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There is a correlation between poverty and water stress. The ‘hot spot’ countries in the world suffering from the 
largest prevalence of malnutrition coincide closely with those located in the semi-arid and dry sub-humid climates, 
where rain-fed agriculture is the dominating source of food and where water constitutes a key limiting factor to 
crop growth. Eastern states of our country especially Jharkhand, Chhattisgarh, Odisha etc. fall under this category. 
Levels of productivity, particularly in rain-fed areas are low but opportunities do exist to diversify land use and 
raise the productivity. The importance of rain-fed agriculture varies regionally; the situation is exacerbated by 
adverse biophysical growing conditions and the poor socio-economic infrastructure in many areas. Sustainable 
management of land and water resources gives a plausible solution for alleviating rural poverty and improving 
the livelihoods of the rural poor. In an effective convergence mode for improving the rural livelihoods, a holistic 
integrated systems approach can enable change and improve the livelihoods opportunities. 

Lac cultivation offers an excellent opportunity under such situations which can be easily integrated with 
agriculture. Late maturing varieties of pigeonpea and bushy lac host plant, Flemingia semialata are proven plants 
for enhancing income through integration especially in vegetable growing areas. Experiments have proven that 
inter-crop of Semialata and French bean is more advantageous in utilizing resources and more feasible than 
their sole cropping. Vegetables cultivation in integration with lac host F. semialata gave an additional income 
of Rs. 27,360/- from 3840 sq meter land. Harvesting of lac on already existing lac host plants on periphery of the 
plot provided an income of Rs. 1, 14,312. Lac host plants based agro-forestry models have proven their potential 
in rain-fed agriculture. Identification of Swadi palas for kusmi lac cultivation and development of lac cultivation 
practices by the Institute has opened up new vistas for integration of lac cultivation with agriculture. 

Newer application areas and products based on natural resins and gums have commercial advantage in terms 
of being eco-friendly and have immense potential. Guar gum based super absorbent hydrogels evaluated for 
controlled release of phosphorus (P) and boron (B) in soil as well as water has revealed that the nutrient loaded 
hydrogel could maintain optimum concentration of P & B up to 60 days in pot culture experiments as compared to 
commercial fertilizer. Similarly, in vitro cytotoxic activity of another promising product; Acacia nilotica and Jhingan 
gum induced AgNPs when measured against Vero Cell Line and Human Breast Cancer Cell Line using MTT assay 
showed that the AgNPs stimulated the proliferation of both the cell lines proving that the Acacia nilotica and 
Jhingan gum induced AgNPs are non-cytotoxic.

The well-being of the rural poor depends on fostering fair and equitable access to productive resources -- proper 
sequencing of interventions, building up of technical and organizational capacity of local communities to 
internalize and sustain interventions. To achieve the objective, the Institute organized Model Training Course on 
‘Recent advances in high value products and industrial applications of natural polymers’. 21 participants from 
different organizations of Jharkhand, Chhattisgarh, Odisha, Delhi and Uttar Pradesh attended the training. 15 
Farmers’ Training Programmes on Scientific lac cultivation, processing and utilization were organized for 446 
farmers from three States viz. Jharkhand, Odisha and Andhra Pradesh. Two Educational programmes on Production, 
processing and uses of natural resin and gums were conducted for 55 UG/PG students of three universities. 14 on-
farm training programmes were organized for 1798 stakeholders of Jharkhand and Madhya Pradesh States. A sum 
of Rs. 24.57 lakh was generated through training charges, consultancy project and sale of literature.

The Institute continued to excel in allied activities also; it successfully organized 24th ICAR Regional Committee-
IV Meeting, ICAR Zonal (Eastern Region) sports tournament 2018,  Institute-NRG Stakeholders Meet at Jaipur 
and hosted National Conference on Doubling Farmers’ income besides other important events. ‘Laksha’ the 
Hindi magazine of the Institute bagged third Ganesh Shankar Vidyarthi Award for disseminating knowledge and 
achievements of the Institute to the stakeholders.

Well done, Team IINRG !

May, 2019 (KK Sharma)
Namkum, Ranchi Director

Preface
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Mandate

 v Research on lac production technologies and processing and value addition of natural resins (including 
lac), gums and gum-resins.

 v Information dissemination, training and technology transfer to farmers, processors and entrepreneurs 
and tribal people on lac, gums and gum-resins for sustainable livelihood.

Historical Perspectives 
India is one of the largest producers of natural resins, gums and gum-resins (NRGs) along with China, Indonesia, 
Russia and Brazil.  Our country is the world leader in production of guar, karaya and psyllium gums as well as 
lac. Total production of NRGs has decreased from 8,43,178 tons in 2015-16 to 5,31,721 tons in 2017-18. Total 
production of lac was observed around 13.06 per cent lower than the previous year and 13.2 per cent decrease 
in lac production was recorded in Jharkhand. The world trade aggregation of lac, natural gums, resins, gum-
resins, balsams and other natural oleo-resins (HS code:1301) revealed that out of 117 exporting countries in the 
world, India ranks 4th in export with a share of 9.0% in the total world export value. Similarly, out of 175 importing 
countries of the world, India ranks 6th in import with a share of 19.3% in the total world import value. 

ICAR-Indian Institute of Natural Resins and Gums (ICAR-IINRG) fills in the gap of a national R&D institution 
to the NRG sector, which is quite important from social, export and ecological angles. The Institute provides 
holistic support in research to the NRG sector under one roof, from production of lac, processing, value addition, 
application development and related areas like quality control, capacity building, to strengthen the sector in the 
country. The origin of the Institute dates back to 1920s during the British era, when the need for establishment of 
an R&D organization for lac, a natural resin of insect origin, was felt.  

Realizing the strategic importance of this commodity, the then Imperial Government of India constituted the 
Lindsay-Harlow Committee in 1920 to look into all aspects of the country’s lac trade and its development. On the 
suggestions of this committee, lac merchants organized themselves into the Indian Lac Association for Research, 
under the aegis of which, the foundation stone of the Indian Lac Research Institute (ILRI) was laid on September 20, 
1924 at Ranchi. Subsequently, on the recommendations of the Royal Commission on Agriculture, the Indian Lac 
Cess Committee (ILCC) was constituted, which took over the reins of the ILRI in 1931. As a result of reorganization 
of agricultural research and education in the country after independence, the ICAR took over the administrative 
control of the ILRI in April 1966. This Institute is thus, one of the oldest institutions within the ICAR system, having 
completed more than 92 years of existence. It has contributed immensely towards all-round development of lac 
maintaining India’s leadership in production, installed processing capacity and export of the commodity. 

Recognizing the importance of other natural resins and gums, which are cultivated and collected in the Indian 
sub-continent, and are of tremendous industrial importance in divergent industries and export markets, the 
ICAR revised the mandate of ILRI and renamed it as IINRG. All natural gums and resins were brought under its 
scope, under the revised research mandate of the Institute w.e.f. September 20, 2007. Subsequently, the ICAR also 
sanctioned a new Network Project on Conservation of Lac Insect Genetic Resources launched in August, 2014 
with eight centres besides the existing Network Project on Harvesting, Processing and Value Addition of NRGs 
with increased strength.  Since November 29, 2009 the Institute is recognized as National Lac Insect Germplasm 
Centre (NATLIGEC). On May 30, 2015, the Institute was certified as ISO 9001:2008 organization.

Location and Agro-Climate 

The Institute is located 9 km south-east of Ranchi city, on the Ranchi-Jamshedpur highway (NH33) at an altitude 
of 650 m above mean sea level, 23023” N latitude and 85023” E longitude. The soil of the experimental farm is of 
lateritic type. The area experienced mild salubrious climate, with rather good rainfall of about 1064 mm, of which 
about 75 per cent (795 mm) was during the monsoon season.  

Introduction
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Organizational Structure 

ICAR-IINRG has responded to the globalization of industries and agricultural enterprises of the country as well 
as functional reorganization of ICAR. The Institute also has undergone structural changes and the priorities have 
been redefined. In 1995-1996, the erstwhile Divisions and Sections were abolished and the scientific manpower 
divided into three divisions, viz. Lac Production, Processing and Product Development and Transfer of Technology. 
The NATLIGEC maintains Lac Insect and Lac Host Plant Field Gene Bank. The Institute is headed by Director. 

Staff 
The Institute has a sanctioned strength of 1 RMP, 47 scientific, 72 technical, 33 administrative and 84 supporting 
grade staff with a total of 237 sanctioned posts, out of which 29 scientific including RMP, 46 technical, 19 
administrative and 44 supporting posts with a total of 138 staff are in position as on December 31, 2018. 

Infrastructure 

Manned by a team of dedicated scientists from various disciplines including Agricultural Entomology, Plant 
Sciences, Agricultural Chemicals, Engineering, Biotechnology etc., the Institute has about 135 staff in scientific, 
technical, administrative and supporting categories. The Institute has a number of prestigious labs, like 
Biotechnology, Bio-control Laboratory, Instrumentation Laboratory, Quality Evaluation Laboratory etc. The 
Institute shoulders the responsibility of collection and maintenance of germplasm of lac insect lines as well as lac 
host trees (NATLIGEC). Similarly, the Lac Host Plant Field Gene Bank of the Institute has 89 collections of 55 species 
comprising trees, medium and bushy types of lac host plants collected from different agro-climatic regions of the 
country.

There are several well organized and equipped service sections to support research activities of the Institute. The 
administrative wing comprises Director’s Office, Administrative Section, Audit and Accounts Section, Purchase 
and Central Stores. The sections providing technical support are Library; Prioritization, Monitoring and Evaluation 
Cell; Institute Research Farm and Maintenance & Workshop unit. The Auxiliary units are Hindi Cell, Security, 
Medical and Estate Maintenance services. 

The Institute Research Farm (IRF) spread over 36 ha, has all conventional land cultivated lac host plants. Presently, 
it has approx. 1550 host trees of Schleichera oleosa (Kusum), 2480 trees of Butea monosperma (palas), 1351 trees of 
Ziziphus mauritiana (ber) and 8700 minor host plants. The IRF also maintains a nursery of host plants for meeting 
the demand from other institutions as well as farmers. More than 1800 cultures of 72 lac insect lines are being 
conserved lives on potted plants of bhalia (F. macrophylla) under protected NATLIGEC. 

The ICAR-IINRG library has a holding of more than 35,000 volumes of scientific journals, 2000 rare books, 
including back volumes of research periodicals in the field of resins and gums including lac and surface coatings. 
Since the holdings of back volumes of certain journals date back to circa 1868, the library is also a partner of the 
Consortium for e-Resources in Agriculture (CeRA), of ICAR. Besides catering to the learning needs of scientists 
and the staff of the Institute, the library also attracts researchers from neighboring educational and research 
institutions, including Birla Institute of Technology, Ranchi University, Birsa Agricultural University and ICAR-
Research Complex for Eastern Region-Regional Center, Ranchi and others.

The Quality Evaluation Laboratory of the Institute, caters to the quality control needs of the lac processing/lac 
product industries as well as exporters of lac/lac products. The lab has facilities for carrying out testing of lac/lac 
products as per BIS requirements. 

The PME Cell provides access to internet and e-mail facilities for communication and information retrieval 
to the scientists. The Institute website at: https://iinrg.icar.gov.in is a valuable source of information in 
the Institute.
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Characterization and Conservation of Lac Insects and Host Plants

 v Study on influence of lac insect feeding on biochemical constituent changes in Kusum (Schleichera oleosa) 
tree revealed that total sugar, soluble protein, free phenol, malondialdehyde, superoxide radicals and 
hydrogen peroxide (H2O2) increases significantly in lac inoculated trees in comparison to the control. 
Characterization of phloem sap from F. semialata study showed high content of total sugar followed by 
reducing sugar, protein and phenol.

 v Post-harvest effect of lac culture on seedlings and establishment of plants in selected germplasm of 
pigeonpea (Assam local 1, RCMP2, RCMP5, IPA 8-2, Bahar and Birsa Arhar 1) revealed non-significant 
differences in all the morpho-physiological traits except slight reduction in germination (10.9%).

 v Germplasm of pigeonpea (viz. Birsa Arhar 1, Bahar, Assam local 1, RCMP 2, RCMP 5 and IPA 8-2) showed 
significantly increased root activity on lac inoculation except RCMP 2 without significant effect on root 
activity and Birsa Arhar 1 with significantly reduced root activity. Membrane permeability in lac inoculated 
conditions ranged from 0.095 µg sugar difference hr-1 per plant (RCMP 2) to 5.55 µg sugar difference 
hr-1 per plant (IPA 8-2). Its enhanced activity was observed in Birsa Arhar 1, Assam local 1, IPA 8-2 after lac 
cultivation and reduced activity in Bahar, RCMP 2 and RCMP 5.

 v Genetic variability in genotypes of pigeonpea at molecular level through dominant RAPD markers revealed 
clear and reproducible banding patterns which allowed precise characterization of genotypes. OPD10, 
OPD11 and OPD20 can be used for the development of genotypes specific markers development. This 
type of linkage of a marker to a gene can be used for indirect selection of traits. 

 v Germination per cent of seeds collected from ten trees varied between 8.3 to 66.7 per cent. Exposure to 
sunshine and age of branch seems to be the reason behind the variation. Enhanced seedling growth was 
found with seeds collected from trees with higher germination per cent.

 v Weight of kusum seed (817.33 mg) collected from Murhu was observed to be the highest followed by 
Namkum (765.90 mg) and Peterwar (617.80 mg). Studies clearly indicated that seeds maintain higher 
vigour and survival in the month of September and stored under plastic jar and HDPE bag. 

 v Twenty four  kg broodlac of Odisha kusmi yellow lac insect was inoculated on 36 ber trees and harvested 
87.83 kg broodlac giving a broodlac ratio of 3.66 during aghani 2018-19 at Institute Research Farm. 16.70 
kg of rejected lac was also obtained. To popularize Odisha kusmi yellow lac insect in farmer’s field, 3 kg 
broodlac was inoculated on 15 ber trees and harvested 32.7 kg of broodlac providing a broodlac ratio of 
10.89 and also 6.59 kg rejected lac at village Lodhma, Ranchi.

 v Kusmi broodlac inoculated on Calliandra calothyrsus gave a broodlac ratio of 12.61 during winter season 
(aghani, 2018-19) crop at farmers’ field in Lodhma, Ranchi showing its potential as a good lac host.

Pest Behaviour and Management

 v The adults of lac insect predator, E. amabilis male and female showed typical electrophysiological response 
to extracts of leaves of lac inoculated than lac un-inoculated F. semialata. E. amabilis has stronger responses 
to extracts of leaves of lac inoculated F. semialata than un-inoculated F. semialata.

 v E. amabilis and P. pulverea females have stronger EAG responses to different extracts of lac insect associated 
products than males. E. amabilis and P. pulverea females exhibited high level of sensitivity (1.182 -mV) and 
(1.059 -mV) respectively to extract of lac insect whole body. E. amabilis, exhibited high level of sensitivity to 
lac insect whole body (1.018-mV) followed by different combinations. Similarly, P. pulverea also exhibited 
high level of sensitivity to lac insect whole body (0.649 -mV) which is at par with C2 (4:2:1:1) and C3 

Executive Summary
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(2:2:2:2) combinations of Hexadecane, Nonadecane, Decane and Eicosane i.e. (0.649 -mV) and (0.595 -mV) 
respectively.

 v Level of parasitization recorded was low in rainy season (katki 2018) crop compared to summer season 
(baisakhi 2018) crop on ber and palas during critical stage of rangeeni lac crop. The maximum level of 
parasitization was during sexual maturity period {16 to 18 Weeks After Inoculation (WAI)} on ber and palas 
during baisakhi (2018) crop. Similarly, maximum level of parasitization was recorded during 6 to 9 WAI in 
Katki, 2018 crop.

 v Emergence profile of lac associated fauna was compared between two different caging methods viz. in 
situ caging and laboratory caging during baisakhi 2018 and katki, 2018. Higher numbers of parasitoids and 
predators per 30 cm shoot length (22 and 81) respectively were recorded in in-situ method of caging as 
compared to laboratory caging (16 and 28) on ber and palas respectively during baisakhi, 2018. In katki also, 
higher numbers of parasitoids and predators were recorded in in situ method (57) of caging as compared 
to laboratory caging (32) on ber.

Good Cultivation Practices

 v Pruning-cum-lac harvesting of kusmi (aghani) broodlac from swadi palas has been finalized. Pruning of old 
branches in mid January to mid February, broodlac inoculation in July and following spraying schedule 
of pesticides application gave 31 to 33% higher broodlac yield in comparison to farmers’ practice of 
harvesting ari (immature) lac in December. 

 v Evaluation of the effect of drip irrigation and plastic mulch on growth and seed yield of F. semialata 
showed that drip irrigation performs better in terms of growth parameters (shoot height 27.04%, shoot 
girth 17.78%, No. of shoots 27.98%, No. of flowers 55.44%, No. of pods 36.59% at 100% level of irrigation) 
at all levels of irrigation (120%, 100%, 80%) as compared to furrow irrigation. 

 v Based on the findings from LER and B:C ratio value, it can be concluded that inter-crop of Semialata+French 
bean is more advantageous in utilizing resources and more feasible in adopting the model than their 
sole cropping. The maximum net return of Rs. 3,80,452/- ha-1 is recorded in sole semialata followed by 
intercropping with Semialata+French bean (Rs. 3,53,763/- ha-1).

 v Polytubes filled freshly up 2/3rd with standard soil mixture and top 1/3rd with sand, enhanced germination 
per cent significantly over one-year-old polytubes. Heat treatment of seeds with 50 oC was observed to be 
the best giving 45 per cent germination compared to 27 per cent in 30 oC. Seeds sown after one month of 
collection and processing gave better results compared to early sowing.

 v Demonstration of kusmi and rangeeni lac production on ber and palas under fertilizer application was 
conducted successfully on five locations of Ranchi and Khunti districts i.e. Silda (2 locations), Kataritola, 
Hurda and Getalsud.

 v Under ICRAF sponsored project, farmers earned income from vegetables cultivation in integration with 
lac host F. semialata gave an income of Rs. 27,360/- from 3840 sq meter land. Harvesting of lac on already 
existing lac host plants around and in periphery of the plots provided an income of Rs. 1,14,312 by 
inoculating 130 kg kusmi and 140 kg rangeeni broodlac on ber and palas, respectively. The income from 
selling lac was 3.4 times the cost of broodlac inoculated.

Tapping, Processing and Characterization of NRGs

 v Gum ghatti based hydrogel was synthesized by free radical mediated graft copolymerization with acrylic 
acid derivatives. The synthesized hydrogel was used for the preparation of the nanocomposite hydrogel. 
The nanocomposite hydrogel (NC hydrogel) was synthesized by incorporating silver nanoparticle into 
hydrogel matrix by both ex situ and in situ preparation technique. NC hydrogel was characterized by FT-IR, 
SEM and also analyzed through ICP-OES to determine the total silver nanoparticle load in the hydrogel–
nanocmposite-matrix.
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 v The study on biocompatibility of NC hydrogel through cytotoxicity against the peripheral blood 
mononuclear (PBMC) cells by MTT assay was conducted and found negligible or no cytotoxic effect on 
PBMC cells for all concentrations of hydrogel extracts.

 v In vitro cytotoxic activity of the synthesized Acacia nilotica and Jhingan gum induced silver nanoparticles 
(AgNPs) was measured against Vero Cell Line (African green monkey kidney normal cell line) and Human 
Breast Cancer Cell Line (MDAMB -231) using MTT assay. The results showed that the AgNPs stimulated the 
proliferation of both the cell lines even at higher concentration (250 μM) showing that the synthesized 
Acacia nilotica and Jhingan gum induced AgNPs are non-cytotoxic showing increase in % viability whereas 
gum solution showed toxicity at 250 μM.

 v Minimum inhibitory concentration (MIC) of the synthesized Jhingan gum induced AgNPs against E. coli 
and Proteus mirabilis was found to be 1.06 µg/ml which is higher than that of positive control (0.5 mM Silver 
nitrate solution) when 3.0% Jhingan gum was used for nanoparticles synthesis. It has also been found that 
the higher concentrations of Jhingan gum used in the synthesis of AgNPs, exhibited adverse effect on MIC.

Application and Product Development

 v Hydrogels synthesized from guar gum by varying cross-linker concentration showed that the grafting 
percentage increases as the concentration of monomer increased. Swelling percentage of hydrogel 
decreased with increase in temperature. Equilibrium swelling percentage of hydrogel was maximum 4380 
at pH 10. Silver nanoparticles synthesized using polyvinyl pyrrolidone (PVP) was incorporated by swelling 
the hydrogel in AgNP solution.

 v Dietary fibre was isolated by enzymatic hydrolysis of gum arabic by protease and cellulase enzyme. The 
dietary fibre isolated by protease hydrolysis is superior to the protease hydrolysed product. The isolated 
gum arabic dietary fibre was confirmed by various characterization techniques.  Evaluation of partially 
hydrolyzed guar gum (PHGG) revealed that it has potential to serve as prebiotic material. 

 v Guar gum based super absorbent hydrogels were evaluated for controlled release of phosphorus (P) 
and boron (B) in soil as well as water. Controlled nutrient release studies in soil revealed that the nutrient 
loaded hydrogel could maintain optimum concentration of P & B up to 60 days in pot culture experiments 
as compared to commercial fertilizer. Nutrient release kinetics studies revealed that the hydrogel followed 
‘Fickian’ mechanism for release of P and B in water and also best fit curves for the release in soil was 
calculated.

Capacity Building and Training

 v The Institute organized Model Training Course on Recent advances in high value products and industrial 
applications of natural polymers during November 28 to December 05, 2018. The programme was sponsored 
by Directorate of Extension, Deptt. of Agri. & Cooperation, Ministry of Agriculture, GOI. 21 participants from 
different organizations of Jharkhand, Chhattisgarh, Odisha, Delhi and Uttar Pradesh attended the training.

 v 15 Farmers’ training programmes on Scientific lac cultivation, processing and utilization were organized for 
446 farmers from three States viz. Jharkhand, Odisha and Andhra Pradesh.

 v Two educational programmes on Production, processing and uses of natural resins and gums were 
conducted for 55 UG/PG students of three institutions namely Institute of Agriculture Sciences, Banaras 
Hindu University, Varanasi (Uttar Pradesh); Jharkhand Rai University, Ranchi and Sai Nath University, Ranchi 
(Jharkhand).

 v 14 On-farm training programmes were organized for 1798 stakeholders of Jharkhand and Madhya Pradesh 
States and 263 participants from various districts of Jharkhand State benefitted from on-farm motivational/ 
supplementary training programmes.

 v 31 On-campus one day orientation programmes on natural resins and gums were organized; 1742 
stakeholders visited the Institute. Two short term training programmes were organized and a total of 57 
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persons participated from various organizations of Jharkhand State.

 v Three days refresher course on Kusmi lac cultivation, processing and utilization was organized for 42 Aajivika 
Vanoupaj Mitras (AVMs) sponsored by Jharkhand State Livelihood Promotion Society (JSPLS), Jharkhand. 

Field Demonstrations, Technical Advisory and Extension Activities

 v ICT enabled One to One Programme (OTOP), Market Oriented Technical Advisory Services (MOTAS), 
Diagnostic and Crop Monitoring visits benefited more than 55 farmers, processors, industrialists, lac 
businessmen and lac handicraft entrepreneurs from 20 districts spread over the 13 States. Liasioning with 
10 lac processing industries was also performed.

 v A sum of Rs. 24.57 lakh was generated through training charges, consultancy project and literature during 
the period.

Technology Adoption, Impact Assessment and Market Research Activities

 v A decrease in the production of NRGs was recorded during 2017-18 in comparison to 2016-17. This decline 
in production was observed in guar gum (5.94%), lac (13.06%) and pine resin (9%). However, during the 
reporting period, the production of guar seed was affected by price and subsequently the sown area 
under guar crop declined by 6.1%. Similarly, lac, pine resin and dhawda gum production was also affected 
adversely because of biotic as well as abiotic factors. Consequently, total production of NRGs decreased by 
6.1% from 5, 66,230 tons in 2016-17 to 5, 31,721 tons in 2017-18.

 v Export quantity (3.80 lakh tons) as well as the value (Rs. 4,065 crores) of NRGs from India increased 
comparatively and import scenario looked relatively stable over the period. The world trade aggregation 
of lac, natural gums, resins, gum-resins, balsams and other natural oleo-resins (HS code:1301) revealed that 
out of 117 exporting countries in the world, India ranks 4th  in export with a share of 9.0% in the total world 
export value. Similarly, out of 175 importing countries of the world, India ranks 6th in import with a share of 
19.3% in the total world import value.

KVK, Khunti

 v 10 FLDs having area of 4.0 ha were conducted during Kharif 2018 on paddy variety, sahbhagi dhan covering 
20 farmers of village Manhatu (18) and Churgi (2) of Torpa block in Khunti district. Also collected yield data 
on 25 FLDs conducted on chickpea and 25 FLDs on summer green gram during Rabi 2017-18 and summer 
2018, respectively.

 v Conducted 25 Off Campus trainings for farmers on cultivation of groundnut, soybean, green gram and 
black gram during Kharif season, in which 6790 farmers participated. During Rabi season, 25 off campus 
trainings for farmers were conducted on cultivation of chickpea, lentil and mustard.

 v Five Off-Campus trainings on soil sampling techniques were conducted for 356 farmers during the year.
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yk[k dhVksa ,oa ifjikyd ikS/kksa dk vfHky{k.k o.kZu o laj{k.k

 v dqlqe ¼'yhpsjk vksfyvkslk½ o`{k ij yk[k dhVksa ds Hkkstu xzg.k ls tSojklk;fud la?kVdksa esa ifjoŸkZu laca/kh 
v/;;u ls irk pyk fd yk[k lapkfjr o`{kksa esa dqy 'kdZjk] ?kqyu'khy izksVhu] eqDr QsukWy] eSyksfUMvfYMgkbM] 
lqij vkWDlkbM jsMhdYl ,oa gkbMªkstu ijvkDlkbZM ¼H2O2½ esa fu;a=.k dh rqyuk esa mYys[kuh; o`f) gksrh 
gSA ,Q- lsfe;kyrk ds iks’kokg jl ds vfHky{k.k o.kZu ls dqy “kdZjk dk mPp va'k n'kkZrk gS rFkk mlds 
ckn de gksrs 'kdZjk] izksVhu ,oa QsukWy dk LFkku gSA

 v fopM+ksa ij yk[k dh [ksrh dk dVkbZ mijkUr izHkko ,oa vjgj ¼vle yksdy 1] vkj lh ,e ih 2] vkj lh ,e 
ih 5] vkbZ ih , 8&2] cgkj ,oa fcjlk vjgj 1½ ds pqus gq, tuunzo esa ikS/ks dh LFkkiuk ls vadqj.k ¼10-9%½ 
esa gYdh deh ds vfrfjDr lHkh vkdkfjdh 'kjhjdkf;Zdh xq.kksa esa mYys[kuh; fHkUurk ugha gksrh gSA

 v vjgj ¼tSls fcjlk vjgj&1] cgkj] vle yksdy&1] vkj lh ,e ih 2] vkj lh ,e ih 5 ,oa vkbZ ih , 8&2½ 
ds tuunzo esa vkj lh ,e ih 2] mYys[kuh; tM+ xfrfof/k;ksa ds fcuk rFkk fcjlk vjgj 1] tM+ xfrfof/k;ksa 
esa mYys[kuh; deh ds lkFk] ds vfrfjDr yk[k lapkj.k ds i'pkr~ tM+ xfrfof/k;ksa esa mYys[kuh; o`f) ns[kh 
xbZA yk[k lapkfjr fLFkfr;ksa esa izfr ikS/kk ¼vkj lh ,e ih 2½ f>Yyh ikjxE;rk 0-095 th 'kdZjk fHkUurk ,p 
vkj&1 ls izfr ikS/kk ¼vkbZ ih , 8&2½ 5-55 th 'kdZjk fHkUurk ,p vkj&1 ik;k x;kA yk[k dh [ksrh ds ckn 
fcjlk vjgj 1] vle yksdy 1] vkbZ ih , 8&2 esa c<+h gqbZ xfrfof/k;ka rFkk cgkj] vkj lh ,e ih 2 ,oa 
vkj lh ,e ih 5 esa xfrfof/k;ksa esa deh ns[kh xbZA

 v izcy vkj , ih Mh ekdZjksa ds ek/;e ls vkf.od Lrj ij vjgj ds thuh lajpuk esa vkuqoaf'kd fHkUurk ls 
Li"V ,oa iqutZuu ;ksX; ca/ku vkÑfr dk irk pyrk gS] ftlls thuh lajpuk dk lgh vfHky{k.k o.kZu gks 
ikrk gSA vks ih Mh 10] vks ih Mh 11 ,oa vks ih Mh 20 dks thuh lajpuk fo'ks"k ekdZj ds fodkl ds fy, 
mi;ksx fd;k tk ldrk gSA thu ds ekdZj ds bl rjg ds fyadst dks fo'ks"krk ds vijks{k p;u ds fy, 
mi;ksx fd;k tk ldrk gSA

 v nl o`{kksa ls laxzg fd;s x, chtksa dk vadqj.k izfr'kr 8-3 ls 66-7 izfr'kr ds chp jgkA fHkUurk dk dkj.k 
/kwi yxuk rFkk 'kk[kkvksa dh vk;q gks ldrh gSA o`{kksa ls laxzg fd, x, chtksa esa mPprj vadqj.k izfr'kr ds 
lkFk fopM+ksa esa vf/kd o`f) ns[kh xbZA

 v eqjgq ls laxzg fd, x, dqlqe cht dk otu ¼817-33 fe-xzk-½ lcls vf/kd Fkk] mlds ckn ukedqe ¼795-90 
fe-xzk-½ rFkk isVjokj ¼617-80 fe-xzk-½ jgkA v/;;u ls ;g Li"V gksrk gS fd flrEcj eghus esa IykfLVd tkj 
,oa ,p Mh ih bZ FkSys esa HkaMkj.k fd, x, chtksa dh 'kfDr vkSj mŸkjthfork mPprj FkhA

 v vksMh'kk dqleh ihyk yk[k dhV okyk 24 fd-xzk- chguyk[k csj ds 36 o`{kksa ij lapkfjr fd;k x;k ,oa laLFkku 
vuqla/kku iz{ks= esa o"kZ 2018&19 vxguh dh vof/k esa 3-66 chguyk[k vuqikr ds lkFk 87-83 fd-xzk- dh dVkbZ 
dh xbZA 16-70 fd-xzk- mfPN"V yk[k Hkh izkIr gqvkA fdlkuksa ds [ksr esa vksMh'kk dqleh ihyk yk[k dhV dks 
izpkfjr djus ds fy, 3 fd-xzk- chguyk[k csj ds 15 o`{kksa ij lapkfjr fd;k x;k rFkk jk¡ph ds yks/kek xzke 
esa 10-89 chguyk[k vuqikr ds lkFk 32-7 fd-xzk- chguyk[k dh dVkbZ dh xbZ rFkk 6-59 fd-xzk- mfPN"V 
yk[k Hkh izkIr gqvkA

 v yks/kek] jk¡ph ds fdlku ds [ksr esa 'kjn _rq ¼vxguh 2018&19½ dh vof/k esa dSfy,UMªk dSyksfFkjll ij 

dk;Zdkjh lkjka'k
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lapkfjr dqleh chguyk[k ls vPNs yk[k ifjikyd dh {kerk ds izn'kZu ds lkFk 12-61 vuqikr ds lkFk 
chguyk[k izkIr gqvkA

uk'khdhV O;ogkj ,oa izcU/ku

 v yk[k dhV ijHk{kh b- ,ekfoyhl dk o;Ld uj vkSj eknk ,Q- lsfe;kyrk ds xSj yk[k lapkfjr dh rqyuk 
esa yk[k lapkfjr ifŸk;ksa ds lkj ds izfr fof'k"V oS|qr 'kkfjfjd vfHkfØ;k iznf'kZr djrk gSA b- ,ekfoyhl 
xSj lapkfjr ,Q- lsfe;kyrk dh rqyuk esa yk[k lapkfjr ,Q- lsfe;kyrk dh ifŸk;ksa ds lkj ds izfr dM+h 
vfHkfØ;k iznf'kZr djrk gSA

 v ujksa dh rqyuk esa b- ,ekfoyhl ,oa ih- iyosfj;k dh eknk,a yk[k dhV ls tqM+s mRiknksa ds fofHkUu lkj ds 
izfr l'kDr vfHkfØ;k iznf'kZr djrk gSA b- ,ekfoyhl ,oa ih- iyosfj;k eknk,a yk[k dhV ds iwjs 'kjhj 
ds lkj ds izfr Øe'k% mPp ntsZ dh laosnu'khyrk ¼1-182 ,e oh ,oa 1-059 ,e oh½ iznf'kZr djrs gSaA b- 
,ekfoyhl yk[k dhV ds iwjs 'kjhj ds izfr mPp Lrjh laosnu'khyrk ¼1-018 ,e oh½ iznf'kZr djrk gS] blds 
ckn fofHkUu la;kstuksa dk LFkku jgkA blh rjg ih- iyosfj;k Hkh yk[k dhV ds lEiw.kZ 'kjhj ds izfr mPp 
Lrjh; laosnu'khyrk ¼0-649 ,e oh½ fn[kkrk gS] tks C2 ¼4%2%1%1½ ,oa C3 ¼2%2%2%2½ la;kstu ds gsDlkfMdsu] 
uksukfMdsu] fMdsu ,oa bdkslsu ds Øe'k% ¼0-649 ,e oh½ ,oa ¼0-595 ,e oh½ ds cjkcj gSA 

 v jaxhuh yk[k Qly ds egRoiw.kZ pj.k ds nkSjku csj ,oa iykl ij xzh"e _rq ¼cS'kk[kh 2018½ dh rqyuk esa 
o"kkZ _rq ¼drdh 2018½ dh Qly esa ijthohdj.k dk Lrj de fjdkWMZ fd;k x;kA cS'kk[kh ¼2018½ Qly 
dh vof/k esa csj ,oa iykl ij ySafxd ifjiDork vof/k ¼lapkj.k ds 16 ls 18 eghus ckn½ ijthohdj.k dk 
Lrj vf/kdre FkkA blh rjg drdh] 2018 Qly esa lapkj.k ds 6 ls 9 lIrkg ds ckn ijthohdj.k dk 
vf/kdre Lrj fjdkWMZ fd;k x;kA

 v cS'kk[kh 2018 ,oa drdh 2018 esa izfrLFkkus fu;a=.k ,oa iz;ksx'kkyk fu;a=.k tSls nks vyx&vyx fu;a=.k 
i)fr }kjk yk[k ls tqM+s tarqvksa ds vfHkHkkZo fooj.k dh rqyuk dh xbZA cS'kk[kh 2018 dh vof/k esa csj ,oa 
iykl ij izfr 30 ls-eh- izjksg yEckbZ esa iz;ksx'kkyk fu;a=.k ds Øe'k% 16 ,oa 28 dh rqyuk esa izfrLFkkus 
fu;a=.k i)fr 22 ,oa 81 ds lkFk mPprj la[;k esa ijthfo;ksa ,oa ijHkf{k;ksa dks fjdkWMZ fd;k x;kA drdh 
esa Hkh csj ij iz;ksx'kkyk fu;a=.k ¼32½ dh rqyuk esa izfrLFkkus i)fr ¼57½ esa mPprj la[;k esa ijthfo;ksa ,oa 
ijHkf{k;ksa dks fjdkWMZ fd;k x;kA

[ksrh ds lgh rjhd+s

 v Loknh iykl ls dqleh ¼vxguh½ chguyk[k dh NaVkbZ lg yk[k dVkbZ dk dk;Z iwjk fd;k x;kA iqjkuh 
'kk[kkvksa dh NaVkbZ e/; tuojh ls e/; Qjojh rd rFkk chguyk[k lapkj.k tqykbZ esa fd;k x;kA blds ckn 
fu/kkZfjr le; ij dhVuk'kh ds iz;ksx ls fnlEcj esa vjh ¼vifjiDo½ yk[k dh dVkbZ djus okys Ñ"kdksa dh 
rqyuk esa chguyk[k dk 31 ls 33 izfr'kr T;knk mRiknu gqvkA

 v ¶ysfeath;k lsfe;kyrk dh o`f) ,oa cht dh mit ij cwan&cwan flapkbZ ,oa IykfLVd iyokj ds izHkko ds 
ewY;kadu ls irk pyrk gS fd [kkapsnkj flapkbZ dh rqyuk esa cwan&cwan flapkbZ lHkh Lrjksa ij o`f) ekudksa 100% 

flapkbZ Lrj ij ¼izjksg ÅapkbZ 27-04%] izjksg dk ?ksjk 17-78%] izjksgksa dh la[;k 27-98%] Qwyksa dh la[;k 55-
44%] Qfy;ksa dh la[;k 36-59%½ ij vPNk ifj.kke nsrh gSA

 v ,y b vkj ,oa ch % lh vuqikr eku ds ifj.kke ds vk/kkj ij ;g fu"d"kZ fudyrk gS fd lalk/kuksa dk mi;ksx 
djrs gq, ,Q- lsfe;kyrk ,oa Ýsap chu dh vUrj Qly dk ekWMy vdsys Qly dh rqyuk esa T;knk O;ogkfjd 
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o ykHknk;d gSA lsfe;kyrk dh vdsys Qly ls 'kq) vk; :- 3]53]763@& izfr gs-&1 rFkk lsfe;kyrk Ýsap 
chu dh vUrj&Qly ls :- 3]80]452@& izfr gs- 'kq) vk; gqbZA

 v ,d o"kZ iqjkus Hkjs ikWyh V~;wc dh rqyuk esa nks frgkbZ izekf.kd feÍh ,oa ,d frgkbZ ckyw rktk Hkjs ikWyh V~;wc 
esa vadqj.k izfr'kr esa mYys[kuh; o`f) ns[kh xbZA chtksa dks 30%  ls rki mipkj ds 27 izfr'kr dh rqyuk esa 
50%  ls mipkj ls lcls vPNk 45 izfr'kr vadqj.k gqvkA vxLr dh cqvkbZ dh rqyuk esa laxzg ,oa izlaLdj.k 
ds ,d ekg ckn cks, x, chtksa dk ifj.kke csgrj jgkA

 v csj ,oa iykl ij moZjd ds iz;ksx ds vUrxZr dqleh ,oa jaxhuh yk[k mRiknu dk jk¡ph ,oa [kwaVh ftys ds 
ik¡p LFkkuksa f'kYnk ¼nks LFkku½] dVkjh Vksyk] gqnkZ rFkk xsrylwn esa lQyrkiwoZd izn'kZu fd;k x;kA

 v bdjSQ izk;ksftr ifj;kstuk ds vUrxZr 3840 oxZehVj Hkwfe ij yk[k ifjikyd ,Q- lsfe;kyrk ds lkFk 
lfCt;ksa dks lesfdr dj fdlkuksa us :- 27]360@& dh vk; vftZr dhA vkl&ikl ds miyC/k IykWV ij 
yk[k ifjikyd csj ,oa iykl ds o`{kksa ij Øe'k% 130 fd-xzk- dqleh rFkk 140 fd-xzk- jaxhuh chguyk[k ds 
lapkj.k ls dh xbZ dVkbZ ls :- 1]14]312@& dh vk; gqbZA lapkfjr fd;s x, chguyk[k dh dher ls foØ; 
fd, x, yk[k dh dher 3-4 xq.kk T;knk FkhA

izkÏfrd jky xksan dk fu"d"kZ.k] izlaLdj.k ,oa vfHky{k.k o.kZu

 v eqDr jsfMdy ek/;e ls ,fØfyd vEy ds lkFk xzk¶V lg cgqydhdj.k }kjk ?kÍh xksan vk/kkfjr gkbMªkstsy 
la'ysf"kr fd;k x;kA la'ysf"kr gkbMªkstsy dk mi;ksx uSuksdEiksftV gkbMªkstsy rS;kj djus ds fy, fd;k 
x;kA izfrLFkkus ,oa iwoZLFkkus rS;kjh rduhd }kjk gkbMªkstsy eSfVªDl esa flYoj lw{ed.kksa ds lekos'k ls 
lw{e la;kstu gkbMªkstsy ¼,u lh gkbMªkstsy½ dk la'ys"k.k fd;k x;kA gkbMªkstsy&uSuksdEiksftV eSfVªDl esa 
dqy flYoj uSuksikfVZdy yksM ds fu/kkZj.k ds fy, ,u lh gkbMªkstsy dk ,Q Vh&vkbZ vkj] ,l b ,e }kjk 
vfHky{k.k o.kZu rFkk vkb lh ih&vks bZ ,l ek/;e ls Hkh fo'ys"k.k fd;k x;kA

 v ,e Vh Vh ij[k }kjk isfjQsjy jDr ,dy ukfHko dksf'kdk ¼ih ch ,e lh½ ds izfr dksf'kdk fo"kk.kqrk ds ek/;e 
ls ,u lh gkbMªkstsy dk tSovuq:irk v/;;u fd;k x;k rFkk ik;k x;k fd gkbMªkstsy lkj ds lHkh lkanz.k 
ds fy, ih ch ,e lh dksf'kdkvksa ij ukeek= dk ;k dksbZ dksf'kdk fo"kk.kqrk izHkko ugha gSA

 v ,e Vh Vh ij[k dk mi;ksx dj fojkslsy ykbu ¼vÝhdu xzhu eUdh fdMuh ukWeZy lsyykbu½ ,oa euq";ksa dk 
Lru dSalj lsy ykbu ¼,e Mh , ,e ch&231½ ds izfr la'ysf"kr vdsfl;k fuyksfVdk] >haxu xksan izsfjr , 
th ,u ih ,l dh ij[k uyh esa dksf'kdk fo"kk.kqrk xfrfof/k dh eki dh xbZA ifj.kke ls irk pyrk gS fd 
;gka rd fd mPprj lkaUnz.k ¼250 ,e½ , th ,u ih ,l nksuksa dksf'kdk ykbu dks iznhIr dj izpwj la[;k 
esa o`f+) djrk gSA blls irk pyrk gS fd la'ysf"kr vdsfl;k fuyksfVdk ,oa >haxu xksan izsfjr , th ,u 
ih ,l ls dksf'kdk fo’kk.kqrk ugha gksrh gS rFkk thou {kerk esa o`f) gksrh gS] tcfd xksan ?kksy 250 ,e ij 
fo"kk.kqrk iznf'kZr djrk gSA

 v tc 3%  >haxu xksan dk lw{e d.kksa ds la'ys"k.k ds fy, mi;ksx fd;k x;k rks bZ- dksykbZ ,oa izksfV;l 
ekbjkfofyl ds izfr la'ysf"kr >haxu xksan izsfjr , th ,u ih ,l dk U;wure vojks/k lkanz.k ¼,e vkbZ lh½ 
1-06 th@,e ,y ik;k x;k] tks ldkjkRed fu;a=.k ¼0-5 ,e ,e flYoj ukbVªsV ?kksy½ ls mPprj gSA ;g 
Hkh ik;k x;k gS fd , th ,u ih ,l ds la'ys"k.k esa >haxu xksan ds mPprj lkUnz.k dk mi;ksx fd;k x;k 
rks ,e vkb lh ij foijhr izHkko iznf'kZr gqvkA 
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iz;ksx ,oa mRikn fodkl

 v fofHkUu ØkWl&fyadj lkanz.k }kjk Xokj xksan ls la'ysf"kr gkbMªkstsy ls irk pyrk gS fd ,dyd ds lkanz.k 
ds c<+us ls jksi.k izfr'kr c<+ tkrk gSA rkieku c<+us ls gkbMªkstsy dk Qwyus dk izfr'kr ?kV tkrk gSA 
gkbMªkstsy dk lkE; lwtu izfr'kr ih ,p 10 ij vf/kdre 4380 FkkA ikWyhfoukbZy ikbjksfyMksu ¼ih oh 
ih½ dk mi;ksx dj la'ysf"kr fd;s x, flYoj lw{ed.kksa dks , th ,u ih ?kksy esa gkbMªkstsy ds lwtu }kjk 
lekosf'kr fd;k x;kA

 v vjch xksan dk izksfVt ,oa lsyqyst ikpd jl }kjk ikpd jl ty vi?kVu ls [kk| js'kk dk i`FkDdj.k 
fd;k x;kA izksfVt ty vi?kVu ls i`Fkd fd;k x;k] [kk| js'kk izksfVt ty vi?kfVr mRikn ls csgrj gSA 
i`Fkd fd, x, vjch xksan [kk| js[kk dh fofHkUu vfHky{k.k o.kZu rduhd }kjk iqf"V dh xbZA vkaf'kd :i 
ls ty vi?kfVr Xokj xksan ¼ih ,p th th½ ds ewY;kadu ls irk pyrk gS fd blesa fizck;ksfVd lkexzh ds 
:i esa dk;Z djus dh {kerk gSA

 v e`nk ds lkFk&lkFk feÍh esa QkLQksjl ¼ih½ ,oa cksjksu ¼ch½ ds fu;af=r ekspu ds fy, Xokj xksan vk/kkfjr mRÑ"B 
vo'kks"kd dk ewY;kadu fd;k x;kA e`nk esa fu;af=r iks"kd ekspu v/;;u ls irk pyrk gS fd iks"kd ;qDr 
gkbMªkstsy okf.kfT;d moZjd dh rqyuk esa xeys esa [ksrh ds iz;ksx esa 60 fnu rd ih ,oa ch dk vuqdwyre 
lkanz.k cuk, j[k ldrk gSA iks"kd ekspu xfrt v/;;u ls irk pyrk gS fd gkbMªkstsy ty esa ih ,oa ch ds 
ekspu ds fy, fQfdxu izfØ;k dk ikyu djrk gS rFkk feÍh esa ekspu ds fy, loZJs"B oØ dh x.kuk dh xbZA

{kerk fuekZ.k ,oa izf'k{k.k

 v 28 uoEcj ls 05 fnlEcj] 2018 dh vof/k esa mPp ewY; mRiknksa esa vk/kqfud fodkl ,oa izkÑfrd cgqydksa ds 
vkS|ksfxd mi;ksx fo"k; ij laLFkku esa ekWMy izf'k{k.k ikB~;Øe dk vk;kstu fd;k x;kA ;g dk;ZØe izlkj 
funs'kky;] Ñf"k ,oa lgdkfjrk foHkkx] Ñf"k ea=ky;] Hkkjr ljdkj }kjk izk;ksftr FkkA izf'k{k.k esa >kj[kaM] 
NŸkhlx<+] vksMh'kk] fnYyh ,oa mŸkj izns'k ds 21 izfrHkkfx;ksa us Hkkx fy;kA

 v rhu jkT;ksa >kj[kaM] vksMh'kk ,oa vka/kz izns'k ds 446 fdlkuksa ds fy, yk[k dh oSKkfud [ksrh] izlaLdj.k ,oa 
mi;ksx fo"k; ij 15 Ñ"kd izf'k{k.k dk;ZØe vk;ksftr fd, x,A

 v rhu laLFkkuksa Ñf"k foKku laLFkku] cukjl fgUnw fo'ofo|ky;] cukjl ¼m-iz-½( >kj[kaM jk; fo'ofo|ky;] jk¡ph 
,oa lkbZaukFk fo'ofo|ky;] jk¡ph ds Lukrd@LukrdksŸkj ds 55 fo|kfFkZ;ksa ds fy, izkÑfrd jky ,oa xksan ij 
nks 'kS{kf.kd dk;ZØe vk;ksftr fd, x,A

 v >kj[kaM ,oa e/; izns'k jkT;ksa ds 1798 i.k/kkfj;ksa ds fy, 14 iz{ks= izf'k{k.k dk;ZØe vk;ksftr fd, x, ,oa 
>kj[kaM ds fofHkUu ftyksa ds 263 izfrHkkfx;ksa dks iz{ks=@izksRlkgu@iwjd izf'k{k.k dk;ZØeksa ls ykHkkfUor gq,A

 v izkÑfrd jky ,oa xksan ij ifjlj esa 31 vfHkfoU;kl dk;ZØe vk;ksftr fd, x,] ftlesa 1742 i.k/kkfj;ksa 
us laLFkku dk Hkze.k fd;kA nks vYikof/k izf'k{k.k dk;ZØe vk;ksftr fd, x, ,oa >kj[kaM jkT; ds fofHkUu 
laxBuksa ds dqy 57 O;fDr;ksa us blesa Hkkx fy;kA

 v 42 vkthfodk ouksit fe= ¼, oh ,e ,l½ ds fy, >kj[kaM jkT; vkthfodk izksRlkgu lfefr ¼ts ,l ih 
,y ,l½] jk¡ph }kjk izk;ksftr dqleh yk[k dh [ksrh] izlaLdj.k ,oa mi;ksx fo"k; ij rhu fnu dk iqu'p;kZ 
izkB~;Øe vk;ksftr fd;k x;kA
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iz{ks= izn'kZu] rduhdh ijke'kZ ,oa izlkj xfrfof/k;ka

 v 13 ls vf/kd jkT;ksa ds 20 ftyksa ls 55 ls vf/kd fdlkuksa] izlaLdj.kdŸkkZvksa] m|ksxifr;ksa] yk[k O;kikfj;ksa 
,oa yk[k gLrf'kYi m|fe;ksa dks vkbZ lh Vh lqfo/kk ds ,d ls ,d dk;ZØe ¼vks Vh vks ih½] cktkj vk/kkfjr 
rduhdh ijke'kZ lsok ¼,e vks Vh , ,l½] funku ,oa Qly i;Zos{k.k nkSjs ls ykHkkfUor fd;k x;kA yk[k 
izlaLdj.k ds nl m|ksxksa ds lkFk lEidZ LFkkfir fd;k x;kA

 v bl vof/k esa izf'k{k.k 'kqYd] ijke'kZ ifj;kstuk ,oa izf'k{k.k lkexzh ls :- 24-57 yk[k jktLo vftZr fd;k 
x;kA

izkS|ksfxdh vaxhdj.k] izHkko ewY;kadu ,oa cktkj vuqla/kku xfrfof/k;ka

 v izkÑfrd jky ,oa xksan ds mRiknu esa o"kZ 2016&17 dh rqyuk esa 2017&18 esa deh vkbZ gSA Xokj xksan ¼5-94%½ 
yk[k ¼13-06%½ ,oa phM+ jky ¼9%½ ds mRiknu esa deh ns[kh xbZA gkykafd fjiksVZ dh vof/k esa Xokj xksan 
cht dk mRiknu ewY; ls izHkkfor gq, ,oa blds ckn Xokj Qly ds cqvkbZ {ks= esa 6-1% dh deh vkbZA blh 
rjg yk[k] phM+ jky ,oa /kkoM+k xksan dk mRiknu thoh; rFkk vthoh; dkj.kksa ls foijhr :i ls izHkkfor 
gqvkA ifj.kkeLo:i izk-jk-xksa- dk dqy mRiknu o"kZ 2016&17 ds 5]66]230 Vu ls ?kVdj o"kZ 2017&18 esa 
5]31]721 Vu jg x;kA

 v Hkkjr ls izk-jk-xksa- dh fu;kZr dh ek=k ¼3-80 yk[k Vu½ ds lkFk&lkFk ewY; ¼:- 4]065 djksM+½ rqyukRed :i 
ls c<+h gS ,oa bl vof/k esa vk;kr ifjn`'; Hkh yxHkx fLFkj cuk jgkA yk[k] izkÑfrd xksan] jky] xkssan&jky] 
xqy esganh ,oa vU; izkÑfrd vkfy;ks jsthu ¼,p ,l dksM % 1301½ ds fo'o O;kikj lekxe ls irk pyk 
fd fo'o ds 117 fu;kZrd ns'kksa esa fo'o ds dqy fu;kZr ewY; esa Hkkjr dh Hkkxkhnkjh 9-0% gSA fo'o ds 175 
vk;krdŸkkZ ns'kksa esa fo'o ds dqy vk;kr ewY; ds 19-3% fgLls ds lkFk Hkkjr NBs LFkku ij gSA

Ïf"k foKku dsUnz] [kwaVh

 v [kwaVh ftys ds rksjik iz[kaM ds ekugkrq ¼18½ ,oa pqjuh ¼2½ xk¡o ds 20 Ñ"kdksa ds [ksrksa esa [kjhQ 2018 esa /kku 
dh fdLe lgHkkxh /kku ij 04-00 gs- {ks= esa 10 iz{ks= Lrjh; izn'kZu fd, x,A eVj ij fd, x, 25 iz{ks= 
Lrjh; izn'kZu ,oa jch 2017&18 ,oa xzh"e 2018 esa xjek ewax ds 25 iz{ks= Lrjh izn'kZu dk vkadM+k ,d= 
fd;k x;kA

 v [kjhQ ds lhtu esa ewaxQyh] lks;kchu] ewax ,oa mjn ij ifjlj ls ckgj 25 izf'k{k.k dk;ZØe vk;ksftr fd, 
x,] ftlesa 6790 fdlkuksa us Hkkx fy;kA jch lhtu esa eVj] elwj ,oa ljlksa dh [skrh ij ifjlj ds ckgj 
25 dk;ZØe fdlkuksa ds fy, vk;ksftr fd, x,A

 v o"kZ ds nkSjku 356 fdlkuksa ds fy, e`nk uewuk rduhd ij ifjlj ds ckgj ik¡p dk;ZØe vk;ksftr fd, x,A
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1. Productivity and Quality Improvement
1.1 Collection, conservation, characterization 

and documentation of lac insect and host 
plant bio-diversity and potentiality trials 

Survey and collection of lac insect / host plant bio-
diversity from Arunachal Pradesh

 v Four districts of Arunachal Pradesh viz. West 
Siang, Siang, Lower Siang and Upper Subansiri 
districts were surveyed during 23-27th 
November, 2018. Lac insect could not found 
in surveyed areas. Lac host plants such as, Leea 
crispa, Ficus semicordata, Zizipus mauritiana, 
Albizia saman and Ficus bengalensis, Ficus 
religiosa were observed during the survey. 
Flemingia macrophylla plants were also 
observed in the ICAR NEH Basar Research farm.

 v A distinct lac insect species was observed on 
rain tree, A. saman near Anna Park, Thallakulam, 
Madurai during visit to Tamil Nadu on 16th 

November, 2018 (Fig.1). Lac insect sample was 
collected and submitted for morphological as 
well as molecular studies.

Fig.1:  Lac insect species collected from Madurai on rain tree, A. saman

Evaluation of lac insect on rain tree (A. saman)

Average initial settlement density (52.8 per sq cm), 
initial mortality (8.33 per cent), sex ratio (17 per 
cent), fecundity (138.6 nos.), cell weight (16.12 mg), 
resin weight (13.5 mg), survival at maturity (4.8 Nos.), 
broodlac per meter shoot (196 gram), broodlac ratio 

(1.25) and scrapedlac per meter shoot (5.58 gram) 
were recorded on rain tree during baisakhi 2017-18.

Broodlac multiplication and popularizing the lac 
insect variety, odisha kusmi yellow

 v Broodlac of Odisha kusmi yellow (6.25 kg) was 
inoculated on ber (22 Nos.) during aghani 2017-
18 at Institute Research Farm. Harvest from this 
included 7.15 kg of broodlac with 1.14 broodlac 
ratio, 6.86 kg of rejected lac and 2.6 kg of total 
scrapped lac.

 v Broodlac of Odisha kusmi yellow (7.15 kg) was 
inoculated on kusum (3 Nos.). A harvest of  23.98 
kg of broodlac with 3.35 broodlac ratio and 5.5 
kg of total scrapedlac was obtained during 
jethwi 2018 at Institute Research Farm.

 v Broodlac of Odisha kusmi yellow (24 kg) was 
inoculated on ber (36 Nos.) and harvest from 
this included 87.83 kg of broodlac with 3.66 
broodlac ratio and 16.70 kg of rejected lac 
during aghani 2018-19 at Institute Research 
Farm.

 v To popularize Odisha kusmi yellow lac insect in 
farmer’s field, 3 kg of broodlac was inoculated 
on ber (15 Nos.) at Lodhma district, 44.27 kg of 
broodlac with 14.75 broodlac ratio and 6.59 kg 
of rejected lac was harvested (Fig. 2). In total 
48 kg scrapedlac was recorded during aghani 
2018-19.

Broodlac multiplication of trivoltine lac insect 
Kerria sharda

Broodlac of trivoltine lac insect Kerria sharda (300 gram) 
was inoculated over ber trees (6 Nos.) on 23-07-2018 
and 3900 gram broodlac was harvested on 03-12-2018 
from which 390 gram scarpedlac was obtained. Total 
life cycle of trivoltine lac insect was 133 days during 
July to December, 2018.

Commercialization of Calliandra calothyrsus at 
farmer’s field

Rangeeni broodlac (200 gram) was inoculated on 
Calliandra calothyrsus (5 Nos.) from which 1.07 kg 

Lac Production

Research Accomplishments
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broodlac was harvested with broodlac ratio 5.35 
during katki, 2018. Similarly, kusmi broodlac (300 gram) 
was inoculated on C. calothyrsus (6 Nos.) from which 4 
kg broodlac was harvested with broodlac ratio 12.61 
during aghani, 2018-19 at farmers’ field, in Lodhma, 
Ranchi (Fig. 3).

Fig. 2: Odisha kusmi yellow lac insect on ber during aghani, 
2018-19 at Lodhma, Ranchi

Fig. 3: kusmi lac insect on Calliandra calothyrsus during aghani, 
2018-19 at Lodhma, Ranchi

Influence of lac insect feeding on biochemical 
constituent changes in kusum (Schleichera oleosa) 
tree

A study was carried out to analyze the influence 
of lac insect feeding on biochemical constituent 
changes in kusum (Schleichera oleosa) tree. Tree 
was inoculated with kusmi strain of Indian lac insect 
(Kerria lacca Kerr) in the month of February 2018. 
The leaf samples were collected from inoculated 
tree for studying the biochemical parameters and 
compared with uninoculated tree i.e. control. The 
study revealed that total sugar, soluble protein, free 
phenol, Malondialdehyde, Superoxide radicals and 
Hydrogen peroxide (H2O2) increased significantly in lac 
inoculated trees over un-inoculation ones (Fig. 4).

Fig. 4: Biochemical constituents in the leaves of kusum tree as 
influenced by lac insect (Kerria lacca Kerr) feeding

Characterization of phloem sap from F. semialata

Phloem sap was collected from the leaves of F. 
semialata using K2-EDTA method and analyzed for 
reducing sugar, total sugar, total protein and phenol 
content. Among these  total sugar recorded highest 
content (64.45 µg/ml) followed by reducing sugar 
(50.50 µg/ml) and phenol (24.75 µg/ml), whereas 

negligible protein content was detected (Fig. 5). 

Fig. 5: Phloem sap characterization from the leaves of F. 
semialata

Conservation of lac insects/host plants biodiversity

 v 89 collections of 55 species are being conserved 
at the lac host field gene bank.

 v 1290 cultures of 56 lac insect lines are being 
conserved at National Lac Insect Germplasm 
Centre (NATLIGEC). 

Swadi palas plantations consisting of 75 plants are 
being conserved in a separate plot.

1.2 Identification and cloning of putative key 
genes involved in terpene biosynthesis of 
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the Indian lac insect, Kerria lacca (Kerr)

Cloning of resin biosynthesis genes: Based 
on SSH (Suppression Subtraction Hybridization) 
library constructed, few genes were identified 
having putative role in lac resin biosynthesis. They 
belong to different functional categories including 
sesquiterpene biosynthesis: deca prenyl diphosphate 
synthase (dpds), aleuritic acid biosynthesis: acyl coA 
delta destaturase (add), phytanoyl Co-A dioxygenase 
(pcd) and carnitine O-palmitoyl transferase (cpt) and 
transcriptional regulation: RNA binding protein (rbp), 
WD repeat containing protein and transcriptional 
regulator ATRX-like. Only partial gene sequences were 
obtained from SSH library. Based on those partial gene 
sequences, primers were designed for 5’ RACE (Rapid 
Amplification of RNA ends) and 3’ RACE. Both 5’ RACE 
and 3’ RACE were carried out using commercially 
available kits for the following four genes. The 
sequences thus obtained are summarized below:

 w RNA-binding protein (rbp): Full length: 919 
bp, CDS (coding sequence): 564 bp coding 
for 188 amino acid protein (Fig. 6).

 w phytanoyl-CoA dioxygenase (pcd):  Full 
length of pcd gene 772 bp. CDS: 660 bp 
coding for 220 amino acid protein.

 w acyl-CoA Delta (11) desaturase (add): Full 
length of add gene is 788 bp CDS: 654 bp 
coding for 218 amino acid protein.

 w Decaprenyl Diphosphate synthase (dpds): 
Length of cloned dpds gene is 1290 bp 
coding for 430 amino acid protein. 

Fig. 6: Cloning of gene coding for RNA binding protein

 w Quantitative PCRs (qPCR) were carried out 
for putative key genes of resin biosynthesis 
namely, farnesyl pyrophosphate synthase 

(fpps), decaprenyl diphosphate synthase 
(dpds), geranyl geranyl pyrophosphate 
synthase (ggps) and acyl coA delta 
desaturase (add) with cDNAs prepared 
from different developmental stages of lac 
insects (Fig. 7). The developmental stages 
taken up for this qPCR experiment were 
crawlers, settled nymphs, nymphs at sexual 
differentiation stage, fertilized females 
and adult females towards maturation. 
All the selected genes (fpps, dpds, ggps 
and add) were found to be upregulated in 
nymphs after settlement, nymphs at sexual 
differentiation stage and fertilized female 
lac insects compared to crawlers.

Fig. 7: Expression profile of putative genes of resin biosynthesis 
in various developmental stages

1.3 Integrated nutrient management for 
quick establishment of kusum (Schleichera 
oleosa) plantation

Effect of trees on seed germination per cent and 
plant growth: Ten kusum trees from IRF were selected 
and seeds from them were harvested for study. Among 
the ten trees, maximum germination per cent was 
observed in seeds harvested from N1, B1 and B2 trees 
(66.7 %). N2 and N3 registered the least (8.3 %) and 
rests were in between. Exposure of sunshine and age 
of branch could be the reason behind the variation.

Least plant height was observed with N2 and N3 which 
gave least germination per cent. All trees producing 
seeds with satisfactory germination per cent also 
performed satisfactorily in terms of seedling growth 
except in case of tree N1 (Table 1).
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Table 1: Germination per cent and seedling growth affected by different kusum trees

Details Germination 
per cent

Mortality 
per cent

Plant
height

Germination in 
polytube filled with 

standard mixture

Germination in filling 
with 2/3 soil + 1/3 

sand

Germination in 
polytube filled 
previous year

N1 66.7 12.5 7.75 66.7 53.3 10.0

N2 8.3 0.0 7 8.3 26.7 2.9

N3 8.3 0.0 5.75 8.3 26.7 0.0

N4 41.7 0.0 9.25 41.7 20.0 2.9

N5 25.0 33.3 7.25 25.0 26.7 0.0

220 33.3 0.0 10.25 33.3 40.0 8.6

324 16.7 0.0 8.5 16.7 13.3 4.3

B1 66.7 0.0 9.75 66.7 66.7 12.9

B2 66.7 25.0 10 66.7 73.3 14.3

SS 58.3 0.0 8.25 58.3 46.7 21.4

CD (0.05) 31.9* -- 2.29* * * *

*Significant at 5% level

Germination per cent affected by filling method 
of polytubes: In 2018-19 three methods were tried 
to examine how polytubes filling methodology 
affects seed germination percent (Table 1). The study 
consisted of three different methodologies viz. one 
containing standard soil mixture (soil:FYM: sand:: 2:1:1) 
second with 2/3rd standard mixture + top 1/3rd sand 
and third was to use one year old filled up polytube. 

Polytube with standard soil mixture and that with 
top 1/3rd sand performed almost similar in terms of 
seed germination. Mean germination per cent under 
standard mixture varied from 8-66 per cent. However, 
average germination per cent reduced significantly 
when polytubes of previous year was used as 
germination media and germination per cent ranged 
between 0-21 percent. In both the cases, age of the fruit 
bearing branch and exposure of the tree to sunlight 
seems to be influencing factors. A similar result as that of 
current season’s filling (polytubes) were obtained when 
polytubes were filled up 2/3rd with standard soil mixture 
and top 1/3rd with sand. The later method can assure a 
lot of relief from weeding of nursery polytubes (Table 1). 

Increased compactness of soil in old polytubes could 
be the reason behind poor germination in the case of 
one-year-old polytube. Average bulk density of soils 
from both type of polytubes was measured and found 
to be 1.41 and 1.29 g/cc, respectively (i.e. 9.3 per cent 
increase).

Heat treatment of seeds: Dry and wet seeds of 
kusum were subjected to different temperature (30, 
40 and 50oC for different durations (3, 6 and 9 hours). 
Variation in germination per cent was observed. 50oC 
temperature was observed to be the best one as 45 
percent germination was obtained, compared to 27 
percent in 30oC. However, plant growth was better at 
lower temperatures (Table 2).

No significant variation in germination per cent and 
seedling growth was observed due to duration of 
temperature treatment. However, duration 6 hours 
observed to be the best.  Interaction studies revealed 
that temperature treatment of 50 oC for 6 hours gives 
best result for germination. 

Table 2: Heat treatment and its duration affecting 
seed germination and seedling growth

Temp. (0C)
Germination 

per cent 
2018-19

No. of 
leaves 

2018-19

Plant 
height (cm) 

2018-19
Temp. 30 26.9 2.83 8.33
Temp. 40 22.4 3.08 8.67
Temp. 50 44.9 2.92 7.17
CD (0.05) 16.0* NS 0.16*

Duration 3 hr 22.4 2.83 8.25
Duration 6 hr 42.6 3.50 8.08
Duration 9 hr 29.2 2.50 7.83

CD (0.05) NS NS NS

*Significant at 5% level
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Time of sowing affecting germination: Till last 
year, several experiments were conducted on time 
of sowing. Results were not in conformity; therefore, 
a structured experiment was conducted in 2018 as 
detailed below.

Sowing done at an interval of 7 days starting from 
1st week of July showed that germination per cent 
was maximum (14%) when seeds were sown one 
month after fruit plucking followed by pulp cleaning. 
Germination per cent ranged between 4-8% when 
sowing was done within 21 days of harvest (Fig. 8). Low 
per cent of germination in general could be attributed 
to sowing on polytubes filled up previous year.

Fig. 8: Time of sowing affecting germination of seeds

Transfer of Technology Activity: Technology 
demonstration on 'increasing kusmi lac production 
by fertilizer application' continued at four villages at 
farmers’ field in the current season. 

1. Demonstration of kusmi lac production on ber 
under fertilizer application was conducted on 
four locations of Ranchi and Khunti districts i.e. 
Shilda (2 locations), Kataritola and Getalsud. 
The same was conducted for rangeeni lac 
production on palas on one location i.e. Hurda. 
It registered 10.5% increase in scrapedlac yield 
per metre broodlac. Values were 32.5 and 29 g 
scrapedlac per 100 cm long broodlac. Out of five 
locations, three registered higher production of 
sticklac due to fertilizer application (Fig. 9). Late 
application (August end) of fertilizer could be the 
reason for absence of response in two locations.

Fig. 9: Scrapedlac yield affected by fertilizer application

1.4 Development and evaluation of lac 
production practices for swadi palas for 
productivity and two busy hosts -- arhar 
and semialata for summer sustainability

(i) Pruning response in swadi palas for winter 
kusmi lac production at farmers’ field: 
Conventionally farmers did not practice 
pruning of tree and only during the harvest of 
ari lac (immature harvest) in December trees 
were pruned in the process. Study was carried 
out at farmers’ field wherein ten different 
swadi palas trees were pruned in the month 
of December, January, February and March. 
About 24 to 38 per cent increase in number 
of shoot was recorded. Broodlac inoculation 
in the month of July followed by scheduled 
spraying of pesticides showed 31% to 33% 
higher broodlac harvest from pruned trees 
than the conventional practices followed by 
farmers. With the proper scientific intervention 
of pruning timing with no extra cost involved, it 
has been recommended that pruning-cum-lac 
harvesting of kusmi broodlac (aghani crop) from 
swadi palas should be carried out from mid-
January to mid-February instead of immature 
harvest in December (Fig.10). As far as net profit 
is concerned farmers may get 68 to 72% higher 
income while pruning in January and February 
whilst following scientific package for winter 
kusmi lac production. Technology has been 
developed in situ at Putadag, Angarha block, 
Ranchi and disseminated in nearby area at 
farmers’ field. This technology was adopted by 
farmers of this area.

Fig.10: Pruning response in palas variant 'swadi' for kusmi lac 
production

(ii) Post-harvest effect of lac culture on 
morpho-physiological traits: Eleven morpho-
physiological trait of germinated seedlings 
from seeds of lac inoculated and control plants 
in selected germplasm of pigeonpea (Assam 
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local 1, RCMP2, RCMP5, IPA 8-2, Bahar and 
Birsa Arhar 1) was studied to know the post-
harvest effect of lac culture on seedlings and 
establishment of plants. Only 3.94% decrease 
in 100 seed weight was observed as an effect 
of lac culture. Germination per cent of seeds 
harvested from lac infected plants showed 10.91 
% reduction as compared to control. The range 
of seed germination percentage varied from 
70.42 (seeds harvested from with lac cultured 
plants i.e. infected) to 79.04 (seeds harvested 
from without lac cultured plants i.e. control). 
Seedling grew smoothly from both types of 
seeds and there was no significant difference 
in fresh weight and dry weight of seedlings, dry 
weight of shoots and roots.  The differences in 
length of shoots, roots and leaves of seedling 
raised from both type of seeds were also non-
significant. Even leaf area measured was found 
non-significant. Observations for morphological 
trials revealed minor non-significant differences 
in almost all traits except slight reduction in 
germination.

(iii) Post-harvest effect of lac culture on root 
activity and membrane permeability in 
seedlings of pigeonpea germplasm 

Rearing of rangeeni lac production on pigeonpea 
significantly affected grain yield. Purpose of this study 
was to know whether vigor and root growth of plants 
raised from seeds of lac inoculated plant gets affected 
or not. 

a. Effect of lac cultivation on root activity 
in selected germplasm of pigeonpea 
after rangeeni lac cultivation 

Root activity using Triphenyl tetrazolium chloride  
(TTC) in selected germplasm of pigeonpea was  
assessed in lac inoculated and controlled (uninoculated) 
conditions. For this 1 gram root tip of 21 days’ seedlings 
of six germplasm (viz. Birsa Arhar 1, Bahar, Assam local 
1, RCMP 2, RCMP 5 and IPA8-2) was taken for analysis. 
The germplasm used showed significantly different 
root activities (Table 3). The lac inoculation condition 
and their interaction with germplasm was also 
significant. It was very high in Assam local 1 with lac 
cultivation (62. 5 mg TTC reduced hr-1 per plant) and 
Birsa Arhar 1 without lac (57. 7 mg TTC reduced hr-1 
per plant). Out of six germplasm four (Bahar, RCPM 5, 
Assam local 1 and IPA 8-2) had enhanced root activity 
after lac inoculation. RCMP 2 had no significant effect 
on root activity after lac inoculation. Only Birsa Arhar 1 
had significantly reduced root activity. 

Table 3: Root activity and membrane permeability of seedlings of pigeonpea after 21 days of germination

 Genotypes Root activity
(mg TTC reduced hr-1 per plant)

Membrane permeability
(µg sugar difference hr-1 per plant )

With lac Without lac Mean % Change With lac Without lac Mean % Change
Birsa Arhar 1 45 57.7 51.4 -28.2 3.21 1.95 2.58 -64.62
Bahar 32.5 28.3 30.4 12.9 4.16 5.25 4.71 20.76

IPA 8-2 35.7 30.9 33.3 13.4 5.7 4.08 4.89 -39.71
RCMP 2 46.2 46.4 46.3 -0.4 0.95 1.91 1.43 50.26
RCMP 5 47.4 44 45.7 7.2 4.21 8.26 6.24 49.03
Assam local 1 62.5 45.6 54.1 27 5.55 1.03 3.29 -438.83

TABLE OF SEM AND CD
Factors SE(m) CD SE(m) CD
Germplasm(A) 0.79 2.32 0.088 0.261

b. Effect of lac cultivation on membrane 
permeability of 21 days’ seedlings of 
pigeonpea

A cell wall provides structure for plant and is most 
definitely semi-permeable, allowing small molecules 
and proteins to pass through based on size. The cell 
membrane controls the movement of substances 
in and out of cells and organelles. It is selectively 
permeable to ions and organic molecules. Membrane 

permeability (MP) was calculated to know the effect 
of lac culture on selected germplasm of pigeon pea. 
MP in lac inoculated conditions ranged from 0.095 
µg sugar difference hr-1 per plant (RCMP 2) to 5.55 
µg sugar difference hr-1 per plant (IPA 8-2). Similarly, 
in control it varied from 1.03 µg sugar difference hr-1 
per plant (IPA 8-2) to 8.25 µg sugar difference hr-1 per 
plant (RCMP 5). Germplasm, lac inoculation condition 
and its interaction differed significantly for this trait. In 
some cases (viz. Birsa Arhar 1, Assam local 1, IPA 8-2) it 
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has enhanced activity after lac cultivation but in other 
cases (Bahar, RCMP 2 and RCMP 5) its activity reduced 
after lac culture. Overall, RCMP 5 had maximum 
membrane permeability followed by Assam local 1 and 
Bahar irrespective of inoculation conditions (Table 3).

(iv) Molecular markers for grain and lac 
purposes in pigeonpea

 v pigeonpea is the second most important 
legume crop in India. Beside its nutritional 
and economic value, it is a good host plant for 
lac cultivation.  Glover in 1937 reported that 
pigeonpea is an important lac host-plant in 
Assam, North-East India.  All these properties 
encouraged the scientific community to search 
for the better genotypes which are good 
for both high grain yield and lac cultivation. 
Assessment of genetic variability at molecular 
level in genotypes of pigeonpea was done 
through dominant RAPD markers.   PCR based 
DNA fingerprinting was carried with selected 
germplasm. PCR products were gel scored on 
the basis of their presence or absence. Clear and 
reproducible banding patterns were obtained 
from these RAPD markers, which allowed 
precise characterization of genotypes. 

 v The RAPD primer OPD 10 generated total ten 
bands and were specific for the single genotype 
Assam local 1 (Fig.11). Another primer OPD 11 
produced maximum number of bands (14) with 
highest polymorphism (92.85%). Four unique 
bands were observed for Assam local 1 (Fig.12). 
These results showed that the genotype Assam 
local 1 is genetically different from the other 
genotypes and have wild nature. The primer OPD 
20 showed its uniqueness for the genotype RCMP 
2 at three base pair (Fig.13). The primer OPD 7 
amplified products whose size ranged between 
600 to 700 bp which distinguished population 
into two groups, group 1 having L 1 to 5 and 
10 and group 2 having L 5 to 10 (Fig.14). Result 
revealed that OPD10, OPD11 and OPD20 can be 
used for the development of genotypes specific 
markers. Further experiments are required for the 
identification of genes which could be associated 
with some useful traits for grain and lac yield. 
This type of linkage of a marker to a gene can 
be used for indirect selection of traits. Details of 
PCR product as observed in electrophoresis are 
depicted in Table 4.

Fig.11: Amplification profile of 10 pigeonpea populations with 
OPD 10

Lane 1= Birsa Arhar 1, Lane 2= Bahar (C), Lane 3= Assam local 1, Lane 4= 
Assam local 2, Lane 5= RCMP, Lane 6= RCMP 5, Lane 7= IPA 8-2, Lane 8= IPA 
9-1, Lane 9= KA 9-2, Lane 10= MAL 13
M= Molecular weight markers: 100 bp plus DNA Ladder

Fig.12: Amplification profile of 10 pigeonpea populations with 
OPD 11

Lane 1= Birsa Arhar 1, Lane 2= Bahar (C), Lane 3= Assam local 1, Lane 4= 
Assam local 2, Lane 5= RCMP, Lane 6= RCMP 5, Lane 7= IPA 8-2, Lane 8= IPA 
9-1, Lane 9= KA 9-2, Lane 10= MAL 13           
M= Molecular weight markers: 100 bp plus DNA Ladder

Fig.13: Amplification profile of 10 pigeonpea populations with 
OPD 20

Lane 1= Birsa Arhar 1, Lane 2= Bahar (C), Lane 3= Assam local 1, Lane 4= 
Assam local 2, Lane 5= RCMP, Lane 6= RCMP 5, Lane 7= IPA 8-2, Lane 8= IPA 
9-1, Lane 9= KA 9-2, Lane 10= MAL 13           
M= Molecular weight markers: 100 bp plus DNA Ladder

Fig.14: Amplification profile of 10 pigeonpea populations with 
OPD 7
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Lane 1= Birsa Arhar 1, Lane 2= Bahar (C), Lane 3= Assam local 1, Lane 4= 
Assam local 2, Lane 5= RCMP,  Lane 6= RCMP 5, Lane 7= IPA 8-2, Lane 8= IPA 
9-1, Lane 9= KA 9-2, Lane 10= MAL 13           
M= Molecular weight markers: 100 bp plus DNA Ladder

 v Maximum diversity exists between the two 
pairs of genotypes (RCMP 2 and Assam local 
1) and (KA 9-2 and Assam local 1). And the 
genotype IPA 8-2 was genetically closer to 
Birsa Arhar 1 and RCMP 5 (Table 5). The most 
divergent plants could be further used for 
plant breeding and hybridization program. 
Dendrogram give us information about the 
genetic distances and evolution of particular 
genotype. It separated all genotypes on the 
basis of biophysical properties. Four genotypes 
Bahar, Assam local 2, RCMP 2 and Assam local 

1 are high lac producer which accumulated in 
one cluster and the high grain yields genotypes 
Birsa Arhar 1, IPA 8-2, MAL 13, IPA 9-1 and KA 
9-2 with exception RCMP 5 were accumulated 
in another cluster (Fig.15). The primer used in 
this study distinguished genotype for grain 
yield and lac yield and separated diversified 
germplasm Assam local 1 with rest of the 
genotype but it failed to distinguished them 
on geographical distance. Thus, Assam local 1 
may be used in further breeding programme 
for widening the genetic distance among 
grain yielding germplasm and selection of elite 
segregants for higher lac with the help of two 
RADP markers OPD 10 and OPD 11.

Table 4: The number of loci detected in different cultivars of pigeonpea using random primer

Sl. No. Name of 
primer

No. of  RAPD 
bands 

generated

No. of 
monomorphic 

bands

No. of 
polymorphic 

bands

Polymorphism 
(%)

Range of the 
amplified 
fragments 

(bp)

Genotypes Unique 
loci 

size (bp)

1. OPD-5 5 4 1 20 1000-1600
2. OPD-6 4 3 1 25 714-2350
3. OPD-7 8 3 5 62.5 662-2000
4. OPD-8 6 5 1 16.66 212-1081
5. OPD-10 10 2 8 80 182-3000 Assam local 1

Assam local 1
Assam local 1
Assam local 1
Assam local 1

3000
805
671
255
182

6. OPD-11 14 1 13 92.85 194-3000 Assam local 1
Assam local 1
Assam local 1
Assam local 1

2830
1025
917
609

7. OPD-13 1 1 0 0 1100
8. OPD-15 3 3 0 0 550-1400
9. OPD-18 10 7 3 30 400-2000

10. OPD-20 7 0 7 100 391-1500 RCMP 2
RCMP 2
RCMP 2

612
450
391

Total 68 29 39 58

Table 5: Nei's genetic identity (above diagonal) and genetic distance (below diagonal) among the different
                  genotypes of pigeonpea 

Pop ID Birsa 
Arhar 1

Bahar (C) Assam 
local 1

Assam 
local 2

RCMP 2 RCMP 5 IPA 8-2 IPA 9-1 KA 9-2 MAL 13

Birsa 
Arhar 1 ©

xxxx 0.8971 0.6324 0.9265 0.8382 0.9412 0.9559 0.8824 0.8676 0.9265

Bahar © 0.1086 xxxx 0.6471 0.9412 0.7647 0.8676 0.8824 0.8382 0.8235 0.8529

Assam 
local 1

0.4583 0.4353 xxxx 0.6471 0.5294 0.5735 0.6176 0.6029 0.5294 0.6471
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Pop ID Birsa 
Arhar 1

Bahar (C) Assam 
local 1

Assam 
local 2

RCMP 2 RCMP 5 IPA 8-2 IPA 9-1 KA 9-2 MAL 13

Assam 
local 2

0.0764 0.0606 0.4353 xxxx 0.7941 0.8971 0.8824 0.8676 0.8529 0.8824

RCMP 2 0.1765 0.2683 0.6360 0.2305 xxxx 0.8382 0.8235 0.8088 0.8235 0.8235

RCMP 5 0.0606 0.1420 0.5559 0.1086 0.1765 xxxx 0.9559 0.9118 0.9265 0.8971

IPA 8-2 0.0451 0.1252 0.4818 0.1252 0.1942 0.0451 xxxx 0.8971 0.8824 0.9412

IPA 9-1 0.1252 0.1765 0.5059 0.1420 0.2122 0.0924 0.1086 xxxx 0.8971 0.8971

KA 9-2 0.1420 0.1942 0.6360 0.1591 0.1942 0.0764 0.1252 0.1086 xxxx 0.8529

MAL 13 0.0764 0.1591 0.4353 0.1252 0.1942 0.1086 0.0606 0.1086 0.1591 xxxx

and Peterwar (9.72 mm).

Fig.16: Seed mass (mg) of the seed collected from Namkum 
(Ranchi), Peterwar (Bokaro) and Murhu (Khunti)

Fig.17: Seed dimension (mm) of the seed collected from 
Namkum (Ranchi), Peterwar (Bokaro) and Murhu (Khunti)

Seed storage: The seeds of Schleichera oleosa collected 
from three locations viz., Namkum (Ranchi), Murhu 
(Khunti) and Peterwar (Bokaro) were stored in three 
types of storage containers namely, airtight plastic jar, 
HDPE bag and cotton bag to assess their influence on 
germination (Fig.18 a to 18 c).

Fig.15: Dendrogram showing genetic relationship among 
various pigeonpea genotypes

1.5  Morpho-physiological characterization vis 
-à-vis strategies to augment quality and 
storability of seeds of Schleichera oleosa under 
ambient condition

Evaluation of seed mass and seed dimension: For this 
assay, seeds of all sizes were used, i.e. large, small and 
those on the gradient between large and small, in 
the collections. The three dimensions were measured 
using Whitworth Metr and ISO digital Callipers.

It is evident from the Fig.16 that seed mass was 
observed higher in Murhu (817.33 mg) followed by 
Namkum (765.90 mg) and Peterwar (617.80 mg). The 
observed data have been depicted in Fig.17 and it is 
evident that the seed dimension resulted in significant 
variation among all the observed parameters viz. seed 
length, seed width and seed thickness.  Seed length 
was observed higher in Murhu (15.07 mm) followed 
by Peterwar (15.05 mm) and Namkum (14.96) whereas 
seed width was observed higher in Namkum (12.93 
mm) followed by Murhu (12.88) and Peterwar (12.79 
mm).  However, seed thickness was observed higher 
in Murhu (10.20 mm) followed by Namkum (9.75 mm) 

Peterwar

Peterwar

Grain yield

Scrapedlac/plant
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18 (a)

18 (b)

18 (c)   

Fig.18: Germination dynamics of kusum seeds under different 
storage condition

Seasonal germination dynamics under different 
storage conditions: A scrutiny of the data revealed 
significant difference in germination of kusum seed 
stored under different storage condition. In general, 
September sown seeds showed higher germination 
per cent followed by October and November sown 
ones in all the studied collections. The seeds from 
Namkum stored in airtight plastic jar showed highest 
germination per cent of 55 in September followed by 
40 per cent in October and 10 per cent in November 
whereas the Murhu seed stored under same condition 

showed 95 per cent germination in September 
followed by 90 per cent in October and 40 per cent in 
November. Likewise, seeds of Peterwar stored under 
airtight plastic jar showed 45 per cent germination 
percent in September followed by 35 per cent in 
October and 15 per cent in November. Under HDPE 
storage condition, the seeds of Namkum showed 
50 per cent germination in the Month of September 
followed by 40 per cent in October and 10 per cent in 
November. The seeds of Murhu showed 75 per cent 
germination in September followed by 55 per cent in 
October and 15 per cent in November, whereas, seeds 
from Peterwar showed 60 per cent seed germination 
in September, 43 per cent in October and 25 per 
cent in November. Cotton bag storage condition did 
not perform well for the storage of kusum seed as 
measurable germination percentage was not observed 
in the month of November. Seeds of Namkum stored 
under cotton bag showed 25 per cent germination in 
September followed by 20 per cent in October. Seeds 
of Murhu showed 45 per cent in September and 35 per 
cent in October whereas seed collected from Peterwar  
showed 44 per cent germination in September and 
28 per cent in November. Therefore, it is clear that the 
seeds maintain its vigor and fecundity in the month of 
September and stored under plastic jar and HDPE bag. 

1.6 Understanding host plant - lac insect 
interaction : A molecular approach

Maintenance of F. semialata and F. stricta plants 
under controlled condition:  The seeds were sown 
in polytubes and plants are maintained to grow in 
polyhouse (Fig.19). However germination of F. stricta 
seeds collected from last season was very poor. 
Bagging and tagging of plants in host plant Gene Bank 
of ICAR-IINRG has been done for collection of seeds of 
F. semialata and F. stricta.

Fig.19: Maintenance of F. semialata and F. stricta plants under 
controlled conditions

Biochemical characterization: In order to study 
the biochemical changes occurring in host plant 
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upon lac inoculation some preliminary studies 
were conducted. The studies mostly consisted of 
protocol standardization for estimating biochemical 
parameters. Few protocols like estimation of H2O2  by 
Potassium Iodide method (Fig. 20), enzyme assays 
like Peroxidase, Superoxide dismutase (SOD) activity 
have been standardized for Flemingia. Detection of 
superoxide radicals by NBT staining has also been 
standardized (Fig. 21) and stem (Fig. 22). Exploratory 
study has been done to extract wax from host plants 
as shown in Fig. 23.

Fig. 20:  Estimation of H2O2 using Potassium Iodide method

Fig. 21: Detection of superoxide radicals using NBT staining on 
F. semialata leaves

Fig. 22: Detection of superoxide radicals using NBT staining on 
F. semialata stem

Fig. 23: Epicuticular wax extracted (weight basis) from different 
Flemingia sp.

Standardization of method for broodlac 
inoculation for settlement intensity of insects: The 
aim was to identify such time point at which maximum 
insects settle on stem which may be an indicative of 
important temporal stage of host plant metabolic 
status upon inoculation. Plants were inoculated with 
broodlac, harvested crawlers wrapped in net cloth and 
6-7 individual cells in net cloth separately in triplicates. 
Also different density of lac insect crawlers were used 
for inoculation ranging from 100 mg, 300 mg, 500 mg 
and 1 gm. Number of crawlers settled was counted in 
each sample at 0, 2, 4, 6, 18, 24, 26, 28, 30, 44, and 46 
hour post inoculation. Early and fast settlement was 
observed in plants inoculated with crawlers and brood 
lac as compared to single cells (Fig. 24 & 25) and that 
300 mg of crawlers showed best settlement among 
different amount/density of insect inoculation.

Fig. 24:  Inoculation of lac insect on F. semialata seedling with 
broodlac, crawlers harvested and tied in muslin bag at different 

density (100 mg and 300 mg)

Fig. 25:  Settlement of lac insect on F. semialata seedling

Standardization of RNA isolation protocol:  Manual 
methods of RNA isolation using trizol reagent was 
tried with modifications but the quality of RNA 
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obtained was not satisfactory, reason may be presence 
of high complex polysaccharide and phenol content in 
the samples (Fig. 26). As a second approach RNA was 
isolated from F. semialata and F. stricta using MagMax 
Plant RNA Isolation Kit. This was also not successful, as 
desired quantity and quality of RNA is not recovered. 
Further other protocols are being explored for RNA 
isolation and will be standardized.

Fig. 26: Checking of qualitative and quantitative parameters 
of RNA isolated from F. semialata and F. stricta using different 

methods

Identification of housekeeping gene (HKGs) for 
qPCR: 10 known HKGs from plant system were 
identified using literature survey. Primer sequences 
were retrieved from closest known relatives of 
Flemingia, viz. Cajanus and Cicer and were used to 
synthesize primers. The primers were used for PCR 
using Cajanus gDNAand Flemingia gDNA, cDNA at 
different concentration to standardize PCR conditions 
and check whether primers are working in vivo. This 
step is being carried out and from here we will identify 
one gene which will be used in validation of genes by 
qPCR after transcriptome data comes. Gel picture of 
PCR product run using 18srRNA primers with gDNA 
and cDNA of Flemingia and Cajanus sp. in Fig.27.

Generating temporal transcriptome data for a 
good host (F. semialata) and a non-good host 
(F. stricta) upon kusmi lac insect infestation: The 
transcriptomic data of good host and non-good host 
plant will be generated after inoculation of kusmi lac 
insect on the aghani crops in coming month of June/
July.

Fig. 27: Gel picture of PCR product with gDNA and cDNA of 
Flemingia and Cajanus sp. using 18S rRNA primers

2. Crop Production System Management
2.1 Tritrophic interaction in lac ecosystem

Electroantennography studies of predator 
population: The electroantennogram (EAG) responses 
were recorded from 2-3 days old predator of Eublemma 
amabilis both male and female with minimum of five 
different excised antennae constituting three replicates 
using EAG instrument (M/s Syntech Hilversum, The 
Netharlands). 

Electroantennography studies of E. amabilis based 
on leaves of lac inoculated and lac un-inoculated F. 
semialata: The adults of lac insect predator, E. amabilis 
male and female showed typical electrophysiological 
response to extracts of leaves of lac inoculated than 
lac un-inoculated F. semialata. E. amabilis has stronger 
responses to extracts of leaves of lac inoculated F. 
semialata than lac un-inoculated F. semialata. Different 
leaf extracts collected from 15, 30, 45 and 60th days 
after inoculation and un-inoculation tested under EAG 
for E. amabilis female exhibited high level of sensitivity 
to extract of 30 days after inoculation (2.49-mV) 
followed by 45 days after inoculation (2.27-mV) and 
60 days after inoculation (1.80 -mV) than extract of 30 
days after un-inoculation (1.89-mV), 45 days after un-
inoculation (1.27-mV) and 60 days after un-inoculation 
(1.53-mV). Whereas, E. amabilis male exhibited high 
level of sensitivity to extract of 45 days after inoculation 
(1.75-mV) and 60 days after inoculation (1.39-mV) than 
extract of 45 days after un-inoculation (1.46-mV) and 
60 days after un-inoculation (1.24-mV) (Fig. 28). 

102 bp

Ladder (L): Thermo Scientific Low range DNA ladder

Lanes: 1&2 = Conc. gDNA, 3&4 = 1:20 gDNA, 5&6 = 1:5 
cDNA, 7&8 = 1:10 cDNA, 9&10 = 1:20 cDNA
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Fig. 28: EAG response of E. amabilis (female and male) against F. 
semialata inoculated and un-inoculated leaves

Electroantennography studies of E. amabilis 
based on sex: The both male and female adults of E. 
amabilis showed typical electrophysiological response 
to extracts of lac insect and its associated products. 
Among both the sex of E. amabilis, female has stronger 
EAG responses to different extracts of LIAPs than 
male. Different extracts of lac insect and its associated 
products tested under EAG for E. amabilis female 
exhibited high level of sensitivity to extract of lac 
insect whole body (1.182-mV) than hexane followed 
by resin, wax, crawler and adult female. Whereas, E. 
amabilis male exhibited high level of sensitivity to 
extract of lac insect whole body (0.731-mV and ) than 
hexane followed by crawler, wax, adult female and 
resin (Fig. 29).

Fig. 29: Electroantennogram response of E. amabilis male and 
female  to lac insect and associated products extracts

Electroantennography studies of P. pulverea 
based on sex:  The both male and female adults of P. 
pulverea showed typical electrophysiological response 
to extracts of lac insect and its associated products. 
Among both the sex of P. pulverea, female has stronger 
EAG responses to different extracts of LIAPs than 
male. Different extracts of lac insect and its associated 
products tested under EAG for P. pulverea female 
exhibited high level of sensitivity to extract of lac insect 
whole body (1.059-mV) than hexane followed by resin, 
wax, adult female and crawler. Whereas, P. pulverea 
male exhibited high level of sensitivity to extract of 

lac insect whole body (0.730-mV and ) than hexane 
followed by wax, adult female, resin and crawler (Fig. 
30).

Fig. 30: Electroantennogram response of P. pulverea male and 
female  to lac insect and associated products extracts

Electroantennography studies of predator 
populations against different semiochemicals: 
Different major semiochemicals already identified 
using GC-MS viz. Decane, Hexadecane, Nonadecane, 
Eicosane with different concentrations viz. 1µl/1µl (10 
per cent), 5µl/1µl (50 per cent) and 10µl/1µl (100 per 
cent) along with lac insect whole body tested under 
EAG for E. amabilis and P. pulverea. E. amabilis, exhibited 
high level of sensitivity to lac insect whole body with 
different concentrations viz. 1µl/1µl (0.561-mV), 5µl/1µl 
(0.571-mV). However, in (10µl/1µl) concentration 
of hexadecane (0.760-mV) exhibited high level of 
sensitivity than other semiochemicals and hexane 
(Fig. 31). Similarly, P. pulverea also exhibited high level 
of sensitivity to lac insect whole body with different 
concentrations 1µl/1µl (0.609-mV), 5µl/1µl (0.658-mV) 
and 10µl/1µl (0.0.697-mV) than other semiochemicals 
and hexane (Fig. 32).

Fig. 31: EAG responses of E. amabilis  against different 
semiochemicals



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

14

Fig.  32: EAG responses of P. pulverea against different 
semiochemicals

Different major semiochemicals already identified 
using GC-MS viz. Hexadecane, Nonadecane, 
Decane and Eicosane were taken and prepared five 
combination mixtures viz. C1 (4:1:1:1), C2 (4:2:1:1), C3 
(2:2:2:2), C4 (4:2:0:0) and C5 (2:2:0:0) along with lac 
insect whole body tested under EAG for female of E. 
amabilis and P. pulverea. E. amabilis, exhibited high 
level of sensitivity to lac insect whole body (1.018-mV) 
followed by different combinations viz. C1, C2, C3 and 
C5 than hexane. Similarly, P. pulverea also exhibited 
high level of sensitivity to lac insect whole body (0.649 
-mV) which is at par with C2 (0.649 -mV) and C3 (0.595 
-mV) followed by C1 and C4 than hexane (Fig. 33).

Fig. 33: EAG responses of E. amabilis  and P. pulverea against 
different combinations of semiochemicals

2.2 Lac Integrated Farming System

During winter of 2018, faba bean, spinach and french 
bean were intercropped between paired rows of F. 
semialata rows for assessing their compatibility as 
intercrop. The spacing between two paired rows of F. 
semialata was 3 m and between the lines was 75 cm. 
Row to row and plant to plant spacing of french bean 
and faba bean in intercrop was 30x30 cm2. Spinach was 
planted in lines and its row to row spacing was 25 cm.

Yield of sole crops and intercrops (q ha-1): Sole 
crop gave greater yield than intercropped in all the 
treatments. No significant differences in yield was 
observed for sole and intercropped combination 
(Table 6).

Table 6: Yield of sole crops and intercrops (q ha-1) for all treatment

Yield
(q ha-1)

Semialata French bean Faba bean Spinach

Sole Intercrop Sole Intercrop Sole Intercrop Sole Intercrop

39.16 34.81 36.62 25.240 24.44 15.45 34.09 14.51

31.19

13.05

Land Equivalent Ratio (LER): Two intercropping 
systems had LER values of more than 1 LER ranged 
between 0.64-1.66 among different treatments (Table 
7). The highest LER value of 1.66 was recorded in 
semialata+french bean (T5), and lowest value of 0.64 
was recorded in semialata+spinach (T7) crop.

Table 7: Land Equivalent Ratio (LER) of 
intercropping

Treatments LER

T5: semialata+ french bean 1.66

T6: semialata + faba bean 1.42

T7: semialata + spinach 0.64

Economic analysis

Cost of cultivation: Cost of cultivation varied with the 
treatments that there is difference in cost of cultivation 
between various treatments. Data presented in Table 
8 demonstrates that maximum cost (Rs. 136641.66) 
is incurred in semialata+french bean (T5) and rest 
followed the trend: T6>T7>T1>T2>T3>T4. 

Gross and net returns: Data presented in Table 8 depicted 
that maximum gross return (Rs. 509116.20) was found in 
sole semialata (T1), while minimum (Rs. 51129.19) was 
recorded in spinach (T4). Sole semialata (T1) recorded 
maximum net return (Rs. 380452.18), while sole french 
bean (T2) recorded minimum net return (Rs. 10490.03). 
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Table 9: Benefit cost analysis of sole crops and intercrops

Treatments Benefit (B) (Rs. ha-1) Cost (C) (Rs. ha-1) B:C ratio

T1 : Semialata 380452.18 128664.05 2.96

T2: French bean 10490.03 44446.65 0.24

T3: Faba bean 29600.02 43721.42 0.68

T4: Spinach 11396.58 39732.62 0.29

T5: Semialata+french bean 353763.46 136641.66 2.59

T6: Semialata+faba bean 315833.58 135916.42 2.32

T7: Semialata+spinach 59534.89 131927.62 0.45

Table 8: Gross and net return of sole crops and intercrops (Rs. ha-1)

Treatments Gross returns (Rs. ha-1) Net return (Rs. ha-1) Cost of cultivation (Rs. ha-1)

T1: Semialata 509116.20 380452.18 128664.05

T2: French bean 54936.69 10490.03 44446.65

T3: Faba bean 73321.44 29600.02 43721.42

T4: Spinach 51129.19 11396.58 39732.62

T5: Semialata+french bean 490405.10 353763.46 136641.7

T6: Semialata+faba bean 451750 315833.58 135916.4

T7: Semialata+spinach 191462.50 59534.89 131927.6

The model semialata + bitter gourd + bottle gourd + 
okra is in process of growth and development. These 
two models were practiced on the same land under 
rotation during winter and summer, respectively. 
Evaluation of LICS at farmers’ fields is also being 
carried out  in an area of 1200 sq. meter area. One 
farmer Mr. Pradeep from Kochatoli, who adopted LICS 
has inoculated 15 kg broodlac on F. semialata (400 
bushes) and harvested 30 kg scrapedlac.  He cultivated 
vegetables in the interspaces and has harvested 50 
kg faba bean and 55 kg spinach.  Another farmer Mr. 
Maleshwer Das from the village, Deogai also adopted 
LICS model. He inoculated 30 kg broodlac in 800 
bushes of semialata and harvested 160 kg broodlac. 
He also cultivated vegetables in interspaces and 
harvested 70 kg radish and 180 kg tomato. 

2.3 Effect of abiotic factors on lac associated 
fauna in rangeeni crops

Relative abundance of lac associated fauna 
during rangeeni lac crops:  Relative abundance 
and emergence profile of parasitoids and predators 
associated with lac insect were recorded at Institute 
Research Farm during baisakhi (2018) and katki (2018) 
crops sprayed with fungicide (Chlorothalonil) only. The 
information generated revealed that three parasitoids 
namely Aprostocetus purpureus, Tachardiaephagus 
tachardiae, Parechthrodryinus clavicornis and one 
predator Eublemma amabilis were abundant in baisakhi 
and katki crop during 2018. Among lac associated fauna, 
Aprostocetus purpureus was recorded more numbers on 
ber and palas during baisakhi and katki, 2018 (Table 10).

Benefit cost ratio (B:C): The perusal of data related to 
benefit cost ratio is presented in Table 9. The highest 
B:C ratio was recorded in sole semialata (T1) with value 
of 2.96 followed by intercropped semialata+french 

bean (T5) and semialata+faba bean (T6) with values of 
2.59 and 2.32 respectively. While the lowest ratio was 
recorded in sole french bean (T2).
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Emergence profile of lac associated fauna during 
rangeeni lac crops: Study on weekly emergence profile 
of lac associated fauna showed maximum population 
of A. purpureus in those per meter lac encrustation 
samples which were collected 18 and 20 Week After 
Inoculation (WAI) during sexual maturity period on 
ber (6.0 Nos.) and palas (13.67 Nos.), respectively when 
caged during baisakhi 2018 (Fig. 34 & 35). In katki 2018, 
the maximum emergence of A. purpureus i.e. 9 and 
9.25 Nos. occurred at 8 WAI and 14 WAI respectively, 
when raised on ber. Similarly, 7.5 and 6.5 Nos. could 
be recovered at 10 WAI and 15 WAI respectively, when 
raised on palas (Fig. 36 & 37).

Fig. 34: Emergence profile of lac associated fauna on ber during 
baisakhi 2018

Fig. 35: Emergence profile of lac associated fauna on palas 
during baisakhi 2018

Fig. 36: Emergence profile of lac associated fauna on ber during katki 2018

 

Fig. 37: Emergence profile of lac associated fauna on palas 
during katki 2018

In addition, emergence profile of lac associated fauna 
was compared between different caging methods 
viz. in situ caging and lab caging during baisakhi 2018 
and katki, 2018. Higher numbers of parasitoids and 
predators were recorded in in situ method (21.83, 
80.83) of caging compared to lab caging (15.84, 28.33) 
on ber and palas respectively, during baisakhi, 2018. 
In katki, higher numbers of parasitoids and predators 
were recorded in in situ method (56.58) of caging 
compared to lab caging (32.42) on ber. P. clavicornis, 
T. tachardiae and E. amabilis were more in number in 
in situ method of caging on ber but A. purpureus were 
more in number in lab caging method. However, in 
palas, A. purpureus, T. tachardiae, P. clavicornis and 
E. amabilis were more in number in situ method of 
caging during baisakhi 2018 (Fig. 38). Similar trend was 
observed during katki, 2018 (Fig. 39). Interestingly, un-
emerged E. amabilis (immature stages viz. larva and 
pupa) were also recorded while pricking/scrapping of 
lac encrustation sample on both the host and methods 
of caging during baisakhi 2018 and katki, 2018.

Fig. 38: Emergence profile of lac associated fauna from 
different methods on ber and palas during baisakhi 2018

Table 10: Relative abundance of lac associated fauna during baisakhi and katki 2018

Lac associated fauna Baisakhi 2018 
(Numbers per meter lac encrustation)

Katki 2018  
(Numbers per meter lac encrustation)

Ber Palas Ber Palas

Tachardiaephagus tachardiae 2.33 2.33 2.00 2.75

Aprostocetus purpureus 17.33 32.00 47.00 49.25

Parechthrodryinus clavicornis 0.00 5.33 0.5 4.75

Eublemma amabilis 5.00 4.33 21.00 22.50

Total 24.67 44.00 70.50 79.25
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Fig. 39: Emergence profile of lac associated fauna from 
different methods on ber and palas during katki 2018

Assessment of parasitization during rangeeni 
lac crops:  Lac insect cells were collected at critical 
period 16th to 18th WAI and 6 to 9 WAI from field during 
summer season rangeeni (baisakhi) and rainy season 
(katki) crop 2018 and examined under microscope by 
pricking the cells to assess the level of parasitization. 
270 and 381 lac insect cells were pricked on ber and 
palas, respectively. This was the  per cent parasitization 
in live (12.6, 9.3) and dead (30.3, 40.0) lac insect cells on 
ber and palas, respectively. Similarly, in katki, 2018, 387 
and 409 lac insect cells were pricked on ber and palas, 
respectively. This was the per cent parasitization in live 
(4.8, 6.4) and dead (17.9, 20.6) lac insect cells on ber 
and palas, respectively. Less Level of parasitization was 
recorded in katki 2018 crop compared to baisakhi 2018 
on ber and palas during critical period. The maximum 
level of parasitization was recorded at the time of 
sexual maturity period on both ber and palas during 
baisakhi (2018) and katki (2018).

To correlate weather parameter with the primary 
and secondary data obtained for lac insect 
associated fauna: Correlation and regression analysis 
was carried out with peak population of lac associated 
fauna from a standard meteorological week during 
baisakhi 2011-12 to 2016-17. No regression equation 
could be made due to lack of lac associated pest 
population data. Therefore, lac associated pest 
population data for further more number of years is 
required for predicting lac associated fauna.

2.4 Evaluation of the effect of drip irrigation 
and plastic mulch on growth and seed 
yield of Flemingia semialata

An experiment on effect of drip irrigation and plastic 
mulch on growth and seed yield of Flemingia semialata 
was carried out in 2018-19. In all, there were three 

levels (120%, 100% and 80%) of irrigation for twelve 
treatments viz. T1= Drip irrigation at 120%, T2= Drip 
irrigation with silver/black plastic mulch at 120%, T3= 
Drip irrigation with green plastic mulch at 120%, T4= 
Drip irrigation at 100%, T5= Drip irrigation with silver/
black plastic mulch at 100%, T6= Drip irrigation with 
green plastic mulch at 100%, T7= Drip irrigation at 
80%, T8= Drip irrigation with silver/black plastic mulch 
at 80%, T9= Drip irrigation with green plastic mulch 
at 80%,  T10= Furrow irrigation at 100%, T11= Furrow 
irrigation with silver/black plastic mulch at 100% and 
T12= Furrow irrigation with green plastic mulch at 
100%.            

The study revealed that the drip irrigation with or 
without plastic mulch is performing better in terms of 
growth parameters (shoot height in cm, No. of shoots, 
girth of shoot in mm, No. of flowers and No. of pods) 
of F. semialata excluding leaves No. and leaf area as 
compared to furrow irrigation without plastic mulch 
at all three levels(120%, 100% and 80%) of irrigation 
(Fig. 40).

Fig. 40: Treatments vs growth parameters  

Legends: series 1 = shoot height, series 2 = shoot girth, series 3 = No. of 
shoots, series 4 = No. of flowers, series 5 = No. of pods

The shoot height was recorded to reach maximum 
with drip irrigation and green plastic mulch at 120% 
level of irrigation as compared to drip irrigation with 
silver/black plastic mulch and furrow irrigation with 
or without plastic mulch. It was also observed that the 
shoot height of F. semialata increases with increase in 
level of irrigation from 80% to 120% with drip irrigation 
and green plastic mulch (Fig. 41).

Girth of shoot was also recorded to be highest at 120% 
level of irrigation with drip irrigation and green plastic 
mulch as compared to drip irrigation and silver/black 
plastic mulch and furrow irrigation with or without 
plastic mulch (Fig. 42).
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Fig. 41: Treatments vs height of shoots (cm)

Fig. 42: Treatments vs girth of shoots (mm)

2.5 Other research activities undertaken by 
the scientists during their Professional 
Attachment Training Programmes (3 
months)

1. Research activities carried out by Ms. S 
Chanu Langlentombi, Scientist: The work 
was carried out during Professional Attachment 
Training at Forest Research Institute, Dehradun 
from 03.12.2018 to 02.03.2019 on Application 
of remote sensing and GIS for forestry and 
agriculture with special orientation on 
‘development of spectral signature of tree 
species’. 

i. Development of spectral signature of 
tree species: The spectral signature of Pinus 
roxburghii (chir pine) was developed from 
Hyperion image data using ENVI software. 
Hyperion image data was classified using 
developed spectral signature of chir pine. SAM, 
a spectral matching technique was applied 
for identification and classification of chir pine. 
The pure pixel (end members) of chir pine was 
used as region of interest for SAM classification. 
Comparison of the result with the base map 

from Google, it was illustrated that Hyperion 
data has potential in identifying chir pine trees.

ii. Species distribution modeling of Pinus 
roxburghii using Maxent:  Maxent model was 
used to classify and map the potential habitats 
of P. roxburghii by using different climatic and 
topographic variables. The habitat potential 
map of pines showed that 426200 ha (5.91%) 
out of the total area of 7215300 ha was highly 
potential for P. roxburghii. Apart from this, 
833900 ha (11.56%) was found to be good 
potential and 1019200 ha (14.13%) was found 
to be moderately potential for pines. An area 
of 4936000 ha (68.41%) was found to be least 
potential. 

iii. Assessment of inherent vulnerability of 
forests -- A case study from Jharkhand in 
India:  The forest inherent, as well as climate 
change driven vulnerability for Jharkhand 
forests was assessed. Among natural forest 
types, dry peninsular sal forest recorded 3.64% 
of very high inherent vulnerability and moist 
peninsular low level sal forest recorded 33.33% 
of least vulnerable.

2. Research activities carried out by Shri NN 
Rajagopal, Scientist: The work was carried 
out during Professional Attachment Training 
in Division of Germplasm Collection and 
Characterization, ICAR-National Bureau of 
Agricultural Insect Resources, Bengaluru from 
20.11.2018 to 20.02.2019 on ‘Taxonomic studies 
of lac insects (Tachardiidae: Coccoidea)’. 

i. Collection and preservation of the lac insects 
for the taxonomic studies: Lac insect samples 
were collected from different hosts like, Ziziphus 
mauritiana (ber) present at Institute Research 
Farm, ICAR-IINRG Ranchi; Flemingia macrophylla 
from field gene bank of ICAR-IINRG, Ranchi and 
from Albizia saman (commonly called as Rain 
tree), from Madurai during the survey for lac 
biodiversity in south Indian region (Madurai, 
Tamil Nadu, India). Completely matured females 
were collected in 100 per cent ethanol for 
taxonomic studies.

ii. Processing and preparation of permanent 
slide mounts for taxonomic illustrations: 
Adult female specimens preserved in ethanol 
were processed to prepare permanent slide 
mounts. Samples were treated with 10 per cent 
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KOH for 12-24 hr with small incision on lateral 
side of the body or between the brachia, rinsed 
in 2-3 changes of distilled water and internal 
contents were removed and passed with grades 
of ethyl alcohol, later stained with acid Fuchsin 
for 12-24 hr. The stained specimens were 
dehydrated by passing through grades of ethyl 
alcohol several times.  Later the alcohol treated 
samples were passed through anhydrous clove 
oil for 5-10 minutes to completely dehydrate 
and remove the lipid molecules. Prepared 
specimens were mounted in Canada balsam for 
taxonomic illustrations.

iii. Taxonomic identification, illustration and 
description of the species of Genus Kerria: 
Identification and description were done based 
on the slide mounted adult female specimens. 
Specimens were observed and photographed 
using Nikon Eclipse 80i microscope with a Nikon 
DS-Vi1 camera mounted on it. All illustration 
plates were generated using Adobe Photoshop 
CS2. Collected material of six populations 
were identified as Kerria lacca (Kerr), Kerria 
thrissurensis Ahmad & Ramamurthy, Kerria 
sharda Mishra & Sushil, Kerria pennyiae Ahmad & 
Ramamurthy (comparison with type specimens 
as to be made to confirm the species), Kerria 
chinensis (Mahdihassan) and Kerria  sp. (samples 
collected from Madurai were not matching with 
any other species of the genus Kerria, hence 
this is considered as new species to science and 
yet to publish). The material was deposited at 
the Division of Insect Systematics, ICAR-NBAIR, 
Bengaluru and Division of Lac Production, ICAR- 
IINRG, Ranchi, India.  

iv. Collection of lac insect natural enemies: 
Thirty five primary parasitoids and 45 
secondary parasitoids were reported in lac 
insect ecosystem by previous workers. In the 3 
months’ attachment training period six different 
morphological species of parasitoids and 3 
different lac predators were collected and given 
for further identification.

2.6 Externally Funded Projects

I. DBT-BioCARe Project

Identification, cloning and characterization of 
genes involved in pigment biosynthesis of the 
Indian lac insect, Kerria lacca (Kerr)

Cloning of genes involved in pigment biosynthesis:  
Putative enzymes involved in the pigment 
biosynthesis pathway have been deduced from the 
available literature. The different pigment related 
genes associated with the pathway were successfully 
amplified by PCR from cDNA of crimson and yellow 
lac insects. The specific primer pairs of genes N-acetyl 
transferase (cnt), deaminase (da), yellow N-acetyl 
transferase (ynt), tyrosine monoxygense (tymo), acyl 
transferase (at), demethylase (dm) were obtained from 
the transcriptome data. The gene sequences were 
amplified and cloned via TA cloning and sequenced. 
Using the partial cDNA sequences of the genes, the 
specific primers pairs for 3’ and 5’ rapid amplification 
of cDNA ends (RACE) were designed. The length of the 
cloned CDS of various genes are given in the Table11.

Table11: Details of cloned putative pigment 
biosynthesizing genes of lac insects 

Sl. No. Name of the gene Length of CDS

1. Crimson N-acetyl transferase 1149 bp

2. Yellow N-acetyl transferase 1303 bp

3. Tyrosine 3-monooxygenase 1 2421 bp

4. Tyrosine 3-monooxygenase 2 1083 bp

5. Deaminase 2410 bp

6. Acyl transferase 2003 bp

7. Demethylase 1 2283 bp

8. Demethylase 2 1184  bp                                                

9. Demethylase 3 1014 bp

10. Polyketide synthase 1417 bp

11. N-acetyl transferase 1 2586 bp

12. N-acetyl transferase 2                                                        534 bp

13. N-acetyl transferase 3 548 bp

14. N-acetyl transferase 4 498 bp

RNAi experiment in lac insects: Double stranded 
RNA of two genes viz. tyrosine monooxygenase and 
deaminase were injected into pumpkin harbouring 
fertilized female lac insects. The experiment showed 
that the expression of deaminase was downregulated 
to 0.4 fold, 0.4 fold and 0.3 fold in samples collected 1 
DAI (day after injection), 2 DAI and 3 DAI respectively. 
The expression of tyrosine monooxygenase is 
downregulated to 0.4 fold only in samples collected 
from 2 DAI.



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

20

II. ICAR-ICRAF Project

Enabling tribal communities to improve their 
livelihood through agroforestry systems on a 
sustainable basis

With financial assistance from World Agroforestry 
Centre (The International Council for Research in 
Agroforestry, ICRAF), the project started in October, 
2017. Before site selection for the project, the field visits 
were conducted to observe the Lac Integrated Forestry 
System (LIFS) models already demonstrated by the 
Institute at three locations namely Lodhma, Deogain 
and Kochatoli in Ranchi district and one by an NGO at 
Kanker in Chhattisgarh. Based on the observation and 
learning at the visited sites, new areas were identified 
and visited to replicate the models/modified models. 
PRA was conducted at Seraikela-Kharsawan, Ranchi 
and Khunti districts in Jharkhand.

Ten tribal farmers in nine villages of Ranchi, Khunti 
and Seraikela-Kharsawan district, who were willing 
to adopt lac integrated farming system for increasing 
their income, were selected. Base line survey was 
carried out before implementing this model.

Inputs such as 10,000 lac host trees: Flemingia 
semialata and Calliandra calothyrsus, fruit trees viz.
mango, litchi, guava and vegetable seeds viz. brinjal, 
tomato, okra, chili, french bean, cucumber, groundnut 
etc. were distributed among selected beneficiaries as 
per their choice.

kusmi and rangeeni lac production was reinitiated 
with 75 farmers in four potential areas (Hesatu, 
Beniajara, Kota, Ichagarh) of adopted villages for 
improving economy of tribal farmers. For this, kusmi 
and rangeeni broodlac was provided along with 
agronomic / horticultural / lac cultivation package 
through demonstration in farmer’s participatory 
mode. Pesticides for protection of crop along with lac 
cultivation kits were also provided to ensure scientific 
lac cultivation.

Testing of integrated farming system models is being 
carried out with proper recording of input output 
details from identified tribal households. Year round 
economic benefit to the farmers was analyzed from 
the recorded data. Farmers earned an income of Rs. 
27360/- from 3840 square meter land integrated 
with lac host F. semialata alongwith vegetables. 
They also generated income from harvesting lac 
in already existing lac host plants around plots, by 
selling broodlac/ scrapedlac (earned Rs. 114312 from 
inoculating 130 kg kusmi and 140 kg rangeeni broodlac 
on ber and palas, respectively). The income generated 
from selling lac was 3.4 times the cost of broodlac 
inoculated.

One of the models of Lac Integrated Agroforestry System at ICAR-IINRG

New planation of Ber, Calliandra and lac on B. monosperma at Hasatu, 
Ormanjhi block

New plantation of Calliandra, semialata and lac cultivation on ber 
trees at Beniajara and Mungadih in Angarha block

Vegetable and lac cultivation at farmers’ field at Silda & Khunti

Harvest of Kharif crop and nursery raising for next season at Silda & Khunti

Farmers’ field view at Bade Chunchuniya, Purihensa and Dumra in 
Ichagarh blocks of Seraikela-Kharsawan district
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3. Processing, Storage and Quality 
Management

3.1 Establishment of pilot plant of dewaxed 
decolourised lac (DDL) for training, 
demonstration and process refinement  

Study on DDL preparation and use of alternate 
solvent in process

Trials of dewaxed decolourised lac (DDL) were carried 
out for DDL preparation and validation. A total 07 Nos. 

of fresh trials were carried out in lac-solvent ratio 1:6 
in 2-Propanol for DDL preparation. The initial colour 
value of seedlac used for these trials was 11. For 
colour removal of lac in solution, 20% fresh charcoal 
was used during refluxing of lac solution in solvent. 
Time duration for charcoal treatment in refluxing was 
kept 0.5 and 1.5 hrs. Wax removal was carried out in 
thick jean cloth instead of filter paper of lab process 
suitable for up-scaling.  Hot filtration of charcoal was 
also carried out in thick cloth (Table 12).

Table 12 : Process validation and optimization for up-scaling the process

Sl. 
No.

Colour of 
seedlac

Charcoal 
(%)

Lac-solvent 
ratio (w/v)

Yield of 
DDL(%)

Colour 
of DDL

Wax      
(%)

Impurity 
(%)

Acid         
value

Flow          
(mm)

Life                 
(min.)

1. 13 20 1:6 76 4.4 1.26 0.216 72.93      65     39

2. 11 20   1:6* 70 3.0 0.75 0.028 76.25    100     21

3. 11 20 1:6 71 3.6 1.07 1.256 78.47      70     36

4. 11 20 1:6 84 4.8 0.58 0.222 87.51      82     45

5. 11  20 1:6 74 4.0 0.42 0.224 74.09      86     27

6. 11 20 1:6 55 4.0 0.32 0.802 63.28      55     73

7. 11 20 1:6 65 3.6 0.32 1.208 71.71      65     27

8. 13 20 1:6* 62 4.0 0.08 0.416 76.18 55 34

9. 13 20 1:6* 53 4.0 0.31 0.418 76.23 35 20

   * Solvent spirit

Processing and Product Development

In these trials,  yield of DDL was 55 to 84% by weight of 
seedlac with maximum yield upto 84% and reduction 
in colour value of lac (seedlac colour value 11) in DDL 
were  varying from 3 to 4.8. Time duration of treatment 
with charcoal was 0.5 hrs in first three trials 1 to 3. In 
trials No. 4 to 7, time duration of charcoal treatment 
was 1.5 hrs. Lower value of color of DDL in initial 
three trials, indicated that 0.5 hrs charcoal treatment 
(refluxing lac solution with charcoal) is sufficient for 
colour removal of seedlac in DDL preparation. Flow and 
life of DDL samples were varying from 55 to 100 mm 
and 21 to 45 minutes respectively which were good 
comparable with that of shellac. Wax, impurity content 
and acid value of DDL samples were also better and 
within acceptable limit. The colour value of DDL was 
also evaluated with Hunter Lab Colorimeter and value 

of lightness L was varying from 16.86 to 37.71 and 
value of a: 4.37 to 11.44 and b: 13.15 to 28.48.  In this 
trial colour reduction upto only 3 value was achieved. 
Although DDL has been prepared in the above range, 
yet for obtaining further lower colour value of DDL 
requires improvement in terms of charcoal, process etc. 
These trials also validated use of this alternate solvent 
like 2-Propanol in case of restricted/ non availability of 
spirit for DDL preparation (Fig. 43).
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Fig. 43: Different trials for the preparation of DDL 

3.2 Biodegradation studies on lac resin using 
soil burial method

Lac samples (sticklac, seedlac and shellac) were buried 
in the soil of farm pit and pot for biodegradation study 
for a period of time (Fig. 44). The samples were drawn 
from the soils at quarterly intervals. After interval of 
24 months, samples were drawn and processed for 
study of weight loss and other properties. The samples 
were washed thoroughly to remove soils attached 
to the samples and dried. Weight loss of the samples 
was calculated and found significant loss in weight 
of the samples. Sticklac samples buried in farm pit 
soil recorded higher decrease (40%) in weight as 
compared to the samples buried in pot soil (25%). In 
case of seedlac and shellac, higher loss (21% & 10%) 
was recorded in pot samples than farm pit samples 
(11% & 2%) respectively (Fig. 45 a & b).

Fig. 44: Samples buried in the soils of pot and farm pit

Fig. 45 a: Weight loss of farm pit samples over a period of two 
years

Fig. 45 b: Weight loss of pot samples over a period of two years

Study on physico-chemical properties: Physico-
chemical properties (flow, life under heat, colour 
index and cold alcohol insoluble) of the samples were 
carried out and have been given in Table13. Significant 
difference was observed in case of sticklac and seedlac 
samples. No fluidity was recorded in sticklac and 
seedlac samples buried in soil while control samples 
recorded flow of 8 mm. Flow (fluidity) of sticklac and 
seedlac samples became zero (no flow) in just 6 months 
and 12 months respectively (Fig. 46 & 47). Flow of 
sticklac samples buried in farm pit soil degraded early 
(6 months) in comparison to the sample buried in pot 
soil (12 months) (Fig. 46). Similarly, in case of seedlac, 
flow of sample buried in farm pit soil became zero in 9 
months and pot sample showed no flow in 12 months 
(Fig. 47). While in case of shellac, uniform decrease in 
flow of all the samples was observed; however fast 
decrease was recorded in samples buried in pot soil 
(Fig. 48). 
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Table 13: Physico-chemical properties of sticklac, seedlac and shellac including control samples

Samples/ 
Parameters

24 Months

Flow Life C. index CAI %

Sticklac Initial data 35 66 40 11.8

Pot Nil 32 13 15.445

Control 8 47 45 Off shed 14.423

Farm Nil 18 10 15.706

Seedlac Initial data 80 60 9 6.57

Pot Nil 25 9 12.675

Control 8 29 14 13.8

Farm Nil 36 11 9.733

Shellac Initial data 82 52 7 5.07

Pot 18 35 10 9.169

Control 38 40 10 5.715

Farm 30 32 11 8.29

Life under heat of buried samples decreased higher as 
compared to that of control samples. Decrease in life of 
samples buried in soil of farm pit was observed higher 
as compared to samples buried in pot soil (Table 13). 
Colour index of buried lac samples decreased in case 
of sticklac while control samples showed increase 
in value. Increase in cold insoluble percentage was 
observed in all the samples. 

Fig. 46: Flow of sticklac samples over a period of two years

Fig. 47: Flow of seedlac samples over a period of two years

Fig. 48: Flow of shellac samples over a period of two years

3.3 Development of pilot plant of guar gum 
derivative for training and demonstration 

Bench scale trial for the preparation of carboxy 
methyl guar gum derivative: Bench scale trials for 
the preparation of carboxy methyl guar gum derivative 
from guar gum powder were carried out successfully. 
Quality parameters i.e. viscosity and degree of 
substitution of prepared carboxy methyl guar gum 
derivative were determined and found  to be as 4019 
cP and 0.096%, respectively. 

Development of line diagram based on 
experimental trials: On the basis of experimental 
trials, equipments and machineries required for pilot 
plant development, the proposed line diagram has 
been finalized (Fig. 49). 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

24

Fig. 49: Proposed line diagram of carboxy methyl guar gum 
derivative pilot plant

Development of detailed design drawing of guar 
gum derivative pilot plant:  On the basis of developed 
line diagram for carboxy methyl guar gum derivative pilot 
plant, detailed design drawing of different components 
and units (mixing-cum-reaction unit, filtration unit, 
drying-cum-agitator unit and distillation unit) have been 
developed in Pro Engineer (Creo Element) CAD Software 
(Fig. 50- 53) in collaboration with ICAR – Central Institute 
of Agricultural Engineering, Bhopal. 

Fig. 50: Mixing-cum-reaction unit

Fig. 51: Filtration unit

Fig. 52: Drying-cum-agitator unit

Fig. 53: Distillation unit

3.4 Studies on spray drying of gum ghatti 
(Anogeissus latifolia)

Evaluation of initial moisture content of gum 
ghatti : Initial moisture content of the gum ghatti 
was determined following IS 7437: 1974 method. 
Samples were grounded and transferred to air tight 
containers. It was heated at 105 ± 2 ⁰C in the oven 
for 2 hours. Covered the dish, cooled in a desiccator 
and weighed, then dishes were replaced in the oven, 
covers were removed and continued heating for 1 
hour. Again dishes were covered, cooled in a desiccator 
and weighed. Repeated the entire process till two 
successive weighings do not differ by more than 0.001 
g. Initial moisture content in gum ghatti was calculated 
by using the following formula:

Moister content (% by mass) = (M1−M2)/M1 x 100

M1 = Initial mass of the sample

M2= Final mass of the sample (dried)

Initial moisture content in gum ghatti was found to be 
14.72 %.
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Evaluation of initial bark and foreign organic 
matter in gum ghatti : Evaluation of initial bark and 
foreign organic matter in gum ghatti  was determined 
following IS 7437: 1974 method. Bark and foreign 
organic matter (% by mass) was calculated by using 
the following formula:

(% by mass)= (100 x100 x M) / (100-M1) x M2
M = Mass of residue, g
M1= Moisture content of material
M2= Mass of material for test
Initial bark and foreign matter= 2.5%

Related visuals are given as Fig. 54, 55 and 56.

Fig. 54: Samples of gum ghatti with initial moisture content

Fig. 55: Hot air oven used for calculating moisture content of 
gum ghatti

Fig. 56: Samples of gum ghatti after hot air oven drying

4. Value Addition, Application 
Development and Product 
Diversification

4.1 Synthesis and evaluation of cross-linked 
guar gum hydrogels for application in 
bio-remediation and in agriculture

The synthesized guar gum based hydrogels were 
evaluated as matrix for controlled release of 
phosphorus (P) and boron (B) in water and in soil by 
pot culture experiment. For this, same hydrogels were 
synthesized by in situ loading of KH2PO4 and H3BO3 as 
a nutrient source for P and B respectively. The release 
pattern of fertilizer loaded hydrogels in acid soil was 
compared with the commercial fertilizer, boronated 
single super phosphate along with soil alone as a 
control. The nutrient loaded hydrogel could maintain 
optimum concentration of P & B up to 60 days whereas; 
in case of commercial fertilizer, boronated single super 
phosphate, burst release of nutrient at early stage 
resulted in fixation of nutrient in to plant unavailable 
form (Fig. 57). 

Fig. 57: Comparative phosphorus release in soil

To study release kinetics of plant nutrients in soil 
through commercial fertilizer and nutrient loaded 
hydrogel, concentration of plant available P and B 
estimated at different incubation period in soil was 
plotted against the time. The release pattern was fitted 
in different equations to test best fit curve. The best fit 
was considered on the basis of highest coefficients of 
determination (r2) value and also tested by least square 
regression analysis to determine which equation 
best describes the release of plant nutrient in soils. 
However, the mathematical model which fitted well in 
most of the cases was considered as the representative 
model for that nutrient release.
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The nutrients, phosphorus and boron, loaded in 
the hydrogel showed slow and steady release trend 
as compared to the respective fertilize r. P release 
kinetics (Fig. 58) through all matrices was fitting well 
in the quadratic polynomial equation (y=ax2+bx+c) as 
compared to other regression equations. Nutrient release 
kinetics studies revealed that, the hydrogel followed 
‘Fickian’ mechanism for release of P and B in water and 
also best fit curves for the release in soil were calculated. 

Fig. 58: Best fit release kinetics study of phosphorus in soil

4.2 Green synthesis of silver nanoparticles 
capped in Acacia and Jhingan gum for 
bactericidal application 

Characterization of Acacia nilotica gum induced 
silver nanoparticles (AgNPs):

 v Acacia nilotica gum induced silver nanoparticles 
(AgNPs) were characterized by Atomic 
Force Microscopy (AFM) which provided 
the computer-generated 3-D image of the 
synthesized AgNPs, confirming their synthesis.

 v AFM image of the synthesized Acacia nilotica 
gum induced AgNPs revealed that the size 
distribution of nanoparticles were in the range 
of 40-70 nm and size and morphology of single 
nanoparticle was found to be  height (45 nm) 
and width (150 nm) (Fig. 59 a to 59 c).

(a)

(b)

(c)

Fig. 59: AFM images of (a) Acacia nilotica gum as control (b) Acacia 
nilotica gum induced AgNPs (c) size distribution of a single AgNP

 v Antibacterial activity of the synthesized Acacia 
nilotica (AN) gum induced AgNPs was tested 
against 12 strains of 8 different bacteria (5 
Gram negative & 3 Gram positive) using Agar 
Well Diffusion Method. Silver nitrate 0.5 mM 
solution used as control inhibited growth of 
all the bacteria tested (MIC 0.53 µg/ml), while 
Acacia nilotica gum (3% solution) did not inhibit 
any of the bacterial strains (MIC >6.25 mg/
ml). The MIC of synthesized AgNPs was the 
maximum for Gram positive bacterial pathogen 
Staphylococcus haemolyticus (>6.25 µg/ml) 
and minimum against Streptococcus pyogenes 
(0.2 µg/ml).  Whereas, MIC against three Gram 
negative bacterial strains i.e. E. coli (0.2 µg/ml), 
Gallibacterium anatis (0.4 µg/ml) and  Bordetella 
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bronchiseptica (0.4 µg/ml) was lower even to 
that of positive control (0.5 mM Silver nitrate 
solution) when 2.0% Acacia nilotica gum was 
used for nanoparticles synthesis. This could be 
due to the presence of thicker peptidoglycan 
layer in Gram positive than Gram negative 

Table 14: Determination of minimum inhibitory concentration (MIC) of Acacia nilotica gum induced 
AgNPs using agar well diffusion method against different bacterial strains

Bacteria
(Number of strains 

tested)

Minimum inhibitory concentration (MIC)

AN gum (3%)  
solution (mg/

ml)

0.5 mM AgNO3 
solution (µg/ 

ml)

AN gum 
(0.5%)-AgNP(µg/ 

ml)

AN gum 
(1.0%)-AgNP 

(µg/ ml)

AN gum 
(2.0%)-AgNP 

(µg/ ml)

AN gum 
(3.0%)-AgNP 

(µg/ ml)

Gram Positive Bacteria

Staphylococcus 
aureus (1)

>6.25 0.53 0.8 0.8 0.8 1.6

Staphylococcus 
haemolyticus (2)

>6.25 0.53 0.4 to 3.2 0.8- 6.4 0.8- 6.4 6.25 to >6.25

Streptococcus 
pyogenes (1)

>6.25 0.53 0.8 0.8 0.2 6.25

Gram Negative Bacteria

Escherichia coli (3) >6.25 0.53 0.2 to 0.8 0.2 to 0.8 0.2 to 0.8 0.2 to 3.2

Gallibacterium 
anatis (1)

>6.25 0.53 0.2 0.8 0.4 3.2

Enterobacter 
agglomerans (2)

>6.25 0.53 0.4 0.8 0.8 0.6 to 0.8

Alcaligenese 
faecalis (1)

>6.25 0.53 0.8 0.8 0.8 1.6

Bordetella 
bronchiseptica (1)

3.2 0.53 3.2 1.6 0.4 0.8

bacteria, preventing the entry of AgNPs and 
its antibacterial activity. It has also been found 
that the higher concentrations of Acacia nilotica 
gum used in the synthesis of AgNPs, exhibited 
adverse effect on MIC (Table 14).

 v MTT assay of silver nanoparticles: in vitro 
cytotoxic activity of the synthesized Acacia 
nilotica and jhingan gum induced AgNPs was 
measured against Vero Cell Line (African green 
monkey kidney normal cell line) and human 
Breast Cancer Cell Line (MDAMB -231) using 
MTT assay. The test was carried out in 96-well 
micro titre plate in triplicates with concentration 
ranging from 10 μM, 100 μM and 250 μM along 
with positive (without synthesized nanoparticles) 
and negative (without cells) controls following 
standard method. The results showed that the 
AgNPs stimulated the proliferation of both the 
cell lines even at higher concentration (250 μM).
So, the synthesized Acacia nilotica and jhingan 
gum induced AgNPs are non-cytotoxic showing 
increase in % viability whereas gum solution 
showed toxicity at 250 μM.

 v Antibacterial activity of the synthesized jhingan 
(JN) gum induced AgNPs was evaluated against 
11 strains of 5 different bacteria (2 Gram positive 
& 3 Gram negative) using Agar Well Diffusion 
Method. Silver nitrate 0.5 mM solution used 
as control inhibited growth of all the bacteria 
tested (MIC 0.53 µg/ml), while jhingan gum (5 
% solution) did not   inhibit any of the bacterial 
strains (MI>6.25 mg/ml) tested. MIC against two 
Gram negative bacterial strains i.e. E. coli and 
Proteus mirabilis was found to be (1.06 µg/ml) 
which is higher than that of positive control (0.5 
mM Silver nitrate solution) when 3.0% jhingan 
gum was used for nanoparticles synthesis 
(Table 15). It has also been found that the 
higher concentrations of jhingan gum used in 
the synthesis of AgNPs, exhibited adverse effect 
on MIC.
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Table 15:  Determination of minimum inhibitory concentration (MIC) of jhingan gum induced AgNPs using 
agar well diffusion method against different bacterial strains

Bacteria
(Number of strains 

tested)

Minimum inhibitory concentration (MIC)

JN gum (5%)  
solution 
(mg/ml)

0.5 mM AgNO3 
solution 
(µg/ ml)

JN gum (3%)-
AgNP 

(µg/ ml)

JN gum (5%)-
AgNP 

(µg/ ml)

JN gum (6%)-
AgNP 

(µg/ ml)

Gram Positive Bacteria

Staphylococcus 
intermedius (4)

>6.25 0.53 2.12 - >8.5 4.25- >8.5 >8.5

Staphylococcus 
haemolyticus (2)

>6.25 0.53 1.06 1.06-2.12 >8.5

Gram Negative Bacteria

Escherichia coli (3) >6.25 0.53 1.06-2.12 2.12-4.25 >8.5

Serratia rubidiae (1) >6.25 1.06 2.12 4.25 >8.5

Proteus mirabilis (1) >6.25 1.06 1.06 1.06 >8.5

 v Field evaluation of Acacia nilotica & jhingan 
gum induced silver nano formulations 
against bacterial wilt of tomato: Initial 
field trials of the synthesized Acacia nilotica 
(AN)and jhingan (JN) gum induced silver 
nano formulations were evaluated against 
bacterial wilt of tomato caused by Ralstonia 
solanacearum under sick pot condition. 
Synthesized Acacia nilotica and jhingan 
gum induced silver nano formulations were 
applied as a soil drenching @ 50 ml per plant 

after 30 days of planting. Results indicated 
that AN 3% - 5 mM & AN 3% - 10mM AgNPs 
formulations showed 40% survival after 60 
days of transplanting while the control (water 
and Silver nitrate solution) showed negative 
results in protection of plants against bacterial 
wilts which showed 100% plant mortality. 
Similarly, synthesized jhingan gum induced 
AgNPs formulations showed 100% plant 
mortality after 60 days of transplanting (Fig. 
60 & Table 16).

Table 16: Periodical survival (%) of tomato plants against bacterial wilt

Sl. 
No.

Treatments Periodical survival (%) of tomato plants

30 days 40 days 50 days 60 days

1. AN 3% -5 mM AgNPs 100 80 60 40

2. AN 3%-10 mM AgNPs 100 40 40 40

3. JN 3%-5 mM AgNPs 100 80 20 0

4. JN 3%-10 mM AgNPs 100 40 0 0

5. 5 mM Silver nitrate 100 40 20 20

6. 10 mM Silver nitrate 100 40 0 0

7. Water 100 40 0 0
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Fig. 60 Field evaluation of Acacia nilotica & jhingan gum induced 
silver nano formulations against bacterial wilt of tomato

4.3 Development of coating formulation for 
paper packaging materials

Coating formulations were developed in aqueous 
and solvent systems for paper packaging material. 
The formulations were homogeneous in nature. Films 
were developed on tin panels/glass plates and studied. 
Thermal behaviour of the films of the formulations was 
studied with Differential Scanning Calorimetry (DSC). 
Thermogram of shellac shows two peaks; for lac resin 
(60-70 0C) and for lac wax (75-85 0C). The thermograms 
of the formulations revealed thermal stability of the 
samples up to 1500C, with little softening around 85-
90 0C (Fig. 61), may be because of some wax present in 
the shellac. Films of the formulations were observed 
to be flexible and showed resistance to impact. The 
films did not lose adhesion on tin panels on bending 
the films and on indenting of bar on the films of the 
panel.

Fig. 61: DSC thermograms of the coating formulations, DSC 
thermogram of shellac (inset)

The formulations were applied on the packaging 
papers. The formulations were found to be smooth, 
uniform and glossy (Fig. 62). The formulations showed 
glossiness (59% as compared to standard black 57%) 
(Fig. 63).

Fig. 62: The packaging papers coated with the formulations

Fig. 63: Gloss % of the packaging papers coated with the 
formulations
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Mechanical Properties: The coated papers 
were studied for mechanical properties such as 
tensile strength, elongation % and toughness 
with UTM. Elastic modulus was calculated and 
tearing resistance was also measured (Table 
17). Improvement in mechanical properties was 
observed after coating the papers. Tensile strength 
increased by 76% as compared to that of control 
while elongation % of the packaging papers coated 

Fig. 64: Tensile strength and elongation % of the papers coated 
with the formulations

Fig. 65: Elastic modulus and toughness of the papers coated 
with the formulations

with some of the formulations was found to be 
decreased (Fig. 64). Elastic modulus was calculated 
3 times increase as compared to that of control and 
toughness of the paper decreased on coating with 
some of the formulations (Fig. 65). Tearing resistance 
of the paper increased on coating the papers 
with the formulations and the highest resistance 
was observed (42N) in the paper coated with the 
formulation (ALM) (Fig. 66).

Table 17: Mechanical properties of the packaging papers coated with the different formulations

Samples/ 
Properties

Tensile strength 
(MPa)

Elongation (%) Elastic modulus 
(GPa)

Toughness (MPa) Tearing 
resistance (N)

Control 12.333 5.736 0.964 0.517 36

ALA 10.96 5.437 0.768 0.475 36

ALAT 17.76 2.391 1.646 0.270 41

ALM 21.19 2.63 1.835 0.351 42

ALMT 13.42 5.606 0.969 0.551 38

Fig. 66: Tearing resistance of the papers coated with the 
formulations

Barrier Properties: Barrier properties such as 
oxygen and water vapour permeability tests of paper 
packaging materials coated with the developed 
coating formulations were evaluated from ICAR-
CIPHET Ludhiana. The samples of coated packaging 
papers including control sample were successfully 
evaluated for their oxygen transmission rate (OTR) and 
water vapour transmission rate (WVTR). Thickness of 
the coated packaging papers was 312±7.22µ, while 
film thickness of the formulations was 37±7.22µ (Table 
18). OTR and WVTR of the samples tested were found 
in the range of 59.2–172.96 cm3/m2/day and 1.382 
-3.715 g/m2/day respectively. The highest barrier to 
oxygen transmission (59.25 cm3/m2/day) was found in 
the paper coated with S-20 formulation (Fig. 67).



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

31

Table 18: Barrier properties of the packaging papers coated with the formulations

Samples Thickness of 
packaging paper 

(Micron)

Thickness of the film, 
(Micron)

OTR   
(cm3/m2/day)

WVTR 
(g/m2/day)

Control 275 0 - -

S-20 316 41 59.249 1.382

S-T 319 44 91.604 3.715

SE-11 304 29 76.544 1.54

LWS 320 45 172.961 2.781

LG 310 35 89.513 -

SS 304 29 121.467 -

Morphological study: Surface morphology of the 
coated packaging papers was studied with Scanning 
Electron Microscopy (SEM) analysis. The micrographs 
revealed that pores of the paper were blocked and 
surface of the paper got smoothened after coating the 
papers with the formulations (Fig. 68).

Fig. 67: Oxygen transmission rate of the papers coated with the 
formulations

(a) Control

(b) Paper coated with ALA

Fig. 68: SEM images of the control paper (a) and the paper 
coated with ALA formulation (b)

4.4 Modification of guar and arabic gum for 
potential use as dietary fibre 

Enzymatic treatment of gum arabic was carried out 
using enzyme cellulase and protease under different 
reaction parameters (conc. of substrate, time and pH). 
It was observed that enzymatic hydrolysis through 
protease at pH 7.5, 60 0C temperature and 2 hr reaction 
time was found optimum for total protein removal 
and partial hydrolysis of gum arabic. The isolated 
gum arabic dietary fibre is lighter in colour and more 
fluffy than the native gum (Fig. 69). The yield of the 
isolated fibre was 72-85%. The enzymatic hydrolysis 
of gum arabic using cellulase was undertaken at pH 
5.5, 500C temperature and 3 hrs reaction time and 
the yield was 84-90% but the colour of the isolated 
fibre was creamish yellow and inferior to the protease 
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hydrolysed product. This may be due to total removal 
of tannin attached with the protein part of gum arabic 
which also released in the protease hydrolysis.

Estimation of Total Dietary Fibre (TDF) content of 
isolated fibre sample was carried out using AOAC 
enzymatic-gravimetric method.  The TDF content of 
the protease hydrolysed product was estimated in 
the range of 79% whereas in the cellulase hydrolysed 
product the TDF content was less (72%). The viscosity of 
the dietary fibre from gum arabic was estimated using 
suspended level viscometer. The molecular weight of 
the protease hydrolysed fibre was estimated using 
the intrinsic viscosity of the product and found 9.65 X 
104 whereas the native gum arabic having molecular 
weight in the range of 1.56 X 105. The isolated fibre 
from gum arabic was also characterized through FT-
IR, XRD, TGA and Scanning Electron Microscopy (SEM) 
(Fig. 70), confirms the formation of dietary fibre. 

Fig. 69: Gum arabic and dietary fibre isolated by enzymatic 
hydrolysis

Fig. 70: SEM image of the dietary fibre isolated from gum arabic

Partial hydrolysis of guar gum was carried out using 
enzyme endo-β-mannanase for isolation of dietary 
fibre. The dietary fibre obtained from the enzymatic 

hydrolysis was termed as partially hydrolyzed guar 
gum (PHGG). Prebiotics were defined as nondigestible 
food ingredients that beneficially affect the host by 
selectively stimulating the growth and/or activity 
of one or a limited number of bacteria in the colon, 
thus improving host health. The prebiotic evaluation 
study of PHGG was carried out at ICAR-NINANP, 
Bengaluru. In this study, the Lactobacillus rhamnosus 
and Lactobaccilus casei bacterial culture were grown 
using PHGG as sole carbon source and in the negative 
control with no carbon source and a positive control 
was taken with glucose as carbon source. After the 
stipulated growth period of the bacterial culture the 
optical density (OD) of the culture was recorded at 600 
nm. The results of the preliminary study revealed that 
PHGG at 1% concentration showed more growth than 
the negative control with no carbon source (Table 19). 
In case of Lactobaccilus casei culture showed better 
results than the Lactobacillus rhamnosus culture. The 
study revealed that PHGG has potential to serve as 
prebiotic material.

Table 19: The prebiotic evaluation study of the 
partially hydrolyzed guar gum (PHGG)

Carbon 
Source 

Optical Density (@600 nm) of culture 
medium

Lactobacillus 
rhamnosus Lactobacillus casei 

 Glucose 5.51±0.019   5.36±0.040 

No carbon 
source 

0.117±0.001   0.342±0.008 

PHGG (0.5%) 0.32 ±0.035   0.713±0.008 

PHGG (1%) 0.839 ±0.009   1.604±0.012

4.5 Natural gum based adsorbents for 
removal of heavy metals from water

Synthesis of thiolated gum karaya (TGK):

Thiolated gum karaya (TGK) was synthesized by 
esterification of gum karaya (GK) with Thioglycolic 
acid and then the reaction mixture was poured  in 
methanol. White precipitate of TGK so obtained was 
filtered and washed with methanol and ethanol and 
then dried.

Characterization of TGK:

FT-IR spectrum of pure GK showed broad peak of OH 
group at 3174 cm−1, CH stretch at 2931 cm−1, COO 
asymmetric stretch at 1724 cm−1 and COO symmetric 
stretch at 1419 cm−1. Whereas, FT-IR spectrum of TK 
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showed all the peaks found in GK but an additional 
peak at 2549 cm−1 due to –SH stretch and more 
intensity COO stretch at 1728 cm−1 is suggestive of the 
esterification of thioglycolic acid (Fig. 71).

Fig. 71: FT-IR spectrum of PGK and TGK 

Adsorption studies:

Preliminary  adsorption studies of different modified 
gum based adsorbent for the removal of  Cr was carried 
out at constant concentration of  heavy metals (2 ppm) 
and adsorbent dose (50 mg) per 50 ml of water and the 
samples were collected at an different interval of time 
(10, 30, 60, 90 and 120 minute). The collected water 
sample was analyzed by ICP-OES. The result revealed 
that the thiolated gum Karaya had highest adsorption 
of 93.05% of Cr at 60 min (Fig 72). 

Fig. 72: Chromium metal removal from water

4.6 Synthesis of natural gum based 
nanocomposite hydrogel for wound 
healing and water treatment

Gum ghatti was dispersed in alkaline pH and nitrogen 
gas was flushed to obtain the inert atmosphere. The 
dispersion was heated with continuous stirring to form 
uniform colloidal slurry. The hydrogel was prepared by 
the free radical mediated graft copolymerization of 
acrylic acid derivatives using ceric ammonium nitrate 
(CAN) and Ammonium persulphate as initiator and 
methylene bisacrylamide (MBA) as cross-linker. The 

synthesized hydrogel was used for the preparation 
of the nanocomposite hydrogel. The nanocomposite 
hydrogel (NC hydrogel) was synthesized by 
incorporating silver nanoparticle into hydrogel matrix 
by both ex situ and in situ preparation technique (Fig. 
73). The ex-situ preparation of NC hydrogel was carried 
out by incorporating the synthesized tannin based 
silver nanoparticle into the matrix of hydrogel through 
diffusion and adsorption techniques.

Fig. 73: Gum ghatti based nanocomposite hydrogel 

The in situ preparation of the NC hydrogel was 
undertaken by dispersing the gum ghatti in the 
tannin based silver nano suspension and adjust 
the pH in alkaline range. Then the method of the 
hydrogel preparation was followed as per above said 
protocol by adding the initiator, monomer and cross-
linker consequently. During the cross-linking of the 
hydrogel, the tannin based silver nano suspension 
get encapslated in the hydrogel matrix and thus 
nanocomposite hydrogel was formed. The synthesized 
nanocomposite hydrogel was analyzed through ICP-
OES to calculate the total residual concentration of the 
silver nanoparticle in the hydrogel–nanocomposite 
matrix. 

The synthesized nanocomposite hydrogel was 
characterized by FT-IR spectroscopy and Scanning 
Electron Microscopy (SEM). The FT-IR spectra 
of nanocomposite hydrogel (Fig. 74) showed 
characteristics peaks at 2240 cm−1 (C-N stretching 
of AN), 1673 cm−1 (C=O stretching of amide), 1453 
cm−1(NH in-plane bending of amide-II), 1253 cm−1 
(C-N stretching of amide-III), were observed in the 
FT-IR spectrum of the gum-co-poly(AAmco-AA) 
hydrogel polymer. These peaks confirmed the graft 
copolymerization of natural gum with the copolymer 
mixture with silver nanoparticle.   
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Fig. 74: FT-IR spectra of gum ghatti NC hydrogel

SEM micrograph of the synthesized nanocomposite 
shows the porous structure in the synthesized 
nanocomposite hydrogel in which nanoparticles are 
encapsulated inside the hydrogel matrix (Fig. 75).

Fig 75. SEM micrograph of gum ghatti NC hydrogel

The synthesized silver nanoparticle and tannin 
incorporated nanocomposite hydrogel was subjected 
to release study using biological buffers like 
Phosphate-buffered Saline (PBS).  The release study 
of the silver nanoparticles from the nanocomposite 
matrix were determined using ICP-OES. The results 
revealed that the release of the nanoparticles from the 
nanocomposite hydrogel were time dependant.

The biocompatibility study of the synthesized natural 
gum based nanocomposite hydrogel through 
cytotoxcity against the peripheral blood mononuclear 
cells (PBMC) by MTT assay. PBMC were isolated from 
blood collected from a healthy donor. Nanocomosite 
hydrogels were incubated in sterile medium to leach 

out the extract from hydrogel matrix. The PBMC 
cells cultured in sterile medium were incubated with 
different doses of hydrogel extract. The results showed 
that negligible or no cytotoxic effect was observed on 
PBMC cells for all concentrations of hydrogel extracts. 
As compared to negative control, cell viability of PBMC 
remained at 98 -100%. The microscopic images also 
showed no cytotoxic effect on cells after treatment 
with hydrogels extracts upto 50% concentration (Fig. 
76 a to 76 d).  

Fig. 76: Microscopic observations of PBMC treated with (a) gum 
ghatti hydrogel extract  extracts (b) gum ghatti NC hydrogel 

extract (c) control (d) and DMSO as negative control

4.7 Synthesis of guar gum hydrogel-
nanoparticle hybrid scaffold

Hydrogels were synthesized from guar gum by varying 
cross-linker concentration using ceric ammonium 
nitrate as a free radical initiator. The optimized grade 
has been determined by its higher percentage 
grafting as well as higher cross-linking values. It was 
observed that the grafting percentage increases as the 
concentration of monomer was increasing. 

Characterization of hydrogel was done using Scanning 
Electron Microscopy (SEM), FT-IR, thermo gravimetric 
and elemental analysis. SEM image shows that 
hydrogel have a porous structure due to the formation 
of voids. Thermo gravimetric analysis reveals that the 
decomposition of polysaccharides consists of four 
phases; each phase corresponds to the characteristic 
decomposition pattern of that polysaccharide. These 
include desorption of physically absorbed water, 
removal of structural water (dehydration reactions), 
depolymerisation accompanied by the rupture of 
C–O and C–C bonds in the ring units resulting in the 
evolution of CO, CO2 and H2O and finally the formation 
of polynuclear aromatic and graphitic carbon 
structures.  In FTIR the absorption bands of guar gum 
at 1642 cm−1 (H-O-H bending) and at 1439 cm−1 (C–OH 
bending vibration) disappeared and new bands at 
1627 cm−1 (C=O stretching of –COOH groups), 1559 
cm−1 (asymmetric stretching of –COO– groups) and 
1450 and 1405 cm−1 (symmetric stretching of –COO– 
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groups) appeared in the spectrum of guar hydrogel. 
Equilibrium swelling of hydrogel was determined 
using tea bag method at different temperatures and 
pH. Swelling (%) of hydrogel decreased with increase 
in temperature. Equilibrium swelling (%) of hydrogel 
was maximum 4380 at pH 10.

Silver nanoparticles were synthesized in the solution 
containing polyvinyl pyrrolidone (PVP), silver nitrate 
was reduced by the glucose, and silver particles were 
generated. Sodium hydroxide was used to enhance 
the reaction velocity. When the mole ratio of NaOH 
to AgNO3 was ranged from 1.4 to 1.6, the colloid kept 
stable. The hydrogels were swollen and stirred by a 
magnetic bar in AgNP solution for 4 h. The material 
was washed with water and then air dried for 24 hr and 
vacuum dried.

4.8 Development and evaluation of resin/
gum based sticky insect trap

Several experiments for hydrolysis of shellac were 
carried out to obtain best quality non-drying adhesive 
with decent yield. To achieve quality as well as quantity 
of the adhesive, different parameters like quantity of 
alkali for hydrolysis, amount of acid for neutralization, 
heating time, number of washings, etc. were varied. 
With all parameters optimized the yield of required 
quality hydrolyzed lac (Fig. 77) was recorded as 60- 70%.

In an effort to use plant based essential oils as insect 
attractants, several sets of experiment were carried out 
to extract essential oil from lemon (Citrus limon) leaves, 
cinnamon (Cinnamomum verum) leaves and citriodera 
leaves (Eucalyptus citriodora) using Clevengers 
apparatus. The oil-water colloidal suspension was 
further partitioned with solvent to separate pure 
essential oil which was concentrated and stored for 
further use.

Fig. 77: Texture of the hydrolyzed lac (A) Grainy, less sticky; (B) 
Consistent, sticky and uniform

An olfactometer to be used for the insect attracting 
efficiency of essential oils was procured from New 
Delhi and fabricated. Glass apparatus and the power of 
air pump was set up and optimized for sucking pests 
like aphids and leaf hoppers.
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5. Capacity Building of Farmers and 
Entrepreneurship Development

5.1 Capacity building, skill development, 
extension education and information 
service on natural resins and gums

The Institute has conducted different types of training 
programmes pertaining to scientific lac cultivation, 
processing and utilization under capacity building and 
entrepreneurship development programme (Table 20). 
It is continuously assessing the needs of stakeholders 
and modifying the programmes accordingly. Besides, 

many on-campus programmes, field out-reach 
activities in terms of training, technical guidance, 
lac crop monitoring, etc. were also undertaken. Total 
1,09,329 stakeholders got benefited under various 
capacity building and skill development programmes. 
The script and video shooting of eleven technologies 
have been completed and five documentaries were 
shown to all scientists by the agency who is preparing 
the documentaries. There were some suggestions 
pointed out by the Director and scientists and 
accordingly editing/incorporation work are being 
done.

Table 20: Details of capacity building and entrepreneurship development programme

Sl. No. Name of programme No. of batch/
campus Male Female No. of 

beneficiaries

1. Farmers training programme on 'Scientific lac cultivation, 
processing and utilization' 15 318 128 446

2. Educational programme-Summer/Winter workshop on 
natural resins and gums (10 days) 02 30 25 55

3. Short term training programme (3 days) - Kusmi lac 
cultivation, processing and utilization 01 22 20 42

4.

Model training course on ‘Recent advances in high value 
products and industrial applications of natural polymers’ 
during November 28 to December 05, 2018 at ICAR-IINRG, 
Ranchi

01 19 02 21

5. On-farm training programme on 'Scientific lac cultivation' 14 1262 536 1798

6. On-farm motivational/ supplementary training programme 
on lac cultivation 02 36 227 263

7. On-campus one-day orientation programme on lac 
cultivation 31 776 966 1742

8. Kisan gosthi/Workshop/Educational programme on lac 
cultivation 24 2130 1432 3562

9. Lac crop surveillance conducted (6 districts of Jharkhand) 08 61650 39700 101350

10. Lac based product demonstration training 09 - - -

11. Participation in exhibition/Kisan mela 05 36 14 50

Total 112 66279 43050 109329

Farmers Training programme on 'Scientific lac 
cultivation, processing and utilization'

The one week programme titled 'Scientific lac 
cultivation processing and utilization' comprising 
topics like lac cultivation, processing at farm level and 
its uses. Total 446 farmers from different districts of 
three States viz. Jharkhand, Odisha and Andhra Pradesh 
participated in the programme. The participants were 
sponsored by various organizations and details are 

given in Annexure-I.

Educational programme on production, processing 
and uses of natural resins and gums 

Different educational institutions namely Institute 
of Agriculture Sciences, Banaras Hindu University, 
Varanasi (Uttar Pradesh), Jharkhand Rai University, 
Ranchi and Sai Nath University, Ranchi (Jharkhand) 
have nominated their agricultural graduate and 

Transfer of Technology
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postgraduate students to participate in ten days 
education programme on production, processing 
and uses of natural resin and gums. Total 55 students 
participated in three courses under this educational 
programme schemes. The details are given in 
Annexure-II.

Short term training programme 

Three days refresher course on kusmi lac cultivation, 
processing and utilization for AVMs of JSLPS was 
organized during the period and sponsored by 
Jharkhand State Livelihood Promotion Society (JSPLS), 
Jharkhand. Total 42 stakeholders participated in the 
programme (Annexure-III).

Model training course

ICAR-IINRG has organized model training course 
on ‘Recent advances in high value products and 
industrial applications of natural polymers’ during 
November 28 to December 05, 2018. The programme 
was sponsored by Directorate of Extension, Deptt. of 
Agri. & Cooperation, Ministry of Agriculture, GOI. A 
total of 21 participants from different organizations 
of Jharkhand, Chhattisgarh, Odisha, Delhi and Uttar 
Pradesh attended the course, details of which are 
given in Annexure-IV.

On-farm training programme on scientific lac 
cultivation

ICAR-IINRG has organized twenty six on-farm training 
programme on lac cultivation in collaboration with 
various GOs and NGOs of different states. A total of 
1798 farmers participated from different districts 
of Jharkhand. The participants were nominated by 
Forest Divisions of Jharkhand. The details are given in 
Annexure-V.

On-farm, motivational / supplementary training 
programme on lac cultivation

A total of 263 participants were trained in on-farm 
motivational/supplementary training programme 
on lac cultivation in collaboration with various NGOs 
and GOs of Jharkhand. The participants represented  
Hazaribagh, Jharkhand and Kanker, Chhattisgarh. 
region. The details are given in Annexure-VI.

On-campus one-day orientation programme on 
natural resins and gums

On-campus, one day orientation programme (31 
Nos.) on natural resins and gums were organized in 
collaboration with GOs and NGOs of different states 
and 1742 farmers, school children, college students 
and executives were visited the institute for this 

purpose. These were nominated by various agencies 
which are mentioned in detail as in Annexure-VII.

Product demonstration training

Short term lac based product demonstration training 
organized for participants of different states on de-
waxed de-colorized lac, lac processing, testing and 
analysis of lac, skill development on lac based micro 
and small enterprises etc. The details are given in 
Annexure-VIII. 

Kisan gosthi/Workshop/Educational programme 

The institute has organized/ participated Kisan gosthi/ 
Workshop/ Educational programme on lac cultivation 
in collaboration with various institutions. Total 24 such 
event was conducted and 3562 stakeholders were 
benefited (Annexure-IX).

Diagnostic and crop monitoring visits

Nine crop monitoring visits were conducted across the 
districts of Jharkhand (Annexure-X).

Participation in Exhibition/Kisan Mela

The experts from ICAR-IINRG, Ranchi participated in 
different Exhibition / Kisan Mela organized by different 
other agencies during 2018 and provided technical 
expertise on NRGs to their stakeholders. Altogether 
Institute has participated in eight Exhibition/Kisan 
Mela and around 1,01,350 beneficiaries got benefitted 
and are made aware of the technologies developed at 
ICAR-IINRG. Need based advisory services were also 
provided among the various stakeholder. (Annexure- 
XI).

NRG Information Cell (NIC) and Market Oriented 
Technical Advisory Services (MOTAS)

Based on the information generated under market 
support, a data base has been maintained in the NIC. 

During 2018, information related to the production, 
price/minimum support price (MSP), marketing, 
processing, export and policy issues have been 
disseminated through the direct interactive meetings, 
discussions, writing, telephonic calls and mails to a 
total of 44 stakeholders including 9 entrepreneurs, 6 
processors/manufactures, 6 progressive farmers,  5 
farmers, 4 government officials (Forest Department 
and NABARD), 4 researchers/research scholars, 
traders, exporters, social worker/policy makers, 3 
extension personnels, 2 exporters and one of each 
from handicrafts, journalist, social worker, trader and 
wholesaler from 13 states of the country (Annexure-
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XII). Beneficiaries belonged to 20 districts spread over 
13 States (Fig. 78). Data on NRG production, processing, 
EXIM were also sent to ICAR-IASRI for Agriculture 
Research Data book.

Fig. 78: State wise beneficiaries under NIC and MOTAS

Liasion with lac processing industry

Liasioning with 10 lac processing industries situated 
in Jharkhand, Chhattisgarh, West Bengal, Madhya 
Pradesh and Maharashtra has been strengthened 
through visits and interactions. 

Technical guidance/advisory

Total of 11 technical guidance and advisory were given 
to different institutions/stakeholders (Annexure-XIII).

6. Technology Evaluation, Refinement, 
Dissemination and Demonstration

6.1 Market Information Support (MIS) and 
impact assessment of technological 
interventions for NRGs 

About 647 stakeholders including, 381 farmers, 
54 traders, 97 processors/wholesalers/exporters, 
115 resource persons from various institution/
organizations were interacted through visits and 
telephonic conversations from 52 districts of 19 
States of India and Nepal. Secondary data on NRGs 
about production were collected from various central 
and state government organizations. A decrease in 
the production of NRGs was found during 2017-18 
in comparison to 2016-17. This decline in production 
was observed in guar gum (5.94%), lac (13.06%) and 
pine resin (9%). The production of guar seed is directly 

related to monsoon. In guar seed producing areas, the 
rainfall fluctuated and thus resulted in high volatility 
in production. The physical market of the guar gum 
involves speculators and stockists. The commodity 
is subjected to a long storage period based on 
demand and market price. There are no Government 
rules and regulations governing the production, 
distribution, marketing, exports or imports of the 
commodity and the market forces determine the 
prices. While the demand is almost constant over the 
years, supply varies largely between years. However, 
in the reporting period the production of guar seed 
is affected by price and subsequently the sown area 
under guar crop was declined by 6.1%. Similarly 
lac, pine resin and dhawda gum production also 
affected adversely through biotic as well as abiotic 
factors. Consequently, there was 6.1 per cent fall in 
production of NRGs. 

International market price for guar gum during 
2016-17 and 2017-18 remained below the best 
prices which has affected the domestic prices of this 
commodity. Subsequently, area sown under this crop 
has declined and production of guar seed decreased.   
Consequently, total production of NRGs has decreased 
from 8,43,178 tons in 2015-16 to 5,31,721 tons in 
2017-18 (Table 21). A decline of about 6.09% in the 
production of NRGs was observed over the previous 
year. Total production of lac was observed around 
13.06 per cent lower than the previous year and 13.2 
per cent decrease in lac production was recorded in 
Jharkhand. Production of other resins and gums has 
increased in 2017-18.  Overall, NRGs production level 
during 2017-18 is estimated comparatively lower 
than the previous year. ITC calculations based on UN 
COMTRADE statistics, the world trade aggregation 
of all commodities during 2017 revealed that out of 
228 exporting countries in the world, India ranks 20th 
position in export with a share of 1.7% in the total 
world export value. Similarly, out of 230 importing 
countries of the world, India ranks 11th position in 
import with a share of 2.5% in the total world import 
value. 
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Table 21: Total NRG production during 2012-13 to 2017-18 (in tons)

Name of product 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18
Guar gum* 818975 1129134 1094547 817042 542200 510000
Lac 19577 21008 16978 18746 16352 14217
Pine resin 8361 6875 6699 5726 5773 5254
karaya gum 212 129 83 100 145 150
Dhawda gum 380 448 295 194 240 200
Other gums 552 567 333 389 380 400
Other resins and gums 1083 975 1190 980 1140 1500
Grand Total 849140 1159137 1120125 843178 566230 531721

*Advance estimates of production figure (includes only gums and pine resins)

During 2017, the world trade aggregation of lac, gums, 
resins and other vegetable saps and extracts (HS 
code:13) revealed that out of 153 exporting countries 
in the world, India ranks 2nd  position in export with 
a share of 13.8% in the total world export value of 
HS Code:13. Similarly, out of 206 importing countries 
of the world, India ranks 6th position in import of 
HS Code: 13 with a share of 3.4% in the total world 
import value. The world trade aggregation of lac, 
natural gums, resins, gum-resins, balsams and other 

natural oleo-resins (HS code:1301) revealed that out 
of 117 exporting countries in the world, India ranks 4th  
position in export with a share of 9.0 per cent in the 
total world export value of HS Code:1301. Similarly, 
out of 175 importing countries of the world, India 
ranks 6th position in import of HS Code: 1301 with a 
share of 19.3 per cent in the total world import value. 
International trade including export from the country 
as well as domestic demand for the country is depicted 
in Table 22. 

Table 22: Total NRGs export and import during 2012-13 to 2017-18

Year 
Export Import

Quantity  ( in tons) Value  (in lakhs) Quantity  ( in tons) Value  (in lakhs)

2012-13 340384.75 2176118.62 89746.33 78534.90

2013-14 483060.85 1217055.20 89535.92 96501.64

2014-15 543620.51 963270.94 86189.81 107413.18

2015-16 272462.21 343995.98 96387.62 129169.37

2016-17 329045.55 289060.92 109764.64 137165.89

2017-18 379979.77 406496.80 107399.56 148878.70

Export quantity as well as the value of NRGs from India 
is increased comparatively and import scenario looks 
relatively stable over the period.  During the year 2018, 
the collection rate announced by the government for 
gum karaya was remained 10,800 per quintal. During 
2017-18, price of rosin and turpentine oil ranged from 
Rs. 45-76/kg and Rs. 126/liter respectively (HPSFC Ltd.).

On the basis of survey in the markets and processing 
centers of different lac producing states, the estimated 
national production of sticklac during 2017-18 was 
approximately 14,222 tons (Fig. 79). Jharkhand state 
ranks 1st followed by Chhattisgarh, Madhya Pradesh, 
West Bengal and Maharashtra. These five States 
contribute more than 90% to the lac production in 

India (Fig. 80). 

Fig. 79: Lac production in India during recent years
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Fig. 80: State wise contribution in lac production

During previous year, the market price for lac has been 
improved and it was higher than the MSP declared by 
GOI. The data on prices of rangeeni and kusmi sticklac 
and seedlac have been collected from the lac markets 
on quarterly basis.

Price of rangeeni and kusmi sticklac was shown 
decreasing trend from January 2014 to June 2016. The 
information on the price revealed that price range of 
kusmi and rangeeni sticklac at various levels of markets 
has improved slightly since September 2016 and 
continued till December 2017. Subsequently in 2018, 
due to the intervention by the Government of India, 
the price support mechanism helped the unit price 
of lac to its stabilization and improvement (Table 23 
& Fig. 81). The scheme is designed as a social safety 
net for improvement of livelihood of MFP gatherers 
by providing them fair price for the MFPs they collect. 
The MSP scheme seeks to establish a framework to 
ensure fair returns for the produce collected by tribal, 
assurance of buying at a particular price, primary 
processing, storage, transportation etc. while ensuring 
sustainability of the resource base. Lac processing in 
India during previous six years is shown in Fig. 82. 

Fig. 81: Movement in prices of scrapedlac and seedlac

Fig. 82: Lac processing in India during previous seven years

Price of ambrettolide ranged from Rs. 20,000/kg in 
July 2013 to Rs. 7898/kg in Dec, 2015. In December 
2017, the average export price of ambrettolide was 
observed at low level of Rs. 5600/kg. The demand for 
ambrettolide has increased and an increase in the 
price was also observed at Rs. 6900/kg in December 
2018. Export price of aleuritic acid ranged from 
Rs. 9000/kg in December 2012 to Rs. 2738/kg in 
December, 2015. In the subsequent quarters of 2016, 
price has continuously declined and reached at very 
low level of Rs. 1600/kg. However, it is improved over 
the period of two years and reached at Rs. 3800/kg 
by December, 2018.  U S A, Norway, Russia, China and 
Germany remained major export destination for guar 
gum during 2017-18 (Fig. 83).

Fig. 83: Composition and trends in overseas demand of lac & its 
value added products
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Table 23: Procurement of lac at Minimum Support Price (MSP) 

Year Crop type State Name/units Chhattisgarh Jharkhand Gujarat Total

2014-15 Lac rangeeni Quantity MT 0.00 0.00 0.00 0.00

Value (in Lakhs) 0.00 0.00 0.00 0.00

Lac kusmi Quantity MT 0.00 0.00 19.51 19.51

Value (in Lakhs) 0.00 0.00 6.24 6.24

2015-16 Lac rangeeni Quantity MT 0.00 0.00 0.00 0.00

Value (in Lakhs) 0.00 0.00 0.00 0.00

Lac kusmi Quantity MT 0.00 0.00 0.00 0.00

Value (in Lakhs) 0.00 0.00 0.00 0.00

2016-17 Lac rangeeni Quantity MT 101.17 0.00 0.00 101.17

Value (in Lakhs) 250.92 0.00 0.00 250.92

Lac kusmi Quantity MT 350.63 3.91 2.66 357.20

Value (in Lakhs) 1208.14 5.87 0.46 1214.47

2017-18 Lac rangeeni Quantity MT 16.09 0.00 0.65 16.74

Value (in Lakhs) 17.71 0.00 1.02 18.73

Lac kusmi Quantity MT 2.03 0.00 0.00 2.03

Value (in Lakhs) 3.05 0.00 0.00 3.05

Total
Quantity mt 469.92 3.91 22.82 496.65

Value (in lakhs) 1479.82 5.87 7.72 1493.41

IINRG during four month training programme in 
1999-2000 and initiated lac cultivation on 3500 palas 
trees with 35 farmers of three blocks (Jamtara, Nala 
& Kundahit) of Jamtara district with assistance of 
the Government of Jharkhand under the scheme of 
Agricultural Technology Management Agency (ATMA) 
for lac promotion. As it was new intervention in the 
area and crop was harvested with a yield of 45 qt. 
rangeeni broodlac.

Innovative approach and its need in tribal areas: 
After completion of that work, he started kusmi 
cultivation by getting 250 ber and 25 kusum trees on 
lease from rural areas located nearby Ranchi town. 
His efforts were well appreciated by the executive 
team. Consequently, he got the opportunity to visit 
Chhattisgarh to join the Forest Department under lac 
promotion scheme in Kanker in 2005. He engaged in 
field demonstration with the regular technical support 
of ICAR-IINRG, Ranchi. About 57 tribal households of 
two villages having 2700 kusum trees were targeted 
for lac cultivation. About 35 families earned more than 
one lakh as net income from lac cultivation. Due to this 

6.2 Success Story

Lakh se lakhpati: Scientific lac cultivation on kusum 
and semialata

Name: Shri Shakti Dhar Koiri, Ranchi (Jharkhand)
Contact Number: 9102962005; 9993225887

Introduction: Shri Shakti Dhar Koiri, S/o Shri Harnath 
Koiri was a poor young farmer of village Hensla in 
(Karmadih) Jhalda block of Purulia district in West 
Bengal. He came in contact with the experts of ICAR-
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intervention, tribal families were inspired for scientific 
lac cultivation in these remote and disturbed areas as 
this work got wide publicity among the villagers as 
well as local government bodies and line departments. 

Differences due to intervention: Subsequently, 
Forest Department decided to extend this work across 
297 villages with an inventory of 3.59 lakh lac host trees 
including 1.19 lakh kusum trees, 1.42 lakh palas trees 
and 0.98 lakh ber trees. This project continued till 2012 
benefiting more than 5000 farm families. During this 
excellent work in the field of lac cultivation, he conferred 
upon The Excellent Lac Production Entrepreneurship 
Award 2007 at ICAR-IINRG during Kisan Mela-2008. The 
expenditure increased comparatively to traditional 
method, but a significant change in productivity of lac 
was observed. 

Before intervention: Generally lac growers in tribal 
areas follow traditional method of lac cultivation. They 
just inoculate the unpruned trees without bundling of 
lac. Even they do not remove the phunki after 21 days 
of inoculation. Due to lack of technical knowhow, they 
are not even acquainted with the pest management 
practices in lac farming, causing the high mortality and 
low productivity of the crop. Even sometimes whole 
area is infested by pests and no broodlac available for 
next crop.

Intervention through innovative efforts: Further, he 
returned back in 2013 and continued his business with 
42 kusum trees and pruned more than 4000 ber trees 
taken on lease from Ranchi district. He got the support 
from Kanker area in the form of quality broodlac (8 qt.) 
and got about 22 qt. broodlac (which was spread over 
4000 ber trees in July 2013) and 6 qt of scraped lac. 
He sold 20 qt. of phunki and scrapedlac in the market 
worth Rs. 12 lakh.  

In 2014, he harvested 350 qt. broodlac from ber and 
supplied in Kanker (250 qt.) and Balaghat (100 qt.) and 
earned Rs. 21 lakh. Thus, he could purchase a piece 
of cultivable land, bike and constructed a house to 
expand his business with more lac cultivators in tribal 
areas including Namkum (5 villages) and Khunti (7 
villages). Meanwhile, the farming community learned 
and got the skills for scientific lac cultivation and he 
faced difficulty to get the leased in lac host trees. 
Hence, he decided to switch over in newer areas and 
inoculated 85 trees of kusum in Silli block in 2015. This 
cycle was moving in the mode of win-win situation for 
tribal community. Utilization of lac host trees increased 
by 100%, availability and accessibility of the broodlac 
to the farmers ensured and income of the stakeholders 
increased in big way. National level network of the lac 
growers get benefited through his efforts, tabulated 
below:

Name of State Districts Blocks Villages Households
Jharkhand 8 25 75 450

Chhattisgarh 22 25 300 900

Madhya Pradesh 3 4 35 300

Maharashtra 4 8 65 650

Andhra Pradesh 1 1 4 52

Telangana 1 1 1 3

Odisha 23 50 400 1100

West Bengal 1 2 6 12

Total 63 116 886 3467
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Economic impact: This was the major breakthrough 
for the 3467 tribal households spread over 886 villages 
of 116 blocks of 63 districts of 8 States. With this  
linkages and coverage he is able to manage the 
production of 5000-6000 qt of lac across the country. 
This network is efficiently working with proper 
guidance and team work for the welfare of more than 
3000 tribal families in India. Out of these beneficiaries, 
more than 100 farmers are earning in lakhs.

He developed the infrastructure for semialata 
plantation in 80 acre land for intensive lac cultivation. 
He established six bore-wells including three with drip 
irrigation facility for the plantation as well as vegetable 
production. He also planted 1000 kusum trees 
under the supervision of experts from ICAR-IINRG. 
Consequently, the lac production by the network of 
farmer reached the peak of 5000 qt. and his turnover 
increased to 10 lakh / annum. Meanwhile, he got 
popularity in the farming community as well as the 
government organizations. He was awarded Utkrist 
Lakh Krishak Puraskar 2017 during Kisan Mela at ICAR-
RCER, Plandu, Ranchi. He was also conferred upon 
various honours and awards at different platforms.  He 
is a proactive progressive farmer-cum entrepreneur as 
he keeps himself updated with the new technological 
interventions developed through refresher course 
conducted by the ICAR-IINRG, Ranchi. He has adopted 
broodlac dipping practices and 60 mesh nylon net 
for efficient pest management in lac cultivation.  In 
2018, he harvested 4000 qt. of broodlac as well as 
scrapedlac with a network of 4000 households owning 

lac host trees including 85,000 kusum trees, 75,000 ber 
trees and 1.5 lakh semialata plants. He also produces 
semialata seeds from his farm and sold 2.5 qt. of seed 
worth Rs. 5.0 lakh. 

Social impact: Seeing the profit earned by Shri 
Shakti Dhar Koiri, more than 10000, farm families 
got motivated to start lac cultivation. Shri Koiri 
has developed his own farm with six bore-wells, 
drip irrigation facilities for 80 acre land and papaya 
orchard.  He has purchased two motor bikes, a car 
and is confident as well as capable enough to plan for 
construction of a well-furnished Pucca house for his 
family. Availability and accessibility of broodlac which 
was a major issue earlier is now available in plenty 
to the partner farmers in the network. His innovative 
ideas to adopt the broodlac dipping method as well 
plantation of semialata with drip irrigation have 
helped in sustainable production of lac. 

More than 1000 farmers from various parts of the 
country like Madhya Pradesh, Odisha, Andhra Pradesh 
come to visit his farm annually to seek his advice. 
Adoption of the scientific lac cultivation by Shri Shakti 
Dhar Koiri has improved the standard of living of the 
farmers in his locality by creating employment and 
livelihood opportunities. His family is well settled 
in Ranchi and kids studying in reputed school. His 
achievements have brought in a lot of interest towards 
lac cultivation in the area of his network and an 
inspirational source for other lac growers to become 
an entrepreneur. Comparative chart for yield gap 
analysis is as under:

Crop
Yield (kg) Cost (Rs.)

Before (2017) Current (2018) Before (2018) Current (2018)

Lac 10-12 kg/tree 15-16 kg/tree 300-325/tree 200-240/tree

Semialata seed 110-120 kg/acre 230-240 kg/acre 225-250/kg 170-200/kg

Village level production of lac and semialata seed

Lac 15-20 kg/tree

Semialata seed 230-240 k /acre
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1.1 Lead Centre: ICAR-IINRG, Ranchi

Development and antibacterial activity of 
Buchanania lanzan (Piyar) gum induced silver 
nanoparticles   

Piyar gum induced AgNPs were characterized by 
Atomic Force Microscopy (AFM) which provided 
the computer-generated 3-D image of the AgNPs, 
confirming their synthesis (Fig. 84 a & b).  

(a)

(b)

Fig. 84: AFM image of the synthesized Piyar gum induced AgNPs

TEM images of the synthesized piyar gum induced 
AgNPs with 1.0 % gum concentration showed particles 
size ranging from 8.45 nm to 15.96 nm at 1,00,000 
magnification, whereas 15.0 nm to 18.54 nm at  80,000 
magnification (Fig. 85 a & b). 

(a)

(b)

Fig. 85: TEM image of the synthesized piyar gum induced 
AgNPs

Evaluation of bactericidal activity of the synthesized 
piyar gum induced AgNPs against 17 strains of 14 
different Gram negative and Gram positive bacteria 
using Agar Well Diffusion Method revealed that piyar 
gum induced AgNPs with 1.0 % gum concentration 
have lowest minimum inhibitory concentration (MIC) 
in comparison to even control i.e. AgNO3 (Table 24).

Since encouraging bactericidal results have been 
obtained at the laboratory scale and about 49 % of 
the total geographical area of Jharkhand’s soil being 
highly acidic in nature (pH <4.5 to 5.5), bacterial wilt is 
the major disease being faced by the cultivators while 
growing Solanaceous crops like tomato, brinjal etc.

1. Network Project on Harvesting, Processing and Value 
Addition of Natural  Resins & Gums
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Table 24: Determination of minimum inhibitory concentration (MIC) of piyar gum induced AgNPs using 
agar well diffusion method against different bacterial strains

Bacteria / Number of isolates
Minimum inhibitory concentration (MIC)

0.5 mM
AgNO3 solution

Piyar gum
5% solution Piyar gum-AgNPs

G
ra

m
 n

eg
at

iv
e

Escherichia coli (3) 0.53 µg/ml ≥2.5mg/ml 0.52 µg/ml to 4.25 µg/ml

Erwinia mallatovora(1) 0.53 µg/ml ≥2.5 mg/ml 4.25 µg/ml

Proteus mirabilis (1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Serratia rubidiae(1) 0.53 µg/ml ≥2.5 mg/ml 2.12 µg/ml

Avibacterium sp. (1) 0.53 µg/ml ≥2.5 mg/ml 0.53 µg/ml

Enterobacter agglomerans(1) 0.53 µg/ml ≥2.5 mg/ml 4.25 µg/ml

G
ra

m
  p

os
iti

ve

Enterococcus faecalis(1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Paenibacillus macerans(1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Staphylococcus epidermidis (2) 0.53 µg/ml to 4.25 µg/ml ≥2.5 mg/ml to 1.25 
mg/ml 1.06 µg/ml to 4.25 µg/ml

Staphylococcus haemolyticus(1) 0.53 µg/ml ≥2.5 mg/ml 2.13 µg/ml

Staphylococcus intermedius(1) ≥8.5 µg/ml ≥2.5 mg/ml ≥8.5 µg/ml

Staphylococcus chromogenes(1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Staphylococcus capitiss sp. capitis(1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Staphylococcus capitiss sp. urealyticus(1) 0.53 µg/ml ≥2.5 mg/ml 1.06 µg/ml

Initial field trials of the synthesized piyar gum-
based silver nano formulations were evaluated 
against bacterial wilt of tomato caused by Ralstonia 
solanacearum under sick pot condition. Synthesized 
piyar gum induced silver nano formulations were 
applied as a soil drenching @50 ml per plant after 

30 days of planting.  Results so obtained indicated 
that out of  seven piyar gum induced silver nano 
formulations tried,  only one formulation showed 40% 
survival of the plants after 60 days of transplanting 
as compared to controls (in case of water, 0% & silver 
nitrate solution, 20%) (Table 25).

Table 25: Field evaluation trials of piyar gum induced AgNPs against bacterial wilt of tomato

Treatments 
Periodical survival (%) of tomato plant after different intervals of planting

30 days *DAP 40 days DAP 50 days DAP 60 days DAP

Piyar 1% -10mM AgNps 100 80 60 40

Piyar 1%-5mM AgNPs 100 60 40 40

10 mM Silver Nitrate 100 60 20 20

5mM Silver Nitrate 100 40 0 0

Water (Control) 60 40 0 0

*DAP-Days After Planting

Field guide for identification of major resin and 
gum producing plants

Different field visits were conducted for collecting 
photographs and information regarding resin 
and gum producing trees covering Nilgiri and 
Parambikumam forest of Kerala and Tamil Nadu, parts 
of Jharkhand, Maharashtra and other areas. A survey 
was carried out at Thrissur, Vazhachal, Malakapara, 

Pollachi, pallakad and Parambikulam region of Kerala 
and western forests of Tamil Nadu, where photographs 
of black dammar (Canarium strictum), white dammar 
(Vateria indica), rubber (Havea brasiliensis), matti 
(Ailanthus tryphysa) and others were taken and a 
new resin producing tree was discovered which was 
identified as Kingiodendron pinnatum (DC.) Harms, 
which is declared as endangered as per IUCN red list 
of threatened species. Also during other field visits 
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covering Ranchi, Taimara, Bundu, Dalma, Giridih, Betla 
regions in Jharkhand; Amaravati, Nagpur regions 
in Maharashtra photographs of different gum resin 
plants were taken. 

Two different subspecies of Acacia nilotica viz. (i) 
A. nilotica subsp. indica and (ii) A. nilotica subsp. 
adstringens were identified based on their pod 
shapes and canopy structures. Photos of flowers of A. 
nilotica subsp. Indica were also taken. A visit was also 
made to library of Botanical Survey of India, Howrah, 
Kolkata for detailed study of literature on gum and 
resin producing plant species. Based on the literature 
studied regarding gum and resin species in India 
and different photographs taken during survey the 
compiled information is published in the form of book 
titled ‘Major gum and resin plants of India: A field guide’ 
which was released during 10th Annual Workshop of 
the Network Project on HPVA of NRGs at ICAR RC NEH, 
Barapani, on November 30, 2018.

Different plant parts of the kikar tree (Acacia tortolis)

Different plant parts of the salai tree (Boswellia serrata)

Different plant parts of the peach plant (Prunus persica)

Publication of book 

A book on ‘Major gum, resin plants of India: A field 
guide’ is published. This book is a field guide for 
identification of different gum, resin plants of India 
with original photographs of different plant parts 
like leaves, flowers, fruits, seeds, bark and whole tree 
appearance, etc. 

The book gives important information to readers regarding 
various vernacular names, common and botanical name 
of the plants as well as information on potential of their 
gum / resin products for various applications, compiled 
from available scattered references. 

The book will help traders, exporters, stakeholders, 
forest officials, nature activist and researchers working 
in this area for study and conservation of these plants 
as also for getting genuine samples of the gum/ resins 
for medicinal, food purpose and other targeted uses.

Comparative evaluation of properties of bahera 
(Terminalia bellerica) gum exudates collected from 
different agro-climatic zones

The gum was cleaned by removing dirt and other 
extraneous materials and dried in a hot air oven at 50 
0C until it became sufficiently brittle. The dried gum 
was manually sorted into light coloured and dark 
coloured grades. The light coloured grade was selected 
for further processing by milling in a domestic blender 
into fine powder. The powdered material was soaked 
in water for 5–6 hr, boiled for 30 min, and kept for for 1 
hr to release the mucilage into the water. The solution 
was then filtered through muslin cloth to remove the 
marc. Two solvents viz. acetone and ethanol were used 
separately for purification. Three volumes of solvents 
were added to the filtrate to p recipitate the mucilage. 
The separated mucilage was dried in an oven at a 
temperature less than 50˚C.The dried powder was 
passed through a No. 80 sieve and stored in desiccator 
until required. The isolated mucilage from the plant 
was subjected to some preliminary confirmative 
testing. Yield of purified gum obtained using ethanol 
and acetone was 25.06% and 41.7%, respectively.

Grades of bahera gum



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

47

Determination of physico-chemical properties of 
purified and impure samples: Ash content (%), CHNS 
(%), Bulk density (g/cc) and tap density (g/cc) was 
higher in impure sample compared to pure one. 

SEM: Scanning electron micrographs of raw and 
purified bahera gums was measured at x1.0k 
magnification and 50 µm scale. The raw or impure 
bahera gum had plane, non-porous and smooth 
surface. It’s shape indicated that it was amorphous. 

The pure gum sample had rough, porous and fibrillar 
structure. 

FT-IR: The spectrum was recorded by studying the 
% transmittance with respect to wave number (cm-1). 
Both the gums showed peaks between 750 and 1300 
cm-1.

XRD: No sharp peak was observed in both raw and 
purified gums. Although crystallinity increased with 
purification.

Heavy metals (mg/kg) analysis is as tabulated below:

Details Iron Calcium Sodium Potassium Zinc Magnesium Copper

Raw bahera gum 10.23 389.31 2.21 6.52 1.01 55.32 2.84

Purified bahera gum 4.67 147.40 1.32 3.21 0.15 30.43 0.67

Network Co-operating Centres
1.2 Project on gum arabic at ICAR-CAZRI, 

Jodhpur

Study on factors affecting gum yield in Acacia 
senegal and Acacia tortilis

Study of gum exudation in relation to different girth 
classes in A. senegal was continued at Kailana area 
and the new experiment started at ICAR-CAZRI 
research farm. Girth and gum yield were recorded 
after treatment of CAZRI gum inducer. Gum yield 
was monitored at regular intervals. Eight groups on 
the basis of girth at breast height (GBH) were formed 
and girth class ranged from 11-20 cm GBH to greater 
than 80 cm GBH with an interval of 10 cm GBH. The 
standardized dose of CAZRI gum inducer was given to 
all the trees in each group. After treatment, maximum 
average gum yield (290.2g) were obtained from GBH 
group (51-60 cm) followed by GBH group of 61-70 cm, 
(average gum yield 15.1g). From the study, it appeared 
that in general, gum yields increase gradually from 
lower GBH to higher GBH. The overall average gum 
yield of A. senegal on both landforms was 111.38 g/
tree and in a rocky area and sandy area, it was 110.92 
g/tree and 111.85 g/tree, respectively. 

A study was also conducted to understand gum 
exudation in relation to different girth classes in A. 
tortilis at ICAR- CAZRI, Research farm, Jodhpur and 
Kailana AF area. Gum yield was recorded from trees 
of different girth classes (Six classes starting from 21-
30 to >80 in 10 cm intervals) at regular intervals after 
treatment of CAZRI gum inducer. Maximum average 
gum yield (127.5g) was obtained from GBH group (51-

60 cm) followed by GBH group of 61-70 cm, (average 
gum yield 120.0 g). The study showed that A. tortilis 
have an average gum production of 87.48 g/ tree. 
These studies definitely will help to identify candidate 
A. senegal and A. tortilis for high gum production.

Standardization of gum inducer technique for 
Commiphora wightii: Even aged 112 plants with 
similar structural traits were treated with guggul gum 
inducer (GGI), CAZRI gum inducer (CGI) and Kajari gum 
inducer (KGI) control group was also kept. Average 
plant height in each group was 183.9 cm. The average 
canopy was 185.6 cm with 26.1cm average girth. The 
maximum average oleo-resin yield of guggul was 49.53 
g/plant when plants are treated with CGI. In the case of 
GGI, i.e.11.67g/plant were recorded. A new inducer i.e. 
KGI treated plant yields are 26.77g/ plant were found. 
Results clearly indicated that CGI and KGI inducer 
were seen maximum yields for guggul production. The 
overall study indicated that CGI and KGI inducer were 
more effective in any tree structural traits of C. wightii. 
Therefore, it may recommend further study in relation 
to a cost-effective and feasible point of view.

Household purification of gum arabic : The 
experiment was designed for the household 
purification of gum arabic. The gum arabic solution 
was prepared in different concentration were filtered 
and dried in shade. High recovery of gum arabic was 
seen in 1:4 ratio of gum arabic and solvent, with less 
dissolving time and higher drying period with 98% 
recovered gum. The loss of gum arabic was higher in 
1:1 ratio of gum and solvent. The loss was due to the 
high concentration of gum in the solvent and was not 
filterable up to an extent. Even the dissolving period 
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inducer, resulting in the production of approximately 
8.67 t of gum arabic. In more than 45 villages, farmers 
of Chauhatan and Baytu tehsils of Barmer district; 
Shergarh and Phalodi tehsils of Jodhpur district; and 
some villages of Nagaur, Jhunjanu, and Pali districts 
have adopted the gum inducing technology in large 
scale. This year the average rate of gum arabic was Rs. 
800/- per kg in the local market. Thus, farmers of said 
villages earned revenue of Rs. 54 lakhs (Table 26). In 
this way, in each village an additional Rs. 1.2 lakhs came 
through gum arabic production. Besides A. senegal, 
other gum-yielding trees like A. tortilis, A. nilotica, A. 
leucophloea, Prosopis cineraria, P. juliflora, Anogeissus 
rotundifolia, Prosopis alba, etc. are also being treated 
in villages by using this technique effectively for gum 
production.

was less in the 1:4 ratios, the drying period has found 
to be longer due to high moisture content. The rate 
of solidification was inversely proportional to the 
concentration. The complete boiling of the solvent 
leads high-energy uses. 

The rural population can easily adapt the refining 
method in their own houses for value addition and 
also for domestic purpose. The experiments suggest 
that the ratio of 1:2 gum and distilled water can yield 
94% pure gum and effective removal of the impurities. 
The higher concentrations of gum will not be easy to 
practice and will have a loss.

Extension of gum inducing technique in arid 
regions of Rajasthan: During the period (2017-18), 
19300 trees of A. senegal were treated by CAZRI gum 

Table 26: Gum arabic production and economic returns in 45 target villages of Barmer, Jodhpur and 
Nagaur district of arid western Rajasthan

Particular
Year

Total
2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18

Number of A. 
senegal tress 
treated (in 
thousand)

12.1 20.95 22.61 27.75 30.00 34.17 20.70 19.50 20.18 19.30 227.01

Productution 
of gum arabic 
by farmers (t)

5.45 10.48 6.67 11.00 12.00 13.67 8.28 7.80 8.72 8.67 93.74

Total income 
earned by 
farmers (Rs. 
Lakhs)

27.23 52.38 30.33 77.00 84.00 95.69 57.96 62.40 69.76 69.36 626.31

Revenue 
generated 
by CAZRI (Rs. 
Lakhs)

1.21 2.10 2.25 2.75 3.00 3.42 2.07 1.95 2.02 1.93 22.70

 v On 8th June 2017, one-day 'Feedback cum 
scientist- farmer interactive meeting' organized 
at village Phalsund village, Jaisalmer under 
Feedback cum interaction. During the 
programme, farmers shared information about 
gum exudation technology.

 v Conducted of-campus cum hands-on training 
on CAZRI gum exudation technology at ICAR, 
RRS Jaisalmer on 17th March 2018.

1.3 Project Centre at ICAR-CAFRI, Jhansi 

Growth and productivity of agro-forestry models 

From the analysis of data obtained by monitoring, 
the survival and plant growth in agro-forestry models 

raised an ICAR-CAFRI farm, the following conclusions 
were drawn: 

In Agri-Horti-silviculture model (field No. 25), maximum 
GBH (cm), plant height (cm) and survival (%) were 
recorded in A. senegal and maximum canopy diameter 
(m2) in A. marmelos. In this model, fruit yields were 
recorded from 14 plants of C. lemon, 17 A. marmelos 
and 19 C. carandas (Fig. 86). A total of 115 kg lemon, 21 
kg karonda and 118 kg bael fruits were harvested. The 
average weight of bael var. CISH B1 was 0.784 kg and 
var. CISH B2 was 1.575 kg.

In the horti-silviculture model I (field No. 20), Terminalia 
arjuna showed maximum survival (100%), followed by 
A. senegal and A. nilotica. Growth parameters i.e. GBH 
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and height were recorded maximum in A. senegal. In 
horti-silviculture model II (field number 20), T. arjuna 
showed maximum survival (100%) while higher GBH 
and plant height was recorded in A. nilotica. In general, 
the survival and growth of A. nilotica were better than 
A. senegal in this model. Survival of A. senegal in block 
plantation on rocky site was 100% and plants attained 
a mean height of 464.3 cm with girth at breast height 
(GBH) of 21.9 cm.

Fig. 86: Acacia senegal based agri-horti-silvi model at research 
farm of CAFRI (A. Intercrop-moong, B. Aegle marmelos, C. Citrus 

limon, and D. Carissa carandas).

In agri-silvi model (Field No. 40 & 41), maximum survival 
was recorded by A. nilotica at 5 m × 5 m spacing while 
least in A. senegal at 10 m × 10 m spacing. After five 
years of plantation, higher GBH and plant height were 
recorded in A. nilotica than A. senegal in all spacing. 
During the summer season (2017), natural oozing of 
gum in different fields of A. senegal was observed. 
Natural oozing of gum ranged from 26.44 – 51.09 g/
tree in field number 25 (average yield: 38.77 g), 11.16 
– 16.07 g/tree in field number 40 & 41 (average yield: 
14.08 g) and 3.81 – 220.38 g/ tree (average yield: 29.99 
g) in gum garden. Similarly, natural oozing of gum 
in different fields of A. nilotica was also observed. It 
ranged from 8.20 – 133.27 g/tree in field number 20 
(average yield: 58.76 g) and 2.36 – 17.09 g/tree in field 
number 40 & 41 (average yield: 12.22 g).

Agroforestry models on farmers’ fields: After eight 
years of planting, A. senegal recorded relatively more 
survival (57%) than A. nilotica (50%) in Garhkundar 
watershed. At the farm of Shri Thakur Das, a heavy 
casualty in guava plants has been observed leaving 
only 10.5% survival. Similarly, at the farm of Shri 

Himmat, mortality in kumat and karonda plants 
noticed. At village Ambabai, mortality in A. senegal 
was recorded. This year 37% survival of A. senegal with 
an average plant height of 267.1 cm and an average 
collar diameter of 7.5 cm has been observed. Natural 
oozing of gum from A. senegal was observed during 
2017 at the farm of Shri Himmat.

Demonstration and development of gum yielding 
tree-based agro-forestry models at farmers’ fields: 
To motivate farmers and disseminate technology 
related to the development of gum-yielding tree-
based agroforestry models on farmers fields, regular 
field visits were conducted in villages to prepare a 
socio economic profile of villagers and assess their 
preferences for species, type & pattern of planting, 
etc. All these data will be used to draw inferences 
and identify drivers for scaling up the adoption of 
agroforestry among farmers, especially smallholders in 
Bundelkhand region of Central India.  For development 
and demonstration of agroforestry models on farmers 
fields, a total of 2200 seedlings of A. senegal, 150 C. 
lemon, 100 P. guajava, and 22 Punica granatum were 
distributed and planted on the fields of 14 farmers of 
village Parasai during the rainy season of 2017. Most of 
the farmers have planted A. senegal on field bunds and 
horticulture component as row plantation in the fields. 
After six months of planting, the survival of A. senegal 
ranged from 82-93%, and horticulture species 60-88%. 

Indigenous tapping techniques for gums: In 
Shivpuri and Sheopur districts, tribals generally peel 
off the bark (2-3 inches) of Boswellia serrata and make 
a ring along with the tree girth and collect gum after 
4-5 days. For peeling off the stem bark, they use a 
special tool called 'Saluli' and for collection of the 
salai gum, they use a special tool called 'Gaantri'. On 
average, they collect 200-400 g salai gum from a single 
tree. Normally, they start peeling off tree bark at men’s 
height and slowly move upwards as the season of 
gum exudation progresses from September to April. 
They peeled off tree bark 20-25 times in a season. 
The tribals do not give any cut or injury to Anogeissus 
latifolia for inducing gummosis. They collect gum tears 
naturally exuded from the trees. Normally, dhawra 
gum is collected during the summer season. Similarly, 
naturally exudes of Acacia catechu gum is collected 
from the trees during the summer season. For tapping 
gum-butea, the tribals make cuts or incisions on the 
stem bark of Butea monosperma with the help of “Bill 
hook” and collect gum after 3-4 days of knotching. The 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

50

method of tapping gum from B. monosperma is same 
in all surveyed areas of Shivpuri, Sheopur, and Datia.

Standardization of gum tapping techniques

Effect of density of incisions/cuts on the yield of gum 
of Butea monosperma: During the month of January 
2017 and 2018, trials were conducted on naturally 
occurring B. monosperma trees, for assessing the effect 
of density i.e. a number of incisions/cuts on the yield 
of gum of Butea monosperma. The depth and length of 
the cuts were restricted to 1 cm. Before making cuts on 
the stem, dead bark of the stem was removed. During 
2017, trial consisted of four treatments viz. T1 (15 cuts/
feet2), T2 (25 cuts/feet2), T3 (35 cuts/feet2) and T4 (45 
cuts/feet2) while during 2018, one more treatment i.e. 
T5 (60 cuts/feet2) was included in the study. Trial was 
replicated on nine different trees. The exuded gum 
was collected and the yield was evaluated. During 
2017, maximum gum-butea was collected from the 
treatment where 45 cuts/ feet2 were made and during 
2018, it was recorded maximum in T5 (60 cuts/feet2). 
Thus, results suggested that the yield of gum-butea 
increased with the increase in the number of cuts/feet2. 
Further results showed comparatively lesser gum yield 
during 2018. This could be due to less rainfall received 
during 2018. 

Effect of ethephon on gum yield from Anogeissus 
pendula: To determine the effect of the application 
of ethephon (gum inducer) on gum yield, a trial 
was conducted in a well established 26 years old 
plantation of A. pendula at the research farm of CAFRI. 
The study consisted of seven accessions of tissue 
culture raised progenies of A. pendula (AP-20, J-62, 
J-124, J-185, J-205, J-241, and NRC-5) and four different 
concentrations of ethephon (10, 20, 30 and 40%). Out 
of seven progenies, four progenies (J-124, J-185, J-205, 
and AP-20) responded towards ethephon applications. 
The result showed that the maximum amount of gum 
yield was recorded in J-205 accession, which was 
significantly higher than other accessions. On the other 
hand, among different concentrations, maximum 
gum yield was recorded in 30% concentration, which 
was at par with 40 and 20% concentrations. The gum 
yield in J-205 and J-124 accessions increased with the 
increases in ethephon concentrations. While in J-185 
and AP-20, maximum gum yield was recorded at 20% 
concentration, which reduced with the increase in the 
concentration of ethephon.

1.4 Project on guar gum at VNMKV, Parbhani

Utilization of guar gum in vegetable butter and its 
assessment of quality

Soybean butter was prepared from soybean flour 
according to the procedure developed by Hayat et 
al (2016) with little modifications. The soybean flour 
was blended in a food processor with sugar, honey, 
salt, cardamom, hydrogenated vegetable oil, and guar 
gum and was mixed for 7 min. The proper composition 
of the formulation for 100 g formula was 65 g soy 
flour, 28 g hydrogenated vegetable oil, 5 g granulated 
cane sugar, 0.2 g guar gum, 1.5 g salt, and 0.3 g 
cardamom (Table 27). Soybean butter was poured into 
sterilized glass jars (three replicates for each run), then 
autoclaved at 121oC /20 min, left to cool and stored at 
25oC until analysis.

Table 27: Formulation of soy butter

Ingredients Weight(g)

Soy flour 65

Hydrogenated vegetable oil 28

Salt 1.5

Sugar 5.0

Guar gum 0.2

Cardamom 0.3

T0 (Control) = 0.0 % guar gum, T1= 0.1 % guar gum, T2= 0.2% guar gum, 

T3= 0.3% guar gum

Chemical analysis, sensory evaluation, peroxide value 
determination, microbiology evaluation and cost of 
production were carried out for soy butter samples 
prepared.

Effect of incorporation of guar gum on quality of 
soy butter: The overall acceptability of sensory score, 
peroxide value (meq/kg) and microbial quality (CFU/
ml) with respect to SPC, yeast and mould and coliform 
was carried out using standard procedure and the soy 
butter was stored at room temperature and the data 
are tabulated in Table 28.

The overall acceptability of sensory score was noted 
constant up to 5  months of storage and just after the 
5-month score was found to be drastically reduced. 
The trend in soy butter Peroxide value during a 
storage period of 5month at 50C ± 10C was found to be 
increased from 0.0 to 10.1 (meq/kg). The Peroxide value 
of soy butter reached 10.1 (meq/kg) after 5 months of 
storage period that is the onset of oxidation. 
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Table 28: Effect of incorporation of guar gum on the quality of soy butter at 50C ± 10C

Storage 
(month)

Overall acceptability 
of sensory score PV (meq/kg)

*Microbial quality (CFU/ml)

SPC Yeast and Mould Coliform

Fresh 8.2 0.0 ND ND ND

1. 8.2 1.1 860 01 ND

2. 8.2 2.7 1752 03 ND

3. 8.2 3.8 3946 05 ND

4. 8.2 5.6 6598 08 ND

5. 6.0 10.1 10657 11 ND

*Each value represents the average of three determinations

The SPC (CFU/ml), yeast and mould and coliform were 
not detected in the fresh sample of soy butter stored 
at room temperature. 

It is observed that the microbial quality (CFU/ml) with 
respect to SPC and Yeast and Mould was found to be 
increased during the storage period and ranged from 
0.0 to 10657 CFU/ml and 01 to 11cfu/ml. No coliform 
count could be detected in soybean butter through 
the storage period; indicating that the butter was 
prepared and manufactured in hygienic conditions.

The production cost of soy butter was worked out 
on the basis of the cost of raw material including 
processing and packaging cost. The total production 
cost for preparation of 1kg soy butter was Rs.72.74.

Estimation of proximate composition and mineral 
profile of guar seed, germ and hull: Moisture, 
protein, fat, crude fiber, ash, and minerals of the guar 
seed germ and hull were determined according to the 
methods of AOAC (2000). The carbohydrate content 
was determined by difference.

Analysis revealed that the moisture content of the 
hull and germ was found to be 4.97 % and 5.98 % 
respectively (Table 29). Whereas protein, fat and ash 
content of guar seed germ was observed to be higher 
i.e. 51.12 %, 3.99 %  and  5.02% than the guar seed hull. 
While carbohydrate and fiber content in guar seed hull 
noticed more i.e.  (35.91%) and (52.2%) than the guar 
seed germ.

Table 29: Proximate composition of the guar seed 
germ and hull

Sample
Chemical composition (%)

Moisture Protein Fat Carbohydrate Ash Fiber

Hull 4.97 4.52 0.06 35.91 2.26 52.2

Germ 5.98 51.12 3.99 30.89 5.02 3.0

*Each value represents the average of three determinations 

Analysis reveals that the macronutrients such as 
calcium, sodium, potassium, and magnesium are 
found to be 0.39%, 0.26%, 0.73% and 0.12% in guar 
seed hull and 0.42%, 0.41%, 3.44% and 0.21% in guar 
seed germ respectively. Whereas micronutrients like 
zinc, iron and copper (mg/kg) are observed to be 
30.94 (mg/kg), 78.86 (mg/kg) and 3.55 (mg/kg) in guar  
seed hull and 28.56 (mg/kg), 190.78 (mg/kg) and 2.59 
(mg/kg) respectively. It was further concluded that 
guar seed germ and hull are found to be having good 
nutritional value as they are rich in protein as well as 
minerals.

1.5 Project on Rosin at DR. YSPUH & F, Solan

Standardization of borehole height for oleoresin 
tapping in Pinus roxburghii Sargent

Natural stand of chirpine located in the university 
campus was marked and numbered. In this experiment 
diameter at breast height (DBH) was measured and 
all the trees were classified into four diameter classes 
viz. 30-40 cm, 40-50 cm, 50-60 cm and >60 cm. Seven 
boreholes at different times viz. March, April, May, June, 
August, September and October were drilled in each 
tree and yield was recorded at the end of November 
for all the seven boreholes. There were 3 treatments 
(heights) and each treatment had three replications. 
Each replication comprised of five trees (Fig. 87).

Fig. 87: Boreholes at different height viz. 50 cm, 100 cm and 
150 cm
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Effect of borehole height on oleoresin yield: The 
effect of different heights on oleoresin yield in borehole 
method was found to be significant at 5 per cent level 
of significance (Table 30). The highest oleoresin yield 
of 2,960.83 g/season was recorded in H3 which was 
significantly at par with H2 (2,623.33 g/season) and 
lowest yield of 1,703.33 g/season was observed in H1.

Table 30: Effect of borehole height on oleoresin 
yield at UHF, Campus, Nauni by using 
borehole method of tapping

Borehole heights (H) Oleoresin yield (gm)

H1  (50cm) 1,703.33

H2 (100cm) 2,623.33

H3 (150cm) 2,960.83

Mean yield (g) 2,429.17

C.D. 940.26

SE(d) 450.48

Effect of borehole height and diameter classes on 
oleoresin yield: The data pertaining to the oleoresin 
yield as affected by the borehole height and tree 
diameter are presented in the Table 31. The data 
revealed that the oleoresin yield was significantly 
affected by diameter of tree. The highest oleoresin 
yield of 427.06 g/hole/tree was obtained from the 

diameter class >60 cm whereas lowest oleoresin yields 
of 265.87g/hole/tree was recorded from diameter 
class 30-40 cm. The analysis of variance reflected 
significant differences for treatments, the maximum 
oleoresin yield of 398.93g/hole was recorded in H3 
(150 cm) and minimum yield of 243.33g/hole in H1 (50 
cm). However the interaction between the height and 
diameter classes was also shown significant effect on 
oleoresin yield. The maximum oleoresin yield of 608.57 
g/hole was recorded in H3D3 whereas the minimum 
(182.15 g/hole) in H1D3.

Effect of borehole height and drilling month 
on oleoresin yield: The data pertaining to the 
oleoresin yield as affected by the borehole height 
and month of boreholes drilled are presented in the 
Table 32. The data revealed significant differences 
for the month of borehole drilled and the highest 
oleoresin yield of 628.47 g/hole/tree was obtained 
from the borehole drilled in the month of April (M2). 
The lowest oleoresin yield of 132.36 g/hole was 
recorded from the borehole drilled in the month 
of September (M6). The scrutiny of data revealed 
significant differences for borehole height, the 
maximum oleoresin yield of 398.93g/hole was 
recorded in H3 (150 cm) and minimum yield of 
243.33g/hole in H1 (50 cm).

Table 31:  Effect of borehole height and diameter classes on oleoresin yield

Diameter classes (D) (cm)/
Borehole height (H)

D1
(30-40)

D2
(40-50)

D3
(50-60)

D4
(>60) Mean

H1 (50cm) 204.29 236.43 182.14 350.48 243.33
H2 (100cm) 331.67 413.81 217.14 536.43 374.76
H3 (150cm) 261.67 331.19 608.57 394.29 398.93

Mean 265.87 327.14 335.95a 427.06
CD (0.05) SE(d)

Borehole height (H) 75.25
86.89

150.49

38.11
44.00
76.21

Diameter classes (D)
Borehole height (H) X Diameter classes  (D)

Table 32:  Effect of borehole height and drilling month on oleoresin yield

Drilling month (M) / 
Borehole height (H)

M1
(March)

M2
(April)

M 3
(May)

M 4
(June)

M 5
(August)

M 6
(September)

M 7
(October) Mean

H1 (50cm) 290.42 432.08 261.25 283.75 189.58 97.92 148.33 243.33
H2 (100cm) 470.00 705.42 469.17 369.58 266.67 148.75 193.75 374.76
H3 (150cm) 578.33 747.92 474.58 388.33 271.67 150.42 181.25 398.93

Mean 446.25 628.47 401.67 347.22 242.64 132.36 174.44
CD (0.05) SE(d)

Borehole height (H) 75.25
114.94

NS

38.11
58.21

100.82
Drilling month (M)

Borehole height (H) X Drilling month (M)
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Effect of diameter classes and drilling month on 
oleoresin yield: The critical scrutiny of data revealed 
significant differences for the month of bore holes 
drilled and diameter classes on oleoresin yield (Table 
33). For different months of borehole drilled, the 
highest oleoresin yield of 628.47 g/hole/tree was 
obtained from the borehole drilled in the month of 

April (M2). The lowest oleoresin yield of 132.36 g/hole 
was recorded from the borehole drilled in the month 
of September (M6). Among different diameter classes, 
The maximum oleoresin yield of 427.06 g/hole/tree 
was obtained from the diameter class >60 cm whereas 
lowest oleoresin yield of 265.87g/hole/tree was 
recorded from diameter class 30-40 cm.

Table 33:  Effect of diameter classes and drilling month on oleoresin yield

Drilling month (B) / 
Diameter classes

B1 
(March)

B2 
(April)

B3 
(May)

B4 
(June)

B5 
(August)

B6 
(September)

B7 
(October) Mean

D1 (30-35) 339.45 509.45 328.89 256.67 209.44 102.22 115.00 265.87

D2 (35-40) 276.67 742.22 349.45 352.22 206.67 150.00 212.78 327.14

D3 (40-45) 550.00 526.11 407.22 338.89 252.78 138.89 137.78 335.95

D4 (45-50) 618.89 736.11 521.11 441.11 301.67 138.33 232.22 427.06

446.25 628.47 401.67 347.22 242.64 132.36 174.44

CD (0.05) SE(d)

Diameter classes (D)
86.89

114.94
NS

44.00
58.21

116.42

Drilling month (B)

Diameter classes (D) X 
Drilling month (B)

Natural stand experiment at Bhota (Hamirpur): 
The results on standardization of borehole height for 
oleoresin tapping in Pinus roxburghii Sargent at Bhota 
(Hamirpur) are presented below.

Effect of borehole height on oleoresin yield: The 
effect of different heights on oleoresin yield in borehole 
method was found non- significant at 5  per  cent  level  
of  significance  (Table  34).  The highest oleoresin yield 
of 1954.11 g/season was recorded in H2 and lowest 
yield of 1865.58 g/season was observed in H1.

Table 34: Effect of borehole height on oleoresin yield

Treatments Oleoresin yield (kg)
H1 (50cm) 1,865.58
H2(100cm) 1,954.11
H3(150cm) 1,919.11

Mean yield (g) 1912.93
CD N/A

SE (d) 373.07

Effect of borehole height and drilling month on 
oleoresin yield: The data pertaining to the oleoresin 
yield was affected by the month of boreholes drilled 
whereas non-significantly affected by borehole height 
(Table 35). In different borehole height, the maximum 
oleoresin yield of 398.93g/hole was recorded in H3 

(150 cm) and minimum yield of 243.33g/hole in H1 (50 
cm).

Among months of borehole drilled, the highest 
oleoresin yield of 768.01 g/hole/tree was obtained 
from the borehole drilled in the month of June (M2). 
The lowest oleoresin yield of 510.20 g/hole was 
recorded from the borehole drilled in the month of 
September (M6).

The interaction between borehole height and month 
of borehole drilled was found non-significant at 5 per 
cent level of significance.

Effect of diameter classes on oleoresin yield in 
rill method of oleoresin tapping: In rill method, 
the effect of different diameter classes on oleoresin 
yield was found non-significant at 5 per cent level of 
significance (Table 36). The highest oleoresin yield 
(9.11 kg/season) was recorded in diameter class of >55 
cm (D6) and lowest (6.19 kg/season) was observed in 
diameter class 35-40 cm (D2).

Environmental correlation coefficient: Simple 
correlation coefficients between environmental factors 
viz. maximum temperature (Max T (°C)), minimum 
temperature (Min T (°C)), average relative humidity 
(Av. RH (%)), total sunshine hours/month (Total SS 
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Hrs), total rainfall (Total RF (mm)), total evaporation 
(Total EVP (mm)), and wind velocity (WS) and oleoresin 
yield are presented in Table 37. Out of 28 correlation 
combinations four was positive and significant at 1% 
level of significance and four correlation coefficients 
were negatively significant at 1% level of significance. 
The correlation coefficients between rests of the 
combinations were found to be non-significant.

The oleoresin yield exhibited positive significant 
correlation coefficient with maximum temperature 

(0.630) and total evaporation (0.464). The positive 
significant correlation coefficient was also observed 
between total rainfall & average relative humidity 
(0.589) and total evaporation & wind velocity (0.585). 
The oleoresin yield had significant and negative 
correlation with relative average humidity (-0.521) 
and negative significant correlation coefficient was 
also observed between total sunshine hours/month & 
average relative humidity (-0.671), total rainfall & total 
sun shine hours (-0.656) and wind velocity & average 
relative humidity (-0.0.639).

Table 35:  Effect of borehole height and drilling month on oleoresin yield

Drilling month (M) /
Borehole height (H) M1 (April)g/hole M2 (June) g/

hole M3 (Sep) g/hole Mean g/hole

H1 (50cm) 640.52 668.88 556.19 621.86

H2(100cm) 703.10 767.21 483.79 651.37

H3(150cm) 560.54 867.95 490.62 639.70

Mean 634.72 768.01 510.20

Borehole height (H) C.D (0.05) NS SE (d)

Drilling month (M) NS 178.11

Borehole height (H) X Drilling month (M)

Table 36: Effect of diameter classes on oleoresin yield

Diameter classes (cm) Oleoresin yield (kg)

D1 (30-35) 6.55

D2 (35-40) 6.19

D3 (40-45) 7.46

D4 (45-50) 7.25

D5 (50-55) 6.98

D6 (>55) 9.11

Mean 7.26

CD (0.05) NA

SE(d) 1.73

Table 37: Simple correlation coefficient between environmental factors and oleoresin yield (2010 to 2017)

Oleoresin 
yield

Max Min T 
T (°C)

Av. RH 
(°C)

Total SS 
(%)

Total Hrs 
(Hrs) (mm)

Total RF 
(mm)

WS EVP

Oleoresin yield 1
Max T (°C) 0.630* 1
Min T (°C) 0.069 0.184 1
Av. RH (%) -0.521* -0.244 -0.100 1
Total SS (Hrs) 0.194 0.006 -0.011 -0.671* 1
Total RF (mm) -0.055 -0.009 -0.022 0.589* -0.656* 1
Total EVP (mm) 0.464* 0.391 -0.140 -0.408 0.041 -0.155 1
WS 0.384 0.134 0.023 -0.639* 0.134 -0.324 0.585* 1
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Demonstration of borehole method of oleoresin 
tapping to the State Forest Department trainees: 
The borehole method of resin tapping was 
demonstrated to wthe forest guards and ranger 
forest officers, ACF’s and DFO trainees of state dorest 
department and forest departments of other States 
also (Table 38 & Fig. 88).

Table 38: Details of the trainings are given below:

Sl. 
No. Trainees Date Number of 

Trainees

1. Forest Guard From FTI 
and RC Sundernagar 20 Dec-2017 49

2. Forest Guard From FTI 
Chail (60th batch 12-Jan -2018 42

3.

Deputy  Ranger,  
Forest  batch  2017,  
Uttarkhand

Forest Academy, 
Haldwani- Nainital

28-Aug-2017 28

4. Forest Guard From FTI 
and RC Sundernagar 16-Jun-2017 48

5. Forest Guard From FTI 
Chail 4-July-2017 50

Fig. 88: Demonstration of borehole technology to Forest Guard 
Trainees

1.6 Project on karaya gum at IGKVV, Raipur

Sustainable utilization of gum and resin by 
establishing improved tapping technique in sal 
(Shorea robusta) and salai (Boswellia serrata)

Sal (Shorea robusta): The study was done at Gariaband 
region to find out the tapping time and effective 
way for tapping in sal (Shorea robusta) and various 
methods were applied to obtain potential production 
of exudate. The summer time was found best and 
combined effect of ethephon and H2SO4 were most 
effective for production of biopolymer (Table 39).

Table 39: Impact of various methods on exudation in sal (Shorea robusta) at Gariaband region (2017-18)

Tree girth 
(m) Treatment Jan. Feb. March April (g) May (g) June (g) July (g) Total

1.34 Single cut with 
axe - - 1.21 1.34 1.02 0.86 - 4.43

1.45 Double cut with 
axe - - 2.29 2.09 3.68 3.76 1.12 12.94

1.29 Semi circle cut
(6x4x2 inch) - - 16.98 20.56 23.98 14.54 2.34 78.40

1.28 Die - - 18.53 21.43 24.14 15.79 1.98 81.87

1.34 Control
(distilled water) - - - - - - - -

1.39 H2SO4 (@2%) - - 4.65 5.02 4.89 4.99 0.87 20.42

1.40 Ethephon 
(@3.9%) - - 5.69 6.96 4.48 6.85 1.49 25.47

1.38
Ethephon 

@3.9%+H2SO4 
@2%

- - 10.65 12.43 23.56 26.75 4.32 77.71

1.36 HCl (@2%) - - 2.45 3.65 2.45 3.12 0.54 12.01

1.28 Salicyclic acid 
(1%) - - 0.90 0.87 1.41 1.02 0.34 4.54
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Salai (Boswellia serrata Roxb.): The study was 
conducted at Gariaband region for tapping salai gum 
during January to July 2018 (winter and summer) 
using mechanical and gum enhancers and observed 

Table 40: Impact of various methods on exudation in salai (Boswellia serrata Roxb.) at Gariaband region 
(2017-18)

Tree girth (m) Treatment Jan. Feb. March April May June Total

2.12 One cut 3.67 4.67 6.98 8.50 11.34 10.65 45.81
2.34 Semi arc 16.90 23.98 30.76 79.64 97.86 56.09 305.23

1.99 Die 19.2 20.45 23.40 78.56 87.34 47.89 276.84
2.03 Ethephon 11.67 9.89 7.87 8.99 4.88 3.00 46.3
2.32 H2SO4 2.78 3.90 7.99 9.65 4.65 2.55 31.52
2.18 HCl 3.56 4.65 6.77 3.99 4.54 4.63 28.14
2.02 Distilled water - - - 2.99 3.54 3.76 10.29

that the exudation started since February last week to 
June and mechanical method was more effective than 
chemical methods of tapping (Table 40). 

Physico-chemical properties of babool gum: The 
results of different physico-chemical properties (i.e. 
moisture content, bulk density, true density, tapped 
density, bulkiness, porosity, Hausner’s ratio, Carr’s 
compressibility index, angle of repose and coefficient 
of friction-with different material surface, geometric 
mean dimension, sphericity, aspect ratio, surface area) 
of babool gum are presented in the Table 41 and 42.

In general babool gum was collected in the form of 
grits of different sizes. Also the grits are of irregular 
in shape. Table 41 shows some physical properties of 
individual grits. 

The initial moisture content of about 15.91±0.42% 
(wb) was observed in the babool gum sample. The 
moisture content can help to suggest the stability 
in storage of gum. The values of bulk density, true 
density and tapped density of babool gum powder 
were 0.78±0.06g/ml, 0.90±0.06g/ml and 1.72±0.13g/
ml, respectively. The porosity, hausner’s ratio and carr’s 
compressibility index of babool gum powders were 
54.82±3.55%, 1.15±0.02 and 0.13±0.01 %, respectively. 
The porosity is dependent on bulk density and true 
density. The value of porosity is increase with the 
increase in bulk density value. The lower carr’s index 
indicates the better flow ability of the powder.

Table 41: Physical properties of babool gum grits

Length range 
(mm)

Total weight 
(gm)

Geometri 
mean 

dimension

Sphericity (%) Aspect ratio 
(%)

Surface 
area(mm2)

0-5 3.67 3.79 94.73 90.35 45.80
6-10 24.16 9.01 97.46 97.28 258.23

11-15 43.22 11.24 84.25 82.18 400.31
16-20 132.52 15.04 78.57 74.56 718.62
21-25 206.50 16.71 70.86 64.15 888.77
26-30 314.26 18.98 66.41 61.53 1146.47
31-35 395.25 22.59 67.16 58.25 1620.74
36-40 372.31 28.47 74.42 67.10 2571.11

Angle of repose of babool gum grits was evaluated 
and observed value was 22.34±2.64°. It was expressed 
the minimum angle for sliding the gum from plane 
surface. The static coefficient of friction of babool gum 
grits was measured for four frictional surfaces, namely 
glass, rubber, plywood, and mild steel and results 
obtained was 0.33±0.02, 0.45±0.24, 0.35±0.02 and 
0.44 ±0.02 respectively (Table 43).

The solubility of babool gum was determined by using 
various solvent such as hot water, cold water, ethanol, 
acetone. In case of water as solvent, it was found that 
the sample of babool gum first swell up in water and 
after that it became soluble. Babool gum was higher 
soluble in hot water than cold water. The samples of 
babool gum were found insoluble in case of other 
solvent like ethanol, acetone and chloroform.
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Table 42: Physical properties of babool gum 

Physical parameters Results  obtained

Moisture content (%wb) 15.91±0.42

Bulk density (g/ml) 0.78±0.06

Tapped density (g/ml) 0.90±0.06

True density (g/ml) 1.72±0.13

Bulkiness (ml/g) 1.29±0.09

Porosity (%) 54.82±3.55

Hausner’s ratio 1.15±0.02

Carr’s compressibility Index (%) 13.12±2.00

Angle of repose (°) 22.34±2.64

Coefficient of friction (N)

                   Glass 0.33±0.02

                   Mild steel 0.44±0.02

                   Plywood 0.35±0.02

                   Rubber 0.45±0.24

The pH value was observed by digital pH meter and 
the obtained value was 4.5 which indicate babool gum 
is acidic in nature.

The water holding capacity (WHC) of babool  gum was 
determined and obtained value was 28.85 per 100 ml. 
It represents the ability of a substance to associate with 
water under limited water surface. The wide industrial 
application of gums is due to their ability of holding 
water to produce gels and highly viscous solution. But 
the value is less than other gum like karaya. 

Table 43: Physico-chemical properties of babool 
gum

Physico-chemical 
parameters

 Results obtained

pH content (%) 4.52±0.03

Ash content (%) 1.96±0.04

Solubility (per 100 ml)

Hot water 86.22

Cold water 64.92

Acetone 0.00

Chloroform 0.00

Ethanol 0.00

Water holding capacity (per 
100 ml)

28.85

Nitrogen (%) 0.37±0.06

Protein (%) 2.42±0.43

Viscosity

The viscosity of babool gum was calculated by using 
Brookfield viscometer at various speeds of rotation 
i.e. 2 to 100 rpm with only one spindle (No. 61) and 
at room temperature (approximately 32°C). Fig. 89 
shows the plot of viscosity versus the rotation speed at 
different concentration of gum solution. It can be seen 
that the viscosity increases with the increased in gum 
concentration. Again, the highly branched structure 
of acasia gum gives rise to compact molecules 
with a relatively small hydrodynamic volume. As a 
consequence, gum solutions become viscous only 
at high concentrations. At low concentration A. 
senegal gum viscosity varies linearly. From Fig. 89 
it was observed that the viscosity of gum increase 
with increase in speed of rotation (rpm). The viscosity 
is found to be shear rate independent indicating 
Newtonian behavior. At low concentration babul gum 
viscosity varies linearly with concentration and at high 
concentration varies exponentially. This property of 
babul gum was similar reported by the Ali. A. Rabah 
(2011) for rheological characteristics of sudanese 
Acacia senegal gum.

Fig. 89: Viscosity (cp) vs speed rotation (rpm)

Drying characteristics of babool gum grits

Moisture content (%db) vs drying time (min): The 
curves of moisture content vs drying time for babool 
gum grits at different drying air temperatures were 
presented in Fig. 90. It shows the initial moisture content 
(IMC) of 25.0152% (db) was reduced to final moisture 
content of 14.90, 13.54, 12.21, and 10.97 % (db) at 50, 
60, 70, 80ºC drying temperatures respectively. The 
moisture time relationship is nonlinear and decreases 
in moisture being larger initially. There were significant 
reductions in drying time with the increase in drying 
temperature. These are similar to the result found by 
Singh et al. (2014).
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Fig. 90: Moisture content (%db) vs drying time (min)

Drying rate vs moisture content curve: In drying 
rate vs moisture content curve, it was observed from 
the Fig. that the drying rate falls almost linearly with 
decrease in moisture content for all samples. Constant 
rate drying period was absent throughout the 
drying process of babool gum grits under all drying 
air temperature. The drying rate decreased when 
moisture content decreases from 33.36 to 10.97 % (db) 
at temperature change from 50 °C to 80 °C respectively 
(Fig. 91) 

Fig. 91. Drying rate (g/gm dm-min) vs moisture content (% db)

1.7 Project on guggul at JNKVV, Jabalpur 

Qualitative analysis of guggul gum stored in 
different containers/packagings

Guggul samples stored in different packaging were 
evaluated for their qualitative parameters (Table 44). 
The analysis was carried out in the CSIR-Central Food 
Technological Research Institute, Mysore during the 
year 2017-18. The samples were T1-Fresh guggul (2018), 
T2-One year old guggul stored in polythene bag (2017), 
T3-Two year old guggul stored in earthen pot (2016), T4-
Two year old guggul stored in jute bag (2016), T5- Three 
year old guggul stored in glass bottle (2015). 

Table 44: Comparative analysis of fresh and stored guggul gum

Sl.
No. Parameters

Sample

T1 T2 T3 T4 T5

1. Loss or drying  % by wt 11.3 11.2 10.3 10.5 9.8

2. Total ash, % by wt 3.3 7.9 8.6 7.0 9.3

3. Total protein content (N x 6.25) % by wt 14.6 15.9 14.1 16.3 14.7

4. Crude fibre % by wt Below detection limit of 0.1 0.4 0.55 0.57 0.68

5. Ethyl acetate fractions % by wt, insoluble 
(Carbohydrate) 58.2 64.8 66.8 65.7 65.2

6. Calorific value 
(K cals/100g) 321.2 322.3 323.5 323 319.4

The active ingredients are present in the dry part 
matter (solid matter). Highest volatile matter was 
11.3% in fresh guggul (2018), while it was least (9.8%) 
in 3 year old guggul (Fig. 92). 

 Fig. 92: Packing containers used to store fresh guggul gum 

Ash in any material is useful for judging physico-
chemical characteristics of the material because 
ash has generally constant element composition by 
material type as long as the material does not contain 
earth and sand, etc. The ash percentage was highest 
(9.3%) in the oldest guggul (T5) followed by T3 (8.6%), T2 
(7.9%), T4 (7%) and T1 (3.3%). In comparison to T5, the T4 
had 64.52% less ash content. 

The protein content was highest (16.3%) in T4 and least 
(14.1%) in T3. It was 14.6% in T1, 15.9% in T2 and 14.7% in T5. 
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The fibre content was highest (0.68%) in three year old 
guggul stored in glass bottle (T5) followed by (0.57%) 
two year old guggul stored in jute bag (T4). 

The calorific value was highest (323.5) in the two year 
old guggul stored in earthen pot (T3) followed by 
two year old guggul stored in jute bag (T4). The least 
calorific value (319.4) was found in three years old 
guggul stored in glass bottle (T5). 

Promotion of sustainable harvest of guggul: 
Promotion of sustainable harvest of guggul was carried 
out in association with the local NGO Sujagrati Samaj 
Sewa Sansthan, Morena. Two trainings on sustainable 
Tapping of the guggul were organized in the Chambal 
ravines during the year. Trainings were conducted in 
Morena district at Village-Jabraul on 10th March, 2018 
and Village-Naduapura on 11th March, 2018.  During 
the skill based training programmes use of Jawahar 
guggul blazer was demonstrated. 

1.8 Project on tamarind seed gum at TNAU, 
Coimbatore 

Genetic influence on tamarind seed gum 
production

Fruits from seven different germplasm were collected 
and subjected to pod characterization and gum yield. 
Seven different genetic sources namely Arur 162, 
Arur 110, Hasanur 09, Vellore 29, Urihum 112, salem 
132 and Thenkanikottai were utilized for genetic 
estimation studies (Fig. 93). The fruits collected from 
each germplasm separately analyzed for pod length, 
pod breadth, pod area, and seed biometric characters 
and kernel powder production and gum yield studies. 

The highest pod length was recorded in Arur 110 with 
the value of 98.83 mm and the lowest pod length 
was found in Vellore 29 (58.90 mm). The pod breadth 
was found maximum in Salem 132 source (46 mm) 
and lowest pod bredth of 19.39 mm was recorded in 
Arur 110. Highest variation in pod bredth among the 
genetic sources was observed. The highest pod area 
was recorded in Salem 132 source with the value of 
1993.73 mm2 and the minimum value of 1249.64 mm2 
found in Arur 110 genetic source.

Seed attributes of different genetic sources: 
Seed area was measured using image analyzer and 
significant variation was found in seed size among 
genetic sources. The maximum seed area was recorded 
in Arur 162 sources (1075.61 mm2) and the lowest seed 
area was observed in Arur 110 (612.38 mm2).

Fig. 93: Tamarind genetic source

Seed weight influences the outturn of tamarind kernel 
powder. All the seven genetic sources were subjected 
for hundred seed weight and the hundred seed weight 
ranged from 68.42 gm to 95.94 gm. The maximum 
hundred seed weight observed in Arur 162 (95.64 
gm) and minimum hundred seed weight of 68.42 gm 
was recorded in Urihum 112. The maximum kernel 
weight of 82.46 gm was observed in Arur 162 and a 
minimum of 65.39 gm was observed in Thenkanikottai 
source. The best source of kernel weight Arur 162 
showing its suitability for tamarind kernel powder 
production. Thenkanikottai recorded the highest 
weight (33.25gm/100gm) and the Arur 162 source was 
recorded the lowest test weight of 18.93 gm. Arur 162 
source is the best source of tamarind kernel powder 
production and Thenkanikottai can be exploited for 
tannin production from testa. The highest gum yield 
was observed in salem 132 with the value of 2.31 gm in 
5 gm of tamarind kernel powder and the lowest gum 
yield 1.97 gm per 5 gm TKP was found in Urihum 112 
source.

Geographical influence of tamarind seed gum 
production and characterization: The roasted 
and decorticated seeds were powdered through 
pulverizer and the yield was recorded with respect 
100 gm kernel to powder. The kernel of powder ratio 
of 33 sources compares with 12 sources of Tamilnadu. 
The maximum kernel powder outcome of 98.96 gm 
in 100 gm seeds was observed in Perambalur and the 
second best source of kernel powder yield observed 
in Madarui, Udayarpalayam, and Irriyur with the same 
value of 98.05 gm in 100 gm kernel. The highest 
amount of oil and fat-free TKP 13.91 gm was observed 
in Anandapur and the lowest oil and fat-free TKP was 
observed in Nokkanur (10.03 gm). The tamarind seed 
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polysaccharide varied from 39% to 50.06%. Aasan 
recorded highest polysaccharide 50.36% with the 
value of 2.54 gm in 5 gm of TKP and the lowest amount 
of TSP was found in Nokkanur (1.98 gm). Tamarind 
extraction of gum in boiling method was reported with a 
minimum of gum yield 12% of TKP and in using acetone 
for extraction was found to be the best value of 52.30% 
of the seed and the result was cold water soluble.

Property of TKP and tamarind seed gum: The 
extracted seed gum of tamarind kernel powder 
was subjected for the study of physiochemical and 
biochemical properties such as Ph, ash content, volatile 
matter, cold water soluble, viscosity, crude fiber, 
protein, carbohydrate, and oil content. All through 
the seed powder were undergone to the particle size 
analyzer, rheological behavior and FT-IR analysis.

Physico-chemical properties of tamarind kernel 
powder were pH-5.49, ash content-2.38%, volatile 
matter-15.55%, cold water soluble-163.41, viscosity- 
13.80 Cp, bulk density-0.513 mg/m3, particle 
density-0.606 mg/m3, moisture content-11.08% 
and bio-chemical properties were protein-19.06%, 
carbohydrate-63.54%, fiber-3.70%, oil-3.74%.

Canopy management for improving the fruit 
productivity in tamarind: The selected tamarind 
plantation was imposed with different pruning 
intensity viz., 15%, 30 & 50% for enhancing the 
flowering and fruiting (Fig. 94). The maximum 
tamarind fruit yield in 30% pruning intensity (57.17 kg/
tree) and minimum found in controlled (34.75 kg/tree). 
The highest tamarind seed yield found in 30% pruning 
intensity (16.95 kg) and lowest seed yield in 0% pruning 
(control). - 9.04 kg. The highest kernel weight found 
in 30% pruning intensity (222.80 gm/kg) and lowest 
0% in pruning intensity (183.64 gm/kg). The highest 
testa weight found in 0% pruning intensity (78.74 gm/
kg) and lowest found in 30% pruning intensity (71.96 
gm/kg). The seed gum yields highest found in 30% 
pruning intensity (2.11 gm in 5 gm) and lowest found 
in 0% pruning intensity (2.01 gm in 5 gm). 

                                                                      

Fig. 94: Canopy management in tamarind for increasing fruit 
production

1.9 Project on natural dammers at KAU, 
Thrissur

Standardization of new tapping knives

A new tapping knife was developed for the better 
and safe extraction of black dammar. Various studies 
were conducted for the development of knife with 
the active help of scientist of Agricultural Engineering 
Department, College of Horticulture, KAU Canarium 
tapping knife was developed to extract resin from 
Canarium trees. It consists of mainly three parts, i.e., a) 
Handle, b) Neck and c) Sharp cutting edge. The handle 
was made from   wood and square to cross sections 
and a dimension of 12 cm long. Neck and cutting 
edge were made up of wrought iron tapered in cross 
section and had a dimension of 16.06 cm and 6 cm 
respectively. The total length of the knife was 28 cm.

The instrument was easy to handle, it reduced the 
manpower and cause minimum pressure on the bark of 
the tree. Compare to traditional bill hook, the tapping 
knife was easy to use and the bark was exposed at the 
minimum. More importantly, the inner bark portion 
was exposed widely so as to ooze out more resin. Since 
area of cut was less, the cut portion healed within a 
short period when compared to cut made by ordinary 
bill hook. 

An experimental study to optimize production and 
extraction is started in various eco-climatic conditions 
in Kerala. A field survey in Eranamkulam and 
Malappuram districts was conducted for studying the 
extraction of Ailanthus resin. An Ailanthus planter has 
been extracting the resin over past two years. He has 
usually taken the resin from the trees belongs to >75 
cm girth. And he sold the rein in Karnataka market. An 
Ailanthus plot was identified at Instructional farm in 
KAU, and trees were selected and marked at their girth 
class. Three girth classes were selected; ie. < 75 cm, 75-



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

61

150 cm and > 150 cm. In each girth classes all the three 
tapping techniques were applied. 

Anatomical studies of ailanthus tree wood: Samples 
of sap wood was collected from both tapped and 
non-tapped ailanthus trees and fixed in FAA solution. 
Anatomical studies indicated that the wood of 
ailanthus is diffuse porous, growth rings are indistinct. 
Vessels are large, their number ranges to very few to 
few. Vessels are solitary or in radial multiples of 2, 3 or 
more. Parenchyma is Para tracheal in nature, vasicentric, 
aliform form. Rays are broad and widely spaced. Resin 
ducts like structure are not seen in ailanthus trees. The 
resin is formed in vessels. It is formed when the tree 
injured artificially or naturally. The incisions on the sap 
wood of the tree activate radial and axial parenchyma 
to produce resin which flow laterally to the nearby 
vessels and deposit in the vessel lumen. This is called 
as vessel occlusion.

T.S. of sapwood showing regin on vessel (4X and 40X 
view) are shown in Fig. 95.

Fig. 95: Ailanthus sap wood anatomy 
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1.10. Project on Pinus kesiya resin at ICAR- 
Research Complex for NEH Region, 
Umiam

Extraction of resin from of Pinus kesiya trees and 
estimation of different compounds in turpentine

Pinus kesiya resin was extracted from different 
provenances in Meghalaya using standardized 
bore hole method. The yield of pine resin, rosin and 
turpentine from different provenances is presented in 
Table 45.

Table 45: Performance of different provenances of Pinus kesiya for resin and turpentine yield

 Place  Month 

Resin yield (g/tree)

Oil %
Tree diameter at breast height, cm

30-35 35-40 40 above

ICAR RC for NEH Region Umiam May, 2017 175.474 189.411 231.7733 23.83

Kyrdem, Ri-Bhoi District

 

Oct., 2017 78.9575 82.48625 151.5438 24.11

Nov., 2017 66.18875 88.60375 116.7738 23.16

Resin processing: Resin was processed and turpentine 
was separated using distillation process. About 20-25 
gm of resin was mixed with 50 ml distilled water. The 
distillation was carried out at 60 °C. To reduce bumping, 
stones/ glass beads was used and temperature was set 
initially as 40 °C and gradually increased to 60 °C.

The turpentine was subjected to GC-MS analysis. Initial 
oven temperature was kept at 40 °C for 4 min, thereafter 
it was increased to 220 °C at the rate of 4 °C per min.  
Column used was Agilent DB-5MS ultra inert column 
with temperature -60 °C to 325 °C with dimension 30 

m × 250µm × 25µm. Flow rate was kept 1 ml/min. Total 
run time was kept at 64 min after that 10 min post run 
was performed. Out of total of major 20 compounds 
identified, α-pinene and mentha -1 (7), 8- diene was 
major constituent (about 90 per cent in all samples 
analyzed).  Other important constituent identified were 
β-pinene, phellandrene beta, delta 2 carene, detla 3 
carene, benzoic acid etc. List of compounds identified 
with their area percentage in representative sample of 
Umshing Village, Shillong is presented in Table 46 & Fig. 
96. 

Table 46: Compounds identified on GC-MS chromatogram of Pinus kesiya turpentine

Compound IUPAC name Formula RT
Relative 
amount (area 
%)

Hexalactone <gamma->
2 (3H)- Furanone, 5-ethyldihydro- C6H10O2 5.54 0.23

Carene<delta-3>  Bicyclo[4.1.0]
hept-3-ene, 3,7,7-trimethyl

Bicyclo[4.1.0]hept-3-ene, 
3,7,7-trimethyl- C10H16 9.74 0.12

Pinene<alpha-> Bicyclo[3.1.1] hept-2-ene, 
6,6,6-trimethyl C10H16 10.21 51.56

Camphene Bicyclo[2.2.1]heptane, 2,2-dimethyl-3-
methylene- C10H16 10.85 0.51

Mentha-1(7),8-diene <p-> Cyclohexane, 1-methylene-4-(1-
methylethenyl)- C10H16 11.97 41.06

Pinene <beta-> Bicyclo [3.1.1] heptane, 6,6-dimethyl-
2-methylene14.12 C10H16 12.60 0.38
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Compound IUPAC name Formula RT
Relative 
amount (area 
%)

Phellandredne <beta> Bicyclo [3.1.1] heptane, 6,6-dimethyl-
2-methylene14.12 C10H16 14.12 2.37

Carene <delta-2-) $$ Bicyclo [4.1.0] 
hept-2-ene, 3,7,7-trimethyl-

Cyclo27.22hexene, 3-methyl40.56ene-
6-(1-41.74methylethyl)-42.93 C10H16 16.33 0.09

Longifolene 
1,4-Methanoazulene, decahydro-
4,8,8-trimethyl-9-methylene-, 
(1S,3aR,4S,8aS)-

C15H24 27.72 0.68

Benzoic acid <2-[[[4-(4-hydroxy-4-
methylpentyl)-, 3-cyclohexen-1-yl]
methylene]amino]-, methyl-> 
ester 

Benzoic acid, 2-[4-(4-hydroxy-4-
methylpentyl)-3-cyclohexen-1-yl]
methylene]amino]-, methyl ester

C21H9NO3 40.56 0.39

Benzoic acid <2-[[[4-(4-hydroxy-4-
methylpentyl)-, 3-cyclohexen-1-yl]
methylene]amino]-, methyl-> 
ester 

Benzoic acid, 2-[4-(4-hydroxy-4-
methylpentyl)-3-cyclohexen-1-yl]
methylene]amino]-, methyl ester

C21H9NO3 41.74 0.16

Indopone 
1-Propanone, 1-[(1S,3aR,7aR)-
1,2,3,6,7,7a-hexahydro-1,5-dimethyl-
3aH-inden-3a-yl]-2-methyl-

C15H24O 42.93 0.28

Indopone 
1-Propanone, 1-[(1S,3aR,7aR)-
1,2,3,6,7,7a-hexahydro-1,5-dimethyl-
3aH-inden-3a-yl]-2-methyl-

C15H24O 43.36 0.15

Hydratropaldehyde <dimethyl-> 
acetal

Benzene, (2,2-dimethoxy-1-
methylethyl)- C11H16O2 43.77 0.08

Falcarinol 1,9-HEPTADECADIENE-4,6-DIYN-3-OL, 
(3r,9z)- C17H24O 45.72 0.08

Falcarinol 1,9-HEPTADECADIENE-4,6-DIYN-3-OL, 
(3r,9z)- C17H24O 46.25 0.31

Benzonithiol<2 ethyl> Benzenethiol, 2- ethyl C8H10S 48.46 0.42

Falcarinol 1,9-HEPTADECADIENE-4,6-DIYN-3-OL, 
(3r,9z)- C17H24O 48.83 0.27

Phenylacetaldehyde dimethyl 
acetal Benzene, 2,2-dimethoxy-ethyl C10H14O2 51.58 0.70

Phenylacetaldehyde dimethyl 
acetal Benzene, 2,2-dimethoxy-ethyl C10H14O2 55.55 0.28

Phthalic acid bis (2-ethylhexyl) 
ester (6Cl, 8Cl)

1,2-Benzenedicarboxylic acid, 1,2 
bis(2-ethylhexyl) ester C24H38O4 59.21 0.10
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Fig. 96: GC-MS analysis of pine turpentine showing major 
peaks such as alpha-pinine (RT 10.218min), mentha 1,7 di-ene 
(RT 11.978), beta pinene (12.599), phellendrine beta (14.123) , 

Longifoline (27.72)

Among all the fractions amount of alpha-pinine was 
maximum (51.56 %) followed by mentha (41.06%). The 
samples also had 0.68% longifolin.
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2.1 Lead Centre: ICAR-IINRG Ranchi

Pruning response of Calliandra calothyrsus and 
evaluation of lac insect (kusmi) on pruned plants 

Pruning was done on fourth week of every month 
from May 2017 to April 2018. Observations viz. time of 
initial sprouting, collar diameter, main and sub branch 
diameter, number of shoots, shoot length, shoot 
diameter were recorded monthly intervals per plant in 
each month of pruning (Fig. 97).

Evaluation of lac insect (kusmi) during Jethwi 
(summer) crop 2017-2018: Number of shoots, shoot 
length, shoot diameter were recorded on pruned 
plants in the month of May, June, July, August. May 
month pruning recorded longest shoot with more 
diameter as compared  to other month of pruning. 

Fig. 97: Characteristics of plants selected during different 
month of pruning May 2017 to April 2018

Kusmi broodlac was inoculated on 9th February, 2018 
during summer (Jethwi) crop (Fig. 98). Broodlac ratio was 
obtained 9.2, 4.6, 3.8 and 6.1 from different month of 
pruned plants during May, June, July and August, 2017, 
respectively (Table 47). More numbers of pruned plants 
(in the month of June, July and August) of C. calothyrsus 
died due to heavy rain fall and water stagnation.

Fig. 98: Characteristics of plants selected during different 
month of pruning at the time of inoculation (9th February, 2018)

Table 47: Yield data of C. calothyrsus from different 
month of pruning during Jethwi, 2018

Pruning 
month

Quantity of 
broodlac 

inoculated (g)

Broodlac 
obtained (g)

Broodlac 
ratio

Brood per 
meter lac 

encrustation

Scraped 
lac

May 190.00 1750.00 9.2 130.00 23.18

June 216.67 1000.00 4.6 66.67 16.70

July 100.00 375.00 3.8 50.00 18.60

August 225.00 1380.00 6.1 62.50 19.46

Evaluation of lac insect (kusmi) on pruned plants 
during aghani (winter) crop 2018: Number of 
shoots, shoot length, shoot diameter were recorded 
on pruned plants in the month of September, October, 
November, December 2017 and January, February, 
March 2018. November and December 2017 month of 
pruning recorded longest shoot with more diameter as 
compared to other month of pruning. Kusmi broodlac 
was inoculated on pruned plants on 25th and 26th, July, 
2018 during winter crop (Fig. 99).   

Fig. 99: Characteristics of plants selected during different month 
of pruning at the time of inoculation (25th and 26th July 2018)

Barcoding of lac insects and predators

Barcoding of newly collected lac insect lines was carried 
out for their identification up to species level. Genomic 
DNA of the lac insects were PCR amplified with 
universal barcoding primers targeting cytochrome 
oxidase subunit 1 gene (cox1). PCR products were 
sequenced and the sequences were searched against 
the NCBI database to find their closest match. Based 
on the search results, two new lac insect lines collected 
from Assam and one line from Taiwan were found to 
be Kerria chinensis and two lac insect lines from Assam 
including one cream line were found to be Kerria lacca. 

For the first time, cox1 sequences were amplified and 
sequenced from the two important lac insect predators 
namely E. amabilis and Pseudohypatopa pulverea. 

2. Network Project on Conservation of Lac Insect 
Genetic Resources
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Isolation and identification of endosymbionts from 
lac insects

Culture based method was followed to isolate bacterial 
endosymbionts from lac insects grown on different 
host plants (kusum, ber and semialata) and from 
different stages of lac insects viz. crawlers and adult 
female insects grown on Flemingia macrophylla.  They 
were all characterized based on biochemical tests and 
molecular approach. 16S rRNA gene of the bacterial 
isolates were amplified and sequenced for their 
identification. The table shows the different bacterial 
isoaltes from lac insects (Table 48).

Table 48: Endosymbionts isolated from lac insects

Host plant/Stage Endosymbiont 

Kusum Bacillus kochii,  B. oceanisediminis, 
B. amyloliquefaciens, B. nakamurai,  
Enterobacter cloacae

Ber B. nakamurai, Citrobacter 
amalonaticus, Klebsiella 
quasipneumoniae subsp. 
Similipneumoniae,  Providencia 
vermicola

Semialata B. nakamurai, Enterobacter ludwigii,  
E. cancerogenus 

Crawlers Bacillus subterraneus, Curtobacterium 
flaccumfaciens, 
C. oceanosedimentum, 
Microbacterium testaceum

Adult female B. cereus, B. proteolyticus 

Quantitative PCR to validate DEGs in transcriptome

Quantitative PCRs were carried out for eight 
differentially expressing genes in crimson and yellow 
colour insects to verify their differential expression 
as obtained from the transcriptome of both colour 
forms. Out of eight differentially expressing genes, five 
genes up regulated in crimson (FAS_cr, TM_cr, CYP_cr, 
GD_cr and TUBA_cr) and 3 genes down regulated in 
crimson (GD_ye, HSP_ye and CE_ye) were taken for 
qPCR experiment. GAPDH was used as an internal 
control and fold expression of yellow insects for all 
genes were treated as one fold. Accordingly, out of five 
up regulated genes in crimson, four (FAS_cr, TM_cr, 
GD_cr and TUBA_cr) were found to be up regulated in 
crimson insects except one (CYP_cr). However, out of 
three down regulated genes (GD_ye, HSP_ye and CE_
ye), all were found to be down regulated in crimson 
insects compared to yellow ones (Fig. 100).

Fig. 100: Quantitative PCR to validate DEGs in transcriptome
Comparison of biochemical parameters of lac host 
plants with respect to the life cycle of lac insect

A filed experiment was conducted to study the influence 
of lac insect feeding on biochemical parameters of lac 
host plants palas (Butea monosperma) and its variant 
‘swadi palas’ with respect to the life cycle of lac insect 
at Institute Research Farm, Ranchi. The host plant was 
infested with lac insect in November 2017 and July 
2018 respectively. Total sugar, soluble protein, free 
phenol, superoxide radicals and ascorbic acid were 
studied in the leaves at various stages of lac insect 
development and compared with control i.e. plants 
without lac insect infestation. The results obtained in 
the present investigation are described hereunder. 

Comparison of biochemical parameters of palas 
variant ‘swadi’ with respect to the life cycle of lac 
insect

Total Sugar

The data indicated significant differences in total 
sugar content among the various stages of lac insect 
development. The study revealed that highest level 
of total sugar was found during pre-sexual maturity 
period (32.95 mg/g fr. wt.) and then decreases after 
fertilization till maturity (27.21 mg/g fr. wt.). Total 
sugar content of lac insect infested leaves was also 
compared with non-infested condition during the 
various stages of lac insect development and it was 
found that percent increase was more during the after 
fertilization period (28.77%) as compared to other 
stages. 

Soluble Protein

Significant differences in soluble protein content 
among the various stages of lac insect development 
were observed. The highest level of soluble protein was 
found during pre-exual maturity period (62.84 mg/g 
fr. wt.) and then decreased rapidly after fertilization till 
maturity (35.1 mg/g fr. wt.). Soluble protein content 
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of lac insect infested leaves was also compared with 
non-infested condition during the various stages of 
lac insect development and it was found that percent 
increase was more during the pre-sexual maturity 
period (6.10%) as compared to other stages. 

Free Phenol

Significant differences in the free phenol content 
among the various stages of lac insect development 
were recorded. The study revealed that highest level 
of free phenol was found during lac insect pre-sexual 
maturity period stage (24.2 8mg/g fr. wt.) and then 
decreases subsequently till maturity period (20.75 
mg/g fr. wt.). Free phenol content of lac insect infested 
leaves was also compared with non-infested condition 
during the various stages of lac insect development 
and it was found that percent increase was more 
during the pre-sexual maturity period (19.31 %) as 
compared to other stages. 

Superoxide Radicals 

The data on superoxide radicals expressed on ∆A540 
per minute per gram fresh weight as influenced by 
lac insect infested Palas. The study revealed slight 
increase in superoxide radical’s production during lac 
insect pre sexual maturity period stage (1.88 mMol/
min/g fr wt) and then decreases subsequently till 
maturity period (0.78 mMol/min/g fr wt). Superoxide 
radical’s production in lac insect infested leaves was 
also compared with non-infested condition during 
the various stages of lac insect development and it 
was found more during the pre-sexual maturity period 
(24.39 %) as compared to other stages.

Ascorbic Acid

The data indicated the difference in the ascorbic 
acid content among the various stages of lac insect 
development and revealed increase in ascorbic acid 
content in all the stages except before inoculation 
stage. The highest level of ascorbic acid was found 
in after fertilization stage (2.75 mg/g fr. wt.) and then 
decreases subsequently till maturity period (2.69 mg/g 
fr. wt.). Ascorbic acid content in lac insect infested 
leaves was also compared with non infested condition 
during the various stages of lac insect development 
and it was found that maximum percent production 
increases in both the stages. 

Comparison of biochemical parameters of palas 
with respect to the life cycle of lac insect

Biochemical characters 

Total Sugar

The data indicate the significant differences in total 
sugar content among the various stages of lac insect 
development. The study revealed that highest level 
of total sugar was found during pre-sexual maturity 
period (36.4 mg/g fr. wt.)  and then decreased after 
fertilization rapidly (6.7 mg/g fr. wt.). Total sugar content 
of lac insect infested leaves was also compared with 
non-infested condition during the various stages of 
lac insect development and it was found that percent 
increase was more during the pre-sexual maturity 
period (58.58%) as compared to other stages. 

Soluble Protein

Significant differences in soluble protein content 
among the various stages of lac insect development 
were observed. The study revealed that highest 
level of soluble protein was found during pre-sexual 
maturity period (83.6 mg/g fr. wt.) and then decreases 
after fertilization rapidly (35.1 mg/g fr. wt.) and again 
increases towards maturity. Soluble protein content 
of lac insect infested leaves was also compared with 
non-infested condition during the various stages of 
lac insect development and it was found that percent 
increase was more during the pre-sexual maturity 
period (14.83%) as compared to other stages. 

Free Phenol

Data indicated significant differences in the free 
phenol content among the various stages of lac 
insect development. The study revealed that highest 
level of free phenol was found during before lac 
insect inoculation stage (46.10 mg/g fr. wt.)  and then 
decreased subsequently after pre sexual maturity 
period (30.0 mg/g fr. wt.)  and after fertilization stage 
(15.69 mg/g fr. wt.). Free phenol content of lac insect 
infested leaves was also compared with non-infested 
condition during the various stages of lac insect 
development and it was found that per cent increase 
was more during the pre-sexual maturity period (22.09 
%) and after fertilization (27.37 %) as compared to 
other stages. 

Superoxide Radicals 

The study revealed significant increase in superoxide 
radical’s production during after fertilization stage 
(1.97 mMol/min/g fr wt) as compared to pre sexual 
maturity stage (1.15 mMol/min/g fr wt). Superoxide 
radical’s production in lac insect infested leaves was 
also compared with non-infested condition during the 
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various stages of lac insect development and it was 
found that its percent production increases in all the 
stages.

Ascorbic Acid

The data on ascorbic acid expressed on mg per gram 
fresh weight as influenced by lac insect infested 
palas. The data indicate the difference in the ascorbic 
acid content among the various stages of lac insect 
development. The study revealed slight increase in 
ascorbic acid content during pre sexual maturity stage 
(3.42 mg/g fr wt) as compared to maturity stage (1.68 
mg/g fr wt). Ascorbic acid content in lac insect infested 
leaves was also compared with non infested condition 
during the various stages of lac insect development 
and it was found that its percent production increases 
in pre sexual maturity stage and maturity stage. 

Comparison of biochemical parameters of palas 
and its variant ‘swadi’ with respect to the life cycle 
of lac insect indicates that 

 w Developmental stages of lac insect 
significantly alter the biochemical 
constituent level in the host plant, 

 w The biochemical constituents level in the 
host plant increases as development of lac 
insect progresses, 

 w The increase in the biochemical constituent’s 
level during pre sexual maturity stage and 
their decrease suggest the high demand for 
phloem sap for rapid resin synthesis by lac 
insect. 

Thus, the study indicates that pre sexual maturity and 
after fertilization stage (male and female mating) is 
critical stage in the life cycle of lac insect.

Field guide for identification of major lac host 
plants

With the objective of creating a photographic 
guide for identification of major lac host plants, the 
photographs different parts of  lac host plants such as 
leaves, flowers, fruits, seeds, bark, lac, exudating gum 
if any, etc. were taken. So far the following lac host 
plants have been covered: 

Sl. 
No.

Common 
name

Host plants Family

1. Kusum Schleichera oleosa Sapindaceae

2. Palas Butea  monosperma Fabaceae 

3. Ber Ziziphus mauritiana Rhamnaceae

4. Semialata Flemingia semialata Leguminosae

5. Bhalia Flemingia macrophylla Leguminosae

6. Rain tree Albizia saman Mimosaceae

7. Galwang Albizia lucida Mimosaceae

8. Arhar Cajanus cajan Fabaceae  

9. Copper pod Peltophorum 
ferrugineum 

Caesalpinioideae

10. Khair Acacia catechu Mimosaceae 

11. Pipal Ficus religiosa Moraceae

12. Siris Albizia lebek Mimosaceae

13. Sandan Dalbergia oojeinensis Fabaceae

14. Banayan tree Ficus bengalensis Moraceae

15. Mimosa bush Acacia farnesiana Mimosaceae 

16. Lata palas B. superba Fabaceae

17. Putri Croton oblongifolius Euphorbiaceae

18.  Gursikhi Grewia hirsuta Tiliaceae 

19. Gum arabic Acacia nilotica Mimosaceae 

20. Ghont Z. xylopyra, Rhamnaceae

21. Red calliandra Calliandra calothyrsus Mimosoideae 

22. Turk’s cap 
mallow

Malvaviscus 
penduliflorus

Malvaceae 

23. Surinam Calliandra surinamensis Mimosoideae 

24. - Eriolaena spectabilis Malvaceae 

25. Jhand white Prosopis cineraria Fabaceae 

26. Galphuli Flemingia chappar Fabaceae 

27. Madipata Flemingia bracteata Leguminosae

28. - Flemingia stricta Leguminosae

29. Talura Shorea talura Dipterocarpaceae 

30. Ganj, Gonj Milletia extensa Papilionaceae

31. Baobab Adansonia digitata Bombacaceae 

32. Leea Leea crispa Leeaceae

33. Pride of India Lagerstromia speciosa Lythraceae

34. Kydia Kydia calycina Malvaceae 

35. Malvaviscus Malvaviscus 
penduliflorus

Malvaceae 

36. Paulownia Paulownia tomentosa Paulowniaceae

37. Prosopis P. juliflora Fabaceae 

Trainings

One-week training on 'collection and conservation of 
lac insect and host plants' for contractual staff (RAs, 
SRFs and lac culture attendants) of all network centres 
was conducted during February 19-25, 2018 at ICAR-
IINRG, Ranchi (Fig. 101).
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Fig. 101: Hands on training session for Network Project staff

Provided training on 'Lac cultivation, processing and 
value addition' to farmers from different villages of 
Dhemaji District held at Mising Autonomous Council, 
Gogamukh, Dhemaji, Assam on 21st November, 2018. 
The training was organized in collaboration with NP 
CLIGR Cooperating centre, AAU Jorhat, which was 
attended by 50 farmers (Fig. 102).

Fig. 102: Training on lac cultivation, processing and value 
addition to farmers at Gogamukh, Dhemaji

Elemental budgeting of lac production system in 
Flemingia semialata for sustainable lac insect-host 
plant ecosystem

The experiment with the following four treatment was 
carried out in a net house for studying the elements 
and biomass in lac ecosystem: Treatment1: Lac insect 
with fertilizer application; Treatment 2: Lac insect 
without fertilization application; Treatment 3: No lac 
insect with fertilizer application and Treatment 4: No 
lac insect and no fertilizer application

The potted plants were raised and fertilizers 5g MOP 
+ 4g DAP per pot were applied one month before 
inoculation of lac. The kusmi lac was inoculated in 
the month of February 2018 to raise jethwi crop. 
The package of practices for raising aghani crop 
was followed. The sampling was carried out before 
inoculation, before lac insect fertilization stage, and 

after lac insect fertilization stage. The biochemical 
parameters such as total sugar, phenol and proline 
were carried out. 

Estimation of biochemical parameters

The sampling was carried out before inoculation, 
before lac insect fertilization stage, and after lac insect 
fertilization stage. The biochemical parameters such as 
total sugar, Phenol and proline were carried out. The 
total sugar, phenol and proline content of the host 
plant were affected in all the developmental stages of 
lac insect as compared to control.  

Total sugar estimation

The sugar content of the host plant was affected due 
to lac inoculation in both with and without fertilization 
application (Fig. 103). Treatment Lac insect with 
fertilizer and lac without fertilizer decreases total sugar 
content in before lac insect fertilization stage and after 
lac insect fertilization stage. The decrease in total sugar 
content was more in before lac insect fertilization stage 
than after lac insect fertilization stage. At maturity 
stage all the treatment showed increase in the total 
sugar content. The decrease in total sugar content at 
before lac insect fertilization stage than after lac insect 
fertilization stage shows that lac insects active feeding 
stage. At maturity the increase in the total sugar 
content may be attributed towards non feeding stage.

Proline estimation 

The stress parameter, proline has showed that lac 
insect infestation affects the host plant stress status 
with respect to fertilizer application of the soil (Fig. 
104). There is an increase in proline content after lac 
inoculation. Host plant felt more stress when soil is 
not supplemented with nutrients as compared to the 
situation when the NPK is supplemented.

Fig. 103: Leaf total sugar content of F. semialata during various 
developmental stages of lac insect
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Fig. 104: Leaf proline content of F. semialata during various 
developmental stages of lac insect

Elemental analysis in lac insect-host plant 
ecosystem

Carrried out the elemental analysis of leaf, bark, stem, 
root of host and lac resin and soil for the presence of 
C, H, S, N, K, Ca, Mg, S, Fe, Mo, Mn, Cu, Zn, B, Pb during 
aghani crop 2017-18 in F. semialata using Inductively 
Coupled Plasma Mass Spectrometer and Elemental 
Analyzer at BIT, Mesra, Ranchi. The result indicates 
very high content of carbon (>40%), medium level 
of hydrogen (5-10%) and low level of nitrogen and 
sulphur (<1.0%) in lac resin whereas, in other samples 
it is medium to high for hydrogen and low for sulphur. 
Among other macro and micro elements calcium and 

potassium level is medium in lac resin. The presence 
of elements calcium and potassium in plant parts and 
soil varies from medium to high. Other elements viz., 
Mg, S, Fe, Mo, Mn, Cu, Zn, B, Pb represents low level 
in lac resin. The elements Mn and Cu even Pb & B are 
below detectable level in lac resin. The presence of 
elements calcium and potassium in plant parts and 
lac resin from medium to high indicate that they are 
essential elements for lac production.

Diversity analysis of aleuritic acid content in major 
lac insect species/strains and its use for better 
isolation strategies

Aleuritic acid content was found in Kerria lacca 
(crimson) is 15.18 per cent with 95.86 per cent purity 
and K. lacca (yellow) is 17.08 per cent with 93.71 
per cent purity during winter (aghani) crop on ber. 
Whereas, in K. lacca (crimson) is 12.37 per cent with 
93.83 per cent purity and K. lacca yellow is 10.95 per 
cent with 96.32 per cent purity during summer (Jethwi) 
crop on kusum.  However, in Kerria sharda (host-ber) is 
9.23 per cent with 93.90 per cent purity and K. chinensis 
is 19.81 per cent. The result shows, variation in aleuritic 
acid content in different lac insect species, season and 
lac host (Table 49).

Table 49: Estimation of aleuritic acid content in lac resins of different host plant and insect species at 
different time interval (average of 5 treatments)

Host Strain Season Species Colour
Weight of 

aleuritic Acid 
(gm)

Melting Point 
(oC)

Purity from acid 
value

A. After harvesting
Ber Kusmi Winter 

(Aghani)
K. lacca Crimson 15.18 92.6 95.86

Ber Kusmi Winter 
(Aghani)

K. lacca Yellow 17.07 92.5 93.71

B. 6 months after harvesting
Ber Kusmi Winter 

(Aghani)
K. lacca Crimson 16.34 QEL QEL

Ber Kusmi Winter 
(Aghani)

K. lacca Yellow 16.84 QEL QEL

C. After harvesting
Kusum Kusmi Summer
(Jethwi) K. lacca Yellow 10.95 92.6 96.32
Kusum Kusmi Summer
(Jethwi) K. lacca Crimson 12.37 92.6 93.83
Calliandra 
calothyrsus 

Kusmi Summer

(Jethwi) K. lacca Crimson 13.59 91 92.96
Ber Trivoltine  

Kusmi
- K. sharda Crimson 9.23 92.5 93.90

Flemingia 
macrophylla

- Rainy K . 
chinensis

Crimson 19.81 QEL QEL
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Network Co-operating Centres
2.2 Assam Agricultural University (AAU), Jorhat

Survey in Assam

16 districts of Assam (Dibrugarh, Darrang, Hailakandi, 
Cachar, Karimganj, East Karbi Anglong, Goalpara, 
Kokrajhar, Chirang, Bongaigaon, Jorhat, Golaghat, 
Hojai, Nagaon, Tinsukia and  Dhemaji) comprising 50 
blocks have been surveyed out of which, naturally 
occurring lac insects were found in 3 districts (East 
Karbi Anglong, Goalpara, Tinsukia) and cultivated lac 
insect found in one district (Dhemaji) (Fig. 105).

Lac insect at sex differentiation stage was observed 
on Litchi chinensis in different villages of East Karbi 
Anglong and also in Goalpara district which was at 
maturity stage in May 2018. Occurrence of lac insects 
were found at premature stage on two new local hosts, 
E-ha and Kukurhuta during the survey conducted at 
Sadiya, Tinsukia (Fig. 106). While survey conducted at 
Dhemaji revealed that many farmers as well as shelf 
help groups are engaged with lac cultivation. They 
have been cultivation lac on ber plantations which are 
widely available in the riverine areas.

Fig. 105: Lac cultivation under SHG at Dhemaji

Fig. 106: Unidentified and Kukurhuta (Assamese name) lac 
hosts with lac at Sadiya

Survey in West Bengal

In West Bengal, six districts (Kolkata, Howrah, 
Hooghly, South 24 Pargana, North 24 Pargana and 
Purbo Medinapur) comprising 14 blocks and cities 
were surveyed during October, 2018 and naturally 
occurring lac insects were found in all the districts. It 
was observed that lac insects were more abundant in 
the city than the rural areas. 

At Dankuni highway which is located in the Hooghly 
district, there are over 200 siris plants and almost all 
plants were infested with lac insect. At West Bengal, 
lac was found on host siris, peepal, banyan, ber, earleaf 
acacia, fig and another one unidentified species (Fig. 
107). Three races of lac insect have been collected 
which were at mature stage and successfully inoculated 
in the lac park, AAU, Jorhat for genetic conservation.

Fig. 107: Lac on Banyan and Siris trees and an unidentified host 
with lac at Howrah

Germplasm conservation of lac insect and its host 
plants

1. Collected races of lac insect : The germplasm 
conservation of lac insect comprises of 3 live 
races of Assam and 5 races of West Bengal

2. Collected host plants of lac insect : Germplasm 
conservation of lac host plants comprised of 18 
number of species 

Morphology of different stages of K. chinensis

1. Crawlers or First-instar nymph: The size of 
individual crawlers were determined by measuring the 
length (from tip of the head to caudal setea) and width 
of the insect body. The average length and breadth 
of newly emerge larvae (crawler) was recorded (0.59 
mm) and (0.22 mm) respectively. Three pairs of inter 
antennal setae were recorded at ventral side of head 
of crawlers (Fig. 108 a).

The length of the antennae were measured from tip of 
the flagellum to basal segment of the antennae (scape). 
The antennae of first instar nymphs of  K. chinensis 
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were consisting of scape, pedicel, and flagellum. 
Four flagellomeres were recorded on the flagellum. 
The average length of antennae was (0.198 mm). The 
apical portion were club-shaped with digitate apex 
having two sensilla. 19 number of antennal sensilla 
were recorded. Six morphologically different types of 
sensilla were identified viz. sensilla trichodea, sensilla 
basiconica, sensilla chaetica, sensilla coelonica, sensilla 
campaniformia and sensilla flagellate (Fig 108 b-c).

Pair of submedian abdominal setae and very short 
submarginal setae on segmental pairs of abdomen 
were also observed (Fig 108 d).

Legs were well developed consisting of coxa, 
trochanter, femur, tibia and tarsus. The total length 
ranges from (0.220-0.246 mm). Tarsal segments bears 
tarsal digitules, claw digitules and claw denticles (Fig. 
13e).  

In the posterior part of its body it bears supra- anal 
plate which were rectangular in shape with a medium 
cleft and short anal fringes which were continuous 
and surrounds the anal ring. Short subapical anal seta 
and a very long apical tactile seta, almost equal to its 
body length were also observed (Fig. 108 f ).

2. Pupa: The average length and width of pupa were 
(0.91 mm) and (0.26 mm) respectively along with lac 
cell.

3. Adult Male: The male lac cells were slipper like at 
the final stage and has loose operculum at the rear 
end. The male were emerged with the hind end of 
the body first by pushing the operculum. The male 
insects were recorded to be both winged and wingless 
depending on the different seasons of the lac crop. 
During summer, most of the male lac insects were 
found to be wingless whereas winged males were 
observed during winter in the month of January, 2018. 
The average length and width of wingless male were 
(1.275 mm) and (0.352 mm) respectively. It also bears a 
pair of ocelli. The wings were hyaline in case of winged 
lac insects Fig. 109 a. 

The antennae of K. chinensis were 8 segmented 
flagellum with a total average length of (0.60 mm). 
The whole antennae was covered with sensilla, and 
apical portion of antennae were clubbed shaped with 
pointed apex Fig. 109 b. Mouth parts were absent, so 
adult male insects does not intake food. 

Legs of K. chinensis were well developed consisting 
of coxa, trochanter, femur, tibia and tarsus with an 

average length of (0.512 mm). The whole leg was 
covered with more than 90 (approx.) numbers of short 
spines Fig. 109 c

Abdomen is the largest part of the body bearing a pair 
of caudal setae and long aedeagus at the posterior 
end. It bears a pair of long waxy filaments on the dorsal 
side of the abdomen Fig. 109 d.

4. Adult female: The average length and width of 
young female lac cell were (0.753 mm) and (0.711mm) 
respectively at 109 days of maturity Fig. 110 a.  
Degenerated antennae were found in adult females. 
They also bear a pair of brachial plates with average 
of length (0.220 mm) and width (0.155 mm) having 17 
numbers of round punctation. Mouth part contains 
clypeolabral shield, oral lobe and a long stylet.

The average length of female dorsal spine was 
(0.141mm) Fig. 110 b. At the posterior end, just above 
anal tubercle bears 9 numbers of perivulvar pores Fig. 
110 c. The average length and breadth of anal tubercles 
were (0.047 mm) and (0.151 mm) respectively. It was 
consisted of supra- anal plate, anal fringe and setae. 
The average height of anal fringe was recorded (0.069 
mm) with 11 numbers of setae, and the height of setae 
was 0.177 mm Fig. 110 d.

Fig. 108a: SEM of an inter-antennal setae of a crawler

Fig. 108b: SEM of an  antenna of a crawler
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Fig. 108c: Club-shaped apical segment of antenna

Fig. 108d: Abdominal setae

Fig. 108e: Tarsi with tarsal digitules (TD), claw digitules (CD) 
and denticle of a crawler

Fig. 108f: Anal cleft with anal fringes, tactile setae (TS), anal 
setae (AS) of a crawler

Fig. 109a: Lateral view of ocelli of an adult male

Fig. 109b: Antenna of adult male with pointed appex and sensilla

Fig. 109c: SEM of a leg of adult male lac insect with 90 (approx.) spines

Fig. 109d: Male lac with sheath containing aeadegus and pair 
of caudal setae (CS)
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Fig. 110a: SEM of an adult female

Fig. 110b: Brachial plates with 17 depressions

Fig. 110c: Dorsal spine of adult female

Fig. 110d: Anal tubercle of adult female

To study the biology of C. chinensis in the seeds of 
Flemingia sp.

Developmental parameters such as larval period, 
instars duration, pupal period and reproductive 
parameters such as facundity (numbers of eggs/
female), rate of oviposition (numbers of eggs/day/
female) and incubation period (days) were  recorded 
on F. Macrophylla and F. semialata seeds during winter 
(Jan-Feb) and summer (July-Aug).

The study revealed that larval (4 instars) and pupal 
developmental periods of C. chinensis were higher on 
seeds of F. semialata as compared to F. Macrophylla in 
both the seasons. During winter (Jan-Feb), 2018, the 
larval periods were 22.8 days and 23.6 days pupal 
periods, 7.2 days and 7.4 days on seeds of F. macrophylla 
and F. semialata, respectively. Whereas, during summer 
(July-Aug), 2018, relatively shorter duration 16.4 and 
18.8 (larval periods) and 4.4 and 4.6 (pupal periods) for 
both F. macrophylla and F. semialata, respectively.

Fecundity and rate of oviposition of C. chinensis was 
more in the lots which was reared on seeds of F. 
macrophylla (57.8 number of eggs/female and 6.82 
number of eggs/day/female, respectively) than the 
lots reared on seeds of F. semialata ( 49.4 number of 
eggs/female and 5.92 number of eggs/day/female, 
respectively). But the incubation period of C. chinensis 
was higher which was reared on F. semialata (3.8 days) 
than F. macrophylla (3.6 days) (Fig. 111).

 Female C. chinensis Male C. chinensis

1st instar larva          2nd instar larva                  3rd instar larva    4th instar larva

1st pupal stage         2nd pupal stage            3rd pupal stage      4th pupal stage

Fig. 111: Biology of C. chinensis
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Efficacy of edible and non-edible oils against C. 
chinensis

The efficacy of some edible and non-edible oils was 
evaluated against the most destructive seed pest (C. 
chinensis) of Flemingia sp. All total 5 different oils were 
tested at 5 different doses. The list along with their 
doses are given below:

All the treatment showed much higher mortality 
percentage as compared to the control. Among the 
five oils, Citronella oil showed the highest efficacy 
followed by Lemongrass oil, Patchouli oil, Neem oil 
and Mustard oil in controlling C. Chinensis.

At 2.5ml dose, 90% mortality was observed after 
24 hours in Citronella oil followed by Lemongrass 
oil (86%), Patchouli oil (44%), Neem oil (30%) and 
Mustard oil (24%) After 48 hours, both the Citronella 
and Lemongrass oil showed 100% mortality. Whereas, 
Patchouli oil, Neem oil and Mustard oil showed 84%, 
52% and 38% mortality,  respectively.

Other doses (5 ml, 10 ml, 15 ml and 20 ml) also showed 
similar result but with higher percentage of mortality. 
Therefore, from the experiment, Citronella oil and 
Lemongrass oil @ 2.5ml/kg seed can be recommended for 
effective control of the damaging seed pest, C. chinensis.

Study on pathogenicity of naturally occurring 
indigenous isolate of entomopathogenic fungi 
(EPF) against E. amabilis

a) Collection and isolation of EPF from naturally 
infested E. amabilis

Two indigenous strains of EPF was found naturally 
infesting E. amabilis on aghani crop of kusmi strain of 
lac insect. During harvesting of semialata crop, infected 
cadaver of E. amabilis were observed and brought 
to the laboratory and kept in moist Whatman filter 
paper under BOD incubator at temperature 26 ± 1°C 
for further mycelial growth. Four days after incubation, 
the EPF was isolated from the dead larvae (Fig. 112).

Fig. 112: Collection and isolation of EPF

b) Pure culture of the EPF

The isolates were grown on solid Potato Dextrose Agar 
(PDA) medium. The cultures of EPF 1 were white to light 
grey in colour and appeared floccose and powdery. 
(Fig. 113). Kept on moist Whatman filter paper 4 days 
after BOD incubation at 26 ± 1°C temperature.

Fig. 113: Full plate growth of EPF : rear view

c) Morphological and molecular 
characterization of EPF

Molecular characterization of EPF: The 
entomopathogenic fungi isolated from dead 
Eublemma amabilis larvae were identified  as Cordyceps 
javanica and Cordycepes fumosorosea (EPF 1) through 
molecular study and were submitted to Gene Bank, 
(accession no. MH414513, Cordyceps javanica and 
MH414514, Cordycepes fumosorosea).

Morphology

Slide culture preparation and study: Slide culture 
was prepared to study the morphology of Isaria 
fumosorosea by following standard protocol and study 
was done under microscope (10 X and 40 X). Conidia 
of the strain Isaria fumosorosea  were slightly brown 
coloured and septate (Fig. 114).

Fig. 114: Conidia and conidiogenous cells of Isaria fumosorosea 
(under 40 X)

d) Effect of EPF against E. amabilis

Two entomopathogenic fungi, viz. recently isolated 
and identified, Isaria fumosorosea and Beauveria 
bassiana (KR strain) were evaluated at three doses 
(103, 105 and 107 dilution) against E. amabilis.  The 
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treatments were done on 21st December, 2018 and 
observations were recorded one days after treatment 
and subsequent observation at two days interval till 
10 days. Study revealed that I. fumosorosea was better 
in controlling E. amabilis under laboratory condition. 
First mortality was recorded three days after treatment 
on I. fumosorosea whereas, in the B. bassiana, mortality 
was recorded after five days. After 10 days, 100 % 
mortality was recorded at 105and107 dilution in the 
I. fumosorosea treated lot. Whereas, in the B. bassiana 
treated lot, the highest mortality (77.8%) was recorded 
in 103 and 107 dilutions. Both the fungi showed 
significantly higher mortality than the control.

Study on productivity linkag parameters of AAUK-
03 (Jhalda, WB) and AAUK- 06 (Langardang, West 
Karbi Anglong) on different host plants

Productivity linkage study of AAUK-03 (Jhalda, WB) on 
F. semialata during January, 2018 to July, 2018 revealed 
that mean initial density of crawlers settlement (Nos./
cm2) were 42.40, 39.60 and 38 on lower, middle and 
upper canopy respectively. The mean final density of 
crawlers settlement (nos./cm2) were 36.60, 33.20 and 
32.80 on lower, middle and upper canopy respectively. 
The average numbers of crawlers emerged from F. 
semialata were 49 Nos./cell. The mean cell size, cell 
weight and resin weight were recorded to be 3.06 
mm, 0.032 g and 0.018 g respectively. Broodlac yield at 
harvest was 0.270 kg.

In the next season i.e. from July, 2018  to November, 
2018, Productivity linkage parameters of AAUK-03 
(Jhalda, WB) was studied on F. semialata as well as in 
a new host i.e. C. haematocephala (Powder puff). It 
revealed that C. haematocephala was superior than F. 
semialata in terms of brood lac production (0.233 kg), 
phunki lac (0.118 kg) and scrapedlac production (0.052 
kg) per meter of branch. Whereas, laboratory study on 
crawler emergence from matured female cell was also 
recorded higher on F. semialata (90.5 Nos./cell) than 
C. haematocephala (63 Nos./cell). Cell size, cell weight 
and resin output were also better in F. semialata i.e. 
3.45 mm, 0.014 g and 0.016 g respectively.

The local race (AAUK-06) was studied on four host 
plant (viz. F. semialata, F. macrophylla, F. strobilifera and 
C. cajan). The different productivity-linked parameters 
studies also showed positive results in all the hosts, but 
F. semialata was superior, followed by F. macrophylla, F. 
strobilifera and C. cajan in terms of brood lac, phunki lac 
and scrapedlac yield. In case of cell weight, maximum 
weight was observed on F. semialata 0.033 g which 

was at par to F. macrophylla 0.031g and followed by 
F. strobilifera 0.030 g and C. cajan 0.029 g. Moreover, 
the cell size showed significance difference among the 
plants. The highest size of female cell was recorded on 
F. semialata 3.41 mm and the lowest size was recorded 
on C. cajan 2.96 mm. The highest resin weight was 
recorded on F. semialata 0.018 g and lowest was 
recorded on C. cajan  0.0123 g. The average numbers of 
crawlers emerged from F. semialata were 286.24 Nos./
cell which were at par with F. macrophylla 268.90 Nos./
cell) and F. strobilifera 260.24 Nos./cell, but showed 
significance difference with C. cajan 189.49 Nos./cell.

Again in the next season after harvesting of AAUK-06, 
broodlac was re-inoculation in the superior host i.e. 
F. semialata. Productivity linkage study of AAUK-06 
(Langardang) on F. semialata revealed that mean initial 
density of crawlers settlement were 76.33, 78.67 80.00 
on lower, middle and upper canopy respectively. The 
mean final density of crawlers settlement were 69.33, 
66.00 and 61.67 on lower, middle and upper canopy 
respectively. The average numbers of crawlers emerged 
from F. semialata were 121.91 Nos./cell. The mean cell 
size, cell weight and resin weight were recorded to be 
3.06 mm, 0.031g and 0.015 g respectively. Broodlac 
yield at harvest was 0.23 kg.

The comparison between the average values of two 
seasons of each race, AAUK-06 and AAUK-03 on F. 
semialata revealed that the local strain (AAUK-06) 
was better than AAUK-03. Crawlers emergence from 
a female cell were recorded 204.07 Nos./cell in AAUK-
06 Whereas, mean numbers of crawlers from a single 
cell were recorded 51.25 in AAUK-03. Broodlac yield at 
harvest was more in local race (0.26 kg) than AAUK-03 
(0.25 kg). Broodlac, phunki lac and scrapedlac weight 
per meter branch length was also recorded higher in 
the local race. 

Direction wise settlement density of lac insect 
crawlers

Cardinal direction wise settlement density of lac 
insect crawlers was studied for two crops of AAUK-
03 (K. lacca) and two crops of AAUK-06 (K. chinensis) 
during 2018. Highest settlement density was recorded 
towards north direction in all the crops except winter 
crop of AAUK-06 in which, highest settlement density 
was recorded towards east direction. The mean of 
all the crops showed that highest settlement was 
recorded towards north (90.95 crawlers/cm2) followed 
by east (86.58 crawlers/cm2), west (69.58 crawlers/cm2) 
and south (64.60 crawlers/cm2).
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Settlement density in the upper and lower side of the 
branches were studied for winter crop of AAUK-06 
and summer crop of AAUK-03 which showed a much 
variation of settlement towards upper and lower 
side of the branches. Data based on 10 observations 
showed that settlement density towards upper side 
of the braches were only 4.20 crawlers/cm2 and 3.90 
crawlers/cm2, whereas, towards lower side 102.30 
crawlers/cm2 and 69.50 crawlers/cm2 were recorded 
for AAUK-06 and AAUK-03, respectively.

Indigenous Technical Knowledge (ITK)

a) Medicinal use of lac for body pain relief: Lac 
is used as curative medicine against rheumatic and 
other body pain by tribal people in East Karbi Anglong 
district of Assam. About one gram fully mature lac cell 
is put in a bamboo pot / pipe with a glass of water. The 
mixture is boiled till volume is reduced to one quarter. 
After cooling one third of mixture is taken per day 
to relieve rheumatic and other body pain. The actual 
amount to be administered may vary according to the 
body weight and intensity of pain.

b) Medicinal use of lac against itching: Medicinal use 
of lac against itching was recorded during interaction 
with tribal people at Merapani, Golaghat district of 
Assam. Lac encrustation after boiling with water is 
allowed to cool. Extract is applied on body to soothe 
the itchy skin.

To disseminate scientific lac cultivation 
technologies and in situ conservation

In total, three numbers of hands-on-training were 
conducted to generate awareness and to disseminate 
technology on lac cultivation during 2018. First 
training was conducted at Neul gaon, Jorhat on 14th 

September 2018 with a participation of 28 number of 
farmers (Fig. 115). The 2nd training was conducted at 
Dergaon, Golaghat district on 26th, October, 2018 with a 
participation of 21 farmers where all aspects associated 
with lac cultivation were thoroughly discussed. 
Moreover seeds of F. semialata were also distributed 
among the farmers to initiate lac cultivation.

 

Fig. 115: Training at Neul gaon

The third training was conducted at on 21st November, 
2018 in collaboration with KVK, Dhemaji and Mising 
Autonomous Council (MAC) in the Conference Hall, 
MAC, Gogamukh, Dhemaji with an active participation 
of around fifty farmers from different localities of the 
district, in which Dr. Mohanasundaram, Dr. VD Lohot 
and Dr. Nandkishore Thombare, scientists from ICAR-
IINRG had participated as the resource person along 
with the scientists from AAU, Jorhat (Fig. 116). During 
the training programme, problems encountered 
during lac cultivation in Dhemaji districts were 
discussed and necessary suggestions were provided 
to the lac growing farmers. During the training 
programme, seeds and seedlings of F. semialata plant, 
a perennial plant suitable for scientific lac cultivation 
were also distributed amongst the interested and 
progressive lac farmers of the district. At the end of the 
training, a discussion with the members of the MAC 
was also held to solve the marketing problem, which 
ultimately ends with setting up of a small scale lac 
processing unit at Dhemaji district. A meeting with Mr. 
R. Pegu, Member of Legislative Assembly, Assam was 
also organized to set up one lac processing unit and to 
popularize lac cultivation in Dhemaji district for rural 
upliftment of the tribal communities.

Fig. 116: Training at Gogamukh, Dhemaji

Correlation of lac insect with weather parameters

The life cycle durations of kusmi strain of lac insect, 
K. lacca varied from the lowest of 149 days (during 
summer, 2016) to the highest of 199 days (during 
winter, 2017) while in case of K. chinensis, it varied 
from 155 to 165 days in summer and 168 to 194 days 
in winter. The correlation analysis of lac insect showed 
a highly significant positive correlation with morning 
relative humidity (r = 0.82** for K. chinensis and 0.96** 
for kusmi strain of K. lacca). Lac insect also established a 
significant negative correlation with rainfall (r = -0.85** 
for K. chinensis and -0.69** for kusmi strain of K. lacca). 

Species composition, relative abundance and 
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diversity of ants associated with lac insect

The present investigation highlighted the 
facultative mutualistic association of six ant 
species, (Hymenoptera: Formicidae) belonging to 
three sub-families (Formicinae, Myrmicinae and 
Dolichoderinae) with lac insect (K. lacca Kerr) on 
host plant, F. semialata (Table 50).  Out of these, 
Technomyrmex albipes was the most abundant 
and dominated species which constituted 76.66 
percent (394.8 ants/15cm lac encrustation) followed 
by Paratrechina longicornis which contributed 12 
percent (61.8 ants/15cm) of the total ant community 

throughout the crop season of lac insect. Highest 
numbers of ant population (101.5 ants/15cm) as 
well as the highest numbers of ant species (5) was 
recorded at 81 days after inoculation i.e. at initial post 
fertilization stage. Shannon-Wiener diversity Index 
for ant was recorded the highest (0.87) at 81 days 
after inoculation and the lowest at maturity stage 
of lac insect (0.41). However, the Pielou's evenness 
index showed the highest value of 1.21 at 67 days 
after inoculation and the lowest at maturity stage of 
lac crop (0.14).

Table 50: Ant species, their mean population count and relative abundance

Sl. 
No. Ant species Common name Sub-family Mean 

population
Relative 

abundance

1. Camponotus parius Emery Carpenter Ant Formicinae 12.1 2.35

2. Meranoplus bicolor Guerin Meneville Silky Shield Ant Myrmicinae 43.3 8.31

3. Paratrechina longicornis Latreille Crazy Ant Formicinae 61.8 12

4. Monomorium dichroum Forel Yellow Legged Ant Myrmicinae 1.6 0.31

5. Technomyrmex albipes Smith White Footed Ant Dolichoderinae 394.8 76.66

6. Oecophylla smaragdina Fabricius Weaver Ant/Orange 
Gaster

Formicinae 1.4 0.27

Total 515

2.3 Central Agricultural University (CAU), 
Imphal

Factors controlling ant nest encrustation on lac 
insect: Thorough studies for identification of factors 
controlling ant nest encrustation on lac insects were 
done in different locations of Manipur from October, 
2017 to June, 2018. Observations were made in 20 
host plants in different locations (10 M. penduliflorus, 
5 F. macrophylla, 3 Ficus religiosa and 2 M. phillipensis). 
Observations were made on two factors i.e. micro-
climate and ant species. During study many ant 
species were seen visiting over lac encrustation in all 
the host plant, but every ant species visiting over the 
lac encrustation does not build their nest (Table 51). 

During the investigation it was observed that the 
ant, Crematogester sp. was the only ant species which 
built their protective shelter (ant nest) over the 
lac encrustation. Among the host plants including 
Malvaviscus sp., the ant nests were built only in the 
host plant that were visited by Crematogester sp. (Fig. 
117) of ant. No micro-climate has caused any affects in 
the ant nest covering over the lac encrustation.

Fig. 117: Crematogester sp. (Saint Valentine ant) building their 
protective shelter over lac encrustation

Out of 10 observed lac encrustation in M. penduliflorus 
plant, only six plants visited by Crematogester 
ant species were covered with ant nest over lac 
encrustation. In case of F. macrophylla, out of 5 
observed samples, only 2 samples having lac insect 
were visited by the Crematogester species and built 
their nest over lac encrustation. No ant nest over lac 
encrustation was seen in F. religiosa and M. phillipensis 
due to non visiting of Crematogester ant species (Fig. 
118). 
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Table 51: Incidence of ant nest covering over lac encrustation

Host plant Location Ant nest Ant species visited

M. penduliflorus Malom Present Crematogester sp.

M. penduliflorus Lamsang project field Present Crematogester sp.

M. penduliflorus Lamsang project field Present Crematogester sp.

M. penduliflorus Lamsang project field Absent Red ant / Pharaonis ant

M. penduliflorus Lamsang project field Absent Other ant species

M. penduliflorus Lamsang project field Absent Other ant species

M. penduliflorus Heigrujam Present Crematogester sp.

M. penduliflorus Heinoupok, Langjing Achouba Absent Red ant / Pharaonis ant

M. penduliflorus Horticulture Research Farm, Andro Present Crematogester sp.

M. penduliflorus Laingam Khul Present Crematogester sp.

F. macrophylla Lamsang project field Absent Other ant species

F. macrophylla Lamsang project field Absent Other ant species

F. macrophylla Lamsang project field Absent Other ant species

F. macrophylla Lamsang project field Present Crematogester sp.

F. macrophylla Lamsang project field Present Crematogester sp.

F. religiosa Khurai, Telipati Absent Red ant / Pharaohs ant

F. religiosa Tera Absent Red ant / Pharaohs ant

F. religiosa Khurai Absent Red ant / Pharaohs ant

M. phillipensis Heigrujam Absent Other ant species

M. phillipensis Lamsang project field Absent Other ant species

During the observation, it was also observed that no 
multiple ant species were visiting over lac encrustation 
at the same time.

Fig. 118: Non Crematogester sp. without building their 
protective shelter over lac encrustation

Insect-pest complex of Flemingia sp. (A bushy quick 
growing lac host plant)

A study of insect-pest complex of Flemingia sp. has 
been done in the research field since January, 2017 
to December, 2018. So far seven insect-pests were 
recorded during the study on F. macrophylla and F. 
semialata plants of which 2 belonged to Hemiptera 
order, 3 to Lepidoptera order and one each to 

Coleoptera and Diptera order (Fig. 119 & Table 52). It 
was observed that the pest species infested different 
parts viz. leaves, stems, pod/seed of this legume plant 
but most of the insects were foliage feeders. Major 
pests which caused significant damage were Aristobia 
approximator and Archips sp. Details pertaining 
to insect pest, plant parts infested and periods of 
activities done are given as under:

Fig. 119: Insect pest complex of F. macrophylla and F. semialata
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Table 52: Insect pests of Flemingia sp.

Pest Common name Order Family Damaging 
stage

Plant parts 
affected

Aphis craccivora Cow pea aphid Hemiptera Aphididae Nymph & Adult Suck the cell sap of 
leaves and stem

Orgyia sp. Yellow tussock moth Lepidoptera Lymantriidae Larva Leaves

Aristobia approximator Long horned beetle Coleoptera Cerambycidae Adult & larva Leaves & stem

Archips sp. Tortrix moth Lepidoptera Tortricidae Larva Leaves

Stauropus alternus Lobster moth Lepidoptera Notodontidae Larva Leaves

Plannococcus sp. Mealy bug Hemiptera Pseudococcidae Nymph & Adult Leaves & stem

Melanagromyza sp. Red gram pod fly Diptera Agromyzidae Larvae Pod

Foliage feeding pests

Orgyia sp. (Lepidoptera: Lymantriidae) - Yellow 
tussock moth

Larvae feed on soft young leaves of the plant of both 
Flemingia sp. Its infestation was noticed in the last 
week of October and continued up to February. The 
newly emerged young leaves were the main source of 
food for the larvae.

Archips sp. (Lepidoptera: Totricidae) --- Totrix moth

Larvae of Archips sp. were found feeding by typically 
rolling the leaves from the margin and scraping on 
the inner content of the rolled leaves. Infestation was 
noticed during December to February.

Stauropus alternus Walker (Lepidoptera: Notodontidae) 
--- Lobster moth caterpillar

Larvae feed the leaves starting from the outer margin 
including the veins. The incidence of this insect is very 
low and infestation was noticed during February to 
last week of March. 

Aristobia approximator (Coleoptera: Cerambycidae) 
--- long horned beetle

This is a highly polyphagous insect in which both the 
adults and larvae cause damaged to the plant. The early 
stage grub feeds on the leaves starting from the outer 
margin. In later stage it feeds on stems by scraping 
the plant tissue and makes a hole for egg laying. The 
infested stem parts dries up and fragile and break itself 
easily. Infestation was noticed during middle week of 
August to first week of November.

Sap sucking insect

Aphis craccivora Koch (Hemiptera: Aphididae)

Among the sucking pest Aphis craccivora was recorded 
as major pest on both the Flemingia sp. Both nymphs 

and adults were found to suck the cell sap from 
lower surface of the leaves and terminal portion of 
shoots. The infestation was noticed during 1st week of 
December to March. 

Plannococcus sp. (Hemiptera: Pseudococcidae) --- 
Mealy bug

Mealy bug was observed during February to April 
only under shade net.  They sucked the sap from the 
leaves and stems of the plant causing yellow coloured 
damaged symptom. Nymphs feed on underside of the 
leaves, causing heavy damage to nursery and grown 
up plants.

Melanagromyza sp. (Diptera: Agromyzidae) –-- Red 
gram pod fly

The pod fly was observed during January to March. 
The larvae bore inside the pod without showing any 
external symptoms until the fully grown larvae chew 
the pod wall, leaving a thin papery membrane intact 
called as window through which adults exit the pods. 

Productivity link parameters of lac insect, Kerria sp.

The productivity link parameters like initial density 
of settlement, initial nymphal mortality, male-female 
sex ratio, final density of settlement and fecundity of 
lac insect were observed soon after inoculation. The 
observations were made from three plots having 10 
plants each and replicated three times.

The results (Table 53 & 54) revealed that the initial 
density of settlement of first instar crawlers on a plant 
varied in different parts of plant with a mean initial 
density of settlement of 125.2, 128.8, 129.4; 138.6, 
102.4, 119.2 and 134.1, 123.7, 146.5 crawlers per sq. 
cm at lower, middle and upper parts of plant in three 
plots respectively and the percent mortality were 7.83, 
14.82, 13.98; 13.99, 9.96, 19.63 and 18.26, 8.0 and 16.92 
respectively in lower, middle and lower parts of plants 
in three plots. 
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Table 53: Initial density of settlement, final density of settlement and density of female at crop maturity

Plot No. Initial density of settlement 
(Crawlers per sq. cm)

Final density of settlement 
(Crawler per sq. cm)

Density of female cells at 
maturity (cells per sq. cm)

L M U L M U L M U

Plot 1 125.2 128.8 129.4 115.4 109.7 111.3 3.0 1.5 1.8

Plot 2 138.6 102.4 119.2 119.2 92.2 95.8 1.01 1.6 3.1

Plot 3 134.1 123.7 146.5 109.6 113.8 121.7 2.0 2.3 1.9

L- Lower, M – Middle, U - Upper

The mean final density of settlement were 115.4, 109.7, 111.3; 119.2, 92.2, 95.8 and 109.6, 113.8, 121.7 crawlers 
per sq. cm on lower, middle and upper portion of plant in three plots respectively. The lowest density of female 
cells at maturity was 1.01 female cell per sq. cm and highest was recorded as 3.1 female cells per sq. cm.

Table  54: Mean per cent mortality of crawlers and fecundity of lac insect on F. macrophylla

Plot No. Mean per cent mortality per sq. cm Average fecundity 
per female cell

L M U
Plot 1 7.83 14.82 13.98 248.7
Plot 2 13.99 9.96 19.63 251.4
Plot 3 18.26 8.00 16.92 246.8

L- Lower, M- Middle, U- Upper

Fecundity per female cell

The mature 3 female cells from each plot were kept in 
separate glass vials plugged with cotton individually 
up to 1 month duration and emerged crawlers were 
counted. The results reveal that the average number of 
crawlers emerged from female cells were 248.7, 251.4 
and 246.8, respectively in three plots.

Survey Programme

Manipur 

Survey programme for Lac insect and its host plants 
was conducted during May, 2018 in eight hills and one 
valley district of Manipur. The eight hill districts were 
Churachandpur, Senapati, Kangpokpi Ukhrul, Chandel, 
Noney, Tengnoupal and Tamenglong and the valley 
district was Kakching. Lac insect was found in the entire 
hills district except Senapati. Among the host plants 
Acacia sp. was found abundantly in all the hill districts 
of Manipur but the major host plant M. penduliflorus of 
the lac species K. manipurensis was found very rarely in 
all the hill districts of Manipur. Unlike the hill district, in 
Kakching district major host plant M. penduliflorus of K. 
manipurensis was found abundantly. The quick growing 
host of lac insect F. macrophylla was found abundantly 
in Ukhrul, Chandel and Tamenglong districts. Unlike 
other district, Tengnoupal is the only district in which 

F. semialata was grown naturally. A new host plant F. 
stricta was observed along with lac insect during the 
survey programmed from Chandel Christian village 
of Chandel district,  Manipur (Fig. 120). Lac insect was 
also found on mango tree (Mangifera sp.) during the 
survey from Imphal west district (Fig. 121).

Fig. 120: F. stricta and lac insect at Chandel district of Manipur

Fig. 121: Lac insect in mango tree (Mangifera sp.) at Imphal 
west district
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Sikkim

Survey programmes were conducted in the Sikkim 
State in the month of October, 2018 covering three 
Districts–East Sikkim, South Sikkim and West Sikkim 
out of four districts. Lac insect was found very rarely in 
M. penduliflorus host plant in two districts out of three 
districts i.e. in East and South Sikkim districts. During 
the survey, it was observed that M. penduliflorus was 
found abundantly in all the surveyed districts. It was 
also observed that besides M. penduliflorus, some Ficus 
sp. was found growing in some patches. No other host 
plant was seen except the above mentioned two host 
plants. 

2.4 Maharana Pratap University of Agriculture 
& Technology (MPUAT), Udaipur

Survey of lac insects and its host plants in different 
parts of arid western plain region of the country

Since the inception of the project total 72 districts out 
of 88 were surveyed in the three States viz. Haryana, 
Rajasthan, Gujarat of arid western plain region of 
the country. A total 76 locations were identified and 
recorded for the preference of lac insect on different 
hosts in the region during 2017-18. A number of surveys 
were conducted during December, 2017 to October, 
2018 to identify the various host plants prevailing in 
the different districts of Rajasthan and Haryana and to 
locate the presence of lac insect genetic resources in 
the region. Lac insect genetic resources prevailing on 
different hosts in area and to identify the commonly 
prevailing host plants for lac insects in the region 
and preferred host (potential hosts) on which high 
intensity of lac insects settlements were observed. The 
observations on different parameters of host plants 
were recorded as per the passport data sheet of host 
plants. The host plants were thoroughly surveyed and 
noticed for the presence of lac insects, their stage, 
intensity, presence of predators if any and observations 
were recorded for the parameters of lac insect as per 
passport data sheet. The survey was conducted in 14 
districts of Rajasthan, 7 districts of Haryana and nearby 
area of Udaipur region, in which 76 different location 
were covered and it was observed that the palas (B. 
monosperma Lam.), ber (Z. mauritiana Lam. and Z. 
jujube Lam.), pipal (F. religosia Linn.), paras pipal (F. 
benjamina Linn.), calandra (Calandra sp.), siris (Albizia 
lebbek Denth.), custard apple (Annona squamosa Linn.), 
Khair (A. catechu Wild.), arhar (C. cajan Linn.), gular (F. 
racemosa Linn.), babool (A. nilotica Wild.), amaltas (C. 

fistula Linn.) and bargad (F. bengalensis Linn.) were 
found frequently prevailing  as major lac insect host 
plants in the Udaipur region. It was also observed that 
at almost all locations only rangeeni strains were found 
growing well on these natural hosts. In the majority of 
Udaipur region the pipal, ber, kikar and babool were 
found in higher number as compared to other hosts 
(Fig. 122, 123 & Table 55).

Fig. 122: Different host trees of lac insect identified in arid 
western plains area

Fig. 123: Survey and collection of broodlac from various 
available host in arid western plain
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Table 55: Summary of survey in arid western plains till December 2018

Sl. No. States Total districts Number of 
districts covered

No. of districts 
surveyed in 2018 Number of locations identified

1. Rajasthan 33 26 14 59
2. Gujarat 33 28 - -
3. Haryana 22 18 7 17

Total 88 72 21 76

Collection and conservation of lac insect under ex 
situ conditions

The samples of brood lac sticks bearing mature 
female lac insects were collected from the various 
areas surveyed and were inoculated on the arhar, 
palas, Flemingia and ber available in the lac garden, 
Department of Entomology during katki season. 
The total 315.37 kg brood lac sticks of mature live 
lac insects were collected from 76 locations during 
April-July, 2018 and were maintained on arhar, palas, 
Flemingia sp. and ber at lac insect gene bank under 
development for each location, lac insect resources 
were maintained on arhar, Flemingia sp. and ber plant 
and tagged properly for further observations (Fig. 124 
& 125).

Fig. 124: Collection of broodlac for conservation under ex situ 
condition

Fig. 125: Bundling and tying of broodlac on available host in 
Lac Insect Gene Bank

Also the ber plantation at horticulture farm were 
pruned and utilized for conservation of lac insect 

genetic resources. A total 10 trees were used for the 
conservation of lac insect. 

The samples collected were also preserved in absolute 
alcohol for further identification and caged in 60 mesh 
bags for studies on parasites and predators. A number 
of predators including Eublemma sp., Chrysoperla sp. 
and hymenopterans parasites were found to infest 
the lac sticks. The emerged adults from the samples 
were collected and are preserved for identification 
and further studies. The numbers of parasite species 
were collected from the samples and were preserved 
for further identification.

Conservation of lac insect under in situ conditions 

For the conservation of insect under in situ conditions, 
the different location sat farmers field where host 
plants were available was identified. The brood lac 
sticks bearing mature female lac insects were collected 
from the various host plant from Udaipur region during 
baisakhi and katki season and were inoculated on the 
palas and ber on farmers' field (Fig. 126). 

Fig. 126: Inoculation of broodlac on available host at farmer's field

Need based / location studies on lac insects and/or 
host plants

Despite, abundant prevalence of lac insect and 
availability of host plants in the State, the commercial 
production of the lac is negligible due to lack of 
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knowledge about biology and host preference. A 
complete knowledge of the biology of lac insect and 
its host preference would be of great importance for 
promoting the lac production in the area. Hence, the 
studies on:

1. Host preference studies in rangeeni strain of lac 
insect (K. lacca Kerr) were carried out during 
2017-18.

2. Evaluation of bio-diversity of lac insect, K. lacca 
(Kerr) and management of its natural enemies 
in western plain of India. 

Host preference studies in rangeeni strain of lac 
insect (K. lacca Kerr) carried out during 2017-18: 
To study the host preference of the rangeeni strain 
of lac insect during katki season, 2017 the various 
parameters attributing host preference of lac insect 
on host were studied on ten tagged plants in three 
set of experiments of three hosts, respectively. The 
three host viz. ber, pigeonpea, F. macrophylla were 
inoculated with brood lac of rangeeni lac bearing fully 
matured females at proper sites on host plants, so as 
to provide succulent stem for  emerging crawlers to 
settle. Brood lac sticks were tied in 60 mesh nylon cage 
which allow only crawlers to move out not the natural 
enemies. The nymphs were allowed to hatch from 
mature females within 7-10 days and after completion 
of emergence the phunki lac sticks were removed from 
host plants.

The different parameters attributing the lac insect host 
preference viz. initial and final density of settlement, 
density at maturity (per sq. cm), broodlac ratio, female 
cell size (mm), weight of cell (mg), weight of resin (mg), 
sticklac yield (kg) were recorded on tagged host plants.

The results revealed that the mean initial density of 
settlement of crawlers varied from upper portion to 
lower portion of three host plants and ranged from 
32-114, 30-110 and 23-120 crawlers per sq.cm of ber, 
pigeonpea and Flemingia respectively with mean 
initial density of settlement of crawlers were 72.83, 
77.40 and  93.93; 64.20, 66.63 and 68.60; and 67.98, 
72.89 and 73.47 crawlers per sq.cm on upper, middle 
and lower portion of ber, pigeonpea and Flemingia 
respectively during katki season, 2017. The mean per 
cent initial mortality recorded during settlement at 
upper, middle and lower portion of host plants were 
10.30, 9.70 and 7.97; 14.54, 14.43 and 13.17 and 12.49, 
11.83 and 11.49 per cent mean mortality per sq. cm 
of first instar crawlers of ber, pigeonpea and Flemingia 

respectively during katki season, 2017. The final density 
of settlement of crawlers varied from upper portion 
to lower portion of three host plants 37-112, 20-100 
and 20-110 crawlers per sq.cm of ber, pigeonpea and 
Flemingia respectively with a mean final density of 
65.37, 69.93 and 86.50; 55.10, 57.67 and 60.00; 59.87, 
64.97 and 66.00 crawlers per sq.cm of settlement at 
upper, middle and lower portion of ber, pigeonpea and 
Flemingia respectively. The mean density of female 
cells at maturity recorded were 5.23, 6.00 and 5.90; 4.77, 
5.10 and 4.27; 4.80, 4.77 and 5.17 female cells per sq.cm 
on upper, middle and lower portion of ber, pigeonpea 
and Flemingia respectively and ranged from 2-9, 1-8 
and 1-7 female cells per sq. cm on ber, pigeonpea and 
Flemingia. The mean broodlac ratio was 0.186, 0.15 and 
0.19; 0.05, 0.06 and 0.07; 0.010, 0.011 and 0.009 in three 
sets of experiments of ber, pigeonpea and Flemingia 
respectively. The mean female cell size recorded for 
ber, pigeonpea and flemingia were 2.13, 1.47 and 1.81 
mm respectively during katki season, 2017. The mean 
female cell weight recorded for ber, pigeonpea and 
Flemingia were 22.54, 17.15 and 19.39 mg respectively 
during katki season, 2017. The mean weight of resin 
recorded for ber, pigeonpea and Flemingia 20.92, 15.57 
and 17.82 mg respectively during katki season, 2017. 
The mean weight of sticklac (kg) for ber, pigeonpea 
and Flemingia were 3.69, 1.73 and 1.08 kg respectively. 

The life cycle of rangeeni strain of lac insect was 
studied on ber, pigeonpea and Flemingia during katki 
season, 2017. The mean duration of pre-sexual stages 
of Rangeeni strain of lac insect recorded 46.77, 48.93 
and 47.53 days for ber, pigeonpea and Flemingia 
respectively during katki season, 2017. The mean 
duration of male emergence (days) were 11.50, 13.27 
and 12.73 days respectively on ber, pigeonpea and 
Flemingia during katki season, 2017.The sex ratio 
observed as mean per cent male insect 10.51, 11.02 and 
11.17; 11.33, 13.23 and 13.59; 10.78, 11.17 and 11.86  
per sq.cm were recorded on upper, middle and lower 
portion of ber, pigeonpea and Flemingia respectively. 
The total life period of female cells of rangeeni strain 
of lac insect in katki season, 2017 on ber, pigeonpea 
and Flemingia were 115, 120 and 118 days respectively 
from the date of inoculation to date of harvesting and 
the maximum mean fecundity (per female cell) 443.37 
was recorded from the ber. The mean scrapedlac yield 
(kg) was 0.74, 0.35 and 0.22 for ber, pigeonpea and 
Flemingia respectively in katki season during, 2017.

Evaluation of bio-diversity of lac insect, K. lacca (Kerr) 
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and management of its natural enemies in western 
plain of India. 

A total of 21 host plants recorded which need to be 
evaluated for the performance of lac insect. Frequency 
of occurrence of lac insect was found highest on F. 
religiosa which can be utilized for reservoir of broodlac 
during the summer season. Only rangeeni strain of K. 
lacca found in this region therefore ber and palas host 
plants available in plenty can be utilized for rangeeni 
lac cultivation. Collection of Abu road, Udaipur and 
Baroda performed best with regard to productivity; 
efforts may be made to multiply broodlac from the 
collections of these locations. 

The associated fauna comprised 11 species of predators, 
primary parasitoids and hyperparasitoids under 8 
families of 3 orders; of these, 8 species belonged to 
Hymenopetra, 2 to Lepidoptera and 1 to Neuroptera. 
The predators were E. amabilis, Pseudohypatopa 
pulverea and Chrysopa zastrowi; primary parasitoids 
were T. tachardiae, A. purpureus, Tyndarichus clavicornis, 
Erencyrtus dewitzii and Hyperparasitoids were 
Apanteles fakhrulhajiae, Eupelmus tachardiae, Bracon 
greeni and Brachymeria tachardiae. Maximum number 
of genera and species were recorded from family 
Encyrtidae, followed by Braconidae, Eupelmidae, 
Chalcididae, Noctuidae, Blastobasidae, Chrysopidae 
and Eulophidae in descending order. 

Predator E. amabilis, P. pulverea and C. zastrowi were the 
major predators; whereas, T. tachardiae, A. purpureus 
and E. dewitzii were the main inimical parasitoids. For 
the effective management, first spray was given at 
30 days after broodlac inoculation and subsequently 
at 30 days after first spray. After first spray the lowest 
mean population of E. amabilis was in clothianidin 50 
WDG (0.22 g/lit) followed by spinosad 2.5 EC (2.0 ml/
lit), thiacloprid 480SC (0.4 ml/lit) and diafenthiuron 
50 WP (0.05%); whereas, mean maximum Eublemma 
population was in cowdung urine solution (5%) and 
jatropha leaf extract (10%) during 2016 and 2017. 
After second spray, clothianidin gave the lowest 
mean population of Eublemma, followed by at par 
treatment of spinosad.  At time of harvesting, mean 
population was the lowest in clothianidin followed by 
spinosad and thiacloprid during both the years while 
tolfenpyrad 15 EC (2.0 ml/lit) followed by jatropha leaf 
extract was the least effective after control.

After first spray, clothianidin (0.22 g/lit) recorded the 
lowest mean population of Pseudohypatopa followed 
by spinosad (2.0 ml/lit) and thiacloprid (0.4 ml/lit). 

The treatments of cow dung urine solution (5%) and 
jatropha leaf extract (10%) were least effective. After 
second spray during 2016 and 2017, clothianidin, 
spinosad and thiacloprid recorded the lowest mean 
population which was significantly superior over all 
treatments. Cowdung urine solution and jatropha 
leaf extract was the least effective. At harvest mean 
population was lowest in clothianidin followed by 
thiacloprid and spinosad, which were significantly 
superior over all the insecticides. Similar trend 
was observed during 2017 also for all treatments; 
however diafenthiuron, neem seed kernel extract and 
tolfenpyrad showed little more efficacy as compared 
to 2016.

Clothianidin (0.22 g/lit) and thiacloprid (0.4 ml/lit) 
proved most effective with lowest mean population 
of Aprostocetus. Treatment with neem seed kernel 
extract (30 g/lit) and karanj seed extract (5%) were 
least effective after control during 2016 and 2017. 
After second spray during both the years, the least 
population found with clothianidin followed by 
jatropha leaf extract, cowdung urine solution and 
thiacloprid. The remaining treatments of neem seed 
kernel extract and spinosad were found least effective 
after control. At harvest, treatments of clothianidin 
and thiacloprid proved most effective which recorded 
the lowest population of Aprostocetus per meter of lac. 
Treatment with spinosad recorded least effective after 
control.  

Treatment with clothianidin (0.22 g/lit) and thiacloprid 
(0.4 ml/lit) was most effective which had lowest mean 
population of T. tachardiae during 2016 and 2017. 
Treatment karanj seed extract (5%) and spinosad (2.0 
ml/lit) were the least effective. After second spray, 
treatment of jatropha leaf extract (10%), karanj seed 
extract (5%) and clothianidin provided the lowest mean 
population; whereas cow dung urine solution (5%) 
was least effective during both years. At harvesting 
during 2016 and 2017, clothianidin was the most 
effective with lowest mean population of T. tachardiae. 
Treatment spinosad and jatropa leaf extract was least 
effective.

After first spray, treatment of clothianidin (0.22 g/lit) 
and jatropha leaf extract (10%) proved most dominant 
with lowest mean population of E. dewitzii. Spinosad 
(2.0 ml/lit) was least effective treatment after control. 
Identical response was seen for all the insecticides 
during 2017. After second spray, clothianidin had 
lowest population of Erencyrtus which was significantly 
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superior over all treatments. Treatment of thiacloprid 
(0.4 ml/lit) and jatropha leaf extract (10%) proved the 
second best treatments. Least effective treatments 
were spinosad (2.0 ml/lit), tolfenpyrad (2.0 ml/lit) and 
diafenthiuron (0.05%) after control. At harvesting, 
clothianidin remained most effective; while, neem 
seed kernel extract (30 g/lit) and jatropha leaf extract 
proved least effective treatments.

Insecticides evaluated for their safety to lac insect 
revealed treatments with spinosad (2.0 ml/lit), 
cowdung urine solution (5%) and tolfenpyrad (2.0 ml/
lit) to be safer. Clothianidin (0.22 g/lit) and thiacloprid 
(0.4 ml/lit) were highly detrimental to lac insect and 
recorded the least survival as compared to all other 
treatments.

Treatment of spinosad proved the most effective with 
mean broodlac to broodlac yield ratio of 2.34 and 7.53 
during 2016 and 2017, respectively and showed non-
significant difference with tolfenpyrad, karanj seed 
extract and diafenthiuron. Clothianidin and thiacloprid 
provided a negative ratio (0.21 and 0.92; 0.40 and 1.19) 
as compared to control (1.27 and 2.08) due to their 
highly detrimental effect on lac insect. 

Mass awareness among farmers for adoption and 
conservation of lac insect genetic resources

During 2017-18, various activities were taken for the 
creation of mass awareness about the lac insect and its 
host plants by conducting the campaign and farmers 
training. The farmers were imported knowledge 
about the identification, biology and cultivation of lac 
insect on the available host plants. The training were 
imported for the skill development for the cultivation 
of lac insect and various activities of lac cultivation 
were demonstrated for the better understanding and 
adaption among the farmers.

Training : A training was conducted at KVK Bawal, 
Haryana for farmers awareness about lac insect and lac 

cultivation which was attended by 56 farmers (Fig. 127).

Fig. 127: Farmers training on lac cultivation at KVK Bawal, Haryana

2.5 Punjab Agricultural University (PAU), 
Ludhiana

Survey for collection of information / lac insects /
host-plants from different parts of Punjab and 
Uttar Pradesh

Regular surveys were conducted for collecting the 
information w.r.t. lac insects and their hosts plants 
during the year 2018 in 9 districts (20 locations) of 
Punjab and 11 districts (32 locations) of Uttar Pradesh. 
The information of host plants and lac insect during 
each field survey was recorded on the passport data. 

Punjab

A total of 15 lac insect samples were collected from 
9 host plants including ber (Z. mauritiana), pipal (F. 
religiosa), chilkan (F. retusa), kikar (Acacia nilotica), 
benjamin fig (F. benjamina), kusum (Schleichera 
oleosa), siris (Albizia sp.), shisham (Dalbergia sissoo) 
and mulberry (Morus sp.) ranging from low to high lac 
population. The lac population on F. retusa, S. oleosa 
and Morus sp. was recorded for the first time; however, 
other lac hosts have earlier been reported during 
previous surveys conducted in the years 2014 to 2017. 
The samples of lac insect collected from different sites 
of Punjab are given in Table 56.  

Table 56: Status of lac insect in different locations of Punjab during 2018

Districts Latitude (°N) Longitude (°E)
Lac insect

Host Population
Hoshiarpur 31º57.805' 75º36.446' Z. mauritiana High

31º57.240' 75º36.359' Z. mauritiana High

Ludhiana 30º53.774' 75º46.881' F. benjamania High

30º53.957' 75º48.723' F. retusa High

30º53.957' 75º48.727'  S. oleosa Moderate

30º53.733' 75º46.918' D. sissoo Low
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Districts Latitude (°N) Longitude (°E)
Lac insect

Host Population
30º53.750' 75º46.906' Morus sp. Low

30º52.394' 75º50.630' F. religiosa High

Sri Muktsar Sahib 30 º32.107' 74º43.252' Z. mauritiana High

30 º32.106' 74º43.255' A. nilotica Moderate

30 º32.105' 74º43.258' Albizia sp. Low

Fazilka 30º09.768' 74º11.205' Z.  mauritiana High

30º09.170' 74º11.189' F. religiosa High

Fatehgarh Sahib 30º39.880' 76º17.483' F. religiosa High

30º36.740' 76º22.782' F. religiosa High

Low: <100, Moderate: 100-1000 and High: >1000 

Uttar Pradesh

A total of 15 lac insect samples were collected 
from four host plants namely ber (Z. mauritiana), 
pipal (F. religiosa), pilkan (F. virens) and bargad (F. 
benghalensis) ranging from moderate to high lac 
population. Among these, F. religiosa was found to 

be major host plant having high population density 
at all the locations followed by Z. mauritiana, F.  
virens and F. benghalensis. The samples of lac insects 
collected from different sites of Uttar Pradesh are 
given in Table 57.  

Table 57: Status of lac insect in different locations in Uttar Pradesh during 2018

Districts Location Latitude (°N) Longitude (°E)
Lac insect

Host Population*

Agra Tehra 26º59.697' 77º57.427' Z. mauritiana Moderate

Juja 26º52.832' 77º55.605' Z. mauritiana High

Naota di chowki 26º50.251' 77º55.179' Z. mauritiana Moderate

Kannauj Sikanderpur 27º81.423' 77º35.634' F. religiosa High

Chibbramau 27º08.666' 79º30.842' F. religiosa High

Chibbramau 27º08.669' 79º30.846' F. virens High

Chibbramau 27º08.671' 79º30.843' F. benghalensis High

Chibbramau 27º08.501' 79º30.425' F. religiosa Moderate

Mainpuri Bewar 27º13.115' 79º18.016' F. virens High

Bewar 27º13.103' 79º18.019' F. religiosa High

Bhogaon 27º15.608' 79º10.168' F. virens High

Bhogaon 27º15.645' 79º10.035' F. religiosa High

Lakhora 27º26.082' 78º54.233' F. religiosa High

Etah Etah 27º33.111' 78º40.812' F. religiosa High

Etah 27º33.350' 78º39.822' F. religiosa High

*Low: <100, Moderate: 100-1000 and High: >1000

Studies on life cycle and productivity linked 
parameters of lac insects (rangeeni strain, katki 
crop) on F. semialata, F. macrophylla and Z. 
mauritiana: The biological and productivity linked 

parameters of rangeeni strain (katki crop) of lac 
insect were studied on different host plants namely 
F.  semialata, F. macrophylla and Z. mauritiana at Lac 
Insect and Host Park, Entomological Research Farm, 
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Punjab Agricultural University (PAU), Ludhiana during 
July to October, 2018. 

The results of different biological and productivity 
linked parameters on F.  semialata, F. macrophylla and 
Z. mauritiana are presented as under:

F. semialata

 v Initial density of lac insect settlement was 
observed to be 40.47± 8.09 insects/ cm2 and 
initial percentage mortality was 14.49 ± 1.84. 

 v The mean duration of female and male cell 
differentiation i.e. duration of pre-sexual stages 
was 18.80 ± 0.75 days (range 17-20 days). 

 v The mean male emergence was observed to 
be initiated after 41.4 ± 0.66 days (range 40-43 
days) and sex-ratio (% male insects) was 9.75 ± 
1.05.

 v The mean density of surviving female lac insects 
(after initial mortality and emergence of male 
lac insects) was found to be 4.40± 0.07/cm2.

 v Mean weight of female cell was 11.80±0.18 mg 
(range 11.60-12.34 mg) after crawler emergence.

 v The average resin produced by an individual 
female cell recorded after removing the dead 
insect body from the cell 7.80±0.32 mg (range 
6.93 - 8.50 mg).

 v Average number of young ones produced by 
the single female insect ranged from 85.38 to 
131.75 individuals (106.0±9.81).

 v Broodlac yield recorded after crop harvesting 
was 68.78 g/plant. 

F. macrophylla

 v Initial density of lac insect settlement was 
observed to be 37.27± 3.59 insects/cm2 and 
initial percentage mortality was 10.28 ± 1.57.

 v The mean duration of female and male cell 
differentiation i.e. duration of pre-sexual stages 
was 19.80±0.26 days (range 19 - 20 days). 

 v The mean male emergence was observed to be 
initiated after 42.20 ± 0.75 days (range 41-44 
days) and sex-ratio (% male insects) was 18.97 
± 2.25.

 v The mean density of surviving female lac insects 
(after initial mortality and emergence of male 
lac insects) was found to be 2.80± 0.39/cm2.

 v Mean weight of female cell was 11.06±0.40 mg 
(range 9.86 – 11.84 mg) after crawler emergence.

 v The average resin produced by an individual 
female cell recorded after removing the dead 
insect body from the cell 6.59±0.40 mg (range 
5.55–7.95 mg).

 v Average number of young ones produced by 
the single female insect ranged from 60.0 to 
154.50 individuals (109.32±17.46).

 v Broodlac yield recorded after crop harvesting 
was 47.20 g/plant. 

Z. mauritiana

 v Initial density of lac insect settlement was 
observed to be 51.40± 1.63 insects/ cm2 and 
initial percentage mortality was 10.19 ± 2.25.

 v The mean duration of female and male cell 
differentiation i.e. duration of pre-sexual stages 
was 19.20±0.63 days (range 18 - 20 days). 

 v The mean male emergence was observed to be 
initiated after 43.20 ± 1.03 days (range 41-45 
days) and sex-ratio (% male insects) was 8.05 ± 
1.16.

 v The mean density of surviving female lac insects 
(after initial mortality and emergence of male 
lac insects) was found to be 4.07± 0.22/cm2.

 v Mean weight of female cell was 12.50± 0.17 
mg (range 12.07–13.02 mg) after crawler 
emergence.

 v The average resin produced by an individual 
female cell recorded after removing the dead 
insect body from the cell 9.00±0.24 mg (range 
8.40 – 9.71 mg).

 v Average number of young ones produced by 
the single female insect ranged from 27.50 to 
112.5 individuals (70.65±16.11).

 v Broodlac output recorded after crop harvesting 
was 770.7 g/plant. 

Effect of lac cultivation (rangeeni strain, katki crop) 
on seed yield and quality parameter of pigeonpea 

Studies on pigeonpea---lac insect interaction: 
Life cycle and productivity linked parameters of 
rangeeni strain (katki crop) and its effect on seed 
yield and quality parameters were carried out at the 
Entomological Research Farm, PAU, Ludhiana during 
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2018. Seeds of PAU recommended varieties (AL 882, 
AL 201 and PAU 881) were procured from Pulses 
section, Department of Plant Breeding and Genetics, 
PAU Ludhiana. These were sown under field conditions 
on May 14, 2018 in spacing of 60 cm (row to row) and 
30 cm (plant to plant). All recommended agronomic 
practices according to the PAU Package of Practices 
for kharif crops were followed to raise the crop except 
plant protection measures. The brood lac sticks (5 cm 
each) of rangeeni strain (katki crop) having mature 
female (brood) cells were inoculated on July 20, 2018. 
The nymphs were allowed to emerge from mature 
females for about two weeks. After the emergence 
of newly hatched nymphs the sticklac (phunki) were 
removed from host plants. Once the crawlers emerged 
from brood cells, the observations were recorded on 
different parameters, viz. duration of pre-sexual stage, 
male emergence, initial density settlement, initial 
mortality, sex-ratio, survival at maturity, female weight, 
resin output, female fecundity and broodlac yield. Data 
were also recorded for grain seed parameters like 100 
seed weight, grain yield per plant and crude protein 
(percent) in seeds in inoculated plants. Similar data 
were also recorded in control (un-inoculated) plants 
for comparison. The results are presented as under:

 v Initial density of lac insect settlement was 
observed to be higher in variety AL 201 
(63.27±3.31 insects/ cm2) followed by PAU 881 
(47.33±1.54 insects/ cm2) and AL 882 (45.89± 
3.19 insects/ cm2).

 v Initial percentage mortality was lowest in 
variety AL 201 (9.33 ± 1.46) followed by PAU 881 
(8.90±0.48) and AL 882 (17.43±1.01). 

 v The mean male emergence was observed to be 
initiated after 42.2±0.86 (range 40-45 days), 42.2 
±0.75 (range 40-45 days) and 44.4±1.50 (range 
40-48 days) and sex-ratio (% male insects) was 
6.75± 1.65, 9.71 ± 1.28 and 5.07±1.39 in varieties 
AL 882, AL 201 and PAU 881, respectively.

 v The mean density of surviving female lac insects 
(after initial mortality and emergence of male lac 
insects) was found to be 2.44±0.68, 3.80±0.23 
and 2.11±0.29 per cm2 respectively in varieties 
AL 882, AL 201 and PAU 881, respectively.

 v The mean duration of female and male cell 
differentiation i.e. duration of pre-sexual stages was 
19.00±0.31 (range 18-20 days), 19.80±0.26 (range 
18-21days) and 18.60±1.07 (range  16-22 days).

 v Mean weight of female cell was more in variety 
AL 201 (12.09± 0.51 mg) followed by AL 882 
(9.39±0.30 mg) and PAU 881 (8.39±0.47mg).

 v The average resin produced by an individual 
female cell recorded after removing the dead 
insect body from the cell was 8.82±0.37, 
7.10±0.15 and 5.93±0.51 mg in AL 882, AL 201 
and PAU 881, respectively.

 v Average number of young ones produced by 
the single female insect was 154.55±11.55, 
68.53±4.34 and 60.33±3.23 AL 201, AL 882 and 
PAU 881, respectively.

 v Broodlac yield recorded after crop harvesting 
was maximum in variety AL 201 (296 g / plant) 
followed by PAU 881 (191.25 g/ plant) and AL 
882 (188.60 g/ plant).  

 v Hundred seed weight was 8.87, 9.09 and 7.50 
g in lac inoculated plants as compared to and 
9.64, 10.06 and 8.56 g in control (un-inoculated) 
plants resulting in a reduction by 7.99, 9.64 and 
12.38 per cent in AL 882, AL 201 and PAU 882, 
respectively. 

 v Average seed yield per plot in lac inoculated 
plants was maximum in variety AL 201 (39.06 g) 
followed by AL 882 (27.99 g) and PAU 881 (19.93 
g). The reduction in seed yield was 16.0, 22.08 
and 23.07 per cent in variety AL 201, AL 882 and 
PAU 881, respectively. 

 v There was no difference in seed protein content 
between lac inoculated and un-inoculated 
plants (mean of 5 replications; figures in 
parentheses are range values).

Studies on insect and mite fauna associated with 
lac hosts, Z. mauritiana and C. cajan under Punjab 
conditions

To record the fauna associated with lac hosts namely 
Z. mauritiana and C. cajan under Punjab conditions, 
observations were taken every alternate day to record 
insect and mite pests causing damage to these lac 
hosts. 

Z. mauritiana: A total of 39 insect and 4 mite 
fauna belonging to orders Diptera (2), Hemiptera 
(7), Lepidoptera (8), Coleoptera (18), Isoptera (2), 
Thysanoptera (1), Hymenoptera (1) and Acari (4) were 
found to be associated with Z. mauritiana in Punjab 
(Table 58, Fig. 128). Among these, Tarucus theophrastus, 
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Indarbela quadrinotata, Euproctis basilis, E. lunata, 
K. lacca, Qadria pakistanica, Adoretus sp., Myllocerus 
undecimpustulatus, Anomala sp., Carpomyia vesuviana, 
Odontotermes sp., Microtermes sp., Scirtothrips dorsalis, 
Eriophyes cernuus and Larvacarus tranita are serious 
under Punjab conditions. Besides arthropod fauna, 
3 diseases namely powdery mildew (Microsphaera 
alphitoides), leaf mould and leaf spot (Isariopsis indica 
& Phoma macrostoma) and black fruit spot (Alternaria 
alternata & Phoma macrostroma) were also recorded 
(Table 59).

Cajanas cajan: A total of 15 insect fauna belonging 
to orders Lepidoptera (5), Coleoptera (3), Hemiptera 
(5), Diptera (1) and Orthoptera (1) were recorded 
on pigeonpea (Table 60, Fig. 129). Among these, 
Helicoverpa armigera, Maruca vitrata and Mylabris 
pustulata are serious under Punjab conditions. Apart 
from these, cercospora leaf spot (Cercospora cajani), 
bacterial leaf spots (Xanthomonas campestris pv. 
cajani) and Phytophthora stem blight (Phytophthora 
drechslera f. sp. cajani) were also found to be associated 
with pigeonpea plants (Table 61).

Table 58 : Arthropod fauna recorded on Z. mauritiana under Punjab conditions

Order/common name Scientific name Family Plant parts 
infested

Activity period Status

Lepidoptera
Ber or jujube butterfly Tarucus theophrastus 

(Fabricius)
Lycaenidae Leaves May-September Very 

severe
Bark eating caterpillar Indarbela quadrinotata 

(Walker)
Cossidae Trunk, branches April-October Severe 

Tussock moth or Rose 
hairy caterpillar

Euproctis basilis Moore Erebidae Leaves and fruits September-
October (leaves); 
December (Fruits)

Severe

Tussock moth Euproctis lunata Walker Erebidae Leaves and fruits September-
October (leaves); 
December (Fruits)

Severe

Leaf roller Psorosticha zizyphi 
(Stainton) 

Depressariidae Leaves July-September Low

American bollworm Helicoverpa armigera 
(Hubner)

Noctuidae Leaves April-May Low

Castor semilooper Achaea (=Acanthodelta) 
janata L.

Erebidae Leaves September Low

Castor capsule borer Dichocrocis 
(=Conogethes) 
punctiferalis (Swinhoe)

Crambidae Fruits March Low

Hemiptera
Lac insect Kerria lacca (Kerr) Kerriidae Branches/twigs Throughout year Severe 
Hopper Qadria pakistanica 

(Ahmed)
Cicadellidae Leaves January-February Severe

Citrus mealybug Planococcus citri (Risso) Pseudococcidae Leaves and 
terminal shoots

July-October Low

Pink mealybug Maconellicoccus hirsutus 
(Green)

Pseudococcidae Leaves and 
terminal shoots

March-April Low

Giant mealybug Drosicha sp. Coccoidae Leaves and twigs April-May Low
Wax Scale Drepanococcus chiton 

(Green)
Coccoidae Leaves and shoots July-October Low

Tree hopper Oxyrachis sp. Membracidae Twigs - Low
Coleoptera
Defoliating beetles Adoretus sp.

Myllocerus 
undecimpustulatus Faust 

Scarabaeidae Leaves
Leaves

May-October
April-October

Very 
severe

Anomala sp. Curculionidae Leaves April-October Very 
severe

Apogonia sp. Scarabaeidae Leaves June Low
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Order/common name Scientific name Family Plant parts 
infested

Activity period Status

Green tortoise beetle Oocassida pudibunda 
Boheman

Chrysomelidae Leaves July-September Serious 
in 
nursery

Spiny leaf beetle Platypria erinaceous (=P. 
andrewesi) Weise

Chrysomelidae Leaves October-
November

Low

Tortoise beetle Cassida exilis Boheman Chrysomelidae Leaves July-August Low
Tortoise beetle Glyphocassis trilineata 

(Hope)
Chrysomelidae Leaves August Low

 Six spotted flea beetle Scelodonta strigicollis 
(Motschulsky)

Chrysomelidae Leaves October Low

Long brown weevil Xanthochelus faunus 
(Olivier)

Curculionidae Leaves/twigs August-
September

Low

Small brown weevil Hypolixus truncatulus F. Curculionidae leaves August-
September

Low

 Flower feeding beetle Oxycetonia versicolor (F.) Scarabaeidae Flowers October Low
Chrysomelid beetle Diapromorpha sp. Chrysomelidae Leaves September Low

Cryptocephalous sp. Chrysomelidae Leaves July Low
Carpet beetle Anthrenus sp. Dermestidae Pollens October Low
Zig-zag ladybird beetle Cheilomenes sexmaculata 

(Fabricius)
Coccinellidae Predator - -

Ladybird beetle Angelis cardoni (Weise) Coccinellidae Predator - -
Net winged flower 
beetle

Lycostomus sp. Melyridae Flowers August Low

Diptera
Fruit flies Carpomyia vesuviana 

Costa
Tephritidae Fruits February-March Very 

severe
Bactrocera dorsalis 
(Hendel)

Tephritidae Fruits February-March Low

Isoptera
Termites Odontotermes sp. 
Microtermes sp. Termiditae Roots, Trunk, 

branches
April-October Severe 

Thysanoptera
Thrips Scirtothrips dorsalis Hood Thripidae Leaves June-July Severe
Hymenoptera
Wasp Unidentified Vespidae Predator - -
Acari
Jujube mite Eriophyes cernuus Massee Tenuipalpidae Twigs July Severe
Jujube false spider mite Larvacarus tranitansi 

(Ewing)
Tenuipalpidae Twigs July Severe

Spider Neoscona theisi 
(Walckenaer)

Araneidae Predator - -

Spider Oxyopes sp. Oxyopidae Predator - -

Table 59: Diseases recorded on Z. mauritiana under Punjab conditions

Disease Pathogen Plant parts infested Status

Powdery mildew Microsphaera alphitoides Leaves & fruits Very Severe

Black fruit spots Alternaria alternata & Phoma 
macrostroma Fruits Severe

Leaf mould and leaf spot Isariopsis indica & Phoma macrostoma Leaves Low



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

93

Cheilomenes sexmaculatus                Brown wasp Neoscona theisi

Cheilomenes sexmaculatus                Angelis cardoni Oxyopes sp.

Bactocera sp. Psyllobora bisoctonotata Platypriya erinaceous

Oxyrachis sp. Cassida exilis Myllocerus undecimpustulatus

Fig. 128:  Arthropod fauna recorded on Z. mauritiana
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Table 60: Arthropod fauna recorded on C. cajan under Punjab conditions 

Order / Common 
name Scientific name Family Plant parts 

infested Activity period Status

Lepidoptera

Pod borer Helicoverpa 
armigera (Hubner) Noctuidae

Leaves, flower 
buds, flowers,  pods 
and seeds in pods

August - October Very severe

Spotted pod borer Maruca vitrata 
(Fabricius) Crambidae

Leaves, flower 
buds, flowers and 
pods webbed with 
silken threads

August - October Very severe

Leaf webber Glapholita critica 
Meyr Tortricidae Leaves August-September Low

Red hairy 
caterpillar Amsacta sp. Arctiidae Leaves August-September Low

Looper Chrysodeixis 
includens (Walker) Noctuidae Leaves - Low

Coleoptera

Blister beetle Mylabris pustulata Meloidae Tender buds and 
flowers September Very severe

Lady bird beetle Coccinella 
septempunctata (L.) Coccinellidae Predator - -

Grey weevil Myllocerus sp. Curculionidae Leaves - Low

Diptera

Pod fly Melanagromyza 
obtusa Malloch Agromzidae Pods October-November Low

Hemiptera

Pod sucking bug Clavigralla gibbosa 
(Spinola) Coreidae Pods October-November Low

Eggplant 
mealybug

Coccidohystrix 
insolita Green Pseudococcidae Twigs - Low

Red cotton bug Dysdercus sp. Pyrrhocoridae - - Low

Spit Bug Unidentified Cercopoidea - - Low

Stink bug Unidentified Pentatomidae - - Low

Orthoptera

Short horned 
Grass-opper Unidentified Leaves Low

Table 61: Diseases recorded on C. cajan under Punjab conditions

Disease Pathogen Plant parts infested Status

Phytophthora stem blight Phytophthora drechslera f. sp. cajani Stem Severe

Cercospora leaf spot Cercospora cajani Leaves Low

Bacterial leaf spots Xanthomonas campestris pv. cajani Leaves Low
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Helicoverpa armigera damage Maruca vitrata damage Glapholita critica damage

Coccidohystrix insolita Mylabris pustulata Amsacta sp. 

Spit bug Dysdercus koengii Myllocerus sp. 

Coccinella septempunctata Short-horned grasshopper Chrysodeixis includens

Fig. 129: Arthropod fauna recorded on C. cajan
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2.6 Prof. Jayshankar Telangana State 
Agricultural University (PJTSAU), 
Hyderabad

Survey of lac insect and its host plants in Telangana

Survey was conducted in four districts viz. Adilabad, 
Mahbubnagar, Khammam & Nalgonda in Telangana. 

Table 62: Preferred host plants of lac recorded in different locations

Sl. 
No. Name of host plants No. of 

trees Location 

1. B. monosperma (Lam.) Taub. (Maddi) 19 Achampet, Mahaboobnagar Dist.

2. A. catechu (L.f.) Willd. (Kaviricandra) 32 Mannanur, Mahaboobnagar Dist. 

3. Z. xylopyrus (Retz.) Willd. (Ghotte) 18 Mallelateerdham, 

4. A. lebbeck (L.) Benth. 9 Kambalpally, Nalgonda Dist. 

5. F. benghalensis L. (Marri) 17 Maisigandi, Mahaboobnagar Dist. 

6. F. hispida L.f. (Medi) 7 Maisigandi, Mahaboobnagar Dist.

7. F. religiosa L. (Raavi) 18 Maisigandi,  Mahaboobnagar Dist.

8. P. pterocarpum (DC.) K.Heyne  (Gulmohar) 22 Indira Park, Abids, Hyderabad 

9. S. anacardium L.f. (Jeedi Mamidi) 6 Vattavarlepally, Mahaboobnagar Dist.

Fig. 130: Collection of lac insect from rain tree

Fig. 131: Occurrence of lac in F. benghalensis 

Fig. 132: Occurrence of lac in F. religiosa 

Fig. 133: Occurrence of lac in F. hispida 

 v Broodlac collection was done in tribal belts of 
the state and conservation done by inoculating 
the other areas of the respective zones viz., 
Southern Telangana Zone (STZ), Northern 
Telangana Zone (NTZ) and Central Telangana 
Zone (CTZ). 

 v Four demonstrations were conducted at Kuntala 
(Adilabad district), Pedanagaram (Rangareddy 
district), Kanh Ashram (Shadnagar) and Illandu 
(Khammam district) (Table 63).

 v Around 150 farmers, three Self Help Groups 
(SHGs) and one Ashram in Shadnagar district 
were trained to take up lac cultivation on large 
scale.  Seven farmers selected for promoting lac 
cultivation in Adilabad district (Table 64). 

Details of preferred host plants of lac recorded in 
different locations are given in the Table 62. Lac insect 
was observed on nine different lac host plants viz. A. 
saman, F. benghalensis, F. religiosa and F. hispida (Fig. 130 
to 133). Seven farmers were selected for taking up lac 
cultivation in Adilabad district.



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

97

Table 63: Trainings & demonstrations conducted 
at different districts of Telangana

Sl. 
No. 

Village District Holding in acres 

1. Kuntala Adilabad 87 

2. Pedanagaram Rangareddy 56 

3. Kanh Ashram Shadnagar 10 

4. Illandu Khammam 16

Table 64: Farmers covered under Adilabad district 
for promotion of lac cultivation

Sl. 
No. Location Farmer Holding 

in acres 

1. Chintagudem Sri Kishan 3 

2. Badampally Sri Srujan 6 

3. Mamada Sri Mahender Battu 5 

4. Venkatapur Sri Shankaramma 8 

5. Kuber Sri Basheer 26 

6. Patnapur Sri Kumarar 
Seetharam 7 

7. Rangapet Sri Srinivas Reddy 9

2.7 Sher-e-Kashmir University of Agricultural 
Sciences and Technology (SKUAST), Jammu

In situ conservation of lac insects/host plants on 
wider scale

i. Multiplication of collected local lac insect 
population

 v Plants of F. semialata were raised in nursery 
for rearing lac insects for the purpose of 
conservation and multiplication of the insect. 
A few seedlings of F. semialata were planted 
in pots and were raised in optimum protected 

natural condition. 

 v During mid October, on the appearance of 
emergence marks in the tagged branches 
of infested trees in field, the branches were 
partially clipped and were made into cuttings 
of brood lac of small size (5 cms/brood stick).

 v Brood lac sticks were wrapped in muslin cloth 
bags and were inoculated on the succulent 
branches of substitute experimental host i.e. 
F. semialata both in nursery and in pots as 
well. Phunki were removed after complete 
emergence and settling of lac insect crawlers 
on the branches. 

 v Periodic management of nursery and potted 
plants of F. semialata bearing lac insect crawlers 
were performed. Observation on the maturation 
and growth of lac insects were being recorded 
timely.

ii. Conservation through selfing in Jammu 
region : 

Partial brood was allowed for natural inoculation on 
the same host plants for sustaining and conserving 
native strain. To be more precise, we also inoculated 
seven secure plants in the vicinity.

iii. Artificial inoculation and conservation in 
mid hills to escape summer mortality:

In artificial inoculation, brood twigs were cut in size 20 
- 30 cm in length. Then, the cut pieces of brood twig 
were tied to fresh tree twigs in such a way that each 
stick touches the tender branches of trees at several 
places. This was done on or pre pruned ber at Dhar 
Road from Majalta to Billawar and Basholi. A major 
initiative was done at Cherni Phari and around areas.

Host Total plant 
surveyed (No.)

Frequency of occurrence 
without inoculation  

Trees inoculated 
in previous season 

Presence 
of lac Brood Status 

Ber 572 12 172 63 Good
Kikar 317 0 117 21 Good
Palas 185 0 85 7 Poor

Shisham 144 0 45 8 Poor
Kher 157 0 56 5 Poor

Host plant Inoculated (No) Presence of lac (No) Brood position

Ber 20 12 Good

Kher 12 3 Not good

F. racemosa 5 0 Not good
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iv. Artificial inoculation conservation:

Inoculated on succulent branches of Ficus sp., ber 
and kikar at University Rainfed Research Station, Raya 
and around the Jammu region and Himachal Pradesh 
where brood twigs were tied with the selected and 
tagged plants (Fig. 135 & 136). 

v. On arhar at SKUAST-J:

Artificial inoculation of the brood was done at 
SKUAST-J campus on arhar plants that were raised in 
the gene bank of the university. A good settlement 
was recorded on the arhar plants so far.

vi. Artificial inoculation conservation on F. 
semialata and F. macrophylla at SKUAST-J: 

F. semialata and F. macrophylla were raised in nursery 
for rearing lac insects for the purpose of conservation 
and were then transplanted to the gene bank where, 
they were inoculated with the brood. A few seedlings 
of F. semialata and F. macrophylla were planted in 
pots and were raised in optimum protected natural 
condition. Artificial inoculation was done was on the 
plants also.

Fig. 135: Natural occurrence of lac insect on ber and collection 
made by synchronizing with emergence of crawlers

Fig. 136: Artificial conservation on kikar (low summer mortality)

Brood multiplication and interventions for on-farm 
trials and demonstrations

Brood production: Past year collections were 
subjected to brood production and re-inoculated for 
further use.

Collection 
name

Quantity 
produced

Reintroduced 
for conservation 
in same location 

(No. of plants)

Demonstrations 
(No. of plants)

Gol Market 109Kg 43 12

Bantalab 56 Kg 21 7

Purkhoo 48 Kg 20 7

Udheywala 32 Kg 20 6

Kathua 50Kg 24 8

Canal Raod 23 Kg 14 5

Nagrota 32 Kg 14 5

Kangra (H.P.) 13 Kg 9 3

Cherni Pahari 143 Kg 52 17

Chi Chi Mata 112 Kg 48 17

Ghagwal 45 Kg 20 8

Railway 
Station area 38 Kg 15 7

Barmana 12 Kg 8 3

Total 713 KG

A) Plants of F. semialata and F. macrophylla were 
raised in nursery

Nurseries of F. semialata and F. macrophylla were 
separately raised for rearing of lac insect for the 
purpose of conservation and multiplication of the 
insect. The plants (1498) were also distributed among 
the famers. 

B) Establishment of brood farm at Vijaypur and 
Chatha 

Brood farm at Vijaypur: Plants raised in the nursery 
at Chatha were also transplanted to brood farm at 
Vijaypur in Samba District for the preparation of brood 
lac from where farmers can easily get the brood for the 
inoculation on ber plants in their fields. Partial plants 
were inoculated by putting of collected sticks of brood 
lac (lac sticks containing gravid females) in the host 
twigs for allowing young lac larvae (crawlers) to come 
out of their mother cells and settle on the host plant 
(Fig. 137 & 138). 

Brood Farm at Chatha: For the establishment of 
brood farm at Chatha, the site selected for nursery 
was cleaned in advance and the existing growth was 
uprooted. The whole area was then divided into sub-
plots so that plantation is effectively made. Seeds of 
Flemingia procured from ICAR-IINRG were then sowed 
in the plots. The nursery of Flemingia raised in the 
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nursery beds were then transplanted into field, where 
trials were laid down for the inoculation of brood lac 
(Fig. 137).

Fig. 137: Broodlac farm at Chatha with arhar and Flemingia 
plants

C) Inoculation and management of brood lac

 v During mid October, on the appearance of 
emergence marks in the tagged branches 
of infested trees in field, the branches were 
partially clipped and were made into cuttings 
of brood lac of small size (5 cms /brood stick).

 v Brood lac sticks were wrapped in muslin cloth 
bags and were inoculated on the succulent 
branches of substitute experimental host i.e. F. 
semialata and F. macrophylla in nursery. Phunki 
were removed after complete emergence and 
settling of lac insect crawlers on the branches. 

 v Periodic management of nursery and potted 
plants of F. semialata and F. macrophylla bearing 
lac insect crawlers were performed. Observation 
on the maturation and growth of lac insects 
were being recorded timely.

D) Gene Bank 

a. Brood maintenance for Gene Bank 

Thirteen collections that survived successfully from 
previous year were reinoculated on Flemingia and 
being maintained in the Gene Bank.

b. New collections and their conservation

The lac insects samples collected from the different 
lac hosts from different localities were inoculated on 
different lac host plants at SKUAST- Jammu during the 
month of June and October 2018. After inoculation 
the emergence and settlement data were recorded for 
each sample of lac insect on host plants. To prevent 
the infestation of lac insects with different natural 
enemies and fungi different pesticides were sprayed 
on host plants at different stages of lac insect.

Collection 
name Settlement rate

Mean 
Brood 

cells/30 
cm stick

Mean 
weight of 
fresh 100 
cells (g)

Gol Market 153.3 Crawlers/cm2 21 1.26

Bantalab 162.0 Crawlers/cm2  43 1.84 

Purkhoo 95.8 Crawlers/cm2  18 1.01 

Udheywala 87.9 Crawlers/cm2  33 0.98

Kathua 112.0 Crawlers/cm2  22 1.20 

Canal Raod 48.3 Crawlers/cm2  14 0.54 

Nagrota 52.0 Crawlers/cm2  19 0.87 

Kangra (H.P.) 49.1 Crawlers/cm2  17 0.59 

Cherni Pahari 108.9 Crawlers/cm2 23 1.01

Chi Chi Mata 103.1 Crawlers/cm2 20 0.91 

Ghagwal 93.0 Crawlers/cm2  18 0.71

Railway 
Station 86.3 Crawlers/cm2  18 0.51

Barmana 32.8 Crawlers/cm2 11 0.45

E) Artificial inoculation for multiplication on ber 
(196 No.) and kikar (128 No.) in Jammu region

Artificial inoculation was done for the multiplication 
of lac insect. Brood twigs were cut in size 20-30 cm in 
length. Then, the cut pieces of brood twig were tied to 
fresh tree twigs in such a way that each stick touches 
the tender branches of trees at several places. This was 
done on or pre-pruned ber and succulent branches of 
kikar at University Research Station Raya and around 
the Jammu region where brood twigs were tied with 
the selected and tagged plants of ber and kikar.
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F) Effect of temperature on survival of lac insect

The relationship between the temperature and 
mortality is depicted in Fig. 138 that showed increased 
mortality with the increase in temperature. The 
mortality started increasing from 16th standard week, 
when the temperature tends to reach around 40 oC.
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Fig 138: Relation between temperature and mortality of lac 
insect as observed under field conditions

G) Parasitism

I. Mean number of parasitoids infested lac cell at 
90 days after BLI

Two applications of Indoxacarb (0.5ml/l) significantly 
reduced the infestation of parasitoid infected lac cell on 
rangeeni lac on ber over the control at 90 days after BLI. 
At 90 days after BLI the mean incidence of parasitoids 
was lowered from 1.93/2.5sq cm to 0.45/2.5sq cm. 
However, the parasitoid numbers varied from 12 to 39 
(Fig. 139).

Fig. 139: Mean number of parasitoids and predators over 
control at harvest

II. Mean number of predator and parasitoids 
infected lac cell at harvest per 30 cm sticklac

Pesticide applications significantly reduced the mean 
number predators/parasitoids infested lac cells at 
harvest. It was 37.76 in case of control and was reduced 
to 19.36 in treated plants at harvest (Fig .140).

Fig. 140: Lac crop performance (katki) on F. semialata under 
intensive management

To impart training to selective master trainers for 
lac cultivation inside the community

a. Trials at Research Farm, SKUAST-J as well as at 
selected progressive growers 

Three trails were conducted at Research Farm, SKUAST-J 
and 17 trails at selected progressive grower’s fields for 
the demonstration of lac cultivation technologies. 
Saplings of F. semialata and F. macrophylla and brood 
lac were distributed to the potential grower for 
conservation and multiplication. One hundred and 
forty farmers were provided with brood lac. Fifty seven 
visits for continuous deliberations with the people of 
the areas were conducted regarding the presence of 
lac insect in the area and also information was given to 
them regarding lac cultivation and its value and uses. 
Informative pamphlets (785 No.) were also distributed 
among the participants. Eight interactive sessions 
were conducted for the farmers.

b. Training programmes 

One day training programmes (4 No.) were conducted 
at Raya Station of SKUAST-J, Cherni Phari, Vijaypur, 
main campus Chatha, SKUAST-J in collaboration with 
ICAR-IINRG, Ranchi. The farmers were briefed about 
the importance of lac insect and lac cultivation to the 
progressive growers of the region. Progressive growers 
were also informed about the monetary benefits 
of lac and how can they create their own livelihood 
while attaining lac cultivation on large scale. Near 
about 70 progressive growers actively participated in 
each training programme. These farmers were given 
complete demonstration from nursery preparation 
upto harvesting and inoculation of brood lac on 
different host plants of the region. Pamphlets were 
distributed among the farmers containing information 
about scientific cultivation of lac in vernacular 
languages. 
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c. Performance of different locally collected lac 
strains

The lac insects samples collected from different lac 
hosts from different locations were inoculated on 
different lac host plants at SKUAST–J. After inoculation 
the emergence and settlement data were recorded for 
each sample of lac insect on host plants. To prevent 
infestation of lac insects with different natural enemies 
and fungi different insecticides were sprayed on host 
plants at different stages of lac insects.

d. Performance of lac crop: Due to rising temperature 
and parasitism, the number of stick lac/bush were 
reduced below 10/plant. However other parameters 
were not substantially reduced on F. semialata.

a. Lac crop performance on natural host ber at Raya

I. Mean number of sticklac on ber per plant at harvest

Branches of the lac host tree with lac encrustation 
of mature lac insect when ready to harvest is called 
sticklac. The mean of number sticklac per plant varied 
from 10 to 34 in rangeeni lac (Fig. 141). 

Fig. 141: Mean number of sticklac on ber per plant at harvest (katki)

II. Weight of sticklac

The mean weight of sticklac p er 30 cm varied from 
17.87 to 51.28g in rangeeni lac (Fig. 142).

Fig. 142. Mean weight of sticklac (g) per 30 cm at harvest

III. Raw lac per 30 cm sticklac

The mean weight of raw lac varied from 5.03 to 15.27 
in rangeeni lac (Fig. 143).

Fig. 143: Mean weight of raw lac production (g) per 30 cm sticklac

IV. Mean fresh weight of 100 lac cell

The mean fresh weight (g) of 100 cell of lac insect 
varied from 2.75 to 5.04 in rangeeni lac (Fig. 144). 

Fig. 144: Mean fresh weight (g) of 100 cell of lac insect

2.8 Kerala Forest Research Institute (KFRI), 
Thrissur

Survey 

Tamil Nadu

Survey was conducted in Tamil Nadu during July 
2018 and December 2018. Three districts were 
reported (Coimbatore, Namakkal and Tiruchirappalli) 
c insect host trees (A. saman-1564, A. lebbeck115, 
F. bengalengis-267, F. religiosa-567 and A. 
leuchoploea-187) were observed closely during the 
survey. Matured lac from Coimbatore and Namakkal 
district were collected and newly added in KFRI gene 
bank. Most of the samples were inoculated on F. 
semialata as it shows high productivity of lac insect 
(Fig. 145 to 148).
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Fig. 145: Live lac from Coimbatore

Fig. 146: Live lac from Tiruchirappalli

Fig. 147: Live lac from Namakkal (Tamil Nadu)

Fig. 148: Live lac from Palakkad (Kerala)

Kerala

During this year, two districts (Palakad and Thrissur) 
from Kerala was surveyed. From Palakad district, live 
lac were reported from three sites and dead lac from 
two sites.  The expected crawler emerging period has 
been estimated and it will be collected and added in 
KFRI gene bank on the month of May (Fig. 149).

Fig. 149: Live lac reported sites from Tamil Nadu and Kerala during 2018-19

Collection and conservation of lac insects / host 
plants

During the survey conducted during June and 
December 2018, mature samples were collected from 
four places (Coimbatore, Namakkal, Erode, Salem) 
of Tamil Nadu districts. The samples collected were 
preserved in ethanol for further molecular analysis. 
The lac insect was collected from Erode from a new 
host, A. leuchoploea. All the stick lac collected from 
various places since 2014 were displayed with labeling 
district name in wooden boxes. Collected lac insect 
associations were also mounted and most of them are 
identified. 

The live lac collected from Shanthi nagar (Trichi 
district, Tamil Nadu) matured and crawlers started to 
emerge. This sample was also inoculated in KFRI lac 
insect gene bank. Matured live lac from Coimbatore 
district was inoculated in KFRI host plant gene bank. 
The live lac reported sites has been under observation 
for collecting matured lac in time. Ant species 
collected were preserved in 95%methanol and it will 
be mounted and identified shortly. Lac host plants 
were also maintained at KFRI gene bank (Fig. 150)

Lac Insect Museum 

KFRI started small museum about lac insect in 
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Entomology division by using lac byproduct and 
collections of lac predators, parasites, lac sticks 
(collected during survey collection) ants collections. 
Information about lac cultivation, lac uses, lac life cycle 
and distribution of lac in south India also displayed in 
the museum. The KFRI visitors also attracted towards 
lac insect museum. So the KFRI planned to extended 
lac insect museum about lac insect.

Fig. 150: Local lac host plants at KFRI Gene Bank

New lac farmers (2018-19)

The farmer, Susan, in Pattikad, Thrissur district started 
lac cultivation at garden level. KFRI provided ten 
F.semiala and five Cajanas cajan (Local host plant) 
fingerlings to them. She successfully cultivated the lac 
and is going to collect matured lac insect shortly.

Arokyarai Farmer from Wayanad approached us to 
help him for cultivating lac at his plot, so KFRI provided 
25 saplings of F. semialata, and it is in growing stage. 
Two new farmers from Kumbakonam district, Tamil 
Nadu had taken thirty numbers of F. semilata and it is 
ready for inoculation.  The live will be collected from 
Dindugal district on the month of May, 2019.

Studies on phytochemical composition of F. 
semialata

A study was conducted during May, 2018 on 
phytochemical composition of F. semialata. Two types 
of leaves (infected and non-infected) from F.semialata 
from three different locations, Kootala, KFRI and 
Muthuvara. Leaves were shade dried and gone for GC-
MS analysis to find out differentiation in phytochemical 
composition. Significant differences were founded in 
phytochemical composition between infected and 
non infected leaves of F. semialata. The analysis of 
GC-MS of infected leaves showed a total of nineteen 
chemical compounds. When compared with healthy 
leaves, infected leaves did not have chemicals such 

as 13-Hexyloxacyclotridec-10-en-2-one-Nonadecane, 
9-methyl- and Tritetracontane which is present in 
healthy leaves. The study showed that the chemical 
profile of the leaves of F. semialata is influenced by 
the feeding of insects. The number of pest attack 
were also observed during the study period from the 
month of April to May (Fig. 151).The bean plataspid, 67 
(Fabricius), also known as the kudzu bug, lablab bug 
and globular stink bug, is native to Asia (Table 65).

Table 65: Count of different major pest species of 
F. semialata

Sl. 
No. Name

Count
April May

1. Megacopta cribraria (Megacopta) 146 168
2. Aleyrodidae sp. (White flies) 307 242
3. Phenacoccus solenopsis (Mealy bug) 173 126

Total 2312 536

Catantopinae nymph Neortacris acuticeps 

Dasychira olene mendosa Mealybug

Megacopta Lac insect host plant visitors

Unidentified larvae feed on leaves of Flemingia species

Fig. 151: Pest of Flemingia sp. at KFRI
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Productivity linked parameters: A study was 
conducted to evaluate the lac production on three 
different host plants such as F. semialata, F. macrophylla 
and A. nobilis. Observation was done regularly and 
productivity liked parameter such as initial settlement, 
percentage of dead lac, percentage of male insect, 
survival at maturity and fecundity were calculated (Fig. 
152 & Table 66). 

Fig. 152: Comparison of productivity linked parameter of lac insect on three different host plants

Table 66: Biological attributes of five different lac insect stock plants 

Sample (Place) Host plant Initial 
density of 
settlement

Initial 
mortality 

(%) 

Sex ratio 
(per cent 

male)

Survival at 
maturity

Fecundity

Madurai F. semialata 56.6 17.196 60.0 7.27 219.6
Thiruvannamalai F. semialata 49.73 12.33 43.0 7.26 209.6
Dharumapuri F. semialata 56.80 10.09 48.0 8.33 170.0
Thrissur A. nobilis 58.46 13.68 42.0 7.80 189.8
Thoppur (Salem) F. macrophylla 66.22 9.73 36.41 7.56 148.8

2.9 State Forest Research Institute (SFRI), 
Jabalpur

Survey for lac insects and host plants in Madhya Pradesh
Intensive survey was conducted block wise in Madhya 
Pradesh for lac insects and their host plants in 17  
blocks of 04 districts but lac was found in 04 blocks of  
03 districts only (Table 67 & Fig. 153).

Table 67: Occurrence of lac insect and host plants 
in surveyed districts of Madhya Pradesh

Sl. 
No.

Districts Blocks with 
lac insect 

occurrence 

Host plants 
found

1. Bhopal Barasia Black siris
2. Hoshangabad Piparia, Babai Jangli jalebi, 

Kusum, Pipal
3. Katni Rithi Palas
4. Khargone - -

Fig. 153: GIS Map showing the occurrence of lac insects on 
different host plants of Madhya Pradesh

Maharashtra

Intensive survey was conducted in Maharashtra for lac 
insects and their host plants (Fig. 154). Survey of lac 
insects and host plants was done in 16 blocks of 04 
districts surveyed but lac occurrence was found in 04 
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blocks of 03 districts in Maharashtra (Fig. 155).

Fig. 154: GIS map showing the occurrence of lac insects on 
different host plants of Maharashtra

Lac insect species occurred naturally in farm lands, 
revenue lands, and forest land insects found in 
following blocks (Table 68).

Table 68: Block wise occurrence of lac insect in 
Maharashtra

Sl. 
No. Districts Blocks with lac 

insect occurrence
Host 

plants
1. Raigad - -

2. Solapur Solapur North, 
Deogaon

Rain tree 
and Pipal

3. Gadchiroli Ghot( Chamorsi) Palas
4. Satara Karad Rain tree

Collection and conservation of lac insect under ex 
situ condition

 v 87 samples of lac insect from 19 sites of 12 
districts of Madhya Pradesh were conserved in 
lac insect gene bank for ex situ conservation.

 v 114 samples of lac insect from 22 sites of 14 
districts of Maharashtra were conserved in Lac 
Insect Field Gene Bank (Fig. 156).

Fig. 155: Lac encrustation on different host plants in Maharashtra

Fig. 156: An overview of Lac Insect Field Gene Bank

New pest of F. semialata observed in Gene Bank: 
Five sap sucking pests were recorded during the year 
on F. semialata plants (Table 69).

Table 69: List of new pest of F. semialata identified 
in Gene Bank of SFRI Jabalpur

Sl. 
No.

Pest Order Common 
name

Affected 
part

1. Megacopta 
cribararia 

Hemiptera Sting bug Sap sucker 
on leaf 

2. Leptocorisa  
oratorius 

Alydidea Rice 
earhead 
bug 

Sap sucker 
on leaf 

3. Icerya 
aegptiaca 

Margarodidae Egyptian 
fluted 
scale 

Sap sucker 
on leaf & 
stem 

4. Neoconocephalus 
incertus 

Orthoptera Three eyed 
cone head 
katydid 

Sap sucker 
on leaf 

5. Pyrrhocoris 
apterus 

Hemiptera Lady 
beetle 

Sap sucker 
on leaf
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Influence of climate on lac insect crawler emergence 
period in different districts of  Maharashtra

 v A study on influence of climate on lac insect 
crawler emergence was carried out in 16 blocks 
of 11 districts of Maharashtra.

 v In case of rangeeni crop, the earliest emergence 
was noted in the first week of July  in Shahada 
(Nandurbar), Dondaicha (Nandurbar), 
Nandurbar, Yesgaon (Ahmednagar), palashkhed 
(Nashik), Ghodegaon (Ahmednagar), Kaygaon 
(Aurangabad).

 v Whereas, it was in the second  week of July 
in Amgaon (Gondia), Ambad (Jalna), Selu 
(Parbhani), Pathri (Parbhani), Nanded  districts. 

 v In the mid of July in Barphal (Jalna), Umara 
(Hingoli), Kalmnuri (Hingoli). 

Influence of climate on lac insect crawler emergence 
period in different districts of Madhya Pradesh and 
Maharashtra (October-November 2018)

 v A study on influence of climate on lac insect 
crawler emergence was carried out in 25 
blocks of 22 districts in Madhya Pradesh and 
Maharashtra.

 v Period of emergence varied in different agro-
climatic zones mainly because of variations in 
climatic conditions. 

 v In case of rangeeni crop, the earliest emergence 
was noted in the last week of October in Dindori, 
Jaithari, Anuppur, Gohparu Shahdol districts.

 v Whereas, it was in the second  week of 
November in Sanwer (Indore) , Sehore, Bhopal, 
Shahada (Nandurbar), Dondaicha (Dhule), Yeola 
(Nashik), Yesgaon (Ahmednagar), Palashkhed 
(Ahmednagar), Karad (Satara), Sangli, Deogaon, 
Tinhe (Solapur) districts. 

 v In the mid of November in Pipariya 
(Hoshangabad), Mhow (Indore), Rajpur 
(Badwani), Dondaicha (Dhule) third week 
of November in Washim, Malhivra (Hingoli), 
Osmanabad, Gangakhed (Parbhani), Latur. 

 v Last week of November in Fort Mumbai. 

Colour variation of lac insect in different parts of 
Maharashtra 

Lac insect colour variation was observed in 33 blocks 
of 22 districts in Maharashtra. Observation reveals that 

there are only 2 colours i.e. crimson and yellow colour.

In Maharashtra, crimson lac insects were reported 
from 14 sites of 14 district while yellow lac in 12 sites of 
10 districts of Maharashtra and mixed lac insect colour 
population crimson and yellow found in 4 blocks of 3 
districts. Pure yellow lac insects were found abundant 
in in Dondaicha (Dhule), Yesgaon (Ahmednagar), 
Palashkhed (Nashik), Ambad (Jalna), Selu (Parbhani), 
Pathri (Parbhani), Kanhergaon (Hingoli), Shahada 
(Nandurbar), Yeola (Nashik), Latur, Deolgaon Raja 
(Buldana), Jalgaon (Chalisgaon).

Crimson lac insect found abundantly in various 
sites of Ghodegaon (Ahmednagar), Barphal (Jalna), 
Nanded, Fort Mumbai, Amgaon, Deori (Gondia), 
Dhanora (Gadchiroli), Tumsar (Bhandara), Karad 
(Satara), Sangli, Tinhe (Solapur), Washim, Malhivra 
(Hingoli), Osmanabad, Gangakhed (Parbhani), Allapalli 
(Gadchiroli), Sinnor (Pune). Mixed crimson and yellow 
colour population of lac insect were found in Kaygaon 
(Aurangabad), Umra (Hingoli), Deogaon (Solapur).

Socio-economic status of lac grower in Balaghat 
and Seoni districts of Madhya Pradesh: A survey 
was undertaken in 2018 to find out socio economics 
status of lac growers their, education level, size of 
land holdings, host plants with them, income from 
lac cultivation and share of lac income in Balaghat 
and Seoni districts. Highest literacy was in Balaghat at 
high school level (36.36%) followed by primary school 
(31.81%), middle school (18.18%), and graduation 
(9.09%). In Seoni, district maximum literacy was 
reported under middle school level (40.90%) followed 
by primary school (22.72%), intermediate (13.63%), 
high school (9.09%). However 13.63% are lac growing 
farmers were illiterate. Majority of farmers (54.54%) 
from Balaghat district belong to middle age group 
(35-55 years), about (27.27%) respondents were young 
age group (upto 35 years) and (18.18%) respondents 
were of senior age group (>55 years). In Seoni most lac 
farmers (40.90 %) belong to middle age group (35-55 
years), about (27.27%) respondents were in young age 
group (up to 35 years) and (31.81%) respondents were 
of senior age group (>55 years).

In Balaghat, 40.90% lac growing farmers had medium 
size (2-4 ha.) land holding followed by small size (1-2 
ha.) land holding with (36.36 %) and marginal (< 1 
ha.) (22.72%), no farmer had large size (>4 ha) land 
holding. In Seoni district 54.54% lac growing farmers 
had medium size by 18.18% (2-4 ha.) land holding 
followed by small size (1-2 ha.) by  18.18% and large 
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(>4) by18.18% land holding and marginal (< 1 ha.) 
with (9.09%). In Balaghat, 5.26% farmers were having 
more than 150 palas host plants followed by (31.57%) 
farmers having between 101 to 150 trees, except 
11 farmers who had 25 to 100 plants, which occupy 
(21.05%) of total lac host plant holding. In case of ber 
host plant, it is observed 51-100 plants were owned 
by 66.6% lac growing farmers followed by 33.3% 
farmers having the about 26-50 ber plants. In the 
survey of Seoni district, 31.57% farmers have more 
than 150 palas host plants followed by 51-100 plants 
were owend by (21.05%), except 5.26% farmers were 
had  100-150 plants of palas. In case of ber host plant, 
it is observed that maximum farmers were having 26-
50 and more than 150 trees of ber were with 29.41% 
farmers group respectively, however 5.88% farmers 
were having between 51-100 plants. 

In the study (45.45%) farmers earn upto Rs. 5,000 
annually followed by (31.81%) farmers get Rs.10,000 
to 20,000 annually from lac production. However, 
only (9.09%) farmers get good income of more than 
Rs. 20,000. In the economic study of Seoni district, it 
is reported that (36.36%) lac farmers earn Rs.10,000 to 
20,000 annually and (27.27%) also earnings more than 
Rs. 20,000 from only lac production (Fig. 157).

In Balaghat, it was found that 31.81% farmers share lac 
income to total income is 11-20% with minimum 4.54 
per cent share contribution (41-50%). Whereas, Seoni 
district's farmers share lac income (36.36%) to total 
income (11-20%) (Fig. 158). 

Fig. 157: Percentage wise annual income from lac cultivation

Fig. 158: Share of lac income from lac growers

On-farm trials on lac cultivation technologies: 
Carried out on-farm trials on lac cultivation 
technologies in different agro-climatic regions of 
Madhya Pradesh, on two tree species:

 v Village-Nandiya, Block-Pipariya (Hoshangabad) 
on kusum host plants.

 v Village Hardi, Block Burhan (Shahdol) on palas trees.

Training details of adopted/selected farmers in 
collaboration with ICAR-IINRG, for in situ conservation, 
(Fig. 159):

 v Sukhri, Block Niwas, Mandla (M.P.) - Training 
workshop comprised of 17 farmers (12.01.2018).

 v Javaida, Block Niwas, Mandla (M.P.) - Training 
workshop comprised of 23 farmers from village 
Jaivaida   and field staff of the Forest Deptt.
(14.01.2018).

 v Chargaon, Block Bijadandi, Mandla (M.P.) - 
Training workshop comprised of 37 farmers 
from village Chargaon, Khursar (17.12.2018).

 v Kohani Block Niwas, Mandla (M.P.) - Training 
workshop comprised of 32 farmers from village 
Kohani, Bhadari and field staff of the Forest 
Deptt. (24.12.2018).

Balaghat

Seoni

Balaghat

Seoni
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Fig. 159: Training workshops conducted, SFRI, Jabalpur

Lac Insect Museum

Lac insect museum was established at Lac Co-operating 
Center, State Forest Research Institute, Jabalpur (Fig. 
160). It was inaugurated by Shri Ravi Shrivastava, Head 
of Forest Force, Madhya Pradesh on 26th February, 2018 
in presence of Shri CH Murlikrishnan, Director, SFRI 
Jabalpur, Dr. Pratibha Bhatnagar, Lac Project In-charge, 
and team of scientists. Lac museum consisting of lac 
samples collected from different agro-climatic regions 
of Madhya Pradesh, Chhattisgarh and Maharashtra. 
Various kinds of lac products, lac host plant herbarium, 
display board of predators, parasites, hyperparasitoids 
etc., different posters, training manual and other 
scientific publications of centers showing identification 
of lac host plants, various lac strains, different host 
plant’s insects, life cycle of insect, crop management, 
pruning and other agronomical practices, along with 
small tools and equipments used for cultivation.

Fig. 160: Lac Museum, SFRI, Jabalpur

ITKs of Lac Insect

Sl. 
No.

ITKs of Lac/Uses Source

1. Lac having the numerous 
medicinal properties as used 
in weight loss, heart problems, 
cholesterol control, dehydration, 
fat degradation, etc. In use 
of Jaundices, cough, asthma, 
Anemia can also be cured, if 
it’s taken with the fresh milk of 
goat’s milk. 

Unani 
medicine, 
Crawford 
market, 
Mumbai

2. Lac is a natural product having 
warming effect on human 
beings, so in ancient time, used 
to abort the pregnancy.   

Gajanand 
Agrawal, 
Gondia

3. Used as ornamental like bangles, 
garland, air ring, etc.

Gohpuru Baiga 
Tribal, Shahdol 
District

4. Used in the Havan samagri Rewa District
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Publications

Research articles:

1.  Hazarika LK, Das P, Saikia R and Islam AN (2018). 
Settlement behaviour of lac insects, Kerria lacca 
crawlers. J. Entomol Zoology Studies 6(6): 1267-
1269.

2. Bhatnagar P, Balram L, Ramdeen B and Armo BS 
(2018). Variation in productivity linked biological 
attributes of brood lac samples collected from 
different parts of Madhya Pradesh. J. Tropical 
Forestry 34 (2):29-41.

3. Sharma S, Swami H, Lekha, Chandra B and 
Bairwa HL (2018). Life cycle of lac insect on 
different hosts.  Ind. J. Applied Entomol. 32(1): 
19–23.

4. Swami H, Lekha, Sharma SK and Kumar K (2018). 
Survey for Lac insect genetic resources in Arid 
Western Plains of India. J. Entomol. Res. 42 (3): 
399-404. 

Popular articles:

1. Laa-prakitik rojon (in vernacular language, 
Published in daily Assamese news paper, Dainik 
Janambhumi, 10.7.2018).

2. Laar Poiyujoniyota (in vernacular language, 
Published in fortnightly AAU news paper, Ghare 
pothare, 01.12.2018).

3. Bhatnagar Pratibha, Balram Lodhi and Bharat 
Singh Armo (2018). yk[k mRiknu vkthfodk dk izeq[k 
lk/ku&Vaniki Sandesh, 9(2-3): 25-32.

Papers presented in conferences:

1. Bhatnagar Pratibha, Balram Lodhi and 
Ramdeen Bhalavi (2018). Variation in lac crawler 
emergence period in different agro-climatic 
zones of Madhya Pradesh. National Seminar 
on climate change and role of communities for 
adaptation and mitigation, 18-19 September, 
SFRI, Jabalpur, 102-108.

2. Mangat HK, Shera PS, Kaur R, Sharma S and 
Sangha KS (2018). Natural infestation of lac 
insect Kerria lacca (Kerr) in different agro-
ecological zones of Punjab. Proceedings of 

National Seminar on Environmental Changes 
and its Impact on Faunal Diversity in Indian 
Agro-ecosystems, PAU, Ludhiana, 19-20 
November 2018, 72.

3. Thakur A, Shera PS, Kaur R, Sharma S and Sangha 
KS (2018). Host plants associated with lac insect 
Kerria lacca (Kerr) (Coccoidea: Tachardiidae) in 
Punjab, Delhi and Uttar Pradesh. Proceedings 
of National Seminar on Environmental Changes 
and its Impact on Faunal Diversity in Indian 
Agro-ecosystems, PAU, Ludhiana, 19-20 
November 2018, 71.

Folders:

1. Lac insect and Its Importance in local vernacular 
language (Manipuri).

2. Lac insect cultivation in local vernacular 
language (Jammu region).

Technical bulletins: 

1. Hemant Swami and Lekha (2018). Status of Lac 
insect  and host in arid western plain. Network 
Project on Lac Insect Genetic Resources, DOR, 
MPUAT, Udaipur.

2. Purnima Das, Surajit Kalita, Rituraj Saikia and 
Priyanka Saikia (2018). Semialata gosot laa khetir 
orthonoitik bislekhan (Bulletin No. AAU/DR/19/
BU/253/2018-19).

3. Priyanka Saikia, Lakshmi Kanta Hazarika, 
Purnima Das, Surajit Kalita and Rituraj Saikia 
(2018). Lac cultivation in Assam (Monograph 
No. AAU/DR/19/MG/252/2018-19).

4. Bhatnagar Pratibha, and Balram Lodhi (2018). 
iyk'k ds o`{kksa esa yk[k dh d`f"k izfØ;k - Lac Training 
Manual.

Radio talk: 

1. Purnima Das. Scientific cultivation of lac insect, 
All India Radio, Dibrugarh (12.12.2018).

2. Purnima Das. Lac cultivation awareness 
programme, All India Radio, Dibrugarh 
(9.11.2018).
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Approved on-going Research Projects

Sl. No. Project No. Title of the Project Principal Investigator

Core Program – I : Productivity and Quality Improvement

1. 1.1.049 Integrated nutrient management and vegetative propagation 
technique for quick establishment of Kusum (Schleichera 
oleosa (Lour.) Oken)

Dr. S Ghosal

2. 1.1.056
Development and evaluation of lac production practices for 
swadi palas for productivity and two bushy hosts--arhar and 
semialata for summer sustainability

Dr. J Ghosh

3. 1.1.060 Collection, conservation, characterization and documentation 
of lac insect/host plant biodiversity (Phase - III)

Dr. VD Lohot

Sub-Project
Comparative analysis of life table and population parameters 
of both kusmi and rangeeni strains of lac insect, Kerria lacca on 
three bushy host plants

Shri Asish Kumar Rout

4. 1.1.064 Identification and cloning of putative key genes involved in 
terpene biosynthesis of the Indian lac insect, Kerria lacca (Kerr)

Dr. Thamilarasi K

5. 1.1.066
Morpho-physiological characterization vis-à-vis strategies to 
augment quality and storability of seeds of Schleichera oleosa 
under ambient condition

Dr. NK Sinha

6. 1.1.067 Understanding lac insect-host plant interaction --- A molecular 
approach

Ms S Sinha

Core Program – II : Crop Production System Management
7. 1.1.058 Lac Integrated Farming System--Phase II Shri Asish Kumar Rout

8. 1.1.065 Evaluation of the effect of drip irrigation and plastic mulch on 
growth and yield of Flemingia semialata

Er. SK Srivastava
 

9. 1.1.068 Effect of abiotic factors on lac associated fauna in rangeeni 
crops (Phase-II) Dr. A Mohanasundaram

Core Program – III : Processing, Storage and Quality Management

10. 1.2.060 Development of pilot-plant of dewaxed decolourized lac 
(DDL) for training, demonstration and process refinement

Er. SK Pandey

11. 1.2.066 Biodegradation studies on lac resin using soil burial method 
processing

          Dr. MF Ansari

12. 1.2.070 Development of pilot plant of guar gum derivative for training 
and demonstration

          Dr. SC Sharma

13. 1.2.073 Study on spray drying of gum ghatti (Anogeissus latifolia) Er. Ranjit Singh
 

Core Program – IV : Value Addition, Application Development and Product Diversification

14. 1.2.062 Synthesis and evaluation of cross-linked guar gum hydrogels 
for application in bio-remediation and in agriculture

Dr. N Thombare
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Sl. No. Project No. Title of the Project Principal Investigator

15. 1.2.063 Green synthesis of silver nanoparticles capped in acacia and 
jhingan gum for bactericidal application

Dr. MZ Siddiqui

16. 1.2.065 Development of coating formulation for paper packaging 
materials

Dr. MF Ansari

17. 1.2.067 Modification of guar and arabic gum for potential use as 
dietary fibre Dr. AR Chowdhury

18. 1.2.068 Natural gum based adsorbents for removal of heavy metals 
from water Shri Mohd Ali

19. 1.2.069 Synthesis of natural gum based nanocomposite hydrogel for 
wound healing and water treatment

Dr. S Srivastava

20. 1.2.071 Synthesis of guar gum hydrogel-nanoparticle hybrid scaffold Dr. SKS Yadav

21. 1.2.072 Development and evaluation of resin/gum based sticky insect 
trap

Dr. N Thombare

Core Program – V: Capacity Building of Farmers and Entrepreneurship Development

22. 1.3.052 Capacity building, skill development, extension education and 
information service on natural  resins and gums

Dr. Nirmal Kumar

Core Program – VI: Technology Evaluation, Refinement, Dissemination and Demonstration

23. 1.3.053 Market information support and impact assessment of 
technological interventions for NRGs Dr. RK  Yogi

Network Projects (ICAR, New Delhi sponsored)

24. 3.2.026 Network Project on Harvesting, processing and value addition  
of natural resins and gums

Dr. N Prasad (PC)

25. 3.1.054 Network Project on Conservation of lac insect genetic 
resources Dr. KK Sharma (PC)

ICAR-DBT

26. 2.1.055
Identification, cloning and characterization of genes involved 
in pigment biosynthesis of the Indian lac insect, Kerria lacca 
(Kerr)

Dr. Thamilarasi K

ICAR-ICRAF

27. 2.1.054 Enabling tribal communities to improve their livelihoods 
through agroforestry systems on a sustainable basis 

Dr. J Ghosh

Inter-Institutional (ICAR-IINRG & ICAR-IIAB)

28. 1XX12912
Development and evaluation of the efficacy of novel 
nanoparticles for enhancing yield in rice and Indian major 
carp

   Dr. A Roy Chowdhury 

29. --
Enhancing food, nutritional and livelihood security of marginal 
and small farmers in Jharkhand through need based agricultural 
technologies

Dr. Nirmal Kumar
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Publications

Research Papers

 v Ansari MF and Sarkar PC (2018). Modification of 
gummy mass with biomine resin: An industrial 
waste to a source of income. Multilogic Sci. VIII 
(B): 293-297.

 v Bhavana P, Singh AK, Kumar R, Prajapati GK, 
Thamilarasi K, Manickam R, Maurya S and 
Choudhary JS (2018). Identification of resistance 
in tomato against root knot nematode 
(Meloidogyne incognita) and comparison of 
molecular markers for Mi gene. Australas Plant 
Pathol. (https://doi.org/10.1007/s13313-018-0602-8).

 v Chowdhury AR, Siddiqui MZ and Prasad N 
(2018). Thermal behaviour of Buchanania 
lanzan gums collected from different places. Int. 
J. Bioresource Sci. 5(2): 117-121. 

 v Ghosal S, Lohot VD, Bhat SS and Sinha NK (2018). 
Kusum (Schleichera oleosa (Lour.) Oken) seed 
germination and seedling growth as affected 
by integrated nutrient management under acid 
soil of Jharkhand. Multilogic Sci. VIII (B) : 336-39.

 v Ghosal S, Sharma KK, Singh AK and Singh BP 
(2018). Recent advances in lac production 
technologies. J. Pharmacogn. Phytochem. 1: 
1598-1600.

 v Ghosh J, Jyoti A, Lohot VD, Sinha NK, Ghosal S, 
Thamilarasi K, Thakur VV (2018). Consequence 
of lac cultivation on pigeonpea (Cajanus cajan) 
seeds and seedling establishment. Multilogic 
Sci. VIII (C): 268-271.

 v Ghosh J, Lohot VD, Ghosal S, Singhal V and 
Thamilarasi K (2018). Pruning for tree vigour 
and lac productivity of palas variant swadi 
(Butea monosperma) in Chhotanagpur platue of 
Jharkhand. J. Pharmacogn. Phytochem.1: 1714-
1717.

 v Kandasamy T, Mishra V, Toppo N, Ranjan S, 
Mohanasundaram A, Sharma KK and Ramani 
R (2018). Genetic association of geographic 
populations and species of lac insects of the 
genus Kerria (Hemiptera: Coccoidea) with EST-

microsatellite markers. Res. J. Biotechnol. 13(9): 
77-89.

 v Kaushik S, Sharma KK, Ramani R and Lakhanpaul 
S (2018). Detection of Wolbachia Phage (WO) 
in Indian lac insect [Kerria lacca (Kerr.)] and 
its implications. Ind. J. Microbiol. (https://doi.
org/10.1007/s12088-018-0763-8).

 v Kumar Y, Ghosh J, Mishra RK and Chaturvedi SK 
(2017). Evaluation of chickpea (Cicer arietinum  
L.) germplasm in Jharkhand. J. Food Legumes 
30(3): 11-13.

 v Kumar Y, Ghosh J, Mishra RK and Chaturvedi 
SK (2017). Performance stability of promising 
chickpea (Cicer arietinum L.) cultivars in 
Jharkhand. J. Food Legumes 30(4): 251-255.

 v Lohot VD and Ghosh J (2018). Biochemical 
response of Flemingia semialata (Roxb.) to 
sap sucking lac insect Kerria lacca Kerr. Ind. J. 
Entomol. 80(4): 1672-1677 (DoI: 10.5958/0974-
8172.2018.00306.1). 

 v Lohot VD, Ghosh J, Ghosal S, Thamilarasi K, 
Gunjan, Sharma KK (2018). Effect of lac culture 
on seed quality traits of pigeonpea [Cajanus 
cajan (L.) Mill sp.]. J. Entomol. Zool. Stud. 6(2): 
2293-2298.

 v Lohot VD, Ghosh J, Thakur VV, Sinha NK, 
Thamilarasi K, Mohanasundaram A and Ghosal 
S (2018). Studies on effects of plant growth 
regulators on physiology of lac insect (Kerria 
lacca kerr) infested Flemingia semialata (Roxb.). 
Multilogic Sci. VIII (B): 256-260.

 v Mandal MP, Mamta K, Mandal SS, Mandal SK and 
Sinha NK (2018). Allelopathic effect of aqueous 
leaf extracts of Withania somnifera dual on 
germination and seedling growth of wheat. J. 
Pharmacogn. Phytochem. 7(1S): 3158-3161.

 v Mohanasundaram A, Meena SC, Monobrullah 
Md, Sharma KK, Anees K and Verma S (2018). 
Variations in population of lac associated fauna 
in relation to different lac host plants, lac insect 
strains and seasons of cultivation. J. Entomol. 
Zool. Stud. 6(2): 490-495.

Publication and Publicity
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 v Mohanasundaram A, Ramani R, Sharma KK and 
Thamilarasi K (2018). Reproductive isolation in 
lac insects -- Kerria lacca and Kerria chinensis. Ind. 
J. Entomol. 80(4): 1327-1330 (DoI: 10.5958/0974-
8172.2018.00282.1).

 v Mohanasundaram A, Sharma KK, Lohot VD, 
Thamilarasi K, Ghosh J, Ramani R, Shamim G, 
Choudhury N and Eqbal S (2018). Occurrence of 
lac insects and their host plants in Tamil Nadu 
and Kerala. Ind. J. Entomol. 80 (4): 1351-1358 
(DoI:  10.5958/0974-8172.2018.00288.2). 

 v Pandey SK, Yadav SKS, Prasad N and Sharma 
SC (2018). Chouri-parta method of estimating 
seedlac yield. J. Agri Search 5 (4): 260-264 

 v Priya H, Chanchala K, Kumar N, Singh R and 
Dhar DW (2018). Influence of low pH stress on 
growth, specific biochemical parameters and 
antioxidants amongst selected Nostoc strains. 
Int. J. Current Microbiol. Applied Sci. 7 (07): 3055-
3064.

 v Raja P, Singh N, Srinivas CV, Singhal M, Chouhan 
P, Singh M, Sinha NK (2018). Analyzing energy–
water exchange dynamics in the Thar desert. 
Clim. Dynam.  50: 3281-3300.

 v Rajgopal NN and Meshram NM (2018). Second 
species of unusual leafhopper genus Univagris 
(Hemiptera: Cicadellidae: Deltocephalinae) 
from India. Zootaxa. 4514(3): 425-430.

 v Rajgopal NN, Stuti, Meshram NM and Shashank 
PR (2018). DNA barcoding and description 
of new species of Paradorydium Kirkaldy 
(Cicadellidae: Deltocephalinae: Eupelicini) from 
India. J. Asia Pac. Entomol. 21: 1059-1063.

 v Shamim G, Pandey DM, Sharma KK and Ramani 
R (2017). Anti-feedant effect of water-soluble 
anthraquinone pigment of Kerria lacca. J. Bio-
Sci., 25: 77-81 (http://www.banglajol.info/index.
php/JBS/index ISSN 1023-8654).

 v Sharma SC, Prasad N, Pandey SK and Singh R 
(2018). Mechanization status in commercially 
important NRGs production -- A Review. 
Multilogic Sci. VIII (E): 353- 357.

 v Sharma SC, Prasad N, Pandey SK and Kar Amit 
K (2018). Studies on engineering properties of 
selected natural exudate gums. J. Agricul. Engg. 
55 (1): 54 – 63.

 v Sharma SC, Singh MP, Singh Jayant and 

Rastogi SK (2018). Effect of work conditions on 
oxygen uptake and energy cost of test draught 
he-buffalo during tread mill exercise under 
controlled environment. J. Agri Search, 5 (3): 203-
210.

 v Sharma SC, Prasad N, Pandey SK and Giri SK 
(2018). Status of resin tapping and scope of 
improvement -- A review. Agricul. Mechanization 
in Asia, Africa and Latin America, 49 (3): 16 – 26.

 v Siddiqui MZ, Chowdhury AR, Ali Md and Prasad 
N (2018). Plant exudate gum induced silver 
nanoparticles-----Future potentials. Multilogic 
Sci. VIII (C): 148-150.

 v Singh AK, Ghosal S, Sinha NK and Kumar N 
(2018). Utilization of lac factory waste for 
integrated nutrient management in brinjal and 
its effect on soil fertility. Multilogic Sci. VIII (E): 
246-248.

 v Singh AK, Jaiswal AK, Monobrullah Md, Sinha 
NK and Raizada A (2018). Conserving broodlac 
on Flemingia semialata in Albizia procera (siris) 
plantation during summer season under rainfed 
condition. J. Pharmacogn. Phytochem. 7 (1S): 
1157-1159.

 v Singh AK, Sinha P, Singh CS, Singh SK, Singh AK 
and Sinha NK (2018.) Effect of establishment 
methods on yield and economics of dry direct 
seeded rice (Oryza sativa  L). J. Pharmacogn. 
Phytochem. 1: 1169-1172.

 v Singh R, Pradahan RC, Thakur A, Kumar S, Pandey 
SK, Sharma SC and Prasad N (2018). Studies on 
flow properties of gum arabic powder. Multilogic  
Sci. VIII (C): 286-288.

 v Sinha NK, Ghosh J, Lohot VD and Ghosal S (2018). 
Morpho-physiological study of lac insect host 
plants kusum (Schleichera oleosa). Multilogic  Sci. 
VIII (B): 365-366. 

 v Sinha NK, Ghosh J, Lohot VD, Monobrullah Md, 
Ghosal S, Sharma KK, Singh AK and Brajendra 
(2018). Effect of some plant growth regulators 
on growth, seed setting, seed shattering and 
seed yield in lac insect host plant Flemingia 
semialata Roxb. J. Pharmacogn. Phytochem. 7 
(1S): 2290-2292.

 v Sinha NK, Santra P and Raja P (2018). Prospects 
and study of soil seed bank in India. J. 
Pharmacogn. Phytochem. SP (1): 1878-1882.
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 v Srivastava SK and Jeet P (2018). Effect of drip 
irrigation and plastic mulch on growth and seed 
yield of Flemingia semialata. Multilogic Sci. VIII 
(B): 397-398.

 v Srivastava S, Yadav SKS, Chowdhury AR, 
Thombare N and Mazumder PM (2018). 
Evaluation of wound healing properties of 
tannin isolated from butea gum. Multilogic Sci. 
VIII (A): 368-369. 

 v Srivastava S, Chowdhury AR and Sharma SC 
(2018). Control of deacetylation in gum karaya 
on storage for quality retention. Int. J. Bioresource 
Sci. 5 (2): 95-99.

 v Thakur A, Siddiqui MZ, Singh R and Prasad N 
(2018). Comparative study of physiochemical 
properties of chironji (Buchanania lanzan) gum 
and bahera (Terminalia bellerica) gum. Multilogic  
Sci.  VIII (C): 138-140. 

 v Thamilarasi K, Sajiya E, Monika G, Kanchan K, 
Vaibhav DL, Mohanasundaram A and Sharma 
KK (2018). Plant host induced variation of 
endosymbionts associated with Kusmi lac 
insects. Multilogic Sci. VIII (C): 99-102.

 v Thombare N, Mishra S, Siddiqui MZ, Jha U, 
Singh DD and Mahajan GR (2018). Design 
and development of guar gum based novel, 
superabsorbent and moisture retaining 
hydrogels for agricultural applications. 
Carbohydr. Polym. 185: 169–178.

 v Thombare N, Mate CJ, Thamilarasi K, Chowdhury 
AR and Srivastava S (2018). Physico-chemical 
characterization and microbiological evaluation 
of gum ghatti as potential food additive. 
Multilogic Sci. VIII (E): 316-319. 

 v Yogi RK, Kumar Alok, Singh AK and Kumar 
Nirmal (2018). Marketing efficiency of various 
channels for disposal of natural resins in tribal 
areas:  A case study of central and north eastern 
plateau zones of India. Jharkhand  J.  Develop. 
Mgmt. Studies. 15 (4): 7475-7492.

 v Yogi RK, Singh AK, Kumar Nirmal and Sharma 
KK (2018). Assessing minimum support price for 
non-wood forest products (NWFPs): A priority 
based policy intervention in India. Multilogic  
Sci. VIII (C): 261-267.

Papers presented/contributed in conferences/ 
symposia/seminars

 v Mohanasundaram A (2018). Tritrophic 
interaction in lac ecosystem: A semiochemical 
approach. International Conference on 
Biocontrol and Sustainable Insect Pest 
Management, AC & RI, Killikulam, Tamil Nadu, 
January 29-31, p. 147-151.

 v Following papers were presented in  
International Conference on Advances in 
Environmental and Agricultural Biotechnology 
(ICAEA-2018), St. Xavier’s College, Ranchi,  
February 22-24, 2018: 

 w Siddiqui MZ, Chowdhury AR, Prasad N and 
Singh BR. Evaluation of bactericidal efficacy 
of synthesized Buchanania lanzan gum-
based silver nanoparticles, p. 25-26.  

 w Chowdhury AR, Srivastava S and Thamilarasi 
K. Enzymatic hydrolysis of guar gum--A 
potential source of dietary fibre, p. 75.

 w Thamilarasi K,  Kumari K, Ghosh J, Tribhuvan 
K, Gargi M, Lohot VD and Ghosal S. Molecular 
diversity of pigeon pea genotypes as 
revealed by EST microsatellite markers.   

 v Following papers were presented in 2nd 
International Conference on Food & Agriculture, 
under the theme ‘Sustainable Agriculture for 
Food Security (SAFE)’  organized by The Ohio 
State University in association with Endling 
Conferences, Dhanbad (Jharkhand), March 29-
31, 2018: 

 w Ghosal S. Recent Advances in lac production 
technologies, p. 117.

 w Lohot VD. Elucidating the biochemical 
changes in Flemingia semialata (Roxb.) 
during life stages of lac insect (Kerria lacca 
Kerr), p. 117.   

 w Sinha NK. Prospects and study of soil seed 
bank in India, p. 132.

 w Ghosh J. Impact of pruning time for tree 
vigour of swadi palas (Butea monosperma) 
and lac production in Chhotanagpur 
plateau of Jharkhand, p. 135. 

 v Following papers were presented in  
International Conference on Emerging 
Technologies, Systems & Applications (ICETSA - 
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2018), JRU, Ranchi, April 21-22, 2018:

 w Chowdhury AR, Siddiqui MZ and Prasad 
N. Thermal behavior of Buchanania lanzan 
gums collected from different places, p. 40.

 w Thamilarasi K, Mohanasundaram A and 
Sharma KK. Molecular detection of the 
parasitoid, Aprostocetus purpureus in 
rangeeni crop of the Indian lac insect, Kerria 
lacca (Kerr), p. 42.

 v Following papers were presented in 2nd National 
Conference on Doubling Farmers Income for 
Sustainable & Harmonious Agriculture (DISHA 
-2018), ICAR-IINRG, Ranchi, August 11-12, 2018:

 w Sharma KK. Potential of lac cultivation in 
doubling farm income and lac value chain 
for entrepreneurship development: An eco-
friendly option for tribal areas (Lead Paper), 
p. 1-2.

 w Kumar N, Sharma SC and Yogi RK. 
Mechanization for increasing farm income 
and rural employment, p. 48 - 49.

 w Ansari MF. Modification of gummy mass 
with biomine resin: An industrial waste to a 
source of income, p. 51.

 w Thakur A, Siddiqui MZ and Singh R. 
Comparative study of physiochemical 
properties of chirongi (Buchanania lanzan) 
gum and bahera gum (Terminalia bellerica), 
p. 52.

 w Thombare N, Mate CJ, Thamilarasi 
K, Chowdhury AR and Srivastava S. 
Physico-chemical characterization and 
microbiological evaluation of gum ghatti 
(Anogeissus latifolia Wall), p. 55-56.  

 w Ghosal S, Lohot VD, Bhat SS and Sinha 
NK. Kusum (Schleichera oleosa (Lour.) 
Oken) seed germination and seedling 
growth as affected by integrated nutrient 
management under acid soil of Jharkhand, 
p. 66.

 w Yadav SKS and Yogi RK. Value addition of 
lac at producer's level for enhancing farm 
income, p. 68.

 w Siddiqui MZ. Plant exudate gum induced 
silver nanoparticles---Future potentials 
(Lead Paper), p. 69.

 w Ghosh J. Repercussion of lac cultivation on 
pigeonpea seeds after germination, p. 75.

 w Sinha NK. Morpho-physiological  study of 
lac insect host plants Kusum (Schleichera 
oleosa), p. 85.

 w Sinha S, Thamilarasi K, Lohot VD, 
Mohanasundaram A and Sinha NK. 
Characterizing the surface features of lac 
host plants, p. 86.

 w Mohanasundaram A,  Sharma KK,  Lohot 
VD, Thamilarasi K, Naaz N and Mishra R. 
Calliandra      calothyrsus --- A multipurpose 
tree legume for doubling the farmer’s 
income, p.95.

 w Chowdhury AR, Srivastava S and Maurya S. 
Methylated lac dye --- A potent antifungal 
agent against phytopathogenic fungi, p. 
147. 

 w Singh R, Pradahan RC, Thakur A, Kumar S, 
Pandey SK, Sharma SC and Prasad N. Studies 
on flow properties of gum arabic powder, p. 
149 - 150.

 w Sharma SC, Prasad N, Pandey SK and Singh 
R. Mechanization status in commercially 
important NRGs production --- A review,   p. 
161.

 w Lohot VD, Ghosh J, Thakur V, Sinha NK, 
Thamilarasi K, Mohanasundaram A and 
Ghosal S. Studies on effects of plant growth 
regulators on physiology of lac insect (Kerria 
lacca Kerr) infested Flemingia semialata 
(Roxb.), p. 168. 

 w Srivastava S, Yadav SKS, Chowdhury AR, 
Thombare N and Mazumder PM. Evaluation 
of wound healing properties of tannin 
isolated from butea gum, p. 169.  

 v Following papers were presented in 
International Conference on Rural Livelihood 
Improvement by Enhancing Farmers’ Income 
through Sustainable Innovative Agri and Allied 
Enterprises, BIT, Patna, October 30 – November 
01, 2018:

 w Pandey SK, Yadav SKS, Prasad N and Sharma 
SC. Chouri – parta method of estimating 
seedlac yield from sticklac and scope of 
improvement, p. 153.
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 w Singh R, Pradahan RC, Sharma SC, Pandey 
SK, Thakur A and Prasad N. Studies on flow 
properties of gum karaya (Sterculia urens) 
powder, p. 179.

 w Sharma SC, Prasad N, Pandey SK and Singh 
R. Mechanization status in commercially 
important NRGS processing --- A review, p. 
187.

 w Pandey SK, Sharma SC, Prasad N and Singh 
R. Lac based entreprenurship for enhancing 
income of farmers/rural youth, p. 188 - 189.

 v Following papers were presented in National 
Symposium on Entomology 2018: Advances and 
Challenges, Professor Jayashankar Telangana 
State Agricultural University, Hyderabad, 
December 10-12, 2018:

 w Mohanasundaram, A.  Development of an 
accurate method for forecasting of larval 
emergence in Indian lac insect, Kerria lacca 
(Hemiptera: Tachardiidae), p. 71-72.

 w Thamilarasi K and  Ekbal S. Identification 
of resin biosynthesis genes in the Indian 
lac insect by Suppression Subtractive 
Hybridization, p. 181-182. 

Book/Chapters/Bulletins/Manuals/Extension 
folders/Project reports

 v Thombare N, Lohot VD, Prasad N and Sharma KK 
(2018). Major Gum and Resin Plants of India: A 
Field Guide. ICAR- IINRG, Ranchi, i-vi + 1-136 pp.

 v Yadav SKS, Sharma SC, Yogi RK, Kumar N and 
Sharma KK (2018). Training Manual on Recent 
Advances in High Value Products and Industrial 
Applications of Natural Polymers. ICAR-IINRG, 
Ranchi, 1-168 pp.

 v Yogi RK, Kumar A and Singh AK (2018). Lac, Plant 
Resins and Gums Statistics 2016: At a Glance 
(Technical Bulletin No. 19/2018). ICAR-IINRG, 
Ranchi, 1-80 pp.

 v Bhatt BP and Sharma KK (Chief Eds.)  Souvenir 
cum Lead/Abstracts Proceedings Book. 2nd 
National Conference on Doubling Farmers’ 
Income for Sustainable and Harmonious 
Agriculture – DISHA-2018. Jointly organized by 
Science and Tech Society for Integrated Rural 
Improvement (S & T, SIRI); ICAR-RCER, Patna; 
ICAR-IINRG, Ranchi; ICAR-IIAB, Ranchi, August 

11-12, 1-173 pp ( ISBN: 978-93-84113-72-8).

 v Sharma KK (2018). Doubling farm income of rural 
households across the eastern plateau and hill 
regions of India, 19-42 pp. In: Doubling Farmers’ 
Income through Sustainable and Harmonious 
Agriculture. Bhatt BP (Chief Ed.), 1-239 pp.

 v Sinha NK, Santra P, Raja P, Brajendra, Nathawat 
NS (2018). Conserving soil seed bank of sewan 
grass in under grazing in Indian arid rangelands 
for doubling farmers’ income, 94-97 pp. In: 
Doubling Farmers’ Income through Sustainable 
and Harmonious Agriculture. Bhatt BP (Chief 
Ed.), 1-239 pp.

 v Mishra S, Thombare N, Ali M and Swami S 
(2018). Applications of Biopolymeric gels in 
agricultural sector In: Thakur VK, Thakur MK 
and Voicu SI (Eds.). Polymer gels: Perspectives 
and applications. Springer, Singapore (ISBN: 
978-981-10-6079-3; ISBN 978-981-10-6080-9 
(e-book), 185-228 pp.

 v Sinha NK, Bhadana VP, Meena SR, Giri SP, 
Brajendra (2018). Soil seed bank in Indian 
arid rangeland: An appraisal, 103-107 pp. In: 
Training Manual: Climate-Smart Agriculture 
& Soils. Dhermesh Verma, Vinayak Shedekar, 
Asmita Murumkar, Ritesh Sharma, Amrendra 
Kumar, Versha Rani,Fausal Yousf and Brajendra 
(Eds.), International Conference on Food and 
Agriculture, Dhanbad,  Jharkhand, 1-120 pp. 

 v Following chapters were published in Training 
Manual  on Recent Advances in High Value 
Products and Industrial Application of Natural 
Polymers (Eds: Yadav SKS, Sharma SC, Yogi RK, 
Kumar N and Sharma KK), 2018, 1-168 pp.:

 w Yadav SKS, Sharma SC and Yogi RK. ICAR- 
IINRG at a glance: Role in production, 
processing & value addition of NRGs, 1-5 pp.

 w Mohanasundaram A and Sharma KK. Lac 
insect life cycle, lac crop cycle and natural 
resins and gums related technology, 6-13 pp.

 w Ghosal S. Recent technologies in production 
of natural resins and gums: An overview, 14-
28 pp.  

 w Sharma SC, Prasad N and Pandey SK. Value 
addition of lac on small scale processing - 
Village level entrepreneurship, 29 – 37 pp. 
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 w Pandey SK, Sharma SC and Prasad N. 
Lac based high value technologies for 
entrepreneurs and industries, 38 – 45 pp.  

 w Pandey SK, Sharma SC and Prasad N. 
Utilization of lac industry by-products and 
waste for high value products from natural 
resins and gums, 46 – 51 pp. 

 w Yadav  SKS. Industrial applications of natural 
gums, 52-56 pp.

 w Sharma SC, Pandey SK and Prasad N. 
Harvesting and tapping techniques for 
natural resins and gums,  57 – 67 pp. 

 w Ansari MF. Entrepreneurial opportunities in 
lac based coating compositions, 68 – 70 pp.

 w Singh R and Sharma SC. Spray drying of 
natural gums, 71-75 pp. 

 w Chowdhury AR and Srivastava S. Value 
addition of guar and arabic gum for dietary 
fibre application, 76 – 78 pp.

 w Ansari MF. Lac based composite and particle 
board: Entrepreneurship potential, 82 – 88 
pp.

 w Thombare N, Ali M, Swami S, Chowdhury 
AR and Srivastava S. Recent advances in 
applications of natural gums in agriculture, 
89-95 pp. 

 w Ali M. Application of natural gum based 
adsorbent for water purification, 96-98 pp.  

 w Siddiqui MZ. Medicinal importance of oleo-
resins, 99-101 pp.

 w Kumar Nirmal. Extension technologies for 
effective transfer of technology, 102-109 pp.

 w Srivastava S, Chowdhury AR and Thombare 
N. Quality control of natural resins and gums 
-- An industrial perspective,  110-118 pp.

 w Yogi RK and Kumar N. Current market 
environment and commercial aspects of 
natural resins and gums, 119-125 pp.

 w Chowdhury AR and Srivastava S. Recent 
advances in characterization of NRGs, 126 – 
132 pp.

 w Yadav  SKS.  Post harvest care, handling and 
storage of NRGs, 133 – 135 pp.

 w Yogi RK, Yadav SKS and Kumar N. Recent 
inspiring appearances in NRG sector: Case 
studies about ecopreneurs, 148-156 pp. 

 w Sharma KK. Conservation and promotion of 
NRGs: A way forward, 157-164 pp. 

 w Siddiqui MZ.  Use of natural resins & gums in 
nanotechnology, 165-168 pp.

Popular articles 
 v Following popular articles were published in 

Laksha, 2018 (ISSN No. 2454-7840), ICAR-IINRG, 
Ranchi, 106 p.: 

 w oSHko Mh yksgksV ,oa uan fd'kksj BksacjsA iyk'k % ,d 

cgqvk;keh o`{k]  i`"B 1&2A

 w lkSesu ?kks"kky ,oa oSHko Mh yksgksVA chgu laj{kd iks"kd 

o`{k vkSj bldk egRo]  i`"B 8A

 w lrh'k pUnz 'kekZ] fujatu izlkn ,oa lat; dqekj 
ik.Ms;A xzke Lrjh; m|ferk ds fy;s yk[k çlaLdj.k 
dh yèkq bdkbZ]  i`"B 9&14A

 w rfey jlh ds] e/kq jatuk xkxhZ ,oa lkft;k bdckyA 
dhVo.kZd]  i`"B 15&17A

 w T;ksfrZe; ?kks"k ,oa oSHko Mh yksgksVA vjgj % ,d 
cgqi;ksxh nygu Qly] i`"B 18&20A

 w uoys'k dqekj flUgk ,oa dsoy Ï".k 'kekZA cgqewY; 
jky&xksan ;qä xqXxy ikSèks dh oSKkfud [ksrh vkSj ml 
ls mPp vk;] i`"B 21&23A

 w v.kZo jk; pkSèkqjh ,oa lat; JhokLroA [kk| {ks= esa 
izkÏfrd xksan dk iz;ksx] i`"B 24&25A

 w js'kq Hkkj}kt] egrkc tkdjk flíhdh ,oa fujatu 
çlknA Xokj (DyLVj chu) dh oSKkfud [ksrh] i`"B 
26&27A

 w lrh'k pUnz 'kekZ] fujatu izlkn ,oa lat; dqekj 
ik.Ms;A phM+ ds o`{k ls çkÏfrd jky (yhlk) nksgu dh 
mUur rduhd] i`"B 28&31A

 w lhek dqekjh ,oa vukfedk BkdqjA esFkh xksan % ,d 
ifjp;] i`"B 32&33A

 w uan fd'kksj Bksacjs] oSHko Mh yksgksV ,oa jktdqekj ;ksxhA 
Hkkjr es lky ('kksfj;k jkscqLVk) taxyksa ij eaMjkrs 
[krjs % ,d leh{kd izfrosnu] i`"B 34&37A
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 w Jo.k dqekj] lq'khy dqekj ,oa lrh'kpUnz 'kekZA 
lgtu% ,d vkS"kèkh; ikSèkk (ftUnxh dk isM+)] i`"B 
38&39A

 w vukfedk Bkdqj ,oa lqèkk duksft;kA dVgy dk 
ijklj.kh futZyhdj.k] i`"B 40&31A

 w jathr flag ,oa fgekuh fiz;kA elkyksa dh jkuh % xksy 
fepZ dk izlaLdj.k ,oa izkSs|ksfxdh] i`"B 47A

 w vk'kh"k dqekj jkmr ,oa ½f"kds'k dqekjA i;kZoj.k Mh 
,u , % iwoZ dkfyd ,oa orZeku tSo fofoèkrk ds laj{k.k 
dh mHkjrh rduhd] i`"B 51&52A

 w Jqrh flUgkA i;kZoj.kh; iznw"k.k ds fy, tSo izS|ksfxdh 
lekèkku % le; dh vko';drk] i`"B 58&60A

 w ,l ih flag ,oa fueZy dqekjA Tkykxe çcaèku ,oa l?ku 
o fVdkÅ [ksrh] i`"B 67&68A

 w uoys'k dqekj flUgk] lkSesu ?kks"kky ,oa fueZy dqekjA 
moZjdksa esa feykoV dh Rofjr tk¡p djus ds lkèkkj.k 
rjhds] i`"B 69&70A

 w jktdqekj ;ksxhA Hkkjr esa xSj dk"Bh; ouksit dh 
orZeku fLFkfr rFkk uhfrxr gLr{ksi % ,d fo'ys"k.k] 
i`"B 71&72A

 w Jo.k dqekj] lrh'k pUnz 'kekZ ,oa jathr flagA lkSj 
fMfLVys'ku ds }kjk ty dk 'kqf¼dj.k] i`"B 73&74A

 w ,e tsM flíhdh ,oa vats'k dqekjA vuqlaèkku dh 
miyfCèk;ka] i`"B 75&80A

 w vats'k dqekj ,oa ,e tsM flíhdhA vk;kstu] i`"B 
81&87A

 w vats'k dqekj ,oa ,e tsM flíhdh A Ïf"k vuqlaèkku ,oa 
Hkkjrh; Hkk"kk,a] i`"B 95&96A

 v Siddiqui MZ (2018). Natural plant gums and 

resins: Source of livelihood. Van Sangyan, 5(1): 1-4.+ 

 v js'kq Hkkj}kt] lhek dqekjh] egrkc tkdjk flíhdh ,oa 
fujatu çlkn (2018)A eVj dh mUur [ksrhA d`"kd oUnuk] 
flrEcj] i`"B 17&18A

 v lhek dqekjh] js'kq Hkkj}kt] egrkc tkdjk flíhdh] 
vukfedk Bkdqj ,oa fujatu çlkn (2018)A Hkkjr ds foy{k.k 
lkx&ikrA d`"kd oUnuk] vDrwcj] i`"B 17&19A

 v Yogi RK, Kumar P and Kumar N (2017). Current 
position of lac production and marketing in 
Jharkhand, Shodhtaru 3(1-2): 26-32.

Institute Publications

 v ICAR-IINRG Annual Report, 2017-18, 1-160 pp.

 v Laksha, Rajbhasha Patrika, 2018, 1-112 pp.

 v Natural Resins and Gums, ICAR-IINRG  
Newsletter, October-December 2017, 21(4), 1-8 
pp.

 v Natural Resins and Gums, ICAR-IINRG  
Newsletter, April-June 2018, 22(2), 1-8 pp.

 v Natural Resins and Gums, ICAR-IINRG  
Newsletter, July-September 2018, 22(3), 1-12 
pp.

 v Ms D Norris Memorial Lecture Booklet on 
Biosystematics and Diversity: Tasks Ahead, 
2018, 1-12 pp.

 v Inter-Institutional Tournament (East Zone III), 
October 05–08, 2018, 1-51 pp.

Publicity

Tours/Visits

 v Prasad N, Pr. Sc. & Head, PPD Division; Ansari 
MF, Pr. Sc.; Chowdhury AR, Sc.; Thombare N, 
Sc. and Yogi RK, Sc. visited Jaipur (Rajasthan) 
to organize NRG stakeholder Meet, Rajasthan 
Agricultural Research Institute, Durgapura, 
Jaipur (Rajasthan), February 04–08, 2018. 

 v Sharma KK, Director; Prasad N, Pr. Sc. & Head, 
PPD Division; Ansari MF, Pr. Sc.; Chowdhury 
AR, Sc.; Thombare N, Sc. and Yogi RK, Sc. visited 
factory and laboratory of natural dye dealer and 
exporter, Sodhani Biotique, Durgapura, Jaipur 
(Rajasthan), February 06, 2018. 

 v Sharma SC, Sc. participated in Mukhyamantri 
Laghu and Kutir Udyam Vikas Board, Jharkhand 
interaction meeting on promotion of lac 
production and marketing organized by ICAR – 
IINRG, Ranchi, February 12, 2018.

 v Sharma SC, Sc. participated in Jharkhand State 
Coordination Committee meeting on Doubling 
Farmer’s Income in Jharkhand: Agro Ecological 
Specific Action Plan Based on Recommended 
Intervention/Technologies, ICAR–IINRG, Ranchi, 
April 28, 2018.

 v The following blocks/districts of Ranchi 
(Jharkhand) were visited by the scientists of 
the Institute on the occasion of Krishak Kalyan 
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Karyashala organized under Gram Swaraj 
Abhiyan in co-ordination with SAMETI, to create 
awareness among farmers about the strategies 
to be adopted for Doubling Farmers’ Income by 
2022, and also delivered lectures, May 02, 2018:

 w Ansari MF, Pr. Sc. visited Itki, Ranchi

 w Chowdhury AR, Sc. and Ali Md, Sc. visited 
Nagri block, Ranchi 

 w Ghosal S, Pr. Sc. visited Khalari block, Ranchi

 w Lohot VD, Sc. visited Lapung block, Ranchi

 w Mohanasundaram A, Sc. and Singh R, Sc. 
visited Budu block, Ranchi

 w Pandey SK, Sc. and Yadav SKS, Sc. visited 
Khunti district, Ranchi

 w Sharma SC, Sc. visited Murhu block of Khunti 
district, Ranchi 

 w Siddiqui MZ, Pr. Sc. visited Ormanjhi, Ranchi

 w Sinha NK, Pr. Sc. visited Bedo district Ranchi 

 w Srivastava S visited Burmu block, Ranchi

 w Yogi RK, Sc. and Thakur A, Sc. visited Mandar 
block, Ranchi

 w Thomkbare N, Sc. visited Namkum block, 
Ranchi.

 v Yadav SKS, Sc. and Yogi RK, Sc. conducted an 
industrial visit for interaction on marketing 
and crop arrivals at various lac processing units 
operating at Khunti, May 10, 2018.

 v Yadav SKS, Sc. and Yogi RK, Sc. conducted an 
industrial visit to collect the data on problems 
in processing and value addition of lac and 
feedback on current market scenario as well as 
policy & technological interventions across the 
lac based industrial set up at Balarampur (West 
Bengal), May 12, 2018.

 v Ghosal S, Pr. Sc. visited Khunti, Ranchi for 
coordination meeting for various activities of 
Krishi Kalyan Abhiyan, June 01, 04, 08 and 14, 
2018.

 v Sharma SC, Sc. visited ICAR – Central Institute 
of Agricultural Engineering, Bhopal regarding 
development of detailed design drawing of 
guar gum derivative pilot plant in Pro Engineer 
(Creo, Element) CAD software, June 11 – 24, 
2018.

 v Yogi RK, Sc. conducted a survey for primary and 
secondary data collection with the stakeholders  
including local farmers, traders, processors, 
representatives, officials of line departments at 
Delhi, Chandigarh, Nahan (Himachal Pradesh), 
Jaipur and Ajmer areas of Rajasthan, May 26 to   
June 13, 2018.

 v Ghosal S, Pr. Sc. visited Mangubandh to provide 
advisory services to farmers for lac and field 
crop raising during kharif season under MGMG 
programme, June 26, 2018.

 v Thombare N, Sc. visited forest research nursery, 
Lalkhatanga, Ranchi and purchased piyar gum 
(Buchanania lanzan) and bahera (Terminalia 
bellerica) seedlings for planting in gum and 
resin plant germplasm farm of the Institute, 
June 28, 2018.

 v Sharma SC, Sc. visited ICAR – Central Institute 
of Agricultural Engineering, Bhopal regarding 
development of detailed design drawing of 
guar gum derivative pilot plant in Pro Engineer 
(Creo, Element) CAD software, July 23 – August 
05, 2018.

 v Sharma SC, Sc.; Singh R, Sc. and Sakare P, Sc. 
visited Indian Shellac Pvt. Ltd. and Tajna Shellac 
Pvt. Ltd., Khunti, Ranchi with the team of newly 
joined scientists under orientation training, 
August 14,  2018.

 v Pandey SK, Sc. visited ICAR New Delhi for the 
preparation of ICAR-IFAD project on Scaling 
up and integrating renewal energy based 
agricultural technology for empowering small 
holder farming families in India organized by 
SMD Division, ICAR, New Delhi, October 05, 
2018.

 v Yogi RK, Sc.  and Patamajhi P, STO, imparted 
an educational-cum-motivational training 
programme on the occasion of Kisan Mahila 
Diwas,  Diyankel village, Torpa, Khunti, October 
15, 2018.

 v Ansari MF, Pr. Sc.; Ghosh J, Pr. Sc.; Yadav SKS, Sc.; 
Mohanasundaram A, Sc. and Yogi RK, Sc. visited 
Benyazara and Kusum Toli, Anagara block to 
sensitize Vigilance Awareness under Vigilance 
Awareness Week on the theme Eradicate 
Corruption-Build a New India,  October 31, 2018.

 v Singh R, Sc. visited Indian Shellac Pvt. Ltd. and 
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Tajna Shellac Pvt. Ltd., Khunti, Ranchi with the 
team of newly joined scientists to make aware 
real time process of natural, resins and gums, 
October 31, 2018.

 v Ghosal S, Pr. Sc. visited Mangubandh village, 
Ranchi to sensitize villagers on importance of 
vigilance, cleanliness and lac cultivation on 
the occasion of Vigilance Awareness Week,  
November 02, 2018.

 v Singh R, Sc. visited Govt. Primary School, village 
Beradih, Hahap block, Namkum under MGMG 
programme, November 02, 2018.

 v Sharma SC, Sc. participated in a workshop on 
scientific lac cultivation and its value addition, 
Nawagarh Panchayat, Angara block, Ranchi, 
November 04, 2018.

 v Lohot VD, Sc.; Mohansundaram A, Sc. and 
Thombare N, Sc. conducted survey in Lower 
Siang, West Siang, Siang and Uppar Subansiri 
districts of Arunachal Pradesh for exploring the 
availability of lac insect/host and gum/resin 
yielding plants, November 20-30, 2018.

 v Pandey SK, Sc. visited JASCOLAMPF, Sidraul 
and lac factory in Khunti for the preparation/
finalization of technical specifications of tools & 
equipments w.r.t.  primary lac processing, button 
lac and sealing wax required by Mukhyamantri 
Laghu Evam Kutir Udyog Vikas Board, Ranchi, 
December 14-15, 2018.

 v Sharma SC, Sc. and Ali M, Sc. visited Govt. 

Middle School, Tati Singari, Kuchchu, Anagara 
block under cleanliness and sanitation drive in 
villages under MGMG programme, December 
19, 2018.

 v Yadav SKS, Sc. visited villages Benyazara, Jaradih, 
Sarjamdih, Tati Singari, Gutidih in  Anagara 
block to organize the Swachhta Pakhwada 
during December 16-31, 2018 under MGMG 
programme,  December 19, 2018.

 v Thombare N, Sc. visited Mangobandh village under 
MGMG programme for cleanliness awareness 
programme at Primary School premises along 
with the locals, December 19, 2018.

 v Ghosh J, Pr. Sc.; Mohanasundaram A, Sc. and 
Yogi RK, Sc.  jointly conducted seven field visits 
for project implementation, monitoring and 
recording of relevant data on technological 
interventions at Kota area of Arki block, Khunti 
(July 10, 2018), Ichagarh area of Sarailkela-
Kharsawan (July 16, 2018), Mungadih area of 
Ranchi district (July 26, 2018), Kota area of 
Arki block, Khunti (July 30, 2018), Mungadih & 
Beniyajara villages of Ranchi (October 16, 2018), 
Ichagarh area of Sarailkela-Kharsawan, October 
22 & 25, 2018.

Data Base
National level database of the NRGs production and 
EXIM data 2018 has been generated, maintained and 
updated at NRG Information Cell (NIC), TOT Division, 
ICAR-IINRG, Ranchi.

Radio/TV Talk
Expert Topics Date of Recording/

Broadcast/Telecast
Radio Talk
Dr. KK Sharma, Director Lakh aadharit kutir udyog February 15, 2018
Dr. S Ghosal, Pr. Sc. Adhunik vidhi se lakh ki kheti June 09, 2018
TV Talk
Dr. J Ghosh, Pr. Sc. yk[k vk/kkfjr Ïf"kokfudh ifj;kstuk (Krishi Darshan-Doordarshan, Ranchi) March 26, 2018
Dr. RK Yogi, Sc. Market oriented policy intervention for lac sector April 21, 2018
Dr. KK Sharma, Director Bagaan laga kar semialata par kusmi lakh ki kheti May 01, 2018
Dr. N Thombare, Sc. Water retaining hydrogels for agriculture during TV interview which was 

telecasted on Rajya Sabha TV under Science Monitor programme (in 
English) & Gyan Vigyan programme (in Hindi)

May 26, 2018

Dr. S Ghosal, Pr. Sc. Barsat ke mausam me lakh keet sanchalan ke saudhaniyan 
(Krishi Darshan-Doordarshan, Ranchi)

July 09, 2018

Dr. S Ghosal, Pr. Sc. Palash briksh par rangeeni lakh ki kheti ka prabandhan 
(Krishi Darshan-Doordarshan, Ranchi)

October 09, 2018 

Dr. SKS Yadav, Sc. Lakh prashikshan karyakram se kisano ko hone wale labh 
(Krishi Darshan-Doordarshan, Ranchi)

 November 01, 2018

Dr. KK Sharma, Director Lakh ke utpadan mein rozgar ke ausar November 02, 2018
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By Director

Chaired/Convened

 v Dr. KK Sharma, Director chaired the 80th Institute 
Joint Staff Council meeting, January 09, 2018.

 v Dr. KK Sharma, Director chaired meeting 
with CEO, Mukhyamantri Laghu Kutir Udyog 
Vikas Board and representatives of NGOs for 
promotion of lac in the State at ICAR-IINRG, 
February 12, 2018.

 v Dr. KK Sharma, Director chaired 18th meeting on 
Brushware, polishes, lac & lac products sectional 
committee, CHD 23, Manak Bhawan, New Delhi, 
March 12, 2018.

 v Dr. KK Sharma, Director chaired the Institute 
Research Council (IRC) meeting, May 17-18 & 
25, 2018. 

 v Dr. KK Sharma, Director chaired the 81st Institute 
Joint Staff Council meeting, June 25, 2018.

 v Dr. KK Sharma, Director chaired the 82nd Institute 
Joint Staff Council meeting, November 15, 2018.

 v Dr. KK Sharma, Director chaired  19th meeting of 
Brushware, polishes, lac & lac products sectional 
committee, CHD 23, Manak Bhawan, New Delhi, 
November 16, 2018.

 v Dr. KK Sharma, Director chaired the 53rd Institute 
Management Committee meeting, December 
21, 2018.

 v Dr. KK Sharma, Director chaired the 83rd Institute 
Joint Staff Council meeting, December 28, 2018.

Participated

 v Dr. KK Sharma, Director participated in State 
Credit Seminar organized by NABARD, January 
10, 2018.

 v Dr. KK Sharma, Director participated in the 
meeting of Directors with DDG (Engg.) on 
progress of research and expenditure at New 
Delhi, February 01-02, 2018.

 v Dr. KK Sharma, Director participated in Directors’ 
Conference at New Delhi and received Best 
Annual Report Award for the Institute from 

Hon’ble Minister for Agriculture and Farmers 
Welfare, March 08-09, 2018.

 v Dr. KK Sharma, Director was invited to 
participate in meeting of officials of Central Silk 
Board (CSB) and ICAR to explore the possibility 
of taking over CSB and or its R&D Institutes by 
ICAR organized at New Delhi, April 19, 2018.

 v Dr. KK Sharma, Director was invited to 
participate in State Level Bankers Committee 
- Sub-Committee on Agriculture organized by 
NABARD, Ranchi, May 09, 2018.

 v Dr. KK Sharma, Director was invited to 
participate in 2nd Expert Committee meeting of 
Forest Biotechnology at New Delhi, May 24-25, 
2018.

 v Dr. KK Sharma, Director was invited to participate 
in Research Advisory Group meeting at Institute 
of Forest Biotechnology, Ranchi, October 03, 
2018.

 v Dr. KK Sharma, Director participated as 
Member of Academic Council and Board of 
Studies of the faculty of Integrated Rural and 
Tribal Development Management Meeting at 
Ramakrishna Mission Vivekananda Educational 
Research Institute, Ranchi,  October 11, 2018.

 v Dr. KK Sharma, Director was invited to participate 
in the 5th meeting of Regional Advisory Group 
(RAG) of NABARD for farms, farmers and rural 
areas of Jharkhand, Ranchi, November 02, 2018.

 v Dr. KK Sharma, Director participated in 3rd SLBC 
Sub Committee Meeting on Agriculture & Allied 
activities of NABARD, Ranchi, November 26, 
2018. 

By Others

 v Dr. RK Yogi, Sc.  attended a meeting with Chief 
Executive Officer, Mukyamantri Laghu Evam Kutir 
Udyam Board (MLKUB) for lac cultivation on 12th  
February and Memorandum of Understanding 
(MoU) singed between MLKUB and ICAR-IINRG, 
Ranchi, February 16, 2018.

 v Er. Ranjit Singh, Sc. attended & participated 

Participation of Scientists in Conferences / Meetings / 
Seminars / Symposia / Workshops / Trainings
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in Springer Nature Author Workshop at NIT 
Rourkela, Odissa, March 07, 2018.

 v Dr. S. Srivastava, Pr. Sc. and Dr. A Roy Chowdhury, 
Sc. attended the interaction meeting with 
central team from New Delhi, as representatives 
from ICAR-IINRG, and briefed them about the 
preparation of herbal gulal from the petals of 
palas flower covering the safety aspects, Kundri, 
Palamu (Jharkhand), March 09, 2018.

 v Shri Mohd Ali, Sc. attended two days National 
workshop on Revisiting Foundation Course 
for Agricultural Research Service (FOCARS): 
Reflection and feedback of Trained Scientists, 
ICAR-NAARM, Hyderabad, March 15-16, 2018.

 v Dr. RK Yogi, Sc. participated in meeting of PIMC 
with Mahila Jagriti Samiti, Ranchi in the special 
context of the project component for lac 
cultivation, March 16, 2018.

 v Dr. RK Yogi, Sc. attended a regional workshop 
on Doubling the farm income organized by 
Ramakrishna Mission Vivekananda Educational 
and Research Institute (RKMVERI), Morabadi, 
Ranchi, March 31, 2018.

 v Er. SK Pandey, Sc. participated in meeting with 
forest official and delivered presentation on lac 
processing and different consumer products 
from lac at Van Bhawan, Ranchi, April 11, 2018.

 v Dr. RK Yogi, Sc.  attended 9th meeting of the 
Pricing cell at TRIFED, New Delhi for fixation 
of MSP for lac (rangeeni and kusmi) and kusum 
seed under the scheme of MSP for MFPs and 
submitted a project proposal for lac processing 
and value addition, April 25, 2018.

 v Dr. MZ Siddiqui, Pr. Sc.; Er. SK Pandey, Sc.; Dr. A 
Mohanasundaram, Sc.; Dr. AR Chowdhury and 
Dr. Nandkishore Thombare, Sc. participated in 
one day Hindi symposium on Food adulteration 
and its ill-effects on health organized by ICAR-
IINRG, Ranchi in collaboration with ICAR-IIAB, 
Ranchi, May 08, 2018.

 v Dr. RK Yogi, Sc. attended 10th meeting of the 
Pricing cell for fixation of MSP for lac (rangeeni 
and kusmi) under the scheme of MSP for MFPs 
at TRIFED Head Office, New Delhi, May 21, 2018.

 v Dr. MF Ansari, Pr. Sc. as Special Invitee I/c FAO 
attended Institute Management Committee 

(IMC) meeting of ICAR-IIAB, Ranchi, May 30, 
2018.

 v Dr. MF Ansari, Pr. Sc. and Dr. AR Chowdhury, Sc. 
attended seminar on Genetic diversity, human 
health and environment organized by State 
Govt. on the occasion of World Environment 
Day at Audrey House, Ranchi, June 02, 2018.

 v Dr. MZ Siddiqui, Pr. Sc.; Dr. RK Yogi, Sc.; Dr. AR 
Chowdhury, Sc.; Dr. Nandkishore Thombare, Sc. 
and Er. Ranjit Singh, Sc.  attended a sensitization 
workshop by Biotechnology Ignition Grant 
(BIG) on ‘BIRAC-Innovation: Research to Product 
and Process’ and also attended a lecture by 
Dr. Nivedita Jena, Chief Scientific Officer, KIIT- 
Technology Business Incubator, ICAR-IINRG, 
Ranchi, July 20, 2018.

 v Dr. RK Yogi, Sc. attended State Level Unit Cost 
Committee (SLUCC) meeting 2018-19 organized 
by the NABARD, Ranchi, August 03, 2018.

 v Dr. RK Yogi, Sc. jointly conducted and attended 
an Interaction Meet of officials from NARS with 
DG, ICAR & Secretary, DARE, GOI, New Delhi, 
August 26, 2018.

 v Dr. RK Yogi, Sc. attended and represented the 
issues of NRG sector in 2nd meeting of State 
Level  Bankers’ Committee Sub Committee 
(SLBC-SC) of NABARD for Agriculture & Allied 
sector in Jharkhand, Ranchi, October 03,  2018.

 v Dr. S Srivastava, Pr. Sc.; Dr. VD Lohot, Sc.; Dr. AR 
Chowdhury, Sc.; Dr. Nandkishore Thombare, 
Sc. and Er. A Thakur, Sc. attended 10th Annual 
Workshop of Network Project on HPVA of NRGs,  
ICAR-RC NEH, Barapani (Meghalaya), October 
30-31, 2018.  

 v Dr. RK Yogi, Sc. attended Global Agriculture 
& Food Summit 2018 conducted by the 
Department of Agriculture, Animal Husbandry 
& Cooperative, Govt. of Jharkhand, Khelgaon, 
Ranchi, November 29-30, 2018. 

 v Dr. A Mohanasundaram and Dr. Thamilarasi K, 
Sc. attended interaction meeting of Network 
Project on Conservation of Lac Insect Genetic 
Resources among the university officers viz. 
Director Research, Dean Agriculture, Dean 
Home Science and others, ANGRAU, Guntur 
(Andhra Pradesh), December 13, 2018.
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 v Dr. RK Yogi, Sc. attended State Level Credit 
Seminar 2019-20 conducted by NABARD at 
Project Bhavan, Dhurwa, Ranchi, December 14, 
2018.

 v Dr. RK Yogi, Sc. attended State Level Advisory 
Committee (SLAC) Meeting to finalize the 
quarterly deliverable programmes at Akashwani, 
Ranchi, December 22, 2018.

 v Dr. RK Yogi, Sc. attended State Level Advisory 
Committee (SLAC) meeting to finalize 
the quarterly deliverable programmes at 
Doordarshan Bhawan, Ranchi, December 25, 
2018.

Human Resource Development

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division 
attended DST sponsored training on General 
management programme of scientists—
Enhancing managerial competencies for 
organizational growth, Administrative Staff 
College of India, Hyderabad, January 08-19, 
2018.

 v Er. Ranjit Singh, Sc. completed three months’ 
Professional Attachment Training in Food 
Process Engineering Department, NIT, Rourkela 
(Odisha), March 21, 2018.

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division, Dr. J 
Ghosh, Pr. Sc.; Dr. NK Sinha, Pr. Sc. and Dr. VD 
Lohot, Sc. participated in the Certified Training 
Workshop on Climate-smart Agricultural & Soils 
conducted during 2nd International Conference 
on Food & Agriculture under the theme 
Sustainable Agriculture for Food Security (SAFE), 
Dhanbad (Jharkhand), March 29-31, 2018. 

 v Dr. SKS Yadav, Sc.  attended Paryavaran Mela 
2018 organized by Yugantar Bharati and Nature 
Foundation,  Audrey House, Ranchi, May 29 to 
June 05, 2108.

 v Dr. RK Yogi, Sc. attended the training programme 
on Developing Business Plan for Farmers 
Producer Companies, ICAR-NAARM, Hyderabad, 
August 06-10, 2018.

 v Dr. SKS Yadav, Sc.  attended Global Agriculture 
& Food Summit 2018 organized by the 
Department of Agriculture, Animal Husbandry 
& Cooperative, Govt. of Jharkhand, Khelgaon, 
Ranchi, November 29-30, 2018.

 v Dr. RK Yogi, Sc. participated and presented the 
progress in 3rd Workshop of Nodal Officers of 
ICAR Research Data Repository for Knowledge 
Management Initiatives, ICAR-IASRI, New Delhi, 
December 04-05, 2018. 

 v Dr. MF Ansari, Pr. Sc. attended training 
programme on Testing and Quality Evaluation 
of Packaging Materials, Indian Institute of 
Packaging (IIP), Mumbai, December 06-07, 2018.

Honours, Awards and Recognitions

By Director

 v Dr. KK Sharma, Director was invited as Guest 
of Honour in inauguration of Solar based lift 
irrigation and Lac Kisan Mela by the PRADAN 
and TATA Trusts at Ridadih, Saridkel village, Tirla 
Panchayat, Khunti (Jharkhand), January 13, 
2018.

 v Dr. KK Sharma, Director was invited as Guest of 
Honour in IPNI Award Distribution Ceremony 
organized by International Plant Nutrient 
Institute, BAU, Ranchi, February 08, 2018.

 v Dr. KK Sharma, Director was invited as Chief 
Guest in the Training programme, ‘Commercial 
training-cum-production programme on lac 
value addition’ organized by Mukhyamantri 
Laghu and Kutir Udyog Vikas Board, Ranchi, 
February 26, 2018.

 v Dr. KK Sharma, Director was nominated as 
Member of the Editorial Committee of the 
Research Magazine, ‘ShodhTaru’ of Institute of 
Forest Productivity, Ranchi, April 17, 2018.

 v Dr. KK Sharma, Director was invited as Subject 
Expert in DBT Brainstorming Session on 
priority areas identification & development 
of R&D project proposals in the area of ‘Value 
added Biomass & Products from Natural 
Resources’ to make a thematic presentation on 
‘Biotechnological intervention on Non Timber 
Forest Produce – Natural Resins and Gums’, 
Graphic Era University, Dehradun,  June 01, 
2018. 

 v Dr. KK Sharma, Director was invited as Chief 
Guest in the Workshop on Value Addition of Lac 
organized by Chief Minister Small and Cottage 
Enterprise Development Board (CMSCEDB), 
Ranchi, June 20, 2018.
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 v Dr. KK Sharma, Director acted as Nodal Officer 
for conducting the computer based test for 
ICAR’s 23rd All India Entrance Examination for 
Admission to UG, Masters’ and Doctoral degree 
programmes for the Academic session 2018-19 
for Jharkhand State conducted at 14 Centers at 
Bokaro, Jamshedpur and Ranchi, June 21-23, 
2018.

 v Dr. KK Sharma, Director acted as Nodal Officer 
for conducting the computer based online 
examination Technician (T-1) 2016 for filling 
up positions in ICAR Institutes, Ranchi, July 01, 
2018.

 v Dr. KK Sharma, Director was conferred Life 
Time Achievement Award for outstanding 
contribution in the field of Entomology during 
2nd National Conference on Doubling Farmers 
Income for Sustainable and Harmonious 
Agriculture (DISHA-2018), ICAR-IINRG, Ranchi, 
August 11-12, 2018. 

 v Dr. KK Sharma, Director chaired technical 
session,  ‘Post Harvest Management, Forest 
and Non-Forest Products and Agri Tourism for 
Sustainable Agriculture’ during 2nd National 
Conference on Doubling Farmers Income 
for Sustainable and Harmonious Agriculture 
(DISHA-2018), ICAR-IINRG, Ranchi, August 11-
12, 2018. 

 v Dr. KK Sharma, Director delivered a Key Note 
Lecture during 2nd National Conference on 
Doubling Farmers Income for Sustainable and 
Harmonious Agriculture (DISHA-2018), ICAR-
IINRG, Ranchi, August 11-12, 2018. 

 v Dr. KK Sharma, Director was nominated as 
Member, Research Advisory Committee (RAC) 
on Off-Farm Sector in Jharkhand, NABARD, 
Ranchi, August 23, 2018. 

 v Dr. KK Sharma, Director continued as Member 
of the Research Advisory Committee (RAC) of 
Central Tasar Research and Training Institute, 
Ranchi to advice, monitor and evaluate the 
research proposals of the Institute  since August, 
2016.

 v Dr. KK Sharma, Director continued as Member, 
Research Advisory Group (RAG) of Institute of 
Forest Productivity Ranchi to advice, monitor 
and evaluate the research proposals of the 

Institute since August, 2016.

 v Dr. KK Sharma, Director was nominated as 
Member, Technical Expert Committee on Forest 
Biotechnology, Department of Biotechnology, 
New Delhi for three years, September 28, 2018.

 v Dr. KK Sharma, Director was invited as Guest of 
Honour in 10th Annual Workshop of Network 
Project on HPVA of NRGs, ICAR-RC NEH, Barapani 
(Meghalaya), October 30-31, 2018.  

 v Dr. KK Sharma, Director was invited as Guest 
of Honour in the Workshop on Scientific lac 
cultivation and value addition organized by 
Mukhyamantri Laghu Evam Kutir Udyam Vikas 
Board, Ranchi, November 11, 2018. 

 v Dr. KK Sharma, Director was Advisor of Ph.D. 
thesis entitled, ‘Evaluation of biodiversity of 
lac insect, Kerria lacca (Kerr) and management 
of its natural enemies in western plain of India’, 
Department of Entomology, Rajasthan College 
of Agriculture, Maharana Pratap University 
of Agriculture and Technology, Udaipur 
(Rajasthan), 2018, 1-176 pp.

By Others

 v Dr. MZ Siddiqui, Pr. Sc. continued as Member, 
Editorial Board, World Journal of Pharmaceutical 
Sciences, since January, 2013.

 v Dr. Nandkishore Thombare, Sc. received ‘IPNI 
Scholar Award - 2017’ by International Plant 
Nutrient Institute, USA, during the award giving 
ceremony, BAU, Ranchi, February 08, 2018. 

 v Dr. AR Chowdhury, Sc. was awarded Best 
Poster Award for ‘Photo catalytic degradation 
of methylene blue by zinc oxide nanoparticle’, 
International Conference on Advances in 
Environmental and Agricultural Biotechnology 
(ICAEA-2018), St. Xavier’s College, Ranchi, 
February 22-24, 2018.

 v Following honours / awards / recognitions 
were conferred upon to scientists during 2nd 

International Conference on Food & Agriculture 
under the theme Sustainable Agriculture for 
Food Security (SAFE) organized by The Ohio 
State University in association with Endling 
Conferences, Dhanbad (Jharkhand), March 29-
31, 2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division was 
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conferred Distinguished Scientist Award

 w Dr. NK Sinha, Pr. Sc. was conferred Oral 
Presentation Award

 w Dr. VD Lohot, Sc. was conferred with ICFA 
2018-Young Scientist Award

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division 
chaired a technical session

 w Dr. VD Lohot, Sc. acted as rapporteur in 
technical session

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division 
delivered a lead lecture on Recent Advances 
in lac production technologies 

 w Dr. NK Sinha, Pr. Sc. delivered a lead lecture 
on Prospects and study of soil seed bank in 
India.

 v Dr. MZ Siddiqui, Pr. Sc. continued as Member, 
Technical Editorial / Advisory Board of ‘Krishak 
Vandana’, a highly reputed monthly Hindi 
Magazine on Agriculture & Farming, published 
from Jabalpur (M.P.), since March, 2012.

 v Dr. MZ Siddiqui, Pr. Sc. co-chaired a technical 
session on 22.4.2018 during International 
Conference on Emerging Technologies, Systems 
& Applications (ICETSA-2018), JRU, Ranchi, April 
21-22, 2018.

 v Dr. MZ Siddiqui, Pr. Sc. continued as Member, 
Editorial Board and Reviewer Research Journal 
of Chemistry and Environment, an International 
Monthly Online NAAS Indexed Journal, since 
June, 2014.

 v Dr. A Mohanasundaram, Sc.  continued as Editor 
in the area of Economic Entomology in Indian 
Journal of Entomology, The Entomological 
Society of India, ICAR-IARI, New Delhi, since 
June 2018.

 v Dr. J Ghosh, Pr. Sc. participated in Selection 
Committee Meeting as Member under NAIF 
project for selection of SRF, July 16, 2018.

 v Dr. RK Yogi, Sc. conducted viva voce as an 
External Examiner for the dissertation work of 
the five year Integrated M.Sc. in Agriculture, Rural 
& Tribal Development (ARTD) at Ramakrishna 
Mission Vivekananda Educational and Research 
Institute, Morabadi, Ranchi, July 21, 2018.

 v Dr. Nandkishore Thombare, Sc. has successfully 

completed his Ph.D. from BIT, Mesra, July 24, 
2018.

 v Dr. MF Ansari, Pr. Sc.  participated as External 
Expert in selection of SRF in one of the sponsored 
projects, BIT, Mesra,  Ranchi, August 08, 2018.

 v Dr. Nandkishore Thombare, Sc. reviewed a 
manuscript, JARE-D-18-00878, entitled ‘Water 
hyacinth cellulose-graft-Poly (Acrylamide-co-
Acrylic Acid) Polymer Hydrogel: Optimization 
of grafting parameters’ for Journal of Advanced 
Research, August 09, 2018.

 v Following honours/awards/recognitions were 
conferred upon to scientists during 2nd National 
Conference on Doubling Farmers Income 
for Sustainable & Harmonious Agriculture 
(DISHA-2018), ICAR-IINRG, Ranchi, August 11-
12, 2018:

 w Dr. Nirmal Kumar, Pr. Sc. & Head, TOT Division 
conferred Life Time Achievement Award

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division, 
chaired a technical session

 w Dr. NK Sinha, Pr. Sc.  conferred Fellow Award

 w Dr. MF Ansari, Pr. Sc. conferred Excellence in 
Research Award

 w Dr. J Ghosh, Pr. Sc. and Dr. SKS Yadav, Sc. were 
conferred Excellence in Research Award

 w Dr. RK Yogi, Sc. was conferred an Award for 
Excellence in Extension

 w Dr. NK Sinha, Sr. Sc. acted as co-convener 
and also chaired a technical session

 w Dr. J Ghosh, Pr. Sc. acted as Joint Secretary 
and also co-chaired a technical session

 w Dr. RK Yogi, Sc. acted as Joint Organizing 
Secretary and also Rapporteur in a technical 
session

 w Dr. SKS Yadav, Sc.; Dr. VD Lohot, Sc.;  Dr. A 
Mohanasundaram, Sc. and  Dr. Nandkishore 
Thombare, Sc. acted as Rapporteur in 
different technical sessions

 w Dr. A Mohanasundaram, Sc. and Dr. AR 
Chowdhury, Sc.  were conferred Young 
Scientist Award  

 w Dr. AR Chowdhury, Sc. received award 
for best oral presentation in the Plant 
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protection technologies for smart 
agriculture, Innovations in disease and pest 
management  session on the topic titled 
‘Methylated lac dye --- A potent antifungal 
agent against phtyotopathogenic fungi’.

 v Dr. MF Ansari, Pr. Sc.  acted as External Examiner 
for evaluation of project of BE student,  BIT, 
Mesra, Ranchi, August 16, 2018.

 v Dr. A Mohanasundaram, Sc. and Dr. Nandkishore 
Thombare, Sc. were conferred Distinguished 
Worker Award (Scientific Category) for the year 
2018 during 95th Foundation Day of ICAR-IINRG 
Ranchi, September 20, 2018.

 v Dr. A Mohanasundaram, Sc. acted as Member 
for selection of  SRF under NP-CLIGR project, 
ICAR-IINRG, Ranchi, September 25, 2018.

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division reviewed 
a research paper, ‘Nutrient recycling from leaf 
litter in ecological successional agroforestry 
system and natural regeneration at Brazilian 
atalantic rainforest  biome’  for  Journal 
Agroforestry Systems, September 28, 2018.

 v Dr. SC Sharma, Sc. received Best Popular 
Article Award for the article izkÏfrd xksan ,oa jky% 
oSdfYid vk; dk ,d lzksr published in yk{kk - 2017, 
September 29, 2018.

 v Er. Priyanka Sakare, Sc.   bagged First Position 
in Shot Put and Second Position in Table Tennis 
in ICAR-Zonal Sports Tournament for Eastern 
Region, ICAR-IINRG, Ranchi, October 05-08, 
2018.

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division acted 
as Organizing Chairman, ICAR-Zonal Sports 
Tournament for Eastern Region, ICAR-IINRG, 
Ranchi, October 05-08, 2018.

 v Dr. Nandkishore Thombare, Sc. acted as 
Coordinator of Event Management Committee 
as well as Chairman, Indoor Games Management 
Committee,  ICAR-Zonal Sports Tournament for 
Eastern Region, ICAR-IINRG, Ranchi, October 05-
08, 2018.

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division acted 
as an Expert in the Selection Committee for 
recruitment of Assistant Professor (Agronomy) 
for Ramkrishna Mission Vivekananda 
Educational and Research Institute, Ranchi, 

October 09, 2018. 

 v Dr. Nandkishore Thombare, Sc. reviewed 
a research manuscript entitled, 
CARBPOL-D-18-03721, Highly cross-linked 
3-D hydrogels based on graphene oxide for 
enhanced remediation of heavy metals and 
dyes from wastewater’ for Journal Carbohydrate 
Polymers, October 18, 2018.

 v Dr. MZ Siddiqui, Pr. Sc. continued as Vice-
President of Society for Advancement of Natural 
Resins & Gums (SANRAG), Ranchi, since October 
19, 2016.

 v Dr. MZ Siddiqui, Pr. Sc. was Member for 
Selection of JRF under DBT-BIO-CARe Project, 
Lac Production Division, ICAR-IINRG, Ranchi, 
October 31, 2018.

 v Dr. J Ghosh, Pr. Sc. acted as Member, RAC, IFRE, 
Dehradun and attended Project Evaluation 
Committee (PEC) Meeting at IFP, Ranchi, 
November 20, 2018.

 v Dr. MZ Siddiqui, Pr. Sc. was Expert Member in 
a Selection Committee for JRF under SERB-
EMR (Individual Centric, 2017-18) Project titled, 
‘Design & synthesis of substrate based peptide 
inhibitors of DENV protease for the treatment 
of Dengue viral infections’, Department of 
Pharmaceutical Sciences, BIT, Mesra, Ranchi, 
November 28, 2018.

 v Dr. A Mohanasundaram, Sc. awarded Young 
Scientist Award (Runner up) (Certificate of 
honour and cash price Rs. 5,000) on competitive 
mode during National Conference on 
Entomology 2018: Advances and Challenges 
held at PJTSAU, Hyderabad, December 12, 2018.

 v Dr. A Mohanasundaram, Sc. reviewed a 
manuscript entitled, ‘Risk Assessment of 
insecticide Napoleon 4EC with Allium cepa and 
Ames test for Journal of Environmental Biology’, 
December, 2018.

 v Dr. NK Sinha, Pr. Sc. bagged BV Ramana Rao Best 
Paper National Award for the year 2018 in the area 
of Agricultural Meteorology by the Association 
of Agro-meteorologists for the paper entitled, 
‘Analyzing Energy–Water Exchange Dynamics in 
the Thar Desert’ published in Climate Dynamics’.

 v Dr. SC Sharma, Sc. reviewed two manuscripts 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

127

(PHE-88/17) entitled, ‘Design, fabrication, and 
performance evaluation of low cost manual 
turmeric (Curcuma Longa) washer’ and  
‘Performance evaluation of kodo millet de-
husker’ for Journal of Agricultural Engineering 
2018. 

 v Dr. NK Sinha, Pr. Sc. received Reviewer Excellence 
Award for 2018 by Indian Journal of Agricultural 
Research, 2018.

 v Dr. RK Yogi, Sc. received more than 10 Economics 
and Marketing based papers to review from 
ICAR and other research societies. Also 
participated as an expert for interview panel for 
State/District level coordinators (Agricultural 
Marketing) conducted by the Government of 
Jharkhand, 2018.

 v Dr. RK Yogi, Sc. was nominated as Member, 
Editorial Board of two International Journals viz. 
International Journal of Agricultural Sciences 
and Journal of Agricultural Science and 
Technology A, 2018.

Capacity Building/Lectures/Talk Delivered

By Director

 v Dr. KK Sharma, Director was invited to deliver a 
lecture on Importance and prospects of natural 
resins and gums for industrial sector: Securing 
future through innovative approaches in the 
Regional Research Conference of Eastern India, 
Institute of Forest Productivity, Ranchi, May 15, 
2018.

 v Dr. KK Sharma, Director was invited as a 
Resource Person to deliver a lecture on Living 
off biodiversity: Lac cultivation for livelihood 
generation and ecological development in the 
Refresher Course on Environmental Science 
and Disaster Management organized by UGC-
Human Resource Development Centre, Ranchi 
University, Ranchi, June 20, 2018.

By Others

 v Dr. A Mohanasundaram, Sc. delivered a lecture 
on Lac insect: An overview for Post Graduate 
students at Department of Agricultural 
Entomology, Agricultural College and Research 
Institute, Killikulam, TNAU, Tamil Nadu, January 
30, 2018.

 v Following lectures were delivered by the 

scientists during Institute - NRG Stakeholder 
Meet- 2018 on Processing and value addition 
of natural resins and gums at Rajasthan 
Agricultural Research Institute, Durgapura, 
Jaipur, February 07, 2018:

 w Dr. MF Ansari, Pr. Sc. on Diversified uses of 
lac

 w Dr. RK Yogi, Sc. on Current scenarios of 
natural resins and gums 

 w Dr. AR Chowdhury, Sc. on Guar gum 
derivatives

 w Dr. Nandkishore Thombare, Sc. on Recent 
advances in application of natural gums in 
agriculture. 

 v Following lectures were delivered by the 
scientists during one week training Programme 
on Collection and conservation of lac insect and 
host plants conducted for RAs, SRFs and LCAs 
of Lead as well as Co-operating centres of NP-
CLIGR,  ICAR-IINRG, Ranchi, February 19-25, 
2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division on 
Nutritional management and agronomic 
practices for lac hosts, February 21, 2018 

 w Dr. Thamilarasi K, Sc. on Role of 
Biotechnology in lac production,  February 
21, 2018 

 w Dr. A Mohanasundaram, Sc. & co-convener 
conducted the training and delivered three 
lectures on (i) Lac insect and its life cycle, (ii) 
Lac insect and lac host plant pests and their 
management and (iii) Hands on training on 
identification of lac associated insect fauna

 w Dr. RK Yogi, Sc. on Economics of lac 
cultivation and marketing

 w Dr. SC Sharma, Sc. on Processing and 
application of lac.

 v Following lectures were delivered by the 
scientists during Lac value addition commercial 
training-cum-production programme organized 
by Mukhyamantri Laghu Evam Kutir Udyog Vikas 
Board, Ranchi at JASCOLAMPF, Sidraul, Ranchi, 
February  & March, 2018:

 w Er. SK Pandey, Sc. on Introduction to 
different types of lac, by-products, storage 
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of sticklac, seedlac and other value added 
products, February 27, 2018

 w Dr. SC Sharma, Sc. on Sampling methods/
determination of resin content of raw lac 
and primary processing of lac, February 28, 
2018 

 w Dr. SC Sharma, Sc. on Manufacture of 
handmade shellac, button lac, sealing wax 
and application and uses,  March 05, 2018

 w Er. SK Pandey, Sc. on Bleached lac, its storage, 
uses and applications, March 12, 2018.

 v Dr. S. Srivastava, Pr. Sc. delivered a talk on 
preparation of herbal gulal from the petals of 
palas flower covering the safety aspects in the 
interaction meeting with central team from 
New Delhi ,as representatives, from ICAR-IINRG 
at Kundri, Palamu, March 09, 2018.

 v Er. SK Pandey, Sc. imparted training on Dewaxed 
decolourised lac (DDL) to two entrepreneurs 
Shri CL Pardhi of Balaghat (M.P.) and Sri Anurag 
Nilesh of M/s Tofs Magnacraft Enterprise, Ranchi, 
March 12-17, 2018. 

 v Dr. SC Sharma, Sc. imparted training on Lac 
processing (preparation of seedlac from sticklac) 
to  participants sponsored by Udyogini, 435 – F 
Near Women’s College Science Block, Ranchi 
and  participants sponsored by CINI, Tata Trust, 
Ranchi, March 12 – 17, 2018.

 v Following lectures were delivered by the 
scientists during the Field Day on Scientific 
lac cultivation at village Silda, Khunti, Ranchi, 
March 13, 2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division on 
Factors affecting lac production

 w Dr. VD Lohot, Sc. trained farmers on Lac 
cultivation on kusum and palas

 w Dr. Thamilarasi K, Sc. on Collection and 
conservation of lac host germ plasm

 w Dr. A Mohanasundaram, Sc. on Management 
of insect pests in lac crop.

 v Following lectures were delivered by the 
scientists during the Field Day on Lac integrated 
agroforestry system for livelihood security 
at Soro village, Ichagrah block of Saraikela 
Kharsawan district, Ranchi, March 22, 2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division on 
Agronomy of lac production

 w Dr. J Ghosh, Pr. Sc. on Scientific lac cultivation

 w Dr. Thamilarasi K, Sc. on Raising and 
management of lac host plantations 

 w Dr. RK Yogi, Sc. on Role of government 
policies to promote lac cultivation 

 w Dr. A Mohanasundaram, Sc. & co-convener 
on Lac associated fauna and pest 
management in lac.

 v Dr. RK Yogi, Sc. delivered a lecture on Capacity 
building programmes for various stakeholders 
of lac sector during State Level Workshop under 
skill component of JOHAR Project of Jharkhand 
State Livelihood Promotion Society (JSLPS), 
Ranchi, March 23, 2018.

 v Dr. AR Chowdhury, Sc. delivered a lecture 
in Hindi on ‘Guar gond ka upayog evam iske 
aushadhiya gun’, ICAR- IINRG, Ranchi, March 31, 
2018.  

 v Dr. Thamilarasi K, Sc. imparted training to two 
B.Sc. (Biotechnology) students from Jamshedpur 
Women’s College, Jamshedpur on Cloning of 
prenyl transferase, a putative key gene in resin 
biosynthesis of the Indian lac Insect, Kerria lacca 
(Kerr), January – March, 2018.

 v Following lectures were delivered by the 
scientists during 12th Summer Students 
Workshop on Natural Resins & Gums to B.Sc. 
(Ag.) students from Banaras Hindu University, 
Varanasi (U.P.), ICAR-IINRG, Ranchi, May 17 – 26, 
2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division on 
Management of lac hosts and plantation 
raising,  May 19, 2018

 w Dr. SC Sharma, Sc. on Processing of lac on 
small scale - village level entrepreneurship, 
May 21, 2018

 w Dr. RK Yogi, Sc. on Economics and marketing 
of NRGs, May 21, 2018

 w Dr. Thamilarasi K, Sc. on Role of 
Biotechnology in lac production, May 21, 
2018

 w Dr. MF Ansari, Pr. Sc. on Diversified uses of 
lac, May 22, 2018
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 w Dr. VD Lohot, Sc. on Collection and 
conservation of lac insect and host 
biodiversity, May 22, 2018

 w Dr. S. Srivastava, Pr. Sc. on Quality control 
of natural resins and gums - An industrial 
perspective, May 24, 2018

 w Dr. A Mohanasundaram, Sc. on (i) Lac 
insect life cycle, crop cycle and lac related 
terminology and (ii) Lac associated insect 
fauna and pest management in lac, May 24, 
2018.

 v Dr. VD Lohot, Sc. imparted training on Caring and 
management of lac host plant to the farmers of 
the project site Chargi village, Peterwar, Bokaro, 
Jharkhand, May 23, 2018.

 v Dr. VD Lohot, Sc. imparted training-cum-lecture 
on Scientific lac cultivation to 40 forest guards 
from Forest Department at Forester Training 
School, Mahilong, Ranchi, May 26 and June 02, 
2018.

 v Following lectures were delivered by the 
scientists during training programme Skill 
development on lac based micro and small 
enterprises sponsored by Mukhyamantri Laghu 
evam kutir Udyog Vikas Board, Jharkhand, July 
03-18, 2018:

 w Er. SK Pandey, Sc. on Bleached lac and 
sealing wax

 w Dr. RK Yogi, Sc. on Economic viability of lac 
based enterprise and marketing strategies

 w Dr. MF Ansari, Pr. Sc. on Diversified uses of 
lac 

 w Er. SK Pandey, Sc. on Lac dye, bleached lac 
and sealing wax & Demonstration of pilot 
plant of bleached lac, lac dye and aleuritic 
acid.

 v Following lectures were delivered by the 
scientists during 13th Summer Student 
Workshop on Natural Resins and Gums to B.Sc. 
(Ag.) students from Jharkhand Rai University, 
Ranchi and Sai Nath University, Ranchi, ICAR-
IINRG, Ranchi, July 09-19, 2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division on 
Raising and management of lac host trees, 
July 11, 2018

 w Dr. A Mohanasundaram,  Sc. on Lac 
associated insect fauna and pest 
management in lac, July 11, 2018

 w Dr. RK Yogi, Sc. on Economics and marketing 
of NRGs, July 11, 2018 

 w Dr. MF Ansari, Pr. Sc. on Diversified uses of 
lac, July 13, 2018

 w Dr. SC Sharma, Sc. on Processing and 
application of lac, July 13, 2018

 w Dr. S. Srivastava, Pr. Sc. on Quality control 
of natural resins and gums - An industrial 
perspective,  July 16, 2018

 w Dr. MZ Siddiqui, Pr. Sc. on Medicinal 
importance of oleo-resins, July 16, 2018

 w Dr. AR Chowdhury, Sc. on Characterization 
of NRGs, July 19, 2018

 w Er. SK Pandey, Sc. on Lac based technologies 
for entrepreneurship, July 19, 2018.

 v Dr. J Ghosh, Pr. Sc. (Convener), Dr. A 
Mohanasundaram, Sc. (Co-convener)and Dr. 
RK Yogi, Sc. (Co- convener) organized a Field 
Day under IINRG-ICRAF Project on Livelihood 
security through integration of lac cultivation 
in agroforestry system in village Silda, Khunti, 
Jharkhand, July 12, 2018.

 v Dr. VD Lohot, Sc. imparted training-cum-lecture 
on Scientific lac cultivation to 40 forest guards 
from Forest Department at Forester Training 
School, Mahilong, Ranchi, July 24, 2018.

 v Dr. Thamilarasi K, Sc. imparted a six months 
dissertation training to Ms Suman Rana, M. Sc. 
(Biotechnology) student from Vinoba Bhave 
University, Hazaribag on Cloning and expression 
profile of a deaminase gene from Kerria lacca, 
February - July, 2018.

 v Er. SK Pandey, Sc. imparted training on Lac 
dye and dewaxed bleached lac to Shri Sharad 
Jaisawal of M/s Jaisawal Shellac Industries, 
Balrampur, Purulia (W.B.), August 02-14, 2018.

 v Dr. RK Yogi, Sc. delivered a lecture on National 
scenario of production of NRGs for ARS 
probationers from ICAR-NAARM, Hyderabad, 
September 05, 2018.

 v Dr. MF Ansari, Pr. Sc.; Dr. J Ghosh, Pr. Sc.; Dr. 
SKS Yadav, Sc.; Dr. A Mohanasundaram, Sc. and 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

130

Dr. RK Yogi, Sc. visited villages Benyazara and 
Kusum Toli, Anagara Block to sensitize vigilance 
awareness under Vigilance Awareness Week on 
the theme Eradicate Corruption--Build a New 
India, October 31, 2018.

 v Dr. S Ghosal, Pr. Sc. & Vigilance Officer organized 
vigilance awareness lecture delivered by 
Vijayalakshmi, SP, ACB, November 02, 2018.

 v Dr. S Ghosal, Pr. Sc. & Head, LP Division attended 
a workshop on Scientific methods of lac 
cultivation and value addition, as a resource 
person, Nawagarh Panchyat Bhawan, Angara, 
Ranchi organized by Mukhyamantri laghu 
Kutir Udyam Board, Jharkhand Government, 
November 04, 2018.

 v Dr. AR Chowdhury, Sc. delivered a talk 
on Linguistic harmony in the valedictory 
programme on Rashtriya Ekta Saptah, ICAR- 
IINRG, Ranchi, November 26, 2018.

 v Dr. VD Lohot, Sc.; Dr. A Mohanasundaram, Sc. 
and Dr. Nandkishore Thombare, Sc. organized 
one day training programme on Lac cultivation, 
processing and value addition to farmers (50 
numbers) from different villages of Dhemaji 
district in collaboration with NP-CLIGR 
Cooperating centre, AAU Jorhat at Mising 
Autonomous Council, Gogamukh, Dhemaji, 
Assam and lectures were also delivered by 
them,  November 21, 2018: 

 w Dr. VD Lohot, Sc. on Lac cultivation on 
various host plants

 w Dr. A Mohanasundaram, Sc. on Lac culture 
and management

 w Dr. Nandkishore Thombare, Sc. provided 
training on Lac cultivation, processing and 
value addition.

 v Dr. Thamilarasi K, Sc. imparted six months 
training to Ms. Mohini Jha, M.Sc. (Biotechnology) 
student of Vellore Institute of Technology on 
Cloning of genes related to resin biosynthesis of 
the Indian lac insect, ICAR-IINRG, Ranchi, June-
November, 2018.

 v Dr. Thamilarasi K, Sc.  imparted 3 months training 
to five B.Sc. students from Marwari College, 
Ranchi on Basic molecular biology techniques, 
September- November, 2018.

 v Following lectures were delivered by the 
scientists during Model Training Course on 
‘Recent advances in high value products and 
industrial application of natural polymers’, ICAR-
IINRG, Ranchi, November 28 to December 05, 
2018:

 w Dr. S Ghosal, Pr. Sc. & Head, LP Division 
on Recent technologies on production 
of natural resins and gums: An overview, 
November 29, 2018

 w Er. SK Pandey, Sc. on (i) Lac based high 
value technologies for entrepreneurs and 
industries and (ii) Utilization of lac industry 
by-products and waste for high value 
products from natural resins and gums, 
November 29, 2018

 w Dr. MF Ansari, Pr. Sc. on (i) Entrepreneurial 
opportunities in lac based surface coating 
compositions and (ii) Lac based composite 
and particle board: Entrepreneurship 
potential, November 30, 2018

 w Dr. SC Sharma, Sc. on Processing and 
application of lac, November 30, 2018

 w Dr. Nandkishore Thombare, Sc. on Recent 
advances in applications of natural gums in 
agriculture, November 30, 2018

 w Er. Ranjit Singh, Sc. on Spray drying of 
natural gums and also demonstrated spray 
drying of natural gums to the trainees, 
November 30, 2018

 w Dr. S. Srivastava, Pr. Sc. on Quality control 
of natural resins and gums - An industrial 
perspective, December 02, 2018

 w Dr. AR Chowdhury, Sc. on Value addition 
of guar and arabic gum for dietary fibre 
application on November 30, 2018 and also 
carried out a lecture-cum-demonstration 
on Recent advances in characterization of 
natural resins and gums, December 02, 2018

 w Dr. MZ Siddiqui, Pr. Sc. on (i) Use of natural 
resins & gums in Nanotechnology and 
(ii) Medicinal importance of oleo-resins, 
December 03, 2018

 w Shri Md. Ali, Sc. on Application of natural 
gum based adsorbent for water purification, 
December 03, 2018
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 w Dr. RK Yogi, Sc. on Current market 
environment and commercial aspects of 
natural resins and gums & Recent inspiring 
appearances in NRG Sector: Case studies 
about Ecopreneurs, December 04, 2018.

 v Dr. VD Lohot, Sc. arranged an Interactive session 
on CeRA with ICAR-IINRG scientists and Shri 
Mahendranath Sarkar, Nodal Officer of Eastern 
Zone, Informatics Pvt. Ltd., December 06, 2018.

 v Dr. A Mohanasundaram, Sc. delivered a lecture 
on Lac insect-overview among the SRF, PG 
&Ph.D. students of Entomology, Department of 
Entomology, PJTSAU, Hyderabad, December 12, 
2018.

 v Dr. A Mohanasundaram, Sc. delivered an invited 
lecture on Cultivation of lac and industries 
based on lac, forward and backward linkages 
in marketing of shellac among the PG & 
Ph.D. students of Entomology and Faculty of 
Department  of Entomology, TNAU, Coimbatore, 
December 19, 2018.

 v Dr. Nandkishore Thombare, Sc. delivered 
a talk on Natural gum based hydrogels for 
diverse applications during the 53rd Institute 
Management Committee Meeting of ICAR-
IINRG, Ranchi, December 21, 2018.

 v Dr. RK Yogi, Sc. delivered a lecture on 
Economical and marketing aspects of scientific 
lac cultivation. Also delivered 16 lectures 
benefiting 508 stakeholders during various 
farmers training Programmes on Scientific lac 

cultivation, ICAR-IINRG Ranchi during 2018.

 v Dr. SKS Yadav, Sc. delivered 16 lectures 
on Diversified uses of lac benefiting 508 
stakeholders during various Farmers Training 
Programmes on Scientific lac cultivation at 
ICAR-IINRG Ranchi during 2018.

 v Dr. SC Sharma, Sc. delivered 16 lectures on 
Improved equipment for lac processing and 
demonstrated Small Scale Lac Processing Unit 
to beneficiaries (463 Nos.) in 16 batches under 
training programme ‘Improved Method of 
Lac Cultivation and Uses’, ICAR-IINRG, Ranchi, 
during 2018.

 v Dr. VD Lohot, Sc. imparted six weeks training 
to six students of B.Sc. (Biotechnology) from 
Department of Biotechnology, Ranchi Women’s 
College, Ranchi on Influence of plant growth 
regulators on physiology of lac insect (Kerria 
lacca Kerr) infested Flemingia semialata (Roxb.) 
for the partial fulfillment of the degree, 2018.  

 v Dr. VD Lohot, Sc. imparted five months 
training to Ms Shabnam Prakash of Bachelor 
of Technology  (Biotechnology) from Vellore 
Institute of Technology, Vellore for partial 
fulfillment of the degree, 2018.

 v Dr. VD Lohot, Sc. imparted five months training 
to three students, Ms Sonam Kumari, Ms Sheetal 
Jha and Ms Monica Xess of B.Sc. (Biotechnology), 
Molecular & Cellular Engineering, JIBB, SHIATS, 
Allahabad (U.P.) for partial fulfillment of the 
degree, 2018.
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ICAR-IINRG, Ranchi organized Institute-NRG 
Stakeholders Meet 

ICAR-IINRG, Ranchi organized Institute-NRG 
Stakeholders Meet-2018 at Jaipur on February 07, 
2018. The Meet was inaugurated by Dr. SJ Singh, 
Director, Rajasthan Agricultural Research Institute, 
Durgapura, Jaipur. Dr. KK Sharma, Director, ICAR-IINRG, 
Ranchi while welcoming the participants briefed about 
the purpose of organizing the meet and the research 
activities of the ICAR-IINRG, Ranchi. 

In the technical session, four scientists of ICAR-IINRG, 
Ranchi gave presentations on different aspects of NRG 
sector including NRG production and export, uses 
of lac, development of derivatives of guar gum and 
development of hydrogel from guar gum for different 
applications. The representatives of lac bangle 
manufacturer form Jaipur expressed their concern on 
replacement of natural lac by synthetic alternatives 
in the manufacturing of lac bangles and other lac 
based handicrafts.  They informed about the higher 
demand of lac dye in the international market and also 
expressed interest on the development of upgraded 
machinery for quality lac dye production.  One 
industrialist dealing with guar gum emphasized on 
the engineering intervention for better extraction of 
endosperm from the guar seed. The stakeholders and 
exporters related natural gum sectors identified the 
researchable problems related to natural resins and 
gums. The major concerns raised by the stakeholders 
especially are:

 w Lac with assured quality and reasonable 
rates should be made available to the 
industries

 w The quality of lac should be ascertained to 
compete with synthetic alternative in the market

 w Govt. intervention is required for constant 
supply of better quality lac to the industries.

The meeting was attended by 80 stakeholders 
including artisans of lac bangle making industries, 
lac resin and lac dye traders, industrialists of guar 
gum manufacturing industries, scientists of Rajasthan 
Agricultural Research Institute, Jaipur and ICAR-IINRG, 
Ranchi.

Director, ICAR-IINRG addressing the participants

Participants interacting with the scientists

Chief Minister inaugurates Kisan Mela-cum-
Agricultural Machinery Exhibition 
Annual Kisan Mela-cum-Agricultural Machinery 
Exhibition organized on 16th February, 2018 at ICAR-
IINRG, Ranchi was inaugurated by Hon’ble Chief 
Minister of Jharkhand, Shri Raghubar Das. Chief 
Secretary, Smt. Rajbala Verma; Secretary to CM, Shri 
Sunil Kumar Barnwal and Secretary, Department of 
Agriculture, Smt. Puja Singhal, were present on this 
occasion as the Guests of Honor. More than 1200 
farmers and other stakeholders participated in the 
mela. 

Hon’ble Chief Minister emphasized on the importance 
of lac in the economic upliftment of the farming 
community including forest dwellers, lac growers and 
small scale entrepreneurs. He informed that newly 
constituted Mukhyamantri  Laghu  and  Kutir  Udyam 
Vikas  Board (MLKUVB) has already started work in 

Events - 2018
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this direction. He told that planting of lac hosts on 
field bunds will help in increasing the income so as 
to achieve the target of doubling farmers’ income by 
2022. In his address, he appreciated the research and 
training activities of this Institute and expressed his 
happiness on intensive lac cultivation on semialata, a 
new lac host plant identified by the Institute.  During 
his visit to Institute Research Farm, he planted a lac host 
sapling also. He assured that State Government will 
strive for constitution of a National Lac Development 
Board, declaring lac as agricultural commodity and 
ensuring minimum support price to the farmers.

An Agricultural Machinery Exhibition comprising 
of 32 stalls from different organizations was 
inaugurated by the Hon’ble Chief Minister. 11 Farmers 
/ lac entrepreneurs / executives from Chhattisgarh, 
Jharkhand and Madhya Pradesh were felicitated by the 
Hon’ble Chief Minister for production and promotion 
of lac. An MoU was also exchanged between ICAR-
IINRG and MLKUVB for promotion and development 
of lac in the Jharkhand State.

Hon’ble CM addressing the gathering

Participating farmers and officials

Prize distribution to achievers

Exchange of MoU

Smt Rajbala Verma, said that scientific cultivation of 
lac using semialata need to be popularized among 
the progressive farmers of this state. She assured that 
government will procure all the produce from the 
tribal farmers at remunerative price. 

Dr. KK Sharma, Director, ICAR-IINRG, Ranchi in 
his welcome address threw light on research 
achievements, trainings and developmental 
activities of the Institute and informed that due to 
the technological intervention by the Institute lac 
productivity and awareness among farmers has 
increased tremendously.  

A Kisan Ghosti was also organized wherein experts of 
Jharkhand based research organizations interacted 
with farmers and provided solutions to problems faced 
by farmers in lac cultivation and other agricultural 
crops.

Dr. Nirmal Kumar, Pr. Scientist & Head TOT Division & 
Convener of this function proposed Vote of Thanks.
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Interaction Meeting with Central Team for 
Herbal Gulal Project

ICAR-IINRG, Ranchi has developed palas flower based 
herbal gulal which is safe, non-toxic, eye and skin-
friendly natural Holi colour. Process know-how for the 
preparation of gulal was demonstrated to the women 
members of Riddhi-Siddhi Prathmik Lac Utpadak 
Sahyog Samiti Ltd, Kundri by the Institute. 

Scientists of the Institute were invited to attend the 
interaction meeting with the Central Team from New 
Delhi on March 09, 2018 at Kundri Lah Bagaan, Palamu 
(Jharkhand) which was in regards to the final round 
of nomination of herbal palas gulal project. Scientists 
briefed the central team about the preparation of 
herbal gulal from the petals of palas flowers covering 

the safety aspects and also addressed the queries of 
the central team related to the preparation of herbal 
gulal and precautions to be taken during the storage 
of the palas flower petals.

Web-telecast of Krishi Unnati Mela 

The proramme was organized at ICAR-IINRG, Ranchi 
on March 17, 2018 for viewing of the inaugural address 
of Hon’ble Prime Minister by web-telecast held during 
Biennial National Conference of Krishi Vigyan Kendras 
and Krishi Unnati Mela held at ICAR-IARI, New Delhi. 
The programme was organized under the joint 
aegis of ICAR-IINRG and ICAR-IIAB, Ranchi.  About 
400 farm-men and women and agri-entrepreneurs 
from nine villages, namely Kutiatu, Pindarkom, Tetri, 
Garhkhatanga, Lalkhatanga, Kochbang, Rajaulatu, 
Maghubandh and Malti under Namkum block of 
Ranchi district participated. 

While addressing the farmers, Dr. KK Sharma, 
Director, ICAR-IINRG, emphasized upon the adoption 
of integrated farming systems for higher farm 
productivity. He assured the farming community that 
sincere endeavor is being made by Institute to enhance 
farmers’ income. Thereafter, Dr. TR Sharma, Director, 
ICAR-IIAB, stressed on employment opportunities, 
reduction of drudgery and women empowerment 
of farm through assemblage and application of 
appropriate technologies. 

On this occasion, a Kisan gosthi was also organized on 
the different technical interventions and adoption that 
may exponentially increase the farmers’ income. In the 
farmer-scientist interactive session, scientists of ICAR-
IINRG and ICAR-IIAB, Ranchi attended to the queries of 

the farmers and their possible solutions on the spot.

The programme was convened by Dr. Nirmal Kumar, 
Pr. Sc. & Head, TOT Division, ICAR-IINRG, Ranchi.

Participants at web-telecast of Krishi Unnati 

Field Day Programme on Lac Integrated 
Agroforestry System for Livelihood Security

ICAR-IINRG, Ranchi in collaboration with International 
Centre for Research in Agro-forestry (ICRAF), South 
Asia (New Delhi); NABARD, Ranchi and Jharkhand 
State Livelihood Promotion Society organized a 
field day on March 22, 2018 for livelihood security 
through integration of lac cultivation in agroforestry 
system in village Soro (Ichagarh), Saraikela Kharsawan 
(Jharkhand). On this field day recent technologies on 
lac cultivation especially on lac integrated agroforestry 
system was disseminated to the farmers. In addition 
to this, the farmers were trained on scientific lac 
cultivation practices on kusum, ber, palas, F. semialata, 
improved fruit ber and pigeon pea varieties; raising 
and management of lac host plantations etc. 
with the help of experts Dr. Thamilarasi K, Dr. A 
Mohanasundaram, Dr. Jyotirmoy Ghosh and Shri Asish 
Kumar Rout. On the occasion of world water day (22nd 
March), water technologist, Er. Pawan Jeet explained 
know-how about conservation of soil and water in 
rainfed area of Jharkhand. Dr. S Ghosal, Pr. Sc. & Head, 
Lac Production Division narrated about the on-going 
activities of ICAR-IINRG on doubling farmers’ income 
through sustainable lac cultivation. Dr. RK Yogi, Sci. 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

135

acquainted the farmers with different government 
schemes running for the welfare of lac growers. On this 
occasion more than 150 farmers from eight different 
village’s viz. Soro, Dulnidih, Tuna, Hasaldih, Chimreya, 
Kuram, Jharwa, Pilid participated. Leaflets on scientific 
lac cultivation on palas, ber and semialata were 
distributed among the farmers.

Field day programme on lac integrated agroforestry system for 
livelihood security

Kisan Kalyan Karyashala

A workshop on farmer’s welfare was organized on May 
02, 2018 under the aegies of Ministry of Agriculture 
and Farmers’ Welfare, Govt. of India as a part of Gram 
Swaraj Abhiyan. The scientists of ICAR-IINRG, Ranchi 
participated in 14 blocks of Ranchi and 6 blocks of 
Khunti district in Jharkhand and discussed about the 
strategies for doubling farmers’ income. 3141 farmers 
and farm women participated in the programme.

Participants at Kisan Kalyan Karyashala

Hindi Sangoshthi 

One day Hindi sangoshthi was organized jointly by ICAR-
IINRG, Ranchi and ICAR-IIAB, Ranchi on May 08, 2018 
on Khadya Apmishran Ka Swasthya Par Dushprabhav 
(Ill Effects of Food Adulteration on Health) under the 
auspices of Town Official Language Implementation 
Committee (TOLIC), Ranchi. It was attended by 138 
representatives from 32 Central Government Offices 
including several Heads of Offices and senior officials.

Speaking during the inaugural session, the Chief 
Guest Shri Saryu Rai, Hon’ble Minister of Food, Civil 
Supply and Consumer Affairs, Govt. of Jharkhand said 
that adulteration has become a big bane because of 
increasing human greed. A consumer friendly strict 
law against adulteration needs to be implemented 
strictly. While welcoming the delegates Dr. KK Sharma, 

Director, ICAR-IINRG said that the sangoshthi would 
spread awareness as adulteration has endangered the 
life of not only human beings but also animals and 
environment. Dr. TR Sharma, Joint Director, ICAR-IIAB, 
Ranchi also addressed the session. Dr. S Srivastava, Pr. Sc. 
& Convener presented a brief overview on the sangoshthi.
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Shri Chaturbhuj Meena, Sr. Food analyst and Head 
of Office, State Food Testing Laboratory, Jharkhand 
presented a detailed report on vulnerable areas of 
adulteration and its hazardous aspects in the first 
technical session.

Dr. Kumari Asha Kiran, Associate Professor, Rajendra 
Institute of Medical Sciences, Ranchi was the main 
speaker of second technical session in which she 
elaborated the adverse effects of adulteration on 
human health.  

Delegates participated enthusiastically during the 
open house discussion that helped in finalising the 
recommendations during the valedictory session.

Hon’ble Minister addressing the participants

Technical session in progress

12th Summer Students Workshop on Natural 
Resins and Gums 
12th Summer Students Workshop on Natural Resins 
and Gums was organized during May 17-26, 2018. 
The workshop commenced with the interaction of 
the Director and the experts with the students on 17th 
May, 2018. This Workshop was attended by eighteen 
undergraduate B.Sc.(Ag.) students from Institute of 

Agricultural Sciences, Banaras Hindu University, Varanasi.

The theme of the Workshop was 'Educational 
training on lac production; tapping, processing and 
applications of natural resins and gums’. The students 
were educated about processing of natural resins like 
lac, rosin, oleo-resins and their industrial applications 
and also on exudates as well as seed gums. Harvesting 
/ tapping, collection, processing, quality control and 
their value addition and industrial uses were also 
covered. An industrial visit to expose the students 
about various processes in refinement of lac, its value 
addition and extraction of lac dye was also conducted 
to a lac processing industry in Khunti district. Exposure-
cum-educational visit to ICAR-Research Complex for 
Eastern Region, Ranchi Centre, Central Tasar Research 
and Training Institute, Nagri, Ranchi and Institute 
of Forest Productivity, Lalgutwa, Ranchi was also 
organized to acquaint them with horticulture, tasar 
silk production and forest management, biodiversity 
conservation and ecological security.

During the valedictory function organized on 26th 
May, 2018, Dr. KK Sharma, Director, stressed that lac 
cultivation helps in forest conservation due to inherent 
lac-culture operations and thereby helps in preventing 
climate change. He emphasized to continue this 
activity every year so that students are exposed to this 
sector also, as agriculture stream do not touch these 
areas in detail and wished trainees all success in their 
future endeavors. Dr. Nirmal Kumar, Pr. Sc. & Head, 
TOT Division stressed on strengthening of extension 
activities and also organizing training programmes 
for students regularly. Dr. N Prasad, Pr. Sc. & Head, PPD 
Division and Dr. S Ghosal Pr. Sc. & Head,  LP Division 
also interacted and motivated the students. Dr. SKS 
Yadav and Dr. RK Yogi, scientists were the Coordinator 
and Co-coordinator of the workshop, respectively.

Trainee students with the Director  and the experts
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Institute facilitates Live Telecast of Hon’ble 
Prime Minister’s Interaction with Farmers

ICAR-IINRG, Ranchi facilitated the live telecast of 
interaction with farmers and direct dialogue of 
Hon’ble Prime Minister’s on Doordarshan on June 20, 
2018. Hon’ble Prime Minister emphasized that farmers 
should take advantages of area specific technologies, 
e-NAM facilities as well as various initiatives related to 
doubling the income of farmers by 2022. Participants 
were actively involved, inspired and learned about 
various policy interventions of Government of India. 
As a part of programme, different activities like 
farmers visit of Institute Research Farm and NRG 
Museum to demonstrate the recent lac cultivation 
technologies, showing video documentary on 
scientific lac cultivation, processing and value addition 
were organized for participants from various districts 
of Jharkhand.  

The program was attended by 250 persons including 
farmers, scientists and staff of the ICAR-IINRG and 
ICAR-IIAB, Ranchi, and 85 final year undergraduate 
students from the St. Columbus College, Vinoba Bhave 
University, Hazaribag (Jharkhand). 

4th International Yoga Day 

On the occasion of 4th International Yoga Day, a 
training workshop on ‘Yoga for Harmony and Peace’ 
was jointly organized on June 21, 2018 by ICAR-IINRG 
and ICAR-IIAB, Ranchi. Dr. S Ghosal, Pr. Sci. & Head, 
Lac Production Division, welcomed the team of yoga 
experts. Dr. KK Sharma, Director, ICAR-IINRG laid stress 
on importance of yoga and exhorted the participants 
to practice it daily for physical and mental health. Yoga 
trainers demonstrated various asanas, prayanams and 
exercises for the health of body and mind. They also 
briefed about the benefits of each asana, prayanam 
and exercise. Various breathing exercises including 
Nadi Shodhana, Kapalbhati, Bhastrika, Bahya, Bhramari 
Prayanams etc. were practiced by the participants 
under the guidance of experts. Similarly, physical 
postures including slow neck stretches, back stretches, 
Tadasana, Uttanasana, Trikonasana etc. were also 
practiced by the participants.

Thirty five staff members of ICAR-IINRG and ICAR-
IIAB including scientists, technicians and RAs / SRFs 
participated in the programme.  Vote of Thanks was 
proposed by Er. Pawan Jeet, Convener & Sc. of the 
programme.

 

Participants at International Yoga Day

Skill Development Programme on Lac based 
Micro & Small Enterprises 

State Govt. sponsored 15 days skill development 
programme on Lac based micro & small enterprises 
was organized at ICAR-IINRG, Ranchi during July 03-18, 
2018. The programme was result of the initiative taken 
by Dr. KK Sharma, Director, ICAR-IINRG Ranchi through 
MoU with Mukhyamantri  Laghu  and  Kutir  Udyam 
Vikas  Board (MLKUVB), Government of Jharkhand in 
the presence of Hon’ble Chief Minister, Shri Raghbar 
Das, Government of Jharkhand, during the Annual 
Kisan Mela-cum-Agricultural Machinery Exhibition 
2018 of ICAR-IINRG, Ranchi. The programme was 
inaugurated on 3rd July, 2018 and in his inaugural 
address, Shri Ajay Kumar Singh, Chief Executive Officer, 
MLKUVB emphasized on primary processing coupled 
with better marketing linkages for advancement in 
lac sector. He also briefed about the various policy 
issues related to forest based products particularly 
marketing aspect. He informed that to empower the 
lac growers in lac producing areas the Adivasi Vikash 
Samiti with the support of block level coordinators has 
constituted with the full financial delegation. 
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Dr. Nirmal Kumar, Principal Sc. & Head, TOT Division  
briefed about the importance of lac processing in 
the economic upliftment of the farming community 
including forest dwellers, lac growers and small scale 
entrepreneurs. He told that primary processing will 
supplement the income so that target of 2022 of 
doubling income may be achieved. Dr. Niranjan Prasad, 
Principal Sc. & Head, PPD Division briefed about the 
lac based technological interventions of the Institute.  
Shri Sanjit Kumar, Deputy Director, MLKUVB told that 
government will procure the produce from the tribal 
farmers at remunerative price and have a plan to 
support for processing and value addition. About 50 
stakeholders including 30 master trainees participated 
in the inaugural function. 

13th Summer Students Workshop on Natural 
Resins and Gums 

13th Summer Students Workshop on Natural Resins 
and Gums was organized during July 09-19, 2018. 
The workshop commenced with the interaction of 
Director and experts with the students on July 09, 
2018. The workshop was attended by thirty seven 
undergraduate B.Sc. (Ag.) students from Jharkhand Rai 
University, Ranchi and Sai Nath University, Ranchi. 

The theme of the workshop was Educational 
training on lac production, tapping, processing and 
applications of natural resins and gums. The students 
were educated about processing of natural resins like 
lac, rosin, oleo-resins and their industrial applications 
and also on exudates as well as seed gums. Harvesting 
/ tapping, collection, processing, quality control and 
their value addition and industrial uses were also 
covered. An industrial visit to expose the students 
about various processes in refinement of lac, its value 
addition and extraction of lac dye was organized to a 
lac processing industry in Khunti district. Exposure-
cum-educational visit to ICAR-Research Complex for 
Eastern Region, Ranchi Centre; Central Tasar Research 
and Training Institute, Nagri, Ranchi and Institute 
of Forest Productivity, Lalgutwa, Ranchi was also 
organized to acquaint them with horticulture, tasar 
silk production and forest management, biodiversity 
conservation and ecological security.

Dr. KK Sharma, Director of the Institute interacted with 
the students during the valedictory function held on 
July 19, 2018 to get their feedback for improvement in 
the future programmes. He was hopeful that students 
will play a vital role in creating more awareness about 

agriculture as well as about natural resins and gums in 
public and work as ambassadors of ICAR-IINRG, Ranchi. 
Dr. N Kumar, Pr. Sci. & Head, TOT Division stressed 
on strengthening of extension activities and also 
organizing training programmes for students regularly. 
The experts, scientists and staff of the Institute also 
attended the valedictory function. Dr. SKS Yadav and 
Dr. RK Yogi, scientists, were the Coordinator and Co-
coordinator of the workshop, respectively.

Trainee students with the Director and the experts

Field Day on Lac Integrated Agro-forestry 
System for Livelihood Security 
ICAR-IINRG, Ranchi in collaboration with International 
Centre for Research in Agro-forestry (ICRAF), South 
Asia, New Delhi organized a field day on July 12, 
2018 for livelihood security through integration of 
lac cultivation in agroforestry system in village Silda, 
Khunti (Jharkhand). 

Dr. KK Sharma, Director ICAR-IINRG addressed the 
gathering and interacted with farmers. He discussed 
with them about importance of lac, minimum support 
price (MSP) on scrapedlac and value addition of lac. Dr. 
J Ghosh was Convenor and Dr. A Mohanasundaram 
was Co-Convener of the programme.

National Conference on Doubling Farmers’ 
Income 

A two day National Conference on Doubling Farmers’ 
Income for Sustainable & Harmonious Agriculture 
(DISHA-2018) was organized by S & T SIRI, an NGO of 
Telangana, in collaboration with ICAR-RCER RC, Patna, 
ICAR-IIAB and ICAR-IINRG, Ranchi on August 11-12, 
2018 at ICAR-IINRG, Ranchi. More than 200 scientists 
and researchers across the country participated in the 
conference.
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Shri CP Singh, Hon’ble Minister of Urban Development, 
Housing and Transport, Jharkhand State graced the 
conference as Chief Guest.  Shri Singh appreciated the 
conference and commented that it is an important 
step toward realizing the dream of doubling farmers’ 
income by 2022 as envisioned by the Hon’ble Prime 
Minister of India. 

Dr. P. Kaushal, Vice-Chancellor, BAU, Ranchi  said that 
its time to act upon the action plan as envisaged in 
the strategy document prepared for each state for 
doubling farmers’ income. Dr. KK Sharma, Director, 
ICAR-IINRG, Ranchi emphasized on integrated farming 
systems for food, nutritional and livelihood security 
and enhancing farm income by use of appropriate 
technologies. Dr. BP Bhatt, Director, ICAR-RCER, Patna 
appealed to the stockholders to work together for the 
benefits of the farming community.  

Three key note addresses, 14 lead lectures, 156 
research papers and 42 posters were presented during 
12 technical sessions. A souvenir-cum-proceedings 
book and a book on ‘Doubling farmers’ income 
through sustainable and harmonious agriculture’ were 
released by the dignitaries during the conference. 

Prof. Shailendra Singh, Director, IIM, Ranchi was the Chief 
Guest of the Valedictory Session of the conference. Best 
oral and poster presentations, progressive farmers and 
entrepreneurs were felicitated. During the deliberations,  
Dr. A Patnaiak, Director, VPKAS, Almora;  Dr. N. Prakash, 
Director, ICAR-RC, NEH, Meghalaya; Dr. ML Jat, Indian 
representative of CIMMYT, Mexico; Dr. TR Sharma, 
Director, ICAR-IIAB, Ranchi graced the occasion.  

Dr. Bikas Das, Sr. Sc. & Organizing Secretary and Dr. 
Brajendra, Pr. Sc., ICAR-IRR, Hyderabad played key roles 
in organizing the conference.

Hon’ble Minister inaugurating the conference

Director, IIM, Ranchi felicitating the awardees

Parthenium Awareness Week

ICAR-IINRG, Ranchi observed Parthenium Awareness 
Week during August 16-22, 2018. Dr. KK Sharma, 
Director on 16th August, invocated that the objective 
of organizing this event is to create awareness among 
the people about ill-effects of parthenium on human 
beings, animals and agriculture.   He emphasized 
on its management strategies by adopting the 
integrated cultural, chemical and biological methods. 
Thereafter, a drive was launched for uprooting of 
parthenium in nearby areas of the office. All officials 
including scientists, administrative and financial staffs 
participated in uprooting programme. 

During scheduled period, Dr. NK Sinha, Coordinator, 
visited schools, adjoining villages of Ranchi and 
acquainted the people about this hazardous weed, its 
spread, menace, utilization and management strategy 
by power point presentations and delivering lectures.

Observing Parthenium Awareness Programme



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

140

Interaction Meeting of DG at ICAR-IINRG, 
Ranchi with Scientists of NARS Institutions of 
Jharkhand

An interaction meeting of scientists of ICAR Institutes, 
Birsa Agricultural University and KVKs of Jharkhand 
was organized at ICAR-IINRG, Ranchi with Dr. Trilochan 
Mohapatra, Secretary, DARE and DG, ICAR, New Delhi 
on August 26, 2018. 

Dr. Mohapatra while interacting with the scientists 
stressed upon the need of adoption of innovative 
approaches in place of traditional agriculture. He 
advised that there should be optimum use of available 
resources and focus on result oriented research. He 
was apprised of the work being done, achievements, 
challenges faced and future plan of the institutions. 
He also enquired about the action taken in regard to 
doubling farmer’s income.

While welcoming DG, Dr. KK Sharma, Director, ICAR-
IINRG apprised the participants about the purpose of 
the interaction meeting and also the achievements of 
the Institute. The other dignitaries present during the 
meeting included Dr. AK Singh, DDG (CS & HS); Dr. DK 
Yadav, ADG (Seeds); Dr. RK Singh, ADG; Dr. BP Bhatt, 
Director, ICAR-RCPR, Patna; Dr. Anjani Kumar, Director, 
ATARI, Patna and Dr. TR Sharma, Director, ICAR-IIAB, 
Ranchi besides other senior officials.

Interaction of scientists with Secretary, DARE and DG, ICAR

Earlier Dr. Mohapatra inaugurated the National Lac 
Insect Germplasm Centre, Molecular Systematics 
Laboratory and Processing & Product Development 
Division Annexe at ICAR-IINRG, Ranchi. He also 
unveiled the foundation stone of proposed building 
of Crop Research & Training Centre at Garhkhatanga 
Farm of ICAR-IIAB, Ranchi. 

24th ICAR Regional Committee-IV Meeting 
The 24th meeting of Indian Council of Agricultural 
Research (ICAR) Regional Committee-IV comprising 
members from the states of Bihar, Jharkhand & Uttar 
Pradesh was organized on September 14-15, 2018 by 
ICAR-IVRI, Izatnagar in collaboration with ICAR-IINRG, 
Ranchi. The Regional Committee provides a forum for 
the stakeholders to examine in depth the major gaps 
in current research and training efforts, to identify 
priorities and to decide agenda of research, education 
and extension in agriculture, animal husbandry and 
fisheries for a region for the next two years.

Dr. KK Sharma, Director, ICAR-IINRG, Ranchi welcomed 
the Chief Guest, Her Excellency Mrs. Droupadi 
Murmu, The Governor of Jharkhand; Dr. Trilochan 
Mohapatra, Secretary, DARE & Director General, ICAR; 
Shri Chabilendra Roul, Special Secretary, DARE and 
Secretary ICAR; Dr. AK Singh, Deputy Director General 
(Crop Science) and Nodal Officer, ICAR Regional 
Committee No. IV; Hon’ble Members of Governing 
Body of ICAR; Deputy Director Generals (DDGs) of 
ICAR; VCs of SAUs; Assistant Director Generals (ADGs) 
of ICAR; Directors of ATARIs; Directors of different 
ICAR Institutes; Heads/Officer-in-Charge of Regional 
Stations of ICAR Institutes; Deans and Directors of 
Research and/or Extension of SAUs and senior officials 
from State Government Departments of the three 
states. Dr. Sharma also stated that this meeting is an 
opportunity to discuss the issues and problems being 
faced by farmers of the region and to frame an outline 
to work out their possible solutions.

Her Excellency Mrs. Droupadi Murmu, The Governor 
of Jharkhand and the Chief Guest of the inaugural 
function emphasized the importance of minerals 
which is available in plenty in the state of Jharkhand. 
She also mentioned the importance of lac and gum, 
which is the livelihood of the tribal farmers in the state. 
She also stressed upon the need of the development in 
the agriculture and allied sector to double the farmers’ 
income by 2022 and appreciated the efforts made by 
ICAR in general and ICAR Institutes’ based at Ranchi in 
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particular. She highlighted the challenge to convince 
the tribal farmers to adopt new generation farming 
technologies in order to overcome the poverty and 
distress. 

Dr. T Mohapatra, Secretary, DARE and Director 
General, ICAR, New Delhi, in his presidential address 
emphasized that the region offers tremendous scope 
and opportunities for multifaceted growth of all 
agricultural sectors, including lac.   The states of this 
region are the major producers of rice, potato, tobacco, 
lac, jute, poultry, fishes, vegetables and flowers. He also 
stressed upon the tremendous potential of utilizing 
various processing technologies available for value 
addition for various agricultural products.  

Shri Chhabilendra Roul, Special secretary DARE and 
Secretary ICAR emphasized the need for a paradigm 
shift in production system. The structural disconnect 
between consumer system and production system 
has to be bridged. He mentioned that there is an 
urgent need to utilize the enormous research results 
generated in ICAR institutes and State Agriculture 
Universities and giving importance to the agriculture 
from subsistence to the profitable model of agri 
business. 

Dr. Anand Kumar Singh, DDG (Horticulture & Crop 
Sciences) presented the background of RCM-IV and 
highlighted the major accomplishments of agricultural 
research and development in this region. 

Dr. Parvinder Kaushal, VC, BAU, Ranchi spoke about the 
challenges and potential for agricultural development 
in the region.

The inaugural session ended with vote of thanks given 
by Dr. RK Singh, Director cum Vice Chancellor, ICAR-IVRI 
& Member-Secretary, ICAR Regional Committee No. IV.

24th ICAR Regional Committee-IV Meeting in progress 

95th Foundation Day 
ICAR-IINRG, Ranchi celebrated its 95th Foundation 
Day on September 20, 2018. Prof. (Dr.) MP Sinha, 
Vice Chancellor, Sidho Kanhu Murmu University 
Dumka and Swami Bhaveshananda, Secretary, RK 
Mission Ashram, Ranchi were the Chief Guest and 
Guest of Honour, respectively. Dignitaries and a 
large number of distinguished scientists from CTCRI, 
ICAR-IIAB, Regional Center of ICAR-RCER, Regional 
Station of NBPGR, NABARD, TRIFED, Udyogini--an 
NGO and retired staff of the ICAR-IINRG participated 
in the programme. While welcoming the Chief Guest, 
Director of the Institute Dr. KK Sharma apprised of 
the achievements, technologies developed and 
transferred by the Institute specially mentioning 
the technology of lac coating on several agricultural 
products. He also mentioned about discovery of six 
new lac insect species.

Chief Guest Prof. (Dr.) MP Sinha congratulated the 
Institute for its significant contribution towards lac 
farming. Swami Bhaveshananda said that lac quality 
is good at and around areas. He further added that 
emphasis needs to be given not only on production 
but on productivity as well as quality of lac.

A memorial lecture was delivered by Dr. VV 
Ramamurthy, Adjunct Professor, ICAR-IARI in the 
honour of Founder Director of the erstwhile Indian Lac 
Research Institute, Ms. Dorothy Norris on this occasion. 

An MoU was exchanged between ICAR-IINRG and 
Udyogini--an NGO involved in imparting training 
programme for management to women in under 
privileged areas. On this occasion, distinguished 
workers of the Institute in various categories viz. 
scientific, technical, administrative and supporting 
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were awarded with certificates and trophies for their 
commendable contribution in their sphere of work. Dr. 
S Ghosal, Pr. Sc. & Convener and Dr. Thamilarasi K Dr. A 
Mohanasundaram and Ms Shruti Sinha were the Co-
conveners of the programme.

September 19, 2018 was declared as an open day for 
the public in which over 800 students from nine schools 
spread over the Ranchi city visited the Institute. They 
were shown around the museum, lac video film, short 
video on Swatchchh Bharat Mission and Research 
Farm of the Institute. A cultural function organized in 
the evening for the participants and the employees of 
the Institute culminated the celebrations.

95th Foundation Day celebrations

Open Day Celebration and Swachhta Hi Sewa 
Awareness Programme for School Students 
On the eve of 95th Foundation Day of ICAR-IINRG, Ranchi, 
the open day celebration and swachhata hi sewa (SHS), 
cleanliness is service awareness programmes were 
organized for school students on  September 19, 2018 
at the Institute premises. The students were apprised 
of various research and development activities of 
ICAR-IINRG and were shown around the Institute 
Museum, Institute Research Farm and the video 
film on production, processing and value addition 
and applications of lac and other natural resins and 
gums. They were educated about the importance of 
cleanliness and shown the motivational video film on 
swachhata. 

Students were motivated to create an environment 
of cleanliness in their respective schools so that the 
coming October 02, 2018 the fourth anniversary of 
the Swachh Bharat Mission and Gandhi Jayanti, can 
be celebrated in a befitting manner. Students were 
urged to accelerate swachhata activities during the 
September 15 – October 02, 2018. 

814 students from eight schools namely Bishop 
Westcott Girls’ School, Doranda; Central School, 
Namkum; Kasturba Gandhi Balika Vidyalay, Namkum; 
Sacred Pioneer Public School, Sidrol; Model High 
School, Namkum; Project High School, Namkum; 
Hi-Q International Academy, Bariatu Road, Ranchi 
and Carmel School, Lowadih, Ranchi attended the 
programme.

Hindi Diwas Samaroh

The Institute observed Hindi Chetna Mas in the month 
of September 2018 and celebrated Hindi Diwas on 
September 29, 2018. Shri Amarkant, Managing Editor, 
Khabar Mantra, the Hindi Daily, Ranchi was the Chief 
Guest and Dr. Heera Nandan Prasad, Litterateur & 
Assotiate Professor, Department of Hindi, Ranchi 
University was the Guest of Honour on the occasion.

Addressing the gathering Shri Amarkant said that 
research achievements of the Institute if published in 
simple Hindi will benefit the farmers and the villagers. 
He said the Hindi is truly a National language and has 
reach in every nook and corner of the country. In his 
address Dr. HN Prasad said that Hindi is a rich language 
and the books written in English for medical science 
and engineering should be translated in Hindi.

In his welcome address, Dr. KK Sharma, Director of the 
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Institute said that Hindi is being used in the Institute 
since long in official work as well as scientific literature. 
Hindi / bilingual books / Folders etc. are published in 
regular interval from the Institute.

Hindi competitions were organized on September 
06-07, 2018 and awards were given to the winners 
on Hindi Diwas. Programme conducted by Dr. Anjesh 
Kumar, STO and Dr. NK Sinha, Pr. Sc. & Chairman, Hindi 
Diwas Organizing Committee proposed vote of thanks.

150th Birth Anniversary of Mahatma Gandhi

ICAR-IINRG, Ranchi celebrated the 150th birth 
anniversary of Mahatma Gandhi. On the eve of 2nd 
October 2018, a lecture was organized on the theme 
‘Gandhian Thoughts and their Relevance in Present 
Scenario’. Dr. IK Chaudhary, Dean, Faculty of Social 
Sciences, Ranchi University Ranchi shared his views on 
the theme. He stressed on the importance of Gandhian 
thoughts about cleanliness and Satyagraha- a non-
violent technique that Gandhi ji had tried as a 
weapon of warfare without weapons. Non-violence 
as advocated by Gandhi ji is the most effective 
and the least expensive method of solving social, 
economic, political and religious problems. 

More than 100 officials of ICAR-IINRG and ICAR-IIAB 
attended the lecture.

Dr. IK Chaudhary, Dean, delivering a lecture on the occasion

ICAR  Zonal (Eastern Region) Sports 
Tournament - 2018

ICAR-IINRG, Ranchi organized the ICAR Zonal Sports 
Tournament (Eastern Region) 2018 at Mega Sports 
Complex, Khelgaon, Ranchi during October 05-08, 
2018. 501 players including 41 women of eighteen 
ICAR Institutes from 11 States and Union Territories 
viz., Assam, Andaman and Nicobar Islands, Arunachal 
Pradesh, Bihar, Jharkhand, Meghalaya, Nagaland, 
Odisha, Sikkim, Uttar Pradesh and West Bengal 

participated in the meet. The tournament was 
declared open by Dr. Dinesh Oraon, Hon’ble Speaker, 
Jharkhand Vidhan Sabha as the Chief Guest of the 
programme on October 05, 2018. Shri Chandramauli 
Singh, Principal Accountant General, Jharkhand; Shri 
Chanchal Bhattacharya, Cricket Coach, SAI and Miss 
Asunta Lakra, former Captain Indian Women Hockey 
team graced the occasion as Guest of Honours. Oath 
was taken by Dr. Nirmal Kumar, CDM, ICAR-IINRG and 
all the flag bearers of the participating Institutes. 

Out of 18 athletic events, 100, 200 m Races, Long 
Jump, High Jump, Shot Put, Discus Throw and Javelin 
Throw were conducted both for men and women. 
Besides these events, 400 m, 800 m, 1500 m, 4X100 
m Relay Races and 5 km Cycle Race were conducted 
exclusively for men. Chess and Carom were conducted 
both for men and women. Badminton and table tennis 
was conducted as a team event for men and as singles 
and doubles for women players. Basket ball, Volley 
ball smashing and Shooting, Foot Ball and Kabaddi 
were conducted for men only. Winners and runners of 
events were awarded with medals and certificates. The 
overall championship of the tournament was bagged 
by ICAR-National Rice Research Institute, Cuttack and 
ICAR-Research Complex for NEH, Barapani was runner 
up. Sibina S Mol of ICAR-Central Inland Fisheries 
Research Institute, Barrackpore and Shri Kitbog J 
Wriang, ICAR-Research Complex for NEH, Barapani 
were adjudged best athletes (women) and best 
athletes (men) respectively.

Closing ceremony was chaired by Dr. Louis Marandi, 
Welfare Minister, Government of Jharkhand. Shri Anil 
Kumar Singh, IAS, Director Sports, Jharkhand; Shri 
Shilwanus Dung Dung, Former Olympian (Hockey) 
graced the occasion as Guests of Honours. Dr. S 
Ghosal and Dr. A Mohanasundaram were Convener 
and Organizing Secretary, respectively. Dr. KK Sharma, 
Director, ICAR-IINRG & Patron of the tournament 
presided over the Opening and the Closing ceremonies.
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ICAR  Zonal (Eastern Region) Sports Tournament - 2018

Vigilance Awareness Week 

Vigilance awareness week was celebrated in ICAR-
IINRG, Ranchi during October 29 - November 03, 2018.  

Apart from oath taking of vigilance awareness pledge 
by staff members, field visits were organised by the 
scientists to make aware the farmers and students 
about vigilance, corruption and transparency in life. 
A programme of lecture of expert in the field was 
organised in the Institute on November 01, 2018 to 
make staff members aware about the transparency 
and vigilance in public life.

Addressing the programme as Chief Guest, Miss A 
Vijaylakshmi, SP, Anti Corruption Bureau said that 
awareness makes the way easy in every sphere of 
life. She asserted that poors are the worst sufferers 
of corruption. She explained about the functioning 
of Anti Corruption Bureau, Vigilance Department 
and informed that how a common man can lodge 
complain against corruption. Dr. Nirmal Kumar, 
Director-in-charge welcomed the guest and discussed 
about vigilance awareness in the context of Institute. 
Vote of thanks was proposed by Dr. S Ghosal, Pr. Sc. & 
Vigilance Officer and the programme was conducted 
by Dr. Anjesh Kumar, STO.   

Seven teams of scientists and technical officers of 
‘Mera Gaon Mera Gaurav’ conducted different activities 
at the adopted villages viz. Mangobandh, Sarjamdih, 
Jaradih, Beniyajara, Hurda and Gutidih. The teams 
made contact with the local functionaries and invited 
them to join the Integrity Pledge Ceremony to be 
honest and transparent at the schools. Students and 
farmers were informed about the importance of the 
vigilance awareness and the theme of the Week – 
‘Eradicate Corruption – Build a New India’ (Hkz"Vkpkj 
mUewyu & u;s Hkkjr dk fuekZ.k). They were told that 
corruption impedes the rate of economic growth and 
undermines the moral fabric of the society. In order to 
eliminate corruption, there is a need for all stakeholder 
to work together to develop and implement effective 
mechanism.

On this important occasion quiz competitions were 
also organized for the Primary, Middle and Senior 
class students of different schools. Winner students 
were honoured with awards by visiting MGMG team 
members. Students and villagers were briefed about 
sanitation in daily life and Swacha Bharat Abhiyan. 
They were also informed about energy efficient 
technologies and were encouraged to use LED lights 
to save energy. They were also informed about the 
various socio-economic issues of rural life and role of 
the lac cultivation in income generation and various 
government schemes to promote lac cultivation 
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like Minimum Support Price and implementing 
agency JHASCOLAMPF.  About 500 stakeholders 
including students, villagers, members / officials of 
local governing bodies actively participated in the 
programme.

Model Training Course on Recent Advances 
in High Value Products and Industrial 
Applications of Natural Polymers

ICAR-IINRG, Ranchi organized a Model Training Course 
on Recent Advances in High Value Products and 
Industrial Applications of Natural Polymers during 
November 28 - December 05, 2018. 21 participants from 
different States like Jharkhand (10), Chhattisgarh (6), 
Delhi (3), Odisha (1) and Uttar Pradesh (1) participated 
in the programme representing Universities, KVKs, 
State Forest Departments, Cooperative Federations 
and State Agricultural Departments.

Scientists and experts from the Institute and invited 
experts from other organizations such as ICAR-
NIRJAFT, Kolkata; ICAR-RCER, Ranchi Centre; NABARD 
and industry representatives from West Bengal 
and Jharkhand delivered lectures. The training was 
imparted under five thematic areas: i) Approaches 
in production/harvesting techniques of NRGs, ii) 
Advancement in processing, product development and 
value addition of NRGs, iii) Post harvest management 
and quality control for NRGs, iv) Diversified 
industrial applications of NRGs and v) NRGs based 
entrepreneurship development and policy initiatives.

An industrial visit to expose the trainees about various 
processes in refinement of lac, its value addition and 
extraction of lac dye was also conducted at a lac 
processing industry in Khunti district. Exposure visit 
to ICAR-Research Complex for Eastern Region, Ranchi 
Centre was also organized to acquaint them with 
agricultural/horticultural techniques, biodiversity 
conservation and ecological security.

The concluding function was held on December 05, 
2018. Dr. Sanjay Srivastava, Pr. Sc. & I/c, Head, PPD 
Division said that two-way participation from trainees 
as well as experts was better during training. Dr. S 
Ghosal, Pr. Sc. & Head, LP Division suggested trainees 
to apply the knowledge gained from this training at 
the field level to develop a chain in the field of natural 
products.

Dr. KK Sharma, Director, ICAR-IINRG interacted with 
the participants to get their feedback for improvement 

in the future programmes. He mentioned that climate 
change is adversely affecting the cropping pattern 
worldwide and to ameliorate this change integrated 
cropping system is essential. Lac cultivation can be 
integrated with other agricultural crops for better 
utilization of natural resources. He also stressed gums 
are prominently produced in arid regions of Rajasthan 
and Gujarat whereas for lac cultivation moderate 
climatic conditions are more suitable. Though there is 
no production of lac in Rajasthan but its consumption 
is highest. He said that ‘lakh ke lakhon upayog’ ranging 
from making of bangles to coating of fruits. 

The training programme was sponsored by Directorate 
of Extension, Department of Agriculture, Cooperation 
& Farmers Welfare, Ministry of Agriculture & Farmers 
Welfare, Govt. of India, New Delhi.

Trainees with experts and Director

10th Annual Workshop of Network Project on 
Harvesting, Processing and Value Addition of 
Natural Resins and Gums 
The 10th Annual Workshop of Network Project on 
Harvesting, Processing and Value Addition of Natural 
Resins and Gums (NP-HPVA of NRGs) was held on 
October 30-31, 2018 at ICAR-Research Complex for 
North Eastern Hill Region (ICAR-RC NEH), Umiam 
(Meghalaya) to review the annual progress of the 
Network Project centers and to discuss the technical 
programmes for the next year. 

The meeting started with the welcome address by 
Dr. KP Mahapatra, Principal Scientist, ICAR RC NEH & 
PI and Network Project on HPVA of NRGs followed by 
felicitations of the dignitaries present on dais. Dr. S 
Srivastava, I/c, Coordinator, Network Project on HPVA 
of NRGs, ICAR-IINRG, presented brief overview of the 
Network Project. 
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Dr. KK Singh, ADG (Farm Engineering), ICAR, New 
Delhi and Chief Guest on the occasion stressed on 
development of mechanized harvesting system for 
NRGs and on-farm processing and high end value 
addition of NRGs for the skill and entrepreneurship 
development. He further added that it is the need 
of the hour to diversify and intensify the research 
activities under networking.  He appreciated the work 
and publications of Network Project. 

Dr. KK Sharma, Director, ICAR-IINRG, Ranchi and Guest 
of Honour emphasized that Network Project centers 
should focus more on the processing and value 
addition of NRGs so that it can be adopted as livelihood 
support in the resource poor areas for doubling of 
farmers’ income by 2022. 

During the inaugural session three books, two 
technical bulletins, two technical folders  and a  guggul 
gum based product ‘Jawahar Guggul Laddu’ with its 
FSSAI registration  were released by the dignitaries.

Earlier, Dr. M Niranjan, Director (In-charge), ICAR-RC 
NEH, Umiam dwelt upon the scope of NRGs in North 
East region and also indicated that the improved 
production techniques of NRGs may be the effective 
way to move towards increasing farmers’ income.          

Dr. SK Tyagi, Project Coordinator, AICRP on Post Harvest 
Engineering Technology expressed his concern on the 
value addition of NRGs adopting multi-disciplinary 
approach. Dr. S Hazarika, Head, NRM Division expressed 
the importance of biodiversity in the North East region 
and also indicated that Pinus kesiya as a dominant resin 
yielding species of that region.

The inaugural session was followed by technical 
sessions wherein PIs from each centre presented their 
action taken report and progress made in 2017-18. The 
research progress as well as technical programme was 
thoroughly discussed, critically reviewed and where 
ever required suggestions were given for further 
improvement. The workshop concluded on October 
31, 2018 by a formal vote of thanks to the chair.

Kisan Sashaktikaran aur Yogic Kheti 

Shri Rajyogi Rajagopal Ji from Prajapita Brahmakumari 
Ishwariya Vishwavidyalaya delivered a talk on Kisan 
Sashaktikaran aur Yogic Kheti: Rajayoga Meditation 
on November 28, 2018. He shared his experience 
in the field of improvised agriculture incorporating 
indigenous agriculture techniques with scientific 
agriculture.

10th Annual Workshop of Network Project on HPVA of NRGs
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Quinquennial Review Teams (QRT)

As per the on-going policy of the Indian Council 
of Agricultural Research (ICAR), New Delhi, the 
performance of its Institutes is reviewed every five 
years. In pursuance of this policy, the ICAR constituted 
sixth Quinquennial Review Teams (QRT) for Indian 
Institute of Natural Resins and Gums, Ranchi and 
Network Projects on ‘Harvesting, Processing and Value 
Addition of Natural Resins and Gums (HPVA of NRGs)’ 
and ‘Conservation of Lac Insect Genetic Resources 
(CLIGR)’ for the period 2012-17. The Team comprises of 
following:

 v Dr. SM Ilyas, Former Director, ICAR-NAARM, 
Hyderabad -- Chairman  

 v Dr. BS Parmar, Ex-Joint Director (R), ICAR-IARI, 
New Delhi -- Member

 v Dr. P Ramasundram, Pr. Sc. & NC, NAHEP, KAB-II, 
New Delhi -- Member

 v Dr. A Prakash, Ex-Head, Entomology Deptt., 
ICAR-CRRI, Cuttak -- Member

 v Dr. B Ranganna, Ex-Head, & Emeritus Sc., UAS, 
Bengaluru -- Member 

 v Dr. S Srivastava, Pr. Sc., ICAR-IINRG, Ranchi                                                         
Member -- Secretary 

The QRT carried out its review through the perusal of 
the information provided, interaction with the Director, 
scientists and representatives of different categories of 
staff on February 20, 2018. 

Second QRT Meeting of the Institute

Second QRT Meeting of ICAR-INRG, Ranchi was held 
at Kerala Forest Research Institute (KFRI), Thrissur on 
May 21-23, 2018. The meeting was attended by Prof. 
S M Illyas, Chairman, QRT and other members of QRT 
& Member-Secretary, QRT. There were also two invited 
members namely Dr. TK Sajeev, PI & Centre Coordinator 
of NWP-CLIGR Project, KFRI and Dr. K Vidyasagaran, 
Dean (Forestry), Kerala Agricultural University, Thrissur 
and PI & Centre Coordinator, NWP-HPVA of NRGs. 
Besides field visits, QRT members were taken around 
the experimental plots of conventional dammar 
and shown the tapping techniques for isolating the 
dammar exudates.

Third QRT Meeting of the Institute

Third QRT Meeting of ICAR-IINRG, Ranchi was held at 
Dr. YS Parmar University of Horticulture and Forestry 
(Dr. YSPUHF), Nauni, Solan on June 17-20, 2018. The 
meeting was attended by Prof. SM Illyas, Chairman 
and other members of QRT & Member-Secretary, QRT. 
There were five invited members from Dr. YSPUHF, 
Solan namely Dr. JN Sharma, Director (Research); Dr. 
Kulwant Rai Sharma, Professor & Head, and PI of NWP-
HPVA of NRGs; Dr. Meenu Sood, Pr. Sc., Department of 
Forest Products; Dr. Yashpal Sharma, Pr. Phytochemist, 
Department of Forest Products and Dr. Bhupender Dutt, 
Prof., Department of Forest Products. The programme 
included the presentation made by the PI, NWP- HPVA 
of NRGs. Besides, a visit to Rosin and Turpentine factory 
at Nahan (H.P.).

The information collated from scientists and Heads of 
Divisions and Coordinators of Network Projects were 
compiled, prepared QRT report for the period 2012-17 
and submitted to ICAR.

Research Advisory Committee (RAC)

The XXV RAC meeting of the ICAR-IINRG, Ranchi was 
held on March 26-28, 2018 in the Kusmi Conference 
Hall of the Institute. The following members were 
present:

 v Prof. SM Ilyas, Former Director, ICAR - NAARM, 
Hyderabad -- Chairman

 v Dr. KK Singh, ADG (Farm Engg.), ICAR, New Delhi 
-- Member

 v Dr. V Palanimuthu, Head, Department of 
Agricultural Engineering, UAS Bengaluru -- 
Member

 v Dr. KK Sharma, Director, ICAR-IINRG -- Member

 v Dr. S Srivastava, Pr. Sc., PPD Division -- Member-
Secretary

Invited Members

 v Dr. N Kumar, Pr. Sc. &  Head TOT Division 

 v Dr. N Prasad, Pr. Sc. &  Head, PPD Division

 v Dr. S Ghosal, Pr. Sc. & Head LPD Division

 v Dr. MZ Siddiqui, Pr. Sc. & I/c, PME Cell

Meetings of Important Committees
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Welcome address by the Director, ICAR-IINRG

The Chairman Prof. SM Ilyas and the Members were 
welcomed by Dr. KK Sharma, Director, ICAR-IINRG. He 
apprised the committee with salient achievements 
and developmental activities completed during the 
year as: 1) As Convener, Institute prepared a document 
on doubling farmers’ income of Jharkhand, 2) 
Organized NRG Stakeholders Meet at Jaipur which was 
attended by more than 80 participants, 3) Awarded 
Best Leadership Award-2017 organized by ASSOCHAM 
for promotion of lac, 4) Awarded ICAR’s Best Annual 
Report Award 2016-17, in the Small Institute category. 

Opening remarks by the Chairman, RAC 

The Chairman RAC congratulated the Institute. He 
further appreciated the commendable work being 
carried out by the Institute on the areas of NRGs. He 
admits to conduct stakeholders meet in other lac 
growing/consuming areas as well. He outlined that 
lac should not be confined to house-hold product for 
which more and more farmer interaction programme 
& consumer interaction programme be organized by 
the Institute.

Opening remarks by Dr. KK Singh, ADG & Member, RAC 

Dr. KK Singh, Member, RAC congratulated the Institute 
on being awarded for its R&D work.  He stressed that 
scientists should explore and open the newer areas 
of R&D on NRGs.  He added to list the outcomes of 
stakeholder meeting alongwith the outcomes of 
doubling farmers’ income. He further informed that 
the allocation of fund position of the Institute has 
improved & it will improve further in 2018-19 also. ADG 
requested that the 2-3 success story of the Institute 
may be passed on to the Council for presentation. ADG 
appreciated the efforts of Institute for conducting 
long-standing DPC of the scientists of the Institute 
wherein fourteen (14) scientists were promoted to 
next higher grade under CAS.

Remarks of Dr. V Palanimuthu, Member, RAC

Dr. V Palanimuthu, Member, RAC complemented the 
Institute for good research in the areas of NRGs. He also 
added to explore the possibility of R & D of other NRG in 
future, in phase-wise manner. He also suggested that 
the scientists should attend conferences/symposia 
etc. as much as, they can, for enhancement of their 
knowledge in the related field. 

Presentation of research achievements of the 
Institute 

Dr. MZ Siddiqui, Pr. Sc. & I/c,  PME Cell presented the 
research progress of the Institute and also listed all on-
going institutional, externally funded projects of the 
Institute.  

Presentation of ATR of last RAC

Dr. S Srivastava, Pr. Sc. & Member-Secretary 
presented the ATR. The RAC approved the ATR on 
recommendations of XXIV RAC meeting.  

Progress of Research Divisions

Dr. N Kumar, Pr. Sc. & Head TOT Division presented the 
progress of the division. The following suggestions 
were offered by the RAC:

 v Multimedia and training modules should be 
developed by Institute for stakeholders,

 v Work on alternative uses of hydrogel e.g. use of 
hydrogel as absorbent in place of silica,

 v Video Conferencing facilities may be developed 
at the Institute, 

 v The Institute should interact with the Panchayati 
Raj representatives to motivate the farmers 
to adopt the technologies developed by the 
Institute. 

Dr. S Ghosal, Pr. Sc. & Head LPD Division presented 
the progress of the division. The following futuristic 
suggestions were offered by the RAC:

 v The total nutritional analysis of sap of lac host 
plants and non- lac host plant may be stated on 
priority basis to determine all the constituents 
present in the sap to reveal the cause of 
attraction of lac insect towards specific hosts,

 v Nutritional management in the lac host plants to 
study its growth and effect on the production of lac,

 v Grafting/air layering in lac-hosts needs to be 
standardized  in the lac hosts to study its growth 
and effect on the production of lac, 

 v More and more experiment with grafting/air 
layering of kusum plant may be encouraged,

 v Study on canopy management should be taken 
up to maximize the lac production. 

Dr. N Prasad, Pr. Sc. & Head, PPD Division presented 
the progress and highlighted the achievements of the 
division. It was suggested to find the alternate uses 
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of wood obtained from lac sticks other than burning 
as fuel. Efforts need to be done to get the Quality 
Evaluation Lab NABL accreditation. If required services 
of consultant may be taken up for the purpose.

Network Project on HPVA of NRGs

Dr. N Prasad, PC presented the progress of the project.  
The Chairman suggested to give priority to the value 
addition of NRGs. Alternative uses of gum resin 
plants as having medicinal properties and their use in 
Ayurvedic, Unani system of medicine. Moringa gum 
may be assigned to TNAU Centre. 

Network Project on CLIGR  

Dr. KK Sharma, PC presented the progress of the 
project.  The RAC suggested taking research problems 
on extraction of anthocyanin pigment from palas 
flower. It was also suggested to prepare field guide of 
lac hosts for identification purposes.

Presentation of completed & new research projects

Three completed and six new research projects were 
presented before RAC for their approval.

Recommendations of the XXV RAC Meeting

 v Studies on alternative/multiple uses of hydrogel 
such as use of hydrogel as an absorbent in place 
of silica gel and soil nutrient delivery etc. be 
taken up

 v Lac sticks should be considered as major byproduct 
of lac production. Alternative uses of lac sticks 
obtained after harvesting may be explored

 v Product Demonstration Unit of the Institute 
should be developed as Technology Incubation 
Centre for promotion of entrepreneurship

 v NABL accreditation of Quality Evaluation 
Laboratory of the Institute should be obtained 
for better scientific credibility

 v Detailed study on nutrient management of 
lac host plants for enhancing quality of sap to 
increase lac production be taken up

 v Develop multimedia rich training e-modules 
on different aspects for different types/levels of 
stakeholders for large scale training.

Vote of thanks by the Member-Secretary

Dr. S Srivastava, Pr. Sc. & Member-Secretary extended 
sincere thanks to the Chairman and other members 
of RAC for their valuable scientific inputs to improve 
upon the research programme of the Institute.

XXV RAC in progress

Institute Research Council (IRC)

During the period under report, IRC meetings 
were held on 17th, 18th & 25th May, 2018 under the 
Chairmanship of Dr. KK Sharma, Director, ICAR-IINRG, 
Ranchi.  During the meetings, the research progress 
of on-going projects (21), RPP-III (02) and new project 
proposals (06), under six core programmes, were 
discussed thoroughly and approved/adopted by the 
House. The following points emerged out: 

 v The Chairman, IRC was of the strong view that 
granting of extension to the projects is only an 
exception and not a rule. Technical programme 
of the new project should be carefully designed 
so as to be completed in specified time-frame. 
Extension if required, due to factors beyond 
control will only be considered once that too for 
period not exceeding one year.

 v The Chairman reiterated that each division 
has to set targets for a scheduled time-frame. 
Performance Indicators will assess the divisions’ 
performance. HODs should devout divisional at 
least 50% time in management of the Division.

 v Chairman, IRC asserted that DRCs should be 
conducted regularly by HODs preferably every 
month but not less than nine in a year.

 v The duly completed RPP-I, RPP-II & RPP-III must 
be submitted to PME Cell by 30.6.2018 excepting 
RPP-III of Project 1.2.061   (Title: Control of 
deacetylation in gum karaya on storage 
for quality retention) for which submission 
deadline is 09.7.2018. 

In the end, Member-Secretary extended sincere thanks 
to the Chairman for his valuable scientific inputs to 
improve upon the present research activities of the 
individual scientist, thereby, Institute as a whole.
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Institute Management Committee (IMC)

The 53rd meeting of the Institute Management 
Committee (IMC) was convened in the Kusmi 
Conference Hall of the Institute on December 21, 2018 
at 02:00 PM. The following members were present: 

 v Dr. KK Sharma, Director, ICAR-IINRG, Ranchi                       
-- Chairman

 v Dr. SK Giri, Pr. Sc., ICAR-CIAE, Bhopal -- Member
 v Dr. B Das, Pr. Sc., ICAR RCER RC, Ranchi -- Member
 v Shri SK Singh, SAO, ICAR-IINRG -- Member-

Secretary

Special Invitees

 v Prof. SM Ilyas, Chairman, QRT, ICAR-IINRG, 
Ranchi 

 v Dr. S Srivastava, Member-Secretary, QRT, ICAR-
IINRG, Ranchi

Other Invitees

 v Dr. Nirmal Kumar, Pr. Sc. & Head, TOT Division, 
ICAR-IINRG, Ranchi

 v Dr. S Ghosal, Pr. Sc. & Head, Lac Production 
Division, ICAR-IINRG, Ranchi

 v Dr. MZ Siddiqui, I/c Head, PPD Division & I/c, 
PME Cell, ICAR- IINRG, Ranchi

 v Shri AK Yadav, Estate Officer, ICAR-IINRG, Ranchi

 v Shri Rishikant Singh, F & AO, ICAR-IINRG, Ranchi

 v Shri SC Lal, AAO, Adm.-I Sec, ICAR-IINRG, Ranchi

 v Shri K Oraon, I/c, Purchase Sec, ICAR-IINRG, 
Ranchi

 v Dr. Nandkishore Thombare, Sc., ICAR-IINRG, 
Ranchi

Welcome address by the Member-Secretary

The meeting started with the welcome address by Shri 
SK Singh, Member-Secretary and formal introduction 
of the new members. 

Introductory remarks by the Chairman

Dr. KK Sharma, Director apprised the member of the 
significant achievements of the Institute since last IMC 
meeting and informed that It was the first meeting of 
the newly constituted committee convened especially 
for presentation of recommendations of the QRT 
before the IMC.  

Presentations

a)  Presentation of recommendations & observation 
of Quinquennial Review Teams (QRT):

Prof. SM Ilyas, Chairman, QRT presented the 
recommendations of QRT before the committee with 
specific observations therein of the committee, and 
felt that information regarding the consumption areas 
would have enlightened them further. Dr. S Srivastava 
informed that the recommendations of the committee 
have already been presented before DDG (Engg.) 
and ADG (FE) at SMD on 26.9.2018. The suggestions 
received were incorporated in the report. IMC members 
appreciated the efforts of the QRT especially of the 
Chairman for preparing a comprehensive report and 
formulating recommendations which, if implemented, 
in totality would take the Institute to newer heights.

b) Financial status by F & AO: 

Shri  Rishikant Singh, I/C F&AO presented the financial 
status of the Institute. He provided the details of 
expenditure under different heads. He informed that 
budget allocation under works was not sufficient to 
undertake the renovation and new works proposed in 
the SFC.

Confirmation of the proceedings of the 52nd Meeting 
of IMC held on 6th October, 2017: The committee 
was apprised about approval of the previous meeting 
(52nd) of IMC held on 6th October,  2018. 

Agenda for the 53rd IMC Meeting: The IMC 
deliberated on the various agenda and made the 
following    recommendations:

a) Regularization of excess expenditure 
towards purchase of the equipment 2D Gel 
Electrophoresis System:

As per the approved SFC for the period 2017-19, 
Rs. 13 Lakh was allocated towards purchase of the 
equipment 2D Gel Electrophoresis System. Tender was 
floated through CPPP for the same and the rate quoted 
by L-1 was USD 26950 USD (Approx. 19.35 Lakh) which 
is Rs. 6.35 higher than the approved budget. Since, the 
purchase was essential, hence the tender was finalized 
and purchase was made due to exigency. Therefore, 
the additional expenditure of Rs. 6.35 Lakh towards 
purchase of the said equipment may be regularized 
by matching saving (dropping purchase of Soil testing 
kit worth 2.50 lakhs and other minor equipment worth 
3.85 Lakhs). 
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b) Allocation of increased budget for laying of Pipe 
network for irrigation purpose at IRF: 

For laying of approved pipe network at IRF for irrigation 
purpose, the estimate received from CPWD is Rs. 74, 
88,000/- (Seventy Four Lakh Eighty Eight Thousand) 
only, whereas there is provision for the said purpose 
only Rs. 21,00,000/- (Twenty One Lakh) only in the SFC. 
Therefore, in view of necessity of the work, required 
fund of additional 53, 88,000/- (Fifty Three Lakh Eighty 
Eight Thousand) only may be approved. 

c) Allocation of fund towards execution of civil / 
electrical works: 

Estimates for civil / electrical works have been received 
from the CPWD but as informed by F & AO, no more 
fund is available for the purpose. Since, these works 
are of very essential nature, hence additional budget 
allocation of Rs. 2,71,32,307 will be required. 

d) Allocation of fund towards purchase of fire 
extinguishers: 

The existing fire extinguishers have outlived their 
life and it is required to replace the same with new.       
Hence, for purchase / replacement of fire extinguishers 
a budget of Rs. 5 Lakh (Rs. Five Lakh) only may be 
allocated. 

e) Enhancement of monthly remuneration of AMA: 

It was proposed to forward the proposal to the Council 
for enhancement of AMA. On this the Committee 
advised to place the matter in the forthcoming 
Director’s Conference. 

f) Empanelment of Hospitals/Laboratories etc. 
at Ranchi to avail the health services by ICAR 
employees/pensioners:

It has been proposed to empanel the following 
hospitals / laboratories to avail the health services by 
the employees / pensioners of ICAR. These Hospitals / 
Laboratories have given their consent to provide the 
services on CGHS rates for their services:

 v Maa Ram Pyari Ortho Hospital Research Centre 
Pvt. Ltd., Ranchi

 v Contacare Eye Hospital, Ranchi

 v Rajdhani Pathology, Ranchi 

Information regarding IJSC/Grievance Cell/Women 
Cell/Complaint Cell: The Committee was apprised 
that meetings of IJSC/Women Cell are held on regular 
intervals. However due to non-receipt of nomination 
from the scientific category the Grievance Cell has not 
been constituted at present. On this the committee 
advised to nominate a scientist to represent the 
scientific category and for the same, it may be 
processed at the Institute level. 

Any other items with permission of the Chair: Keeping 
in view the shortage of technical manpower, Young 
Professionals may be hired as per requirement as 
sufficient funds are available under research and 
operations head. 

Vote of thanks by Member-Secretary:

The meeting ended at 05:00 PM with vote of thanks by 
the Member-Secretary.
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The Institute regularly receives a number of visitors who are briefed about different aspects of lac, natural resins 
and gums as well as Institute activities. The details of distinguished visitors are as under:

Sl. 
No. Name Designation/Organization Date 

1. Shri Raghubar Das Hon’ble Chief Minister of Jharkhand 16.02.2018
2. Smt. RajbalaVerma Chief Secretary to CM 16.02.2018
3. Shri Sunil Kumar Barnwal Principal Secretary to CM 16.02.2018
4. Smt. Puja Singhal Secretary, Department of Agriculture, Govt. of  Jharkhand 16.02.2018
5. Shri Ram Kumar Pahan Hon’ble MLA, Khijri, Ranchi 16.02.2018
6. Smt. AartiKujur Chairperson, Jharkhand State Child Rights Protection Commission 16.02.2018
7. Prof. SM Ilyas Former Director, ICAR-NAARM, Hyderabad & Chairman, RAC 26.3.2018
8. Dr. KK Singh ADG (Engg.), ICAR, New Delhi 26.3.2018

9. Dr. V. Palanimuthu Head, Department of Agricultural Engineering, UAS 
Bengaluru & Member, RAC 26.3.2018

10. Shri Saryu Rai Hon’ble Minister of Food, Civil Supply and Consumer Affairs, 
Govt. of Jharkhand 08.5.2018

11. Shri Chaturbhuj Meena Sr. Food Analyst, State Food Testing Lab 08.5.2018
12. Dr. Kumari Asha Kiran Associate Professor, RIMS, Ranchi 08.5.2018
13. Shri Mahendra Kumar Yadav Chairman, Railway Recruitment Board, Ranchi 08.5.2018
14. Dr. KK Singh ACS, Forest, Bhopal, M.P. 18.6.2018
15. Dr. RK Singh Ex. Pr. Sci., ICAR-IISR, Lucknow 18.6.2018
16. Shri Gavin Williams Researcher, Kiwg’s College, London 30.6.2018

17. Shri CP Singh Hon’ble Minister of Urban Development, Housing and 
Transport, Govt. of  Jharkhand 11.8.2018

18. Dr. P Kaushal Vice-Chancellor, BAU, Ranchi 11.8.2018
19. Dr. BP Bhatt Director, ICAR-RCER, Patna 11.8.2018
20. Dr. A Patnaiyak Director, ICAR-VPKAS, Almora 11.8.2018
21. Dr. N Prakash Director, ICAR-RC, NEH, Meghalaya 11.8.2018
22. Prof. Shailendra Singh Director, IIM, Ranchi 12.8.2018
23. Dr. Trilochan Mohapatra Secretary, DARE & Director General, ICAR, New Delhi 26.8.2018
24. Dr. AK Singh DDG (CS & HS), ICAR, New Delhi 26.8.2018
25. Dr. DK Yadav ADG (Seeds),  ICAR, New Delhi 26.8.2018
26. Dr. RK Singh ADG,  ICAR, New Delhi 26.8.2018
27. Dr. BP Bhatt Director, ICAR-RCER, Patna 26.8.2018
28. Dr. Anjani Kumar Director, ATARI, Patna 26.8.2018
29. Dr. TR Sharma Director Director, ICAR-IIAB, Ranchi 26.8.2018
30. Shri Chhabilendra Roul Special Secretary, DARE & Secretary, ICAR, New Delhi 14.9.2018
31. Prof. MP Sinha Vice-Chancellor, Sidho Kanhu Murmu University, Dumka (Jharkhand) 20.9.2018
32. Swami Bhaveshananda Secretary, RK Mission Ashram, Ranchi 20.9.2018
33. Dr. VV Ramamurthy Adjunct Professor, ICAR-IARI, New Delhi 20.9.2018
34. Shri Amarkant Managing Editor, Khabar Mantra, The Hindi Daily, Ranchi 29.9.2018

35. Dr. Heera Nandan Prasad Litterateur & Associate Professor, Department of Hindi, Ranchi 
University, Ranchi 29.9.2018

36. Dr. IK Chaudhary Dean, Faculty of Social Sciences, Ranchi University, Ranchi 02.10.2018
37. Miss A Vijaylakshmi SP, Anti Corruption Bureau,  Vigilance Department, Ranchi 01.11.2018

Distinguished Visitors
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Institute Research Farm

Resource Generation 

Broodlac/
Sticklac 

(Rs.)

Fuel 
Wood 
(Rs.)

Water 
+ Fuel 

charges
(Rs.)

Lac host 
plant 

seeds and 
seedlings

(Rs.)

Other 
farm 

produce
(Rs.)

Total
(Rs.)

2,08,843 248 2,400 78,375 1,888 2,91,754

Infra-structure development

 v Renumbering of plots was completed and 121 
plots of size 50m x 50m and 32 plots of smaller 
variable sizes were also allotted numbers.

 v Developed two new experimental plots of F. 
semialata measuring 100m x 50m and 100m x 
25m each and transplanted 4968 numbers of F. 
semialata.

ICAR-IINRG Institute Research Farm

Transplanting of F. semialata on new experimental plot

Nursery management

 v Bhalia seeds (4.1 kg) were produced and Khair 
(7.5 kg), Galwang (5.8 kg) and Kusum (3.5 kg) 
were collected from different trees.

 v Seedlings of semialata (2000 Nos.), khair (100 
Nos.), palas (50 Nos.), bhalia (200 Nos.) and ber 
(30 Nos.) were transplanted for gap filling.

 v Bio-composting by utilizing leaves and cow 
dung for nursery purpose was done and the 
biocompost manure is being used in the 
nursery.

 v Semialata seedlings (320) and bhalia seed 
(100 g) were provided to scientist for research 
purpose

 v Seeds and seedlings of lac host plants were sold 
to farmers, KVK and other organizations. Details 
are as under:

Lac host plant Quantity
Semialata seedlings 11612 Nos .
Semialata seeds 0.85 kg
Bhalia seeds 1.25 kg
Kusum seedlings 544 Nos .
Ber seedlings 1010 Nos .
Khair 10 Nos .
Khair seeds 3 kg

Farm management

 v Executed field related experimental work of the 
scientists of LPD, TOT and PPD Division including 
IRF activities as per their requirements.

 v Inputs like fertilizers, farm yard manure, 
farm machinery like tractors with ploughing 
implements, power tiller and irrigation facilities 
were provided to the scientists for maintaining 
their research plots.

 v Weeding, cleaning and lime application mixed 
with chloropyriphos on approx. 7000 lac host 
plants and other trees.

Lac culture

 v 3393 kg of kusmi broodlac of Simdega, 
Kulajanga, Gumla, Nawadih, Bandgaon was 
inoculated on kusum (243 Nos.) and ber (1500 
Nos.) for both summer and winter kusmi crops.

Support Services
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 v Kusmi broodlac 1349 kg was sold to farmers, 
NGOs and other organizations and 463 kg was 
provided to scientists for experiments and 
field level demonstration.  Sticklac 700 kg and 
scrapedlac 100 kg was provided to scientists, PD 
Unit for their experiments.

 v Rangeeni broodlac production on palas was 
initiated and 50 kg broodlac was inoculated 
on 74 numbers of palas trees from which 100 
kg broodlac was obtained. Rangeeni broodlac 
production is being continued.

Soil amendment

 v 100 kg each dhaincha and sanai, was sown for 
green manuring in kusum (plot Nos. 40-46) and 
ber (plot Nos. 48-54).

Green manuring using dhaincha in kusum plots

Green manuring using sanai in ber plots

Quality Evaluation Laboratory

During the period under report a total number of 
68 customer’s letter (47 external and 21 internal), 
414 samples (59 external and 355 internal) of lac, 

lac-based products and natural gums were received 
from different Govt. organizations/Private industries/
various divisions of the Institute and total 1845 (141 
external and 1704 internal) tests were carried out and 
a sum of Rs. 55,925/- was earned from external sources. 
If the charges for the internal samples would have also 
been realized , much more revenue to the tune of Rs. 
5,14,067/- would have been earned bringing the total 
revenue to Rs. 5,69,992/- towards testing charges. Four 
trainees were also imparted training on testing and 
analysis of lac samples during 23.4.2018 to 07.5.2018 
and two trainees during 18.6.2018 to 30.6.2018. The 
revenue earned from their trainings would come to 
the tune of Rs. 90,000/-

Prioritization, Monitoring and Evaluation 
(PME) Cell/Institute Research Information 
System (IRIS) Cell

The activities performed by PME Cell & IRIS Cell during 
the period under report were: 

 v Submission of various time-bound reports: 

 w Cabinet Monthly Report to ADG (FE) by 20th 

of every month

 w Monthly Brief updates on progress to DDG 
(FE) by 20th of every month.

 w Half Yearly Progress Report (HYPM)

 w Quarterly Targets & Achievements

 w DARE report, Annually

 w Annual Plan Outcome Budget

 w Preparation & submission of Annual Training 
Programme for the Year 2018-19 for all the 
employees of the Institute to the Council.

 w Preparation & submission of Annual Physical 
and Financial Targets and Achievements 
(April, 2017 to March, 2018) of all the 
employees of the Institute to the Council.

 v PME Cell conducted Institute Research Council 
(IRC) Meeting on 17th, 18th & 25th May,2018.

 v Maintenance of Research Project Files: Institute 
(22), ICAR-Network Projects (02), ICAR-ICRAF 
(01), ICAR-DºBT (01) and Inter-Institutional 
(ICAR-IIAB & IINRG) (02). 

 v Processing of research papers & popular articles 
for various Journals submitted by the scientists.
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 v Processing of papers submitted by the 
scientists/staff for conferment of Awards/
Honours/Recognitions etc., to them.

 v Processing of papers submitted by the scientists 
for their participation in National/International 
Conferences/Symposia.

 v Coordination for conducting RAC, IMC, Director’s 
Conference & Regional Committee Meetings.

 v Coordination for HRD Programmes for 
all the employees (Scientists, Technical & 
Administrative) of the Institute.

 v PME Cell provides different services like: 

 w LAN and Internet Connectivity to the 
divisions & sections of the Institute

 w E-mail services

 v Annual Maintenance of Computer Systems, 
Local Area Networking (LAN), EPBAX, Biometric 
Devices & CCTVs.

 v Maintenance of web-based Data Base for 
Personnel Management Information System 
(PERMISNET), Enterprise Resource Planning 
(ERP) and Project Information Management 
System (PIMS).

 v Regular updating of Institute’s website with all 
general information, events, tenders, interviews 
etc.

 v Quarterly updating of CIC website with all 
relevant information/statements as required 
under the provisions of RTI Act, 2005 and 
processing of requests received under RTI.

 v Reply of Parliament questions and any other last 
minute reply required to be submitted to SMD.

Library and Documentation Centre

The library of the Institute plays an important role in 
meeting the information needs of its user. Library of 
the Institute is a repository of scientific and technical 
information on natural resins and gums. Besides 
catering to the needs of Institute scientists it also 
renders services to other researchers, academicians, 
technologists and students as well as lac/gums/resins 
industrialists from other part of the country.

Advance/Full Text/Abstracts access of more than 
3900 Journals from several publishers has been made 
available online through Consortium for e-Resources in 

Agriculture (CeRA) to our scientists during the year. 
A CeRA awareness workshop was also conducted on 
December 12, 2018. The library is also connected with 
World eBook Library (WEL) facilitated by National 
Digital Library (NDL), New Delhi. 

All regular Institute publications (Annual Report/
Newsletters/Lac-Resins-Gums Statistics/Laksha/
Dorothy Norris Memorial Lecture Series etc.) and 
research articles/bulletins are available in PDF form 
for the internal users.

An amount of Rs. 14,662/-, as revenue, from the sale 
of publications has been generated during the year. 

The library also continued to exchange of Institute 
publications with the scientific Institutions in and 
outside the country.

Services provided by the Library to the users

 v E-Journals access.
 v C.D. Searches.
 v Document Delivery Services
 v Reprographic Services
 v Bibliographic Services
 v Current Awareness Services
 v Inter Library Loan Services for resource sharing
 v Sale and distribution of Institute publications.

Journals & periodical subscribed received

 v Foreign Periodicals (Gratis/exchange) -04
 v Indian Periodicals (Subscribed)  -05
 v Indian Periodicals (Gratis/exchange) -07

Library holdings (as on December 31, 2018)

Documents Additions Total Holdings

Books 06 7966

Bound Journals 217 22062

Annual Report 85 5465

IS-Specification - 184

Thesis - 13

Estate Section

Estate section is one of the most important units 
of the Institute which   takes care of the following 
essential services:

 v Security of Institute premises – No major 
security lapse occurred  
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 v Water and power supply 

 v Infrastructure development work of the Institute 

 v Providing assistance in the engineering research 
work

 v Civil & electrical maintenance of residential 
quarters and office buildings

 v General maintenance & upkeep of the Institute 
premises –- The work is being outsourced 
and is monitored by the Estate Management 
Committee so as to ensure that the work is done 
satisfactorily as per the scope of work.

Jobs entered in the various job registers during the 
calendar year 2018 are:

Electrical work 542

Civil & water supply 386 (this includes plumbing & 
other civil works)

Carpentry works 288

Turners work 422

Welders work 150

Most of the above works have been completed 
satisfactorily, however, some of them could not been 
done due to scarcity of resources which will be initiated 
in near future.

Major works carried out during the year 2018:

Civil works 

 v Renovation and roof treatment of quarter Type 
III/12 

 v Extension of laboratories of  PPD and LPD 
divisions

 v Renovation of transformer room

 v Renovation of water reservoir of IRF

 v Internal repair and miscellaneous civil work in 
TOT division

 v Fixing of granite stone in LPD laboratory

 v Construction of damaged boundary wall of IRF

 v Construction of septic tank near quarters Type-
II/16 and 17

 v Renovation of quarter Type IV/1

 v Fixing of paver block around PPD division and 
Estate section

 v Renovation of administrative building and 
construction of plinth protection of RMU 
building & Samaj Sadan.

Electrical works

 v Maintenance of street lights in serviceable 
condition throughout the year

 v Maintenance of electrical installation of 
residential quarters and division/ section in 
operational condition throughout the year

 v Maintenance of genset and associated panels, 
transformer, overhead LT lines in operational 
condition throughout the year

 v Installation of 25 Nos. of 45 W LED street lights 
in Main campus by replacing CFL street lights

 v Restoration of power supply in Main campus 
& PDU campus in shortest possible time after 
power supply breakdown due to storm on 
20.5.18 & 14.8.18, after removal of branches 
from overhead lines and restraining of overhead 
lines was got done in minimum possible time

 v Painting of all feeder panels

 v Installation of lightening arrester in Estate 
section, RMU building, Directors Office, 
Bungalow No. 1 & Pilot plant building

 v Electric wiring of quarter Type-III/12 
departmentally

 v Electric wiring of quarter Type-II/15 through  CPWD

 v Made operational  90 KW roof top solar power 
plant

 v On 26th August 18 there was a major short 
circuit detected in power circuit of 1st floor in 
PPD division which was rectified

 v On 8th August 2018 a major short circuit in 
power lines of TOT division was detected which 
was rectified

 v Construction of earth pits for transformer and 
earthing of Directors Office 

Carpentry work

 v New work--Secretariat table, Book shelf, Ward 
nut, Insect mega cage, Sliding show case, 
Alfasto meter acrylic and WI Alfasto meter 
acrylic was made for Biotechnology Laboratory 
of LP division.
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Health Centre

The Institute has a functional Health Centre in the 
campus.  Dr. Ashok Kumar and Dr. Kailash Prasad 
have been functioning as a part time Medical Officers 
(AMAs) on contractual basis on alternate days in the 
centre. Most of the medical cases were handled in the 
centre itself and complicated cases were referred to 
authorized CGHS hospitals and pathology clinics in 
the city for expert diagnosis and treatment. The Health 
Centre is equipped with routine instruments to handle 
general/minor dressing, first aid, physical examination 
of patients, measure B.P., pulse, height, weight, blood 
sugar, etc. In the year 2018, 5605 patients were 
registered and treated in the Health Centre. Around 
102 patients were monitored for blood sugar by test 
strips method in the centre itself as per the advice 
of AMAs and 72 Nos. of patients were advised for 
medical rest and issued medical fitness. The centre has 
a computerized inventory system, facilitating retrieval 
of records like issue of medicines, date of receiving, 
unregistered patient along with the near date of 
expiry of medicine, etc. This ultimately helps the AMAs 
in taking better decision while prescribing medicines. 
Most of the medicines prescribed by AMAs were 
made available to the patients from the Health Centre 
itself. Apart from attending to regular employees, 
pensioners, and contractual staff of various on-going 
research projects, medical treatment was also provided 
to trainees and labourers on humanitarian grounds, in 
case of emergency and casualty.

Institute Technology Management Unit (ITMU)

 v Compiled list of patents and licensing of 
Institute technologies and sent to SMD.

 v Organised a meeting of ITMC on 27.6.2018 for 
discussion on technology licensing of coating 
formulation for clay utensil to M/s Founder Re-
energy King solution, Gujarat.

 v Prepared document of MoU through ITMU for 
technology licensing of coating formulation 
for clay utensil to M/s Founder Re-energy King 
solution, Gujarat & MoU signed on 04.7.2018 
with licensing fee of Rs. 20,000/- for 5 year. 

 v ITMU report for period 2015-18 was prepared 

and sent to ZTMC, ICAR-CIAE, Bhopal (M.P.) for 
startup conclave at New Delhi, September 2018.

 v Request for examination filing of patent 
application No. 201631013579 ‘Lac wax 
polycosanol--A natural plant growth regulator’ 
through approved Attorney M/s Anjan Sen & 
Associates, Kolkata was processed in July 2018.

 v For commercialization of two technologies 
namely lac based nail polish and fruit coating 
formulation for kinnow, the technology details 
in technology disclosure form and technology 
evaluation sheet was sent to Agrinnovate India 
Pvt. Ltd, (AGIN) for further needful.

 v Letter for fund requirement of ITMU, ICAR-IINRG 
sent to IP&TM Head quarter.

Agro-meteorology Unit

Agro-meteorology Unit of the Institute is situated 
at 230 23’ N latitude, 850 23’ E longitude at 650 m 
altitude. During the year 2018, different weather 
parameters were recorded and updated daily as 
well as weekly at the Institute website. Month wise 
weather data, daily Self Recording Rain Gauge (SRRG) 
sheets and daily rainfall data for the year was sent 
to India Meteorological Department (IMD), Kolkata. 
The monthly mean relative humidity (RH %), mean 
temperature (0C) and total rainfall (mm) is given in the 
Table. Weekly analysis of rainfall has been presented 
in Figure.

Hottest and coldest months of the year were May and 
January with mean monthly temperature 35.85 0C and 
4.0 0C, respectively. Maximum temperature for the year 
was recorded on 8th May (39.8 0C), while the minimum 
temperature was on 7th January (1.4 0C). During July, 
relative humidity (RH) was the maximum at 8:30 hours 
(87.94%) with 82.0 per cent in the 14:30 hours, while 
the minimum RH was observed 8:30 hours (66.26) 
with 61.23 per cent in the 14:30 hours in the month 
of March. Total annual rainfall was 1345.00 mm. It 
is pertinent to say that 18th July received maximum 
daily rainfall i.e. 86.50 mm. Maximum monthly rainfall 
was observed in July (379.50 mm) whereas no rainfall 
occurred in the month of January and November of 
the Calendar Year 2018.
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Table: Mean monthly meteorological data recorded at the agro-meteorological unit of the Institute 
during 2018

Month, 2018
Avg. Temperature (0C) Relative Humidity (%)

Rainfall (mm)
Min. Max. Max. Min.

January 4.00 23.18 70.29 56.87 0.00

February 9.90 27.41 71.68 59.50 10.00

March 13.61 32.37 66.26 61.23 1.20

April 17.40 34.78 74.57 67.20 30.80

May 20.32 35.85 74.13 66.03 107.80

June 21.86 32.87 77.50 72.40 180.00

July 21.47 28.47 87.94 82.00 379.50

August 21.41 28.63 86.61 84.23 297.80

September 20.33 29.53 76.90 70.23 245.10

October 14.51 29.03 68.16 63.29 30.80

November 10.47 26.66 69.83 64.57 0.00

December 5.87 21.75 69.55 65.16 62.00

Total Annual Rainfall (mm) 1345.00

Fig.: Weekly distribution of rainfall for the year, 2018
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Foundation laid for 23rd KVK of Jharkhand at Diyankel, 
Torpa, Khunti on May 05, 2014. KVK, Khunti is under 
the administrative control of ICAR-IINRG, Ranchi. Dr. 
SP Singh, Sr. Scientist-cum-Head, KVK, Khunti joined at 
ICAR-IINRG, Ranchi on January 28, 2016. Demarcation 
work of land for KVK was completed in February, 
2016. Trenching on boundary of the KVK land is done. 
Construction of Administrative Building of KVK is 
going on. One post of SMS Agrometeorology and one 
post of Agromet Observer are filled on contractual 
basis under GKMS of IMD, New Delhi. Recruitment of 
SMS/Scientists and staff of KVK is under process. The 
training programmes, FLDs, events, mentioned below, 
were organized during 2018:

Senior Scientist–cum-Head, KVK, Khunti acted as a 
bridge between the district administration and OIC 
of district for the implementation of Krishi Kalyan 
Abhiyan-I (KKA-I) w.e.f. June 01,  2018 to August 15, 
2018 and KKA-II  w.e.f. October 02, 2018 to December 
25, 2018 in 25+25 villages of aspirational district 
Khunti.

Under KKA-I, a three days’ training on lac production 

was conducted at Krishi Bhavan, Khunti, which was 
attended by 50 farmers from selected villages. Beside 
it, one day training on lac production was conducted in 
nine villages, in which 890 farmers participated. Total 
18 Off Campus trainings of 1630 farmers on kitchen 
gardening, 12 Off Campus trainings of 870 farmers on 
vermi composting, 25 Off Campus trainings of 2500 
farmers on plantation technology of vegetables and 
fruit plants, 16 Off Campus trainings of 1510 farmers 
on lac production and 04 Off Campus trainings of 280 
farmers on vegetable cultivation were organized. 

 Under KAK-II,  25 Off Campus trainings of 1447 farmers 
on kitchen gardening, 25 Off Campus trainings of 
1458 farmers on vermi composting, 24 Off Campus 
trainings of  1319 farmers on plantation technology of 
vegetables and fruit plants and 01 Off Campus training 
of 136 farmers on lac production were organized. 

Organized  ‘Mahila Kisan Diwas’ on October 15, 2018 
in Diyankel village, ‘World Soil Day’ on December 0 5, 
2018 in Sundari village of Torpa block and  ‘Kisan Diwas’ 
on December 23, 2018 in Maliyada village of Murhu 
block. 

Krishi Vigyan Kendra (KVK), ICAR-IINRG

Achievements/Progress during Year 2018 :

A)     FLD conducted

Sl. 
No.

Season  Crop         Technology Area
(ha)

No of 
Demo.

 No. of 
farmers

(villages)

Yield     
q/ha

Demo.

Yield     
q/ha
Non 

demo.

% Increase 
over Non 

demo.

1. Rabi- 2017-18 Chickpea Variety 
(GNG 1581)+ INM 
(Rhizobium+PSB)

10 25 40 (11) 9.50 5.75 65.21

2. Summer-
2018

Green 
gram

Variety
(IPM 2-3)+INM 
(Rhizobium+PSB)

10 25 44 (04) 8.50 4.50 88.9

3. Kharif-2018 Paddy Variety Sahbhagi 
Dhan 

4 10 20 (02) 32.40 14.50 123.4

During Rabi 2017-18, 25 FLDs were conducted on 
chickpea and chickpea variety GNG 1581 gave 65.21% 
more yield over non demonstration with local variety.

During summer 2018, total 25 demonstrations were 
conducted on summer green gram and found that 
green gram variety IPM 2-3 performed better and gave 
88.9% more yield over non demonstration with local 
variety. Demonstration field of chickpea
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CFLD field of green gram 

Total 10 demonstrations were conducted on paddy crop 
during Kharif 2018 and found that variety Sahbhagi 
Dhan performed better and gave 123.4% more yield 
over local variety, though it was drought year. It indicates 
that variety Sahbhagi Dhan can perform better over 
local variety even in draught condition also in mid and 
upper lands.

B) Extension activities conducted

Sl. 
No. Activity Villages 

covered Participants

1.
On Campus (KB, Khunti) 3 
days’ training of farmers on lac 
production

25 50

2. Off Campus training of farmers on 
kitchen gardening 43 3077

3. Off Campus training of farmers on 
vermi composting 37 2328

4.
Off Campus training of farmers 
on plantation technology of 
vegetables and fruit plants

49 3819

5. Off Campus farmers training on 
vegetable cultivation 04 280

6.
Off Campus farmers training on 
cultivation of groundnut, soybean, 
green gram, black gram  

25 6790

7.
Off Campus farmers training on 
cultivation of chickpea, lentil and 
mustard

25 4360

8. Off Campus training of farmers on 
soil sampling techniques 05 356

9. Scientist’s visit to fields 63 -

Training of farmers

C) Events/Programmes organized

Mahila Kisan Diwas

Mahila Kisan Diwas was organized on October 15, 2018 
Diyankel village, Torpa block of Khunti district. Chief 
Guest on the occasion was Sister Charusila, Director 
(Actg.), TRDS, Torpa. Different competitive events viz. 
debate on cultivation of crops, session of quiz related 
with the agriculture, human nutrition and cultural 
programme between mahila farmers. The prizes were 
given away to 09 winners as well as progressive farm 
women. The programme was oriented towards role of 
women in agriculture and women empowerment. About 
100 women farmers participated in the programme.

World Soil Day

World Soil Day was organized on December  05, 2018 
at Sundari village,  Torpa block of Khunti district. 
The Chief Guest Smt. Jyoti Pandu, Mukhiya, Gram 
Panchayat, Sundari in her address told that most of the 
farmers are not using the fertilizers as per requirement. 
All the farmers should get the soil of their fields tested 
for judicious use of fertilizers. Dr. Nirmal Kumar, Pr. 
Sc. & Head, TOT, ICAR-IINRG, Ranchi explained the 
importance of World Soil Day being celebrated every 
year on 5th December. He told that due to imbalanced 
application of fertilizers, the soil health is deteriorating 
fast. He suggested farmers to use balanced fertilizers 
and to increase use of organic manures, bio fertilizer 
etc. to increase the soil health and productivity. 

The District Agriculture Officer, Khunti Sri Ashok 
Samrat told the farmers to adopt the scientific 
technologies developed by the research institutes to 
get more income from agriculture. He also appraised 
the farmers of different schemes of the government to 
improve their livelihood. 

Dr. SP Singh, Sr. Sci. - cum - Head, KVK, Khunti described 
the importance of soil testing, Soil Health Card and 
use of balance fertilizers along with soil sampling 
techniques.  He told that the nutritional value for 
the food we eat is directly related to the health of 
soil in which it grows for which integrated soil health 
management is must. He also delivered lectures on 
vermi composting and Kitchen gardening. Sri DK 
Singh, STO delivered a lecture on cultivation of lac. 
Scientists also interacted with the farmers.

Soil Health Cards were distributed to ten farmers. About 
\150 farmers, farm women and others participated in 
the programme.
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World Soil Day

Kisan Diwas
In the honour of the former Prime Minister of India 
late Shri Chaudhary Charan Singh, the Kisan Diwas 
was celebrated at his birthday on December 23, 2018 
at Maliyada village, Murhu block of Khunti district. 
The farmers were given information regarding major 
efforts made by late Shri Chaudhary Charan Singh in his 
political carrier for uplifting the socio-economic status 
of the farmers/villagers. Chief Guest on the occasion, 
Shri Roshan Lal Sharma, Director, Tazna Shellac Pvt. 
Ltd., Khunti,  in his inaugural address  told that we the 
people of India are not using the soil properly, due 
to which the soil health is deteriorating  day by day. 
He suggested farmers to use balanced fertilizers and 
to increase use of organic manures, bio fertilizer etc. 
to increase the soil health and productivity. He also 
shared his experiences with the farmers in regard of 
cow milk production, value addition and marketing of 
lac.

Sri Ashok Samrat, DAO, Khunti gave information 
regarding the various state government schemes 
for farmers. He also advised the farmers to get more 
benefit from the different schemes of the government 
to improve their livelihood and told that farmers may 
get more income from agriculture, if they adopt the 
developed scientific technologies. 

Dr. SP Singh briefed the importance of soil testing, 
soil health card and use of balance fertilizers. He told 
that the nutritional value for the food we eat is directly 
related to the health of soil in which it grows for which 
integrated soil health management is must. Also 
organized training programme on Kitchen gardening, 
vermi-composting and plantation technology of fruit 
plants and vegetables. The Chief Guest distributed the 
Soil Health Cards to the farmers. About 220 farmers, 
ATM and BTM of Murhu block participated in the 
programme.

 

D) Participation in Conferences/Seminars/
Workshops/Meetings by Dr. SP Singh, Sr. Sc. 
-cum-Head, KVK, Khunti:

 v Participated and presented progress report of 
KVK, Khunti in workshop of CFLD on Oilseeds 
and Pulses organized by ICAR-ATARI, Patna 
(Zone-IV), January 08-09, 2018, CPRS, Patna.

 v Participated in 10th Biennial National Conference 
of KVKs-2018 on Technology for Doubling the 
Farmers’ Income organized by Agril. Extension 
Division- ICAR, March16-17, 2018, ICAR-IARI 
New Delhi.  

 v Participated in Annual Zonal Workshop of Zone 
IV and Zone V jointly organized by ICAR-ATARI, 
Kolkata and ICAR-ATARI, Patna,  May 26-27, 
2018, OUAT, Bhubaneswar. 

 v Participated in National Farmers’ Science 
Congress on Grassroots Innovations in Farm 
Production, Value Chain Integration and Market 
Linkage, August 05-07, 2018, BAU, Bhagalpur.

 v Organized a meeting in DC office with Dr. Ariz M 
Mohammed IAS, MD, NHB and Divisional Head 
of KKA, District Incharge, KKA, DC, Khunti and 
line department officials of Khunti district in 
regard Krishi Kalyan Abhiyan-I, June 06, 2018.

 v Organized a meeting at Krishi Bhavan, Khunti 



ICAR - Indian Institute of Natural Resins and Gums Annual Report 2018-19

162

for sensitizing the officers/ 0fficials of line 
departments involved in KKA-I, July 31, 2018.

 v Organized a meeting with District Incharge, 
KKA and officers/ officials of line departments 
involved in KKA-II at ICAR-IINRG, Ranchi, 
October 02, 2018.

 v Organised a meeting with District Incharge, 
KKA and officers/ officials of line departments 
involved in KKA-II at Krishi Bhavan, Khunti, 
October 11, 2018.

 v Attended Review Meeting, Hon’ble Minister 
of Agriculture & Farmers Welfare at Ranchi, 
November 11, 2018.

E) Popular articles / Bulletins:

 v Singh SP and Kumar N (2018). Jalagam 
prabandhan avm saghan tikau kheti. Laksha 
(ISSN 2454-7840), ICAR-IINRG, 67-68 pp.

 v Singh SP (2018). Moong ki vaigyanik kheti. 
Bulletin No. 1 (Prasar), ICAR-IINRG, Ranchi.

 v Singh R, Sharma AK and Singh SP (2017). 
Agricultural Statistics. Aman Publishing House, 
Delhi Road Meerut, ISBN: 978-93-84479-56-5, p. 
459.

 v Singh R, Sharma AK and Singh SP (2017). 
Elementary Statistics and Applied Mathematics. 
Rama Publishing House, Delhi Road Meerut, 
ISBN: 978-93-84479-76-3, p. 399.   

F) Lectures delivered:

 v Dr. SP Singh, Sr. Sc.-cum-Head delivered invited 
lectures on 'Seed Production, Registration, 
Tagging and Seed Act’ & ‘Inspection of Seed 
Production Field and Constraints’ in a one month 
training under the project ‘Seed Processing 
Worker’ funded by Agricultural Skill Council of 
India on March 24, 2018 at HCKVK, Hazaribag 
(Jharkhand).

G) TV Programmes:

 v Kisanou ki aamdani badhana. Samachar, 
Doordarsan, Bihar, Jharkhand, 17.7.2018, 1.0 
minute.

 v Mitti ki sehat ke jaanch ke tarike. Annadata 
programme, News 18 (ETV), Bihar, Jharkhand, 
29.11.2018, 6.0 minutes.

 v Choupal par kisanou ki krishi samasyayen. 
Annadata programme, krishi vaarta, chaupal, 
News 18 (ETV), Bihar, Jharkhand, 30.11.2018, 
7.35 minutes.

 v Rabi faslon ka prabandhan. Annadata 
programme, News 18 (ETV), Bihar, Jharkhand, 
30.11.2018, 3.40 minutes.

 v Samekit paddhti se kheti kar safal bane. Yuva 
Kisan. News 18 (ETV), Bihar, Jharkhand, 
06.12.2018, 7.0 minutes.
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Hkkjr ljdkj ds jktHkk"kk foHkkx ¼x`g ea=ky;½ 
}kjk rS;kj fd, x, okf"kZd dk;ZØe ,oa jktHkk"kk 
vf/kfu;e o fu;eksa  ds laca/k esa Hkkjrh; Ñf"k 
vuqla/kku ifj"kn] ubZ fnYyh ls le;&le; ij izkIr 
funsZ'kksa ij vuqorhZ dkjZokbZ rFkk ljdkjh dk;Z esa fgUnh 
ds iz;ksx dks vkSj xfr iznku djus ds fy, laLFkku esa 
jktHkk"kk izdks"B dh LFkkiuk dh xbZ gSA blesaa ,d ofj"B 
rduhdh vf/kdkjh ¼jk-Hkk-½] ,d va'kdkyhu Vadd rFkk 
,d va”kdkyhu inpj dk;Zjr gSaaA laLFkku esa jktHkk"kk 
lacaa/kh fØ;k&dykiksa dh leh{kk ds fy, laLFkku ds 
funs”kd dh v/;{krk esa laLFkku jktHkk"kk dk;kZUo;u 
lfefr xfBr dh xbZ gS] ftlesa foHkkxksa@vuqHkkxksa ds 
v/;{k] lnL; ds #i esa 'kkfey gSa rFkk ofj"B rduhdh 
vf/kdkjh ¼jk-Hkk-½ lnL; lfpo gSaA

laLFkku ^d* {ks= esa gS] bls jktHkk"kk vf/kfu;e dh 
/kkjk 10¼4½ ds vUrZxr dsUnzh; ctV esa vf/klwfpr fd;k 
tk pqdk gSA laLFkku ds lkr vuqHkkxkas dks 'kr izfr'kr 
dk;Z fgUnh esa djus gsrq fofufnZ"V fd;k x;k gS ,oa izoh.
krk izkIRk lHkh vf/kdkfj;ksa@deZpkfj;ksa dks viuk&viuk 
dk;Z fgUnh esa djus gsrq O;fDr'k% vkns'k fn;s x;s gaSA 
jktHkk"kk fu;e ds izko/kkuksa ds vuqikyu ,oa nSfud dk;Z 
esa fgUnh ds iz;ksx esa izxfr ykus rFkk bls loZxzkg~; 
cukus ds fy, jktHkk"kk izdks"B }kjk fuEufyf[kr dk;Z 
lEikfnr gksrs gS%

laLFkku jktHkk"kk dk;kZUo;u lfefr dh frekgh cSBdksa 
dk vk;kstu] dk;Zlwph ,oa dk;Zo`r dh rS;kjh rFkk 
cSBdksa esa fy, x;s fu.kZ;ksaa ij vuqorhZ dkjZokbZA okf"kZd 
fjiksVZ ds fgUnh laLdj.k dk izdk'ku] jktHkk"kk dh 
okf"kZd if=dk yk{kk dk izdk'ku] dk;kZy; vkns'k] 
ifji=] Kkiu] fufonk bR;kfn ,oa Ik=kpkj gsrq fofHkUu 
lkefxz;ksa dk vko';drkuqlkj vuqoknA fgUnhrj 
vf/kdkfj;ksa vkSj deZpkfj;ksa dks fgUnh f'k{k.k ;kstuk 
}kjk vk;ksftr izf'k{k.k ,oa uxj jktHkk"kk dk;kZUo;u 
lfefr ds lnL; dk;kZy;ksa }kjk vk;ksftr fofHkUUk fgUnh 
izfr;ksfxrkvksa ,oa dk;Z'kkykvksa esa lgHkkfxrk gsrq izsfjr  
djukA

laLFkku ds nSfud dk;Z esa fgUnh ds iz;ksx esa izxfr 
,oa bls ljy cukus ds fy, jktHkk"kk izdks"B }kjk 
fuEufyf[kr dk;Z lEikfnr gksrs gSa%

 v laLFkku jktHkk"kk dk;kZUo;u lfefr dh cSBdksa 
dk vk;kstu] dk;Zlwph ,oa dk;Zo`r dh rS;kjh ,oa 
cSBdksa esa fy, x;s fu.kZ;ksaa ij vuqorhZ dkjZokbZA

 v okf"kZd fjiksVZ ds fgUnh laLdj.k ,oa okf"kZd 
jktHkk"kk if=dk yk{kk dk izdk'ku] Hkk-izk-jk-xksa-la- 
lekpkj if=dk] dk;kZy; vkns'k] ifji=] Kkiu] 
fufonk] lwpuk ,oa Ik=kpkj gsrq fofHkUu lkefxz;ksa 
dk vuqoknA

 v vf/kdkfj;ksa vkSj deZpkfj;ksa dks uxj jktHkk"kk 
dk;kZUo;u lfefr ds lnL; dk;kZy;ksa 
}kjk vk;ksftr fofHkUUk fgUnh izfr;ksfxrkvksa ,oa 
dk;Z'kkykvksa esa lgHkkfxrk gsrq izsfjr djukA

 v fgUnh fnol] fgUnh psruk ekl ,oa ;kstukuqlkj 
uxj Lrjh; jktHkk"kk laca/kh] laxks"Bh ,oa dk;Z'kkyk 
dk vk;kstu djukA

 v lanHkZ lkfgR;] fgUnh if=dk] 'kCndks’k] ,oa 
rduhdh 'kCnkoyh ds miktZu gsrq dk;ZA

 v f}Hkk"kh eqgjksa] ukeiV~V ds fuekZ.k vFkok lfØ; 
lg;ksx djukA

 v izpkj lkefxz;ksa ds fgUnh :ikUrj ,oa lekjksgksa ds 
lekpkj ladyu ,oa ehfM;k izca/ku dk dk;Z

 v foHkkxh; fo"k; ij rduhdh 'kCnkoyh dk 
fuekZ.kA

 v fgUnh esa oSKkfud xks"Bh ds lkFk lkFk iz'kklfud 
rFkk rduhsdh oxZ ds fy, dk;Z'kkyk dk vk;kstuA

 v funskd egksn; dh v/;{krk esa o"kZ 2018 esa laLFkku 
jktHkk"kk dk;kZUo;u lfefr dh pkjks frekgh 
cSBdkas dk vk;kstu fuEufyf[kr frfFk;ksa dks fd;k 
x;k rFkk izxfr dh leh{kk dh xbZA frekgh fjiksVZ 
,oa dk;Zo`r ifj"kn lfgr vU; lacaf/kr dk;kZy;kas 
esa izsf"kr dh xbZ%

¼d½ fnukad 21-02-2018

laLFkku ds jktHkk"kk izdks"B dh xfrfof/k;ka
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¼[k½ fnukad 24-5-2018
¼x½ fnukad 14-8-2018
¼?k½ fnukad 28-11-2018 

ftlds vUrZxr fuEufyf[kr izeq[k ppkZ;sa gqbZa rFkk 
loZlEEkfr ls fu.kZ; fy, x,%

 v laLFkku essa fgUnh esa ewy :Ik ls Ik=kpkj c<+kus ds 
fy, udn iqjLdkj ;kstuk dk vuqikyuA

 v okf"kZd dk;ZØe 2017&18 ,oa 2018&19 ds izLrko 
ij ppkZA

 v x`g if=dk yk{kk&2018 dk izdk'kuA

 v o"kZ 2018&19 ds fy, udn iqjLdkj ;kstuk ykxw 
djuk ,oa o"kZ 2017&18 ds izfrHkkfx;ksa ds fy, 
iqjLdkj dk fu/kkZj.kA

 v uxj Lrjh; fgUnh laxks"Bh@dk;Z'kkyk dk 
vk;kstuA

 v tSfod [ksrh] LokLF; laca/kh fo"k; ij fgUnh 
dk;Z'kkyk@O;k[;ku dk vk;kstuA

 v f}Hkk"kh eqgjksa dk fuekZ.kA

 v f}Hkk"kh ukeiV~V dh O;oLFkkA

 v yk{kk&2017 ds loZJs"B vkys[k dk p;u ,oa 
iqjLdkjA

 v fgUnh fnol@fgUnh izfr;ksfxrkvksa dk vk;kstuA

 v izoh.krk izkIr lHkh vf/kdkfj;ksa@deZpkfj;ksa dks 
O;fDr'k% vkns'k tkjh djukA

 v lHkh dEI;wVjksa esa ;wfudksM ;k xqxy fgUnh 
lkW¶Vos;j dh O;oLFkkA

 v vuqokn ds fy, vkmVlksflZaxA

 v fgUnh iqLrdksa dk miktZuA

 v tk¡p&fcUnq dk fu/kkZj.kA

 v jktHkk"kk fu;e 8¼4½ ds vUrxZr laLFkku ds vkB 
vuqHkkxksa dks lEiw.kZ dk;Z fgUnh esa djus gsrq 
fofufnZ"V djukA 

jktHkk"kk izdks"B dh miyfC/k;ka&2018
 v ßizkd`frd jky ,oa xksan&Hkk-izk-jk-xksa-la- lekpkj 

if=dkÞ dk lEiw.kZ vuqokn ,oa vkmVlksflZax 
}kjk lEiw.kZ okf"kZd fjiksVZ dk vuqokn djk;k x;kA

 v laLFkku dh okf"kZd fgUnh if=dk Ykk{kk&2018dk 
izdk'ku fd;k x;kA

 v laLFkku ds vkxr&fuxZr i=ksa dk foLr`r ¼vuqHkkx@
foHkkx o {ks=okj½ fooj.k rS;kj dj fofgr izi= 
esa frekgh fjiksVZ rS;kj dh x;h rFkk ifj"kn~ lesr 
lHkh lacaf/kr dk;kZy;ksa dks izsf"kr dh x;hA

 v oSKkfud midj.kksa ls tqM+s dEI;wVjksa dks NksM+dj 
laLFkku ds dqN vU; dEI;wVjksa esa fgUnh QkWUV yxk 
fn;s x;s gSa rFkk T;knkrj dEI;wVjksa esa ;quhdksM@
xqxy fgUnh lkW¶Vos;j Mkyk x;k gSA 

 v le;&le; ij fgUnh ds iz;ksx dks izksRlkfgr djus 
ds fy, fofHkUUk izdkj dh fgUnh izfr;ksfxrkvksa dk 
vk;kstu fd;k x;kA

 v fgUnh esa Jqfrys[ku ¼fMDVs'ku½ nsus ds fy, 
iqjLdkj ;kstuk laLFkku esa ykxw dh xbZZ gSA

 v yk{kk&2017 ds loZJs"B vkys[k ds p;u ds fy, 
dfeVh xfBr djkbZ xbZ rFkk loZJs"B vkys[k dk 
p;u dj ys[kdksa dkss iqjLdkj iznku fd;k x;kA

 v ljdkjh dke dkt ewy :Ik ls fgUnh esa djus gsrq 
laLFkku esa udn iqjLdkj ;kstuk ykxw dh xbZ] 
blesa rduhdh ,oa iz'kklfud oxZ ds dqy 11 
vf/kdkfj;ksa@deZpkfj;ksa dks iqjLdkj iznku fd, x,A 

dk;ZØeksa dk vk;kstu
 v uxj jktHkk"kk dk;kZUo;u lfefr] jk¡ph ds lnL; 

dk;kZy;ksa ds chp 08 ebZ 2018 dks [kk| vifeJ.k 
dk LokLF; ij nq"izHkko fo"k; ij laLFkku esa uxj 
Lrjh; ,d fnolh; fgUnh laxks"Bh dk vk;kstu 
fd;k x;kA vk;ksftr dk;ZØe esa jk¡ph 'kgj ds 
32 dk;kZy;ksa ds 138 vf/kdkfj;ksa@deZpkfj;ksa us 
Hkkx fy;kA bl volj ij nks rduhdh l=ksa esa nks 
fo'ks"kKksa us vius fopkj O;Dr fd,A [kqyh ppkZ ds 
nkSjku izfrHkkfx;ksa us Hkh vius fopkj izdV fd, rFkk 
bl leL;k ij foLr`r fopkj&foe'kZ fd;k x;kA

 v cjlkr esa gksus okys jksx ,oa lko/kkfu;ka fo"k; 
ij fnukad 23-8-2018 dks rFkk vk;dj ,oa ;k=k 
HkŸkk fu;e fo"k; ij fnukad 12-02-2019 dks fgUnh 
dk;Z'kkyk lg O;k[;ku dk vk;kstu fd;k x;kA 
fdlku l'kfDrdj.k] ;kSfxd [ksrh ,oa jkt;ksx /;ku 
fo"k; ij fnukad 28-11-2018 dks fgUnh dk;Z'kkyk 
lg O;k[;ku ds vk;kstu esa lg;ksx fd;k x;kA
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iqjLdkj o lEeku

laLFkku dh jktHkk"kk if=dk yk{kk&2017 dks 16 tqykbZ 
2018 dks Hkkjrh; Ñf"k vuqla/kku ifj"kn ds *d* ,oa *[k* 
{ks= ds laLFkkuksa ds chp x.ks'k 'kadj fo|kFkhZ jktHkk"kk 
if=dk r`rh; iqjLdkj iznku fd;k x;kA

funs'kd }kjk iqjLdkj&xzg.k

fgUnh fnol lekjksg & 2018

Hkkjrh; izkÑfrd jky ,oa xksan laLFkku esa jktHkk"kk 
vf/kfu;e ds vuqikyu ,oa dk;kZy; dk;Z esa jktHkk"kk 
fgUnh ds iz;ksx esa mÙkjksÙkj o`f) ds fy, laLFkku esa 
fnukad 01-9-2018 ls 30-9-2018 rd fgUnh psruk ekl 
dk ikyu fd;k x;kA blds vUrxZr fnukad 29-9-
2018 dks vijkg~u 02-15 cts fgUnh fnol lekjksg dk 
vk;kstu fd;k x;kA fgUnh fnol lekjksg ds volj 
ij eq[; vfrfFk ds :i esa Jh vejdkUr] izca/k laiknd] 
[kcj ea=] fgUnh nSfud] jk¡ph rFkk MkW ghjkuUnu izlkn] 
lkfgR;dkj ,oa lg izk/;kid] fgUnh foHkkx] jk¡ph 
fo”ofo|ky; fof'k"V vfrfFk ds :i esa mifLFkr FksA 
lekjksg dks lacksf/kr djrs gq, Jh vejdkUr us laLFkku 
ds “kks/k vkSj miyfC/k;ksa dks fgUnh esa fudkyus dh ckr 
dgh] ftlls LFkkuh; Lrj ij fdlku vkSj xzkeh.k mls 
i<+dj ykHkkfUor gks ldsaA mUgksaus dgk fd ;g dkQh 
ljkguh; ckr gS fd laLFkku ds oSKkfud ckrphr vkSj 
vius dkxtkrh dk;Z esas fgUnh dk gh iz;ksx djrs gSaA 
fof'k"V vfrfFk MkW ghjkuUnu izlkn us vius lacks/ku esa 
dgk dh fgUnh lcls le`) Hkk"kk gS vxj fgUnh ds izfr 
FkksM+h ltxrk gks rks ;g csgn lgt vkSj ljy yxsxhA 
mUgksaus dgk fd fgUnh ds fodkl esa jktuhfr Hkh ,d ck/
kd gSA MkW izlkn us dgk fd esfMdy lkbZal vkSj vU; 

VsDuksykWth dh i<+kbZ ds fy, vaxzsth esa fy[kh fdrkcksa 
dk fgUnh esa vuqokn gksuk pkfg,] rHkh Nk=&Nk=kvksa dk 
:>ku bl vksj c<+sxkA 

laLFkku ds funs'kd] MkW dsoy Ñ".k 'kekZ us vius Lokxr 
Hkk"k.k esa dgk fd fgUnh psruk ekl ds vUrxZr fgUnh 
fnol lekjksg dk vk;kstu fd;k x;k gSA laLFkku 
esa yEcs le; ls jktHkk"kk fgUnh dk iz;ksx gksrk jgk 
gSA gekjs ;gk¡ dk;kZy; dk;Z ds lkFk&lkFk oSKkfud 
lkfgR; esa Hkh fgUnh dk vPNk iz;ksx gks jgk gSA laLFkku 
}kjk fu;fer varjky ij fgUnh@f}Hkk"kh iqfLrdk,a] 
i=d bR;kfn izdkf'kr gksrs jgrs gSaA

Hkkjrh; Ñf"k tSoizkS|ksfxdh laLFkku] x<+[kVaxk] jk¡ph ds 
funs'kd MkW fryd jkt 'kekZ us fgUnh fnol lekjksg ds 
volj ij 'kqHkdkeuk,a nha rFkk laLFkku esa fgUnh ds vf/
kd ls vf/kd iz;ksx laca/kh iz;klksa ds ckjs esa crk;kA fgUnh 
psruk ekl dh vof/k esa fnukad 06&07 flrEcj 2018 
dks fgUnh fVIi.k] izk:i ys[ku] fuca/k] vark{kjh] Ik;kZ; ,oa 
foijhrkFkZd 'kCn izfr;ksfxrkvkssa dk vk;kstu fd;k x;kA 
MkW rfeyjlh ds] MkW jkt dqekj ;ksxh] MkW uUn fd'kksj 
BksEcjs] Jherh vukfedk Bkdqj] Jh dkes'oj mjk¡o] Jh 
v:.k dqekj f=ikBh] Jh fcuksn dqekj] Jh vfuy dqekj 
flUgk] Jh Ñ".k eqjkjh dqekj] Jh cStukFk egrks bR;kfn 
dks iqjLdkj iznku fd;k x;kA ;g dk;ZØe laLFkku 
,oa Hkkjrh; Ñf"k tSoizkS|ksfxdh laLFkku] x<+[kVaxk] jk¡ph 
}kjk la;qDr :i ls vk;ksftr fd;k x;kA

dk;ZØe dk lapkyu MkW vats'k dqekj] ofj"B rduhdh 
vf/kdkjh ,oa /kU;okn Kkiu MkW uoys'k dqekj flUgk] 
iz/kku oSKkfud ,oa v/;{k fgUnh fnol lekjksg vk;kstu 
lfefr us fd;kA 

bl volj ij vU; laLFkkuksa ds vfrfFk;ksa ds vfrfjDr 
laLFkku ds lHkh vf/kdkfj;ksa@deZpkfj;ksa us Hkkx fy;kA 

[kk| vifeJ.k dk LokLF; ij nq"izHkko 
fo"k; ij uxj Lrjh; fgUnh laxks"Bh@lg 
dk;Z'kkyk dk vk;kstu

HkkÑvuqi&Hkkjrh; izkÑfrd jky ,oa xksan laLFkku esa 
08 ebZ 2018 dks iwokZgu 10-00 cts [kk| vifeJ.k dk 
LokLF; ij nq"izHkko fo"k; ij ,d fnolh; uxj Lrjh; 
fgUnh laxks"Bh dk vk;kstu fd;k x;kA eq[; vfrfFk 
ds :i esa laxks"Bh dk 'kqHkkjEHk djrs gq, Jh lj;w jk;] 
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ekuuh; ea=h [kk|] tuforj.k iz.kkyh] miHkksDrk ekeys] 
>kj[k.M ljdkj us dgk fd [kk| inkFkksZa esa feykoV 
tksjksa ij gS] ;g viuh lhek dks ikj dj pqdk gS rFkk 
ljdkj dks blds fy, dM+s dne mBkus dh t:jr 
gSA O;kikj esa yksxksa dk LokFkZ bruk c<+ x;k gS fd os 
fdlh Hkh gn rd tkus esa ladksp ugha dj jgs gSaA mUgksaus 
mnkgj.k nsrs gq, dgk fd nqdkunkj igys viuh nqdku 
esa 'kqHk&ykHk fy[krs Fks] ijarq vc 'kqHk dk LFkku yksHk us ys 
fy;k gSA gesa foKku vkSj ijaijk ds chp lkeatL; fcBkus 
dh vko';drk gS] gesa pednkj lhycan fMCcksa esa [kkus 
ds pyu dks NksM+uk gksxkA feykoV dks jksdus ds fy, 
gekjs ;gka dkuwu t:j cus gSa] ij muds izfr tkx:drk 
dk ?kksj vHkko gSA gesa viuh lksp cnyuh gksxhA D;ksafd 
ge jklk;fud ;kSfxdksa dks ewY;oku le>rs gSa] tcfd 
blh lksp dh vkM+ esa yksxksa ds LokLF; ls f[kyokM+ gks 
jgk gSA vifeJ.k ;k feykoV gekjh jk"Vªh; lqj{kk ls 
Hkh tqM+k gSA

lekjksg dk 'kqHkkjaHk eq[; vfrfFk }kjk nhi izTtoyu ds 
lkFk gqvk rFkk laLFkku ds funs'kd MkW dsoy Ñ".k 'kekZ 
us iq"ixqPN nsdj vfrfFk;ksa dk vfHkuanu fd;kA vius 
Lokxr Hkk"k.k esa MkW dsoy Ñ".k “kekZ us eq[; vfrfFk] 
vU; vfrfFk;ksa] fo'ks"kKksa] fofHkUu dk;kZy;ksa ls vk;s gq, 
izfrHkkfx;ksa] lekpkj ek/;e ds izfrfuf/k;ksa ds izfr vkHkkj 
izdV fd;k rFkk laLFkku dh xfrfof/k;ksa ,oa miyfC/k;ksa 
dh tkudkjh nhA mUgksaus crk;k fd bl laxks"Bh ds 
ek/;e ls orZeku le; dh ,d cM+h leL;k dks ppkZ ds 
fy, fy;k x;k gSA 

laxks"Bh dk vk;kstu uxj jktHkk"kk dk;kZUo;u lfefr 
¼dsUnz ljdkj ds dk;kZy;½] jk¡ph ds rRoko/kku esa fd;k 
x;k ,oa Hkkjrh; Ñf"k tSoizkS|ksfxdh laLFkku] x<+[kVaxk] 
jk¡ph bl vk;kstu ds lg&izk;kstd FksA laxks"Bh ds izFke 
rduhdh l= esa O;k[;ku nsrs gq, Jh prqHkqZt eh.kk] 
dk;kZy; izeq[k ,oa [kk| ,ukfyLV] jkT; [kk| ijh{k.k 
iz;ksXk'kkyk] jk¡ph us crk;k fd feykoV gekjh lksp ls 
dgha vf/kd vkxs c<+ pqdk gSA esjk O;fDrxr vuqHko 
gS fd cktkj esa dbZ ,sls czkaMsM mRikn gSa tks iwjh rjg 
feykoVh gSaA ljlksa rsy esa vkWftZeksu eSfDldkuk] feBkb;ksa 
esa lwMku jsM tSls jlk;u ?kkrd o dSalj dkjd gSaA

laxks"Bh ds f}rh; rduhdh l= esa MkW vk'kk fdj.k] 

,'kksfl,V izksQslj] fizosfUVo esfMflu foHkkx] fjEl] 
cfj;krq] jk¡ph us vius fopkj O;Dr fd,A mUgksaus dgk 
fd feykoV bl dnj c<+ pqdh gS fd ge vxj fdlh 
ikVhZ ;k Hkkst esa [kkuk [kkus tkrs gSa] rks ogka ls dksbZ 
u dksbZ chekjh ysdj t:j vkrs gSaA ;g ,d cgqr cM+h 
leL;k curh tk jgh gSA  

laxks"Bh ds ckjs esa tkudkjh nsrs gq, la;kstd ,oa 
iz/kku oSKkfud MkW lat; JhokLro us dk;ZØe ds 
mÌs';ksa ij izdk'k MkykA laxks"Bh esa laLFkku ,oa Hkkjrh; 
Ñf"k tSoizkS|ksfxdh laLFkku ds oSKkfudksa] vf/kdkfj;ksa 
lesr jk¡ph fLFkr dsUnz ljdkj ds 32 dk;kZy;ksa ds 
138 vf/kdkfj;ksa@deZpkfj;ksa us Hkkx fy;kA lekiu 
l= ds iwoZ v;ksftr [kqyh ppkZ esa izfrHkkfx;ksa us Hkkx 
fy;kA bl dk;Øe esa Jh egsUnz dqekj ;kno] v/;{k] 
jsyos HkrhZ cksMZ( MkW , ,p udoh] ofj"B oSKkfud] 
dsUnzh; rlj vuqla/kku ,oa izf'k{k.k laLFkku] jk¡ph( 
Jh fiz;rks"k vfe"V] la;qDr funs'kd] tux.kuk dk;Z 
funs'kky;( Jh ?ku';ke flag] rFkk Jh lqczrks dqekj 
ukx] lgk;d dekUMs.V] dsUnh; fjtoZ iqfyl cy] 
te'ksniqj] laLFkku ds foHkkxk/;{k] oSKkfudx.k bR;kfn 
ofj"B vf/kdkfj;ksa us Hkkx fy;kA laxks"Bh dk lapkyu 
ofj"B rduhdh vf/kdkjh] MkW vats'k dqekj us rFkk 
/kU;okn Kkiu ofj"B oSKkfud] MkW vfuy dqekj flag] 
Hkkjrh; Ñf"k tSoizkS|ksfxdh laLFkku] x<+[kVaxk] jk¡ph us 
fd;kA

laLFkku ds fgUnh@f}Hkk"kh izdk'kuksa dh lwph

 v izkd``frd jky ,oa xksan] Hkk-izk-jk-xksa-la- lekpkj 
if=dk] vadks dh la[;k& 06 (yafcr izdk'ku 
lfgr) i``"Bksa dh la[;k&52 (f}Hkk"kh)

 w vizSy&twu 2017

 w tqykbZ&flrEcj 2017

 w vDrwcj&fnlEcj 2017

 w tuojh&ekpZ 2018

 w vizSy&twu 2018

 w tqykbZ&flrEcj 2018 

 v yk{kk&2018] i`"Bksa dh la[;k&112

 v okf"kZd fjiksVZ&2017&18] i`"Bksa dh la[;k&160
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Budget

                Name of the Head (Rupees in Lakhs)
R.E Opening Refund dur. Fund recevd. Prog. Exp. Closing

2018-19  balance on 2017-18 during during Balance
01.4.2018  if any 2018-19 2018-19 (4-5+6-7)

1 2 3 4 5 6 7 8
GRANT FOR CREATION OF 

1

Works
(A) Land  0.00 0.00 0.00 0.00 0.00 0.00
(B) Building 0.00 0.00 0.00 0.00 0.00 0.00
i. Office Building 38.80 0.00 0.00 38.80 0.00 38.80
ii. Residential Building 0.00 0.00 0.00 0.00 0.00 0.00
iii. Minor Works 0.00 0.00 0.00 0.00 0.00 0.00

2 Equipments 26.00 0.00 0.00 26.00 0.00 26.00
3 Information Technology 3.00 0.00 0.00 3.00 0.00 3.00
4 Library Books & Journals 1.00 0.00 0.00 1.00 0.00 1.00
5 Vehicle & Vessels 0.00 0.00 0.00 0.00 0.00 0.00
6 Live Stock 0.00 0.00 0.00 0.00 0.00 0.00
7 Furniture & Fixtures 5.00 0.00 0.00 5.00 0.00 5.00
8 Others 0.00 0.00 0.00 0.00 0.00 0.00

Total  Capital  (Grants for creation of 
capital assets) 73.80 0.00 0.00 73.80 0.00 73.80

GRANT IN AID SALARIES (REVENUE) 

1

Establishment Expenses
(A) Salaries
i Establishment charges 1340.70 0.00 0.00 1340.70 0.00 1340.70
ii. Wages 0.00 0.00 0.00 0.00 0.00 0.00
iii. Over Time Allowance 0.60 0.00 0.00 0.60 0.00 0.60

Total Estt. expenses (grant in Aid-Salaries) 1341.30 0.00 0.00 1341.30 0.00 1341.30

GRANT IN AID GENERAL (REVENUE) 

1 Pension & Other Retirement 
Benefits 448.61 0.00 0.00 448.61 0.00 448.61

2
Travelling Allowances   
(A) Domestic TA/ Transfer TA 18.00 0.00 0.00 18.00 0.00 18.00
(B) Foreign TA 0.00 0.00 0.00 0.00 0.00 0.00

Total Travelling expenses 18.00 0.00 0.00 18.00 0.00 18.00

3
Research & Operational Expenses    
(A) Research Expenses 20.00 0.00 0.00 20.00 0.00 20.00
(B) Operational Expenses 10.00 0.00 0.00 10.00 0.00 10.00

Total Res. & Operational expenses 30.00 0.00 0.00 30.00 0.00 30.00

4

Administrative Expenses  
(A) Infrastructure 70.00 0.00 0.00 70.00 0.00 70.00
(B) Communication 1.50 0.00 0.00 1.50 0.00 1.50
(C ) Repairs & Maintenance  
i. Equipments, Vehicle & Others 17.00 0.00 0.00 17.00 0.00 17.00
ii. Office Building 13.72 0.00 0.00 13.72 0.00 13.72

Budget allocation and utilization during 2018-19
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iii. Residential Building 6.81 0.00 0.00 6.81 0.00 6.81
iv. Minor Works 0.00 0.00 0.00 0.00 0.00 0.00
(D) Others Admin. Expenses 85.88 0.00 0.00 85.88 0.00 85.88

Total Administrative Expenses 194.91 0.00 0.00 194.91 0.00 194.91

5

Miscellaneous Expenses   
(A) HRD 3.00 0.00 0.00 3.00 0.00 3.00
(B) Other Items ( Fellowship/ 
Scholarship etc. 0.00 0.00 0.00 0.00 0.00 0.00

(C ) Publicity & Exhibitions 5.00 0.00 0.00 5.00 0.00 5.00
(D) Guest House  Maintenance 1.00 0.00 0.00 1.00 0.00 1.00
(E) Other Miscellaneous 28.29 0.00 0.00 28.29 0.00 28.29

Total Misc. Expenses 37.29 0.00 0.00 37.29 0.00 37.29
Total  Grant in Aid- General 280.20 0.00 0.00 280.20 0.00 280.20
Total Rev.( Grant in aid gen. +  salaries) 2070.11 0.00 0.00 2070.11 0.00 2070.11
TOTAL(Capital + Revenue) 2143.91 0.00 0.00 2143.91 0.00 2143.91
GRAND TOTAL 2143.91 0.00 0.00 2143.91 0.00 2143.91
SCSP GIA-General 83.41 0.00 58.41 83.41 0.00 25.00
SCSP GIA-Capital 15.35 0.00 15.35 15.35 0.00
Loans & Advances 10.00 0.00 10.00 0.00 10.00
REVENUE GENERATION
Financial Year Target Achievement
2018-19 23.46 62.40

Plan Scheme Expenditure

Name of Plan Scheme AICRP/
Network Project

Source of fund 
i.e. ICAR H.Q./

ICAR Instt. 
Education 

Division/NAIP 
etc.

Release to 
ICAR Units 

(List of ICAR 
Instt. Should 
be attached)

Up-to-date 
Consolidated 

Expenditure  as 
reported by 

implementing 
Centres of ICAR 

units

Release to 
other than 
ICAR units 
i.e. SAUs/
NGOs etc. 

Actual 
Expenditure 
incurred by 

the Institute, 
if any

Total 
utilization

1 2 3 4 5 6 7(4+5+6)

1. Network Project-HP & VANRG ICAR 49.03 - 87.66 19.17 155.86

2. Network Project-CLIGR ICAR - - 126.45 54.91 181.36

3. IPR ICAR 75.00 - - 65.40 65.40

4. KVK, Khunti ICAR - - - 73.36 73.36

List of ICAR Institutes under the plan scheme NWP=HP&VANRG

1. NRCAF, Jhansi               2. CAZRI, Jodhpur              3. ICAR NEH, Barapani
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Personnel
Details of scientific, technical, administrative and supporting staff (including KVK) as on December 31, 2018

Scientific Sanctioned 
strength

In position

RMP 1 1

Pr. Scientist 6 2

Sr. Scientist 15 6

Scientist 26 20

Total 48 29

Technical

Category-I 43 29

Category-II 23 17

Category-III 6 -

Total 72 46

Administrative

Sr. AO 1 1

F & AO 1 -

AAO 2 2

Private Secretary 1 1

Security Officer 1 1

JAO 1 -

PA 2 -

Assistant 11 8

Sr. Clerk 5 4

Jr. Clerk 6 1

Steno Gr. III 2 1

Total 33 19

Skilled Support Staff

SSS 84 44

Cadre Sanctioned
post

In position

Scientific 48* 29

Technical 72 46

Administrative 33 19

Supporting 84 44

Total 237 138

*Including RMP

PERSONNEL

Dr. KK Sharma Director

LAC PRODUCTION DIVISION

Dr. S Ghosal, Pr. Sc. & I/c Head Agronomy

Dr. NK Sinha, Pr. Sc. Seed Technology

Dr. J Ghosh, Pr. Sc. Gen & Plant Breeding

Dr. VD Lohot, Sc. Plant Physiology

Dr. (Mrs) Thamilarasi K, Sc. Agril  Biotechnology

Dr.  A Mohanasundaram, Sc. Agril Entomology

Shri Asish Kr Raut, Sc. Agril  Entomology

Er. SK Srivastava, Sc. SWCE

Ms Shruti Sinha, Sc. Agril Biotechnology

Ms LC Langlentombi, Sc. Agroforestry

Shri Rajgopal NN, Sc. Agril  Entomology

Shri PA Ansari, STO F/F Tech Group

Shri SK Tripathi, STA F/F Tech Group

Ms Naaserah Zeeshan, TA F/F Tech Group

Ms  Kumari Soni, TA Lab Tech Group

Shri Vidyapati Vidyakar, TA Lab Tech Group

Shri Harihar Singh, TA F/F Tech Group

Shri SK Yadav Private Secretary

PROCESSING & PRODUCT DEVELOPMENT DIVISION

Dr. N Prasad, Pr. Sc. & Head ASPE

Dr. S Srivastava, Pr. Sc. Agril Chem

Dr. (Ms) MZ Siddiqui, Pr. Sc. Agril Chem

Dr. MF Ansari, Pr. Sc. Agril Chem

Er. SK Pandey, Sc. Mech Engg

Dr. SC Sharma, Sc. FM & Power

Dr. AR Chowdhury, Sc. Agril Chem

Dr. Nandkishore Thombare, Sc. Agril Chem

Shri CJ Mate, Sc. Agril Chem

Shri Md. Ali, Sc. Agril Chem

Er. Ranjit Singh, Sc. ASPE

Er. Anamika Thakur, Sc. ASPE

Er. Priyanka Sakare, Sc. ASPE
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Shri Ajay Kumar, STA Lab Tech Group

Shri RK Rai, STA Lab Tech Group

Shri Anup Kumar, STA Lab Tech Group

Shri Binod Kumar, STA Lab Tech Group

Ms Asha Kumari, TA Lab Tech Group

Shri Dewbrath Hari, TA Lab Tech Group

Shri Haraprasad Naiya, TA Lab Tech Group

TRANSFER OF TECHNOLOGY DIVISION

Dr. Nirmal Kumar, Pr. Sc. & Head   Agril  Extension

Dr. SKS Yadav, Sc.   Agril Chem

Dr. RK Yogi, Sc.   Agril Economics

Shri P Patamajhi, STO   F/F Tech Group

Shri DK Singh, STO   F/F Tech Group

Shri AK Sinha, STO   F/F Tech Group

Shri SB Azad, TO   F/F Tech Group

Shri Madan Mohan, STA   F/F Tech Group

Shri Md. Tariq Zaman, TA   F/F Tech Group

Shri Santosh K Meena, Tech   F/F Tech Group

KRISHI VIGYAN KENDRA (KVK)

Dr. SP Singh, Sr. Sc.   Head, KVK, Khunti

PME CELL

Dr. MZ Siddiqui   Pr. Sc. & I/c

Shri Dipankar Ganguly, ACTO   Lab Tech Group

Shri Sunil Kumar, STO   Lab Tech Group

ESTATE  SECTION

Shri AK Yadav   Security Officer

Shri HL Bhakta,TO   W & Engg Group

Shri Binay Kumar,TO   W & Engg Group

Shri Arjun Sharma, STA   W & Engg Group

Shri RK Ravi, STA   W & Engg Group

Shri K Tirkey, STA   W & Engg Group

Shri PVD Tirkey, STA   W & Engg Group

Shri RK Singh, STA   W & Engg Group

Shri AK Sharma, STA   W & Engg Group

Shri M Mahto, STA   W & Engg Group

Shri Sukra Ekka, STA   W & Engg Group

Ms Laxmi Kumari   Assistant

RAJBHASHA PRAKOSTH

Dr. Anjesh Kumar, STO   P & E Group

LIBRARY

Shri Binod Kumar   STO

HEALTH CENTRE
Dr. S Srivastava Pr. Sc. & I/c
Dr. Ashok Kumar AMA
Dr. Kailash Prasad AMA
Shri CK Singh, STA Medical & 

Paramedical 
Group

QUALITY EVALUATION LAB
Dr. S Srivastava Pr. Sc. & I/c
Shri BK Singh, STA Lab Tech Group

INSTITUTE RESEARCH FARM
Dr. A Mohanasundaram Sc. & I/c
Shri Satish Kumar, TO F/F Tech Group
Shri Sunil Kumar Mukherjee, STA F/F Tech Group
Shri Akash Sinha, TA F/F Tech Group
Shri Jhirga Oraon, STA W & Engg Group

AUDIT & ACCOUNTS SECTION
Dr. MF Ansari Pr. Sc. & I/c 
Shri RN Mahto Assistant
Shri Arjun Gope Assistant

ADMIN. I SECTION
Shri SK Singh Sr. AO
Shri SC Lal AAO
Shri KM Kumar UDC
Shri Bandhu Mahto UDC

ADMIN. II SECTION
Shri  A Kishore AAO
Shri RK Toppo Assistant
Shri Samal Kumar Assistant
Shri KP Kashi UDC

ADMIN. III SECTION
Shri Kameshwar Oraon Assistant & I/c, 

Purchase
Shri  Abhishek Kumar Assistant
Shri KK Deonath UDC

DIRECTOR OFFICE
Shri Hari Vilas Steno to 

Director
VEHICLE POOL

Shri  Arvind Kumar, TO W & Engg Group

Shri  J Tewari, STA W & Engg Group

Shri Mandeshwar Singh, STA W & Engg Group

Shri RK Yadav, STA W & Engg Group

Shri Bandi Lakra, STA W & Engg Group
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A. JOINING
• Shri Abhishek has joined to the post of Assistant on 

14.5.2018 
• Shri Akash Sinha has joined to the post of TA on 

31.8.2018
• Ms Naaserah Zeeshan has joined to the post of  TA on 

01.9.2018
• Ms Kumari Soni has joined to the post of TA on 

10.9.2018
• Shri Chunmun Sinha has joined to the post of TA on 

13.9.2018 
• Ms LC Langlentombi has joined to the post of  Sc. on 

09.10.2018 
• Shri Rajgopal NN has joined to the post of Sc. on 

10.10.2018
• Ms Asha Kumari  has joined to the post of TA on 

12.10.2018
• Md. Tariq Zaman has joined to the post of TA on 

31.10.2018
• Shri Dewbrath Hari has joined to the post of TA on 

12.11.2018
• Shri Vidyapati Vidyakar has joined to the post of TA on 

04.12.2018 
• Shri Harihar Singh has joined to the post of TA on 

07.12.2018
• Shri Haraprasad Naiya has joined to the post of TA on 

12.12.2018
• Shri Santosh K Meena has joined to the post of Tech on 

24.12.218
B. PROMOTION
• Dr. Vibha Singhal, Ex-Sr. Sc. promoted to the  next 

higher RGP on 10.02.2014
• Dr. AK Singh, Ex-Sr. Sc. promoted to the  next higher 

RGP on 18.10.2015
• Dr. Ranjay Singh, Ex-Sc. promoted to the  next higher 

RGP on 11.12.2012
• Dr. SC Sharma, Sc. promoted to the  next higher RGP 

on 11.12.2012
• Dr. SS Bhat, Sc. promoted to the  next higher RGP on 

01.01.2017
• Dr. MF Ansari, Sr. Sc. promoted to the  next higher RGP 

on 01.6.2013 & to the post of Pr. Sc. on 29.7.2016
• Dr. J Ghosh, Sr. Sc. promoted to the  next higher RGP on 

11.01.2014 & to the post of Pr. Sc. on 21.01.2017
• Er. SK Pandey, Sc. promoted to the next higher RGP on 

07.01.2012
• Dr. Nandkishore Thombare, Sc. promoted to the  next 

higher RGP on 15.9.2016
• Dr. AR Chowdhury, Sc. promoted to the  next higher 

RGP on 27.4.2016
• Dr. VD Lohot, Sc. promoted to the  next higher RGP on 

08.01.2011
• Dr. RK Yogi, Sc. promoted to the  next higher RGP on 

01.9.2014
• Dr. Thamilarasi K, Sc. promoted to the  next higher RGP 

on 26.6.2012

• Dr. A Mohanasundaram, Sc. promoted to the  next 
higher RGP on 20.4.2014

• Shri SC Lal, Assistant promoted to the post of  AAO on 
18.9.2018

• Shri Samal Kumar, UDC promoted to the post of 
Assistant on 18. 9.2018

• Shri Bandhu Mahto, LDC  promoted to the post of UDC 
on 18.9.2018 

• Shri Binay Kumar, STA promoted to the post of TO on 
16.4.2017

• Shri PVD Tirkey, TA promoted to the post of STA on 
29.6.2017

C. TRANSFER
• Er. Pawan Jeet, Sc. transferred from ICAR-IINRG, Ranchi 

to ICAR-Research Complex, Patna on 23.6.2018
• Shri Ashwini Kumar, JAO transferred from ICAR-IINRG, 

Ranchi to ICAR- CIFRI, Kolkata on 29.6.2018
• Dr.  SC Meena, Sc. transferred from ICAR-IINRG, Ranchi 

to ICAR-CAZRI, Jodhpur on 03.7.2018
• Shri Prahlad Singh, AAO transferred from ICAR-IINRG, 

Ranchi to ICAR-CRIJAFT, Kolkata on 04.8.2018 

D. Financial Benefit Under MACP Scheme
Shri Biraj Mahto, SSS on 27.7.2017
Shri Balram Ram, SSS on 01.01.2017
Shri Baiju Oraon, SSS on 18.9.2017
Shri Govind Sanga, SSS  on 18.9.2017
Shri Gobra Mahto, SSS on 18.9.2017
Shri Ran Vijay Singh, SSS on 18.9.2017
Shri RC Mandap, SSS on 18.9.2017
Shri Suresh Pandit, SSS on 18.9.2017
Shri Chandradip Mahto, SSS on 18.9.2017
Shri Baijnath Mahto, SSS on 18.9.2017
Shri Luis Ekka, SSS on 18.9.2017
Shri Jaleshwar Horo, SSS on 18.9.2017
Shri Madi Kachhap, SSS on 18.9.2017
Shri Lodo Lakra, SSS on 18.9.2017
Shri Mantosh Linda, SSS on 18.9.2017  
Shri Sanchu Mahto, SSS on 18.9.2017
Shri Rameshwar Mahto, SSS on 18.9.2017
Shri Gopal Mahto, SSS on 18.9.2017
Shri Paulus Ekka, SSS on 18.9.2017
Shri Madi Toppo, SSS on 18.9.2017
Shri Lalu Mahto, SSS on 18.9.2017
Shri Shankar Mahto, SSS on 18.9.2017
Shri Etwa Munda, SSS on 18.9.2017
E. RETIREMENT
Shri RB Sah, SSS on 31.01.2018
Shri  Anant Pandey, Assistant on 31.5.2018
Shri Gobra Mahto, SSS on 30.6.2018
F. DEATH
Late Bhupal Kumar, Ex-STA on 08.9.2018
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Annexure-I: Farmers training programme on Scientific lac cultivation, processing and utilization

Month Course 
No. Sponsoring Organization State Period M F No.  of 

participants

January 1 Mahila Vikas Kendra, Torpa, 
Khunti, Jharkhand Jharkhand 16.01.18-20.01.18 20 - 20

February 2
ATMA, Deoghar, Jharkhand Jharkhand 12.02.18-16.02.18 27 - 27
Private-Jamshedpur, East 
Singhbhum Jharkhand 12.02.18-16.02.18 01 - 01

March 

3 JSPLS, Ranchi, Jharkhand Jharkhand 05.03.18-09.03.18 14 14 28

4
Forest Department, Dumka Jharkhand 13.03.18-17.03.18 10 - 10
ICAR-IIAB, Namkum, Ranchi Jharkhand 13.03.18-17.03.18 03 06 09

5

ATMA, Sahebganj,  Jharkhand Jharkhand 19.03.18-23.03.18 21 03 24
ATMA,  Deoghar, Jharkhand Jharkhand 19.03.18-23.03.18 04 - 04
Private- 01, Krishna, Andhra 
Pradesh

Andhra 
Pradesh 19.03.18-23.03.18 01 - 01

April 
6

Forest Department, Rajdhanwar, 
Giridih, Jharkhand Jharkhand 02.04.18-06.04.18 15 - 15

Forest Department, Gola, 
Ramgarh, Jharkhand Jharkhand 02.04.18-06.04.18 04 - 04

Forest Department, Chatra, 
Jharkhand Jharkhand 03.04.18-06.04.18 04 03 07

7 PRADAN, Khunti Jharkhand 09.04.18-13.04.18 16 12 28

May 

8 PRADAN, Gumla Jharkhand 01.05.18-05.05.18 08 09 17

9

JSPLS-JOHAR, Jharkhand (Note- 
13036-38- three trainees absent 
w.e.f. 10.05.18. Certificate not 
prepared)

Jharkhand 07.05.18-11.05.18 19 17 36

June 10 JSPLS-JOHAR, Jharkhand Jharkhand 29.05.18-02.06.18 17 10 27
August 11 JSPLS-JOHAR, Jharkhand Jharkhand 06.08.18-10.08.18 28 12 40

October 12 Shree Purusottam Agro, 
Bishwanath Nagar, Puri, Odisha Odisha 23.10.18-27.10.18 42 - 42

November 

13 JSPLS-JOHAR, Jharkhand Jharkhand 16.11.18-20.11.18 20 19 39

14 Mukhyamantri Laghu Evam Kutir 
Udyog Vikas Board, (Jharkhand) Jharkhand 22.11.18-26.11.18 25 - 25

December 15 JSPLS-JOHAR, Jharkhand Jharkhand 14.12.18-18.12.18 19 23 42
                                                                                                                                                                              Total 318 128 446

Annexure II: Educational programme on Industrial Training on Natural Resins and Gums for M.Sc. (Forestry) 
students from Guru Ghasidas Central University, Bilaspur (Chhattisgarh) (10/15 days)

Month Course 
No. Sponsoring Organization State Period M F No.  of 

participants

May 1

12th Summer Workshop on 
Natural Resins and Gums 
(10 days)-B.Sc. Ag students 
from  Institute of Agriculture, 
Banaras Hindu University (BHU), 
Varanasi (U.P.) 

U.P. 17.05.18-26.05.18 11 07 18

Appendix
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July 2

13th Summer Workshop on 
Natural Resins and Gums (10 
days)- Jharkhand Rai University, 
Ranchi (B.Sc. Ag students)

Jharkhand 09.07.18-19.07.18 11
12 23

Sai Nath University, Ranchi 
(B.Sc. Ag students) Jharkhand 09.07.18-19.07.18 08 06 14

                                                                                                                                         Total 30 25 55
Annexure III:  Short term training program (3 days) - Kusmi lac cultivation, processing and utilization

Month Sponsoring Organization State Period M F No. of 
Participants

January
(3 days training on Kusmi lac cultivation, 
processing and utilization) JSPLS, Gumla, 
(Jharkhand)

Jharkhand 04.01.18-06.01.18 22 20 42

                                                                                                                            Total 22 20 42
Annexure IV: Model Training Course on Recent Advances in High Value Products and Industrial Applications of 

Natural Polymers during November 28 to December 05, 2018 

Month Sponsoring Organization State Period M F No. of 
Participants 

December 

Sponsored by: Directorate of Extension, 
Dept. of Agri. & Cooperation, Ministry of 
Agriculture, GOI
Organized by: ICAR-Indian Institute of 
Natural Resins & Gums, Namkum, Ranchi

JH, Odisha, 
C.G., Delhi, 
U.P.

28.11.18-05.12.18 19 02 21

                                                                                                                    Total 19 02 21
Annexure V: On-farm training programme on Scientific lac cultivation

District –State Sponsoring/ Nominating 
Agency

Venue
(Village, Block) Dated M F No. of 

Participants 

Ramgarh, Jharkhand Forest Department, Ramgarh Barlanga School 
Campus, Gola 07.01.18 125 80 205

Ramgarh, Jharkhand Forest Department, Ramgarh DFO Office campus, 
Ramgarh 09.01.18 115 50 165

Giridih, Jharkhand Forest Department, W. Giridih Middle School 
campus, Gurpa 18.01.18 100 50 150

Bokaro, Jharkhand Forest Department, Bokaro Peterwar Sabhagar 29.01.18 45 - 45

Ranchi, Jharkhand Forest Department, Ranchi Range Office, Bundu 17.02.18 215 02 217

Khunti, Jharkhand Forest Department, Khunti DFO Office, Khunti 20.02.18 55 02 57

Simdega, Jharkhand Forest Department, Simdega Forest Office, Thathaitangar 21.02.18 42 09 51

Simdega, Jharkhand Forest Department, Simdega RFO Office, Kolebera 21.02.18 48 02 50

Dhanbad, Jharkhand Forest Department, Dhanbad Gadi Tungri Nursery, Tundi 14.03.18 48 02 50

Dhanbad, Jharkhand Forest Department, Dhanbad Rajganj Range Office, 
Topchanchi 14.03.18 53 01 54

Jamtara, Jharkhand Forest Department, Jamtara Vamangendli, Kundhit 15.03.18 135 85 220

Hazaribag, Jharkhand Forest Department, 
Jharkhand 

Utkramit Middle 
School Campus, 
Bhandra, Padma

28.03.18 106 28 134

Hazaribag, Jharkhand Forest Department, 
Jharkhand Pandeypura, Barkagaon 28.03.18 125 50 175

Chatra, Jharkhand Forest Department, Chatra Ghaghti Middle 
School, Ghaghti 19.06.18 50 175 225

                                                                                                                    Total 1262 536 1798
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Annexure VI: On-farm Motivational/Supplementary training programme on lac cultivation

District –State Nominating Agency Venue
(Village, Block) Dated M F No. of 

Participants 

Kanker, Chhattisgarh Sahbhagi Samajsevi 
Sanstha, Charama

Chapoli, Charama, 
Kanker 12.01.18 25 170 195

Hazaribag, Jharkhand SUPPORT, Hazaribagh Panchyat Bhawan, 
Rabodh Dari, Balsogra 27.08.18 12 56 68

                                                                                                                    Total 36 227 263
Annexure VII:  On-campus One day Orientation programme on lac cultivation

District –State Nominating Agency Dated M F No. of 
Participants 

Ranchi, Jharkhand RKM Vivekanand University, Morabadi 09.02.18 26 24 50
Raipur, Chhattisgarh Indra Gandhi Krishi Vishwavidalaya, Raipur 20.02.18 11 04 15
Ranchi, Jharkhand JSLPS, Ranchi 08.03.18 13 13 26
Lohardaga, Jharkhand Progressive farmers 14.03.18 42 03 45
Lohardaga, Jharkhand ATMA, Lohardaga 22.03.18 10 15 25
Ranchi, Jharkhand BAU, Kanke, Ranchi 27.03.18 13 10 26
Ranchi, Jharkhand BAU, Kanke, Ranchi 28.03.18 25 - 25
Ranchi, Jharkhand CRPF, Ranchi 18.05.18 40 10 50
Ranchi, Jharkhand MBA Students from BAU, Kanke, Ranchi 12.06.18 04 06 10
Ranchi, Jharkhand Forest officials form Forest Department 13.06.18 121 - 121
Palamu, Jharkhand Bihar Mennonite Mandli, Chandwa 14.06.18 15 05 20
Hazaribag, Jharkhand St. Columbas Collage, Hazaribag 20.06.18 51 34 85
Ranchi, Jharkhand Sai Nath University, Ranchi 09.07.18 22 18 40
Ranchi, Jharkhand IFP, Lalgutuwa, Ranchi 06.08.18 08 03 11
East Singhbhum, Jharkhand JSLPS, East Singhbhum 24.08.18 18 03 21
Ranchi, Jharkhand Bishop Westcott Girl’s School, Doranda 19.09.18 - 201 201
Ranchi, Jharkhand Kasturba Gandhi Balika Vidyalaya, Namkum 19.09.18 01 68 69
Ranchi, Jharkhand Central School, Namkum 19.09.18 42 28 70
Ranchi, Jharkhand Sacred Pioneer Public School, Sidroul, Namkum 19.09.18 33 32 65
Ranchi, Jharkhand Project High School, Namkum 19.09.18 30 - 30
Ranchi, Jharkhand Model High School, Bargawan 19.09.18 44 - 44
Ranchi, Jharkhand Carmel Girl’s High School, Namkum 19.09.18 - 220 220
Ranchi, Jharkhand Hi-Q-International Academy, Bariatu, Ranchi 19.09.18 65 50 115
Ranchi, Jharkhand Forest Department, Mahilong, Ranchi (Trainee 

Forest Guards)
23.09.18 46 40 86

Ranchi, Jharkhand CTR&TI, Nagri, Ranchi 28.09.18 13 24 37
Ranchi, Jharkhand XISS, Ranchi 01.10.18 35 39 74
Palamu, Jharkhand Progressive farmers 09.10.18 - 28 28
Puri, Odisha Horticulture Department 30.10.18 01 31 32
Ranchi, Jharkhand Progressive farmers 16.11.18 16 19 35
Ranchi, Jharkhand JHASCOLAMPF, Ranchi 20.11.18 01 35 36
Khunti, Jharkhand SUPPORT, Khunti 13.12.18 30 03 33

                                                                                                                    Total 776 966 1742
Annexure VIII: Lac based product demonstration training

Sl. 
No. Name & Address Sponsoring Agency Duration Subject

1.

Shri Mahendra Pardhi, S/o Shri CL Pardhi  from M/s CK 
Lac Processing Industry, Waraseoni, Balaghat (Madhya 
Pradesh)
Mob: 8989004872

M/s CK Lac Processing 
Industry, Waraseoni, 
Balaghat (Madhya 

Pradesh)

12.03.18 to 
17.03.18

De-waxed de-
colourized lac

Shri Anurag Nilesh Soy, S/o Late Daniel Soy from 139, 
Tupudana Bazar Tand, Bermad, Ranchi (Jharkhand)
Mob: 8210204265/8877606469

Self 12.03.18 to 
17.03.18

De-waxed de-
colourized lac
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2.

Ms Neha Rose Toppo, Daughter of Shri Rajesh Prakash 
Toppo from  Lalpur Peace Road, Near Markas Talab, 
Ranchi (Jharkhand)
Mob: 7549053282

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Ms. Sujata Tirkey, Daughter of Shri Vincent Tirkey from  
B/220, Koel Nagar, Rourkela (Odisha)
Mob: 9644668118

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Subardhan Mahto, Son of Late Manbodh Mahto 
from  Bundu, Ranchi (Jharkhand)
Mob: 8002803775

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Bablu Kumar Singh, Son of Shri Brahamdeo 
Singh from  Kenduwatoli Neori, Vikash Mesra, Ranchi 
(Jharkhand)
Mob: 8092720125/7004777235

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Vijay Ram, Son of Late Mukund Ram from  
Bichagra, Karra, Khunti (Jharkhand)
Mob: 7482880340

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Chaitanya Kumar Ganjhu, Son of Late Mukund 
Ram Ganjhu from  Bichagara, Jurdag, Karra, Khunti 
(Jharkhand)
Mob: 9955882000

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Sanjay Kumar Baraik, Son of Late Anirudh Baraik 
from  Marmala Pakar Toli, Basia, Gumla (Jharkhand)
Mob: 9430737558

UDYOGINI,  Jharkhand 12.03.18 to 
17.03.18 Lac Processing

Shri Pritha Mukherjee Bhowmick, Daughter of Shri 
Sushil Kumar Mukherjee from  2/17 Tansen Road, 
B-Zone, Durgapur(W. Bengal)
Mob: 9647901430

UDYOGINI,  Jharkhand 13.03.18 to 
17.03.18 Lac Processing

Shri Umblan Nag, Son of Late Marshal Nag from  Salga, 
Saparum, Murhu, Khunti (Jharkhand) 
Mob: 9199422677

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Md. Sahanawaj Hossain, Son of Md. Imtiaj Hossain 
from  Charhi, Churchu, Hazaribagh (Jharkhand)
Mob: 9176561782

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Budhu Munda, Son of Shri Manu Munda from  
Kurapurti, Sayko, Murhu, Khunti (Jharkhand)
Mob: 6201158401

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Rakhishal Hembrom, Son of Shri Sanat Hembrom 
from  Gobribad, Jama, Dumka (Jharkhand)
Mob: 8002128064

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Raj Kumar Yadav, Son of Shri Dilip Kumar  from  
Laxmipur, Jama, Dumka (Jharkhand)
Mob: 7033594836

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Gopi Mandal, Son of Shri Ajit Mandal  from  
Lakarjoria, Nachangaria, Jama, Dumka (Jharkhand)
Mob: 9430180335

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

Shri Ashok Ganjhu, Son of Shri Chetlal Ganjhu  from  
Kajri, Tapin, Churchu, Hazaribag (Jharkhand)
Mob: 7091641400

 CINI-TATA Trusts 12.03.18 to 
17.03.18 Lac Processing

3.

Shri Raj Kumar Sahu S/o Mr. Sundar Lal Sahu  from 
M/s Vishnu Shellac Industry, Sakti , Janjgir-Champa 
(Chhattisgarh)
Mob: 9685396114

M/s Vishnu Shellac 
Industry, Sakti , Janjgir-
Champa (Chhattisgarh)

18.06.18 to 
30.06.18

Testing and 
Analysis of Lac

Ms Khileshwri Moure D/o Mr. Someshwar Moure from 
M/s Vishnu Shellac Industry, Sakti , Janjgir-Champa 
(Chhattisgarh)
Mob: 9109307338

M/s Vishnu Shellac 
Industry, Sakti , Janjgir-
Champa (Chhattisgarh)

20.06.18 to 
30.06.18

Testing and 
Analysis of Lac
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4.

Batch No. 01/2018 : Skill Development on lac based Micro and Small Enterprises, Sponsored by 
Mukhyamantri Laghu Evam Kutir Udyog Vikas Board, (Jharkhand) from 03.07.2018 to 18.07.2018

(Certificate No. : MLKUVB/2018/01 to MLKUVB/2018/30)
Jh lqehr dqekj nkl nkWa iq= Jh lat; nkl nkWa] 
xzke%  vM+dh] iks- vM+dh] iz[k.M% canxkao] ftyk% i- 
flagHkwe (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

lqJh fdj.k yrk Hksaxjk] iq=h Jh t; Hksaxjk] xzke% 
pqjxh] iks- pqjxh] iz[k.M% rksjik] ftyk% [kwWaVh 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh veu VksIiks iq= Lo- csatkfeu VksIiks] xzke%  
flnjkSy&flUnokjVksyh] iks- ukedqe] iz[k.M% 
ukedqe] ftyk%  jkWaph  (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jhefr gsfyuk VksIiks iRuh Jh veu VksIiks] xzke%  
flnjkSy&flUnokjVksyh] iks- ukedqe] iz[k.M% 
ukedqe] ftyk% jkWaph (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh lat; ydM+k iq= Lo- elhg pj.k ydM+k] 
xzke%  flnjkSy&flUnokjVksyh] iks- ukedqe] iz[k.M% 
ukedqe] ftyk% jkWaph (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-7-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh czts'k esgrk iq= Lo- t;Jh egrks] xzke% dqUnjh] 
iks- dqUnjh] iz[k.M% ysLyhxat] ftyk% iykew 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jhefr esjh xqykc yqxqu iRuh Lo- tksgu dUMhj] 
xzke% psUMkxqVq] iks- ljonk] iz[k.M% eqjgw] ftyk% 
[kwWaVh (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh fofy;e MgWaxk iq= Jh elhg MgWaxk xzke% psUMkxqVq] 
iks- ljonk iz[k.M% eqjgw ftyk% [kwWaVh (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh t; izdk'k dUMhj iq= Lo- tksgu dUMhj] xzke% 
psUMkxqVq] iks- ljonk] iz[k.M% eqjgw] ftyk% [kwWaVh 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jhefr m"kk nsoh iRuh Jh tys'oj egrks xzke% 
tfj;k] iks-  tkepqvkWa] iz[k.M% ukedqe] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jhefr t;Urh nsoh iRuh Jh Mkseu egrks] xzke% 
tfj;k] iks- tkepqvkWa] iz[k.M% ukedqe] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jhefr ikoZrh nsoh iRuh Lo- cq/kok igku] xzke% 
tfj;k] iks- tkepqvkWa] iz[k.M% ukedqe] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh gjsd`".k lkgq iq= Jh xtsUnz izlkn lkgq] xzke% 
y{e.k uxj] iks- xqeyk] iz[k.M% xqeyk] ftyk% 
xqeyk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh lwjt egrks iq= Jh v?kuq egrks] xzke% irxPNk] 
iks-  dksVke] iz[k.M% xqeyk] ftyk% xqeyk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh fnO;ks T;ksfr ykfgMh iq= Jh nhid dqekj ykfgM+h]  
xzke% ck?kekjk] iks- ck?kekjk] iz[k.M% ck?kekjk] ftyk% 
/kuckn (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh y{e.k lkgq iq= Jh lqjt lkgq] xzke% dksysfcjk] 
iks-  dksysfcjk] iz[k.M% dksysfcjk] ftyk% fleMsxk 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**
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Jhefr fcjleuh nsoh iRuh Jh jru flag] xzke% 
[kjokx<+k] iks- tyMsxk] iz[k.M% tyMsxk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh eukst flag iq= Jh eqfuyky flag] xzke% 
[kjokx<+k] iks- tyMsxk] iz[k.M% tyMsxk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jhefr jktequh nsoh iRuh Jh eukst flag] xzke% 
[kjokx<+k] iks- tyMsxk] iz[k.M% tyMsxk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh rksfc;l yqxqu iq= Lo- csusfnd yqxqu] xzke% 
[kjokx<+k] iks- tyMsxk iz[k.M% tyMsxk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

lqJh rqylh dqekjh iq=h Jh turk flag] xzke% xyk; 
Vksyh] iks- cjokMhg] iz[k.M% dksysfcjk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

lqJh js[kk dqekjh iq=h Jh jkeyky flag] xzke% 
xyk; Vksyh] iks- cjokMhg iz[k.M% dksysfcjk] ftyk% 
fleMsxk (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh eks- vkfye vUlkjh iq= eks- vkf'kd vUlkjh xzke% 
dqUnjh] iks- dqUnjh] iz[k.M% ysLyhxat] ftyk% iykew 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh feFkys'k dqekj oekZ iq= Jh N=/kkjh egrks] 
xzke%- dksdj] iks- dksdj] iz[k.M% dkads] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh lfer dqekj ykgk iq= Jh foey dqekj ykgk] 
xzke% yqiaqx] iks- flYyh] iz[k.M% flYyh] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh xq#lgk; eqaMk iq= Lo- egknso eqaMk] xzke% 
gqvkaxgkrq] iks- rsrjh] iz[k.M% ukedqe] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh f'ko eq.Mk iq= Jh ek/kks eq.Mk] xzke% gqvkaxgkrq] 
iks- rsrjh] iz[k.M% ukedqe] ftyk% jkWaph (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

eks- lkftn ijost iq= eks- jQhd] xzke% vktkn 
cLrh] iks- th-ih-v¨-] iz[k.M% jkWaph] ftyk% jkWaph 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e  
m|ksx ij dkS'ky fodkl**

Jh iadt dqekj 'kekZ iq= Jh fdj.k dqekj 'kekZ] 
xzke% fcjgw] iks- [kwWaVh] iz[k.M% [kwWaVh] ftyk% [kwWaVh 
(>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

Jh tksu gLlk iq= Jh irjl gLlk] xzke% rksjik] iks-  
rksjik] iz[k.M% rksjik] ftyk% [kwWaVh (>kj[k.M)

eq[;ea=h y?kq ,oa dqVhj m|e 
fodkl cksMZ] >kj[k.M 

03-07-18 ls 
18-07-18 rd

**yk[k vk/kkfjr y?kq ,oa lw{e 
m|ksx ij dkS'ky fodkl**

5.

Shri Sharad Jaiswal, S/o Shri Raj Kumar Jaiswal, Jaiswal Shellac 
Industry, Tata-Purulia Road, Rangadih, Balrampur, Purulia (W.B.)

Jaiswal Shellac Industry, Tata-Purulia Road, Rangadih, Balrampur, 
Purulia (W.B.)
Mob. No.: 9775677808

02.08.18-
14.08.18

(i) Lac Dye, (ii) Gasket 
Shellac Cement 
Compound, (iii) Dewaxed 
Bleached Lac and (iv) 
Jute-Fibre Glass Plywood/
Particle Board Composite 
Sheet.

Total 5/50 persons
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Annexure IX:  Kisan gosthi/Workshop/Educational programme on lac cultivation

District–State Nominating 
Agency

Venue
(Village, Block) Dated Male Female No. of 

Participants
Name of 

programme

Ranchi, Jharkhand RK Mission, 
Morabadi

RK Mission Farm, 
Angara 01.02.18 265 135 400 Kisan Gosthi

Ranchi, Jharkhand RK Mission, 
Morabadi

RK Mission Farm, 
Angara 02.02.18 300 315 615 Kisan Gosthi

Ranchi, Jharkhand Gunj Parivar, 
Silli

Khelgaon, 
Lagam, Silli 03.02.18 150 30 180 Kisan Gosthi

Khunti, Jharkhand PRADAN, 
Khunti Darigutu, Khunti 13.02.18 135 15 150 Kisan Gosthi

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Krishi Bhawan, 
Khunti 04.06.18 36 02 38 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Krishi Bhawan, 
Khunti 05.06.18 38 03 41 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Krishi Bhawan, 
Khunti 06.06.18 42 18 60 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Angan-Bari 
Kendra, 
Ganaloya, Murhu

20.06.18 55 45 100 Krishi Kalyan 
Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Khatkura, Rania 21.06.18 200 50 250 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Sirka, Murhu 22.06.18 40 30 70 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Chanpi, Karra, 
Khunti 25.06.18 63 40 103 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand Mahila Seva 
Sangh, Arki Arki Ground, Arki 25.06.18 75 20 95 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Tati, Torpa, 
Khunti 26.06.18 90 30 120 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Chikor, Khunti 27.06.18 70 140 210 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Bar Toli, Kalamati 28.06.18 66 44 110 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Dondol, Khunti 29.06.18 95 100 195 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Jurdag, Karra, 
Khunti 03.07.18 93 105 198 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Dehakela, Karra, 
Khunti 18.07.18 60 50 110 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti Murhu, Khunti 23.07.18 45 40 85 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Badinichkel, Arki, 
Khunti 24.07.18 81 75 156 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Mahil Hassa, 
Murhu, Khunti 26.07.18 56 20 76 Krishi Kalyan 

Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Mahto Tola, 
Masmano, Karra, 
Khunti

28.07.18 53 10 63 Krishi Kalyan 
Abhiyan-2018

Khunti, Jharkhand KVK, Khunti & 
ATMA, Khunti

Panchayat 
Bhawan, 
Diyankel, Torpa

15.10.18 07 95 102 Mahila Kisan 
Diwas-2018

Ranchi, Jharkhand ICAR-IINRG, 
Namkum

Beradih, 
Namkum 01.11.18 15 20 35 MGMG 

Programme
                                                                                                                    Total 2130 1432 3562
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Annexure X:  Lac crop surveillance conducted 

Village (block) District –State Date Crop Observation 

Vamangandhi, 
Kundhit Jamtara, Jharkhand 15.03.18 Rangeeni crop on Butea 

monosperma

Rangeeni lac cultivation on palas, 
inoculated on unpruned tree. 
Heavy inoculation made during 
Nov’2017.

Tundi Dhanbad, Jharkhand 14.03.18 Rangeeni crop on Butea 
monosperma

Rangeeni lac cultivation on palas, 
male emergence was over. Crop 
condition was not good.

Pandeypura, 
Barkagaon Hazaribag, Jharkhand 28.03.18 Rangeeni crop on Butea 

monosperma

Approx. 4000 palas trees 
inoculated. Male emergence was 
over. Crop condition was good.

Jouri broodlac 
farm Chatra, Jharkhand 19.06.18 Rangeeni crop on Butea 

monosperma
Rangeeni lac cultivation on palas. 
Crop condition was very good.

Ghaghari Chatra, Jharkhand 19.06.18 Rangeeni crop on Butea 
monosperma

Rangeeni lac cultivation on palas. 
Crop condition was very good.

Haratu, 
Chipadohar Latehar, Jharkhand 30.06.18 Kusmi crop on 

Schleichera oleosa

Kusmi lac crop on kusum. 
Emergence just started. Crop 
condition was very good. Suitable 
for kusmi and rangeeni lac crop.

Hahap, Namkum Ranchi, Jharkhand 03.07.18 Kusmi crop on 
Schleichera oleosa

Harvesting of kusmi lac from kusum 
trees. Very healthy crop.

Saheda, Namkum Ranchi, Jharkhand 03.07.18 Kusmi crop on
Z. mauritiana

Inoculation of approx 200 ber trees 
on 02-03 July, 2018.

Beradih, Namkum Ranchi, Jharkhand 08.07.18 Kusmi crop on
Z. mauritiana

Harvesting of kusmi lac and 
inoculation on ber trees.

Annexure XI:  Participation in Exhibition/Kisan Mela

Name of the programme with venue Duration Male Female No. of 
Participants

Participated by 

Annual Kisan Mela, RK Mission, Getelsud, 
Angara, Ranchi

01-02. 02.18 3000 3500 6500 Shri DK Singh and Shri 
K Saran

Agrotech 2018 Kisan Mela, BAU, Kanke, 
Ranchi

03-05.02.18 1700 1000 2700 Shri AK Sinha, Shri M 
Mohan & Shri K Saran

Regional Agricultural Fair-2018 at BAU, 
Sabour, Bhagalpur (Bihar)

24-26.02.18 7000 3000 10000 Shri  AK Sinha & Shri M 
Mohan

Krishi Unnati Mela, Pusa Campus, New 
Delhi. Organised by-ICAR-IARI, New Delhi.

17-19.02.18 20000 10000 30000 Dr. SP Singh & Shri P 
Patamajhi

Prayavaran Mela-2018, Audery House, 
Ranchi

29.05.18 to 
05.06.18

4000 1000 5000 Dr. Nirmal Kumar, Dr. 
SKS Yadav, Shri AK 
Sinha, Shri P Patamajhi, 
Shri DK Singh, Shri SB 
Azad, Shri M Mohan 

Krishi Kumbh-2018, ICAR-IISR, Lucknow, U.P. 26-28.10.18 25000 20000 45000 Shri P Patamajhi & Shri 
K Sharan

Gunj Mahotsav, Silli, Ranchi 19.12.18 800 700 1500 Shri DK Singh
Mahila Lakh Kisan Mela, Charama, Kanker, 
Chhattisgarh

30.12.18 150 500 650 Shri DK Singh

Total 61650 39700 101350
Annexure XII: Details of the activities of NIC and MOTAS under One to One programme (OTOP)

Name of the State Name of the District Category Number

Andhra Pradesh
Karnul Entrepreneur 2
Rajahmundry Entrepreneur 1

Chhattisgarh
Janjgir Champa Processor 2
Mahasamund Progressive Farmer 5
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Delhi Delhi Trader 1
Gujarat Gandhinagar Researcher 1
Himachal Pradesh Nahan Govt. Officer 1

Jharkhand

Garhwa Farmer 1
Khunti Govt. Officer 1
Palamu Govt. Officer 1

Ranchi

Entrepreneur 1
Journalist 1
Progressive Farmer 1
Govt. Officer 1
Researcher 3
Extension worker 1
Farmer 1

Simdega Farmer 3
Maharashtra Gondia Social worker 1
Madhya Pradesh Seoni Entrepreneur 1
Odisha Puri Extension worker 2
Punjab Chandigarh Processor 1

Rajasthan Jaipur
Processor 2
Wholesaler 1

Tamin Nadu Chennai Entrepreneur 2

West Bengal

Durgapur
Entrepreneur 2
Exporter 1

Purulia
Processor 1
Exporter 1
Handicrafts man 1

Total 44
Annexure XIII:  Technical guidance/advisory

Stakeholder Nature of Advisory

Ms Meenakshi Sahu, KGVK, Ranchi Training on Lac cultivation and processing

Shri DP Bose,  DIC, Purulia, West Bengal Dewaxed bleached lac

Shri Aditay Kr. Sahu, Kolebira, Simdega Value addition of lac

Shri Ashish Keshari, Keshari Shellac Industries, Mumbai Processing and value addition of lac

M/s Aadhya International, Mumbai Shellac Emulsion Paint for internal coating and lac 
based varnishes

Forest Department, Ranchi, Jharkhand Lac cultivation and value addition

Shri Ronak Rathor, Shri Niketan, 20, E Road, Air Base Colony, 
Kadma, Jamshedpur, Jharkhand 

Natural Nail Polish

M/s Singhaniya Lakh Industry, Industrial Area, Katghora, Korba 
(Chhattisgarh)

Dewaxed decolourized lac & Aleuritic acid  

M/s CK Lac Industry, 96, Mangejhari, Waraseoni (Madhya 
Pradesh)

Shellac Emulsion Paint for internal coating and 
Dewaxed decolourized lac

M/s Tofs Magnacraft Enterprises, 139, Naya Toli, Tupudana, 
Ranchi (Jharkhand)

Nail Polish, Dewaxed decolourized lac

M/s Udyogini, Khunti, Jharkhand Training on Lac processing & value addition
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