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Preface

More than 26% of lac insect biodiversity of the world has been reported from India. Some of these lac insects 
exclusively found in India produce superior quality lac and / or different by-products like dye and wax.  This 
genetic diversity is lying scattered and unattended mostly in the forests. Therefore, collection and conservation 
of lac insects and host plants is an important activity of the Institute. Three new variants of palas (Butea 
monosperma) having yellow flower colour have been identified. Eight districts of Tripura have been surveyed 
for collecton of lac insects and host plants.

Majority of the farmers in our country hold less than two hectares of land and practice subsistence farming and 
uncertain mono-cropping. In such situations, integrated farming provides recourse to sustainable and optimum 
use of resources leading to bio-diversification besides meeting the food and livelihood security. Integration of 
lac cultivation especially with horticultural crops has promised to be a very promising venture. Lac Integrated 
Farming System (LIFS) Models developed by the Institute are being evaluated and demonstrated at farmers’ 
fields and has motivated farmers to integrate lac with agriculture.

Lac insects have been found to be very specific in manifestation of their biological attributes not only to the 
host species, specific varieties and even to individual phenotype of host-plants but also to locality and season of 
cultivation. Developing package of practices for kusmi lac cultivation on swadi palas (a variant of B. monosperma 
used for rangeeni strain) and utilizing pigeon pea for rangeeni lac cultivation has given promising results. A new 
generation insecticide AugustaTM (active ingredient natural lactose 0.6% and natural alkaloid 0.3%) evaluated 
on lepidopteron pest E. amabilis and P. pulverea through dipping of broodlac has indicated its safety to lac 
insect. Significant reduction in the population of lepidopteron pests was also recorded. 

Development of specific molecular markers and establishment of biochemical pathway of lac resin synthesis 
are important in understanding of genes and proteins involved. The expression profile study of the partial gene 
of decaprenyl diphosphate synthase, one of the key genes involved in sesquiterpene synthesis cloned from the 
Indian lac insect, Kerria lacca (Kerr) has revealed that this gene expression got up regulated in settled larvae 
and adult female lac insects in comparison to crawlers. One Suppression Subtraction Library (SSH) library was 
constructed to identify the differential gene expression in female lac insects compared to crawlers.

Now-a-days, nanotechnologies are being used for developing delivery systems for bioactive compounds. 
Lyophilized acacia gum-based silver nanoparticles (AgNPs) were characterized by UV-VIS, FT-IR Spectroscopy, 
Particle Size Analysis, Zeta Potential, Atomic Force Microscopy (AFM) and SEM. Use of hydrogel for application 
in agriculture is another developing field with huge potentials. Cross-linked guar gum hydrogels have been 
synthesized and their dye removal efficiency studied. Different modified derivatives of gum karaya, gum arabic 
and gum ghatti and moringa & guar gum based hydrogel polymers have been synthesized as an adsorbent for 
the removal of heavy metals from water. 

Efforts towards value addition of natural resins and gums have led to synthesis of anionic (carboxymethyl), non-
ionic (Hydroxypropyl) and cationic (Hydroxypropyl triammonium chloride) derivatives of guar gum involving 
minimum use of organic solvent. Coating formulations based on shellac modified in aqueous and non-aqueous 
solvent system developed for paper packaging have been found to be smooth, uniform and glossy.

All these research efforts would be futile if not taken to the stakeholders for which they are meant. Commendable 
efforts have been made in transfer of research findings through training, field demonstrations, technical 
advisory and extension activities.

Slowly but steadily, the Institute is moving towards achieving the self set tough targets for betterment of both 
the society and the natural resins and gums sector. 

May, 2017	 (KK Sharma)
Namkum, Ranchi	 Director
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Mandate
�� 	 Research on lac production technologies and processing and value addition of natural resins (including 

lac), gums and gum-resins.

�� 	 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 NRG has been increased from 1160314 tons in 2013-14 to 1196308 tons in 2014-15, thus 
an increase of about 3.1% over the previous year. Guar holds the largest share of NRGs produced in India. NRGs 
are an important source of subsidiary income to farmers in around 70 disadvantaged districts, identified by 
the Planning Commission. With growing interest in safe and natural material for consumption in various areas, 
the demand is expected to grow steadily in future. But due to high market price, fluctuation particularly for 
guar gum during 2015-16 total production of NRGs decreased from 1120124 tons in 2014-15 to 844646 tons in  
2015-16. 

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 91 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 1105 mm, of 
which about 89 per cent (986 mm) was during the monsoon season. 

Introduction
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Organizational Structure 
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 Banks. 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 30 scientific including RMP, 42 technical, 23 
administrative and 50 supporting posts with a total of 145 staff are in position as on December 31, 2016. 

Infrastructure 
Manned by a team of dedicated scientists from various disciplines including Agricultural Entomology, Plant 
Sciences, Organic Chemistry, Engineering, Biotechnology etc., the Institute has about 144 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, High Voltage 
Laboratory etc. The Institute shoulders the responsibility of collection and maintenance of germplasm of lac 
insect lines as well as lac host trees. National Lac insect Germplasm Center (NATLIGEC) houses1825 cultures 
of 73 lac insect lines which include collections from different parts of the country, inbred and crossbred lines 
are being conserved lives on potted plants of bhalia (F. macrophylla) under protected conditions in the Lac-
Insect Field Gene Bank. Similarly, the Lac-Host Plant Field Gene Bank of the Institute has ninety collections of 
29 genera and 55 lac-host 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. 

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; Indian Institute of Technology, Kharagpur; 
Rajendra Agricultural University, Samastipur; Patna University, Patna; National Institute of Technology, 
Jamshedpur etc. 

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: http://ilri.ernet.in/~iinrg/ is a valuable source of information in the Institute. 
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Executive Summary

Biodiversity collection, conservation and evaluation
�� Three new variants of palas (Butea monosperma) having yellow flower colour have been identified 

from Koinardih village of Jonha block, Ranchi (Jharkhand). Quantitative estimation of flavonoids and 
anthocyanins from palas variants for flower colour revealed that anthocyanin production is low despite of 
flavonoid production. 

�� Eight districts of Tripura State viz., West Tripura, Khowai, Unokoti, North Tripura, Dhalai, Gomati, South 
Tripura and Shipahijala were surveyed during October 2016 and no natural lac insect population observed. 
Lac insects from NEH region (Assam, Meghalaya and Nagaland) were evaluated during summer and rainy 
season crops. Average fecundity was higher in Assam stocks during summer, whereas average fecundity, 
cell and resin weight were more in Meghalaya stock during rainy season. Evaluation of Kerria lacca on 
Calliandra calothyrsus, C. surinamensis and Dalbergia assamica revealed C. calothyrsus as a good bushy lac 
host for lac cultivation for both the strains.

�� Partial gene of decaprenyl diphosphate synthase, one of the key genes involved in sesquiterpene synthesis 
was cloned from the Indian lac insect, Kerria lacca (Kerr). The expression profile study revealed that this gene 
expression got up regulated in settled larvae and adult female lac insects in comparison to crawlers. One 
Suppression Subtraction Library (SSH) library was constructed to identify the differential gene expression 
in female lac insects compared to crawlers.

�� Pruning of swadi palas in January gave significantly longer shoots and it was at par with February pruning. 
The winter kusmi broodlac output ratio was significantly higher in January and February pruning. 
A Pareto chart was prepared with lac and grain attributing traits in pigeon pea. Germplasm RCMP 4, ICPR 
2671, RCMP 8, KA 9-1, KA 9-2, RCMP 11, Assam local 2, MAL 31 and RCMP 2 had more than 60 per cent 
contribution towards broodlac production among 28 germplasms evaluated for summer rangeeni lac crop. 
Genomic DNA isolation from pigeon pea was standardized using CTAB method to develop SSR marker for 
identification of high rangeeni lac yielding germplasm. The PCR conditions for SSR markers have been 
standardized with this genomic DNA.

Lac production system management
�� Estimation of above and below ground carbon stock of six year old semialata plantation was estimated as 

1583.33 kg carbon per hectare and 2229.6 kg carbon per hectare, respectively.

�� Application of decomposed enriched lac mud as manure resulted in 18.9 and 19.4 per cent higher fruit 
yield of tomato and brinjal, respectively, and 9.4 per cent higher leaf yield of spinach over recommended 
practice. Relatively higher content of soil organic carbon, available nitrogen, phosphorus and zinc after 
harvest of vegetables was recorded in lac mud applied plots.

�� Volatiles collected by extraction with hexane from nine different samples such as leaves of inoculated 
and un-inoculated host plant (F. semialata), lac insect (crawler, male, female during sexual maturity and 
adult female), whole lac insect body (lac insect with resin and wax), lac resin and wax, were detected 
using GC-MS. As a whole, volatiles like Decane, Dodecane, Hexadecane and Nonadecane which were 
present specifically in leaves of lac inoculated plants were also detected in adult female lac insect. It can 
be inferred that these compounds might be specifically induced by lac insect in host plants for its chemical 
communication with its associated fauna.

�� 25 cleft grafting and 25 side grafting in kusum were also carried out during April as well as June. Overall 
success in cleft grafting and side grafting was 28 per cent and 32 per cent, respectively. Germination per 
cent of kusum seeds recorded in December revealed that sowing in June-July i.e. during ripening gives 
best (60% germination) result. Seedling mortality was significantly lower in lime applied polytubes 
(50% lower) compared to only FYM application. Inoculation of Azotobacter (A) and VAM (V) individually 
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raised the germination per cent to 34.7 from 21.6 and 36.9 from 19.4 per cent, respectively. However, 
phosphobacterin inoculation reduced germination to 19.4 per cent against 36.9 per cent in control. 
Seedling growth was found to be the highest in seeds of higher weight (13.47 g/ 10 seed). Bigger sized 
seeds (>0.5 g) germinated 46 per cent compared to 14 per cent small sized seeds.

�� Demonstrations of technology on increasing kusmi lac yield on ber by application of chemical fertilizer 
were conducted at farmers’ field on five locations. Lac yield ratio in fertilizer applied trees ranged from 11.1 
to 17.8; while that for control was 3.8 to 7.4.

Pest and disease management
�� Relative abundance and emergence profile of parasitoids and predators associated with lac insect were 

recorded during summer and rainy season crops of rangeeni strain revealed very low population of 
parasitoids (Aprostocetus purpureus, Tachardiaephagus tachardiae & Parechthrodryinus clavicornis) and 
the predator Eublemma amabilis. Level of parasitization recorded was lower in rainy season compared 
to summer season lac crop on ber. Maximum parasitization was during sexual maturity period on ber in 
summer and during crop maturity period on ber and palas in rainy season. 

�� Emergence profile of lac associated fauna was compared between in situ and laboratory caging. Numbers 
of parasitoids recorded was higher in in situ method compared to laboratory caging. Relative abundance 
of lac associated fauna compared under two different conditions viz., spray with (Fipronil + Chlorothalonil) 
and Chlorothalonil only revealed that Fipronil is effective against A. purpureus, P. clavicornis and E. amabilis 
but not against T. tachardiae.

�� A new insecticide AugustaTM (active ingredient natural lactose 0.6% and natural alkaloid 0.3%) has been 
evaluated on lepidopteron pest E. amabilis and P. pulverea through dipping of broodlac. Four formulations 
evaluated (0.5, 1.0, 1.5 and 2.0) for 5, 10 and 15 minutes durations indicated safety of this insecticide to lac 
insect. Significant reduction in the population of lepidopteron pests was also recorded. 

Tapping, processing and characterization of NRGs 
�� Alditol acetate and uronic acid derivatives synthesized from different grades of gum ghatti (Anogeissus 

latifolia  Wall.) and jhingan gum (Lannea coromandelica) along with standard monosaccharides were 
analyzed by GC-MS. The anionic (carboxymethyl), non-ionic (Hydroxypropyl) and cationic (Hydroxypropyl 
triammonium chloride) derivatives of guar gum were synthesized by semi-dry and non-aqueous method 
involving minimum use of organic solvent. 

�� The samples of gum Karaya kept in cold condition with normal seal and vacuum packaged nitrogen seal 
showed higher acid value (%) and swelling index as compared to the samples kept at in ambient condition 
with normal seal and vacuum packaged nitrogen seal.  

�� Shellac modified in aqueous and non-aqueous solvent system was used to develop coating formulations 
for paper packaging. The formulations were found to be smooth, uniform and glossy and characterized by 
FT-IR, DSC, mechanical properties, contact angle measurement and  SEM.

�� Yield of DDL was found upto 75% by using thick cloth for filtration of wax and charcoal in solvent ratio 1: 6 
and above. Fresh charcoal reduced the colour of seedlac from 12 to 4.

Application and product development
�� The synthesized cross-linked guar gum hydrogels were characterized by absorption studies, FT-IR, SEM, 

TGA/DTA analyses. Dye removal efficiency of the synthesized hydrogels was also studied. Lyophilized 
acacia gum-based silver nanoparticles (AgNPs) were characterized by UV-VIS, FT-IR Spectroscopy, Particle 
Size Analysis, Zeta Potential, Atomic Force Microscopy (AFM) and SEM.

�� Different modified derivatives of gum karaya, gum arabic and gum ghatti were synthesized as an adsorbent 
for the removal of heavy metals. Moringa gum and guar gum based hydrogel polymers were synthesized 
by using varying concentrations of monomer, cross-linker and initiator. Chromium (VI) metal absorption at 
different pH and adsorbent concentration was studied.
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Capacity building and training
�� Eighteen Farmers’ Training Programmes on Scientific lac cultivation, processing and utilization were 

organized for 566 farmers from four States viz., Jharkhand, Chhattisgarh, West Bengal and Madhya Pradesh. 
Ten Master Trainers’ Training Programmes on Scientific lac production, processing and uses were organized 
for 332 stakeholders from Jharkhand, Andhra Pradesh, Karnataka, Assam, Chhattisgarh and West Bengal. 

�� Five Educational programmes on Production, processing and application of natural resins and gums were 
conducted for 171 UG/PG students from Sam Higginbottom Institute of Agriculture Science & Technology, 
Allahabad; Institute of Agriculture Science, BHU, Varanasi (Uttar Pradesh); NG Ranga Agricultural University 
(Andhra Pradesh); St. Xavier’s College, Ranchi (Jharkhand) and Guru Ghasidas University, Bilaspur 
(Chhattisgarh). A Model Training Course on Natural Resins and Gums: Agribusiness Modules for Skill & 
Entrepreneurs Development was conducted and 23 stakeholders participated under this skill oriented 
course. Two Refresher Courses on Scientific lac cultivation, processing and uses were organized and a total 
of 57 persons participated from Jharkhand.

�� Fifteen lac based product demonstration training programmes of various durations (3-10 days) were 
organized for 24 self sponsored stakeholders from different States on Lac processing and product 
development. 

�� Fourteen on-farm training programmes were organized for 1080 stakeholders of Jharkhand. A total of 
856 participants from various districts of Meghalaya and Jharkhand State benefitted from on-farm 
motivational/supplementary training programme. Fourteen in-campus one day orientation programmes 
on Natural resins and gums were organized; 3471 farmers, school/college students and executives of 
Jharkhand, Odisha and West Bengal  visited the Institute. 

Field demonstration, technical advisory and extension activities
�� Five field demonstrations on Scientific lac cultivation technologies and seven method demonstration on 

broodlac dipping in pesticides to preserve the crop from pest incidence were conducted at various places 
in Jharkhand, Bihar and West Bengal. 

�� To showcase the latest technologies of the Institute, experts participated in eight Exhibition / kisan 
melas wherein around 164000 visitors were acquainted with the different activities of Institute and also 
participated in 12 kisan gosthi organized in different districts of Jharkhand & Odisha benefitting around 
2946 participants. 

�� An ICT enabled One to One Programme (OTOP), Market Oriented Technical Advisory Services (MOTAS), 
diagnostic and crop monitoring visits  benefited more than 200 farmers, processors, industrialists, lac 
businessmen and lac handicraft entrepreneurs from 13 States. 

Technology adoption, impact assessment and market research activities
�� A small scale lac processing unit was established in Chirang district of Assam (facilitated by Aie Valley Lac 

Producer & Allied Agro Marketing Co-operative Society Ltd.) to demonstrate the lac processing technology 
in NEH region. An entrepreneur from Sakti, Chhattisgarh started production of 2.5 tons of bleached lac/
month and a younger entrepreneur started production of 2.0 tons of aleuritic acid at M/s KD Udyog, Nadia, 
West Bengal after receiving training at this Institute. 

�� An impact analysis revealed that adoption of improved method of pruning, broodlac inoculation, phunki 
removal, pest management and post harvest management was increased. Impact of adoption level 
resulted as increased productivity level across various category of households.

�� Production of lac increased by 10.41% over the last year. However, total production of NRGs decreased 
about 25% from 1120124 tons in 2014-15 to 844646 tons in 2015-16. Price of guar gum remained stable at 
lower level during 2016-17. 
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tSofofo/krk laxzg] laj{k.k ,oa ewY;kadu
�� jk¡ph ¼>kj[kaM½ ds tksUgk iz[kaM ds dksbukjMhg xzke esa ihys Qwy okys iykl ¼C;wfV;k eksuksLiekZ½ ds rhu u;s ifjorZ 

dh igpku dh xbZA Qwyksa ds jax ds fy, iykl ifjorZ ls lqxaf/kr inkFkZ ,oa jax ds ek=kRed vuqeku ls irk pyrk 
gS fd lqxaf/kr inkFkZ ds mRiknu ds ckotwn Hkh jatd.k ds mRiknu de gSaA

�� f=iqjk jkT; ds vkB ftyksa if'pe f=iqjk] [kksobZ] muksdkfV] m§kj f=iqjk] /kykbZ] xkserh] nf{k.k f=iqjk ,oa f'kikghtkyk 
dk losZ fd;k x;kA ogk¡ yk[k dh dksbZ izkÑfrd vkcknh ugh ns[kh xbZA xzh"edkyhu ,oa o"kkZ _rq dh Qly ds 
nkSjku m§kj iwoZ ioZrh; {ks= ¼vle] es?kky; ,oa ukxkySaM½ ds yk[k dhVksa dk ewY;kadu fd;k x;kA xehZ ds le; vle 
LVkWd esa vkSlr tuu'khyrk mPprj Fkh] tcfd es?kky; LVkWd esa o"kkZ _rq esa vkSlr tuu'khyrk] dksf'kdk ,oa jky 
dk otu T;knk FkkA dSfy,UMªk dSyksfFkjll] lh lqjhukesafll ,oa MyoftZ;k vlfedk ij dsfj;k ySdk ds ewY;kadu 
ls irk pyrk gS fd lh dSyksfFkjll nksuksa mitkfr;ksa ds fy, yk[k dh [ksrh gsrq vPNk >kM+hnkj ifjikyd gSA

�� lsLD;wVfiZu la'ys"k.k ls tqM+s ,d egRoiw.kZ thu fMdkizsuhy MkbQkWLQsV flUFkst ds vkaf'kd thu dk Hkkjrh; yk[k 
dhV] dsfj;k ySdk ¼dsj½ ls izfrÑfr ¼Dyksu½ cuk;k x;kA ,Dlizs'ku fooj.k v/;;u ls irk pyrk gS fd  jsaxus okys 
dhVksa dh rqyuk esa LFkkfir ykokZ ,oa ifjiDo eknk yk[k dhVksa esa thu dh vfHkO;fDr fu;fer gks xbZA jsaxus okys 
dhVkas dh rqyuk esa eknk yk[k dhVksa esa fofHkUu thu vfHkO;fDrdj.k dh igpku ds fy, ,d ,l ,l ,p ykbczsjh 
dk fuekZ.k fd;k x;kA

�� Loknh iykl esa tuojh esa NaVkbZ djus ls izjksg mYys[kuh; :i ls yEcs gq, ,oa ;g Qjojh eas dh xbZ NaVkbZ ds 
leku FksA tuojh ,oa Qjojh esa dh xbZ NaVkbZ esa 'kjndkyhu dqleh chguyk[k dk mRiknu vuqikr mYys[kuh; 
:i ls mPprj FkkA yk[k ,oa vjgj dh vukt laca/kh fo'ks"krkvksa ds lkFk ,d iSjsVks pkVZ cuk;k x;kA xzh"edkyhu 
jaxhuh Qly ds fy, 28 tuunzo ds ewY;kadu ls irk pyrk gS fd chguyk[k mRiknu ds fy, 60 izfr'kr ls  
vf/kd ;ksxnku tuunzo vkj lh ,e ih 4] vkb lh ih vkj 2671 vkj lh ,e ih 8] ds , 9&1] ds , 9&2] vkj 
lh ,e ih 11] vle LFkkuh; 2] ,e , ,y 31 ,oa vkj lh ,e ih 2 dk jgkA mPp jaxhuh yk[k mRiknd tuunzo 
dh igpku ds fy, ,l-,l-vkj- ekdZj fof/k fodflr djus gsrq lh-Vh-,-ch- fof/k dk iz;ksx dj vjgj ls thuksfed 
Mh-,u-,- i`FkDdj.k dk ekudhdj.k fd;k x;kA bl thuksfed Mh-,u-,- ds lkFk ,l ,l vkj ekdZj ds fy,  
ih-lh-vkj- fLFkfr;ka ekudhÑr dh xbZA

yk[k mRiknu i)fr izca/ku
�� N% o"kZ iqjkus lsfe;kyrk cxku ds mij ,oa uhps Hkwfexr dkcZu LVkWd ds vkdyu esa izfr gs- Øe'k% 1583-33 fdxzk 

,oa 2229-6 fdxzk dkcZu dk vuqeku yxk;k x;kA 

�� lM+s gq, ifj"Ñr yk[k dhpM+ dk [kkn ds :i esa iz;ksx djus ij vuqlaf'kr rjhds dh rqyuk esa VekVj ,oa cSaxu 
esa Øe'k% 18-9% ,oa 19-4% mPprj mit rFkk ikyd esa 9-4% T;knk mit izkIr gq;hA yk[k dhpM+ iz;qDr [ksr 
esa Qly dVkbZ mijkUr e`nk dkcZfud dkcZu] miyC/k ukbVªkstu] QkWLQksjl ,oa ftad dk vis{kkÑr mPprj va'k 
fjdkWMZ fd;k x;kA

�� ukS fofHkUu uewuksa tSls lapkfjr ,oa xSjlapkfjr yk[k ifjikyd ikS/kksa ¼,Q lsfe;kyrk½ ds i§ks] yk[k dhV ¼ySafxd 
ifjiDork ds nkSjku jsaxus okys dhV] uj] eknk rFkk ifjiDo eknk½] yk[k dhV dk iwjk 'kjhj ¼jky ,oa ekse ds lkFk 
yk[k dhV½] yk[k jky ,oa ekse ls gsDlsu ds lkFk fu"d"kZ.k }kjk laxzfgr ok"Ik'khy dk th lh&,e ,l dk mi;ksx dj 
ijh{k.k fd;k x;kA lEiw.kZ :i ls fMdsu] MksfMdsu] gsDlkfMdsu ,oa uksukfMdsu tSls ok"Ik'khy fo'ks"kdj yk[k lapkfjr 
if§k;ksa ds lkFk&lkFk o;Ld eknk yk[k dhV esa mifLFkr ik, x,A ,slk dgk tk ldrk gS fd vius lEc) thu ds 
lkFk jklk;fud lapkj ds rgr yk[k dhV }kjk fo'ks"k :i ls bu ;kSfxdksa dks ifjikyd ikS/kksa esa izos'k djk;k tkrk gSA

dk;Zdkjh lkjka'k
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�� vizSy ,oa twu ds nkSjku dqlqe esa 25 Dys¶V dye jksi.k rFkk 25 lkbM dye jksi.k fd;k x;kA dqy feykdj 
Dys¶V dye jksi.k ,oa lkbM dye jksi.k esa Øe'k% 28 izfr'kr ,oa 32 izfr'kr lQyrk feyhA twu&tqykbZ esa ;kfu 
idus ij yxk, x, dqlqe chtksa dk fnlEcj esa vadqj.k izfr'kr tk¡p djus ls irk pyrk gS fd ifj.kke lcls 
vPNk ¼60% chtksa dk vadqj.k½ jgkA dsoy ,Q okb ,e iz;ksx dh rqyuk esa pquk iz;ksx fd, x, ikSyhcSxksa esa fopM+ksa 
dh ej.k'khyrk mYys[kuh; :i ls de FkhA vtksVkscSDVj ¼,½ ,oa oh , ,e ¼oh½ ds vyx&vyx lapkj.k ls vadqj.k 
ds izfr'kr esa Øe'k% 21-6 ls 34-7% ,oa 19-4% ls 36-9% dh o`f) gqbZA gkykafd fu;a=.k ds 36-9% dh rqyuk esa 
QkWLQkscSDVsfju ds lapkj.k ls vadqj.k de gksdj 19-4% gks x;kA mPprj otu okys ¼13-47 xzk-@10 cht½ chtksa 
ds fopM+ks dh o`f) mPpre FkhA NksVs vkdkj ds chtksa ds 14% dh rqyuk esa cM+s vkdkj ds ¼> 0-5 xzk½ chtksa dk 
vadqj.k 46% jgkA

�� fdlkuksa ds [ksr esa ik¡p LFkyksa ij jklk;fud moZjd dk iz;ksx dj csj ij dqleh yk[k ds c<+rs gq, mRiknu dh 
izkS|ksfxdh dk izn'kZu fd;k x;kA fu;a=.k ds 3-8 ls 7-4 dh rqyuk esa moZjd dk iz;ksx fd, x, o`{kksa dk yk[k 
mRiknu vuqikr 11-1 ls 17-8 jgkA

uk'khdhV ,oa jksx izca/ku

�� xzh"e ,oa o"kkZ _rq dh jaxhuh mitkfr dh Qly ds nkSjku yk[k dhV ls tqM+s ijthfo;ksa ,oa ijHkf{k;ksa dh cgqyrk 
,oa vkfoHkkZo fooj.k dh tk¡p ls ijthfo;ksa ¼,izksLVksflVl ijI;wfj;l] VSdkMhZQsxl VsdkMhZ ,oa iSjsUDFkzksMªkbul 
DysfodkWfuZl½ rFkk ijHk{kh ;wfCyek ,ekfcfyl dh U;wu vkcknh dk irk pykA csj ij xzh"edkyhu yk[k dh Qly dh 
rqyuk esa o"kkZ _rq esa ijthohdj.k dk Lrj de FkkA xehZ ds le; esa csj ij ySafxd ifjiDork dh vof/k esa ,oa o"kkZ 
_rq es csj rFkk iykl ij Qly dh ifjiDork ds le; vf/kdre ijthohdj.k fjdkWMZ fd;k x;kA

�� yk[k ls tqM+s izfrLFkkus ,oa iz;ksx'kkyk esa j[ks x, thoksa ds vkfoHkkZo fooj.k dh rqyuk dh xbZA iz;ksx'kkyk esa j[ks x, 
dh rqyuk esa izfrLFkkus ijthfo;ksa dh la[;k mPprj FkhA nks vyx&vyx fLFkfr;ksa tSls fQizksuhy $ DyksjksFkSyksuhy ,oa 
dsoy DyksjksFkSyksuhy ds fNM+dko ds vUrxZr yk[k ls tqM+s thoksa dh lkisf{kd izpqjrk dh rqyuk djus ij irk pyk 
fd fQizksuhy , ijI;wfj;l] ih DysfodkWfuZl ,oa bZ ,ekfoyhl ij izHkkoh gS rFkk Vh VsdkMhZ ds mij izHkkoh ugha gSA 

�� ,d u;s dhVuk'kh vxLrk Vh ,e ¼lfØ; vo;o ySDVkst 0-6% ,oa izkÑfrd vYdYok;M 0-3%½ esa chguyk[k dks 
Mwckdj ysfiMksIVsju uk'khdhV b ,ekfofyl ,oa ih iYosfj;k ij bldk ewY;kadu fd;k x;kA pkj lq=.kksa ¼0-5] 1-0] 1-5 
,oa 2-0½ dk ewY;kadu fd;k x;k rFkk 15 feuV vof/k esa yk[k dhV ds izfr dhVuk'kh lqjf{kr ik;k x;kA ysfiMksIVsju 
uk'khtho dh vkcknh esa mYys[kuh; deh ns[kh xbZA

izkÑfrd jky ,oa xksan dk laxzg.k] izlaLdj.k ,oa vfHky{k.k o.kZu

�� fofHkUu Js.kh ds ?kêh xksan ¼,uksthll ySfVQksfy;k oky½ ,oa >haxu xksan ¼ySfu;k dksjkseaMsfydk½ ls ,sYMhVkWy ,lhVsV 
,oa ;qjksfud vEy O;qRiUu dk la'ys"k.k fd;k x;k] lkFk gha ekud eksukslsdsjkbM dk th lh ,e ,l }kjk fo'ys"k.k 
fd;k x;kA dkcZfud foyk;d dk U;qure mi;ksx dj v)Z'kq"d ,oa xSj tyh; fof/k }kjk Xokj xksan ds vfuvksfud 
¼dkcksZXthfeFkkbZy½] xSj vk;ksfud ¼gkbMªksXth izksikby½ ,oa dSVk;fud ¼gkbMªksXth izksikby VªkbZ veksfu;e DyksjkbM½ 
O;qRiUuksa dk la'ys"k.k fd;k x;kA

�� dejs ds rkieku esa lkekU; lhy ,oa fuokZr iSd ukbVªkstu lhy ds vUrxZZr j[ks x, djk;k xksan ds uewus dh 
rqyuk esa BaMh fLFkfr;ksa esa lkekU; lhy ,oa fuokZr iSd ukbVªkstu lhy ds djk;k xksan dk vEy eku ¼%½ ,oa QSyko 
lwpdkad mPprj FkkA

�� tyh; ,oa xSjtyh; foyk;d i)fr esa :ikarfjr piM+k dk dkxt dh iSdsftax ds fy, ysiu lq=.k fodflr djus 
ds fy, mi;ksx fd;k x;kA lq=.k fpduk] leku ,oa pednkj ik;k x;k rFkk bldk ,Q Vh&vkbZ vkj] Mh ,l lh] 
;kaf=d xq.kksa] laidZ dks.k eki ,oa ,l bZ ,e }kjk vfHky{k.k o.kZu fd;k x;kA
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�� foyk;d vuqikr 1%6 ,oa mij dh fLFkfr esa ekse ,oa pkjdksy ds Nuu ds fy, eksVs diM+s dk mi;ksx dj Mh Mh 
,y dh izkfIr 75% rd ik;h xbZA rktk pkjdksy ls piM+s ds jax eas ckjg ls pkj dh deh vkbZA 

iz;ksx ,oa mRikn fodkl
�� vo'kks"k.k v/;;u] ,Q Vh&vkbZ vkj] ,l bZ ,e] Vh ih ,@Mh Vh , fo'ys"k.k }kjk la'ysf"kr ØkWl&fyaDM Xokj xksan 

gkbMªkstsy dk vfHky{k.k o.kZu fd;k x;kA la'ysf"kr gkbMªkstsy dh jax fudkyus dh {kerk dk Hkh v/;;u fd;k 
x;kA ykbfQykbTM vdsfl;k xksan vk/kkfjr jtr lw{ed{kksa ¼, th ,u ih ,l½ dk ;w oh&oh vkbZ ,l] ,Q Vh&vkbZ 
vkj LisDVªksLdksih] d.k vkdkj fo'ys"k.k] tsVk iksVsfUl;y] vkf.od cy lw{en'khZ ¼, ,Q ,e½ ,oa ,l b ,e ds  
}kjk vfHky{k.k o.kZu fd;k x;kA

�� djk;k xksan] vjch xksan ,oa ?kêh xksan ds fofHkUu :ikUrfjr O;qRiUu ds Hkkjh /kkrqvksa dks fudkyus ds fy, vo'kks"kd 
ds :i esa la'ys"k.k fd;k x;kA eksuksej] ØkWlfyadj ,oa vkjaHkd ds vyx&vyx lkanz.k dk mi;ksx dj eksjhaxk xksan 
,oa Xokj xksan vk/kkfjr gkbMªkstsy dk la'ys"k.k fd;k x;kA fofHkUu ih ,p ,oa vf/k'kks"kd lkanz.k ij Øksfe;e ¼VI½ 
dk v/;;u fd;k x;kA

{kerk fuekZ.k ,oa izf'k{k.k
�� pkj jkT;ksa tSls >kj[kaM] Nrhlx<+] if'pe caxky ,oa e/; izns'k ds 566 fdlkuksa dks 18 izf'k{k.k dk;ZØe ds 

vUrxZr yk[k dh oSKkfud [ksrh] izlaLdj.k ,oa mi;ksx dk izf'k{k.k fn;k x;kA >kj[kaM] vkU/kz izns'k] dukZVd] vle] 
Nrhlx<+ ,oa if'pe caxky ds 332 i.k/kkfj;ksa ds fy, yk[k dk oSKkfud mRiknu] izlaLdj.k ,oa mi;ksx laca/kh 
izf'k{kd izf'k{k.k dk;ZØe vk;ksftr fd;k x;kA

�� lSe fgxhuckWVe Ñf"k foKku ,oa izkS|ksfxdh laLFkku] bykgkckn( Ñf"k foKku laLFkku] ch ,p ;w] okjk.klh ¼m§kj 
izns'k½( ,u th jaxk Ñf"k fo'ofo|ky; ¼vkU/kz izns'k½( lar tsfo;j egkfo|ky;] jk¡ph ¼>kj[kaM½ ,oa xq: ?kklhnkl 
fo'ofo|ky;] fcykliqj ¼N§khlx<+½ ds 171 Lukrd@Lukrdks§kj Nk=@Nk=kvksa ds fy, izkÑfrd jky ,oa xksan ds 
mRiknu] izlaLdj.k laca/kh ik¡p 'kS{kf.kd dk;ZØe lapkfyr fd;s x,A izkÑfrd jky ,oa xksan % dkS'ky ,oa m|ferk 
fodkl ds fy, Ñf"k O;kikj ekWM~;wYl fo"k; ij ,d ekWMy izf'k{k.k ikB~;Øe lapkfyr fd;k x;k rFkk dkS'ky ls 
tqM+s bl dk;ZØe esa 23 i.k/kkfj;ksa us Hkkx fy;kA yk[k dh oSKkfud [ksrh] izlaLdj.k ,oa mi;ksx ij nks iqu'p;kZ 
ikB~;Øe vk;ksftr fd, x, ,oa blesa >kj[kaM ds 57 O;fDr;ksa us Hkkx fy;kA

�� fofHkUu jkT;ksa ds 24 Loizk;ksftr i.k/kkfj;ksa ds fy, yk[k izlaLdj.k ,oa mRikn fodkl ij vyx&vyx vof/k ¼3&10 
fnu½ ds yk[k vk/kkfjr iUnzg izn'kZu izf'k{k.k dk;ZØe vk;ksftr fd, x,A

�� >kj[kaM ds 1080 i.k/kkfj;ksa ds fy, pkSng iz{ks= izf'k{k.k dk;ZØe vk;ksftr fd, x,A es?kky; ,oa >kj[kaM ds fofHkUu 
ftyksa ds 856 izfrHkkfx;ksa us iz{ks= izksRlkgu@iwjd izf'k{k.k dk;ZØe dk ykHk mBk;kA ifjlj esa izkÑfrd jky ,oa 
xksan ij pkSng ,d fnolh; vfHkfoU;kl dk;ZØe vk;ksftr fd;s x,] ftlesa >kj[kaM] vksMh'kk ,oa if'pe caxky ds 
3471 fdlkuksa] fo|ky;@egkfo|ky; ds Nk=ksa ,oa vf/kdkfj;ksa us Hkkx fy;kA

iz{ks= izn'kZu] rduhdh ijke'kZ ,oa izlkj xfrfof/k
�� >kj[kaM] fcgkj ,oa if'pe caxky ds fofHkUu LFkkuksa ij yk[k dh oSKkfud Ñf"k izkS|ksfxdh dk ik¡p ,oa uk'kdtho ls 

lqj{kk ds fy, dhVukf'k;ksa esa chguyk[k dks Mqckus dh fof/k;ksa dk lkr izn'kZu fd;k x;kA

�� laLFkku dh ubZ izkS|ksfxfd;ksa ds izn'kZu ds fy, fo'ks"kKksa us vkB izn'kZuh@fdlku esyksa esa Hkkx fy;k] tgk¡ laLFkku 
ds LVkWy ij 164000 vkaxrqdksa us laLFkku ds fofHkUu xfrfof/k;ksa dh tkudkjh izkIr dh rFkk >kj[kaM ,oa vksMh'kk ds 
fofHkUu ftyksa esa 12 fdlku xks"Bh vk;ksftr dh xbZ] ftlesa 2946 izfrHkkfx;ksa us ykHk mBk;kA

�� vkbZ lh Vh lqfo/kk dh ou Vq ou izksxzke ¼vks Vh vks ih½] cktkj vk/kkfjr rduhdh lsok,a ¼,e vks Vh , ,l½ Qly 
fujh{k.k ,oa tk¡p laca/kh nkSjksa ls 13 jkT;ksa ds 200 fdlkuksa] izlaLdj.kd§kkZvksa] m|fe;ksa] yk[k O;kikfj;ksa ,oa gLrf'kYi 
m|fe;ksa dks ykHkkfUor fd;k x;kA 
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izkS|ksfxdh vaxhdj.k] izHkko ewY;kadu ,oa cktkj vuqla/kku xfrfof/k;ka
�� m§kj iwoZ ioZrh; {ks= esa yk[k izlaLdj.k izkS|ksfxdh ds izn'kZu ds fy, vle ds fpjkax ftys esa ,d y?kqLrjh; yk[k 

izlaLdj.k bdkbZ ¼, vkbZ bZ oSyh ySd izksM~;qlj ,UM ,ykbM ,xzks ekdsZfVax dksvkWijsfVo lkslkbVh fy- }kjk lqfo/kk  
izn§k½ dh LFkkiuk dh xbZA laLFkku ls izf'k{k.k izkIr djus ds i'pkr~ lfDr] N§khlx<+ ds ,d m|eh us 2-5 Vu 
fojaftr yk[k@ekg mRiknu vkjaHk fd;k gS ,oa loZJh ds Mh m|ksx] ukfn;k] if'pe caxky ds ,d ;qok m|eh us 
2-0 Vu ,Y;wfjfVd vEy dk mRiknu vkjEHk fd;kA

�� izHkko fo'ys"k.k v/;;u ls irk pyrk gS fd NaVkbZ] chguyk[k lapkj.k] Qqadh gVkuk] uk'khtho izca/ku ,oa dVkbZ 
mijkar izca/ku esa o`f) gqbZ gSA fofHkUu Js.kh ds ifjokjksa esa vaxhdj.k ds izHkko ls mRiknu Lrj esa o`f) gqbZ gSA

�� foxr o"kZ esa yk[k ds mRiknu esa 10-41% o`f) gqbZ gSA gkykafd o"kZ 2014&15 ds 1120124 Vu dh rqyuk esa o"kZ 
2015&16 esa 844646 Vu ds lkFk izkÑfrd jky ,oa xksan ds mRiknu esa 25% dh deh vkbZ gSA o"kZ 2016&17 esa Xokj 
xksan dk ewY; fupys Lrj ij cuk jgkA
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Research Accomplishments

Lac Production

1.	 Productivity and Quality Improvement

1.1 	 Collection, conservation, characterization 
and documentation of lac insect and host 
plant bio-diversity and potentiality trials

Survey for identification of lac insects/host plants 
biodiversity
Three new variants of palas (Butea monosperma) 
having yellow flower colour have been identified from 
Koinardih village of Jonha block, Ranchi (Jharkhand) 
in a survey conducted on 19/03/2016 (Fig. 1). 

Eight districts of Tripura viz., West Tripura, Khowai, 
Unokoti, North Tripura, Dhalai, Gomati, South Tripura 
and Shipahijala were surveyed during October 23-27,  
2016. Lac host plants such as Albizzia saman, Cajanus 
cajan, Ficus spp, Malvaviscus penduliflorus, Mallotus 
philippensis, Peltophorum ferrugenium, and Ziziphus 
mauritiana were observed during the survey. No 
natural lac insect population observed.

Fig. 1: Yellow coloured flowers of palas from Koinardih village, 
Jonha block, Ranchi (Jharkhand)

Documentation of lac host biodiversity
Flower morphology of F. grahamiana and variation in 
pod shape of galwang (Albizia lucida) was documented 
keeping its possible role in lac production in future. 

Characterization of lac host biodiversity
Pod characterization in Flemingia species
F. macrophylla pods are green in colour when 
immature and turn brown towards maturity (Fig. 2a). 
Pods are inflated and 17mm x 7mm in size. Top portion 
of pods of F. semialata are red in colour while base 

remains green (Fig. 2b). Pods are narrow, elongated, 
inflated and 13 mm x 6 mm in size. Pods turn brown 
towards maturity. In F. strobilifera var. bracteata pods 
are green in colour having red coloured mosaic 
pattern on whole surface of the pods when immature 
(Fig. 2c). Pods are inflated, turn grey coloured towards 
maturity and 12 mm x 10 mm in size. In F. chapper 
pods are green in colour when immature and turn 
black towards maturity (Fig. 2d). Pods are inflated 
and 10 mm x 7 mm in size. In F. stricta pods are green 
in colour having red stripe towards base while tip 
remains green in colour (Fig. 2e). The pattern remains 
same towards maturity. Pods are inflated and 10 mm 
x 5 mm in size.

Fig. 2: Pod characterization in Flemingia species  
(a) F. macrophylla (b) F. semialata (c) F. strobilifera  

(d) F. chapper (e) F. stricta

Studies on colour pigments of the palas flower 
colour variants 
Flavonoids and anthocyanins were estimated 
in different shades of palas flower colours viz., 
orange-yellow (V1, V2, V3), yellow (V4), white (V5) 
and compared with scarlet (V6) which is naturally 
occurring flower colour. The study revealed that 
the negative value for anthocyanin production was 
obtained in white (V5) and one orange-yellow (V2) 
coloured flowers. In other orange-yellow variants, 
V1 and V3 got positive value. Variant V4 which is 
pure yellow also got value less than 0.5. The variant 
V6 got the highest positive value. For flavonoids, the 
highest value was recorded for scarlet V6. For orange-
yellow (V1, V2, V3) the value ranges from 17-24 mg/L. 
Lowest value for flavonoids was recorded for white 

a b

c d e
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variant V5 and yellow variant V4. This study indicated 
that those variants which obtained negative to 1 
values for anthocyanin production were unable to 
convert flavonoids to anthocyanins regardless of 
flavonoid production. In orange-yellow variants, the 
conversion of flavonoids to anthocyanins was ranged 
from 2 to 9 per cent. Though the scarlet produces 
maximum flavonoid content amongst all the variants, 
conversion percentage recorded was 6 per cent. 
Thus, the study revealed that intensity of the flower 
colour variation in palas could be due to interplay 
of flavonoid content and its extent of conversion to 
anthocyanins. Therefore, the study will help in solving 
the long standing mystery of flower colour variation 
in palas and conserving these elite germplasm  
(Fig. 3).  

V1 V2 V3 V4 V5 Scarlet V6

Butea monosperma �ower colour variants

m
g/

L

Flavonoid (mg/L anthocyanin (mg/L

60.00

50.00

40.00

30.00

20.00

10.00

00.00

-10.00

Fig. 3: Flavonoids and anthocyanins estimation in  
B. monosperma flower colour variants

Molecular Characterization of lac host plants
Protein profiling of different colour palas flowers 
(yellow, golden yellow, chrome yellow, mustard 
yellow and scarlet) have been carried out on SDS-
PAGE gels. The protein profile does not reveal any 
difference between different colour palas flowers.

Barcoding of five Flemingia species (Flemingia 
semialata, Flemingia stricta, Flemingia chappar, 
Flemingia strobilifera var. bracteata and Flemingia 
macrophylla) have been carried out with two primers 
(atpF-H and rbcL).

Evaluation of lac insect stocks
Lac insect stocks collected from NEH region (Assam, 
Meghalaya and Nagaland) were evaluated during 
baisakhi (summer) crop, 2016. Average density of 
settlement was more (66 per sq cm) with 17 per 
cent mortality on Nagaland stock. Male sex ratio was 
more than optimum and ranged from 58-73 per cent 
on all the three stocks. Average fecundity was more 
(249 nos) in Assam stocks and no difference in cell 

weight and resin weight from all three stocks (Fig. 4).  
Evaluation of lac insect stocks collected from NEH 
region was continued during katki (rainy) crop, 2016. 
Average density of settlement was more (132.6 per sq 
cm) with 10.56 per cent initial mortality in Meghalaya 
stocks. Male sex ratio was ranged between 35-49 
per cent on all the stocks. Average fecundity (323 
nos.), cell weight (24.26 mg) and resin weight (20.30 
mg) was significantly more in Meghalaya than other 
stocks (Fig. 5).

Fe
cu

nd
ity

  (
N

os
.)

Assam Meghalaya Nagaland

300

250

200

150

100

50

0

Fig. 4: Average fecundity of lac insects during summer 
(baisakhi) crop, 2016
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Fig. 5:  Cell and resin weight of lac insects during rainy (katki) 
crop, 2016

Evaluation of lac insect on rain tree (A. saman)
Evaluation of lac insect was initiated during katki, 
2016. Average initial settlement density (48.6 per sq 
cm), initial mortality (23.59 per cent), sex ratio (12 per 
cent), fecundity (212 nos.) and cell and resin weight 
(13.3 and 10.3 mg) was recorded on rain tree.

Potentiality trials of K. chinensis and K. lacca on new 
lac host plants
Evaluation of K. chinensis and K. lacca (kusmi and 
rangeeni) was carried out during both crop cycles 
of 2016. Broodlac was inoculated and biological 
attributes viz., pre-harvest and post-harvest 
parameters were recorded on Calliandra calothyrsus, C. 
surinamensis, Dalbergia assamica and M. penduliflorus. 
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Evaluation of K. chinensis and K. lacca (kusmi and 
rangeeni) during summer 2016
Initial settlement density of K. chinensis was the 
highest with lesser mortality in C. calothyrsus (104 per 
sq cm and 6.6 per cent) followed by M. penduliflorus 
and D. assamica.  Sex ratio (male per cent) of K. 
chinensis was more than optimum ranged from 66-
73 per cent in all the hosts. Post harvest parameters 
could not be recorded due to more sex ratio and lac 
insect mortality during summer crop, 2016.

Evaluation of K. lacca (rangeeni) during summer 
(baisakhi) crop, 2016
Settlement density of K. lacca (rangeeni) was more 
(89.67 per sq cm) on C. calothyrsus followed by D.  
assamica and C. surinamensis. Initial mortality and sex 
ratio (male per cent) ranged between 14-19 and 46-64 
per cent, respectively in all the host plants. Average 
fecundity (297 nos), cell and resin weight (12.33 and 
9.77 mg) was more on C. calothyrsus followed by D.  
assamica and C. surinamensis (Fig. 6). Yield attributes, 
viz., Broodlac, rejected lac, scraped lac and broodlac 
ratio were obtained on C. calothyrsus (2.05kg, 182 
gram 139gram and 3.61 per plant). However, only 
rejected and scraped lac were obtained from D. 
assamica and C. surinamensis.

Evaluation of K. lacca (kusmi) during summer 
(jethwi) crop, 2016
Initial settlement density of K. lacca (kusmi) was 
higher (87.47 per sq cm) with 49 per cent mortality 
on D. assamica than the other hosts. Sex ratio ranged 
between 35-47 per cent (Fig. 7). No difference was 
observed for average fecundity, cell and resin weight 
on C. calothyrsus and D. assamica. Yield attributes 
viz., broodlac, broodlac per meter lac encrustation, 
rejected lac and broodlac ratio obtained were 894g, 
73g, 131g, and 2.25 per plant on C. calothyrsus and 
266g, 31g, 63g and 1.42 per plant on D.  assamica, 
respectively. 

Cell weight (mg)
Resin weight (mg)
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Calliandra 

calothyrysus
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Fig. 6: Cell and resin weight  of   K. lacca  (rangeeni) during 
summer (baisakhi) crop, 2016
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Fig. 7:  Pre harvest parameters of K. lacca  (kusmi) during jethwi 
crop, 2016

Evaluation of K. chinensis during rainy season (2016)
Settlement density of K. chinensis was more with lesser 
mortality on M. penduliflorus (89.33 per sq cm and 9.3 
per cent) followed by C. calothyrsus and D. assamica. 
Sex ratio and post harvest parameters could not 
be recorded due to lac insect heat mortality at one 
month after inoculation during rainy crop 2016.

Evaluation of K. lacca (rangeeni) during rainy (katki) 
crop, (2016)
Settlement density and initial mortality of K. lacca 
(rangeeni) were more on C. calothyrsus (72.27 per 
sq cm and 43 per cent) followed by D. assamica and 
C. surinamensis. Optimum sex ratio was recorded 
ranged 30-36 per cent. Cell and resin weight (16 and 
11) was more in C. calothyrsus than D. assamica (Fig. 
8). Fecundity was less in both the host. Rejected lac 
was more than broodlac and broodlac ratio (1.6 per 
plant) on C. calothyrsus due to parasitization during 
sexual maturity period. However, only rejected lac 
(50 and 67 g/ plant), scraped lac (5 and 10 g/plant) 
were obtained from C. surinamensis and D. assamica, 
respectively.
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C. calothyrysis D. assamica

Cell weight (mg)
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Fig. 8: Cell and resin weight of K. lacca (rangeeni) during (katki) 
crop, 2016

Comparison between K. lacca (rangeeni and kusmi) 
during summer 2016
C. calothyrsus is proving to be good hosts for K. lacca 
during the summer crop, 2016. Comparison was 
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made between K. lacca (rangeeni and kusmi) which 
revealed that, K. lacca rangeeni performed well with 
all biological parameter compared to K. lacca (kusmi). 
Higher density of settlement (89.6 and 75.5 per sq 
cm) with lesser initial mortality (19.11 and 36.8 per 
cent), more fecundity (297 and 89), cell weight (12.3 
and 9.4 mg) & resin weight (9.8 and 7.7 mg), broodlac 
weight (2.05 and 0.8 kg per plant) and broodlac ratio 
(3.6 and 2.3) on K. lacca (rangeeni) and K. lacca (kusmi) 
were recorded, respectively. 

National Lac insect Germplasm Center
Conservation of Lac insects/Host plants Biodiversity
Ninety collections of 29 genera and 55 species are 
being conserved in the Lac Host Field Gene Bank.

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

A total of 1825 cultures of 73 lac insect lines are being 
conserved on potted plants of F. macrophylla. 

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

Prenyl transeferases play a key role in the biosynthesis 
of terpenic acids. The prenyl transeferase cDNA 
of around 1 Kb (Fig. 9) was cloned by using gene 
specific primers available from transcriptome data. 
The cloned gene was sequenced and blast analysis 
was done to identify the cloned gene. It was found to 
match with DPDS (decaprenyl diphosphate synthase) 
of other insects. Phylogenetic tree revealed that the 
cloned gene was closely related to Acyrthosiphon 
pisum, Aphis gossypii and Rhopalosiphum padi 
DPDS gene. The expression of DPDS in different 
developmental stages of lac insects was studied by 
performing quantitative PCR. Higher expression of 
the cloned DPDS was observed in settled larvae stage 
as compared to crawlers and female lac insects.

1 Kb

Fig. 9: Cloning of partial DPDS gene from Kerria lacca

One SSH library using crawler cDNA as driver and 
female lac insect cDNA as tester was constructed. 
The sequencing of the library revealed the presence 
of genes belonging to different categories include 
lipid metabolism, amino acid metabolism, hormone 
biosynthesis, maturation, respiration, protein 
synthesis, cell growth and differentiation, carbon 
metabolism, intracellular trafficking and few 
hypothetical genes for which functions are not 
known.

1.3	 Development and evaluation of lac 
production technologies

Pruning response in swadi palas at farmers’ field 
over years
To establish the pruning schedule of swadi palas ten 
trees each in December, January, February and March 
were pruned for two consecutive years and data on 
length and diameter of new shoots were recorded 
before kusmi lac insect inoculation in July. The length 
of new shoot was significantly better in January 
pruning and it was at par to February pruning (Fig. 10). 
Although, variation in thickness of new shoot was non 
significant but new shoot appeared in March pruning 
was very thin. The winter kusmi broodlac output ratio 
was significantly higher in  January pruning and it was 
at par to February pruning. Broodlac yield was badly 
affected in December and March pruning. Therefore, 
it is not advisable to prun swadi palas in December 
and March. 

O/I ratio-2016Diameter of new shoot (mm)Length of new shoot (cm)
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Fig.10: Shoot growth and lac yield in swadi palas over year

Pigeon pea germplasm for summer rangeeni crop, 
2016
Lac yield in different pigeon pea germplasms were 
represented in descending order by bars, and the 
cumulative total represented by the line through a 
pareto chart. The left vertical axis is the frequency of 
occurrence, but it can alternatively represent another 
important unit of measure. It was prepared with lac 
and grain attributing traits. Germplasm RCMP 4, ICPR 
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2671, RCMP 8, KA 9-1, KA 9-2, RCMP 11, Assam local 
2, MAL 31 and RCMP 2 had more than 60 per cent 
contribution towards broodlac (Fig. 11). 

Development of SSR marker for identification of 
high rangeeni lac yielding germplasm of pigeon pea
Genomic DNA isolation from pigeon pea has been 
standardized using CTAB method (Fig.12). The 
standardized protocol was employed to isolate 

26
. R

CM
P4

10
. I

CP
R 

26
71

27
. R

CM
P 

8

8.
 K

A 
9-

1

15
. K

A 
9-

2

28
. R

CM
P 

11

30
. A

sh
am

 lo
c.

..

11
. M

AL
 3

1

6.
 R

CM
P 

2

2.
 B

ah
ar

 (N
C)

3.
 A

ss
am

 lo
ca

l 1

14
. N

D
A 

1

16
. I

PA
 2

03

5.
 R

CM
P 

5

12
. I

PA
 9

-1

13
. K

BA
 4

0-
1

25
. R

CM
P 

3

9.
 M

AL
 1

3

19
. D

A 
10

-3

23
. I

CP
 7

0-
35

7.
 IP

A 
8-

2

1.
 B

irs
a 

Ar
ha

r..
.

4.
 A

cc
. N

o.
....

17
. M

A 
6

18
. I

PA
 1

0-
2

22
. I

CP
L 

87
11

9

21
. I

CP
 1

30
92

20
. I

CP
 8

86
3

Pigeon pea germplasm

Broodlac

Br
oo

dl
ac

 (g
)

Cu
m

ul
at

iv
e 

pe
rc

en
ta

ge

500

400

300

100

200

0

100%

80%

60%

20%

40%

0%

Fig. 11: Pareto chart plots of broodlac production on pigeon pea

genomic DNA from 27 varieties of pigeon pea (Birsa 
Arhar 1, Birsa Arhar 2, Bahar, Assam Local 1, Assam 
Local 2, Assam Local 3, Acc No.- 591139, RCMP 2, 
RCMP 3, RCMP 4, RCMP 5, S-RCMP 5, RCMP 8, RCMP 
11, IPA 8-2, S-IPA 8-2, IPA 9-1, KA 9-2, MA 6, MA 13, MA 
31, KBA 40-1, NDA 1, ICPR 2671, ICPL 87119, ICP 13092 
and P-291). The PCR conditions for SSR markers have 
been standardized with these genomic DNA and SSR 
PCRs are in progress.

Fig. 12: Agarose gel electrophoresis of genomic DNA of different pigeon pea varieties

2. 	 Crop Production System Management

2.1	 Lac Integrated Farming System (LIFS) 
Evaluation of LIFS model semialata+pea+mustard+ 
brinjal per hectare basis was done. Cost of 
establishment of semialata plantation was Rs. 12,250, 
while there was no lac cultivation during the first 
year. From the model, it was observed that the overall 
BC Ratio was 1.19 (as estimated for 1 ha). Based on 
different crop combinations, brinjal cultivation with 
semialata had BC ratio of 1.79, which proved the most 
remunerative during the season. 

Two farmers from Gosaitoli adopted lac integrated 
farming system with crops like pea, cowpea, potato, 
lady’s finger, turnip etc.

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

Germination of kusum seeds as affected by different 
time of sowing and genotypes 
Germination per cent till December revealed that 
sowing in June-July i.e. during ripening is the best time 
for majority of genotypes. Values ranged between 
20-40 per cent in June sowing. Some genotypes did 
not germinate in July sowing due to delayed sowing 
(7 days). However, in another study, the composite 
collection which was sown within 2 days of collection, 
germinated 60 per cent. The genotype giving the 
highest germination per cent was found to be located 
in open space receiving abundant sunshine and it 
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was not pruned since last 4 years. May pruning also 
performed satisfactory for the same genotype. It 
indicated that unpruned and well exposed trees are 
good for giving seeds of satisfactory germination 
per cent even when seeds are collected one month 
before maturity (Fig. 13 to 15).

0 0

50

10
0 0 0 0 0

60

50

40

30

20

10

0

Fig. 13: Germination per cent as affected by different 
genotypes in May sowing
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Fig. 14: Germination per cent as affected by different 
genotypes in June sowing
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Fig. 15: Germination per cent as affected by different 
genotypes in July sowing

Study also depicted that number of fallen fruits 
decreased significantly after June. Fallen seeds 
collected from unpruned trees with exposure to 
sunshine (boundary located tree) also showed equal 
response in germination in June sowing. May sowing 
of seeds collected from fallen fruits came up with 
very negligible performance of germination. Lesser 
fruit weight could be the reason behind it (Fig. 16). 
Thus well exposed and unpruned trees are superior in 
producing quality seeds and at the same time it gives 
flexibility in collection time (from May end to July) 
and type of collection (fallen fruit or tree plucking)
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Fig. 16: Fresh wt (g) of normal tree plucking (N) and fallen 
fruits (F) of kusum genotypes

Effect of composition of soil media on germination 
per cent and seedling mortality
Two types of soil mixture were prepared i.e. with i) 
33% FYM and ii) 33% FYM + 25 g lime/ polybag. No 
significant difference in germination per cent was 
obtained. But seedling mortality was significantly 
lower in lime application (50% lower) compared to 
only FYM application (Fig. 17 &18).
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Fig.  17: Germination per cent in different soil media
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Fig.  18: Seedling mortality per cent in different soil media

Effect of seed germination and seedling growth 
affected by genotypes and PGPR inoculation
Total eight genotypes of kusum seeds were 
inoculated with azotobacter, phosphobacterin and 

VAM. By mid July; highest germination per cent (37%) 
was observed under Nursery Tree No 1 and lowest 
(18.8%) was observed on Miscellaneous/ mixed 
collection. Least germination per cent obtained from 
mixed collection. Since, it is an admixture of several 
genotypes and collected from fallen fruits, quality 
was not uniform. 

Inoculation of Azotobacter (A) and VAM (V) 
individually raised the germination per cent to 34.7 
from 21.6 and 36.9 from 19.4 per cent, respectively. 
However, Phosphobacterin inoculation proved to 
reduce germination to 19.4 per cent against its 
control 36.9 per cent (Table 1).

Table 1. Factors affecting seed germination and seedling growth as affected by 
genotypes and PGPR inoculation 

Genotypes with 
different factors

Germination 
Per cent Height (cm) No. of leaves Leaf length 

(cm)

Tree no. 324  35.0 5.8 3.0 5.5

Boundary Tree 27.5 4.9 2.8 4.2

Tree no. 311 21.3 5.0 2.7 4.5

Nursery Tree No. 1 37.5 7.2 3.6 6.2

Nursery Tree No.  2 23.8 4.8 2.0 3.8

Nursery Tree No.  3 30.0 6.5 3.6 5.8

Miscellaneous 18.8 3.5 2.3 3.7

Rahe Collection 31.3 5.8 2.8 4.8

CD 11.2 0.8* 0.5* 0.8*

A0 21.6 4.3 2.2 3.7

A1 34.7 6.5 3.5 5.9

CD 5.6* 0.4* 0.2* 0.4*

P0 36.9 6.4 3.4 5.6

P1 19.4 4.4 2.3 4.0

CD 5.6* 0.4* 0.2* 0.4*

V0 19.4 3.5 1.6 3.1

V1 36.9 7.4 4.1 6.5

CD 5.6* 0.4* 0.2* 0.4*

*Significant at 5% level
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Table 2. Kusum seed germination and plant height as affected by PGPR interaction 

Phosphobacterin x VAM Phosphobacterin x Azotobacter

Seed germination (%) Plant height (cm) Seed germination (%) Plant height (cm)

V0 V1 V0 V1 P0 P1 P0 P1

P0 28.13 37.50 P0 1.68 2.24 A0 21.88 17.50 A0 1.39 1.28

P1 6.88 30.00 P1 0.45 2.26 A1 43.75 19.38 A1 2.53 1.43

CD 7.27* CD 0.55* CD 7.27* CD 0.55*
*Significant at 5% level

Study also suggested that phosphobacterin 
inoculation without VAM can drastically reduce 
germination. Two factor interaction results 
revealed that VAM inoculation in the absence of 
phosphobacterin and azotobacter inoculation 

in the absence of phosphobacterin gave highest 
germination. Values were 37.5 and 43.7%, respectively 
(Table 2). Seedling growth was affected in the same 
fashion.

Effect of kusum genotype, seed size and heat 
treatment on germination per cent
Kusum genotypes varied significantly in producing 
quality seeds for germination. Maximum germination 
(45%) was found on boundary located tree followed 
by nursery located trees, miscellaneous collection 
and Rahe collection (30-40%). Tree No. 311 and 324 
showed the least performance (0-25%). Preliminary 
observation gives an idea that sunshine exposure 
could be the factor behind it. Boundary located tree 
received an exposure of 62.5% to sunshine compared 
to Tree No. 311 and 324 which received 10 and 20% 
exposure. Branch length of least exposed trees i.e. 

Tree No 311 and 324 were 2.1 and 2.55 m, respectively. 
The best performer tree produced maximum seed 
weight (13.47 g/ 10 seed). Seedling growth was also 
found to be highest in seeds of such tree (Table 3). 
Lowest values were associated with Rahe collection, 
seed weight of which was very low. Therefore, seed 
weight could be another important factor governing 
germination. Preliminary observation suggested that 
trees having lesser germination per cent (tree No. 
324) are associated with marginal difference in seed 
dry/ fresh weight ratio in fallen and normal seeds (Fig. 
19) and vice versa (boundary and tree No. 311).

Table 3.	 Germination per cent and seedling growth of kusum as affected by genotypes, 
seed size and heat treatment

Genotypes Germination 
per cent Height Number of 

leaves Leaflet length

Tree no. 324 0.0 0.0 0.0 0.0
Boundary located 45.0 4.9 2.7 3.6
Tree no. 311 25.0 1.5 0.3 0.8
Nursery Tree No.1 35.0 2.9 1.3 2.5
Nursery Tree No. 2 40.0 3.3 1.3 1.9
Nursery Tree No. 3 30.0 1.1 0.8 1.2
Miscellaneous 35.0 1.3 1.1 1.1
Rahe 30.0 1.5 0.9 0.6
CD 21.9* 1.7* 1.1* 1.3*
Small seed 13.8 0.8 0.6 0.5
Big seed 46.3 3.3 1.5 2.4
CD 11.0* 0.8* 0.6* 0.6*
No heat 30.0 1.4 0.9 1.0
Heat 30.0 2.8 1.3 1.9
CD 11.0 0.8* 0.6 0.6*

*Significant at 5% level
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Fig.  19: Seed dry/ fresh wt ratio (%) of normal and fallen seeds 
of kusum genotypes 

Seed size is yet another factor which dictates seed 
germination. Big sized seeds germinated 46% 
compared to 14% small sized seeds. Growth of 
seedlings was found to be significantly higher in 
bigger seeds. Heat treatment did not prove to play 
important role but seedling growth was satisfactory 
compared to untreated ones.

Effect of heat treatment and its duration on seed 
germination and seedling growth
Dry and wet seeds of Kusum were subjected to 
different temperature (30, 40 and 50 oC for different 
durations (3, 6 and 9 hrs).  Forty degree temperature 
proved to be the best temperature giving 42.5% 
germination as against 30.8 and 8.3% in 30 and  
50 oC. Seedling growth was also most satisfactory 
under 40 oC (Table 4).

No significant variation in germination per cent was 
observed due to duration in temperature. However, 
seedling growth was remarkably better in the 
treatment of 3 hour duration. Both germination and 

growth of seedling did not vary remarkably due to 
seed conditions i.e. dry or wet condition. 

Table 4.	 Heat treatment, duration and seed 
condition affecting seed germination and 
seedling growth

Different 
conditions

Germination 
per cent Height No. of 

leaves
Leaflet 
length

Temperature

30 oC 30.8 5.6 3.1 5.4

40 oC 42.5 6.7 3.6 5.5

50 oC 8.3 1.7 1.1 1.6

* * * *

CD 8.7 0.5 0.6 0.5

Duration

3 hour 30.8 5.9 3.6 5.6

6 hour 27.5 4.0 2.0 3.5

9 hour 23.3 4.1 2.3 3.4

NS * * *

CD 8.7 0.5 0.6 0.5

Seed condition

Dry seed 43.3 7.1 4.0 6.4

Wet seed 38.3 6.9 3.8 6.1

NS NS NS NS

CD 7.1 0.4 0.5 0.4

*Significant at 5% level

Effect of fertilizer application at recommended dose 
and field inoculation of azotobacter, phosphobacterin 
and VAM on growth of kusum seedlings

Application of fertilizer in recommended dose and 
phosphobacterin inoculation could influence plant 
growth significantly. Rate of increase in plant height 
due to fertilizer application was found to be two times 
higher as compared to no application. On the other 
hand, field application of phosphobacterin could 
check rate of reduction in chlorophyll content index 
significantly as compared to no inoculation (Table 5). 
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Table 5. 	 Growth parameters as affected by fertilizer 
application and PGPR inoculation

Factors

Per cent change in values (during July to 
December, 2016)

Plant 
Height 

(cm)

Basal 
diameter 

(mm)

No. 
leaflet 

Chlorophyll 
content 

index 

F0 68.4 49.1 24.3 -58.3

F1 138.3 27.8 44.2 -55.9

A0 115.8 42.8 43.0 -65.6

A1 90.9 34.1 25.5 -48.6

P0 107.8 29.8 16.0 -75.8

P1 98.9 47.2 52.5 -38.4

V0 99.9 51.8 52.5 -61.8

V1 106.8 25.1 16.0 -52.4

CD= 32.6 16.4 42.2 13.8

*Significant at 5% level

Transfer of Technology Activity
Technology demonstration on increasing kusmi lac 
production by fertilizer application is being continued 
at four villages at farmers’ field in the current season. 
Results of previous year are given below (Table 6).

Table 6.	 Result of the demonstration trials of 
recommended fertilizer application 
undergone at farmers’ field 

Sl. 
No. Location/ host

Yield 
ratio of 

fertilized 
trees

Yield 
ratio of 

unfertilized 
trees

Remarks

1. Singari village, 
Ranchi on ber

17.8 7.3 Additional 
some rejected 
lac from 
fertilized trees

2. Lupungdih 
village, Khunti 
on semialata

11.2 7.2 Some rejected 
lac in both

3. Tangerkella 
village, Rania 
on semialata

770 g/
plant 

610 g/
plant

28 per cent 
higher sticklac 
production

4. Mangubandh, 
Ranchi on ber 
big sized

10.9 3.8 –

5. Mangubandh, 
Ranchi on ber 
small sized

11.1 7.4 –

Vegetative Propagation of kusum (Schleichera 
oleosa (Lour.) Oken)
25 cleft grafting and 25 side grafting in kusum were 
also carried out during April as well as June. Overall 
success in cleft grafting and side grafting was 28 
and 32 per cent, respectively. Maintenance of the air 
layering raised seedlings and grafted seedlings were 
done.

2.3.	 Carbon sequestration under different lac host 
based land use systems

Estimation of above ground biomass in semialata 
plantation was done and extrapolated per hectare, 
with average of 3166.66 kg/ha, which corresponds to 
1583.33 kg carbon per hectare. Destructive sampling 
was carried out for three bushes up to one meter 
depth and average root shoot ratio of 1.40 by weight 
was noted; resultant from deep tap root system 
with multiple laterals. This corresponds to average 
root biomass of 5559 kg/ha, equivalent to 2229.6 
kg carbon per hectare. Estimation of carbon stocks 
under LIFS is under progress. LIFS plot taken for the 
study constitutes of 9 lines of semialata, 3 lines of 
guava (26 trees), 20 ber trees in 5 lines mixed with 25 
plants of aonla  and 2 lines of lemon in 50m × 50m 
plot. Biometric data for the above ground biomass for 
the different components was taken for the year for 
estimation of carbon stock. Under semialata, above 
ground biomass was 91.8 kg, corresponding to root 
biomass of 128.52 kg; this accounts for total of 110.16 
kg carbon from stem and root biomass of semialata. 
Under ber, above ground biomass estimated from 
allometric equation was 17551 kg for the given trees, 
corresponding to 8775.8 kg carbon. Root biomass 
estimated was 4182.5 kg, equivalent to 2091 kg 
carbon.

2.4.	  Tritrophic interaction in lac ecosystem

Tritrophic interaction in lac ecosystem: A 
semiochemical approach 
Comparative analysis of semiochemicals from lac 
insect ecosystem using GC-MS
The study was conducted with an aim of detecting 
specific semiochemicals in lac insect ecosystem 
which might be of use in pest management in lac 
production system. Volatiles collected by extraction 
with hexane from nine different samples such as 
leaves of inoculated and un-inoculated host plant 
(Flemingia semialata), lac insect (crawler, male, female 
during sexual maturity and adult female), whole 
lac insect body (lac insect with resin and wax), lac 
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resin and wax, were detected using GC-MS. Volatiles 
obtained, depending on the relative content, were 
classified arbitrarily in to major (>0.5%) and minor 
compounds (<0.5%). The details of comparative 
profiling of volatiles are given below:

a. 	 Volatiles from leaves of host plant 
Volatiles from host plant F. semialata were collected 
both under lac inoculated (T1) and lac un-inoculated 
(T2) condition. Comparative analysis detected 52 
volatiles out of which 22 were designated as major 
compounds. Among the major compounds, only 
Tetradecane and Pentadecane were commonly 
present under both treatments. Out of the 20 other 
major compounds, six were specific to un-inoculated 
leaves while 14 were specific to inoculated leaves. 
Decane, dodecane, hexadecane and nonadecane were 
detected only in T1 and constituted 90.6% of the total 
volatiles (Fig. 20). Among the 30 minor compounds 
detected, Disulfide dioctyl, 2,3-Heptanedione and 
Pentane, 2,2,4-trimethyl were specific to T2 while 
27 compounds were detected as specific to T1. This 
indicates that inoculation of lac initialize the trigger 
for release of plethora of volatiles from the host plant, 
the role of which is to be studied in detail.

Un Inoculated leaf (%)
Inoculated leaf (%)

1-H
xa

nol 4
-m

eth
yl-, 

(S)

Deca
ne

undeca
ne 5-m

eth
yle

undeca
ne, 3

meth
yl

Deca
ne 6-eth

yle-2meth
yl

Dodeca
ne

Deca
ne 5,6-d

ipro
pyl

Te
tra

deca
ne 5-m

eth
yl

3,5 D
im

eth
yldodeca

ne
Te

tra
deca

ne
Pentadeca

ne

Pentadeca
ne, 7

-m
eth

yl

Te
tra

deca
ne 5-m

eth
yl

Pentadeca
ne 3-m

eth
yl

Hexa
deca

ne

Heptadeca
ne 7-m

eth
yl

2-Pro
pyldeca

ne 1-o
l

Nonadeca
ne

Phth
alic

 acid
 decy

l is
obutyl e

ste
r

Heptadece
ne-(8

)-c
arb

onic 
acid

-(1
)

1,7-O
cta

diene 2,3,3-tr
im

eth
yl

1,-B
enze

nedica
rb

oxylic
 acid

Re
la

tiv
e 

ab
un

da
nc

e 
(%

)

30.00

25.00

20.00

15.00

10.00

5.00

0.00

Fig. 20: Relative abundance of major volatile compounds in 
leaves of lac inoculated and lac un-inoculated F. semialata

b.	 Volatiles from different life stage of lac insect
The comparative profiling of volatiles from male 
(T3) and female lac insect (T4) were carried out to 
detect the influence of sex on the nature of volatile 
released. A total of 67 volatiles were detected out 
of which 36 were designated as major compound. 
Five major compounds viz., Heptane 3,4-Dimethyl, 
Pentadecane, Tetradecanoic acid, 9-Octadecenoic 
acid, 1-Heptacosanol were specific to female 
while four major compounds viz., butyl undecyl 
ester of Phthalic acid and Cyclooctasiloxane 
derivatives of hexadecamethyl, octadecamethyl and 
tetracosamethyl were specific to male. Seven major 
compounds viz., Decane, Dodecane, Tetradecane, 

Heptadecane, Eicosane, Tetracontane and Octacosyl 
acetate constituted 77% and 78% respectively in male 
and female lac insect. Out of 31 minor compounds 
detected, 12 were specific to male, 4 compounds were 
specific to female and 15 compounds were common 
to both male and female lac insect (Fig. 21).
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Fig. 21: Relative abundance of minor volatile compounds 
specific to either male or female lac insect

The comparative profiling of volatiles from crawler 
(T5) and adult female lac insect (T6) were carried out 
to check the temporal difference in volatile profile in 
lac insect. A total of 78 volatiles were detected out of 
which 24 were designated as major compound. There 
was no major compound specific either to crawler 
or to adult female lac insect. Five major compounds 
viz., Decane, Dodecane, Tetradecane, Heptadecane 
and Eicosane, constituted 79% and 83% in crawler 
and adult female lac insect, respectively. Out of the 
54 minor compounds detected, 21 compounds were 
specific to crawler, 15 compounds were specific to 
adult female lac insect (Fig. 22) and 18 compounds 
were common to both the samples.
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Fig. 22: Relative abundance of minor volatile compounds specific 
to adult female lac insect in comparison to crawler

c.	 Volatiles from lac insect and associated products
The comparative profiling of volatiles from lac 
insect and its associated products viz., lac resin and 
wax were carried out to detect the specific volatiles 
from each component separately. Three samples 
viz., whole lac insect body (lac insect with resin 
and wax, T7), lac resin (T8) and lac wax (T9) were 
analysed for this purpose. A total of 59 volatiles were 
detected out of which 28 were designated as major 
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compound. Four compounds viz., Tetratetracotane, 
9-Octadecenamide, Octadecanal and 1-Heptacosanol 
was absent in lac wax in comparison to that of lac 
resin. Six major compounds viz., Decane, Dodecane, 
Tetradecane, Heptadecane, Eicosane and Octacosyl 
acetate constituted 78%, 79% and 85% in whole lac 
insect body, lac resin and lac wax, respectively (Fig. 
23). 

As a whole, volatiles like Decane, Dodecane, 
Hexadecane and Nonadecane which were present 
specifically in leaves of lac inoculated plants were 
also detected in adult female lac insect. It can be 
inferred that these compounds might be specifically 
induced by lac insect in host plants for its chemical 
communication with its associated fauna.
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Fig. 23: Relative abundance of six major volatile compounds 
in lac insect and associated products

Effort was made to fabricate Y tube and four arms 
of Olfactometer using acrylic sheet for behavioural 
studies of predator/prasitoids populations with the 
extracted volatiles from lac insect and associated 
products. Studies were tried with predator/prasitoids 
populations but did not perform well.

Abundance of lac associated fauna using aerial 
insect trap
Aerial insect trap was used to study the abundance 
of aerial insects of lac associated fauna in IRF. Results 
indicated that, abundance of lac associated fauna viz., 
T. tachardiae (7 Nos.), Eublemma amabillis (3 Nos.) and 
Bracon greeni (1 No)  from  kusmi lac on ber field and 
A. purpureus (1 No), T. tachardiae (8 Nos.), E. amabillis 
(5 Nos.), P. pulverea (3 Nos.), B. greeni (2 Nos.) and 
Pritomerus sulci (1 No) from kusmi lac on semialata 
field were recorded in very less numbers during 
whole crop period. Study suggested that aerial insect 
trap is not suitable for recording lac associated fauna 
in the lac crops (Fig. 24).

Fig. 24: Aerial insect trap in the field of winter kusmi lac on 
semialata

2.5 	 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, ICAR-IINRG 
during baisakhi (2016) and katki (2016) crops under 
two different conditions viz., Fipronil + Chlorothalonil 
and Chlorothalonil only. The information generated 
reveals that, only three parasitoids (A. purpureus, 
T. tachardiae and P. clavicornis) were abundant in 
baisakhi 2016 whereas in katki, 2016 Eublemma 
amabilis was also abundant in addition to three 
parasitoids. Lac associated fauna was recorded upto 21 
week after inoculation (WAI). But, complete mortality 
of lac insect was observed after 21 WAI on ber during 
baisakhi (2016), whereas in katki, 2016 lac associated 
fauna was recorded upto crop maturity period. 
Population of lac associated fauna was recorded 
more on sprayed with Chlorothalonil only (17.33 
and 77.67 nos per meter lac encrustation) compared 
to Fipronil + Chlorothalonil (6.67 and 17.99 nos per 
meter lac encrustation) during baisakhi and katki, 
2016, respectively. Among lac associated fauna, A. 
purpureus was recorded more numbers sprayed with 
Chlorothalonil only (15.67 and 55.33 nos per meter lac 
encrustation) compared to Fipronil + Chlorothalonil 
(4.00 and 8.66 nos per meter lac encrustation) during 
baisakhi and katki, 2016, respectively. Abundance 
of lac associated fauna was more in ber (95.66 nos 
per meter lac encrustation) as compared to palas 
(54.67 nos per meter lac encrustation) in which A. 
purpureus was more on ber (63.99 nos per meter lac 
encrustation) whereas T. tachardiae (23.33 nos per 
meter lac encrustation) and E. amabilis (17.33 nos per 
meter lac encrustation) were more on palas during 
katki, 2016.
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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 samples which were collected 19 WAI during 
sexual maturity period on ber 4 and 16 in Fipronil + 
Chlorothalonil and Chlorothalonil only respectively 
when caged during baisakhi 2016 (Figs. 25 & 26), 
whereas, in katki 2016, the maximum emergence of 
T. tachardiae (2 and 6) and A. purpureus (3 and 12) 
was recorded during 12 WAI (crop maturity period) 
when raised on ber in Fipronil + Chlorothalonil and 
Chlorothalonil only respectively. However in palas, 
E. amabilis (2 and 7) was recorded more in Fipronil + 
Chlorothalonil on 13 WAI and Chlorothalonil only on 
12 WAI, respectively (Fig. 27 to 30).
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Fig. 25: Emergence profile of lac associated fauna on ber 
during baisakhi 2016 (Fipronil+ Chlorothalonil)
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Fig. 26: Emergence profile of lac associated fauna on ber 
during baisakhi 2016 (Chlorothalonil only)
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Fig. 27: Emergence profile of lac associated fauna on ber during 
katki 2016 (Fipronil+ Chlorothalonil)
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Fig. 28: Emergence profile of lac associated fauna on ber 
during katki 2016  (Chlorothalonil only)
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Fig. 29: Emergence profile of lac associated fauna on palas 
during katki 2016  (Fipronil+ Chlorothalonil)
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Fig. 30: Emergence profile of lac associated fauna on palas 
during katki 2016 (Chlorothalonil only)

In addition, emergence profile of lac associated fauna 
was compared between different caging methods 
viz., in-situ caging and lab caging during baisakhi 2016 
and katki, 2016. Higher number of parasitoids was 
recorded in in-situ method of caging compared to lab 
caging. A. purpureus, P. clavicornis and E. amabilis were 
more in number when sprayed with Chlorothalonil 
only whereas T. tachardiae more in sprayed with 
Fipronil + Chlorothalonil in in-situ method of caging 
during baisakhi 2016 (Fig. 31). Fipronil  spray may 
be effective against A. purpureus, P. clavicornis and 
E. amabilis but less effective against T. tachardiae. 
Similar trend was observed during katki, 2016 (Fig. 32 
& 33). Interestingly, E. amabilis (adult) was recorded 
in very less numbers upto 30 days of caging after 
that lac encrustation sample was pricked/scrapped 
in which huge number of immature stages (larva and 
pupa) of E. amabilis were recorded on both the host 
and methods of caging during katki, 2016.
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on ber and palas, respectively. Level of parasitization 
was recorded less in katki 2016 compared to baisakhi 
2016 on ber. The maximum level of parasitization was 
recorded at the time of sexual maturity period on 
ber during baisakhi (2016) whereas in katki (2016), 
maximum level of parasitization during crop maturity 
period on ber and palas.

2.6 	 Development and validation of IPM modules 
for the management of predators and 
parasitoids associated with lac insect, Kerria 
lacca (Kerr)

Effect of AugustaTM for safety of lac insect and effect 
on population of insect- predators and parasitoids
AugustaTM is a new class of insecticide having active 
ingredient natural lactone 0.6% and natural alkaloid 
0.3%. The rangeeni broodlac obtained from Butea 
monosperma and kusmi broodlac obtained from 
Ziziphus mauritiana and Schleichera oleosa was 
dipped in different formulations of this insecticide 
for 5, 10 and 15 minutes. There were five replications 
for rangeeni broodlac and three replications for kusmi 
broodlac with 100 g broodlac in each replicates. 
The randomly selected samples were dipped in the 
plastic bucket filled with various formulations in 
water. After dipping for a specified period, it was air 
dried and each 100 g broodlac was kept in 60 mesh 
net bag, separately. Thereafter, rangeeni broodlac 
was inoculated on B. monosperma and kusmi on S. 
oleosa tree as per treatment. In control, the broodlac 
was dipped in water only. The safety on lac insect 
was quantified from the lac culture sample, collected 
after 30 days of inoculation from B. monosperma.  The 
survival per cent of lac insect in different treatments 
was at par with control, indicating safety of AugustaTM 

on lac insect. The survival per cent varied 67.5 to 
67.8%, 66.25 to 76.47% and 72.29 to 75.25% against 
66.7, 73.5 & 79.6% in control for 5, 10 and 15 minutes, 
respectively. 

Effect on population of insect predators by dipping 
of rangeeni broodlac
The population of Eublemma amabilis reduced 94.12 to 
94.74, 88.0 to 96.0 and 92.0 to 100 per cent by dipping 
of broodlac for 5, 10 and 15 minutes, respectively. 
Similarly, the population of Pseudohypatopa pulverea 
reduced to the extent of 64.7 to 88.24, 69.31 to 92.31 
and 77.78 to 89.19 per cent for 5, 10 and 15 minutes, 
respectively. The population of insect parasitoids was 
low and hence conclusion for effect on parasitoid 
population couldn’t draw (Table 7).
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Fig. 31: 	Emergence profile of lac associated fauna from 
different methods on ber during baisakhi, 2016
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Fig. 32: 	Emergence profile of lac associated fauna from 
different methods on ber during katki, 2016
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Fig. 33: 	Emergence profile of lac associated fauna from 
different methods on palas during katki, 2016

Assessment of parasitization during rangeeni lac 
crops
Lac insect cells (445 Nos.) were collected during critical 
period 17th to 20th week after inoculation from field 
during summer season rangeeni (baisakhi) crop 2016 
and examined under microscope by pricking the cells 
to assess the level of parasitization. There were 18.4 
and 61.4 per cent parasitization in live and dead lac 
insect cells, respectively on ber. Similarly, in katki, 2016, 
lac insect cells 865 and 866 were pricked on ber and 
palas, respectively. There were per cent parasitization 
in live (0.3, 1.09) and dead (4.4, 46.3) lac insect cells 
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Table  7. 	 Effect of rangeeni broodlac treatment with Augusta on population of insect predators 
of lac insect

Dipping time 
(min)

Formulation  
(mlL-1)

Lepidopteran insect predators

Eublemma amabilis Pseudohypatopa pulverea

Average 
number* % reduction Average 

number* % reduction

5

1.5 0.2 94.12 1.2 64.7

2.0 0.2 94.74 0.4 88.24

0 3.8 0 3.4 0

10

1.5 0.6 88.0 1.6 69.31

2.0 0.2 96.0 0.4 92.31

0 5.0 0.0 5.2 0.0

15

1.5 0.4 92.0 1.2 77.78

2.0 0 100 0.8 89.19

0 5 0 5.4 0.0

*Average number in 100 g broodlac

Effect on population of insect predators by dipping 
of kusmi broodlac derived from summer crop
The population of E. amabilis reduced 90.48 to 
95.24, 100 and 100 per cent by dipping of broodlac 
for 5, 10 and 15 minutes, respectively. Similarly, the 
population of P. pulverea reduced to the extent of 

92.59, 93.33 to 100 and 96.88 to 100 per cent for 5, 
10 and 15 minutes, respectively. The population of 
insect parasitoids A. purpureus was also affected and 
the reduction varied 56.82 to 64.38, 59.7 to 68.66 and 
67.12 to 71.23% (Table 8).

Table 8.	 Effect of kusmi broodlac treatment derived from Schleichera oleosa with Augusta on 
population of insect predators and parasitoids of lac insect.

Dipping 
time (min)

Formulation 
(mlL-1)

Lepidopteran insect predators Insect parasitoids

Eublemma amabilis Pseudohypatopa 
pulverea Aprostocetus purpureus

Average 
number*

% 
reduction

Average 
number*

% 
reduction

Average 
number*

% 
reduction

5

1.5 0.67 90.48 0.67 92.59 12.67 56.82

2.0 0.33 95.24 0.67 92.59 8.67 64.38

0 7.0 0 9.0 0 29.33 0

10

1.5 0.0 100 0.33 93.33 9.0 59.7

2.0 0.0 100 0.0 100 7.0 68.66

0 3.0 0 5.0 0 22.33 0

15

1.5 0.0 100 0.33 96.88 8.0 67.12

2.0 0.0 100 0.33 100 7.0 71.23

0 5.33 0 10.67 0 24.33 0

*Average number in 100 g broodlac
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Effect on population of insect predators by dipping 
of kusmi broodlac derived from winter crop
The population of E. amabilis reduced 90.91 to 100, 
96.15 to 100 and 96.43 to 100 per cent by dipping 
of broodlac for 5, 10 and 15 minutes, respectively. 

Similarly the population of P. pulverea reduced to the 
extent of 54.55 to 81.82, 66.67 to 100 and 75.00 to 100 
per cent for 5, 10 and 15 minutes, respectively. The 
population of insect parasitoids were low and hence 
the analysis was not undertaken (Table 9).

Table 9.  Effect of kusmi broodlac treatment from Ziziphus mauritiana with Augusta on 
population of insect predators of lac insect

Dipping time 
(min)

Formulation 
(mlL-1)

Insect predators

Eublemma amabilis Pseudohypatopa  pulverea

Average 
number* % reduction Average 

number*

%

 reduction

5

0.5 0.33 90.91 1.67 54.55

1.0 0.33 90.91 1.33 63.64

1.5 0.33 90.91 1.0 72.73

2.0 0.0 100 0.67 81.82

0 3.67 0 3.67 0.0

10

0.5 0.33 96.15 0.67 66.67

1.0 0.0 100 0.67 66.67

1.5 0.0 100 0.00 100

2.0 0.0 100 0.0 100

0 8.67 0 2.0 0

15

0.5 0.33 96.43 0.67 75.0

1.0 0.33 96.43 0.67 75.0

1.5 0.0 100 0.0 100

2.0 0.0 100 0.0 100

0 9.33 0 2.67 0.0

*Average number in 100 g broodlac

2.7 	 Evaluation of lac mud as organic manure
Field experiments were repeated in third year to 
confirm the earlier finding for evaluation of lac mud 
as manure with spinach, tomato and brinjal among 
vegetables, and rose and chrysanthemum among 
floriculture.

Effect of lac mud on vegetables
Application of decomposed enriched lac mud (DELM) 
integrated with vermicompost and inorganic fertilizer 
recorded higher plant height, stem girth, number of 
primary branches and number of leaves per plant 
of brinjal and tomato at 25, 50 and 75 days after 
transplanting as compared to recommended practice 
(100% N through inorganic source). Substitution 

of 1/4th of recommended nitrogen through DELM, 
1/4th through vermicompost and ½ through fertilizer 
resulted in significantly higher number of fruits 
per plant, fruit weight and fruit yield of brinjal and 
tomato, and green leaves yield of spinach (Fig. 34a to 
34c). A total increase of 18.9 and 19.4 per cent in fruit 
yield of tomato and brinjal, respectively, and 9.37 per 
cent in leaf yield of spinach was recorded under 25% 
N through DELM + 25% N through vermicompost + 
50% N through inorganic source over recommended 
practice.

Effect of lac mud on soil physico-chemical properties
Mean values of soil characteristics after completion 
of two crop sequences indicated relatively higher 
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content of organic carbon, available nitrogen, 
phosphorus and zinc in lac mud applied plots as 
compared to plots where only recommended source 
of inorganic fertilizers were applied (Table 10).

Effect of lac mud on Floriculture

Application of DELM fortified with 0.2% N + 0.2% 
P2O5 + 0.2% K2O recorded higher plant height, plant 
spread, duration of flowering, number and weight 
of chrysanthemum flowers; and plant height, stalk 
diameter, number and weight of rose flowers (Fig. 35a 
& 35b). DELM fortified with 0.2% N + 0.2% P2O5 + 0.2% 
K2O also initiated early flowering in rose.

Fig. 34a: Total fresh leaf yield of spinach (q/ha)

Fig. 34b: Fruit yield of tomato (q/ha)

Fig. 34c: Fruit yield of brinjal (q/ha)

Table 10. Effect of lac mud based different treatment on soil physico-chemical properties after two crop 
sequences of vegetables

Treatment pH EC  
(dSm-1)

OC 
(%)

Available 
Nitrogen 
(kg ha-1)

Available 
Phosphorus 

(kg ha-1)

Available 
Potash

(kg ha-1)

Zinc 
(mgkg-1)

Water 
Holding 
Capacity 

(%)

Bulk 
density 
(g/cm3)

T1 -	 100% N through 
DELM 

4.82 0.086 0.77 370.5 58.55 287.47 2.164 37.82 1.39

T2 -	 75% N through 
DELM+ 25% N 
through inorganic 
source

4.73 0.074 0.75 366.8 56.25 280.35 2.107 36.15 1.40

T3 -	 50% N through 
DELM+ 50% N 
through inorganic 
source

4.68 0.070 0.72 353.2 54.53 268.78 2.023 32.39 1.42

T4 -	 25% N through 
DELM+ 75% N 
through inorganic 
source

4.65 0.065 0.68 332.4 51.31 253.65 1.911 33.63 1.42
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Treatment pH EC  
(dSm-1)

OC 
(%)

Available 
Nitrogen 
(kg ha-1)

Available 
Phosphorus 

(kg ha-1)

Available 
Potash

(kg ha-1)

Zinc 
(mgkg-1)

Water 
Holding 
Capacity 

(%)

Bulk 
density 
(g/cm3)

T5 -	 25% N through 
DELM+ 25% N 
through vermi-
compost + 50% N 
through inorganic 
source

4.70 0.068 0.74 364.7 56.91 276.79 2.079 36.15 1.40

T6 -	 12.5% N through 
DELM+ 12.5% N 
through vermi-
compost + 75% N 
through inorganic 
source

4.66 0.062 0.70 341.2 53.31 261.66 1.967 34.04 1.42

T7 -	 100% N through 
inorganic source

4.40 0.058 0.60 291.9 49.70 245.34 1.572 30.80 1.45

T8 -	 Control (No 
manure and 
fertilizers)

4.61 0.056 0.60 291.9 48.92 237.77 1.427 31.76 1.43

T1 T2 T3 T4 T5 T6 T7 T8 T9

400

350

300

250

200

150

100

50

0

Number of 
�owers 
(Per Plant)

Weight of 
�owers
(g/plant)

T1 T2 T3 T4 T5 T6 T7 T8 T9

500

400

300

200

100

0

Number of 
�owers 
(Per Plant)

Fig. 35a: Number and weight of chrysanthemum flower Fig. 35b: Number and weight of rose flower

Treatments: T1-DELM (fortified with 0.2% N), T2-DELM 
(fortified with 0.2% P2O5), T3-DELM (fortified with 
0.2% K2O), T4- DELM (fortified with 0.2% N + 0.2% 
P2O5), T5-DELM (fortified with 0.2% N + 0.2% K2O), T6-
DELM (fortified with 0.2% P2O5 + 0.2% K2O), T7- DELM 
(fortified with 0.2% N + 0.2% P2O5 + 0.2% K2O), T8-
Lac mud (without fortification and biofertilizer), T9-
Vermicompost.

2.8 	 Package of practices for rangeeni lac 
cultivation on Flemingia semialata

Baisakhi crop on F. semialata survived up to the 
month of May and after that crop mortality was 
noticed. Katki crop gave satisfactory performance. 

Baisakhi crop raised as inoculated and self inoculated 
after katki crop is in progress. Semialata plants were 
pruned at different durations to study the effect on 
growth.

Performance of baisakhi ari and katki crops
Baisakhi ari and katki crops showed better 
performance under under irrigation + mulching 
compared to irrigation and no-irrigation treatments 
(Table 11). This practice yielded higher weight of lac 
stick (101 g/m and 105 g/bush) in baisakhi ari crop 
and broodlac (97 g/m and 98 g/bush) in katki crop 
on stick length and bush basis as well as higher scrap 
and 10-single cell in both the crops.
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Table 11.	 Weight of lac stick, scrap, 10-single cell and height and number of shoots of baisakhi ari  and katki 
crop on F. semialata at harvest

Treatment
Weight of lac stick/ 

broodlac yield Fresh scrap 
weight 
(g/m) 

10-single 
cell weight 

(g) 

Shoot 
height (cm)

No. of 
shoots/ 

bush (g/m of 
stick)

(gram
/bush)

Baisakhi ari

No Irrigation 57.70 62.68 2.6 75 0.106 111.85 5.8

Irrigation 91.90 97.52 5.648 0.181 134.96 8.7

Irrigation + 
Mulching 

101.03 105.48 6.457 0.217 157.48 10.4

Katki crop

No Irrigation 87.64 88.98 7.7 0.123 124.61 12.06

Irrigation 91.98 93.34 8.3 0.130 141.42 15.38

Irrigation + 
Mulching 

97.34 97.64 9.0 0.137 147.54 16.76

Effect of agronomic management practices on 
shoot height and number of bushes
Relatively more shoot height and higher number of 
shoots in a bush was recorded under irrigation along 

with mulching with dry grasses over different dates of 
pruning at monthly intervals (Fig. 36a to 36f ). It was 
followed by irrigation and least was recorded under 
no-irrigation.  

Fig. 36a: Shoot height of F. semialata pruned in May 2015 Fig. 36b: No. of shoots in F. semialata pruned in May 2015

Fig. 36c: Shoot height of F. semialata pruned in July 2015 Fig. 36d: No. of shoots in F. semialata pruned in July 2015
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2.9  	Exploratory studies

Raising of new plantation of willow clones

Dr. SS Bhat raised new plantation of willow clones, 
procured from Dr. YSP UHF, Solan. Sixteen clones with 
4 seedlings of each have been planted in the IRF, ICAR 
-IINRG. Since the willow is a temperate species, some 
clones did not survive due to harsh summer of the 
year, but some clones are performing well.

Improvement in isolation protocol of aleuritic acid 
study

The current isolation protocol of aleuritic acid results 
only in recovery of ~25% of actual. Also it takes 12-
14 days to complete the process. To improve the 
yield and to reduce the time taken to complete the 

Fig. 36e: Shoot height of F. semialata pruned in November 
2015

Fig. 36f: No. of shoots in F. semialata pruned in November 
2015

isolation process of aleuritic acid, Dr. Anees K has 
initiated an exploratory study.

Parasitoid detection in baisakhi crop 2016
PCR based on Aprostocetus purpureus specific primers 
were used to detect the presence of this parasitoid 
in  baisakhi  lac crop (2015-16) raised on  ber  trees 
on weekly interval. This method was able to detect 
the  A. purpureus  parasitization at 44 DAI (days after 
inoculation) in the lac crop, whereas conventional 
methods such as host dissection and caging detected 
the A. purpureus on 113 DAI and 112 DAI, respectively. 
The molecular method detected the parasitoids 
much earlier compared to host dissection and host 
rearing, which can save time and labour involved in 
this process.
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3.	 Processing, Storage and Quality Management
3.1	 Design and development of Integrated Small 

Scale Lac Processing Unit for conversion of 
sticklac to seedlac

Primary lac processing operations for preparation of 
seedlac from sticklac is mainly done manually and 
requires higher input likes manpower, capital and 
time. Considering above points, an Integrated Small 
Scale Lac Processing Unit (ISSLPU) (Capacity – 100 
kg/day) was designed and developed at ICAR-IINRG, 
Ranchi and fabricated at ICAR–CIAE, Bhopal to reduce 
manpower time and drudgery of the person involved 
in primary lac processing. 

Performance evaluation of developed ISSLPU
During the process of seedlac preparation from 
sticklac by developed unit, it was observed that the 
developed unit was operated easily and efficiently. 

Processing and Product Development

Fig. 38: Small Scale Lac Processing Unit

Fig. 37: Integrated Small Scale Lac Processing Unit

Different mechanisms provided in the unit (sticklac 
handling mechanism, crushing unit, grading unit, 
crushed sticklac handling unit, soaking unit and 
washing unit) were also found working as per 
requirement for different unit operations of seedlac 
preparation. 

Seedlac yield, colour parameters and quality 
parameters of seedlac prepared by developed ISSLPU
Mean yield of seedlac prepared from sticklac by the 
developed ISSLPU (Fig. 37) was determined and found 
to be 70.84 % by weight of sticklac with mean impurity 
content 2.04 %. Mean yield of seedlac obtained by 
ISSLPU was closer to the yield of seedlac prepared 
by Small Scale Lac Processing Unit (SSLPU) (Fig. 38). 
Mean impurity content in the seedlac prepared by 
ISSLPU Unit was found within the standard limit as 
per IS: 6921 – 1973. 

Mean colour parameters (i.e. lightness – L, redness 
– a, and yellowness - b) of seedlac prepared from 
sticklac by ISSLPU was determined using Hunter’s 
Colorimeter (Model: LabScan XE). Mean lightness, 
redness and yellowness values of seedlac prepared 
by ISSLPU was determined as 25.51, 12.06 and 9.39, 
respectively whereas the values for seedlac prepared 
by SSLPU were 19.69, 8.44 and 5.94, respectively. 
Quality parameters of seedlac prepared by ISSLPU 
were also determined following standard methods (IS: 
6921 – 1973). Mean flow, life under heat, colour index, 
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hot alcohol insoluble (impurity), acid value, moisture 
content and wax content values of prepared seedlac 
by ISSLPU were determined as 48.75 mm, 44.92 min, 
13.83, 2.04 %, 74.04, 1.48 % and 4.21 %, respectively 
and the values were within the acceptable limit as per 
IS: 6921 – 1973. 

Economic assessment
For the sake of economic assessment of the developed 
ISSLPU, the estimated unit cost, daily needs, 
machine parameters, quality parameters of seedlac, 
employment generation and monthly income were 
analyzed as detailed below:  

Estimated unit cost for seedlac preparation from 100 
kg sticklac by the developed ISSLPU was analyzed and 
determined to be Rs. 17.5 lakhs including building 
(working shed along with store rooms for raw 
material and finished products etc.), installation of 
machine and working capital for three months. Daily 
needs for seedlac preparation from 100 kg sticklac 
by ISSLPU i.e.  manpower requirement for operation, 
requirement of sticklac, requirement of washing 
agent, water requirement and electricity requirement 
per day were worked out as 1 person, 100 kg, 0.5 kg, 
1000 liter and 12 KWh, respectively on per day basis.  

Under machine parameters, sticklac handling capacity 
of bucket elevator – 1, sticklac crushing capacity, 
crushing efficiency, grading capacity, grading 
efficiency, crushed sticklac handling capacity of 
bucket elevator – 2, soaking capacity, washing barrel 
capacity, washing time requirement and particle size 
of seedlac were determined as 900 kg/h, 675 kg/h, 
75%, 900 kg/h, 75%, 720 kg/h, 60 kg/batch, 35 kg/

batch, 2.0 – 2.5 h/batch and 8-10 mesh, respectively. 
The size of seedlac prepared from sticklac through 
the developed unit was in accordance with the 
specification IS: 6921 – 1973.

Analysis for employment generation and monthly 
income through the developed unit for preparing 
seedlac from 100 kg sticklac per day was also worked 
out.  Employment generation of about 300 man-days/
year can be generated through the developed unit 
under primary lac processing for seedlac prepared 
from sticklac with monthly income Rs. 35,000.00. 

Lac dye (by product of lac) from dye enriched wash 
water of batch washing was also recovered as 
per standard IS: 12921-1990 and analyzed. It was 
observed that maximum dye was only recovered 
from dye enriched wash water of 1st batch washing 
with more than 50 per cent dye content and lighter 
in colour compared to lac dye recovered from wash 
water of subsequent batch washing.

3.2 Establishment of Pilot-plant of dewaxed 
decolourised lac for training, demonstration 
and process refinement  

Process validation and optimization for up-scaling 
the process and development of Pilot plant
Further preparation of dewaxed decolourised lac 
(DDL) was carried out for process-validation and 
optimization helpful in up scaling the process. Eight 
trials were carried out from batch 100 gm and 150 gm 
seedlac varying lac-solvent ratio 1:8 and 1:6 as per 
details given in Table 12 with 20 % and 10 % charcoal 
treatment. 

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

Sl.
No.

Color 
of seed

lac

Charcoal 
(%)

Lac-
solvent 

ratio (w/v)

Yield (%)
of DDL

Color 
of DDL

Wax      
(%)

Impurity 
(%) Acid value Flow 

(mm)
Life 

(min.)

1 6 20 1:8 75 4 0.99 0.05 74.8 60 10

2 6 10 1:6 68 ND ND ND ND Nil Nil

3 5 10 1:6 45 4.2 - 0.88 67.69 52 36

4 5 10 1:6 58 3.4 - 0.96 71.06 72 39

5 5 20 1:6 70 3.8 0.50 0.10 67.72 34 36

6 5 20 1:8 72 3 1.21 0.24 74.83 64 18

7 12 20 1:6 62 4 1.76 3.07 70.82 20 23

8 12 20 1:6 72 To be tested from QEL

ND: Not determined
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Wax removals were carried out in thick jeans cloth 
in place of filter paper of lab process suitable for up-
scaling. Hot filtration of charcoal was also carried 
out in thick cloth in place of filter paper used in 
lab process tried in earlier trials so that process can 
be up-scaled. Filtration time in case of thick cloth 
was lower 1 hr approx. compared to 2-3 hrs taken 
in filtration with filter paper for charcoal removal 
and solution was clear free from charcoal. So, from 
different trials  carried out for preparation of DDL it 
has been observed that increasing solvent in lac-
solvent ratio there was trend of retaining lesser 
amount of resin with impurities during filtration 
when measured in lab and resulted in better yield. 
The moisture content of wet sample before cooking/

heat treatment was found between 55 to 99% by dry 
weight of DDL and in dried samples it varied between 
1.32 to 2.39% by dry wt. of DDL samples. In last three 
trials fresh charcoal was used for decolourisation 
and colour reduction from 12 to 4 was achieved with 
slight better decolourisation. The colour value of DDL 
samples were also evaluated in Hunter Colorimeter 
and lightness of DDL samples were found to be 29.87 
to 23.37.  In 2nd trials over heating during cooking was 
found to down the quality of DDL which indicates 
importance of this process which needs to be done 
carefully. The yield of DDL in this trial was found up 
to 75% (Fig. 39a & b). The use of thick cloth in place of 
filter paper was found to decrease the filtration time 
of charcoal from 2-3 hrs. to 1 hrs.

Fig. 39a: DDL sample from 10% charcoal treatment Fig. 39b: DDL sample with 20% charcoal treatment

So from the study on DDL preparation including 
previous 07 trials carried earlier apart from the 
present 08 trials in increasing solvent ratio in lac from 
1:4 to 1:10 resulted in better filtration and better yield 
due to lesser retaining of wax and resin on filter media 
during filtration. The solvent ratio 1: 6 and above was 
found suitable for filtration during wax and charcoal 
removal and better yield (minimum-75%). 

3.3	 Biodegradation studies on lac resin using soil 
burial method

Project commenced w.e.f April 1, 2016. Experimental 
plot was identified and prepared in IRF and 
simultaneously, pots were also prepared, with 
compost treatment. Kusmi sticklac was obtained from 
IRF, which was converted to sticklac in PDU and further 
converted to shellac under personal supervision in 
commercial lac factory, Balrampur (WB) 

The sticklac, seedlac and shellac samples were 
accurately weighed, encased in synthetic netting 
and buried in soil in field and pot conditions. Initial 
physico-chemical analysis: flow, life, cold alcohol 

insoluble, color, SEM, FT-IR and DSC of the lac samples 
and soil samples for microbial profile were also 
determined in triplicate, to serve as reference point 
for future data. 

3.4	 Control of deacetylation of gum karaya 
during storage for quality retention

The samples of gum karaya (each weighing 50 g) 
were packed in LDPE, HDPE, ACP and PP films with 
normal sealing and vacuum packaging with nitrogen 
filling and kept them in ambient and cold conditions 
with 3 replicate for each film. The analysis of packed 
gum karaya sample (3rd and 4th quarters) for the 
determination of the parameters like loss of drying 
(percent by mass), volatile acid (percent by mass) 
swelling property and water absorption was carried 
out.

On comparing the data of 3rd quarter for acid value 
(%) of the gum karaya samples packed in LDPE, HDPE, 
ACP and PP (1) films with normal seal and kept at 
ambient temp, (2) filled with nitrogen gas and kept 
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Loss on drying
Volatile acid

NS= Normal seal; NVS= Nitrogen sealing with vacuum packaging

Fig. 40: Effect of packaging material and storage condition on volatile acid and loss on drying of gum karaya samples (3rd quarter)

Water retentionSwelling index

NS= Normal seal; NVS= Nitrogen sealing with vacuum packaging

Fig. 41: Effect of packaging material and storage condition on swelling index and water retention of gum Karaya samples (3rd 
quarter)

at ambient temp., (3) film with normal seal and kept 
at cold temp., (4) filled with nitrogen gas and kept at 
cold temp.  showed that there was not much change 
in the acid value among all the above treatments  
(Fig. 40). But swelling index showed higher value for 
the samples of gum karaya kept in cold condition 
with normal seal and vacuum packaged nitrogen 
seal as compared to the samples kept in ambient 
condition with normal seal and vacuum packaged 
nitrogen seal (Fig.  41). On comparing the data of 4th 
quarter for acid value (%) of the gum karaya samples 

packed in LDPE, HDPE, ACP and PP (1) films with 
normal seal and kept at ambient temp, (2) filled with 
nitrogen gas and kept at ambient temp., (3) film with 
normal seal and kept at cold temp., (4) filled with 
nitrogen gas and kept at cold temp.  showed higher 
acid value (%) (Fig. 42). and swelling index (Fig. 43) 
for the samples of gum karaya kept in cold condition 
with normal seal and vacuum packaged nitrogen 
seal as compared to the samples kept in ambient 
condition with normal seal and vacuum packaged 
nitrogen seal.
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Loss on drying
Volatile acid

NS= Normal seal; NVS= Nitrogen sealing with vacuum packaging

Fig. 42: Effect of packaging material and storage condition on volatile acid and loss on drying of gum karaya samples (4th quarter)

Water retention

Swelling index

Normal seal; NVS= Nitrogen sealing with vacuum packaging

Fig. 43: Effect of packaging material and storage condition on swelling index and water retention of gum karaya samples (4th quarter)

An experiment was conducted to demonstrate how 
the swelling index of samples of gum karaya kept 
in cold condition with normal seal and vacuum 
packaged nitrogen seal alongwith the samples kept 
in ambient condition with normal seal and vacuum 
packaged nitrogen seal behave under above storage 
conditions. For which 1.0 g each of the samples of 
gum Karaya stored under cold condition with normal 
seal and vacuum packaged nitrogen seal alongwith 
the samples kept in ambient condition with normal 

seal and vacuum packaged nitrogen seal were taken 
in separate 500 ml graduated cylinders containing 
500 ml water and allowed to swell for 18 hours. The 
observations were recorded after 18 hours and it 
clearly showed the higher swelling index (white 
portion of measuring cylinder) for the samples of 
gum karaya kept in cold condition with normal seal 
and vacuum packaged nitrogen seal as compared to 
the samples kept in ambient condition with normal 
seal and vacuum packaged nitrogen seal (Fig. 44).
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Fig. 44: Swelling index for the samples of gum Karaya under 
different storage conditions

3.5	 Characterization, chemical profiling and 
evaluation of gum ghatti (Anogeissus latifolia   
Wall.)

Alditol derivatives of different grades of gum ghatti 
were prepared by hydrolysis with sulphuric acid. 
Hydrolyzed gum was neutralized, filtered and dried. 
Acetylation was done with acetic anhydride and 
pyridine. Unreacted reagents were removed from 
reaction mixture. Acetylated alditol derivatives were 
partitioned with dichloromethane, concentrated and 
stored for GC-MS analysis. Similar process was also 
followed for acetylation of standard monosaccharides.

All synthesized derivatives of gums as well as 
standards were analyzed by Agilent technology-GC-
MS (with 5975 C, inert XL EI/CI MS detector) at Division 
of Agricultural Chemicals, ICAR-IARI, New Delhi. 
The MS method was standardized to get optimum 
separation and then all samples were analyzed 
following standardized method.

The separated peaks for different monosaccharides 
were identified by Agilent MS-Library and also 
confirmed by matching with the standard 
monosaccharide chromatograms. Based on the areas 

of peaks from the software analyzed database, the 
percentage composition of each monosaccharide, 
including uronic acids, were calculated (Fig. 45).

Gum Content 80 ± 3.44 %
Rhamnose 8.30 ± 0.10 %
Xylose 13.72 ± 0.23 %
Arabinose 9.00 ± 0.11 %
Glucose 10.57 ± 0.19 %
Galactose 21.82 ± 0.6 %
Mannose 14.04 ± 0.36 %
Glucuronic acid 1.98  ± 0.02%
Galacturonic acid 0.57 ± 0.001 %

Fig. 45: GC-MS chromatogram of the gum ghatti and its 
monosaccharide composition

3.6	 Physico-chemical characterization and 
monosaccharides profiling of Jhingan gum 

Jhingan gum samples obtained from Bilaspur 
(Chhattisgarh) were tested according to standard 
protocol for comparison. UV-Vis absorption scans of 
dilute solutions (0.25% w/v in distilled water) by UV-
Vis Spectrophotometer (CECIL: CE-7200) from 190 
nm to 900 nm (Fig. 46) were recorded. Interestingly 

Fig. 46: UV-Vis of jhingan gum (Grade-I, II & III)
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all the three grades showed characteristic absorption 
band between 270-290 nm which may be due to the 
presence of tannin in the gum. 

Specific optical rotation of the solutions of different 
grades of jhingan gum was recorded with the 
Rudolph Polarimeter. The specific optical rotation for 
jhingan Grade-I, II and III was found to be 9.705, 8.091 
and 9.920 respectively.

FT-IR spectra of jhingan gum revealed broad 
absorption band at 3400 cm-1, corresponding to O-H 
stretching due to inter and intra-molecular hydrogen 
bonds. Band at 2931 cm-1 is due to C-H stretching 
absorption whereas 1636 cm-1 is due to the free 
carboxylate groups from uronic acid present in the 
gum (Fig. 47). 

 

Fig.  47: FT-IR spectrum of jhingan gum (Grade-I)

Alditol acetate and uronic acid derivatives of jhingan 
gum Grade-I, II and III were synthesized from the 
purified gum. All synthesized derivatives of gums 
as well as standards were analyzed by Agilent 
technology-GC-MS. The MS method was standardized 
to get optimum separation and then all samples 
were analyzed following standardized method. The 

results show that the polysaccharides contain sugars 
such as Galactose (31.89%), Arabinose (12.82%), 
Glucose (7.14%), Mannose (4.68), Xylose (4.26%) 
and Rhamnose (3.92 %). And Also little amount of 
glucoronic acid to 6.54 % and Galacturonic acid to  
1.10% were also present (Fig. 48 & 49).

Fig. 48: GC-MS spectra of jhingan gum showing various 
monosaccahride components

 Fig.  49:  Flow chart diagram of alditol acetate preparation
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For detection of E. coli in jhingan gum samples, the 
BIS standard, IS: 5887 (Part I): 976 was followed. 
Briefly, jhingan gum samples were suspended in pre-
enrichment medium (peptone water) and incubated, 
the selective enrichment was done in mediums. The 
presumptive colonies of E. coli obtained were tested 
using different biochemical tests. Based on the 
biochemical tests, it appeared that the presumptive 
colonies so obtained may not be E. coli. Besides 
this experiment, all the grades were also tested on 
commercially available selective medium for E. coli 
and found to be absent in all the samples

For detection of Salmonella in jhingan gum samples, 
the BIS standard, IS 5887 (Part 3): 1999 IS0 6579: 
1993 was followed. For pre-enrichment, jhingan 
gum samples were suspended in peptone water 
and incubated, the selective enrichment was done 
from the mediums. The enriched samples were 
placed on selective plating out medium (and also 
on Hicrome Salmonella agar – M1296 of HiMedia). 
The presumptive colonies of Salmonella obtained on 
BGA were tested using different biochemical tests. 
Based on the biochemical tests, it appeared that 
the presumptive colonies so obtained may not be 
Salmonella. Colonies obtained on Hicrome Salmonella 
agar was not Salmonella as per the cultural response 
shown by them (Fig. 50a to 50d).

(a) (b)

(c) (d)

Fig. 50: a) Isolation of E. coli b) Biochemical tests for E. coli  
c) Isolation of Salmonella & d) Biochemical tests for Salmonella

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

Synthesis of cross-linked guar gum hydrogels was 
done with varying percentage of borax cross-linker 
(5, 10, 15, 20 & 25%). Synthesized hydrogels were 
characterized by absorption capacity, FT-IR, SEM, TGA-
DTA analysis. Absorption capacity of the hydrogels at 
different pH buffers was studied and found around  
35 ml/g at pH 4, 45 ml/g at pH 7 and 70 ml/g at pH 9 
(Fig. 51 & 52).

Fig.  51: Cross-linked guar gum hydrogels (dried and swollen 
stage)

Guar gum Powder Guar gum film

Guar- Borax Hydrogel

Fig. 52: SEM analysis 

The aniline blue dye removal from aqueous solution 
was studied by using 0.1 g dosage of the different 
grades of a guar-borax hydrogels at 50 mg/dm3 initial 
AB concentration for 60 min contact time. During this 
60 min exposure time, samples were drawn after fixed 
interval, scanned in UV-Vis Spectrophotometer and 
absorbance was recorded at 594 nm (Fig. 53a).
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Fig. 53: Aniline blue dye removal studies with guar-borax 
hydrogels, a) UV-Vis spectra of dye solution with time b) dye 

concentration with time.

The standard curve for AB absorbance is drawn 
to calculate drop in dye concentration with time  
(Fig. 53b). Sudden drop in the dye concentration 
after addition of hydrogel was found. With increase in 
cross-linking better dye removal was achieved, which 
again saturated for hydrogels having borax 15% or 
more. Decolorization up to 94.30% was achieved 
within 50-60 min by GGB-15, 20 and 25, all three of 
which were at par. Whereas, for GGB-5 it was lowest 
followed by GGB-10, which was recorded around 87.5 
and 92.3 %, respectively. 

4.2	 Development of coating formulation for 
paper packaging materials

Shellac was modified at ambient temperature in 
aqueous and non-aqueous solvent system and 
different coating formulations for paper packaging 
materials were developed. The formulations 
were found homogeneous in nature.  Films of the 
formulations were developed on glass slides, tin 
panels and glass plates. The formulations were also 
applied on the packaging papers. Films were found 
smooth, uniform and glossy (Fig. 54 ). The formulations 
showed glossiness (30% with reference to standard 

black 57%) on the paper. Thermal behaviour of the 
formulations was studied using DSC.  The analysis 
revealed thermal stability of the two samples up to 
200 OC, little softening was recorded around 80 OC 
may be because of the presence of wax in shellac  
(Fig. 55). 

Fig. 54: Packaging papers coated with the developed coating 
formulations

FT-IR analysis of films of the formulations was 
carried out. Spectra showed interaction of carboxyl 
and hydroxyl groups of shellac with molecules of 
reactants. Intensity of carboxyl and hydroxyl groups 
of shellac decreased on reaction with the reactants 
(Fig. 56).

Water resistance of the films of the formulations was 
carried out by dipping the coated glass slides in water. 
Two formulations showed resistance to water for 7 
days as no blushing and detachment of the films were 
observed. Films of the formulations showed good 
impact resistance & flexibility. The films did not show 
any crack, detachment and flaking off of the films 
on testing the films. Scratch hardness measurement 
showed films resistance of 1000 g. 

Fig. 55: DSC thermograms of the coating formulations

a

b
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Fig. 56: FT-IR spectra of coating formulations of paper packaging

Mechanical properties such as tensile strength, tensile 
modulus, elongation per cent and toughness of the 
packaging papers coated with the formulations were 
studied with Universal Testing Machine (UTM). Elastic 
modulus of the coated packaging papers was also 
calculated. It was recorded that strength of the paper 

increased significantly after coating the papers (Fig. 57).  
Highest tensile strength and modulus was found 
38.998 MPa and 3.45 GPa respectively. Elongation 
2.493 % was recorded the highest. Elastic modulus 
of the coated paper was calculated to be 18.42 MPa 
while toughness of the films was 0.616 MPa.

Fig. 57: Strength of the paper packaging materials coated with the developed formulation

Contact angle measurement on the coated packaging 
papers were carried out against water to observe the 
hydrophobicity of the coating formulations (Fig. 58). 

It was observed that hydrophobicity of the packaging 
paper increased after coating the papers with the 
coating formulations (Fig. 59).

S-20 SE-11 MP ML

Fig. 58:  Contact angle images on the packaging paper coated with the developed formulation against water
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Fig. 59: Contact angle of the paper packaging materials 
coated with the developed formulation against water

SEM of the coated packaging papers was carried 
out to see the pores on the paper surface, surface 
morphology of the packaging papers. The analysis 
suggested that pores of the paper were blocked with 
coating of the formulations. Surface of the paper got 
smoothened and surface evenness was observed after 
coating the packaging papers with the formulations 
(Fig. 60).

S-20 SE-11

MP ML

Fig. 60: SEM images of the coated packaging papers

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

Synthesis and characterization of Acacia gum-
based silver nanoparticles
The synthesis of silver nanoparticles (AgNPs) was 
monitored by UV-Vis spectra at 200 -700 nm, where 
at 425 nm, a band was detected corresponding to the 
typical surface plasmon resonance (SPR) of conducting 
electrons from the surface of AgNPs. Silver ions are 
reduced to AgNPs by the polyhydroxylated gum 

and the proteins present in  the gum subsequently 
encapsulate and stabilize these particles along with 
saccharide molecules (Fig. 61).  

Fig. 61: Effect of concentration on the formation of Acacia 
nilotica gum-based AgNPs by UV-Vis spectra

In FT-IR spectra, the disappearance of broad band at 
2137 cm−1 (due to various carbonyl groups of gum) at 
3.0% gum-concentration confirms that the reduction 
of the silver ions is coupled to the oxidation of the 
hydroxyl and carbonyl groups of the gum. Further, 
shifts in the absorbance peaks from 3143 to 3298 
cm−1 (due to stretching vibrations of O–H groups), 
1597 to1600 cm−1 (due to characteristic asymmetrical 
stretch of carboxylate group) and 1419 to 1384 cm−1 
(due to symmetrical stretch of carboxylate group) 
with decreased band intensity is suggestive of the 
binding of silver ions with hydroxyl and carboxylate 
groups, respectively (Fig. 62).

Fig. 62: Characterization of synthesized gum-based AgNPs by 
FT-IR spectra

The synthesized acacia gum-based AgNPs with 0.5% 
gum concentration showed zeta potential value 
-11.8 mV whereas with 3.0 % gum concentration, it 
was -15.0 mV. Energy Dispersive X-ray Analysis (EDX) 
equipped with SEM, clearly showed the presence 
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of elemental Ag peak along with Ca, Mg & Pt, 
confirming the incorporation of Ag in the synthesized 
nanoparticles. Morphological features of the Acacia 
senegal gum and its synthesized AgNPs using 0.5 % 
and 3.0 % gum concentrations were studied with a 
JEOL JSM-6390 LV Scanning Electron Microscope. 
The images were taken at an accelerating voltage of 
10  KV and at 500  X and 2000  X magnifications and 
found that the gum has irregular, non-distinct large 
particles size. On the contrary, the Acacia gum-based 
AgNPs’s surface morphology showed quite distinct 
inter-woven net like structures.

Analysis of Acacia nilotica gum and its synthesized 
AgNPs by Laser Diffraction Particle Size Analyzer 
revealed the d50 values were found to be 165.8 µm 
and 0.102 µm, respectively (Fig. 63).

Acacia nilotica gum, d50: 165.8 µm

Acacia nilotica –AgNPs , d50: 0.102 µm

Fig. 63: Laser Diffraction Particle Size Analysis of Acacia 
nilotica gum and its AgNPs 

Atomic Force Microscopy (AFM), one of the foremost 
tools, offers not only 2D/3D visualization but also 
provides both qualitative & quantitative information 

on the physical properties viz. size, morphology, 
surface texture and roughness of nanoparticles. 
Statistical information, including size, surface area 
and volume distribution can be determined as well 
(Fig. 64 a to  c).

Fig. 64a: 3D image & single particle of Acacia nilotica gum-
based AgNPs

Fig. 64b: 3D image of Acacia 
nilotica-AgNPs, 0.5 %

Fig. 64c: 3D image of Acacia  
senegal-AgNPs, 0.5 %

Synthesis and characterization of Jhingan gum-
based AgNPs
Numbers of reactions were carried out to synthesize 
AgNPs by reacting different concentrations of 
jhingan (Lannea coromandelica) gum exudates 
collected from Bilaspur (CG) and silver nitrate 
by autoclaving the reactants at 1210C and 15 psi 
for standardizing the optimum concentration of 
the gum to be used. After due standardization 
jhingan gum solution of 2, 3, 4, 5, 6 % were used 
for the synthesis of jhingan gum based AgNPs. 

The change in color confirms nanoparticles formation 
which was confirmed by UV-Vis Spectroscopy.  In 
UV-Vis spectra, strong peaks with maxima around 
412-415 nm were observed which increases with the 
increasing gum-concentration to 6.0%, confirming an 
enhancement in the nanoparticles synthesis (Fig. 65).
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Fig. 65: Effect of concentration on the formation of Jhingan 
gum-based AgNPs by UV-Vis spectra

Synthesized jhingan gum-based AgNPs were 
characterized by Transmission Electron Microscopy 
(TEM). Result shows excellent formation of 
nanoparticles (Fig. 66). 

Fig. 66: TEM analysis of synthesized Jhinagn gum-based AgNPs

Analysis of synthesized jhingan gum-based silver 
nanoparticles by Laser Diffraction Particle Size 
Analyzer revealed the formation of nanoparticles. The 
d50values of the particles size were found to be in the 
range of 0.059 to 0.091 µm (Fig. 67).

Fig. 67:  Laser Diffraction Particle Size Analysis of Jhingan 
gum-based AgNPs

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

Different types of adsorbents were synthesized by 
the modification of gum arabic, gum karaya and gum 
ghatti. Novel polymers in the form of a thiolated, 
aminated and oxygenated derivatives of natural 
exudate gums were synthesized.

Thiolated gum arabic was synthesized by oxidation 
followed by conjugating with l-cysteine to form 
thiolated derivative. Thiolated derivatives of 
gum karaya and gum ghatti were synthesized 
by esterification of gums with thioglycolic acid. 
Oxygenated derivative of gum arabic was synthesized 
by simple oxidation. Aminated derivative of gum 
arabic was synthesized by amination followed by 
oxidation. 

These derivatives were synthesized at different 
concentration of gums, reagents, solvent and at 
different time, pH and temperature. These factors were 
optimized by repeating the reaction and changing 
one of the factors while keeping other factors 
constant. In this way the effect of each variable on the 
efficiency of reaction was determined. Preliminary 
characterization of synthesized derivatives was 
carried out using CHNS and FT-IR.

4.5	 Synthesis and evaluation of guar gum 
derivatives 

The anionic (Carboxymethyl), non-ionic 
(Hydroxypropyl) and cationic (Hydroxypropyl 
triammonium chloride) derivatives of guar (Fig. 68) 
were synthesized by semi-dry and non-aqueous 
method which involves minimum use of organic 
solvent. The methods of preparation and reaction 
condition of guar gum derivatives were optimized. 
The method of preparation of guar derivative is 
simple, consistent and perfected to lab scale. Physico-
chemical properties of synthesized guar derivatives 
were compared (Table 13) with native guar gum. The 
physico-chemical comparison of derivative clearly 
indicated the improvement of the properties like 
solubility, solution clarity and thermo-stability than 
native guar. 

The modified method of preparation of guar derivative 
is also economic in the sense that it involves the 
minimum use of organic solvent which can be further 
corroborated with the cost analysis of conventional 
and modified methods. The cost analysis of modified 
method of preparation of caroboxymethyl derivative 
is estimated to be 30% lower in comparison to the 
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Fig. 68: Carboxymethyl, Hydroxypropyl and Cationic derivative of guar gum

Table13. 	 Comparison of physico-chemical properties of guar gum derivatives with native guar 

Physico-chemical 
parameters Native guar gum Carboxymethyl guar Hydroxypropyl guar Cationic guar

Ionic character Non-ionic Anionic Non-ionic Cationic 

Physical appearance Free flowing 
creamish white 
powder 

Free flowing, 
yellowish and 
odourless powder 

Creamish white and 
odourless powder 

Free flowing, 
yellowish white 
and odourless 
powder 

Solubility Not easily soluble Easily soluble in water Easily soluble in water 
and partially souble in 
aqueous ethanol  

Soluble in water 

Hydration time 2 hr 15-30 min 1 hr 30 min 

pH (1% aqueous 
soln.) 

6.5 to 7.2

(neutral)

9.69 to 7.06 (alkaline 
in nature) 

7.08 to 7.72 ( neutral 
to slightly alkaline in 
nature) 

5.77 to 6.55 
(slightly acidic) 

Viscosity (Brookfield 
Viscometer, 1% 
solution, LV4 spindle, 
20 rpm and 25 0C) 

4000-5000cP 2000-3500 cP 1445 to 1548 cP 2500 cP to 3200 cP 

Degree of 
substitution (Ds) 

- 0.12 to 0.25 
equivalent to 
carboxymethyl group 
equivalent 

0.9 to 1.34 
hydroxypropyl group 
equivalent 

0.099-0.53 cationic 
group 

Solution clarity Opaque Increases with 
carboxymethylation 

No effect Increases with 
cationization 

Thermo -stability Poor  Decreases significantly increases Slightly increases 

conventional synthetic process. In addition to the 
above, the modified process is also advantageous as 

it involves the minimum use of organic solvent which 
makes the process more eco-friendly.

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

American Association of Cereal Chemists (AACC) in 
2000 defined dietary fibre as the edible parts of plant or 
analogous carbohydrates that are resistant to digestion 
and absorption in the human small intestine with 
complete or partial fermentation in the large intestine. 
Dietary fibre includes polysaccharides, oligosaccharides, 
lignin and associated plant substances. Dietary fibre is 
that part of plant material in the diet which is resistant 

to enzymatic digestion which includes cellulose, 
noncellulosic polysaccharides. Dietary fibers are the 
ingredients of foods which the body cannot digest 
or absorb. They pass without much break-down or 
relatively intact through whole digestive system. 
Dietary fiber intake provides many health benefits. 
Individuals with high intakes of dietary fiber appear to 
be at significantly lower risk for developing coronary 
heart disease, stroke, hypertension, diabetes, obesity, 
and certain gastrointestinal diseases.
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Guar gum is a polysaccharide, a long chain made 
of sugars galactose and mannose. The soluble 
hydrophilic polysaccharide of guar gum is used as 
an emulsifier, thickener and stabilizer in a wide range 
of foods and comprises of soluble dietary fiber (SDF) 
and as well as total dietary fiber (TDF). However, 
guar gum is extremely viscous which results in the 
liquid products with high viscosity when it is added 
at a physiologically effective concentration, thereby 
its utilization may be restricted for dietary fiber 
supplementation in actual food products, especially 
for liquid products. It also interferes with absorption 
of nutrient and decreases the protein and lipid 
utilization. These problems can be easily overcome by 
using partially hydrolyzed guar gum (PHGG). PHGG 
produced from guar gum by hydrolyzing process has 
the same chemical structure with intact guar gum 
but less than one-tenth of the original molecular 
length of native guar. The viscosity of the product 
is substantially reduced and greatly stable against 
low pH, heat, acid and digestive enzyme. It is now 
being used commercially in various beverages, food 
products and medicinal foods as a functional dietary 
fibre. 

Guar gum was hydrolyzed using chemical method 
under both alkaline and acidic condition at 
different time interval. Another set of experiment 
for hydrolyzing guar gum was carried out using 
microwave irradiation in alkaline and acidic 
conditions. The hydrolyzed product was refined and 
dried for preparation of dietary fibre. The viscosity 
of the 1% aqueous solution of hydrolyzed guar was 
estimated using Brookfield Viscometer (Fig. 69 & 70).  

Fig. 69 : Viscosity of the hydrolyzed product of guar using 
conventional hydrolysis process 

Fig. 70 : Viscosity of the hydrolyzed product of guar using 
microwave irradiation

The viscosity of the acid hydrolyzed guar was found 
in the range 10-30 cP, suitable for application of 
dietary fibre whereas the alkaline hydrolyzed guar 
resulted relatively higher value (1875-2250 cP). The 
microwave irradiated hydrolyzed product showed 
suitable viscosity and the reaction time is significantly 
reduced than the conventional method (3 hr to 45 
seconds).  

4.7	 Assigned Work 

Development of coating formulation for green 
garbage bags 
In response to request made by an organization, 
efforts were made for developing coating formulation 
for green garbage bags, to be used for domestic 
waste disposal. A number of formulations were 
developed and newspaper materials were coated 
with the formulations. The coated newspaper 
materials were studied for mechanical and water 
bearing properties. Highest tensile strength of the 
coated paper was observed to be 46.667 MPa (1.5 
-2.0 times increase in tensile strength to that of the 
control sample). Elongation and toughness was also 
significantly improved. Water barrier property of the 
coated papers was also studied. The coated papers 
were made into funnel shape and water was poured 
into it. It was observed that no drop of water passed 
through the coated paper even after one week, while 
water started dropping through the control paper at 
just 20-25 seconds only.
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Table 14.	 Skill development programmes on scientific lac cultivation, processing and utilization

Sl. 
No. Name of programme

No. of 
Courses/ 
Camps

No. of 
Beneficiaries

Skill Development Programmes

Farmers training programme on scientific lac cultivation, processing 
and utilization (5 days)

18 566

Master trainers’ training programme on scientific lac cultivation, 
processing and utilization (6 days)

10 332

Educational programme on production, processing and application of 
NRG (10/15 days)

05 171

Short term training program (Refresher Course)  on scientific lac 
cultivation, processing and uses (3 days)

02 57

Lac based product demonstration training (3-10 days) 15 24

Sub-total 50 1150

Other training programme

On-farm training programme on scientific lac cultivation 14 1080

On-farm Motivational/supplementary training programme on lac 
cultivation

14 856

In-campus one-day orientation programme on lac cultivation 69 3471

Sub-total 97 5407

Total 147 6557

Transfer of Technology

5. 	 Capacity Building of Farmers and 
Entrepreneurship Development

5.1 	 Learning, capacity building, extension 
education and information services on 
natural resins and gums

The Institute conducted different types of training 
programmes pertaining to scientific lac cultivation, 
processing and utilization under capacity building 

and entrepreneurship development programme. It 
continuously assesses the needs of stakeholders and 
modifies the programmes accordingly. Besides many 
in-campus programmes, field out-reach activities 
in terms of training, technical guidance, lac crop 
monitoring etc. were also undertaken. A summary 
of courses conducted and number of beneficiaries is 
presented in Table 14.

Farmers training programme on scientific lac 
cultivation, processing and utilization
The programme on scientific lac cultivation processing 
and utilization is for one week and it constitutes lac 
cultivation, processing at farm level and its uses. A 
total of 566 farmers from different districts of four 
states viz. Jharkhand, Chhattisgarh, West Bengal and 
Madhya Pradesh participated in the programme. The 
participants were sponsored by various organizations 
and details are given in Appendix-I.

Master Trainers’ training programme on scientific 
lac production, processing and utilization
Master Trainers, unemployed educated rural youth (lac 
facilitator), junior lac executives, managers, primary 
forest committee members participated and trained 
under Trainers’ training programme on scientific lac 
production, processing and utilization. A total of 
332 participants were trained as trainers through 10 
different courses. These were sponsored by various 
organizations of Jharkhand, Assam, Chhattisgarh, 
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Madhya Pradesh, West Bengal, Karnataka, Andhra 
Pradesh and Maharashtra States (Appendix-I).

Educational programme on production, processing 
and uses of natural resins and gums 
Different educational institutions namely Sam 
Higginbottom Institute of Agriculture Science 
& Technology, Allahabad (Formerly Allahabad 
Agriculture Institute, Allahabad); Institute of 
Agriculture Sciences, Banaras Hindu University, 
Varanasi (UP); Guru Ghasidas University, Bilaspur 
(Chhattisgarh); NG Ranga Agricultural University, 
Hyderabad; St. Xavier’s College, Ranchi and 
Department of Rural Technology & Development, 
University of Allahabad (UP) have nominated their 
agricultural graduate and postgraduate students 
to participate in ten and fifteen days education 
programme on production, processing and 
application of natural resin and gums. A total of 171 

students participated through five courses under this 
educational programme scheme (Appendix-I).

Short term training program (Refresher Course) 
on scientific lac cultivation, processing and uses (3 
days)
Three days Refresher Course on scientific lac 
cultivation, processing and uses for Ajeevika Vanopaj 
Mitras (AVMs) was organized during the months 
of November and December 2016 and sponsored 
by Jharkhand State Livelihood Promotion Society 
(JSPLS), Jharkhand. A total of 57 stakeholders 
participated through two courses (Appendix-I).

Product demonstration training
Short term lac based product demonstration training 
organized for self-sponsored participants of different 
states on aleuritic acid, dewaxed bleached lac, lac 
based varnishes, lac dye etc. (Table 15).

Table 15. Lac based product demonstration training

Sl. No. Name & Address Sponsoring Agency Duration Subject

1. Shri Aloke Kumar, M/s Renshel 
Exports Pvt. Ltd., Kolkata

Self 06.02.16 to 
15.02.16

Lac Dye (Tech. Grade)

2. Shri Aloke Kumar, M/s Renshel 
Exports Pvt. Ltd., Kolkata

Self 06.02.16 to 
15.02.16

Gasket Shellac Cement 
Compound

3. Shri Vivek Agarwal, M/s Ganga 
Lac Factory, Khunti (Jharkhand)

Self 08.02.16 to 
14.02.16

Dewaxed Decolourized Lac

4. Group of 10 participants KVK, Rajnadgaon 03.3.16 to  
05.3.16

Lac Processing (Seed Lac)

5. Sri Roshan Tirkey, Bano, 
Simdega (Jharkhand)

Self 03.5.16 to  
09.5.16

Lac Processing (preparation of 
seedlac from sticklac)

6. Md. Jawed, from M/s JJ Sales, 
Kantatoli Chowk, Ranchi 
(Jharkhand)

M/s JJ Sales, 
Kantatoli Chowk, 

Ranch

03.5.16 to  
09.5.16

Lac Wood Shine (Melfolac), 
Water Soluble Lac and Lac 
Glaze (Shellac based glazing 
varnish)

7. Mr. Wei Hu & Mr. Swarup 
Dutta, M/s Anning Decco 
Fine Chemical Ltd. Kunming, 
Yunnan, China

M/s Anning Decco 
Fine Chemical Ltd. 
Kunming, Yunnan, 

China

13.7.2016 to 
14.7.2016

Aleuritic Acid

8. Sri Kumar Parash Mani, M/s 
Expert Wings Chemicals, Lalpur, 
Ranchi (Jharkhand)

M/s Expert Wings 
Chemicals, Lalpur, 

Ranchi (Jharkhand)

18.7.2016 to 
27.7.2016

Dewaxed Bleached Lac

9. Sri Vijay Kumar, M/s Expert 
Wings Chemicals, Lalpur, 
Ranchi (Jharkhand)

M/s Expert Wings 
Chemicals, Lalpur, 

Ranchi (Jharkhand)

18.7.2016 to 
27.7.2016

Dewaxed Bleached Lac

10. Sri Ajay Kumar, Durgapur (West 
Bengal)

Self 26. 7.2016 to 
28. 7.2016

Lac Wood Shine (Melfolac) and 
Lac Glaze
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Sl. No. Name & Address Sponsoring Agency Duration Subject

11. Sri Mahesh Sharma, Korba, 
Chhattisgarh

Self 25.7.16 to  
03.8.16

Aleuritic Acid and Dewaxed 
Decolourized Lac (DDL)

12. Sri RL Hanwat, Smt. Dulan Devi 
Pardhi Bahuddeshiya R & D 
Sansthan, Waraseoni, Balaghat 
(M P)

Self 26.9.16 to  
29.9.16

Water Soluble Lac, Gasket 
Shellac Cement Compound, Air-
drying type Insulating Varnish, 
Non-spirit Varnish for Wooden 
Surface and Gummy Mass

13. Sri CL Pardhi, Smt. Dulan Devi 
Pardhi Bahuddeshiya R&D 
Sansthan, Waraseoni, Balaghat 
(MP)

Self 26.9.16 to 
29.9.16

Water Soluble Lac, Gasket 
Shellac Cement Compound, Air-
drying type Insulating Varnish, 
Non-spirit Varnish for Wooden 
Surface and Gummy Mass

14. Sri Eklavya Lath M/s Lab One, 
Pandri, Raipur (Chhattisgarh)

Self 19.9.16 to 
01.10.16

Aleuritic Acid and 
Isoambrettolide Technologies

15. Sri Premnath Keshri, Main Bazar, 
Sikandara, Jamui (Bihar)

Self 03.10.16 to 
05.10.16

Lac Glaze (Shellac based glazing 
varnish)

On-farm training programme on scientific lac 
cultivation
ICAR-IINRG has organized fourteen on-farm training 
programme on lac cultivation in collaboration with 
various GOs and NGOs. A total of 1080 farmers were 
participated from different districts of Jharkhand. The 
participants were nominated by Forest Divisions of 
Jharkhand and a NGO, namely Chotanagpur Vikas 
Nidhi, Lachragarh, Simdega (Appendix-II).

On-farm, motivational/ supplementary training 
programme on lac cultivation
A total of 856 participants were trained in on-farm 
motivational/ supplementary training programme on 
lac cultivation in collaboration with various NGOs and 
GOs of Jharkhand and Meghalaya. The participants 
represented five districts of Jharkhand viz. Ranchi, 
Khunti, Saraikela-Kharsawan, West Singhbhum and 
Ramgarh and from Shillong in Meghalaya (Appendix-
II).

In-campus one-day orientation programme on 
natural resins and gums
In-campus, one day orientation programme (69 
Nos.) on natural resins and gums were organized in 
collaboration with GOs and NGOs of different states 
and  a total of 3471 numbers of farmers, school 
children, college students and executives were visited 
the institute for this purpose. These were nominated 
by various agencies (Appendix-III).

NRG Information Cell (NIC) and Market Oriented 
Technical Advisory Services (MOTAS)
During 2016, information related to the production, 
price/minimum support price (MSP), marketing, 
processing and export has been disseminated 
through the verbal, writing, telephonic and mails to 
a total of  169 stakeholders including farmers, traders, 
exporters, processors / manufactures,  research 
scholars, extension personnel’s of GOs, NGOs, etc. 
(Appendix-IV). Beneficiaries belonged from 13 states 
including other country (Nepal) (Fig. 71).

Fig. 71: State wise beneficiaries under NIC and MOTAS
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5.2 	 Information, Communication and Technology 
(ICT) intervention on Natural Resins & Gums 
(NRGs) knowledge dissemination system 

In the first phase, preparation of five video films 
have been started for lac cultivation on kusum, palas, 
ber and F. semialata. Shooting of video films and 
writing of scripts were coordinated for the video 
documentation activities with the approved agency 
and experts of the Institute. Script writing for 14 video 
films is in progress.

6. 	 Technology Evaluation, Refinement, 
Dissemination and Demonstration

6.1 	 Impact assessment and market research on 
NRGs

Market research on NRG: About 1997 stakeholders 
including 223 institutions, 998 farmers, 158 traders, 

44 processors/wholesalers/exporters, 481 resource 
persons were interacted through visits and telephonic 
conversations in 58 districts of 17 states. Secondary 
data on NRG about production were collected from 
various central and state government organizations. 
Due to high market price fluctuation particularly for 
guar gum during 2015-16, total production of NRGs 
has decreased from 1120124.50 tons in 2014-15 
to 844646.00 tons in 2015-16 (Table 16). It showed 
a decrease of about 25 % over the previous year. 
However, the price of guar gum remained stable 
at lower level during 2016-17. During previous 15 
months, due to private sector monopoly and lack of 
organized / public sector lac processing infrastructure, 
the market price for lac has been lower than the MSP 
declared by GOI.

Table 16. Total NRG production, export and import during 2010-11 to 2015-16

Year Total NRG
Export Import

Quantity  
(in tons)

Value  
(in `lakhs)

Quantity  
(in tons)

Value  
(in `lakhs)

2010-11 674701.72 377311.60 308622.90 68750.76 67950.40

2011-12 772549.09 641570.16 1696636.17 80734.60 71497.81

2012-13 849139.85 340384.75 2176118.62 89746.33 78534.90

2013-14 1159137.23 483060.85 1217055.20 89535.92 96501.64

2014-15 1120124.50 543620.51 963270.94 86189.81 107413.18

2015-16* 844646.00 272462.21 343995.98 96387.62 129169.37

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

On the basis of survey in the markets and processing 
centers of different lac producing states, the estimated 
national production of sticklac during 2015-16 was 
approximately 18,746 tons (Fig. 72). Jharkhand state 
ranks 1st followed by Chhattisgarh, Madhya Pradesh, 
Maharashtra and Odisha. These five states contribute 
more than 90% to the national lac production (Fig. 73). 
Total production of lac was observed around 10.41% 
higher than the previous year and 15.3% increase in 
lac production was recorded in Jharkhand. A decline 
in lac production is expected during 2016-2017.
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 sticklac and rangeeni sticklac at 
various levels of markets has improved slightly since 

September 2016. Subsequently, the per kg price 
of processed lac products namely, seedlac, shellac, 
button lac and bleached lac also improved (Fig. 74).  
Other resins and gum production is declined this year 
also.  Overall, NRG production level during 2015-16 
is estimated comparatively lower than the previous 
year. Lac processing in India during previous seven 
years is shown in Fig. 75. The collection rate for gum 
karaya for the year 2016 was fixed  ̀ 10,800 per quintal 
by the government. Retail packing price of the guggul 
gum, babul gum and salai was recorded as `1000/kg; 
`160/kg and `240/kg, respectively.

During the 2015-16, price of rosin and turpentine oil 
ranged from ̀  60-86/kg and ̀  79-80/litre, respectively 
(HPSFC Ltd.). Prices for different grades of rosin and 
turpentine oil were comparatively lower than the 
previous year rates.
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Fig. 72: Lac production in India during recent years

Fig. 74: Movement in prices of scraped lac and seed lac

Fig. 73: State wise contribution in lac production

Fig. 75: Lac processing in India during previous seven years

Export price of aleuritic acid ranged from ` 9000/
kg in December 2012 to ` 2738/kg in December, 
2015. In the subsequent quarters, price continuously 
declined and reached at very low level of ` 1600/kg in 
December, 2016. The exported quantity of the lac and 
lac based products has increased by 16.73% during 

2015-16 over the previous year and it was valued 
about ` 24755.2 lakh (Figs 76a & 76b).  
Similarly, price of Ambrettolide ranged from ̀  20,000/
kg in July 2013 to ̀  7898/kg in Dec, 2015. In December 
2016, the average export price of Ambrettolide was 
observed at low level of ` 6600/kg. 

Fig. 76a: Composition in overseas demand of lac & its value 
added products

Fig. 76b: Trends in overseas demand of lac & its value added 
products
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Aleuritic acid based industrial units are not getting 
normal profits at this level and incurring losses. 
International price of various grades of guar gum ranged 
from $ 1191/t to $ 3091/t during the year of 2015-16 
(Fig. 77). Export of NRG showed a decrease in quantity as 

Fig. 77: International price level of different grades of guar gum during previous years

A perusal of the Table 17 about export trend of NRGs indicates a considerable variation in the mean export 
levels. 

Table 17. 	Two way classification of NRGs [Compound Annual Growth Rate (15 Years)]

Category Natural resins Gums Gum-resins

Negative Mastic gum(MG), damar 
batu (DB) and Rosin lac 
Total natural resins (NR)

Xanthun gum (XM)

African gum (AFG) karaya gum- Indian 
Tragacanth (KG IT)

Other gum resins (OGR)

Positive Copal, Other natural  
resins (ONR)

Tragacanth (adracanth)
Gum arabic (GA) and asian gum (AG) Other 
natural gums (ONG) Guar gum refined split 
(GGRS), guar gum treated & pulverized (GGTP) 
and total natural gums (NG)

Oilbanum or Frankincence,  
Myrrh, Asafoetida and total 
natural gum resins (NGR) 
Total NRGs

There are various factors which may explain the 
trend of the quantity exported. The pattern of 
the variation across the various commodities was 
studied. Deceleration in the exported quantity was 
ranged from 1% in dammar batu to 79% in xanthum 
gum. Overall, the export of NRGs was accelerated 
by 110% during the period. The overall compound 
annual growth rate (CAGR) in natural resins and gums 
exported from India showed positive and significant 
(10.69 %) growth. A significant and positive CAGR was 
observed in export of Tragacanth (adracanth) only. 

A negative and insignificant CAGR was observed in 
export of two natural resins namely mastic gum (MG) 
and damar batu (DB) during the period.

Instability index for exported quantity of total natural 
resins and gums classified across three categories of 
low (15-59), medium (60-118) and high (above 118) 
instability level (Fig. 78). Export of all the commodities 
under very low volume category viz. copal, mastic 
gum (MG), damar batu (DB), tragacanth (adracanth) 
and myrrh showed medium instability index. Similarly 
in low volume category, export of xanthun gum 

well as in value terms in 2015-16 comparatively during 
2014-15. Consequently, the total value of NRG export 
particularly for guar gum was less than previous four 
years. Based on the final data available till November 
2016, a decline in export is noted. 
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(XG) and oilbanum or frankincence (OBF) were also 
indicated medium level instability. But, it is important 
to note  that  african gum (AFG), a low volume export 
commodity was facing the high instability over the 
period. Apparently, this figure of high instability may 
be alarming situation for the policy makers particularly 
for forest policy issues.  Further, perusal of medium 
category in the Fig 78 is quite comfortable in the sense 
of instability in export of asian gum (AG), gum arabic 
(GA) and other gum resins (OGR). Lac, other natural 
gums (ONG), karaya gum (Indian Tragacanth) (KGIT), 
asafoetida and total natural gum resins (NGR) under 
high volume export category, were comparatively 
had a stable international market. In fact, two 
commodities in this group, lac and karaya gum have 
an institutional support, processing infrastructure and 
export promotional activities in India. However, for 
more international linkages a separate government 
board is required for minimizing the existing level 
of instability in both lac (15.27%) and karaya gum 
(22.83%). A medium level of instability in export of 
rosin and high level of instability in export of other 
natural resins (OR) was observed. Further, under very 
high volume export category, all the commodities viz. 
total natural resins (NR), guar gum refined split (GGRS), 
guar gum treated and pulverized (GGTP), total natural 
gums (NG) and total NRGs showed relatively low 
instability index. In medium category except rosin, 
copal and oilbanum, the instability indices of all the 
commodities ranged from 100 to 117. Simultaneously, 
it indicates the zero and negative level of stability. 
This group of commodities needs immediate support 
in international market to avoid the market volatility 
and bringing the stability in demand and supply.

Fig. 78: Instability index of the various NRGs

Impact assessment of technological interventions
Under impact assessment studies, data has been 
compiled and analysed. Adoption of improved  
method of pruning, broodlac inoculation, phunki 
removal, pest management and post harvest 
management was increased. Analyses also indicated 
that farmers were acquainted with the advantages of 
scientific practices over conventional method. Impact of 
adoption level resulted as increased productivity level 
across various category of households. Price stabilization 
policy of the government is favourable policy 
intervention, but its execution at big level is needed 
with enough infrastructures for the procurement and 
disposal. Lac processing and marketing infrastructure 
related marketing issues were studied. Hurdles at 
primary level marketing were also identified. 

6.2	 Other extension activities undertaken by 
Transfer of Technology Division

Lac crop surveillance
To collect information on crop status and monitor the 
crop for rectification in technology, a total of 20 crop 
monitoring visits were conducted by the institute 
experts across the districts of Jharkhand, West Bengal, 
Chhattisgarh, Meghalaya and Assam (Appendix- 
V). The technological needs are transferred to 
collaborating institutions and farmers. 

Participation in Exhibition/Kisan Mela
To create awareness and display the technologies 
developed by the ICAR-IINRG, Ranchi; the Institute 
participated in different Exhibition / Kisan Mela 
organized by different other agencies during 2016 
and provide technical expertise on NRG to the 
stakeholders. Altogether Institute has participated 
in eight Exhibition/Kisan Mela and around 164000 
beneficiaries got benefitted and aware about the 
technology of the Institute (Appendix-VI).

Kisan Gosthi/Workshop/FIG/Interface meetings
The institute has organized/participated Kisan Gosthi/
Workshop/FIG/Interface Meetings in collaboration 
with various institutions. A total of 12 such event was 
conducted and 2946 stakeholders of Jharkhand, West 
Bengal and New Delhi were benefited (Appendix-VII).

Field and method demonstration conducted 
Five field demonstrations on scientific lac cultivation 
technologies and seven method demonstration on 
broodlac dipping in pesticides to preserve the crop 
from pest incidence were conducted at various places 
in Jharkhand, Bihar and West Bengal (Table 18).
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Table 18. 	Field and method demonstrations conducted 

Field demonstrations on scientific lac cultivation

Sl. 
No. District/ State

Location/

Site 
Technologies

No. of 
host 

plants 
Crop Input 

provided Linkages

1. Banka, Bihar Farmers Field
(in group) in village 
Saliya

Winter season 
Kusmi lac on 
ber

30 Aghani, 
2016-17

Broodlac- 
50 kg & 

pesticides

Ramkrishna 
Vivekananda 
Seva Ashram, 
Deoghar

2. Banka, Bihar Farmers Field
(in group) in village 
Kusumdih

Winter season 
Kusmi lac on 
ber

50 Aghani, 
2016-17

Broodlac- 
50 kg & 

pesticides

Ramkrishna 
Vivekananda 
Seva Ashram, 
Deoghar

3. Khunti, 
Jharkhand

Farmers Field
(in group) in 
Village- Siyankel & 
Ghanghari

Winter season 
Kusmi lac on 
ber

25 Aghani, 
2016-17

Broodlac- 
50 kg & 

pesticides

WOTA, Murhu,

4. Khunti, 
Jharkhand

Farmers Field (in 
group) in Village-  
Manhatu, Torpa

Winter season 
Kusmi lac on 
ber

25 Aghani, 
2016-17

Broodlac- 
50 kg & 

pesticides

TRDS, Torpa, 
Khunti

5. Ranchi, 
Jharkhand

Farmers Field
(in group) in Village- 
Beradih

Rangeeni lac 
cultivation on 
palas

60 Katki, 
2016

Broodlac- 
60 kg & 

pesticides

Under MGMG 
programme

Method demonstrations conducted on treatment of broodlac by dipping method

Site of demonstration District Collaborating Agency

1. Beradih, Namkum Ranchi Under MGMG programme

2. Gutahatu, Murhu Khunti CINI (NGO), Jamshedpur

3. Upper Dahu, Namkum Ranchi Lac grower

4. Ashabani Deoghar CINI (NGO), Jamshedpur

5. Kamed Moria Dumka CINI (NGO), Jamshedpur

6. Ekra, Khatkadih and Bareria Purulia Lac grower

7. Saraitola, Rampur, Namkum Ranchi Lac grower

Entrepreneurship development - Technology 
adoption by entrepreneurs
An entrepreneur from Sakti, Chhattisgarh started 
production of 2.5 tons of bleached lac/month and 
one younger entrepreneur started production of 2.0 
tons of aleuritic acid at M/s KD Udyog, Nadia, West 
Bengal after receiving training from this Institute. 

Model Training Course
A Model Training Course on Natural Resins and 
Gums: Agribusiness Modules for Skill & Entrepreneurs 
Development organised during September 2-9, 2016 
at ICAR-IINRG, Ranchi sponsored by Directorate of 

Extension, Deptt. of Agriculture, Co-operation & 
Farmers Welfare, Ministry of Agriculture & Farmers 
Welfare, Govt. of India, New Delhi. A total of 23 
stakeholders participated under this skill oriented 
course.

Resource generation

Training and Consultancy : A sum of Rs. 13.948 lakh 
was generated through training charges, consultancy 
project and sale of literature during the period.

Promotion of lac based handicrafts : Lac based 
handicrafts of worth Rs. 8,516 sold during the period.
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Liaisoning with lac processing industry and 
Technical guidance/Advisory
Liasioning with lac processing units situated in 
Jharkhand, Chhattisgarh and West Bengal has 
been strengthened through visits and interactions. 
Technical guidance and advisory were given to 
different institutions/stakeholders from industry 
(Table 19).

Table 19. 	Details of technical guidance and 
advisory (industry) 

Sl. 
No. Stakeholder Nature of Advisory

1. TRIFED, New Delhi Fixation of MSP of lac 
and Karaya Gum based 
on cost of production/
Collection 

2. Ankiit Shellac 
Factory, Balrampur

Aleuritic Acid 

3. Anurag Nilesh Soy, 
Hulhundu, Ranchi

Lac-based Varnishes 

4. Kalicharan 
Machhuwa, Bundu, 
Ranchi

Gasket Shellac Cement 
Compound 

5. Vivek Agarwal, 
Khunti 

Aleuritic acid, Gummy 
mass and Isoambrettolide

6. Krishnendu Dutta, 
M/s K D Udyog 
24-Parganas (WB)

Purification of aleuritic 
acid, removal of wax

7. Roshan Tirkey, 
Bano, Simdega

Aleuritic acid, Bleached 
lac 

8. Deepak Kumar, 
M/s Aadhya 
International, 
Mumbai

Lac-based Varnishes, 
Dewaxed Decolourized 
Lac and Kinnow Fruit 
Coating Formulation

6.3 	 Externally Funded/Consultancy Projects

Lac (Culture) Cultivation and Processing Unit 
Establishment
In its final stage of the project and positive feedback 
from the stakeholders, a small scale lac processing unit 
was established at Murhu block of Khunti. A Research 
–Extension-Farmer’s Interface-cum-Workshop on 
Lac Cultivation at Torpa, an exposure visit for 86 
beneficiaries of Murhu and Rania block in Exhibition-
cum-Kisan Mela 2016 at ICAR-IINRG, JASCOLAMPF 
and Saras Mela Ranchi was conducted. An awareness 
programme on lac cultivation on F. semialata was 
conducted at Korakel panchayat. Besides, other 

extension activities mainly many field level activities 
were organized. Lac handicrafts stall was put up 
during NRLM women’s rally at Nehru Stadium Ranchi. 

Evaluation of lac cultivation processing activities in 
Chhattisgarh under Swarnjayanti Gram Swarozgar 
Yojana (SGSY) Special Project (Phase- II)
In Second Phase, to evaluate the project entitled, Lac 
Cultivation Processing in all District of Chhattisgarh 
CGMFP (Chhattisgarh State Minor Forest Produce Ltd.), 
Raipur, at the instance of and as per the guidelines of 
SGSY constituted an evaluation committee to assess 
the impact of Centrally Sponsored Schemes in selected 
19 lac growing forest divisions of Chhattisgarh State 
and sanctioned `5.7 lakh as consultancy charges 
at the  rate of `0.3 lakh/project. The objectives of 
the study were to examine whether selected SHGs 
across the various districts have generated the 
desired benefits or not. If not then, specify reasons 
for their tardy implementation, shortcomings in 
implementation and steps required to tone up their 
implementation, including their monitoring, to 
achieve the desired results. The efforts made by the 
experts through surveys, SHG meetings, interviews 
with beneficiaries, field visits and discussion with the 
local village authorities and stakeholders across the 
six districts. The study entitled, 'Impact assessment 
of the technology, market and infrastructure based 
interventions by CGMFP under the SGSY' conducted 
during 2015-16.  Members of identified SHGs and 
other concerned personnel were interviewed 
regarding the various aspects of lac cultivation and its 
disposal. Market value of the produce was transferred 
in the bank accounts of SHG members. For this, 
the proof of money transfer was checked in bank 
passbooks of concerned beneficiaries of the SHGs. 
The data compilation and analysis is under progress. 

NEH Sub-plan
A small scale lac processing unit was established in 
Chirang district of Assam to demonstrate the lac 
processing technology in NEH region and a total of 
400 kg broodlac was distributed in Chirang district 
(facilitated by Aie Valley Lac Producer & Allied Agro 
Marketing Co-operative Society Ltd.). A training 
programme of 24 beneficiaries from Chirang district 
was organized during 16-21 May 2016 at ICAR-IINRG, 
Ranchi.  Seed of Flemingia macrophylla  (500 g) was 
distributed in Meghalaya for introduction of lac 
cultivation on this (facilitated by MIE, Shillong).
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6.4 	 Success Stories

Transforming Livelihood of Tribal Farmers in Assam 
through kusmi lac cultivation on ber (Ziziphus 
mauritiana)
Dhemaji district of Assam has a huge chunk of Other 
Backward Classes (OBC) population comprising of 
Ahoms, Chutiyas, Konches, etc. The Schedule Tribes 
include Mishings, Sonowal Kacharis Bodos, Deoris, 
Lalungs, Hazongs, etc. The general geochemical 
characteristic of the soil is highly acidic. However, 
new alluvial soils formed  due  to  inundation  of  land  
by  river at intervals contain more percentages of fine 
sand, fine silt and are less acidic. The soils of this district 
can be broadly classified into three different zones. 
The foothill soils, active flood plain soils near the river 
Brahmaputra and the low-lying marshy lands. Deep, 
well drained, loamy sand/sandy loam soils occurring 
on very gently sloping flood plain, having loamy 
surface with moderate erosion and moderate flood 
hazard. In this backdrop, the need of an additional 
source of income generation was realized in the 
area. Subsequently, Mising Autonomous Council 
(MAC)  came into forward which was established 
under the Mising Autonomous Council Act, 1995. Dr 
Ranoj Pegu, Chief Executive Councilor MAC, Dhemaji 
has taken keen interest for this issue and noticed 
the large number of ber trees. He approached ICAR-
IINRG, Ranchi for the economic use of available ber 
trees. Consequently, ICAR-IINRG planned, designed 
and executed the scientific interventions through 
lac cultivation activities since 2014-15. At various 
platforms, discussion was made with the local 
representatives, farmers, processors/manufactures/
wholesalers, traders, experts and other concerned 
officials to promote the lac cultivation activities in the 
newer areas.

The knowledge of farmers on scientific lac cultivation 
on ber trees and livelihood improvement through the 
use of available ber trees were taken up through series 
of capacity building programmes like workshops, 
training, field demonstration, exposure visits and 
interactive session for feedback. As lac cultivation is 
a labour intensive activity, MAC was able to initiated 
pruning process in July, 2014. Due to suitable climatic 
condition tender shoots were ready for inoculation 
in January 2015 and 10 quintal kusmi broodlac was 
inoculated on 3000 ber trees at various places of 
Dhemaji and Chirang district of Assam. Simultaneously, 
about 5000 lac host trees were pruned. 

Subsequently, teams of the experts were executed 
crop monitoring and provided as a technical support, 
diagnostic services were also provided. Various 
activities like baseline survey of potential areas, the 
selection of trees at the site, training and technical 
guidance, exposure visits, pruning, backward market 
linkages for broodlac and pesticide supply, selection 
of broodlac, bundling of broodlac, broodlac treatment 
through dipping method, timely inoculation, phunki 
removal, forward market linkages for disposal of the 
output, spraying, harvesting and scraping or self 
inoculation were introduced among the stakeholders. 
These interventions brought confidence among the 
resource poor tribal farmers in lac cultivation during 
2015-16 in a sequence of jethwi (January-February 
to June-July) and aghani crop (June-July to January- 
February) instead of wandering here & there without 
employment in locality. The yield of jethwi was higher 
than aghani crop.  Further introduction of dipping 
treatment of broodlac during agahni crop, enhanced 
yield by 28% with saving of the cost of nylon net 32%, 
which resulted in improvement in productivity by 
60% compared to previous crops.
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In July 2015 the jethwi crop was harvested with a 
very low production due to delayed inoculation and 
mortality of broodlac during transportation and self 
inoculation was done on survived ber trees for next 
aghani crop. 

In February, 2016, the aghani crop was harvested with 
a production of very low level and inoculation (10 qt 
broodlac from Joydeb Mahato, Purulia) was done on 
5000 ber trees for next jethwi crop. In July, 2016 the 
jethwi crop was harvested with a production of 60-70 
qt broodlac and 20 qt used for inoculation on 7000 
pruned ber trees for next aghani crop. Here, the crop 
cycle could not continue, even though, they got good 
harvest for this season and have tested the profit.

In December 2016, about 7 qt scraped lac loaded for 
market at Balarampur at the rate of Rs. 180-200/Kg as 
told by the Mr Shekhar. The management of available 
resource base through new intervention in tribal 
areas enabled them to harvest a good crop without 
affecting other activities. Low input based lac culture 
may be promising activity for additional income. 
Through capacity building programmes, farmers were 
exposed to various modern management practices 
and were trained about the package of practices of 
lac cultivation activities; care and maintenance of 
broodlac in new systems. The interventions added 
average annual Rs 5.0 lakh to Rs 8.0 lakh during 
2015-16 and 2016-17. Enthused with the results, 
the  Bodoland Territorial  Council  (BTC) and The  Karbi 
Anglong Autonomous Council  (KAAC), other councils 
and TRIFED showed the interest for interventions 
through scientific lac cultivation activities during 
2016-17.

About 100 farmers during the workshop on Kusmi 
Lac Cultivation in MAC Areas and Feedback from Lac 
growers and further management practices were 
benefitted. About 50 farmers were interacted during 
field demonstrations at various places near the river 
Brahmaputra and other major tributaries like Nalbari 
(1), Muskua (1) of Dhemaji district (Assam) and 50 
social workers/local representative, KVK officials, 
scientists of ARS of AAU, Lakimpur and officials of 
MAC working at grass root level from various areas 
of Assam were interacted. Scientific lac cultivation 
activities were introduced in the tributaries area of 
river Brahmaputra to utilize the broodlac carrying 
capacity of existing lac host trees. This has resulted in 
enhanced income in the partner villages as compared 
to pre-intervention period.

During 2015 and 2016 one thousand ber trees each 
were inoculated with kusmi broodlac in both the 
seasons and lac produced ranged from 2100 to 3000 
kg.

Value addition enhanced the profit of lac 
manufacturer through technological interventions

Sri Vivek Jaiswal’s keenness to learn and innovate 
coupled with his hard work has enabled him to set 
new landmarks in production of aleuritic acid, a value 
added product isolated from lac resin and mainly 
used in perfumery industry to develop musk-based 
perfumes. 'Our grandparents, in search of livelihood, 
migrated to Balarampur in Purulia district of West 
Bengal from Mirzapur in Uttar Pradesh more than a 
century ago when lac cultivation was discontinued 
in the area due to crop failure and factories for the 
preparation of shellac from stick-lac were closed', 
said Vivek. Earlier he was manufacturing only semi-
refined traditional products-seedlac and shellac. 
Upon learning that most of the lac is exported to 
Europe and US in the raw form, I thought to do some 
value addition instead of selling the raw seedlac, said 

Breaking-off of lumps of pre-dried aleuritic acid

Vivek (32 years old and a graduate in science) In the 
year 2010, he came across certain new innovative 
methods for manufacturing of aleuritic acid from lac 
resin published in the Natural Resins and Gums News 
Letter of IINRG, Ranchi. This made me think for doing 
something innovative rather than washing and selling 
raw seedlac and shellac, said Vivek. He took training 
on manufacturing of aleuritic acid on pilot plant scale 
organized by the Institute in November, 2010.

Initially, Sri Jaiswal established aleuritic acid 
manufacturing plant with one filter press using the 
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new technique developed by ICAR-IINRG. While this 
plant started giving him decent profits, he added 
two more filtering units and started manufacturing 
3.0 tons of aleuritic acid per month. He said that from 
aleuritic acid plant with three filter units, he earned 
net profit of Rs. 24 lakhs per month. Now seeing the 
better prospect in value-added lac product he has 
completely shifted to producing aleuritic acid from 
seed lac. Besides consuming all the seed lac produced 
by his plant, he is also procuring seed lac from others 
to manufacture aleuritic acid for higher profits. His 
profit margin has increased by more than 1.75 times 
by shifting from seed lac to manufacturing of aleuritic 
acid.Drying of aleuritic acid in trays under controlled atmosphere
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Network Projects

1.	 Network Project on Harvesting, Processing 
and Value Addition of Natural Resins and 
Gums 

1.1	 Lead Centre:  ICAR-Indian Institute of Natural 
Resins and Gums, Ranchi

Development and antibacterial activity of 
Buchanania lanzan (Piyar) gum-based silver 
nanoparticles
The green synthesis of silver nanoparticles (AgNPs) 
of Buchanania lanzan (commonly known as char, 
achar, piyar) gum exudates, collected from Bilaspur 
(Chhattisgarh) (G11) was carried out by autoclaving 
the reactants (varying concentration of aqueous 
extract of gum and 1mM silver nitrate solution), at 
1210C and 15 psi. The synthesis of silver nanoparticles 
was monitored by UV-Vis spectra at 200 -700 nm 
against the autoclaved blank gum solution. In UV-
Vis spectra, strong peaks with maxima around 
418-430 nm were observed which correspond to 
the typical Surface Plasmon Resonance (SPR) of 
conducting electrons from the surface of silver 
nanoparticles and which increases with the 
increasing gum-concentration up to 3.0%, confirming 
an enhancement in the nanoparticle synthesis. The 
synthesized and lyophilized piyar gum-based AgNPs 
were characterized by UV-Vis Spectroscopy, FT-IR 
Spectroscopy, Particle Size Analysis, Zeta Potential, 
and SEM-EDX. Morphological features of the piyar 
gum and its synthesized silver nanoparticles (AgNPs) 
using 0.5 % and 3.0 % gum concentrations were 
studied with a JEOL JSM-6390 LV Scanning Electron 
Microscope.

In FT-IR spectra, the disappearance of broad band at 
2144 cm−1 (due to various carbonyl groups of gum) at 
3.0% gum-concentration confirms that the reduction 
of the silver ions is coupled to the oxidation of the 
hydroxyl and carbonyl groups of the gum (Fig.79a). 
Further, shifts in the absorbance peaks from 3309 
to 3329 cm−1 (due to stretching vibrations of O–H 
groups), 1600 to1604 cm−1 (due to characteristic 
asymmetrical stretch of carboxylate group) and 
1373 to 1384 cm−1 (due to symmetrical stretch of 
carboxylate group) with decreased band intensity is 
suggestive of the binding of silver ions with hydroxyl 
and carboxylate groups, respectively. 

G11 AgNP 3.0%

G11 AgNP 0.5%

G11

Fig. 79a: Characterization of synthesized piyar gum-based 
AgNPs by FT-IR spectroscopy

Energy Dispersive X-ray Analysis (EDX) equipped 
with SEM, clearly showed the presence of elemental 
Ag peak along with Ca, Mg & Pt, confirming the 
incorporation of Ag in the synthesized nanoparticles 
(Fig. 79 b) 

Fig. 79 b: EDX spectrum of piyar gum-based AgNPs

Z-average hydrodynamic diameter of AgNPs was 
determined using Dynamic Light Scattering (DLS) 
technique (Malvern, Nano ZS) at a scattering angle of 
1730. The synthesized piyar gum-based AgNPs with 
0.5% gum concentration showed zeta potential value 
-19.8 mV & Z-average 176.0 (d.nm) whereas with 3.0 
% gum concentration, zeta potential value obtained 
was -19.1 mV & Z-average 329.1 (d.nm). Polydispersity 
index (PDI) with 0.5% and 3.0% gum concentrations 
was found to be 0.288 and 0.577 respectively, 
indicated that the particles are in monodispersed 
phase with very low chances of aggregation 

For studying morphological features, the images 
were taken at an accelerating voltage of 10 KV and 
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at different magnifications. The most meaningful 
information was obtained at   X500 (Fig. 80) and 
X2000 magnifications and 50 µm and 10 µm scales 
and found that the gum has tiny, distinct, irregular, 
elongated large particles size. On the contrary, 
the piyar gum-based AgNPs’s surface morphology 
showed quite distinct inter-woven net like structures

Fig. 80:  SEM image of unreacted and synthesized piyar gum 
based AgNPs (magnification 500X)

Field guide for identification of major resin and 
gum producing plants
To prepare photographic catalog of common resin 
and gum producing trees, several field visits were 
conducted. During these field visits various gum and 
resin producing trees were identified, their different 
parts such as leaves, flowers, fruits, seeds, bark, gum 
exudates, etc. were photographed and documented. 
The photographs of the different plant parts of about 28 
major gum-resin producing trees including Pine (Pinus 
roxburghii, Pinus wallichiana, Pinus kesiya), Dammar 
(Shorea robusta, S. talura), Babool (Acacia nilotica), 
Acacia leucophloea, Acacia chundra, Khair (Acacia 
catechu), Acacia fernaciana, Acacia mollisima, Acacia 
senegal, Acacia mellifera, Prosopis juliflora, Albizzia 
stipulata, Palas (Butea monosperma), Karaya (Sterculia 
urens), Ghatti (Anogeissus latifolia), Jhingan (Lannea 
coromandelica), Neem (Azadirachta indica), Moringa 

oleifera, Salai (Boswellia serrata), Guggul (Commiphora 
wightii), Piyar (Buchanania lanzan) (Fig. 81), Guar 
(Cyamopsis tetragonolobus), Okra (Abelmoschus 
esculentus), Cassia tora, Tamarind (Tamarindus indica) 
etc. were taken. Efforts to get more photographs of 
season specific plant parts are being made in order 
to cover various gum and resin producing trees with 
their different parts.

Fig. 81: Different plant parts of the piyar tree  
(Buchanania lanzan)

1.2	 Project on gum Arabic at ICAR-CAZRI, Jodhpur

Extension and adoption of gum inducing technique 
The technology of exudation of gum Arabic and 
other types of gum through CAZRI gum inducer has 
been well established. It has spread far and wide 
in arid Western Rajasthan and as well as in other 
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Table 20. 	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

Number of A. 
senegal trees treated 
(in thousands)

12.1 20.95 22.61 27.5 30.00 34.17 20.70 19.50 187.53

Production of gum 
arabic by farmers (t)

5.45 10.48 7.67 11.00 12.00 13.67 8.28 7.80 76.35

Total income earned 
by farmers (Rs. 
Lakhs)

27.23 52.38 38.33 77.00 84.00 95.69 57.96 62.40 487.19

Revenue generated 
by CAZRI (Rs. Lakhs)

1.21 2.10 2.25 2.75 3.00 3.42 2.07 1.95 18.75

parts of the state. In addition to Rajasthan state, 
stakeholders from Haryana, Gujarat, Madhya Pradesh 
and Maharashtra have shown keen interest on gum 
exudation technology of CAZRI. Farmers’ are earning 
good amount of money by way of sale of gum Arabic 
in local market of arid western Rajasthan. Since the 
inception of present network project the rate of 
adoption of the technology is increasing year by year. 

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 and Pali districts have adopted the gum 
inducing technology in large scale. During the period 
under report total number of 19500 A. senegal trees 

were treated by CAZRI gum inducer, resulting in 
production of approximately 7.80 t of gum Arabic. 
This year the average rate of gum Arabic was Rs. 800/- 
per kg in local market. Thus, farmers of said villages 
earned revenue of Rs. 62.40 lacs (Table 20).

On 15th March, 2016, a one-day Farmer-scientist 
interaction meeting was organized at Bawarly-
bambore village cluster, Jodhpur under MGMG 
Programme. During the programme, farmers shared 
information about gum exudation technology (Fig. 
82).  Gum exudation training for technical staff of 
ICAR-CAZRI, RRS, Jaisalmer was organized on 16th 
April, 2016 as also demonstration-cum-training of 
gum exudation technology at KVK, Jaisalmer.

Fig. 82: Farmer-scientist interaction meeting organized at 
village Bawarly-Bambore, Jodhpur on 15th March, 2016

Effect of management practices and gum inducer on 
gum production of Acacia senegal in rocky and semi-
rocky lands 

Experiments were continued during the year 2015-
16 at Bhopalgarh experimental area of ICAR-CAZRI, 

Jodhpur. Treatments comprised of 2 factors. Factor 
one consisted of 3 levels of management practices 
viz., irrigation, manuring and irrigation + manuring 
with an absolute control. Factor 2 consisted of 2 
concentrations of gum inducer viz., half concentration 
of normal dose (2 ml) and normal dose (4ml) with an 
absolute control. Normal dose of 4ml contains 780 
mg ethephon/ 4ml of solution. 

The results of six years experimentation are set in 
Fig. 83.  In case of control (conventional practice 
making blazes on tree trunk) the gum production 
was more or less negligible. However, fortnightly 
two irrigations before treatment during 2015-16 
resulted in production of gum to the tune of 56.00 
g/tree in case of half concentration of the normal 
dose treatment. In case of control (normal dose only), 
60.0 g/tree gum was harvested. Only manuring of 
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the trees resulted in production of 48.00 and 64.00 
g gum/tree in half concentration of normal dose 
treatment and full concentration, respectively. Full 
concentration of CAZRI gum inducer + irrigation + 
manuring resulted in production of gum arabic to the 
tune of 71.00 g/ tree and in case of half concentration 
of gum inducer + irrigation + manuring resulted 
in production of gum to the tune of 82 g/tree. This 
clearly indicated that with little tree management 
in form manuring and watering with gum inducer 
application, substantial increase in yield is possible. In 
rocky and semi- rocky areas where A. senegal grows 
in abundance, tree management practices coupled 
with gum inducer application can be effective for 
gum arabic exudation. As already stated that about 
23,520 sq km area in arid western Rajasthan is rocky 
and semi-rocky and A. senegal is main tree constituent 
of such land formation. In case of 30 trees/ha, such 
unproductive land form can produce 5-6 kg gum/ha, 

Fig. 83: Gum yield (g) with different levels of concentration of gum inducer and management practices at rocky and 
semi-rocky range land of Bhopalgarh.

which can provide an additional income of Rs. 3500-
4200/- to the farmers. In addition, Rs. 2000 to 3,000 
could be earned by sale of Acacia senegal seeds from 
the same plantation.

Plantation of high gum yielding plant type of  
A. senegal 

A stand of high gum yielding plant type of A. senegal 
(Nigerian origin) was established on CR farm of ICAR-
CAZRI during monsoon season of 2010. The survival 
percentage after 6 years was more than 96%. The row 
to row and plant to plant distance is 3 x 3 m. On an 
average plant attained a height of 3.08 m and, collar 
diameter (CD) 19.01 cm and canopy diameter 2.66 m 
(Table 21 & Fig. 84). This year gum exudation trial was 
conducted first time. Fifteen trees having more or less 
similar color diameter were injected by CAZRI gum 
inducer. Average gum yield/ tree obtained was 95 g 
with a range of 75-123 g.  

Table 21. 	Height (cm) and girth (cm) of the high gum yielding Nigerian plant type of A. senegal

Height (m)

Row-1 Row-2 Row-3 Row-4 Row-5 Row-6 Row-7 Row-8 Row-9 Row-10 Avg.

2.85 2.90 2.60 3.15 3.29 3.19 3.25 2.91 3.27 3.39 3.08

DBH (cm)

14.86 16.56 17.64 20.36 22.84 18.95 20.11 18.22 17.87 22.60 19.01

Canopy Diameter (m)   

2.43 2.29 2.39 2.98 3.24 2.93 2.79 2.48 2.39 2.71 2.66
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Fig. 84: Six years old plantation of high gum yielding Nigerian 
plant type of A. senegal

Gum exudation trial on lesser known trees at 
Jaisalmer 
During current year two identified lesser known 
gum trees (Cordia gharaf and A. jacquemontii) were 
treated with CAZRI gum inducer at ICAR-CAZRI, RRS, 
Jaisalmer research farm because good population of 
these species were present there. Eleven trees of each 
species were treated. Structural traits and gum yield 
were recorded (Fig. 85). Data indicated that in case of 
C. gharaf, the average gum yield was 166.7 g/tree and 
in case of A. jacquemontii, the average yield was 32g/
tree.  The gum of both tree species (Fig. 86) is used by 
the villager for edible purpose. 

Fig. 85: Gum exudates trials of various tree species at ICAR-CAZRI, RRS, Jaisalmer

Fig. 86: Gum exuded from A. jacquemontii and Cordia gharaf at ICAR-CAZRI, RRS, Jaisalmer
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Gum exudation trial in cold arid region of Leh 
During this year, gum exudation trials were carried 
out in cold arid regions of Leh district.  With the help 
of ICAR-CAZRI, RRS, Leh randomly selected trees 
viz. Eleagnus agustifolia and Prunus armenica were 
treated with CAZRI gum inducer at Nimoo village 
of Leh district. Tree structure traits and gum yield 
recorded acordingly (Table 22). Gum exudation from 
P. armenica & E. agustifolia is presented in Fig. 87. 

Table 22. Gum exudation trial in cold arid region, Leh 

Tree species Common 
name

Height 
(cm)

Girth 
(cm) 

Average 
yield (g)

E. agustifolia Sarsing 204.3 140.2 56.0

P. armenica Appricot 365.8 176.8 145.0

Fig. 87: Gum exudation from Prunus armenica & Eleagnus 
agustifolia

1.3	 Project centre at ICAR-CAFRI, Jhansi

Agro-forestry models
Development of agro-forestry models
From the analysis of data, obtained by monitoring the 
survival and plant growth in Agro-forestry models (6 
years old) raised on CAFRI farm, following conclusions 
were drawn: 

In agri-horti-silviculture model maximum survival 
and plant height was recorded in Acacia senegal while 
minimum survival and growth in Carrisa carandus. 
During the year, 20 kg of lemon fruits were harvested 
from 20 plants (total 24 citrus plants) and maximum 
fruits were found in East and minimum in the West. 
The order of number of fruits /plant was: East-
113>North-80>South-62>West-55. The size of lemon 
fruit varied from 10g to 52g with average value of 28g 
(Fig. 88).

Fig. 88: Fruit yield from citrus plants at agri-horti-silviculture 
model

During Rabi season wheat (HUW 234 Z-1) was sown 
in agri-horti-silviculture model and plant growth and 
yield attributes were measured at different distances 
viz., 1.0m, 2.5m and 4.5m distances from each tree 
line (Acacia senegal, Aegle marmelos and Citrus limon) 
and control. Different tree species significantly 
reduced grain yield up to 1.0m distance from tree 
trunk while yield at 2.5m and 4.5m distance was 
not affected. Maximum total biomass was recorded 
under A. marmelos, however the grain yield was not 
affected.
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During summer season (2015) natural oozing of gum 
in A. senegal (Fig. 89) and A. nilotica were observed in 
agri-horti-silviculture and horti-silviculture –II models. 
The gum yield of A. senegal ranged from 26.10 g/tree 
to 134.71 g/tree with an average value of 58.70 g/tree.

Fig. 89: Natural oozing of gum in Acacia senegal

In horti-silviculture–II model, A. nilotica has shown 
maximum growth. Survival of A. senegal in block 
plantation on rocky site was 100% and plants attained 
mean height of 430.40 cm with GBH (girth at breast 
height) of 17.10 cm. In general, survival and growth of 
A. nilotica was better than A. senegal. The gum yield of 
A. nilotica ranged between 11.66 to 90.63 g/ tree, with 
an average of 40.15 g/ tree.

In agri-silvi model (Field No. 40 and 41), after 3 years of 
plantation, on an average, A. nilotica (5 X 5 m spacing) 
has shown better survival and growth than A. senegal 
(10 X 5 m spacing)

Different agroforestry models at farmers’ field in 
Garhkundar- Dabar (GKD) –(Bundelkhand region) 
watershed and Ambabai village
After 6 years of planting, A. senegal recorded more 
survival (78%) than A. nilotica (53%) in GKD watershed. 
Out of planted horti-cultural species, guava had 
shown maximum survival (98%) while, karonda the 
least (12%). Anola recorded maximum GBH and plant 
height. In terms of plant height A. senegal was better 
than A. nilotica.

Average survival percentage of A. senegal on field 
bunds ranged from 50 to 83% in GKD watershed.

In Ambabai village after 4 years of planting, survival 
of A. senegal was 54% with plant height of 254.90 cm 
and collar diameter 6.90 cm.

Gum garden
A gum garden of A. senegal was developed in July 
2014, which is further extended in 2015 at Central 
Research Farm of CAFRI, Jhansi. In all total 353 plants 
of A. senegal and B. monosperma (as border row 
plantation) have been planted at 3 x 3 m spacing. In 
gum garden part I and II, the survival percentage of A. 
senegal (88 and 85% respectively) was better than B. 
monosperma (15 and 42% respectively).

Growth of Anogeissus pendula plantation 
Monitoring of plantation of Anogeissus pendula and 
Anogeissus latifolia, established in 1990 with 5 x 5 m 
spacing, concluded that after 25 years of plantation 
better survival (89%) was recorded in A. pendula while, 
better GBH, canopy spread and height was observed 
in A. latifolia. This model is now being used as 
agroforestry models (Field No. 33 and 34) for tapping 
gum and raising intercrops. Another plantation of 
tissue culture raised progenies of 5 plus trees of A. 
pendula (1994), which is now used for standardizing 
gum tapping techniques, was monitored. The 
maximum GBH was recorded by AP-35 progeny while 
minimum by AP-12.

Standardization of gum tapping techniques
A field trial in February 2016 was conducted on 
naturally occurring 15-20 years old trees of B. 
monosperma to find out the effect of depth of incision 
on stem of tree for standardization of gum tapping 
techniques. Length of notching was studied on the 
stem bark of 20-25 years old tree. To regulate depth 
and length of cuts, a bill hook was purposely designed 
and got fabricated locally. The field trial consisted of 
three depths of cut viz. 0.5 cm, 1.0 cm and 1.5 cm and 
three lengths of cut viz. 1.0 cm, 2.0 cm and 3.0 cm

Maximum and minimum B. monosperma gum was 
obtained when notching was done up to 1.0 cm and 
0.5 cm of depth on stem bark of the trees respectively

For analysing effect of length of cut on gum exudation, 
the depth of cut was kept uniform (1cm) for all trials. 
Findings revealed that maximum gum was obtained 
when length of incision was 1.0 cm followed by 3cm 
long notch. The 2.0 cm long notch yielded minimum 
B. monosperma gum (Fig. 90).
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Fig. 90: Effect of different lengths of incision on stem bark on 
B. monosperma gum yield

Factors of survival of lac insect on B. monosperma 
in summer
In the year 2015-16, observations were recorded on 
temperature, relative humidity and survival of lac 
insect to assess critical levels of temperature and 
humidity for survival of lac insect on B. monosperma 
trees. Monitoring of lac survival started from 9 March, 
2015 and ended on 27 July, 2015. About 48% lac 
insect survived during summer of 2015 which is 
better than the survival assessed in summer season 
of 2014 (complete mortality in second week of June).

1.4	 Project on Guar Gum at VNMKV, Parbhani
In formulation of value added products, both guar 
and arabic gum plays an important role as stabilizer, 
emulsifier, texturing agent, thickening agent etc. 
depending upon the requirement. If a gum is used in 
combination with other gum/gums, the performance 
of each gum can be improved depending upon the 
selectivity of a particular property (fat reduction, 
texture enhancement etc.) of each gum during 
process of product development. Both guar and 
arabic gum are non-toxic, water soluble, contains 
nutritional values and can be used as dietary fibre. 
Hence, both can be added together, as gum blend, 
in food product formulation. Both guar and arabic 
gum were taken in equal proportion for making gum 
blend. Following products were developed using 
gum blend:  

Preparation of millet nutri bar
Finger millet or ragi (Eleusine coracana L), amaranth 
(Amaranthus cruentus), bajra, (Pennisetum glaucum), 
green soya bean (Glycine max), jaggery, glucose and 
gum blend were used in formulation of millet nutri 
bar (Fig. 91). Gum blend was used in concentration of 
0.0, 0.1, 0.2, 0.4 and 0.6 %.

The data pertaining to nutritive value of multi 
millet nutri bar (per 100g) was found to be as: fat 
1.85 g, protein 4.66g, fiber 8.3g and energy 378 
Kcal. Production cost of millet nutri bar was worked 
out on the basis of cost of raw material including 
processing and packaging cost. The total production 
cost for preparation of 100g multi millet nutri bar 
costs Rs 6 approximately. From sensory evaluation 
(using 9-point hedonic scale) of multi millet nutri bar, 
incorporation of 0.4 per cent of gum blend was found 
to be overall acceptable and it improved the texture 
of millet nutri bar. Shelf life of millet nutri bar was 90 
days at room temperature.

Fig. 91: Sample of multi millet nutri bar

Preparation of peanut chikki
Peanut chikki (Fig. 92) was prepared using roasted 
peanut, sugar, liquid glucose and gum blend. Blend 
was used in concentration of 0.0, 0.1, 0.2, 0.3 and 0.4 
%. The sample containing 0.3 % of gum blend was 
found to be overall acceptable with enhanced texture. 

The force required to break the peanut chikki was 
ranged in between 12.98 Kg to 14.60 Kg. As the 
level (0.1, 0.2, 0.3 and 0.4%) of gum increased the 
force required was found to be decreased. As per 
the sensory evaluation, 13.48 kg force, for 0.3% 
gum blend, was found to be suitable i.e. satisfactory 
texture (bite).
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Shelf life of peanut chikki was found to be 60 days 
under normal conditions. The production cost of  
100 g peanut chikky was found to be Rs 5.52. 

Fig. 92: Sample of peanut chikki

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

Standardization of resin tapping from Pinus 
roxburghii tree
The experiment on standardization of stimulants 
for borehole and rill method of resin tapping was 
carried out in natural stand of chir pine located at the 
University Campus, Solan. There were 4 treatments 
and each treatment had three replications. A 
replication comprised of five trees. The detail of the 
treatments is given below:

T1: HCl 10% + 10% ethephon

T2: H2SO4 10% + 10% ethephon

T3: H2SO4 20% + 20% ethephon

T4: HCl 10% + 10% ethephon

Bore hole method
Six diameter classes were formed i.e. 30-35 cm, 35-
40 cm, 40-45 cm, 45-50 cm, 50-55cm, and >55 cm 
depending upon the availability of trees.

Maximum oleoresin yield in bore hole method 
was recorded with stimulant treatment of HCl 10% 
+ 20% ethephon (1983.89 g) and lowest yield of 
886.81g/season was observed in T3 (H2SO4 20% + 
20% ethephon).

The interaction study between stimulant 
concentration and diameter classes revealed that 
maximum oleoresin yield of 643.25 g/hole/tree 
was obtained from H2SO4 (10% + 10% ethephon) 
treatment with >55 cm diameter class.

The interaction study between stimulant 
concentration and bore holes revealed that  maximum 
oleoresin yield of 623.52 g/hole/tree was obtained 
from third bore hole with (HCl 10% + 10% ethephon) 
of stimulant concentration. The minimum oleoresin 
yield of 132.08 g/hole was recorded in first bore 
hole with (H2SO4 20% + 20% ethephon) of stimulant 
concentration.

The interaction study between DBH (diameter at 
breast height) and bore holes revealed that the 
maximum oleoresin yield of 787.05 g/hole/tree was 
obtained from third borehole with > 55cm diameter 
class. The minimum oleoresin yield of 95.63 g/
hole was recorded in third borehole with 30-35 cm 
diameter class.

Rill method
Trees having diameter more than 30 cm were 
selected randomly for tapping. The rills were made 
at weekly interval and the chemical stimulants were 
sprayed with the help of spray bottle. The different 
stimulant treatments in rill method (Fig. 93) showed 
non-significant effect on oleoresin yield. 

The highest oleoresin yield of 9.98 kg/season was 
recorded in T4 (HCl 10% + ethephon 20%) and lowest 
yield of 5.36 kg/season was observed in T1 (HCl 10% + 
ethephon 10%)

Fig. 93: Resin tapping experiment at Nauni Campus –  
Rill method
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The resin tapping experiment at Forest Division 
Hamirpur (HP) was started in April, 2011 to find out 
the resin yielding potential of chir pine trees. The 
effect of different gum inducer treatments and DBH 
on oleoresin yield in borehole method was studied in 
the year 2015-16. Eight diameter classes were formed 
i.e. 30-35 cm, 35-40 cm, 40-45 cm, 45 – 50cm, 50 - 
55cm, 55-60 cm, 60 – 65cm and > 65 cm depending 
upon the availability of trees. Three bore holes at 
different times (April-Nov, June-Nov, and Sept-Nov) 
were drilled in each tree. The oleoresin was collected 
at the end of season. 

�� 	 The highest oleoresin yield of 876.00 g/season 
was recorded in T1 (HCl 10% + 10% ethephon) 
and lowest yield of 471.20 g/season was 
observed in T3 (H2SO4 20% + 20% ethephon).

�� 	 The highest and lowest mean oleoresin yield 
of 327.03 and 206.9 g/hole/tree was obtained 
from second and third number bore hole 
respectively.

�� 	 The interaction study between DBH and bore 
holes revealed that maximum oleoresin yield 
of 483.33 g/hole/tree was obtained from 
second borehole with 55-60 cm diameter 
class and minimum oleoresin yield of 76.67 g/
hole was recorded in third borehole with 30-
35 cm diameter class.

Relationship between the environmental factors 
and oleoresin yield
To study the relationship between the environmental 
factors and oleoresin yield the environmental 
data from year 2010 to 2014 were taken from the 
Department of Environmental Science, Dr. YS Parmar 
UHF, Nauni, Solan (HP). The simple environmental 
correlation between the oleoresin yield and 
environmental factors viz., maximum temperature, 
minimum temperature, average relative humidity, 
total sunshine hours/month, total rainfall, total 
evaporation and oleoresin yield was determined.

�� 	 The oleoresin yield exhibited positive 
significant correlation coefficient with 
maximum temperature (0.849998) and total 
evaporation (0.80904).

�� 	 The oleoresin yield had significant and 
negative correlation with minimum 
temperature (-0.548107) and average relative 
humidity (-0.47512).

Effect of different sites and needle colour on 
oleoresin yield
To study the effect of sites and needle colour on 
oleoresin yield, nine sites were selected i.e. Solan, 
Chail, Dagshai, Dharamshala, Kunalpathari, Kohala, 
Banjar, Riwalsar and larji. One bore hole was drilled 
for a period of one month and stimulant, H2SO4 20% 
+ Ethephon 10%, was used. In this experiment the 
total 162 trees were tapped. The colour of needles 
was compared with the colour chart of the Royal 
Horticulture Society. The data revealed that the 
oleoresin yield was significantly affected by the site 
and needle colour.

�� 	 The maximum mean oleoresin yield of 628.22 
g/hole was recorded in Kohala which was 
statistically at par with 580.45 g/hole was 
recorded in Dharamshala. The minimum 
mean oleoresin yield of 208.43 g/hole was 
observed in Dagshai

�� 	 The highest and lowest mean oleoresin 
yield of 564.41 and 288.53 g/hole/tree was 
obtained from dark green needle and light 
green needle colour tree respectively

The interaction study between site and needle colour 
revealed that maximum oleoresin yield of 904.60 
g/hole/tree was obtained from dark green needle 
colour tree of Kohala site and minimum oleoresin 
yield of 120.00 g/hole was recorded in light green 
needle colour in Chail

1.6	 Project on Karaya Gum at IGKVV, Raipur

Standardization of gum tapping Karaya (Sterculia 
urens)
The gum tapping in karaya trees were done at four 
sites i.e., Navagarh, Zarjara, Chikli blocks of Gariaband 
districts and Churcha colliery in Korea district. Five 
concentrations of ethephon were used (i.e., 0.78, 3.12, 
2.34, 1.95 and 3.9 %) for gum tapping purpose by drill 
method in the year 2015-16. Following conclusions 
were drawn:

�� Tree girth, temperature and relative humidity 
plays significant role in the process of gummosis 
in karaya.

�� Application of 4 ml of 3.9% ethephon in two 
consecutive doses at one-month interval was 
superior as compared to lower doses. This level 
was found to be very effective even in lower tree 
girth for high production of gum.
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�� High elevation of tree had significantly negative 
impact on gum production. As compared to 
Church colliery (Korea) elevation of 626 m, 
the production was higher in Chikli village 
Gariyaband, elevation of 342m.

Babool (Acacia nilotica)
The experiment was conducted for inducing 
gummosis in babool trees at Naya Raipur using gum 
inducer (ethephon) and mechanical method of single 
cut in April. Two consecutive doses of ethephon were 
applied by drilling hole at one-month interval on April 
10 and May 10, 2015 with various concentrations of 
stimulant viz. 0.39, 0.78, 1.36, 2.34, 3.12 and 3.91% 
(4ml). Four ml of ethephon (E-super @3.9%) in two 
consecutive applications at one-month interval was 
found superior over lower doses of stimulant, for 
gum production in babool (Fig. 94 ). As compared 
to mechanical method of gum tapping, drill method 
was found to be more effective in babool. Maximum 
gum production was achieved in the month of June.
Temperature and RH played significant role in gum 
production.

Fig. 94: Drilling & gum exudation from babool tree

Fig. 95: Dhawara gum exudation using ethephon (drill method )

Sustainable utilization of gum and resin by 
establishing improved tapping technique in 
Dhawara / Ghatti (Anogeissus latifolia )
Scientific method to obtain maximum gum from 
dhawara tree is not available scientifically, hence 
study on various tapping techniques were carried 
out in order to establish improved tapping method 
for safe harvesting of gum. The experimental site 
was Khargadi village (District Tidla) of Chhattisgarh. 
Mechanical method (one blaze, three blazes, use of 
die and  semi arc method) and gum inducer method 
(use of ethephon - 0.78, 1.56, 2.34, 3.12 and 3.9%, AIA 
– 400 and 800 ppm, KNO3 -1% and 2% by hand girmit) 
was applied on March 15 and May 15, 2015. After 
seven days of application, gum collection was started 
and continued up till gum exudation was nil for each 
treatment. Following conclusions were drawn:
Two consecutive dose of ethephon 4ml @3.9%, 
applied at 30 days’ interval, was found most effective 
in gum production (Fig. 95) over other gum inducer 
techniques as well as mechanical methods
In mechanical method, three blazes with axe was 
superior over semi arc and die method
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1.7	 Project on Guggul at JNKVV, Jabalpur

Effect of foliar application of plant growth regulators 
and nutrients on anatomy of  Commiphora wightii in 
the Chambal ravines
Three inches of tertiary branches of the treated 
guggul plants were collected on February, May, 
July, September, November, December 2015 and 
March 2016 and preserved in Formalin. Microscopic 
examination and quantification of sections were 
undertaken using an image analyzer (Leica-DM 
750). The analysis of transverse section was carried 
out for identification of guggul gum ducts/mm2 and 
measurement of its frequency, width and area. 

The density of gum ducts/mm2 was highest (46.68) 
in plant growth regulator in March. Whereas, the 
density of gum ducts was highest during March in all 
the cases except that of micro nutrients where it was 
maximum (37.29) in December (Fig. 96).

Fig. 96: Periodic variation in the density of gum ducts in 
Commiphora wightii under different treatments

Effect of different dates of sowing and seed colour 
on the germination and growth parameters of  
C. wightii
The experiment was conducted in JNKVV, Jabalpur 
during the year 2016 with six dates (D1- 8th 

June, 2016, D2-12th June, 2016, D3-20th June, 2016, 
D4- 2nd July, 2016, D5 – 13th July, 2016 and D6 – 18th 
July, 2016) of sowing with Complete Randomized 
Design, in four replications, to Investigate the effect 
of the different dates of sowing and seed colour on 
the germination of C. wightii seeds. 

It was found that the black coloured seeds had a higher 
germination as compared to light colored seeds. The 
higher water uptake rate and germination in black 
colored seeds are likely due to the degeneration of 
seed coat. 

It was also noticed that in both light and dark coloured 
seeds, germination was maximum in July month.

Influence of submergence and seed colour on 
germination of C. wightii seeds
This experiment was undertaken to evaluate 
the germination improvement under laboratory 
conditions in the different periods of submergence. 
Seeds were soaked for T1-00, T2-24,T3-48, T4-72 and T5-
96 hours respectively in beakers with control (T1 no 
submergence) then placing in plastic petri dishes in 
seed germinator. Seeds were kept for germination 
at constant temperature and humidity in the dark 
germinator. Fifteen days after completing treatment, 
germination percentage were calculated.

Dark coloured seed of guggul seed germination 
percent had the highest value (17.50%) in T2-24 h 
while for the light coloured seed germination, the 
maximum percent (5%) was in T2-24 h submergence

1.8	 Project on Tamarind seed gum at TNAU, 
Coimbatore

The study aims to identify best sources of tamarind 
collection for maximizing tamarind kernel powder 
and tamarind seed gum production. During the year 
2015-16, research work on pod characterization, seed 
characterization, tamarind kernel powder yield and 
tamarind seed gum production were taken up for 
sample collected from different agro-climatic zone of 
Tamil Nadu (North-western zone, Cauvery-delta zone, 
Southern zone, Western zone and North-eastern 
zone) and different age-classes (10-20 years, 20-30 
years, 30-40 years, 40-50 years and 50-60 years) of 
tamarind tree.

Characterization of Tamarind pod
Agro-climatic variation

�� 	 Pods were graded in to six categories viz. 
one seeded, two seeded, three seeded, four 
seeded, five seeded and multi seeded. Also, 
pod length, pod width and pod shell thickness 
were studied for five agro- climatic zones. 

�� 	 North Western zone recorded maximum 
number of one seeded and multi seeded 
pods, North Eastern zone recorded maximum 
number of two seeded, three seeded and five 
seeded pods whereas Cauvery delta zone 
recorded maximum number of four seeded 
pods.

�� 	 Maximum (13.23 cm) and minimum (2.34 cm) 
pod length was observed in multi seeded pod 
of North Western zone and one seeded pod of 
Cauvery delta zone, respectively.
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�� 	 North Western zone accounted maximum 
(2.73cm) and minimum (1.43cm) pod width in 
two seeded and one seeded pod respectively.

�� 	 Among the different agro-climatic zones, pod 
shell thickness ranked in the order of 0.103 
cm (Western zone) > 0.089 cm (North Eastern 
zone) > 0.081 cm (Cauvery delta zone) > 
0.060 cm (Southern zone) > 0.054 cm (North 
Western zone).

�� 	 The pod shell content (%) varied from 28.75 
per cent (North Western zone and North 
Eastern zone) to 34.96 per cent (Cauvery delta 
zone). Similarly, the seed content of the pod 
was minimum (24.66 %) in Cauvery delta zone 
and maximum (29.41 %) was observed in 
North Western zone of Tamil Nadu.

�� 	 High variation in fibre content was observed 
with the values 2.53 per cent (Cauvery delta 
zone) to 5.51 per cent (North Western zone). 
Pulp content was accounted to be lowest 
(35.93 %) in Southern zone and highest (40.92 
%) was in North Eastern zone. 

Age-classes variation
�� 	 In one, two and three seeded pods, maximum 

number of pods per kg were found in age class 
of 20-30, 50-60 and 10-20 years, respectively. 
In age class of 40-50 years, four, five and multi 
seeded pods were in maximum count.

�� 	 Pod biometrics (pod length, width and shell 
thickness) was recorded maximum in age 
class of 30-40 years for one, two, three and 
multi seeded pods. For four and five seeded 
pods it was maximum in age class of 50-60 
and 10-20 years respectively.

�� 	 Tamarind seed and pulp content was 
maximum in age class of 40-50 and 50-60 
years respectively. Whereas pod shell and 
fibre content was maximum in age class of 10-
20 years.

Characterization of Tamarind seed
Agro-climatic variation

�� 	 Weight of tamarind seeds varied from 101.06 
to 66.32 g/100 seeds for North Western zone 
and Cauvery delta zone respectively.

�� 	 Length and width of tamarind seed was 
maximum (1.46cm and 1.01cm respectively) 
for North Western zone and minimum (1.27cm 

and 0.88 cm) for Western zone and North 
Eastern zone respectively.

�� 	 Cauvery delta zone accounted for maximum 
number of small and big size seeds/kg of 
tamarind seeds and Southern zone accounted 
for maximum number of medium size seeds/
kg of tamarind seeds. Sieve sizes namely, <9.5 
mm (Small seeds), 9.5 mm (Medium seeds) 
and 11.2 mm (Big seeds) were used for grading 
(size wise).

�� 	 Tannin content in tamarind seed coat was 
maximum (301.84 mg g-1) and minimum 
(240.35 mg g-1) in Western and Southern 
zone respectively.

Age-classes variation
�� 	 The age class of 40-50 years was observed 

maximum 100 seed weight of 94.26 g, which 
was statistically on par with the age class 
of 30-40 years (92.96 g). The minimum was 
observed in age class of 10-20 years with the 
100 seed weight of 71.41 g.

�� 	 The maximum seed length of 1.56 cm 
and minimum seed length of 1.19 cm was 
recorded in age class of 50-60 and 10-20 years 
respectively. Whereas, lowest seed width (0.65 
cm) was observed in age class of 20-30 years 
and highest in age class of 50-60 years with 
the value of 0.99 cm.

�� 	 Maximum number of big, medium and small 
size seeds were recorded in 10-20, 20-30 and 
40-50 years respectively.

�� 	 Highest tannin content (285.13 mg g-1) was 
found in seed coat of age class of 10-20 years. 
Whereas minimum tannin content (259.66 mg 
g-1) was found in seed coat of age class of 20-
30 years.

Characterization of Tamarind kernel powder

Agro-climatic variation
�� 	 The sources from North Western zone 

recorded highest tamarind kernel powder 
outturn (80.42 %) followed by Southern zone 
(77.53 %), Western zone (70.17 %), North 
Eastern zone (67.90 %) and the lowest was 
observed in Cauvery delta zone with the 
outturn of 62.68 per cent.



  

Annual Report 2016-17

61

Age-classes variation
�� 	 The maximum tamarind kernel powder 

outturn was recorded in age class of 40-
50 years with the value of 80.96 per cent, 
followed by age class of 30-40 years (80.34 %), 
age class of 10-20 years (79.61 %), age class 
of 20-30 years (77.47 %) and the minimum 
outturn of tamarind kernel powder (75.78 %) 
was obtained in age class of 50-60 years.

Tamarind seed gum yield
Agro-climatic variation

�� 	 The quantity of tamarind seed gum (TSG) 
extracted from one kilogram of tamarind 
kernel powder (TKP) reflects the seed gum 
yield. TSG was prepared by boiling the slurry 
(20g TKP/ 1 litre distill water) for 20 min, 
followed by centrifugation (20 min, 5000 
rpm) of slurry and drying (1100C for 12 h) 
of supernatant solution. The seed gum was 
observed maximum in North Western zone 
with the yield of 139.54 g gum/kg of tamarind 
kernel powder, followed by Southern zone 
(131.11 g/kg), Western zone (128.89 g/kg), 
North Eastern zone (123.46 g/kg) and the 
minimum (116.71 g/kg) was observed in 
Cauvery delta zone

Age-classes variation
�� 	 The tamarind seed gum yield from 1 kg. 

of tamarind kernel powder was studied in 
different age-classes and was ranked in the 
order of 148.65 g/kg (40-50 years) > 145.18 g/
kg (30-40 years) > 141.37 g/kg (20-30 years) > 
135.03 g/kg (50-60 years) > 134.60 g/kg. (10-
20 years).

Development of dehuller for tamarind
Tamarind dehuller unit (Fig. 97), consisting of feed 
hopper, set of crushing rolls, beater assembly, sieve, 
aspirator and outlets, was developed by TNAU, 
Coimbatore. Over all dimensions of this machine are 
900 mm x 800 mm x 1200 mm. The feed hopper is 
made of 20-gauge mild steel with a capacity of 15 kg 
per hour. The entire unit was mounted on Mild Steel 
angle 1200 x 900 mm stand. Dehulling efficiency 
of tamarind dehuller was estimated to be 83.70  
per cent.

Fig. 97: Tamarind Dehuller Unit

1.9	 Project on Natural Dammars at KAU, Thrissur

Standardization of dammar tapping process for 
Canarium strictum trees
Three different tapping methods were studied for 
black dammar extraction from Canarium strictum 
trees. Ist, IInd and IIIrd grade dammers were obtained 
from trees. Trees belonging to various diameter 
classes (<50cm, 50-100cm, 100-150cm and >150cm) 
were selected for tapping. In all cases maximum 
amount of dammar was collected from trees having 
girth class > 150cm. Black dammar exudates from 
bark of C. strictum tree.

Box type method
In this method, bark of tree was removed in the form 
of a box (20 cm ×20 cm) and dammar was collected 
(at Malakkapara) after one month of bark removal 
(Fig. 98). The advantage of this method was the easy 
procedure and its simplicity. But removal of bark and 
exposure of a large area adversely affects the tree 
growth.
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Fig. 98: Box type method of resin collection in Canarium 
strictum

Bore hole method 
This method was studied in two different sites in Kerala 
(Malakkapara and Nelliamapthy). The highlight of this 
method was the minimum removal of bark and the 
maximum collection of resin. In this method, a strip 
of bark was removed and a slanting pipe of 5 cm long 
was inserted at the bottom of the strip. A plastic bag 
was attached to the slanting pipe for collection of the 
resin. Then the cut portion was covered with a plastic 
sheet. Majority of resin obtained in the method were 
in first quality in nature. But only a small quantity of 
resin was collected in this method and large amount 
of resin flowed to other area adjacent to the mouth of 
slanting pipe. But complete target was not achieved 
in this method because of the hardness of resin and 
clogging of the top of the vial when it was exposed 
to air.

Strip cut method 
This method was a modification of bore hole method. 
In this method, a small portion of bark was removed 
from the C. strictum tree and half blown polythene 
cover was fixed underneath this cut. The resin oozes 
through the strip and flows to the polythene cover 

directly (Fig. 99). The advantage of this method 
was the minimum injury to the wood and the resin 
oozes directly to the cover. The total quantity of resin 
collected (after one month) was relatively higher 
when compared to the other methods and also the 
maximum amount (90%) of first grade dammar was 
collected in this method. Hence, strip cut method 
was found to be more efficient method in dammar 
extraction.

Fig. 99: Strip cut method of resin collection in Canarium 
strictum

Standardization of dammar tapping process for 
Vateria indica trees
Two different methods were analyzed for white 
dammar collection from Vateria indica trees and three 
grades (Ist, IInd and IIIrd) of dammar were obtained. 
Four various diameter classes (<50 cm, 50-100 cm, 
100-150 cm and >150 cm) were selected for tapping. 
White dammar exudates from the sap wood of the 
tree.

Box type method
Box type (20 cm ×20 cm) cuttings were tried in V. indica 
trees at Malakkapara as well as at Peechi. This method 
was not successful because only small quantities of 
resin were obtained from this method. The amount of 
resin collected by this method was very low. However, 
the trees with girth > 150 cm produced more quantity 
of resin.

Deep cut method 
In this method deep cuts were made at a depth of 
2-3 cm on the wood (Fig. 100). This method yielded 
relatively high amount dammar when compared to 
other method. It was observed that the resin yield 
increased with increasing girth of trees. However, at 
Peechi, the yield was more in the girth class ranges 
from 100-150 cm. This method had significant 
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influence in the production of first quality and third 
quality resins from the trees at Malakkapara and 
Peechi respectively. 

Fig. 100: Deep cut method of resin collection in Vateria indica

It was noticed that V. indica trees exudates more resins 
from natural injuries than manmade injuries. Whereas 
C. strictum trees exudate more amount of resin from 
natural as well as artificial wounds.

1.10	Project on Pinus kesiya Resin at ICAR- 
Research Complex for NEH Region, Umiam

Standardization of resin tapping process for Pinus 
kesiya trees
For Oleoresin tapping study, Pinus kesiya grown in 
agroforestry experimental field of ICAR Research 
Complex for NEH Region Umiam, Meghalaya were 
tagged. A total of 482 matured P. kesiya trees were 
tagged individually for bore hole tapping. CBH 
(circumference at breast height) of all the P. kesiya 
trees were measured and then grouped into three 
different diameter classes viz., 30-40 cm, 40-50 cm 
and >50 cm for experimental purpose. 

Resin was extracted month wise from the trees of 
different diameter classes viz 30-40 cm, 40-50 cm 
and >50 cm diameter class. Maximum resin yield was 
noticed in the month of September, 2015 in tree of 
>50 cm diameter class (342.11 g tree-1)

On monthly basis, average resin yield was maximum 
(194 g tree-1) and minimum (145 g tree-1) for >50 cm 
diameter class and 30-40 cm diameter class trees 
respectively.

Characterization of oleoresin for its physico-
chemical properties
Resin was processed by steam distillation and rosin 
and turpentine percentage was estimated in the resin 
extracted from these three diameter classes. Mean 
turpentine yield was found to be 14.97 per cent, 15.07 
per cent and 16.36 per cent respectively in 30-40 cm, 

40-50 cm and > 50 cm diameter class. Although there 
is variation in turpentine percent among different 
diameter classes, the difference is non-significant in the 
small data set. Total oleoresin collection, for the duration 
of five months (November to March), was found to be 
highest in 40-50 cm diameter class (Fig. 101). 

30-40 cm 40-50 cm >50 cm

14.97

85.03

15.07

84.93

16.36

83.64

Turpentine (%) Rosin (%)

Fig. 101: Variation in rosin and turpentine yield in different 
diameter classes of Pinus kesiya

2.	 Network project on Conservation of Lac 
Insect Genetic Resources

2.1 	 Lead Centre: ICAR-Indian Institute of Natural 
Resins and Gums, Ranchi

Propagation of F. semialata on F. macrophylla
Vegetative propagation methods like budding, 
cleft grafting and inarching were continued on 
macrophylla with semialata. Twenty five each were 
inarched, cleft grafted and budded between semialata 
and macrophylla. Five and ten were successful on 
inarching and cleft grafting respectively whereas 
budding did not perform well (Fig. 102).

Inarched plants

Cleft grafted plants

Fig. 102: Vegetative propagation of F. semialata on   
F. macrophylla
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Forecasting of lac insect larval emergence

This study was continued during different crop 
seasons 2015-16. To correlate different stages of yellow 
spot appearance with embryonic development and 
actual larval emergence for improved and accurate 
forecasting. Lac insect female cells were collected and 
grouped into six different stages (Stage 0, 1,2, 3, 4 and 
5) based on appearance of yellow spot. Photographs 
were taken of female cell with yellow spot appearance 
and developing embryo in the mother cells were 
observed under microscope. Time lag relation (in 
days) between initiation of larval emergence and 
different stages of yellow spots varied greatly. 
Number of days for actual larval emergence was also 
varied in different seasons (Table 23). 

Table 23.	 Forecasting of lac insect larval emergence 
in different stages

Stages

Number of days to emerge

Baisakhi 
2015-16 

Katki 
2016 

Aghani 
2015-16 

Jethwi 
2016

Stage 0 9.05±3.01 8.38±2.06 22.00±6.99 12.50±2.96

Stage 1 6.42±1.98 5.94±1.20 15.63±4.78 10.30±3.03

Stage 2 5.05±2.33 5.08±1.60 12.85±4.39 7.14±3.10

Stage 3 4.18±1.71 4.36±1.43 5.06±1.95 6.52±1.64

Stage 4 2.47±1.07 2.26±0.72 3.26±1.12 3.84±1.84

Stage 5 1.65±0.48 1.32±0.47 1.09±0.36 1.74±0.88

Broodlac quality of lac insects

Broodlac quality study was done with different 
quality of broodlac viz., 25, 50, 75 and 100 per cent 
lac encrustation harvested from different lac hosts 
for baisakhi 2015-16 (palas), katki 2016 (ber), aghani 
2015-16 (ber) and jethwi, 2016 (kusum). Maximum 
lac crawlers emerged on 10,  9, 9 and 11days after 
harvesting of broodlac and most of the crawlers were 
emerged upto 10, 15, 15 and 20 days after harvesting 
of broodlac during baisakhi 2015-16, katki 2016, 
aghani 2015-16 and jethwi, 2016, respectively (Fig. 
103-106).

Fig. 103: Crawler emergence in different quality of broodlac 
during baisakhi 2015-16

Fig. 104:  Crawler emergence in different quality of broodlac 
during katki 2016

Fig. 105: Crawler emergence in different quality of broodlac 
during aghani 2015-16

Fig. 106: Crawler emergence in different quality of broodlac 
during jethwi 2016

To address the freshness assessment of the broodlac, 
the rate of weight reduction of broodlac was taken as 
an indicative parameter. Rate of reduction in weight 
of broodlac in different categories viz., 25, 50, 75 and 
100 per cent lac encrustation was calculated in palas 
(1.78, 1.60, 1.31 and 1.87 per cent per day) during 
baisakhi 2015-16,  ber (0.4, 0.6, 0.6 and 0.9 per cent 
per day) during katki 2016, ber (0.97, 1.08, 1.79 and 
1.70 per cent per day) during aghani 2015-16 and 
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kusum  (2.7, 3.3, 4.0 and 4.1 per cent per day) during 
jethwi 2016 (Fig. 107-110). The study also revealed 
that the rate of reduction in broodlac weight became 
near constant after 14, 15, 14, 11 days during baisakhi 
2015-16, katki 2016, aghani 2015-16 and jethwi 2016, 
respectively. The curve fitting model based on the 
rate of weight reduction can be used for prediction of 
freshness of broodlac samples.

Fig. 107: Rate of weight reduction with different quality of 
broodlac during baisakhi 2015-16

Fig. 108: Rate of weight reduction with different quality of 
broodlac during katki 2016

Fig. 109: Rate of weight reduction  with different quality of 
broodlac during aghani 2015-16

Fig. 110: Rate of weight reduction  with different quality of 
broodlac during jethwi 2016

NP-CLIGR cooperating center The Professor 
Jayashankar Telangana State Agricultural University, 
Hyderabad and Kerala Forest Research Institute 
(KFRI), Thrissur were monitored during 10-14th May, 
2016. Lac insect was observed on Ficus benghalensis, 
F. religiosa and F. recemosa at Masigunda near temple, 
Mahboonagar district, Telangana. Lac is being used 
for fixing arrows and wound healing by Chenchu 
tribals at Sarlapally, Telangana (Fig. 111 & 112). Home 
garden with F. semialata one of the components for 
lac cultivation was developed by KFRI, Thrissur (Fig. 
113).

Fig. 111: Lac insect on Ficus benghalensis at Masigunda

Fig. 112: Lac used as fixing arrows by Chenchu tribals at 
Sarlapally

Fig. 113: F. semialata as a component of home garden for lac 
cultivation at Thrissur
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Barcoding of new lac insect collections 
Twenty one new lac insect lines collected from 
different regions of the country (Kerala, Manipur, 
Meghalaya and Punjab) have been characterized 
using cox1 barcode gene. The results are given in 
Table 24. The lac insects collected from Manipur and 
Meghalaya matched with Kerria chinensis whereas the 
lac insect lines collected Kerala and Punjab matched 
with Kerria lacca.

Table 24. 	Barcoding of new lac insect lines 

State Code Product 
length (bp)

Per cent 
Homology

Matching 
with

Kerala K1 665 91% LIK008

Kerala K3 647 92% LIK008

Manipur MF2 662 81% LIK0031

Meghalaya MeF1 549 77% LIK0031

Meghalaya MeG1 542 84% LIK0031

Punjab PBPZ6 563 77% LIK0032

Punjab HRPZ6 541 78% LIK0011

Punjab DLPZ2 487 88% LIK0011

Punjab PBPZ7 471 88% LIK0039

Punjab PBPZ8 470 89% LIK0039

Punjab PBPZ11 474 90% LIK0039

Punjab PBPZ15 442 91% LIK0011

Punjab UPPZ15 487 88% LIK0043

Punjab UPPZ16 462 90% LIK0019

Punjab DLPZ5 480 92% LIK0043

Punjab HRPZ2 485 82% LIK0043

Punjab HRPZ3 467 86% LIK0039

Punjab PBPA3 495 87% LIK0011

Punjab PBPZ5 490 99% LIK0058

Punjab PBPZ9 497 99% LIK0058

Punjab PBPZ14 496 99% LIK0058

EST-SSR study of lac insect collections
Expressed Sequence Tag – Simple Sequencing Repeat 
(EST-SSRs) markers have been developed from the 
transcriptome data of lac insects. Thirty-one EST-
SSR markers were used to analyze 27 lac insect lines 
collected from different regions of the country and 
one exotic line. The dendrogram obtained through 
the analysis have clustered all the lac insect lines 
into 3 distinct clusters; first comprising of K. chinensis 
lines, second comprising mainly of rangeeni and third 
comprising of kusmi lines (Fig. 114).

Fig. 114: UPGMA dendrogram of 27 germplasm of Kerria spp based on 31 EST-SSR primers
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Insect-host plant interaction
To understand the lac insect-host plant interaction 
a study was initiated on the influence of lac insect 
feeding on biosynthate changes in Kusum (Schleichera 
oleosa) tree. Kusum tree was inoculated with kusmi 
strain of Indian lac insect (Kerria lacca Kerr) in the 
month of February 2016. The biochemical parameters 
viz., total sugar, total soluble protein, free phenol, 
total chlorophyll, carotenoid and one stress indicator 
proline were studied from the leaves of inoculated 
tree and compared with un-inoculated tree i.e. 
control.

The study revealed that upon inoculation 34% 
increase in total sugar was observed in lac inoculated 
tree over control. 

Total soluble protein was increased by 46.28 % in lac 
inoculated condition over control.

Total free phenol was increased by 94.49% and 
carotenoid by 83.93 % in lac inoculated condition 
over control. As far as total chlorophyll is concerned 
there is no change observed. 

Continuous feeding on host plants and profuse honey 
dew secretion by lac insect leads to moisture stress 
inside the plants as evident from high accumulation 
of proline in the leaves of the lac inoculated tree 
(568.75%) compared to control. This shows that 
water content in the plant is highly influenced by sap 
sucking insects.

Thus the present study reveals triggering of variety 
of biochemical and physical defense mechanisms 
in response to lac insect feeding on the host plants  
(Fig. 115 &116).
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Fig. 115: Effect of lac inoculation on biochemical aspect of  
host plant

m
g/

g 
fr.

w
t.

Proline

Inoculated Un-Inoculated

1.2

1

0.8

0.6

0.4

0.2

0

Fig. 116: Proline content in inoculated and un-inoculated  
host plant

Dry matter partitioning in lac ecosystem
A net house was created for studying the elemental 
and biomass partitioning in lac ecosystem (Fig. 117).

Fig. 117: Insect proof net house fabricated for the study

The initial data related to biomass partitioning in F. 
semialata reveals that due to inoculation of lac insect, 
the biomass required for the growth of lac insect is 
compensated from the dry matter of both stem and 
root when no fertilizer was applied to the system. 
When fertilizer mixture of NPK was applied to the 
system, all the components viz. stem root and leaf 
were compensated for the extra addition of lac insect 
biomass due to inoculation (Fig. 118).

Un inoculated Un  inoculated + Fertiliser

Inoculated Inoculated + Fertiliser

Stem Root Leaf Insect Stem Root Leaf Insect

Stem Root Leaf Stem Root Leaf

Fig. 118: Effect of lac inoculation with and without  fertilizer 
application  on biomass partitioning (dry weight basis)
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The sugar content of host plant was affected 
negatively due to lac inoculation both with and 
without fertilizer application (Fig. 119.)
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Inoculated -F Un inoculated +F Un inoculated -F
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Fig. 119: Effect of lac inoculation on sugar content of the host 
plant F. semialata

Network Co-operating Centres

2.2	 Central Agricultural University (CAU), Imphal

Survey of 5 districts in Manipur, 2 districts in 
Nagaland, 2 districts in Meghalaya and 2 districts in 
Tripura was carried out for collecting lac insect and 
host plant diversity.  Colour variation was observed 
between the Imphal west and east collection. ITK on 
method of producing sealing wax and lac dye has 
been documented from Meghalaya. Information 
on traditional method of brood lac inoculation in 
Meghalaya was recorded (Fig. 120 & 121). A new 
activity on “integration of lac-culture with apiculture” 
has been undertaken. Two new activities viz. Lac 
processing unit mainly for dye and wax and screening 
of native varieties of Malvaviscus sp. (China rose) 
against lac insect found in Manipur has been initiated.
Publication of article entitled, Lac insect in Manipur- A 
Case study, September 2016 in CAU, Farm Magazine, 
Vol 6(3):16-18 and two leaflets titled Cultivation of 
Lac insects and Lac insects and its importance for 
distribution at CAU Regional Agrl. Fair 2016, held at 
CAU, Imphal on 10th -12th Nov, 2016 has been carried 
out.

Fig. 120: Traditional method of broodlac inoculation in 
Meghalaya

Fig. 121: Use of lac dye for dying cloth by localities in Meghalaya

2.3	 Kerala Forest Research Institute (KFRI), 
Thrissur

74 sites in Tamil Nadu (from 11 districts), 14 in 
Karnataka (from 4 districts) and 1 site from Kerala (from 
1 district) were surveyed during the reporting period 
for the collection of lac insects and host plants. From 
the survey data, it was inferred that the elevation has 
no effect on the presence of lac as the survey revealed 
the presence of lac insect on various altitudes (Fig. 
122). Gene bank of lac host plants is being maintained 
in KFRI field station at Kottappara, Ernakulam in one 
acre space. 220 saplings of Flemingia semialata and 
Flemingia macrophylla has been planted for gene 
bank establishment. Training on Lac cultivation 
technique was conducted for 14 farmers when Dr. A 
Mohanasundaram, Scientist, ICAR-IINRG visited KFRI 
on 14th May 2016. Factors affecting introduction of 
lac farming in Kerala was described by the PI. Insect 
pest complex of F. semialata has been recorded for 
documentation. Productivity linked parameters- of 
lac insect collected from Vellore and that from B. 
monosperma has been carried out.
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Fig. 122: Elevation range of lac and its distribution in Kerala, Tamil Nadu and Karnataka

2.4.	 Maharana Pratap University of Agriculture & 
Technology (MPUAT), Udaipur

Survey of 24 districts in Rajasthan, 28 districts in 
Gujarat, and 18 districts in Haryana was carried out 
for collecting lac insect and host plant diversity. 
For ex-situ conservation of collected lac insects, 
establishment of F. semialata was a challenging 
task due to poor germination of the seeds and slow 
growth characteristics of the saplings. Majority of 
the collections (203 Nos.) are now being maintained 
on arhar plants. Herbariums of all the host plants 
collected are being maintained. Five Mass awareness 
campaign and four Farmer’s Trainings were conducted 
in Gujarat, Haryana and Rajasthan. Lac museum has 
been fully established and equipped with all relevant 
display materials related to lac. Knowledge sharing 
about Lac cultivation with farmers (approx. 2000 Nos) 
was carried out during Global Rajasthan Agritech 
Meet (GRAM) held at Jaipur during 8-11 November 
2016. One M.Sc and One Ph.D student are doing work 
on topic related to lac at the center. One booklet, one 
leaflet, four folders and four posters related to lac has 
been prepared and distributed among farmers (Fig. 
123 to 125).

Fig. 123: Herbariums maintained for Lac host plants

Fig. 124: Farmers training at Mavli, Udaipur
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Fig. 125: Lac museum established at MPUAT, Udaipur 

2.5	 Punjab Agricultural University (PAU), 
Ludhiana

Survey of 6 districts in Punjab, 11 districts in Haryana, 
and 14 sites in Delhi and 22 districts in Uttar Pradesh 
was carried out for collecting lac insect and host plant 
diversity during the reporting period. Productivity 
linked parameters of lac insect on F. semialata has 
been recorded. The duration of female and male cell 

differentiation was observed to be 19.6 days; male 
emergence initiated after 42.6 days. Initial settlement 
density of lac insect was 45.2/ cm2 and initial mortality 
was 38.72 per cent; Percentage male insects were 
65.49 (Table 25). Study on associated fauna visiting 
Flemingia plants have initiated. One paper entitled, 
Survey on lac insect Kerria lacca (Kerr) in different 
regions of Punjab has been presented in conference.

Table 25.	 Productivity linked parameters of lac insect of F. semialata

Productivity linked parameters Lower Middle Upper Mean

Initial density settlement (No/cm2) 32.6 55.0 48.0 45.20

Initial mortality (21 days after inoculation) (No/cm2) 21.2 26.4 33.0 38.72

Sex ratio (Per cent male insects) 60.5 68.94 67.04 65.49

2.6	 Prof. Jayshankar Telangana State Agricultural 
University (PJTSAU), Hyderabad 

Four districts in Telengana have been covered during 
survey. The Lac insects were reported from areal root 
of Ficus plants. 7 farmers have been identified for 
promoting lac cultivation in Adilabad District. 

2.7	 Sher-e-Kashmir University of Agricultural 
Sciences and Technology (SKUAST), Jammu

Six districts in Jammu & Kashmir and six districts in 
Himachal Pradesh have been covered during the 
reporting period for survey and collection of lac 
insects. A new broodlac farm is being established 
for quality broodlac production at the center. 
Certificates of recognition for successful farmers for 
their conservation efforts had been carried out by 
the center.  One day farmers training programme 
was conducted at Raya. Involvement of B.Sc. 

students of SKUAST Jammu in lac cultivation has 
been initiated.

2.8	 State Forest Research Institute (SFRI), Jabalpur

Eleven districts of Madhya Pradesh and 10 districts in 
Maharashtra have been covered during the reporting 
period for survey and collection of lac insects. Lac insect 
was found in Ficus citrifolia, Annona squamosa, Acacia 
auriculiformis, Butea monosperma, Ficus religiosa, 
Schleichera oleosa, Diospyrosme lanoxylon. Lac insect 
was collected during survey which was conserved, 
multiplied and studied biological attributes under ex-
situ condition in Regional Lac Insect field gene Bank. 
One workshop on Lac cultivation by scientific method 
was conducted at Madosa Village, Panna district. One 
brochure and three popular articles were published 
about lac cultivation. Lac host biodiversity of major lac 
producing districts of MP has been recorded (Fig. 126).
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2.9	 Assam Agricultural University (AAU), Jorhat

Seven districts in Assam and 3 districts in West Bengal 
have been covered for collection of lac insect-host 
biodiversity. Five new potential pockets of naturally 
occurring lac insect in Assam and West Bengal 
has been identified. A new project proposal was 
proposed entitled, Management of Callosobruchus 
chinensis Linn- a stored grain pest of Flemingia spp. 
A new strain of Beauveria bassiana (strain KR855715) 
was isolated and identified from Somenas cintillans 
which is being tested against Eublemma amabilis 
which showed 100% mortality (Fig. 127).

Monitoring visits of the lead center scientists during the period

Sl. No. Name of the scientists 
visited

Center(s) visited Remarks

1. Dr. Md Monobrullah SKUAST, Jammu Conducted one day training programme for 
farmers.

PAU, Ludhiana Monitored the progress.

CAU, Imphal Monitored the progress.

2. Dr. A Mohanasundaram KFRI, Thrissur Conducted one day training programme for 
farmers on lac cultivation.

PJTSAU, Hyderabad Surveyed for lac insect collection.

3. Dr. Anees K SFRI Jabalpur Monitored the progress.

MPUAT, Udaipur Conducted one day training programme for 
farmers on lac cultivation.

Fig. 126: Lac host plant diversity at high lac production zone of Balaghat and Seoni districts of Madhya Pradesh

Fig. 127: B. bassiana (KR855715) treated Eublemma sp.
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3. 	 Network Project on High Value Compounds and 
Phytochemicals (ICAR-IINRG, Ranchi Centre)

Synthesis of hydrogel from guar and moringa gum
Moringa gum and guar gum based hydrogel 
polymers were synthesized varying the 
concentration of monomer, cross linker and initiator. 
The characterization with SEM, elemental analysis 
FTIR and thermal analysis has been completed. For 
investigating application of guar gum based hydrogel 
in heavy metal absorption study has been conducted.

Effect of adsorbate solution pH
To study the effect of pH of Cr (VI) solution on its sorption 
capacity by the hydrogel, sorption experiments were 
carried out at a pH range of 3–10. The percent removal 
of Cr (VI) significantly decreases upon increasing the 
pH value from 3, 7 and 10. The percent removal is 
higher in acidic than in alkaline medium. Under acidic 
conditions, the surface of the sorbent becomes more 
protonated and attracts anionic species of Cr (VI). As the 
pH increases, the protonation of the sorbent surface 
decreases leading to reduction in the electrostatic 
attraction between the Cr (VI) species and the sorbent 
surface, with a consequent decrease in the percentage 
removal of Cr (VI) (Fig. 128).

Fig. 128: Effect of solution pH on per cent removal of Cr (VI)

Fig. 129: Effect of adsorbent dose on per cent removal of Cr(VI)  
at pH-3

Fig. 130 : Effect of adsorbent dose on per cent removal of Cr(VI)  
at pH-7

Fig. 131: Effect of adsorbent dose on per cent removal of Cr2+ 
(VI) at pH-10

Effect of sorbent concentration
To investigate the effect of sorbent concentration on 
the amount of sorbed Cr (VI), the sorbent concentration 
was changed in the range (1–5 g/l), keeping constant 
adsorbate concentration and keeping other sorption 
parameters, like pH, temperature and immersion 
duration constant.

The percent removal of Cr (VI) increases by increasing 
the sorbent concentration. That is, the percent 
removal increased from 54 to 93% as the hydrogel 
dose increased from 1 g/l to 5 g/l. This can be 
associated with higher available surface area, and 
more available sorption sites at higher sorbent doses.
(Fig. 128 to 131).
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Approved on-going Research Projects

S. No. Project No. Title of the Project Principal Investigator

Core Program – I : Productivity and Quality Improvement

1. 1.1.031 Collection, conservation, characterization and documentation 
of lac insect and host plant bio-diversity and potentiality trials.

Dr. VD Lohot

2. 1.1.049 Integrated nutrient management and vegetative propagation 
technique for quick establishment of Kusum (Schleichera 
oleosa (Lour.) Oken).

Dr. S Ghosal

3. 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

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

Core Program – II : Crop Production System Management

5. 1.1.047 Tritrophic interaction in lac ecosystem. Dr. A Mohanasundaram

6. 1.1.048 Carbon sequestration under different lac host based land use 
systems.

Dr. SS Bhat

7. 1.1.057 Management of stem canker disease of Flemingia semialata, a 
commercial lac host.  

Dr. AK Singh

8. 1.1.058 Lac Integrated Farming System-Phase II. Dr. SS Bhat

9. 1.1.059 Effect of abiotic factors on lac associated fauna in rangeeni 
crops.

Dr. Md Monobrullah, till 
November, 2016
Dr. A Mohanasundaram 
since December, 2016

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. 1.2.061 Control of deacetylation in gum karaya on storage for quality 
retention.

Dr. S Srivastava

12. 1.2.066 Biodegradation studies on lac resin using soil burial method 
processing.

Dr. PC Sarkar

Core Program – IV : Value Addition, Application Development and Product Diversification

13. 1.2.062 Synthesis and evaluation of cross-linked guar gum hydrogels 
for application in bio-remediation and in agriculture.

Sri N Thombare

14. 1.2.063 Green synthesis of silver nanoparticles capped in acacia and 
jhingan gum for bactericidal application.

Dr. MZ Siddiqui

15. 1.2.065 Development of coating formulation for paper packaging 
materials. 

Dr. MF Ansari
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S. No. Project No. Title of the Project Principal Investigator

16. 1.2.067 Modification of guar and arabic gum for potential use as 
dietary fibre.

Dr. AR Chowdhury

17. 1.2.068 Natural gum based adsorbents for removal of heavy metals 
from water.

Sri Mohd Ali

Core Program – V: Capacity Building of Farmers and Entrepreneurship Development

18. 1.3.037 Learning, capacity building, extension education and 
information service on natural resins and gums. 

Dr. AK Jaiswal

Core Program – VI: Technology Evaluation, Refinement, Dissemination and Demonstration

19. 1.3.038 Development and validation of IPM modules for the 
management of predators and parasitoids associated with lac 
insect, Kerria lacca (Kerr).

Dr. AK Jaiswal

20. 1.3.042 Evaluation of lac mud as organic manure. Dr. AK Singh

21. 1.3.043 Impact assessment of technological interventions and market 
research on natural resins and gums (NRGs).

Dr. RK Yogi

22. 1.3.050 Information & Communication Technology (ICT) intervention  
on natural resins and gums knowledge dissemination system.

Dr. Alok Kumar till 
September, 2016
Dr. AK Singh since 
October, 2016

23. 1.3.051 Standardization of package of practices for rangeeni lac 
cultivation on Flemingia semialata.

Dr. AK Singh

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

3.2.026.01 Field guide for identification of major resin and gum producing 
plants.

Sri N Thombare

3.2.026.02 Development and antibacterial activity of Buchanania lanzan 
(piyar) gum-based silver nanoparticles.

Dr. MZ Siddiqui

25. 3.1.054 Network Project on Conservation of lac insect genetic 
resources.

Dr. Md Monobrullah, PC
till November, 2016.
Dr. KK Sharma, PC since 
December, 2016.

3.1.054.01 Elemental budgeting of lac production system in Flemingia 
semialata for sustainable lac insect-host plant eco-system.

Dr. Anees K

26. 3.3.066 Network Project on High value compounds and 
phytochemicals.

Dr. SKS Yadav

Externally Funded Project

27. 2.3.039
(Jharkhand 

Govt. 
Sponsored)

Lac cultivation and processing unit establishment. Dr. AK Singh
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Publication and Publicity

Publications 

Research papers
�� Ansari MF and Kumari N (2016). Modification of 

shellac with melamine and epoxy resins. Asia 
Pacific Coatings Journal 29(2): 27-30.

�� Bhat SS, Singh NB, Sankhyan HP and Sharma KR 
(2016). Genetic variability for growth traits of 
different half-sib progenies of Pinus roxburghii 
Sargent. Ind. J. Ecol. 43(2): 765-769.

�� Bhat SS, Singh NB, Sankhyan HP and Sharma 
KR (2016). Variability studies for needle and 
wood traits of different half sib progenies of 
Pinus roxburghii Sargent. Physiol. Molecular Biol.  
Plants 22(2):231–239 (DOI 10.1007/s12298-016-
0358-y).

�� Binsi PK, Nayak N, Sarkar PC, Jeyakumar A, 
Ashraf PM, Ninan G, Ravishankar CN (2016). 
Structural and oxidative stabilization of spray 
dried fish oil microencapsulates with gum 
arabic and sage polyphenols: Characterisation 
and release kinetics, Food Chem. 219:158-168. 
Digital version at: http://dx.doi.org/10.1016/j.
foodchem.2016.09.126.

�� Chhaya, Prasad N, Pawar VS and Jadhav BA. 
(2016). Utilization of guar and arabic gum blend 
in food products. Food Process Engineering and 
Technology, 437-448.

�� Dubey S, Sinha DK, Murugan MS, Singh PL, 
Siddiqui MZ, Prasad N, Prasanna VA, Bhardwaj 
M and Singh BR (2015). Antimicrobial activity of 
ethanolic and aqueous extracts of common edible 
gums against pathogenic bacteria of animal and 
human health significance. Research & Reviews: J. 
Pharmaceutics Nanotechnol. 3(3): 30-36.

�� Ghosal S, Meena SC, Ghosh J and Thamilarasi 
K (2016). Strategy for application of macro-
micronutrients and liming in acid lateritic soils of 
Jharkhand for sustainable growth of Flemingia 
semialata.  Ind. J. Agric. Sci. 86 (2): 202–207.

�� Ghosh J, Lohot VD, Singhal V, Ghosal S and 
Sharma KK (2016). Morphological-biochemical-
physiological traits assisted selection for kusmi 
lac production on ber (Ziziphus mauritiana Lam.) 
varieties.  Ind. J. Hort. 73(1): 19-24.

�� Jaiswal AK, Singh JP and Patamajhi P (2016). 
Toxicity of some novel insecticides against 
Aprostocetus purpureus, parasitoid of lac insect 
Kerria lacca (Kerr). Ind. J. Entomol. 78(4): 356-360.

�� Kumar A, Jaiswal AK, Singh AK and Yogi RK 
(2015). Knowledge up-gradation of extension 
functionaries on non timber forest produces 
i.e. lac via Model Training Course. J. Community 
Mobilization and Sustainable Development 10(2): 
199-205.

�� Mohanasundaram A, Monobrullah Md, Sharma 
KK, Meena SC, Verma S and Ramani R (2016). 
Aprostocetus purpureus, a major parasitoid 
of Indian lac insect, Kerria lacca (Coccoidea: 
Tachardiidae). Ind. J. Ecol. 43 (Special issue-1), 
517-521.

�� Monobrullah Md, Mohanasundaram A, Meena 
SC, Verma S and Sharma KK (2016). Host and 
location mediated variation in life cycle and 
biological attributes of Indian lac insect, Kerria 
lacca (Kerr). Ind. J. Ecol. 43 (Special issue-1), 169-
172.

�� Sharma SC, Prasad N, Pandey SK and Giri SK 
(2016). A review on status of gum tapping and 
scope for improvement. Agri. Mechanization in 
Asia, Africa, and Latin America 47 (3): 68 – 75.

�� Sarkar PC, Sahu U, Binsi PK and Nayak N (2016). 
Effect of vegetables gums on proximate, 
functional, optical and sensory attributes of 
Catfish nuggets during chilled storage, Asian J. 
Dairy & Food Res. 35(2):130 – 136.

�� Siddiqui MZ (2016). Diverse applications of oleo 
resins. World J. Pharm. Sci. 4 (10):1-3. 

�� Siddiqui MZ, Chowdhury AR, Thamilarasi K, 
Prasad N and Singh BR (2016). Amino acid 
profiling, viscosity and antibacterial activity of 
acacia gums from different locations in India. 
World J. Pharm. Sci. 4(11):165-171.

�� Singh AK, Ghosal S and Jaiswal AK (2016). Effect 
of lac mud on fresh leaf yield of spinach. Agrica 
5 (2): 148-151.

�� Singh JP, Jaiswal AK and Monobrullah Md (2016). 
First Record of some pest insect on commercial 
lac host plant, Ziziphus mauritiana from India. 
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Proc. Natl. Acad. Sci. India, Sect. B. Biol. Sci. 86 (2): 
261-268.

�� Swami S, Mishra SR, Saha S, Kaur C, Shabeer 
A, Oulkar D, Banerjee K, Singh N and Singh SB 
(2016). Ozonation for pesticide residue removal 
and its effect on ascorbic acid, lycopene, 
β-carotene and phenolic content in tomato 
(Lycopersicon esculentum) fruits.  Pesticide 
Research Journal 28(1): 42-51.

�� Swami S, Muzammil R, Saha S, Shabeer A, Oulkar 
D, Banerjee K and Singh SB (2016). Evaluation 
of ozonation technique for pesticide residue 
removal and its effect on ascorbic acid, cyanidin-
3-glucoside and polyphenols in apple (Malus 
domesticus) fruits. Environmental Monitoring and 
Assessment, 188(5): 1-11.

�� Thamilarasi K, Mousam KR, Lohot VD, 
Mohanasundaram A, Ghosh J and Sharma KK 
(2016). Genetic diversity analysis of palas (Butea 
monosperma (Lam.) Taub.) flower variants 
through Random Amplified Polymorphic DNA. 
Ind. J. Plant Genetic Resources 29(2): 187-193 (DOI 
10.5958/0976-1926.2016.00027.9).

�� Thombare N, Jha U, Mishra S and Siddiqui 
MZ (2016). Guar gum as a promising starting 
material for diverse applications: A review. Int. J. 
Biol. Macromol. 88: 361–372.

�� Yogi RK, Kumar A, Siddiqui MZ, Thombare N, 
Meena GL and Vedamurthy KB (2016). Nutritional 
properties of the under-exploited Non-Wood 
Forest Products (NWFPs) and potential to 
supplement Indian diet: An empirical analysis. 
Agri. Economics Res. Review 29 (24): 199.

�� Yogi RK, Singh RK, Bhattacharya A, Jaiswal AK, 
and Kumar A (2016). Current scenario and new 
policy interventions in lac sector. Jharkhand J. 
Development and Mgmt. Studies 14(1): 6903-
6918.

Papers presented/contributed in conferences/ 
symposia/seminars

�� Following papers were presented in International 
Conference on Natural Resources Management 
– An Ecological perspective, SKUAST-Jammu, 
February 18-20, 2016: 

§§ Anees K and Monobrullah Md (2016). 
Rangeeni lac insect (Kerria lacca) survival and 
its dependence on biochemical profile of ber 
(Ziziphus mauritiana) during summer crop, p. 
775.

§§ Ghosh J, Lohot VD, Ghosal S and Singhal V 
(2016). Fruit ber varieties for winter kusmi lac 
production, livelihood opportunities for lac 
growers in Jharkhand, p. 381-382.

§§ Mohanasundaram A, Monobrullah Md, 
Sharma KK, Meena SC, Verma S and Ramani 
R (2016). Aprostocetus purpureus, a major 
parasitoid of Indian lac insect, Kerria lacca 
(Coccoidea: Tachardiidae), p. 217-218.

§§ Monobrullah Md, Mohanasundaram A, 
Meena SC, Verma S and Sharma KK (2016). 
Host and location mediated variation in life 
cycle and biological attributes of Indian lac 
insect, Kerria lacca (Kerr), p. 310. 

§§ Siddiqui MZ, Chowdhury AR and Ali M (2016). 
Polysaccharides: Potential source for silver 
nanoparticles synthesis, p. 442. 

§§ Thamilarasi K, Vinay KM, Toppo NN, Ranjan 
SK, Mohanasundaram A, Sharma KK and 
Ramani R (2016). Genetic association of lac 
insect (genus: Kerria) genotypes using EST-
Microsatellite markers, p. 857.

�� Following papers were presented in 18th Indian 
Agricultural Scientist and Farmer’s Congress on 
Prospects of Skill Development in Agriculture 
and Rural Development - A step towards make 
in India, Bioved Research Institute of Agriculture 
and Technology, Allahabad, February 20-21, 
2016: 

§§ Yogi RK, Kumar A and Jaiswal AK (2016). 
Impact assessment of skill development in 
lac cultivation and future prospects, p. 5.

§§ Kumar A, Yogi RK, Jaiswal AK and Singh AK 
(2016). Evaluation of project on lac cultivation 
processing in the Balod divisional forest area 
of Chhattisgarh under Swarnjayanti Gram 
Swarojgar Yojna (SGSY), p. 24.

§§ Jaiswal AK (2016). Novaleuran: An effective 
insect growth regulator to reduce biotic 
stress in lac cultivation, p. 64.

§§ Singh AK, Ghosal S and Jaiswal AK (2016). 
Manurial value of lac mud and its effect on 
performance of brinjal (Solanum melongena), 
p. 64-65.

�� Ghosh J, Lohot VD, Ghosal S, Singhal V and Sinha 
NK (2016). Drought resilient Flemingia semialata 
for improving lac productivity for drought prone 
ecologies. National Seminar on Innovative 



  

Annual Report 2016-17

77

Breeding Approaches for Agricultural Security, 
ISGPB-BAU, Ranchi, March 13-14, p. 64.

�� Following papers were presented in International 
Conference on Chemical Engineering and 
Advanced Polymeric Materials, BIT, Mesra, 
Ranchi, August 18-20, 2016: 

§§ Ansari MF and Prassad N (2016). Natural 
coating on paper packaging materials, p. 76.

§§ Chowdhury AR, Thombare N and Srivastava 
S (2016). Synthesis and Chracterization of 
cationic derivative of guar gum, p. 125-126.

§§ Mate Ch. J and Thombare N (2016). Jhingan 
gum : A promising food additive,  p. 81-82.

§§ Sarkar PC and Ansari MF (2016). Application 
of lac resin-based coating formulations for 
extending post harvest life of ginger, p. 84-85.

§§ Siddiqui MZ, Chowdhury AR and Ali M 
(2016). Synthesis of acacia gum-based nano 
formulations, p. 38-39.

§§ Srivastava S, Chowdhury AR, Walia S and Saha 
S (2016). Plant growth promotion activity of 
lac wax policosanol, p. 124-125.

§§ Swami S and Singh SB (2016). Ozonation for 
pesticide removal from capsicum fruits and 
its effect on nutritional quality, p. 78-79.

§§ Thombare N, Jha U, Mishra S and Siddiqui MZ 
(2016). Cross-linked guar gum hydrogels for 
environmental remediation, p. 82-83.

�� Following papers were presented in National 
Meet of Entomologists, ICAR-IIHR, Bengaluru, 
October 7-8, 2016: 

§§ Mohanasundaram A and Sharma KK (2016). 
Current status and importance of faunal bio-
diversity of lac insect in India, p. 34.

§§ Monobrullah Md, Mohanasundaram A, 
Sharma KK and Anees K (2016). Climate 
change and lac crop performance, p. 86.

�� Following papers were presented in National 
Symposium on Agrochemicals Research and 
Education in India: Appraisal and Road Map for 
Future, Division of Agricultural Chemicals, ICAR-
IARI, New Delhi, November 15-17, 2016: 

§§ Chowdhury AR, Srivastava S and 
Sudarshan M (2016). Antifungal evaluation 
of anthraquinone lac dye on some 
phtyotopathogenic fungi, p. 100.

§§ Mate Ch. J and Thombare N (2016). Physico-
chemical study of unexplored jhingan gum, 
p. 98.

§§ Siddiqui MZ, Chowdhury AR and Prassad 
N (2016). Synthesis and characterization of 
Buchanania lanzan gum-based silver nano 
formulations, p. 105.

§§ Srivastava S, Anees K, Yadav SKS and Prassad 
N (2016). Removal of Anti-nutritive factors 
from guar meal–A protein rich by-product, p. 
99. 

§§ Swami S, Mohanasundaram A and Lohot 
VD (2016). Comparative physico-chemical 
analysis of exudates resin of Shorea talura 
with Shorea robusta, p. 91.

�� Yogi RK, Kumar A., Siddiqui MZ, Thombare N, 
Meena GL and Vedamurthy KB (2016). Nutritional 
properties of the under-exploited Non-Wood 
Forest Products (NWFPs) and potential to 
supplement Indian diet: An empirical analysis. 
24th Annual Conference on Agriculture for 
Nutritional Security, ICAR-IVRI, Izatnagar (UP), 
December 15-17, p. 199.

Book/Chapters/Bulletins/Manuals/Extension 
folders/Project reports

�� Jaiswal AK, Singh AK and Kumar A (updated) 
(2016). ICAR-IINRG – At a Glance. Extension 
Folder, ICAR-IINRG, Ranchi, 12 pp.

�� Lohot VD, Thamilarasi K, Ghosh J, 
Mohanasundaram A and Sharma KK (2016). 
Monograph on palas, Butea monosperma (Lam.) 
Taubert. ICAR-IINRG, Ranchi, 1-111pp.

�� Mohanasundaram A, Monobrullah Md, Sharma 
KK, Meena SC and Ramani R (2016). Lac insect 
and associated fauna – A practical manual. 
Technical Bulletin No. 14/2016, ICAR-IINRG, 
Ranchi, 01-42 pp.

�� Monobrullah Md, Sharma KK and 
Mohanasundaram A (2016).  Insect-pest scenario 
of lac insect in perspective of climate change 
(Sharma KK, Monobrullah Md, Mohanasundaram 
A and Ramani R (Eds.) Beneficial Insect Farming - 
Benefits and Livelihood Generation), ICAR-IINRG, 
Ranchi, 86-103 pp.

�� Prasad N and Nath A (2016). Processing of 
natural resins and gums – An overview (Sharma 
KK, Monobrullah Md, Mohanasundaram A 
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and Ramani R (Eds.) Beneficial Insect Farming - 
Benefits and Livelihood Generation), ICAR-IINRG, 
Ranchi, 120-32 pp.

�� Sharma KK, Monobrullah Md, Mohanasundaram 
A and Ramani R (2016). Beneficial Insect Farming 
- Benefits and Livelihood Generation. ICAR-
IINRG, Ranchi , 1-194 pp.

�� Sharma SC, Tewari JC, Prasad N, Pandey SK and 
Kar Amit K (2016). Manual on gum inducer 
technique for gum tapping from Acacia senegal. 
Technical Bulletin No. 15/2016, ICAR-IINRG, 
Ranchi, 1-27 pp.

�� Yogi RK, Sharma KK and Ramani R (2016). Model 
bankable projects: Lac cultivation for livelihood 
security. Technical Bulletin No.17/2016, ICAR-
IINRG, Ranchi, 34 pp.

�� Yogi RK, Kumar A, Singh AK, Yadav SKS and 
Jaiswal AK (Eds.) (2016). Natural resins and 
gums: Agribusiness modules for skill and 
entrepreneurship development, Training Manual 
No. 16, ICAR-IINRG, Ranchi, 144 pp.

�� Yogi RK, Kumar A and Jaiswal AK (2016). Impact 
assessment report (Consultancy project) 
on Sustainable income generation through 
scientific lac cultivation. Consultancy Report No. 
1, ICAR-IINRG, Ranchi, 100 pp.

�� Following chapters were published in the 
Training Manual No. 16/2016 on Natural Resins 
and Gums: Agribusiness Modules for Skill and 
Entrepreneurship Development (Eds: Yogi RK, 
Kumar A, Singh AK, Yadav SKS and Jaiswal AK), 
ICAR-IINRG, Ranchi, 144 p.: 

§§ Anees K (2016). Production of compounds of 
economic importance from resins and gums: 
A lac resin perspective, p. 58-61.

§§ Bhat SS, Singhal V, Meena SC and Sharma KK 
(2016). Lac Integrated Farming System and 
business opportunities, p. 41-44. 

§§ Chowdhury AR, Srivastava S and Thombare N 
(2016). Research on processing and product 
development of natural resins and gums, p. 
106-111.

§§ Kumar A, Singh AK and Yogi RK (2016). 
Skill development in lac based high value 
handicraft products, p.118-121.

§§ Kumar A, Yogi RK and Singh AK (2016). ICAR- 
IINRG and its role in production, processing 

& value addition of natural resins & gums, p. 
1-4.

§§ Lohot VD, Mohanasundaram A, Thamilarasi 
K and Sharma KK (2016). Collection and 
conservation of lac insect and host plant 
biodiversity, p. 49-52.

§§ Mohanasundaram A, Monobrullah Md and 
Shree U (2016). Demonstration of pruning, 
bundling, inoculation and harvesting of 
rangeeni crop on palas and ber and scrapping 
of lac, p. 25-26.

§§ Monobrullah Md and Mohanasundaram A 
(2016). Lac insect life cycle and crop cycle, p. 
23-24.

§§ Monobrullah Md and Mohanasundaram A 
(2016). Natural resins and gums (NRG) related 
terminology, p. 5-8.

§§ Patamajhi P, Sinha AK, Singh DK, Azad 
SB, Mohan Madan, Kumar Satish, 
Mohanasundaram A and Yogi RK (2016). 
Exposure visits at local research & 
development organizations, p. 137-139.

§§ Prasad N (2016). Harvesting and tapping 
techniques for gums and resins, p. 68-72.

§§ Prasad N (2016). Natural resins and gums 
processing, p. 73-80.

§§ Pandey SK, Prasad N and Sharma SC (2016). 
Lac processing, seedlac, bleached lac and lac 
dye: Skill and entrepreneurship development 
options, p. 81-86.

§§ Siddiqui MZ (2016). Medicinal importance of 
oleo resins, p. 112-114.

§§ Singh AK, Kumar A and Yogi RK (2016). Raising 
and management of major lac host plants: A 
way of small scale entrepreneurship, p. 27-31.

§§ Singh AK, Yogi RK and Kumar A (2016). 
Intensive lac cultivation on bushy lac host 
(Flemingia semialata) and agri-business 
opportunities, p. 38-40.

§§ Srivastava S, Chowdhury AR and Thombare 
N (2016). Quality requirement and standards 
for natural resins and gums, p. 98-101.

§§ Thombare N, Chowdhury AR, Swami S 
and Ali M (2016). Recent advancement in 
applications of natural gums in agriculture 
and other industries, p. 115-117.
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§§ Yadav SKS (2016). Post harvest care, handling 
and storage of lac, p. 87-89.

§§ Yogi RK, Kumar A and Singh AK (2016). Natural 
resins and gums: Agribusiness modules for 
entrepreneurship development and supply 
chain management, p.126-133.

Patent 
Srivastava S, Chowdhury AR, Lohot VD, Walia S and 
Saha S (2016). Provisional Patent Application on ‘Lac 
wax policosanol – A natural plant growth regulator’ 
has been accepted by Indian Patent Office, Kolkata. 
The patent application number has been allotted as 
201631013579.

E-publications 
�� Bhat SS and Sharma KK (2016). Integrated 

farming can fight climate change. DTE 
e-publication:http://www.downtoearth.org.
in/blog/integrated-farming-can-fight-climate-
change-55302.

�� Kumar A, Jaiswal AK, Yogi RK and Singh AK 
(2016). Kusum vriksha par lakh ki kheti. MAC 
Krishi Jagaran 21(8): 58-60. http:// krishisewa.
c o m / a r t i c l e s / p r o d u c t i o n t e c h n o l o g y / 
7 1 1 n at u ra l re s i n c u l t i vat i o n . ht m l ? t m p l = 
component & print=1&page=, accessed 20 
August 2016.

�� Kumar A, Jaiswal AK, Yogi RK and Singh AK (2016). 
Kusum: lakh ki kheti evam khandpralani. Krishi 
Sewa. https://issuu.com/krishijagran1/docs/hindi_
magazine_august_2016_final_85ea208032ae93, 
Accessed 7 October 2016.

�� Singh SC, Singh AK, Yadav SP, Yadav SK and 
Sharma BL (2015). Effect of micorrhiza (VAM) 
on productivity and profitability of sugarcane. 
Agrica 4:130-132.

�� Yadav SP, Singh SC, Singh AK, Tiwari AK, Yadav 
SK and Sharma BL (2016). Yield and quality of 
sugarcane influenced by various plant nutrients. 
Agrica 5(1): 47-50.

�� Yadav SP, Kumar A, Yadav S, Singh AK, Tiwari AK, 
and Bakshi R (2016). Yield, quality and nutrient 
uptake in autumn sugarcane as influenced 
by phosphorus levels and inoculation of 
phosphate solubilizing bacteria in legume based 
intercropping systems. Agrica 5(1): 63-65. 

Popular articles
�� Following popular articles were published in 

Laksha, 2016 (ISSN No. 2454-7840), ICAR-IINRG, 
Ranchi, 104 p.: 

§§ T;ksfreZ; ?kks"k] oSHko Mh yksgksV] foHkk fla?ky ,oa 
lkSesu ?kks"kkyA Qynkj isM+ ds izHksnksa ij yk[k dh 
[ksrh] i`"B 1&3A

§§ fujatu izlkn] Nk;k ,oa vfer dqekj djA vjch 
xksan% ifjp; ,oa ewY;o)Zu] i`"B 4&8A

§§ egrkc t+kdjk fln~nhd+hA izkÑfrd xksan% lkekftd 
,oa vkfFkZd igyw] i`"B 9&11A

§§ jktdqekj ;ksxh] vkyksd dqekj ,oa uanfd'kksj 
BksacjsA Hkkjr esa djk;k xksan% mRiknu] ewY;o)Zu  
,oa fu;kZr] orZeku fLFkfr rFkk laHkkouk,a] i`"B 
12&14A

§§ uanfd'kksj Bksacjs] oSHko Mh yksgksV] jktdqekj ;ksxh 
,oa fujatu izlknA fMdkekyh% cgqi;ksxh vkS"k/kh; 
jky dh ladV xzLr iztkfrA i`"B 15&17A

§§ lat; JhokLro ,oa v.kZo jk; pkS/kqjhA yk[k ekse 
iksfydkslkuksy% ,d cgqi;ksxh feJ.k] i`"B 18&19A

§§ jktdqekj ;ksxh] vkyksd dqekj] vt; dqekj flag] 
vfuy dqekj tk;loky] enu eksgu] eukst dqekj 
,oa t;nso egrksA caxky esa yk[k mRiknu% orZeku 
fLFkfr ,oa laHkkouk,a] i`"B 20&23A

§§ v.kZo jk; pkS/kqjh ,oa lat; JhokLroA iz;ksx'kkyk 
esa lqj{kk laca/kh vko';drk,a] i`"B 24&26A

§§ vt; dqekj flag] vkyksd dqekj] jktdqekj ;ksxh 
,oa vfuy dqekj tk;lokyA Hkwfexr ty% lap;u 
,oa de ikuh dh flapkbZ i)fr;ka] i`"B 27&29A

§§ lrh'k pUnz 'kekZ] lat; dqekj ik.Ms;] fujatu 
izlkn ,oa vfer dqekj djA jhij% [kM+h Qly 
dVkbZ e'khu] i`"B 32&36A

§§ lrh'k pUnz 'kekZ] lat; dqekj ik.Ms;] fujatu 
izlkn ,oa vfer dqekj djA y?kqLrjh; lesfdr 
yk[k izlaLdj.k bZdkbZ] i`"B 37&41A

§§ lrh'k pUnz 'kekZ] lat; dqekj ik.Ms;] fujatu izlkn] 
,oa vfer dqekj djA thjksfVy QVhZlhM&fMªy% 
fcuk tqrkbZ xsgw¡ dh cqokbZ] i`"B 42&47A

§§ vkyksd dqekj] jktdqekj ;ksxh ,oa vt; dqekj 
flagA iz/kkuea=h Qly chek ;kstuk] i`"B 48&49A
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§§ fou; dqekj feJk] rfeyjlh ds ,oa dsoy Ñ".k 
'kekZA Ñf"k ds mUu;u esa tSo&izkS|ksfxdh dh 
mi;ksfxrk] i`"B 50&53A

§§ vkyksd dqekj] vfuy dqekj tk;loky] vt; 
dqekj flag ,oa jktdqekj ;ksxhA yk[k izlkj 
xfrfof/k;ka] i`"B 65&67A

§§ vt; dqekj flag] vkyksd dqekj] jktdqekj ;ksxh 
,oa vfuy dqekj tk;lokyA feêh dh tk¡p% D;ksa 
vkSj dSls] i`"B 68&69A

§§ lkSjHk LokehA Qy ,oa lfCt;ksa ls ihM+d ukf'k;ksas 
ds vo'ks"k de djus ds ?kjsyq mik;] i`"B 70&72A

§§ vkyksd dqekj] jktdqekj ;ksxh] vt; dqekj flag 
,oa vfuy dqekj tk;lokyA Ñf"k ,oa xzkeh.k 
fodkl esa izlkj f'k{kk rFkk fdlku] i`"B 73&75A

§§ jktdqekj ;ksxh] egrkc t+kdjk fl+íhdh] v.kZo jk; 
pkS/kqjh ,oa vkyksd dqekjA esjk xk¡o&esjk xkSjo% ,d 
dne izxfr dh vksj] i`"B 76&77A

§§ vats'k dqekj ,oa egrkc t+kdjk fln~nhd+hA Qknj 
dkfey cqYds% ,d vuU; fgUnh lssoh] i`"B 78&80A

§§ egrkc t+kdjk flíhd+hA lkEiznkf;drk% ,d vfr 
xEHkhj jk"Vª fo/oald O;kf/k] i`"B 81&82A

§§ egrkc t+kdjk flíhd+h ,oa vats'k dqekjA  o"kZ 
2015&16 esa vuqla/kku dh miyfC/k;ka] i`"B 89&94A

�� egrkc t+kdjk flíhd+h ¼2016½A izkÑfrd xksan dh 
xq.koRrk ds mHkjrs vk;keA Ñ"kd oUnuk] uoEcj] vad 
12] i`"B 22&24A

�� Singhal V, Ghosh J and Bhat SS (2016). Isoprene 
emission from bioenergy plantations---Serious 
concern of global warming. Indian Farmer 3(12): 

874-880

Institute Publications
�� Beneficial Insect Farming – Benefits and 

Livelihood Generation, 1-194 pp.

�� Monograph on Palas, Butea monosperma (Lam.) 
Taubert, 1-111pp.

�� ICAR-IINRG: At a Glance, Folder, 12 p.

�� Laksha, Rajbhasha Patrika, 1-104 pp.

�� Impact assessment report (Consultancy project) 
on Sustainable income generation through 
scientific lac cultivation, Consultancy Report, 
1-100 pp.

�� Natural resins and gums: Agribusiness modules 
for skill and entrepreneurship development, 
Training Manual, 1-144 pp. 

�� Lac insect and associated fauna – A Practical 
Manual. Technical Bulletin, 1-42 pp.

�� Manual on gum inducer technique for gum 
tapping from Acacia senegal, Technical Bulletin, 
1-27 pp.

�� Model bankable projects: Lac cultivation for 
livelihood security, Booklet, 1-34 pp.

Publicity

Tours/ Visits
�� Singh AK, Sr. Sc. visited Assam and Nagaland for 

crop monitoring of winter season kusmi lac crop 
(aghani) growing on ber trees being undertaken 
by TRIFED, Assam, January 3-6, 2016.

�� Sarkar PC, Pr. Sc. visited CIFT, Cochin and CPCRI, 
Kayamkulam Center in connection with on-
going project on fish technology (CIFT) and 
proposed project on mite control in coconut 
(CPCRI), January 12-19, 2016.

�� Pandey SK, Sc. visited M/s National Enterprise, 
Ancillary area, Tupudana, Hatia w.r.t. inspection 
of Small Scale Lac Processing Unit (Cap-100 kg/
day) of JASCOLAMPF, January 14, 2016.

�� Pandey SK, Sc. and Sharma SC, Sc. visited 
M/s Engineers & Engineers, Ancillary area, 
Tupudana, Hatia w.r.t. inspection of Small 
Scale Lac Processing Unit (Cap-100 kg/day) of 
JASCOLAMPF, February 23 and March 09, 2016.

�� Ghosal S, Pr. Sc. visited Mangubandh and briefed 
villagers about factors affecting crop production 
in the practical field condition, February 29, 
2016.

�� Mohanasundaram A, Sc. visited, interacted and 
provided technical advice to farmers under 
Mera Gaon Mera Gaurav (MGMG) programme at 
Deogain, March 11, 2016.

�� Yogi RK, Sc. visited NRG based Industries and 
emerging lac growing areas of Uttara Kannara 
district and Bangalore in Karnataka State and 
interacted with the stakeholders and resource 
persons, March 11-17, 2016.

�� Anees K, Sc. visited Kharsidagh village as part of 
the ‘MGMG’ programme and motivated farmers 
for better farming practices, March 21, 2016.
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�� Ghosal S, Pr. Sc. visited Mangubandh and briefed 
villagers about basics of crop production in the 
practical field condition,  March 31, 2016.

�� Sharma SC, Sc. visited Kankebar, Ramgarh to 
explore the possibility of gum tapping from 
karaya, ghatti and gijan trees and demonstrated  
scientific method of gum tapping through gum 
inducer technology, April 01, 2016.

�� Ghosal S, Pr. Sc. visited Mangubandh under 
‘MGMG’ programme and briefed villagers about 
basics of health management, April 27, 2016

�� Yogi RK, Sc. and Thombare N, Sc. conducted 
Central India tour covering parts of Chhattisgarh, 
Madhya Pradesh, Maharashtra and Telangana. 
During these survey photographs of gum-resin 
producing plant parts were taken, linkages 
with gum tapping farmers and suppliers/
dealers were established and farmers were 
encouraged to used gum inducer and modern 
tapping techniques. Two success stories were 
documented and two field demonstrations were 
also conducted, May 2-9, 2016.

�� Mohanasundaram A, Sc. visited, interacted and 
provided technical advice to farmers under 
‘MGMG’ programme at Deogain, May 05 and 18, 
2016.

�� Anees K, Sc. visited SFRI, Jabalpur and MPUAT, 
Udaipur to monitor the progress of the research 
work under NP-CLIGR, May 9-15, 2016.

�� Mohanasundaram A, Sc. visited PJTSAU, 
Hyderabad and KFRI, Thrissur to monitor the 
progress of the research work under NP-CLIGR, 
May 9-17, 2016.

�� Siddiqui MZ, Pr. Sc.; Yogi RK, Sc. and Chowdhury 
AR, Sc. conducted field visits on various locations 
of Khunti district to interact stakeholders and 
two field visits at Jaradih village, Ranchi under 
‘MGMG’ programme, May 16, 2016.

�� Yogi RK, Sc. visited Dhanbad, Girdih, Bokaro, 
Ramgarh, Khunti and Ranchi (Jharkhand); Delhi; 
Dehradun (Uttarakhand); Surat, Vadodara, 
Anand, Baruch & Navsari (Gujarat) and Jaipur, 
Sikar and Ajmer (Rajasthan) and interacted 
with the traditional bangle makers, Forest 
Departments, Directorate of Economics and 
Statistics, Departments of Agriculture, NIAM, 
local markets and industrial areas for data 

collection on NRGs from gum processing 
factories, gum traders and other stakeholders, 
May 16 – June 10, 2016.

�� Sharma SC, Sc. visited Sarjandih village for 
generating cleaning awareness and also lac 
cultivation amongst villagers under ‘MGMG’, 
May 17 and 30, 2016.

�� Ghosal S, Pr. Sc. visited Mangubandh village and 
briefed the importance of cleanliness, science vis-
a-vis superstition and general hygiene for health 
to the villagers under ‘MGMG’ programme, May 
23, 2016.

�� Bhat SS, Sc. visited ICAR-RCER RC Palandu and 
Birsa Agricultural University regarding varietal 
selection of different crops for the summer 
season, to be evaluated in the LIFS project with 
semialata, May 31, 2016.

�� Sharma SC and Thombare N, Sc. visited Ramgarh 
for inspection of gum tapping and exudation on 
karaya trees (Sterculia urens), June 01, 2016.

�� Thombare N, Sc. visited Taimara valley for 
observation and collection of gum samples 
exudated from ethephon injected trees, June 02, 
2016.

�� Ansari MF, Sr. Sc.; Singh AK, Sr. Sc. and Yadav SKS, 
Sc. visited Beradih, Gutidih and Jaradih villages, 
Ranchi under ‘MGMG’ programme for motivation 
of farmers for scientific lac cultivation and 
organized a Kisan Gosthi on lac cultivation, June 
4, 2016.

�� Bhat SS, Sc. visited Baridih, Itki, Ranchi for 
demonstration of LIFS at field of Md. Sadiq 
Ahmad, June 06, 2016.

�� Bhat SS, Sc. visited ICAR-RCER RC Palandu 
discussed with horticulturists about the suitable 
fruit crops for hoti-lac system, in place of amla 
and lemon, June 07, 2016. 

�� Sharma SC, Sc. visited Jharkhand State Co-
operative Lac Marketing and Procurement 
Federation, Ranchi regarding video film 
preparation under the project entitled, 
'Information and Communication Technology 
(ICT) intervention on natural resins and gums 
knowledge dissemination system', June 17, 2016.

�� Bhat SS, Sc. visited BAU Kanke, Ranchi for 
procurement of ginger Bardwan variety for LIFS 
model development, June 20, 2016.
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�� Bhat SS, Sc. visited Buteo, Deogain, Ranchi for 
demonstration of LIFS at farmers' fields and 
interacted with farmers, June 27, 2016.

�� Ansari MF, Sr. Sc.; Singh AK, Sr. Sc. and Yadav 
SKS, Sc. visited Beradih village under ‘MGMG’ 
programme and demonstrated the pre-
treatment of broodlac before planting on trees 
in the village (Live telecast of the demonstration 
and experts’ comments was aired on television 
by ETV-Bihar Jharkhand on July 22), July 02, 
2016. 

�� Sharma SC, Sc. alongwith Agarwal KN, Pr. Sc., 
ICAR – CIAE, Bhopal regarding feedback from the 
firm for manufacturing and sale of agricultural 
equipments/machineries under the MOU signed 
with ICAR–CIAE, Bhopal visited Krishi Gram Vikas 
Kendra (KGVK) Agro Ltd, Rukka Village, Ranchi (a 
subsidiary of USHA Martin Agro Ltd, Tatisilwai, 
Ranchi), July 02, 2016.

�� Pandey SK, Sc. visited Beradih village and 60 
kg of broodlac (rangeeni) was distributed to 30 
farmers (approx.) under ‘MGMG’, July 08, 2016.

�� Ansari MF, Sr. Sc. visited Jaisawal Shellac Factory, 
Balrampur (West Bengal) and discussed with 
Sri Navin Jaisawal about production of aleuritic 
acid, its purity and quality, July 22, 2016.

�� Ghosal S, Pr. Sc. visited Deogain for application 
of fertilizers under result demonstration 
programme at farmers’ field, July 28, 2016.

�� Ghosal S, Pr. Sc. visited Mangubandh village under 
the ‘MGMG’ programme for the demonstration 
of fertilizer application on ber for winter season 
kusmi lac production, July 29, 2016.

�� Singh AK, Sr. Sc.; Kumar A, Sr. Sc.; Yogi RK, 
Sc.; Singh DK, STO; Patamajhi P, STO and 
Madan Mohan, TA visited various villages of 
Jashpur, Surguja, Surajpur, Korea, Narayanpur, 
Bhanupratpapur (East and West), Dhamtari, 
Gariyaband Bijapur, Sukma, Jagdalpur, 
Dantewada and Manendragarh forest divisions 
of Chhattisgarh for survey and impact 
assessment of consultancy project under Swarn 
Jayanti Gram Swarojgar Yojna Special project of 
Chhattisgarh Government, August 8-14, 2016.

�� Siddiqui MZ, Pr. Sc.; Yogi RK, Sc., Chowdhury AR, 
Sc. visited Jaradih village and distributed 150 
ber (Ziziphus mauritiana) saplings amongst the 

farmers for planting in the fields. Ms Sandhya 
Mundu, BDO, Angarah Block also accompanied 
and participated in the distribution of the 
saplings under ‘MGMG’ programme, August 10, 
2016.

�� Ghosh J, Sr. Sc.; Mohanasundaram A, Sc. and 
Bhat SS, Sc. visited and provided technical advice 
to farmers about phunki removal, thinning of 
excess lac insects and spraying details under 
‘MGMG’ programme at Deogain village, August 
19, 2016.

�� Thombare N, Sc. visited Taimara valley for 
collection of seedlings of the Jhingan (Lannea 
coromandelica) and Piyar (Buchanania lanzan) 
on August 26, 2016. 

�� Ghosh J, Sr. Sc.; Mohanasundaram A, Sc. and Bhat 
SS, Sc. have adopted additional village Sodha, 
Khunti under ‘MGMG’ programme. Meeting was 
convened with farmers and discussed general 
issues and agricultural activities viz., scientific 
lac cultivation, improved cereal and vegetable 
varieties, pest & disease management and 
integrated farming system etc., at Sodha, Khunti, 
August 28, 2016.

�� Thombare N, Sc. visited Pataratu valley for 
collection of Dikamali (Gardenia gummifera) 
resin and cuttings for planting at Institute’s 
nursery, August 29, 2016.

�� Jaiswal AK, Pr. Sc. and Yogi RK, Sc. visited Ranchi's 
adjoining areas to monitor and crop estimate for 
aghani crop, September 21, 2016.

�� Yadav SKS, Sc. visited lac industries in Balarampur, 
Purulia (West Bengal) to strengthen liaisoning 
and identification of problems of lac industry, 
September 22, 2016.

�� Jaiswal AK, Pr. Sc. and Yogi RK, Sc. visited 
lac production area in Assam along with 
representative of Missing Autonomous 
Council (MAC) to monitor and demonstrate lac 
cultivation at three places, an aleuritic acid plant 
(M/s KD Udyog) and ICAR-NDRI Kalyani Centre,  
September 27-29, 2016.

�� Ghosal S, Pr. Sc. visited and delivered a lecture for 
observing swachhta pakhwada at Mangubandh 
village, October 18, 2016.

�� Ghosal S, Pr. Sc. visited the demonstration 
plot of RK Mission located at Gatelsud farm for 
monitoring tree health, lac crop and promoting 
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clean agriculture (swachh krishi) under technology 
popularization programme, October 19, 2016.

�� Ghosh J, Sr. Sc.; Mohanasundaram A, Sc. and 
Bhat SS, Sc. visited Sodha village, Khunti 
district and created awareness, under ‘MGMG’ 
programme, about cleanliness in the village and 
also sensitized students of Government Primary 
School, October 21, 2016.

�� Siddiqui MZ, Pr. Sc. visited Centre for Performing 
Arts, Central University of Jharkhand, Brambe, 
Ranchi, November 22, 2016.

�� Yogi RK, Sc. and Patamajhi P, STO visited 
Jharkhand (2 districts) and Chhattisgarh 
(5 districts) to conduct survey for impact 
assessment (consultancy project) under Swarn 
Jayanti Gram Swarojgar Yojna Special project 
of Chhattisgarh Government, November 28- 
December 3, 2016.

�� Jaiswal AK, Pr. Sc. and Yadav SKS, Sc. visited 
Gutidih village under ‘MGMG’ programme 
to commemorate the Agriculture Education 
Day, monitoring of field demonstrations and 
interaction with villagers on scientific lac 
cultivation, November 30, 2016.

�� Ansari MF, Sr. Sc.; Singh AK, Sr. Sc. and 
Yadav SKS, Sc. visited Beradih, village under 
‘MGMG’ programme, to commemorate the 
Agriculture Education Day, monitoring of field 
demonstrations and interaction with villagers 
on scientific lac cultivation, December 3, 2016.

�� Ghosal S, Pr. Sc. visited Mangubandh village to 
commemorate Soil Health Day under ‘MGMG’ 
programme. Beneficiary farmers were briefed 
about importance of fertilizer application 
for kusmi lac production on ber, December  
05, 2016.

�� Sharma SC, Sc. visited Sarjandih village to 
discuss importance of soil health on cultivation 

aspect, management of nutrients in the soil and 
related issues on World Soil Day under ‘MGMG’ 
programme, December 05, 2016.

�� Siddiqui MZ, Pr. Sc. and Chowdhury AR, Sc. visited 
Jaradih village on the occasion of World Soil 
Day. Soil samples of farmers’ fields were checked 
and it was found that the pH of most of the soil 
samples was acidic, needing lime treatment. 
Farmers were also briefed about the method of 
preparing compost manure and FYM in proper 
way and dose and time of application in the 
field under ‘MGMG’ programme, December 05, 
2016.

�� Siddiqui MZ, Pr. Sc. visited CIF, Department of 
Pharmaceutical Sciences and Department of 
Chemistry, BIT, Mesra, Ranchi, on March 11 & 
22, April 18, August 01 & 04, October 03 and 
November 09, 2016, for analyzing samples.

�� Bhat SS, Sc. visited Pater, Deoghai, Goasaitoli, 
Kharsidagh, Manghobandh, Sodha villages from 
time to time, regarding LIFS demonstration and 
evaluation during the year, 2016.

�� Bhat SS, Sc. visited Deogain village under  ‘MGMG’ 
programme and interacted with different 
farmers at least once every month during the 
year, 2016.

�� Thombare N, Sc. under ‘MGMG’ programme, 
visited Putadag village several times and 
conducted a number of meetings with the 
farmers and explained the importance of 
soil sampling and scientific procedure of lac 
cultivation, during the year, 2016.

Data base
�� National level database of the NRGs production 

and EXIM data have been generated and 
maintained at NRG Information Cell (NIC), TOT 
Division, ICAR-IINRG, Ranchi.
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Radio/ TV Talks

Expert Topics Date of Recording/
Broadcast/Telecast

Radio talk

Dr. S Ghosal, Pr. Sc. Ber aur semialata par sheetkalin kusmi lakh katai me savdhanian 
aur uski bhandaran.

06.01.2016

Dr. S Ghosal, Pr. Sc. Kusum vriksha par kusmi lakh ka sancharan. 15.02.2016

Dr. S Ghosal, Pr. Sc. Semialata poudha me grismakalin lakh utpadan me savdhania 
for aaj ki baat programme.

18.5.2016

Dr. J Ghosh, Sr. Sc. Ber praved par lah ki kheti 17.9.2016

Dr. S Ghosal, Pr. Sc. Kusmi lakh phasal ki samayik vishoyon par jankari. 24.12.2016

TV talk

Dr. AK Jaiswal, Pr. Sc. & 
Head, TOT Division 

Protection of lac crop from enemy insect. 04.02.2016

Dr. KK Sharma, Director Lakh utpadakon ke liye kaliankari yojnayen aur sansthan ki 
pahal .

16.3.2016

Dr. KK Sharma, Director Rangeeni lakh poshak vrikshon ki katai chhantai.  28.3. 2016

Dr. KK Sharma, Director Lah prasanskaran kar kisan kaise adhik labh kamayen. 26.5. 2016

Dr. AK Singh, Sr. Sc. and 
Dr. SKS Yadav, Sc.

Method demonstration on dipping of kusmi broodlac with 
pesticides for inoculation on ber. 

02.7.2016

Dr. KK Sharma, Director Barsat ke mausam mein kusmi lakh keet prabandhan. 08.8.2016

Dr. KK Sharma, Director Lakh pate ki baat, DD Kisan, New Delhi. 14.8.2016

Dr. KK Sharma, Director Kusmi lakh ki kheti. 18.11.2016

Dr. RK Yogi, Sc. Marketing aspects and employment generation potential of 
lac cultivation.

27.12.2016
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Participation of Scientists in Conferences/Meetings/ 
Seminars/Symposia/Workshops/Trainings

By Director
�� Participated in Scientific Advisory Committee 

Meeting of KVK, Mandu (Ramgarh), January 11, 
2016.

�� Chaired 74th Institute Joint Staff Council Meeting, 
January 12, 2016.

�� Participated in Director’s Conference, New Delhi, 
January 22-24, 2016.

�� Chaired 3rd Coordination Committee Meeting 
of Network Project on Conservation of Lac 
Insect Genetic Resources (NP-CLIGR) as Project 
Coordinator organized by State Forest Research 
Institute, Jabalpur (Madhya Pradesh), January 
28-29, 2016.

�� Chaired meeting with Executive Engineer and 
other CPWD staff of Ranchi for expediting the 
civil work at the Institute, February 26, 2016.

�� Participated in Programme Advisory Committee 
Meeting of DD Ranchi, March 08, 2016.

�� Participated in DPC Meeting of ICAR-IIAB, Ranchi 
for clearance of probation of scientists, March 
14, 2016.

�� Participated in Scientific Advisory Committee 
Meeting of Divyayan KVK, Morahabadi, Ranchi, 
March 15, 2016.

�� Participated in Scientific Advisory Committee 
Meeting of KVK, Bishunpur, Gumla, Ranchi, 
March 19, 2016.

�� Coordinated the participation of ICAR Institutes 
in the Exhibition organized as a part of Gram 
Uday se Bharat Uday Abhiyan at Jamshedpur, 
April 23-24, 2016.

�� Chaired the Institute Research Committee, April 
27-28 and May 07, 2016.

�� Participated in the Review Meeting of Directors 
and Project Coordinators of the Engineering 
Division with DDG (Engg.), New Delhi, May 10, 
2016.

�� Participated in the Meeting of Directors, VCs 
and the State Agricultural Officials of Bihar, 
Jharkhand, Odisha and West Bengal with DG, 
ICAR, at New Delhi, May 18, 2016.

�� Participated in the Interface Meeting on 
Enhancing the Preparedness of Agricultural 
Contingencies for Jharkhand: Kharif 2016 
organized by CRIDA, Hyderabad at Ranchi, May 
24, 2016.

�� Participated in the Steering Committee Meeting 
of Jharkhand (Second Green Revolution 
Programme), Ranchi, June 07, 2016.

�� Participated in the Research Advisory Committee 
Meeting of Central Tasar Research and Training 
Institute, Nagri, Ranchi, June 09-10, 2016.

�� Chaired the meeting with Jharkhand Tribal 
Development Officials for discussion on Tribal 
Empowerment and Livelihood Project, Ranchi, 
June 14, 2016.

�� Convened & chaired the meeting with 
Director Agriculture and Director Horticulture 
(Jharkhand) in connection with discussion on 
ICAR-IINRG as Centre of Excellence on Lac, June 
21, 2016.

�� Participated in the First Steering Committee 
Meeting on Second Green Revolution as Special 
Invitee at ICAR-RCER, Patna, June 27, 2016.

�� Coordinated the examination for recruitment of 
Technical (T-3), July 17, 2016.

�� Participated in the India Today – The State of the 
State Conclave: Jharkhand, at Ranchi, July 23, 
2016.

�� Chaired the meeting with Auditors and Heads 
of Divisions and Sections in connection with ISO 
9001:2008 certification, July 26, 2016.

�� Chaired the Institute Senior Officers Committee 
Meeting, July 26, 2016.

�� Chaired the Institute Management Committee, 
Meeting, August 24, 2016.

�� Participated in the Review Meeting of Directors 
and Project Coordinators of the Engineering 
Division with DDG (Engg.), New Delhi, September 
22, 2016.

�� Chaired the 75th Institute Joint Staff Council 
Meeting, September, 2016.
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�� Participated in Programme Advisory Committee 
Meeting, DD Ranchi, September 23, 2016.

�� Co-Chaired the 8th Coordination Committee 
meeting of Network Project on Harvesting, 
Processing and Value Addition of Natural Resins 
and Gums (NP-HPVA of NRG), organized by 
Kerala Agricultural University at Thrissur (Kerala), 
October 06-07, 2016.

�� Chaired the General Body Meeting of the Society 
for Advancement of Natural Resins and Gums, 
Ranchi, October 19, 2016.

�� Participated in a meeting with DG, ICAR and 
other Govt. Officials on IINRG as Centre of 
Excellence at New Delhi, October 25, 2016.

�� Chaired the 76th Institute Joint Staff Council 
Meeting, December 20, 2016.

�� Participated in the meeting of Directors and 
Project Coordinators of the Engineering Division 
with DDG (Engg.) on development of mobile 
app at New Delhi, December 27, 2016.

By Others
�� Dr. AK Singh, Sr. Sc. participated in Training-

cum-Workshop on New Paradigms of Soil Health 
Management, Birsa Agricultural University, 
Ranchi, January 18-20, 2016. 

�� Dr. Md Mnobrullah, Pr. Sc.; Dr. Anees K, Sc. and 
Dr. A Mohanasundaram, Sc. attended 3rd Co-
ordination Committee Meeting of NP-CLIGR, 
State Forest Research Institute, Jabalpur, January 
28-29, 2016.

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. 
coordinated and attended Research-Extension-
Farmers Interface Meeting-cum-Workshop, 
Torpa, Khunti, Ranchi, February 05, 2016.

�� Dr. SC Sharma, Sc. attended meeting regarding 
tender opening and finalization of suppliers, 
Jharkhand State Co-operative Lac Marketing 
and Procurement Federation Limited, Ranchi, 
February 18, 2016.

�� Dr. MF Ansari, Sr. Sc. and Dr. SKS Yadav, 
Sc. participated in National Workshop 
on Nanoscience and Nanotechnology 
(NWNSNT-2016), Pondicherry University, 
Puducherry, March 03-05, 2016.  

�� Dr. Anees K, Sc.; Dr. Thamilarasi K, Sc. and Dr. 
A Mohanasundaram, Sc. attended Workshop 
on Data Analysis by SPSS, Rajendra Institute of 
Medical Sciences, Ranchi, March 12, 2016.

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. 
coordinated and attended  Training-cum-
Awareness Programme on Protection of Plant 
Varieties and Farmers’ Right Act, 2001, Torpa, 
Khunti, Ranchi, March 29, 2016. 

�� Er. SK Pandey participated in Zonal Workshop-
cum-Meet of NAIF Scheme, ZTMC, ICAR-CIAE, 
Bhopal, April 11-12, 2016.

�� Dr. SC Sharma, Sc. organized and attended 
meeting regarding renewal of MOU of Small 
Scale Lac Processing Unit between ICAR – IINRG, 
Ranchi; M/s National Enterprises, Ranchi and M/s 
Engineers and Engineers, Ranchi, April 18, 2016.

�� Dr. RK Yogi, Sc. attended 6th Meeting of the 
Pricing Cell to review Minimum Support Price 
for lac (rangeeni and kusmi) under the scheme of 
MSP for Non-Wood Forest Products, TRIFED, New 
Delhi, April 22, 2016. 

�� Dr. N Prasad, Pr. Sc. & Coordinator Network  
Project along with ADG(PE)/ADG(FE)/Directors/
PCs of AICRPs/PIs of NPs and CRPs participated 
in meeting chaired by DDG (Engineering), KAB 
–II, New Delhi, May 10, 2016. 

�� Dr. RK Yogi, Sc. coordinated and attended 
meeting with the Officials of TERI, New Delhi 
regarding cost of cultivation of various NTFPs 
for fixation of MSP, ICAR-IINRG, Ranchi, June 29, 
2016. 

�� Dr. S Swami, Sc. participated in Workshop on 
Advanced Analytical Tools for Food Safety and 
Quality Testing organized by India section of 
Association of Analytical Chemists (AOAC), 
Gurgaon (Haryana), July 28 - 29, 2016.

�� Dr. RK Yogi, Sc. participated in Seminar on 
Recent Trends in Agricultural Research Capacity, 
Investment and Outputs in India, NASC complex, 
New Delhi, August 17, 2016. 

�� Sri Mohd Ali, Sc. participated in an International 
Conference (ICEAPM-2016), BIT, Mesra, Ranchi, 
August 18-20, 2016.

�� Dr. N Prasad, Pr. Sc. & Coordinator Network 
Project attended Review Meeting at Engineering 
SMD, ICAR, New Delhi, September 22, 2016.

�� Dr. S Srivastava, Pr. Sc.; Dr. MZ Siddiqui, Pr. Sc.; 
Dr. AK Singh, Sr. Sc; Dr. MF Ansari, Sr. Sc; Er. SK 
Pandey, Sc.; Dr. SKS Yadav, Sc.; Dr. RK Yogi, Sc.; 
Dr. Thamilarasi K, Sc.; Dr. SC Sharma, Sc.; Dr. A 
Mohanasundaram, Sc.;  Dr. AR Chowdhury, Sc.;  
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Sri N Thombare, Sc. participated in  Workshop on 
Intellectual Property Rights (IPRs) in Agricultural 
Biotechnology, ICAR-IIAB, Ranchi, September 24, 
2016. 

�� Dr. N Prasad, Pr. Sc. & Head, PPD Division; Dr. 
SC Sharma, Sc. and Dr. AR Chowdhury, Sc. 
participated in 8th Annual Workshop of Network 
Project on HPVA of NRG, Kerala Agricultural 
University, Thrissur (Kerala), October 06 – 07, 
2016. 

�� Dr. RK Yogi, Sc. attended meeting regarding 
policy issues on Lac Cultivation and Processing 
in the Chair of the Tribal Commissioner, GOJ, 
Ranchi, October 10, 2016. 

�� Dr. AK Singh, Sr. Sc. attended Video Conferencing 
Address of Hon’ble Agriculture & Farmers 
Welfare Minister, GOI, for KVK Faculty, District 
Agriculture Officers of State Government, NIC, 
Khunti, Ranchi, October 19, 2016.

�� Er. SK Pandey, Sc. participated in National 
Seminar on Creating Wealth from Waste and 
presented recovery of by-product lac dye, KVK, 
Sikohpur, Gurgaon (Haryana), October 27, 2016.

�� Dr. PC Sarkar, Pr. Sc. and Dr. SC Sharma, Sc. 
attended 10th International Conference on 
Controlled Atmosphere and Fumigation in Stored 
Products, New Delhi, November 07 - 11, 2016.

�� Dr. VD Lohot, Sc.; Dr. Anees K, Sc.;  Dr. Thamilarasi 
K, Sc. and Dr. A. Mohanasundaram, Sc. attended 
4th Co-ordination Committee Meeting of NP-
CLIGR, Assam Agricultural University, Jorhat 
(Assam), December 06-07, 2016.

�� Dr. RK Yogi, Sc. participated in 24th Annual 
Conference on Agriculture for Nutritional 
Security, ICAR-IVRI, Izatnagar (Uttar Pradesh), 
December 15-17, 2016. 

�� Dr. N Prasad, Pr. Sc. & Coordinator Network Project 
attended meeting on Application Development, 
ICAR- IASRI, New Delhi, December 27, 2016.

Human Resource Development
�� Dr. PC Sarkar, Pr. Sc. attended DST sponsored 

training on Science, Technology and Emerging 
Trends in Governance, Indian Institute of Public 
Administration, New Delhi, February 15–19, 
2016. 

�� Dr. SC Sharma, Sc. attended ICAR sponsored 
21 days Winter School on Manufacturing 

Technology of Agricultural Equipment, ICAR – 
CIAE, Bhopal, September 01-21, 2016.

�� Dr. S Swami, Sc. and Sri Mohd Ali, Sc. attended 
ICAR sponsored Short Course on Synthesis 
and Characterization of Nano-materials for 
Agricultural Applications, ICAR-CIRCOT, Mumbai, 
September 19-28, 2016.

�� Sri N Thombare, Sc. attended ICAR sponsored 
21 days CAFT Training on Soil, Air and Water 
Pollution and Mitigation Strategies, Department 
of Soil Science, Punjab Agricultural University, 
Ludhiana (Punjab), November 02 – 22, 2016.

�� Dr. A Mohanasundaram, Sc. and Dr. SS Bhat, 
Sc. attended ICAR sponsored 21 days Winter 
School on Application of Advanced Statistical 
Tools in Agricultural Research, Department of 
Agricultural Statistics, University of Agricultural 
Sciences, Dharwad (Karnataka), November 08-
28, 2016.

�� Dr. SS Bhat, Sc. attended International Training 
on Payments for Ecosystem Services: Concept, 
Theory and Practice, organized by ICRAF South 
Asia, ICAR-CAFRI, Jhansi, December 06-09, 
2016.

Honours, Awards and Recognitions

By Director
�� Dr. KK Sharma, Director co-chaired the Technical 

Session on Integrated Pest Management on 
February 19, 2016 in the International Conference 
on Natural Resource Management: Ecological 
Perspective, Sher-e-Kashmir University of 
Agricultural Sciences and Technology, Jammu, 
February 18-20, 2016.

�� Dr. KK Sharma, Director was Chief Guest in 
IPR Workshop on Agricultural Biotechnology 
organized by Indian Institute of Agricultural 
Biotechnology, Ranchi, September 24, 2016.

�� Dr. KK Sharma, Director was Guest of Honour 
in National Entomologists’ Meet organized 
by Indian Institute of Horticultural Research, 
Bangalore, October 07-08, 2016.

�� Dr. KK Sharma, Director was Chief Guest in Award 
Distribution Ceremony organized by Udyogini , 
an NGO, Ranchi, November 05, 2016.

�� Dr. KK Sharma, Director was Guest of Honour in 
National Seminar on Maximum Happiness of the 
Greatest Numbers,  the motto of Govt. policy, In 
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depth analysis organized by Chotnagpur Law 
College, Ranchi, November 19, 2016

�� Dr. KK Sharma, Director, ICAR-IINRG was 
Chief Guest in Capacity Building Programme 
organized by the Jharkhand State Co-operative 
Lac Marketing & Procurement Federation Ltd., 
Ranchi, November 22, 2016.

By Others
�� Dr. MZ Siddiqui, Pr. Sc. continued as 

Member,  Editorial Board, World Journal of 
Pharmaceutical Sciences, since January, 2013.

�� Dr. MZ Siddiqui, Pr. Sc. reviewed a paper entitled, 
‘Chemical composition analysis of essential oil 
of Isodon wightii (Bentham) H. Hara’ (Ms No. ID 
TEOP-2015-0409) for Journal of Essential Oil 
Bearing Plants, February 08, 2016.

�� Dr. RK Yogi, Sc. was conferred the Best Oral 
Presentation Award for the paper entitled, 
‘Impact assessment of skill development in lac 
cultivation and future prospects’, 18th Indian 
Agricultural Scientist and Farmer’s Congress, 
Allahabad, February 20-21, 2016.  

�� Dr. A Mohanasundaram, Sc. was honoured as 
Reviewer, International Journal of Agriculture 
Sciences, March 03, 2016.

�� Dr. J Ghosh, Sr. Sc. was honoured as External 
Expert Member of Research Advisory Committee 
under the discipline Forest Genetics, FRI 
University, Dehradun, since March 12, 2015.

�� Dr. PC Sarkar, Pr. Sc. acted as External Expert for 
up-gradation of two JRFs to SRFs at Department 
of Pharmaceutical Sciences & Technology, BIT, 
Mesra, Ranchi, March 21, 2016.

�� Dr. MZ Siddiqui, Pr. Sc. acted as Expert Member  
for selection of SRF under project titled, 
‘Evaluation of antiviral and anticancer potentials 
for lac exudates/dye’, an Extra Mural Project, ICAR, 
New Delhi at Department of Pharmaceutical 
Sciences & Technology, BIT, Mesra, Ranchi, March 
29, 2016.

�� Dr. MZ Siddiqui, Pr. Sc. continued as 
Member, Technical Editorial / Advisory Board of  
‘Krishak Vandana’---a highly reputed monthly 
Hindi Magazine on Agriculture & Farming, 
Jabalpur (Madhya Pradesh), since March, 2012.

�� 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.

�� Dr. N Prasad, Pr. Sc. & Head, PPD Division was 
elected as Fellow of The Institution of Engineers 
(India), Kolkata (West Bengal), July 02, 2016.

�� Dr. AK Singh, Sr. Sc. was nominated as External 
Member of Board of Studies for Agronomy of VVS 
Purvanchal University, Jaunpur (Uttar Pradesh) 
for the period August, 2016 - August, 2018.

�� Sri N Thombare, Sc. reviewed a paper entitled, 
‘Effect of periods of seed storage on seed quality 
characteristics of three soybean (Glycine max 
Merrill) varieties’ for Sky Journal of Agricultural 
Research (SJAR), August 25, 2016.

�� Dr. J Ghosh, Sr. Sc. was conferred Reviewer 
Excellence Award from Agricultural Research 
Communications Center, Karnal for Legume 
Research, September 05, 2016.

�� Dr. Thamilarasi K, Sc. was awarded Distinguished 
Worker (Scientific Category) for the year 2016, 
ICAR-IINRG, Ranchi, September 20, 2016. 

�� Dr. MZ Siddiqui, Pr. Sc. reviewed a paper 
entitled, ‘An overview of medicinal plants for 
potential cardio-protective activity’ (Manuscript 
ID RJBT-2016-0234) for Research Journal of 
Biotechnology, September 30, 2016.

�� Dr. MZ Siddiqui, Pr. Sc. bagged First Prize in Hindi 
Speech during  Rajbhasha Celebrations, ICAR-
IINRG, Ranchi, October 01, 2016.

�� Dr. Anees K, Sc. bagged Second Prize in Hindi 
Essay Writing & Hindi Speech during Rajbhasha 
Celebrations, ICAR-IINRG, Ranchi, October 01, 
2016.

�� Dr. MZ Siddiqui, Pr. Sc. was elected Vice-President 
of Society for Advancement of Natural Resins & 
Gums (SANRAG), ICAR-IINRG, Ranchi, October 
19, 2016.

�� Dr. Anees K, Sc. was awarded Ph.D. degree 
from Department of Biochemical Engineering 
and Biotechnology, IIT Delhi for his work on 
‘Biosynthesis of aleuritic acid in Indian lac insect 
Kerria lacca and its in vitro production’, November 
6, 2016. 

�� Dr. S Ghosal, Pr. Sc. was conferred Reviewer 
Excellence Award from Agricultural Research 
Communications Center, Karnal, November 11, 
2016.
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�� Sri ChJ Mate, Sc. and Sri N Thombare, Sc. 
were conferred Best Poster Award in National 
Symposium on Agrochemicals Research and 
Education in India: Appraisal and Road Map 
for Future, ICAR-Indian Agricultural Research 
Institute, New Delhi, November  15-17, 2016.

�� Dr SS Bhat continued as reviewer of  American 
International Journal of Research in Formal, 
Applied and Natural Sciences (AIJRFANS), 
Georgia, United States of America; http://
iasir.net/aijrstemboardmembers.html, since 
November, 2013.

�� Dr SS Bhat continued as reviewer of Canadian 
Journal of Plant Breeding, Ontario, Canada, since 
November, 2013.

�� Sri N Thombare, Sc. reviewed a paper entitled, 
‘Preparation and evaluation of cosmetic adhesive 
containing guar gum’ for Korean Journal of 
Chemical Engineering, December 03, 2016. 

�� Dr. PC Sarkar, Pr. Sc. was conferred Reviewer 
Excellence Award from Agricultural Research 
Communications Center, Karnal, December 28, 
2016.

�� Dr. SS Bhat, Sc. continued as Member, Editorial 
Team, Journal of Agricultural Science, Canadian 
Centre for Science and Education, Toronto, 
Canada; http://ccsenet.org/journal/index.php/
jas/about/editorialTeam, since December, 2013.

Capacity Building/ Lectures/Talk Delivered

By Director 
�� Dr. KK Sharma, Director delivered a Keynote 

Lecture on Understanding the diversity in 
lac insects of Kerria spp in India and the 
nature of insect-host plant interaction, 
International Conference on Natural Resource 
Management: Ecological Perspective, Sher-e-
Kashmir University of Agricultural Sciences and 
Technology, Jammu, February 18-20, 2016.

�� Dr. KK Sharma, Director delivered an Invited 
Lecture on Uchch Shiksha ka Badta Bazaar on 
April 05, 2016 in 1st Statutory Conference of 
AIFRUCTO and Seminar on, ‘Commercialization 
of Higher Education’, Ranchi University, Ranchi, 
April 5-6, 2016.

�� Dr. KK Sharma, Director delivered an Invited 
Lecture on, ‘Mechanization Needs for Production 
and Processing of Natural Resins and Gums’ in 

Academia-Industry Interaction Meet for Eastern 
Region organized by ICAR-CIAE, Bhopal at ICAR-
RCER, Patna, June 28, 2016. 

By Others
�� Dr. AK Jaiswal, Pr. Sc. & Head, TOT Division; Dr. AK 

Singh, Sr. Sc.; Dr. SKS Yadav, Sc. and Dr. RK Yogi, 
Sc. delivered lectures in two days workshop on 
Recent advances on lac production, processing 
technologies and supply chain management 
system of NRGs, ICAR-IINRG, Ranchi, January 13-
14, 2016.

�� Dr. S Ghosal, Pr. Sc. addressed Kisan Gosthi on 
Soil health and interventions on scientific lac 
cultivation during Technology Fortnight, KVK, 
Jahajpur, Purulia (RKM), January 22, 2016. 

�� Dr. Thamilarasi K, Sc. guided five M.Sc. 
(Biotechnology) students from Marwari College, 
Ranchi on Cloning and expression profiling of 
prenyltransferase, a putative key gene in resin 
biosynthesis of the Indian lac insect, Kerria lacca 
(Kerr), January 27 – July 20, 2016.

�� Dr. A Mohanasundaram, Sc. delivered a lecture-
cum-demonstration on Lac insect life cycle, crop 
cycle and lac related terminology to Master 
Trainers, TOT Division, ICAR-IINRG, Ranchi, 
February 01, 2016.

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. organized 
Research–Extension-Farmer’s Interface Meeting- 
cum-Workshop on Lac Cultivation as Co-
conveners under a collaborative project with 
Government of Jharkhand, Torpa, Khunti, Ranchi, 
February 05, 2016.

�� Er. SK Pandey, Sc. imparted training on Lac dye to 
Sri Suraj Singhania, M/s Renshel Export Pvt. Ltd. 
Kolkata, February 06 – 15, 2016.

�� Er. SK Pandey, Sc. imparted training on Dewaxed 
decolourised lac to Sri Vivek Agrawal, M/s Ganga 
Lac Factory, Khunti, Ranchi, February 08 – 14, 
2016.

�� Dr. MF Ansari, Sr. Sc. transferred the technology 
of Gasket shellac cement compound to M/s 
Alok Shellac Pvt Ltd, Balrampur (West Bengal), 
February 11-15, 2016.   

�� Dr. AK Jaiswal, Pr. Sc. & Head, TOT Division 
delivered a lecture on Climate change and lac 
cultivation, KVK, West Singhbhum, February 16, 
2016.
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�� Dr. SC Sharma, Sc. imparted training on Lac 
processing (preparation of seedlac from sticklac) 
to 10 participants from KVK, Rajnandgaon 
(Chhattisgarh), March 03 -05, 2016. 

�� Dr. S Swami, Sc. delivered a lecture on Isolation 
and identification of compounds from natural 
resins, PPD Division, ICAR-IINRG, Ranchi, March 
19, 2016. 

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. delivered 
lectures on Awareness of farmers about Farmers’ 
Right Act, 2001 in Training-cum-Awareness 
Programme on Protection of Plant Varieties and 
Farmers’ Right Act, 2001, KVK, Khunti, Ranchi, 
March 29, 2016. 

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. 
participated and put up Institute stall to 
showcase the Institute technologies in Kisan 
Mela on Pradhan Mantri Fasal Beema Yojna, KVK, 
Khunti, Ranchi, April 13, 2016.

�� Dr. PC Sarkar, Pr. Sc. delivered a lecture on 
Primary processing and value addition of lac to 
the participants of EDP Program organized by 
NIESBUD (Ministry of Skill Development, Govt 
of India), Ranchi Branch, Torpa, Khunti, Ranchi, 
April 19, 2016.

�� Dr. AK Singh, Sr. Sc. participated and put 
up Institute stall to showcase the Institute 
technologies in Agricultural Exhibition on 
the occasion of Gramodaya se Bharatuday 
programme organized by ICAR HQ, JRD Tata 
Sports Complex, Jamshedpur, April 23-24, 2016.

�� Dr. MF Ansari, Sr. Sc. transferred the technology 
of Water soluble lac to M/s JJ Sales, Ranchi, May 
02-05, 2016.

�� Dr. MZ Siddiqui, Pr. Sc. imparted training on Lac 
Wood Shine and Lac Glaze varnish to Sri Md 
Jawed, M/s JJ Sales, Ranchi and Sri Ajay Kumar, 
Durgapur (West Bengal), May 03-05, 2016 and 
July 26 – 27, 2016, respectively.

�� Sri N Thombare, Sc. gave field demonstrations 
on Gum inducer technique for tapping of 
jhingan (Lannea coromandelica) tree amongst 
farmers of Khuteri village, District Mahasamund 
(Chhattisgarh), May 03, 2016.

�� Sri N Thombare, Sc. gave field demonstrations 
on Gum inducer technique for tapping of saja 
(Terminalia tomentosa) tree amongst farmers of 
Waraseoni village, Balaghat (Madhya Pradesh), 
May 04, 2016.

�� Dr. A Mohanasundaram, Sc. delivered lecture 
on Lac insect: An overview to faculty, students 
and research scholars of PJTSAU, Hyderabad and 
KFRI, Hyderabad, May 11 & 13, 2016, respectively.

�� Dr. A Mohanasundaram, Sc. imparted on-
farm-training on Lac cultivation technique to 
farmers under Network Project on CLIGR with 
Cooperating Centre, KFRI, Thrissur,   May 14, 
2016.

�� Dr. SC Sharma, Sc. gave demonstration of Small 
Scale Lac Processing Unit to Sri PN Bhat, Sc. – D, 
Central Silk Technological Research Institute, 
Madiyala, Bengalore during his visit to ICAR – 
IINRG, Ranchi, June 18, 2016. 

�� Dr. Anees K, Sc. conducted one month 
training programme for Ms Priyanka Ghosh, 
B. Tech (Biotechnology) student from Lovely 
Professional University, Punjab on Optimization 
of CYP86A4 expression using pET 28a(+) vector, 
June 20 – July 29, 2016.

�� Dr. J Ghosh, Sr. Sc. and Dr. VD Lohot, Sc. 
imparted project training to six B.Sc. 
(Biotechnology) students from Department 
of Biotechnology, Ranchi Women’s College, 
Ranchi, on ‘Morphological and biochemical 
characterization of pigeon pea (Cajanus cajan 
L.) germplasm’, December 22, 2015 - January 30, 
2016.

�� Dr. VD Lohot, Sc. conducted 03 months training 
on ‘Influence of lac insect feeding induced stress 
on physiology of Kusum (S. oleosa) tree’ to M.Sc. 
(Biotechnology) student from Department of 
Biotechnology, Ranchi Women’s College, Ranchi, 
February 15 - May 15, 2016. 

�� Er. SK Pandey, Sc. imparted training and 
demonstration of aleuritic acid to Sri Hue Weigh 
and Sri Swarup Dutta, Anning Decco Fine 
Chemical Co., Ltd., Kunming, China, July 13-14, 
2016.

�� Er. SK Pandey, Sc. imparted training on Dewaxed 
bleached lac to Sri Vinay Kumar and Sri Parash 
Kumar Choudhary, M/s Expert Wings Chemicals, 
Ranchi, July 18 – 27, 2016.

�� Dr. S Srivastava, Pr. Sc. delivered a lecture on 
Industrial aspects of quality control for NRGs 
to Electronics & Communication Engineering 
(ECE)  students from BITT Polytechnic, Ranchi, 
ICAR-IINRG, Ranchi, July 21, 2016.



  

Annual Report 2016-17

91

�� Er. SK Pandey, Sc. imparted training on Aleuritic 
acid and dewaxed decolourised lac to Sri Mahesh 
Sharma, Korba (Chhattisgarh), July 25 - August 
03, 2016.

�� Dr. A Mohanasundaram, Sc. delivered lecture-
cum-demonstration on Scientific lac cultivation 
on different lac hosts to the farmers, Deogain 
village, Ranchi, July 28, 2016.

�� Dr. S Ghosal, Pr. Sc. delivered a motivational 
lecture on Scientific lac cultivation and use of 
inputs in a judicial manner to farmers, Deogain 
village, Ranchi, July 29, 2016.

�� Dr. PC Sarkar, Pr. Sc. had a presentation on 
Application of lac resin-based coatings for 
extending post-harvest life of fruits and 
vegetables before Institute Management 
Committee, ICAR-IINRG, Ranchi, August 24, 2016. 

�� Dr. RK Yogi, Sc. (Course Director); Dr. Alok Kumar, 
Sr. Sc. and Dr. AK Singh, Sr. Sc. (Co-course 
Directors) organized Model Training Course on 
Natural Resins and Gums: Agribusiness Modules 
for Skill and Entrepreneurship Development, 
ICAR-IINRG, Ranchi, September 02 -09, 2016.

�� Dr. PC Sarkar, Pr. Sc. delivered a lecture on 
Advance techniques for characterisation of 
natural resins and gums to trainees sponsored 
by DOAC, GOI, ICAR-IINRG, Ranchi, September 
07, 2016.

�� Dr. AK Singh, Sr. Sc. delivered a lecture on 
Scientific lac cultivation as resource person in 
Farmers’ workshop organized by TRDS, Torpa, 
Khunti, Ranchi, September 14, 2016. 

�� Dr. AK Singh, Sr. Sc. organized Open Day for 
school children on Eve of 93rd Foundation Day, 
ICAR-IINRG, Ranchi, September 19 & 21, 2016.

�� Er. SK Pandey, Sc. imparted training on Aleuritic 
acid to Sri Vinod Lath, Raipur (Chhattisgarh),  
September 19 - October 07, 2016.

�� Dr. A Mohanasundaram, Sc. delivered lecture-
cum-demonstration on Cultivation of lac and 
industries based on lac, forward and backward 
linkages in marketing of shellac amongst 
Foresters/Forest Guards/JEM Members at 
Forester Training School, Mahilong, Ranchi, 
September 21, 2016.

�� Dr. A Mohanasundaram, Sc. delivered lecture-
cum-demonstration on Pest management for 
lac cultivation on different hosts amongst the 

farmers during Field Day for the promotion of 
improved technology under Improvement and 
evaluation of lac host programme, Putadag 
village, Ranchi, September 22, 2016. 

�� Dr. AK Jaiswal, Pr. Sc. & Head, TOT Division 
delivered a lecture on Scientific lac cultivation 
for climate resilient agriculture for Jharkhand, 
CRUSS, Hazaribagh, September 26, 2016.

�� Dr. MF Ansari, Sr. Sc. transferred the technologies 
of Heat and water resistant spiritless varnish 
(MSV005), Gasket shellac cement compound, 
Air-drying type insulating varnish, preparation 
of gummy mass and water soluble lac to Sri CK 
Padhi and his associate from Balaghat (Madhya 
Pradesh), September 26-29, 2016. 

�� Dr. RK Yogi, Sc. delivered a lecture on Economics 
and marketing aspects of lac cultivation during 
workshop on Feedback from lac growers 
and further management practices, Missing 
Autonomous Council (MAC), September 27-28, 
2016.

�� Dr. MZ Siddiqui, Pr. Sc. imparted training on Lac 
glaze varnish to Sri Premnath Keshri, Sikandara 
(Bihar), October 03 – 05, 2016.

�� Dr. A Mohanasundaram, Sc. delivered invited 
lecture on Recent trends in lac research,  
Department of Agricultural Entomology, 
Agricultural College and Research Institute, 
Madurai, TNAU (Tamil Nadu), October 13, 2016.

�� Dr. A Mohanasundaram, Sc. and Dr. J Ghosh, 
Sr. Sc. organized one day training programme 
on Lac culture and management for farmers, 
numbering 40,  in collaboration with Centre for 
Forest Based Livelihood and Extension, Agartala 
at Kanchanpur village, North Tripura, October 
24, 2016. 

�� Dr. A Mohanasundaram, Sc. delivered invited 
lecture on Cultivation of lac and industries based 
on lac amongst the farmers from Meghalaya 
during workshop organized by CFLE, Agartala 
on Broom grass and Agro-forestry at Jampui 
Hills, North Tripura, October 25, 2016.

�� Er. SK Pandey, Sc. delivered a lecture on Lac 
processing: An option for rural entrepreneurship 
& lac processing based on rural entrepreneurship 
to MBA (Rural Management) students of XISS, 
Ranchi, TOT Division, ICAR-IINRG, Ranchi, 
November 08 & 11 2016. 
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�� Dr. SC Sharma, Sc. demonstrated lac scraper for 
scraping operation of sticklac from lac stick to Sri 
Subodh Prasad, Ranchi at their site, November 
16, 2016.

�� Dr. AK Jaiswal, Pr. Sc. & Head, TOT Division 
(Convener); Dr. AK Singh, Sr. Sc. and Dr. SKS Yadav, 
Sc. (Co-conveners) organized two refresher 
courses on Scientific lac cultivation, processing 
and uses, ICAR-IINRG, Ranchi, November 16 - 18 
and December 05 - 07, 2016.

�� Dr. AK Singh, Sr. Sc. delivered a lecture on 
Lac cultivation and best practices in 3-Day 
Institutional training programme for the Boards 
of Directors and Chief Executive Officer of 
Farmers Producer Organization organized by 
JASCOLAMPF, Ranchi, November 23, 2016.

�� Dr. AK Singh, Sr. Sc. and Dr. RK Yogi, Sc. supervised 
Mr. Hemant Kumar and Mr. Ramjeewan Mahto 
of Ramakrishna Mission Vivekananda University, 
Ranchi as Supervisor and Co-supervisor, 
respectively, for their project work in partial 
fulfilment of the requirement for the degree of 
B.Sc. (ARTD) during 2016-17. 

�� Dr. AK Singh, Sr. Sc.;  Dr. SKS Yadav, Sc. and Dr. 
RK Yogi, Sc. delivered 39 lectures in one week 
Farmers’ training programme, 39 lectures in 
Trainers’ training programme, 18 lectures in 
Summer/Winter Student Workshops, 6 lectures 
in Model Training Course and 6 lectures in 
Refresher Course during 2016-17.

�� Following lectures were delivered to the 
students of M.Sc. (Forestry) from Guru Ghasidas 
Central University, Bilaspur (Chhattisgarh) under 
the Industrial Training on Natural Resins & Gums, 
organized by TOT Division, ICAR-IINRG, Ranchi, 
February 16-29, 2016:

§§ Dr. A Mohanasundaram, Sc. delivered 
lectutre-cum-demonstration on Lac 
associated insect fauna & pest management 
in lac and impact of climate change on lac 
production, February 16, 2016. 

§§ Dr. Vaibhav D Lohot, Sc. delivered a lecture on 
Collection and conservation of lac insect and 
host plant biodiversity, February 19, 2016. 

§§ Er. SK Pandey, Sc. delivered a lecture on Lac-
based technologies for entrepreneurship,  
February 20, 2016. 

§§ Dr. SC Sharma, Sc. delivered a lecture on 
Harvesting and tapping techniques for gums 
and resins, February 22, 2016. 

§§ Dr. MF Ansari, Sr. Sc. delivered a lecture 
on Industrial applications of lac and 
demonstrations on surface coating 
applications of lac, February 22 & 26, 2016. 

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on Quality control of NRG---Industrial 
perspective, February 24, 2016. 

§§ Dr. MZ Siddiqui, Pr. Sc. delivered a lecture 
on Medicinal importance of oleo-resins, 
February 24, 2016. 

§§ Dr. Thamilarasi K, Sc. delivered a lecture on 
Role of Biotechnology in lac production, 
February 24, 2016. 

§§ Dr. AR Chowdhury, Sc. delivered lecture-cum-
demonstration on Sophisticated instruments 
in characterization of NRGs, February 26, 
2016. 

�� Following lectures were delivered during 4th 
Winter Students Workshop on Natural Resins 
and Gums for B.Sc. (Forestry) 3rd year students 
from Guru Ghasidas Central University, Bilaspur 
(Chhattisgarh), organized by TOT Division, ICAR-
IINRG, Ranchi, March 07 - 16, 2016: 

§§ Dr. A Mohanasundaram, Sc. delivered a 
lecture on Lac associated insect fauna and 
pest management in lac, March 08, 2016.

§§ Dr. MF Ansari, Sr. Sc. delivered a lecture on 
Diversified uses of lac, March 11, 2016.

§§ Dr. Thamilarasi K, Sc. delivered a lecture on 
Role of Biotechnology in lac production, 
March 11, 2016.

§§ Dr. SC Sharma, Sc. delivered a lecture on 
Tapping techniques & tools for resins and 
gums, March 11, 2016.

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on Quality control of NRG---Industrial 
perspective, March 14, 2016.

§§ Er. SK Pandey, Sc. delivered a lecture on Lac-
based technologies for entrepreneurship, 
March 14, 2016.

�� Following lectures were delivered to the 
students of B.Sc. (Ag.) from BHU, Varanasi (Uttar 
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Pradesh) under 8th Summer Students Workshop 
on Natural Resins & Gums, organized by TOT 
Division, ICAR-IINRG, Ranchi, May 30 – June 08, 
2016 :  

§§ Dr. N Prasad, Pr. Sc. & Head, PPD Division 
delivered a lecture on National scenario of 
production of natural resins and gums, May 
31, 2016. 

§§ Dr. S Ghosal, Pr. Sc. delivered a lecture on 
Raising and management of lac host trees, 
May 31, 2016. 

§§ Er. SK Pandey, Sc. delivered a lecture on Lac-
based technologies for entrepreneurship, 
June 01, 2016. 

§§ Dr. Vaibhav D Lohot, Sc. delivered a lecture on 
Collection and conservation of lac insect and 
host plant biodiversity, June 01, 2016. 

§§ Dr. MF Ansari, Sr. Sc. delivered a lecture on 
Diversified uses of lac, June 02, 2016. 

§§ Dr. Thamilarasi K, Sc. delivered a lecture on 
Role of Biotechnology in lac production, June 
02, 2016. 

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on Industrial aspects of quality control for 
natural resins and gums, June 06, 2016. 

§§ Dr. MZ Siddiqui, Pr. Sc. delivered a lecture on 
Medicinal importance of oleo-resins, June 06, 
2016. 

§§ Dr. SS Bhat, Sc. delivered a lecture on Lac 
Integrated Farming System, June 06, 2016. 

�� Following lectures were delivered to the 
students of B.Sc. (Ag.) and B.Sc. (Forestry) from 
BHU, Varanasi (Uttar Pradesh) and SHIATS, 
Allahabad (Uttar Pradesh) under 9th Summer 
Students Workshop on Natural Resins & Gums 
organized by TOT Division, ICAR-IINRG, Ranchi, 
June 13-22, 2016 :

§§ Dr. N Prasad, Pr. Sc. & Head, PPD Division 
delivered a lecture on National scenario of 
production of natural resins and gums, June 
14, 2016. 

§§ Er. SK Pandey, Sc. delivered a lecture on Lac-
based technologies for entrepreneurship, 
June 15, 2016. 

§§ Dr. SC Sharma, Sc. delivered a lecture on 
Tapping techniques & tools for resins and 

gums, June 15, 2016.  

§§ Dr. A Mohanasundaram, Sc. delivered a 
lecture on Collection and conservation of lac 
insect and host biodiversity, June 15, 2016. 

§§ Dr. MF Ansari, Sr. Sc. delivered a lecture on 
Diversified uses of lac, June 16, 2016. 

§§ Dr. MZ Siddiqui, Pr. Sc. delivered a lecture on 
Medicinal importance of oleo-resins, June 17, 
2016. 

§§ Dr. Thamilarasi K, Sc. delivered a lecture on 
Role of Biotechnology in lac production, June 
19, 2016.

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on Quality control of NRG---Industrial 
perspective, June 20, 2016.

§§ Dr. SS Bhat, Sc. delivered a lecture on Lac 
Integrated Farming System, June 20, 2016. 

�� Following lectures were delivered during Model 
Training Course on Natural Resins and Gums: 
Agribusiness Modules for Skill & Entrepreneurs 
Development, sponsored by Directorate 
of Extension, Department of Agriculture & 
Cooperation, Ministry of Agriculture, GOI, 
organized by TOT Division, ICAR-IINRG, Ranchi, 
September 02-09, 2016:

§§ Dr. Anees K, Sc. delivered a lecture on 
Production of compounds of economic 
importance from resins and gums: A lac resin 
perspective, September 03, 2016. 

§§ Dr. A Mohanasundaram, Sc. delivered a 
lecture on Demonstration of pruning, 
bundling, inoculation and harvesting of 
rangeeni crop on palas & ber and scrapping of 
lac, September 03, 2016. 

§§ Dr. SS Bhat, Sc. delivered a lecture on Lac 
Integrated Farming System and business 
opportunities, September 05, 2016. 

§§ Sri N Thombare, Sc. delivered a lecture-cum-
visit on Recent advancement in applications 
of natural gums in agriculture and other 
industries, September 06, 2016.

§§ Dr. MZ Siddiqui, Pr. Sc. delivered a lecture 
on Medicinal importance of oleo-resins, 
September 08, 2016. 

§§ Dr. MF Ansari, Sc. delivered a lecture on 
Surface coating applications and jute based 
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bio-composite industry: Opportunities for 
entrepreneurship development, September 
08, 2016.

§§ Dr. AR Chowdhury, Sc. delivered a lecture 
on Research on processing and product 
development of natural resins and gums, 
September 08, 2016. 

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on An industrial aspect of quality control 
for NRG and basic needs (skill & inputs) for 
establishments of testing labs, September 
09, 2016. 

§§ Er. SK Pandey, Sc. delivered a lecture on 
Lac processing - Seedlac, shellac, lac dye, 
bleached lac: Skill and entrepreneurship 
development oriented options, September 
09, 2016.

§§ Dr. Vaibhav D Lohot, Sc. delivered a lecture on 
Collection and conservation of lac insect and 
host plant biodiversity, September 09, 2016. 

�� Following lectures were delivered during 5th 
Winter School Workshop on NRG for M.Sc. (Rural 

Technology & Development), ACU, Allahabad 
and Biotechnology students from St. Xavier’s 
College, Ranchi, organized by TOT Division, 
ICAR-IINRG, Ranchi, October 18-27, 2016: 

§§ Dr. Vaibhav D Lohot, Sc. delivered a lecture on 
Collection and conservation of lac insect and 
host plant biodiversity, October 20, 2016. 

§§ Dr. MZ Siddiqui, Pr. Sc. delivered a lecture on 
Medicinal importance of oleo-resins, October 
21, 2016. 

§§ Dr. MF Ansari, Sr. Sc. delivered lecture on 
Diversified uses of lac, October 21, 2016.

§§ Dr. Thamilarasi K, Sc. delivered a lecture on 
Role of Biotechnology in lac production, 
October 21, 2016.

§§ Dr. S Srivastava, Pr. Sc. delivered a lecture 
on Quality control of NRG---Industrial 
perspective, October 25, 2016.

§§ Dr. SS Bhat, Sc. delivered a lecture on Lac 
Integrated Farming System, October 25, 
2016. 
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Events – 2016
HRD Programme on Recent Advances on Lac 
Production, Processing Technologies and Supply 
Chain Management System of NRGs
ICAR-Indian Institute of Natural Resins and Gums 
(ICAR-IINRG) organized HRD Programme on Recent 
Advances on Lac Production, Processing Technologies 
and Supply Chain Management System of NRGs 
during January 12-13, 2016. Dr. AK Jaiswal, Head 
& Convener, chaired the inaugural and valedictory 
sessions. He emphasized that there is good potential 
of lac cultivation on ber (Ziziphus mauritiana) and 
urged for further dissemination of the technical 
know–how. Dr. AK Singh, Sr. Sc. made presentation 
on Lac cultivation techniques and Dr. SKS Yadav, Sc. 
on Chemistry of lac gum resins. Dr. RK Yogi, Sc. & Co-
convener presented Current scenario of NRGs and 
briefed about the policy implications. Representative 
also shared their feedback and told that they have 
been benefitted during various technical sessions for 
production, marketing and value addition through 
field and industrial visits during the workshop. A total 
of 36 participants attended the function. Dr. AK Singh, 
Sr. Sc. proposed vote of thanks. 

3rd Coordination Committee Meeting of Network 
Project on Conservation of Lac Insect Genetic 
Resource
3rd Co-ordination Committee Meeting of Network 
Project on Conservation of Lac Insect Genetic 
Resources (NP-CLIGR) was held during January 28-29, 
2016 at State Forest Research Institute (SFRI), Jabalpur 
(Madhya Pradesh). The meeting was inaugurated by 
Dr. U Prakasham, Director, Tropical Forest Research 
Institute (TFRI), Jabalpur. The inaugural session was 
graced by the presence of Dr. PK Shukla PCCF (Rtd.); 
Dr. G Krishnamurthy, Director, SFRI, Jabalpur; Sri SN 

Nachne, Additional Director, SFRI and Dr. KK Sharma, 
Project Coordinator. PIs and Co-PIs from Co-operating 
centers were present during the meeting. Dr. U 
Prakasham, Director, TFRI emphasized the livelihood 
support role of lac cultivation in the rural population 
of the country. He also highlighted lac cultivation as 
one of the most important aspects of biodiversity 
conservation and enrichment. He stressed on the 
need of evolving new strategies for conservation of 
lac insect genetic resources. Dr. KK Sharma, Project 
Coordinator, briefed about the importance of the lac 
insect conservation in the country and the projects’ 
purpose in this context. The objectives and aims 
with special reference to local field gene banks 
establishment for lac inset were emphasized. The 
future prospect of the project was also narrated by 
him. He also offered technical guidance from the lead 
centre for smooth functioning of the project to all 
the centres. Dr. Md Monobrullah, Pr. Sc. & PI briefed 
about the need for timely submission of duly signed 
Utilization Certificate and Statement of Expenditure. 
He concluded the session with vote of thanks to all 
the participants.

On 29th January 2016, all the delegates visited the lac 
insect field gene bank maintained at SFRI, Jabalpur. 
Project Coordinator advised the PI regarding the 
proper way of maintaining the lac insect and right 
methodology for taking observations. Lac growing 
farmers’ fields were visited at Bhedaghat under the 
guidance of Dr. Pratibha Bhatnagar, PI and Dr. Moni 
Thomas, Senior Scientist, JNKVV, Jabalpur. Post lunch, 
the delegates discussed the overall activities and 
future course of action of the project. The PC thanked 
all the partners for their good performance and 
expressed the hope of doing better in future. 

3rd Co-ordination Committee Meeting of Network Project on 
Conservation of Lac Insect Genetic Resources

Visit to the Regional Lac Insect Field Gene Bank by delegates of 
the 3rd Co-ordination Committee Meeting
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Research - Extension - Farmer’s Interface - cum - 
Workshop on Lac Cultivation organized at Torpa, 
Khunti, Ranchi
On the occasion of 5th Technology Fortnight a 
Research - Extension - Farmer’s Interface - cum - 
Workshop on Lac Cultivation was organized by 
ICAR-IINRG on February 05, 2016 at Torpa, Khunti, 
Ranchi (Jharkhand) under the collaborative project 
of Government of Jharkhand. The function was 
inaugurated by the Chief Guest, Shri Vinaya Kumar, 
District Planning Officer and Director, Torpa Rural 
Development Society for Women (TRDS), Khunti 
and presided over by Dr. KK Sharma, Director, ICAR-
IINRG, Ranchi. Officials from different departments 
local representatives and media persons were also 
present on this occasion. Director, TRDS welcomed 
all the dignitaries. Sri Vinaya Kumar in his address 
appreciated the initiatives of ICAR-IINRG, Ranchi. He 
congratulated the progressive farmers and members 
of Self Help Groups (SHGs) benefitted under this 
project. Further, he also encouraged farmers for 
primary processing of sticklac for better price. 
He emphasized that they should learn and adopt 
the scientific methods of lac cultivation through 
capacity building and skill development programmes 
conducted by the ICAR-IINRG, Ranchi.

Dr. KK Sharma emphasized that lac cultivation is the 
best option for additional income for the villagers. 
He appreciated the joint efforts of District Planning 
Office, Khunti, Government of Jharkhand and TRDS, 
Torpa, Khunti. He also visited the site of the Small 
Scale Lac Processing Unit (SSLPU) and explained the 
benefits of this technology. He said that the Institute 
would continue to provide technical support through 
training, field visits, monitoring and technical 
guidance to the stakeholders. He also briefed about 
the activities of newly established KVK in Khunti 
District and requested for the support from the 
district administration. He informed that two SSLPU 
have already been established in Arki and Torpa 
blocks of Khunti district. Both units are functional and 
primary level processing has been started.

During technical sessions, Dr. AK Singh, Sr. Sc. and 
Dr. RK Yogi, Sc., ICAR-IINRG, Ranchi delivered the 
lectures on lac cultivation and marketing issues. A 
total of 70 participants including farmers, members 
of SHGs, local representatives, scientists and officials 
participated in the programme.

Director, ICAR-IINRG addressing the participants

Annual Lac Kisan Mela-cum-Exhibition organized 
in the Institute
The Annual Kisan Mela-cum-Exhibition was organised 
on February 10, 2016. The Mela was inaugurated 
by Shri Randhir Kumar Singh, Hon’ble Agriculture 
Minister, Government of Jharkhand. Sri Ram Tahal 
Choudhary, Hon’ble Member of Parliament, Ranchi, 
Jharkhand and Dr. George John, Vice-Chancellor, 
BAU, Ranchi as a Guest of Honour were also present 
on the occasion. More than 800 farmers and other 
stakeholders participated in the mela. Scientists 
and the officials from sister organizations ICAR-IIAB, 
ICAR-RCER RC, ICAR-IARI-J were also present during 
inaugural function.
Hon’ble Agriculture Minister spoke about the 
government strategies to strengthen the farming 
community. Government efforts are directed to 
benefit the lac growers, he said and promised to 
discuss issues related to lac sector with the Chief 
Minister of Jharkhand. He asserted that lac production 
is more important in terms of livelihood security for 
the lac growers and applauded the efforts done by 
the Institute to generate awareness amongst the 
farmers for undertaking scientific lac cultivation. Sri 
Singh appreciated the contributions of the Institute 
and stressed that the State Government will render 
all support to the Institute in its endeavour. He 
also honoured progressive lac farmers for their 
achievements in lac production. 
Sri Ram Tahal Choudhary opined that small scale 
industry may be more useful to boost the rural 
economy and all the rural community should 
participate actively in Yojna Banao Abhiyan (Gram 
Panchyat Development Planning) for need based 
infrastructure development.
Dr. John in his address emphasized on special 
research on alternate lac host plants as a need of 
hour. He opined that market support both forward 
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and backward, is an essential activity to encourage 
the lac growers. Primary level processing units may 
be helpful to get better prices.
Dr. KK Sharma, Director, ICAR-IINRG, Ranchi in 
his welcome address threw light on research 
achievements, activities and various programmes 
of the Institute for the welfare of lac farmers. He 
announced that this institute has been granted 
ISO-9001-2008 Certification and also informed to 
the Chief Guest about three major issues related to 
procurement of sticklac at minimum support price, 
consideration of lac as an agricultural produce and 
establishment of lac specific commodity board to 
promote the lac at domestic as well as overseas 
area. 

The farmers also visited Institute Research Farm 
and Museum. They were apprised of the various 
lac production technologies, new lac-host plants 
introduced for lac cultivation and pest management 
techniques. A Kisan Ghosti was organized in the 
afternoon session wherein experts from BAU, ICAR-
RCER RC, Institute of Forest Productivity (IFP), Central 
Silk Research Board and ICAR-IINRG interacted with the 
farmers and provided solutions to the problems faced 
by them in lac cultivation and other agricultural crops.

Earlier, an exhibition comprising of 24 stalls from 
different organizations was inaugurated by the 
Hon’ble Minister. Awards were given to farmers/lac 
production entrepreneurs/executives for production 
and promotion of lac.

Inauguration of Kisan Mela-2016 by the Hon’ble Minister Participants in Kisan Mela-cum-Exhibition-2016

Industrial Training on Natural Resins an Gums

Industrial Training on Natural Resins and Gums 
was organized by TOT Division, ICAR-IINRG during 
February 16-29, 2016 for M.Sc. (Forestry) students 
from Guru Ghasidas Central University, Bilaspur 
(Chhattisgarh). The workshop was inaugurated 
by the Dr. KK Sharma, Director, on 15th February, 
2016. Training was imparted on processing of 
natural resins like lac, rosin, oleo-reins and their 
industrial applications. Students were also educated 
about seed gums and exudates gums: harvesting, 
tapping, collection, processing, quality control and 
their industrial uses. Students were also exposed 
to horticulture, tasar culture, forestry and allied 
activities.

National Science Day
ICAR-IINRG celebrated National Science Day on 
February 29, 2016 to commemorate the discovery of 
Raman Effect by Dr. CV Raman. The National Science 
Day was observed on the theme ‘Make in India: Science 
and Technology driven Innovation. Dr. Mohan Verma, 
Professor and Head, Department of Space Engineering 

and Rocketry, Birla Institute of Technology, Mesra, 
Ranchi delivered an enlightening lecture on the above 
theme.  He emphasized on scientific tradition of ancient 
India and reminded us of the need for motivating 
leadership in scientific community for advancement 
of science and technology in India. Dr. KK Sharma, 
Director, ICAR-IINRG, Ranchi delivered the welcome 
address.  Dr. MF Ansari, Sr. Sc. & Convener introduced 
the significance of the National Science Day.

Dr. KK Sharma presenting the memento to Dr. Varma
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4th Winter Students Workshop on Natural Resins 
and Gums 
 4th Winter Students Workshop on Natural Resins and 
Gums was organized by TOT Division, ICAR-IINRG 
during March 07-16, 2016 for B.Sc. (Forestry) students 
numbering 33 from Guru Ghasidas Central University, 
Bilaspur (Chhattisgarh).

International Women’s Day 
International Women’s Day was celebrated in the 
Institute on March 09, 2016 with the theme, ‘Make 
it happen’. Smt. Sampat Meena, IG (Organized 
Crime), CID, Jharkhand was the Guest Speaker on 
the occasion. Speaking on the occasion she narrated 
that the human trafficking is a big issue of Jharkhand 
and briefed about ‘Operation Muskan’ conducted by 
her. In his welcome address, Dr. KK Sharma, Director, 
ICAR-IINRG briefed about the various on-going 
activities including research and trainings given 
to the lac-growers, farmers and other interested 
persons in the Institute. He also informed that there is 
a functional ‘Women Cell’ in the Institute to take care 
of the women related issues.  Dr. MZ Siddiqui, Pr. Sc. & 
Convener of the programme stressed upon the need 
and importance of the Women’s Day celebration in 
the Institute. Dr. Thamilarasi K, Sc. proposed vote of 
thanks. 

The Chief Guest addressing the gathering

Swachchh Bharat Abhiyan-cum- Kisan Gosthi
Swachchh Bharat Abhiyan-cum-Kisan Gosthi was 
organized at Sarjamdih village Block-Angara, District- 
Ranchi (under 'MGMG' adopted village) on May 30, 
2016. On this occasion, a team consisting of Dr. KK 
Sharma, Director, Dr. Alok Kumar, Sr. Sc., Dr. SC Sharma, 
Sc., Sri DK Singh, STO, ICAR-IINRG Ranchi along with Dr. 
Rajesh Kumar, SMS, KVK, Ranchi interacted with the 
farmers. The representatives of Sarjamdih Panchayat 
welcome the officials of ICAR-IINRG & KVK Ranchi and 
highlighted the importance of the event. Villagers of 

the Sarjamdih panchayat raised the problems faced 
during lac cultivation practices and also requested 
to provide the lac host saplings from the Institute 
for planting in rainy season. In presidential speech, 
Dr. KK Sharma, Director focused on the importance 
of Swachh Bharat Abhiyan in our day to day life and 
suggested to farmers to adopt the scientific lac 
cultivation. He also accepted the request of villagers 
and announced to provide more than 300 lac host 
plants to potential farmers at the earliest possible. 

Welcome of the experts by the villagers

Participants of the Swachchh Bharat Abhiyan-cum-Kisan Gosthi

8th Summer Students Workshop on NRGs 
8th Summer Students Workshop on Natural Resins 
and Gums was organized by ICAR-IINRG, Ranchi 
during May 30 to June 08, 2016. The workshop was 
inaugurated by Dr. KK Sharma, Director, ICAR-IINRG, 
Ranchi. In his Inaugural speech, he told that special 
attention is being given to the eastern states because 
of their rich biodiversity and to usher in the second 
green revolution in the country. He said that this 
biodiversity has to be exploited to augment the 
production of natural resins and gums and stressed 
that there is need to integrate agriculture with forestry 
for increasing income and land use diversification. Lac 
cultivation prevents deforestation due to sustainable 
income from the lac host trees and this ultimately 
helps in culminating the climate change. 
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The workshop was organized for 40 students of 
Agriculture from Banaras Hindu University (BHU), 
Varanasi and Acharya NG Ranga Agriculture 
University, Hyderabad. The theme of the workshop 
was Lac production, tapping, processing and 
applications of natural resins and gums. Students 
were educated about processing of natural resins 
like lac, rosin, oleo-resins, exudate as well as seed 
gums and their industrial applications. Harvesting 
/ tapping, collection, quality control, value addition 
and industrial uses were also covered. Visit to a lac 
industry to expose the students to various processes 
in refinement of lac, its value addition and extraction 

of lac dye and exposure-cum-educational visit to 
ICAR-RCER and IFP, Ranchi was organized to acquaint 
them with horticulture and forest management, 
biodiversity conservation and ecological security. 
The valedictory function was organized on 8th June, 
2016. Dr. KK Sharma, Director interacted with the 
students to get their feedback for improvement 
in the programme in future. He was hopeful that 
students will play a vital role in creating awareness 
about natural resins and gums. On this occasion 
Heads of Divisions also expressed their views.  The 
workshop was coordinated by Dr. SKS Yadav, Sc., TOT 
Division.

Trainees of 8th Summer  Workshop with experts Expert demonstrating the quality testing methodologies 

9th Summer Students Workshop on Natural Resins 
and Gums organized at ICAR-IINRG, Ranchi
9th Summer Students Workshop on Natural Resins 
and Gums was organized by ICAR-IINRG during June 
13-22, 2016. The workshop commenced with the 
interaction of the students and experts on 13th June, 
2015. Fifty one students, 16 B.Sc.(Ag.) student from 
BHU, Varanasi and 35 B.Sc. (Forestry) student from Sam 
Higginbottom Institute of Agriculture, Technology 
and Sciences (SHIATS), Allahabad participated in the 
workshop. These students were from the states of 
Bihar (14), Jharkhand (14), Chhattisgarh (2), Madhya 
Pradesh (5), Uttar Pradesh (4), Odisha (1) and north 
eastern states of Nagaland (9) and Meghalaya (2).

The theme of the workshop was Educational  
training on lac production, tapping, processing 
and applications of natural resins and gums to the 
students. Students were educated about processing 
of natural resins like lac, rosin, oleo-resins and their 
industrial applications. Training was also imparted 
about exudate as well as seed gums. Topics on 
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. 
Exposure-cum-educational visit to ICAR-RCER and 
IFP, Ranchi was also organized to acquaint them with 
horticulture and forest management, biodiversity 
conservation and ecological security.

The valedictory function was organized on 22nd 
June, 2016. Dr. KK Sharma, Director of the Institute 
interacted with the students to get their feedback for 
improvement in the programme in future. He stressed 
that lac cultivation helps in forest conservation 
due to inherent lac-culture operations and thereby 
helps in preventing climate change. He was hopeful 
that students will play a vital role in creating more 
awareness in public about natural resins and gums. Dr. 
AK Jaiswal, Head, TOT Division informed that Institute 
is strengthening the extension activities in southern 
part of the country like Karnataka and also in North 
Eastern states through NEH Plan. Dr. N Prasad, Head, 
PPD Division, explained the activities of the Institute 
on processing and value addition of natural resins and 
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gums. Assam, Bihar, Chhattisgarh, Jharkhand, Odisha, 
West Bengal and eastern Uttar Pradesh are the seven 
States where the government has embarked on the 
journey to bring the second Green Revolution through 
sustainable farm practices using water management 
and conservation. Dr. AK Singh, Sr. Sc. also expressed 
his views and wished trainees all success in their 
future endeavors. A cultural programme was also 
organized in the evening on 21st June, 2016 in which 
student trainees performed dance, comedy, singing 
and drama etc. Workshop was coordinated by Dr. SKS 
Yadav, Sc., TOT Division.

Trainees of 9th Summer  Workshop on Natural Resins and Gums

2nd International Yoga Day
2nd International Yoga Day was jointly organized by 
ICAR-IINRG and ICAR-Indian Institute of Agricultural 
Biotechnology, Ranchi on June 21, 2016, at ICAR-
IINRG, Ranchi. Dr. KK Sharma, Director, ICAR-IINRG 
welcomed the Yoga Instructors, all the staff and 
emphasized on the importance of practicing yoga 
daily. About 70 scientists, staff members including 
contractual staffs of ICAR-IINRG & ICAR-IIAB, Ranchi 
participated and practiced Yoga under guidance of 
the invited Yoga Instructors. A lecture on ‘Yogasan: 
Manav swasthya ka sakaratamak pahlu’ was also 
delivered on this occasion by the Yoga Instructor 
along with demonstration of Yoga practices as per 
the Common Yoga Protocol (CYP) issued by Ministry 
of Ayush, Government of India.

Staff performing Yoga under the instructions of Yoga Expert

ICAR-IINRG trains Chinese Firm on Technical 
Know-How of Aleuritic Acid Technology 
A two days training-cum-demonstration on 
‘Technical know-how of aleuritic acid technology’ 
was conducted for the two representatives of Anning 
Decco Fine Chemical Co., Ltd., Kunming, China 
during July 13-14, 2016. The firm is a joint venture 
between Decco, a world leader in post harvest 
and the state owned Yunnan Anning Chemicals 
located at Kunming, Anning in the South West of 
China. The US FDA registered and Kosher certified 
firm is the largest producer of shellac in China and 
the second largest in the world, exporting to many 
countries. During the training, preparation of aleuritic 
acid (both technical and pure) was successfully 
demonstrated to them at pilot plant scale. In the 
process, they were also acquainted with maintaining 
different process parameters to get the desired yield 
and purity of aleuritic acid which was their major 
concern. Queries raised by them on different aspects 
of aleuritic acid preparation were discussed and 
replied to their satisfaction. The Agrinnovate India, an 
ICAR company played a major role in processing the 
training proposal and arranging the logistics support 
for them. Revenue in terms of programme fee of USD 
1328.25 (including training fee of USD 1000 to ICAR-
IINRG) was generated. Trainees were given certificates 
on successful completion of the training.

Pre training discussion & demonstration of the process

Institute organized Field Day 

At Deogain village, Ranchi
A field day followed by practical field demonstrations 
was organised for the promotion of Lac Integrated 
Farming system amongst the farmers of village 
Deogain, Ranchi on July 28, 2016. Dr. SS Bhat, Sc. 
(Agroforestry) & Convener of the programme, 
welcomed the farmers and the guests and briefed 
about the essence of the programme towards 
promotion and adoption of lac based integrated 
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farming. He thoroughly explained how integrated 
farming is an efficient sustainable resource 
management for maximum productivity from the 
cropping system, with multiple components like trees, 
crops and livestock arranged spatially and temporarily 
over the same unit of land for the best utilization of 
the growing space and also that how integrated 
farming acts as insurance against total crop failure 
and acts as a potent tool to combat the vulnerability 
from climate change. He stressed upon the adoption 
of semialata based integrated cropping system with 
mixed cropping, crop rotation and inter-cropping for 
the least competition for water, nutrition and space 
and adopting sustainable eco-friendly practices. 
Dr. S Ghosal, Pr. Sc. (Agronomy), highlighted some 
success stories of lac cultivation and briefed about the 
agronomic practices of lac cultivation. He explained 

the benefits of fertilizer application for increasing 
lac productivity and demonstrated the application 
of recommended doses of fertilizer on selected 
trees of ber trees. Dr. A Mohanasundaram, Sc. (Agril 
Entomology) highlighted the packages and practices 
of lac cultivation and emphasized the farmers to adopt 
the practice of scientific lac cultivation.

Dr. KK Sharma, Director exhorted the farmers to 
adopt lac integrated farming system for sustainable 
livelihood. He interacted with the farmers and cleared 
some misconceptions of the farmers regarding lac 
cultivation. He distributed vegetable seeds amongst 
the innovative farmers for use in the adopted system. 
They were also provided literature on lac integrated 
farming system and lac cultivation on different  
hosts. 

Scientist-farmer interaction and seed distribution at Deogain, Ranchi

At Putadag village, Ranchi
Dr. J Ghosh, Sr. Sc. organized a field day to educate 
the farmers over new technology developed by the 
Institute at Putadag village of Angara, Ranchi on  
September 22, 2016. Technology on advantages of 
lac cultivation on fruit ber varieties over existing wild 
ber varieties, kusmi lac cultivation on swadi palas and 
protection of lac crop from various enemy insects and 
role of lac insect/host plant biodiversity conservation 
were briefed. 

Field Day at Putadag, Ranchi

Model Training Course on Natural Resins and 
Gums: Agribusiness Modules for Skill and 
Entrepreneurship Development
A Model Training Course on Natural Resins and Gums: 
Agribusiness Modules for Skill and Entrepreneurship 
Development, sponsored by Directorate of 
Extension, Ministry of Agriculture & Farmers Welfare, 
GOI, New Delhi, was organized by ICAR-IINRG during 
September 02 –09, 2016. Dr. H Sinha, Professor (Rural 
Management) & Head, Department of Research 
and Planning, Xavier Institute of Social Service, 
Ranchi, inaugurated the programme as Chief Guest 
on September 02, 2016.  Dr. N Prasad, Director 
(Actg.) and Dr. AK Jaiswal, Head, TOT Division, 
ICAR-IINRG, Ranchi welcomed Chief Guest and 23 
participants from various Institutes, Officials from 
State Forest Departments, Cooperative Federations 
and Agricultural Departments from Jharkhand (11), 
Chhattisgarh (3), Assam (2), Tamil Nadu (1), Madhya 
Pradesh (1), Arunachal Pradesh (1), Nagaland (1), 
Mizoram (1), Delhi (1)  and Bihar (1).  Dr. Sinha in his 
address emphasized overall aspects of NRG sector 
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including production, processing, value addition 
and product development need to be addressed 
simultaneously for sustainable development. He 
also briefed about the need for market promotion 
of NRG based product through variation in 
application and design of the products. Regular 
supply of raw material is the key factor for processing 
industry. Keeping in view of global competition, 
he also informed that recently designed minimum 
support price mechanism for minor forest produce 
including lac and karaya gum may play important 
role in safeguarding the households in tribal areas 
against the price fluctuation. He appreciated the 
efforts of the Institute in the field of NRG sector and 
complimented for organizing such events, especially 

training programme on Agribusiness Modules for 
Skill & Entrepreneurs Development which is the 
need of the hour. In his speech, he advised that lac 
production along with other NRGs might be a good 
option for the development of entrepreneurship. Dr. 
N Prasad in his Presidential address briefed about 
the achievements of the Institute and further scope 
of NRG sector for livelihood security and earning 
foreign exchange. Dr. AK Singh, Head, LP Division 
briefed about the strategies for productivity and 
quality enhancements of lac produce in India. 
Dignitaries including Head of the Divisions and 
scientists participated in the inaugural programme. 
Dr. AK Singh, Sr. Sc. & Co-course Director proposed 
vote of thanks. 

Lightening of lamp by the Chief Guest Address by the Chief Guest during Inaugural function

Hon’ble  Governor of Jharkhand visited ICAR-
IINRG, Ranchi 
Hon’ble  Governor of Jharkhand,  Smt. Droupadi 
Murmu, visited ICAR-IINRG, Ranchi on September 
09, 2016. During the visit, Hon’ble Governor planted 
a sapling of kusum (Schleichera oleosa) at Institute 
Research Farm, ICAR-IINRG Ranchi and also visited 
the Institute museum.  During visit at Surface Coating 
Laboratory, various lac based coating technologies 
were demonstrated. She also chaired the valedictory 
function of the Model Training Course during 02nd–
09th September, 2016 sponsored by Directorate of 
Extension, Ministry of Agriculture & Farmers Welfare, 
GOI, New Delhi. On this occasion a training manual 
on Natural Resins and Gums: Agribusiness Modules 
for Skill and Entrepreneurship Development was 
released by the Hon’ble  Governor. Participants 
numbering 23 from various Institutes, Officials from 
State Forest Departments, Cooperative Federations 
and Agricultural Departments from Jharkhand, 
Chhattisgarh, Assam, Tamil Nadu, Madhya Pradesh, 
Arunachal Pradesh, Nagaland, Mizoram and Delhi 
received the certificates from the Hon’ble Governor.  

In her address, Smt. Droupadi Murmu appreciated 
the efforts of the scientists and congratulated to the 
participants for successful completion of the training 
programme. She also emphasized to strengthen 
marketing facilities for natural resins and gums 
including lac. 

In his welcome address, Dr. KK Sharma, Director 
briefed about the various research and extension 
activities of the Institute.  Dr. Alok Kumar, Sr. Sc. and 
Co-course Director, proposed vote of thanks. 

Planting of Kusum sapling at IRF by Hon'ble Governor, Jharkhand
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Hon’ble Governor  addressing the participants of the Model 
Training Course

93rd Foundation Day Celebration 
ICAR-IINRG celebrated its 93rd Foundation Day on 
September 20, 2016. While welcoming the guest and 
audience, Dr. KK Sharma, Director of the Institute 
dwelt upon the recent achievement of the Institute. 
Shri Saryu Rai, Minister for Food, Public Distribution, 
Consumer Affairs and Parliamentary Affairs, Govt. 
of Jharkhand graced the occasion as Chief Guest. 
He opined that the use of components of biological 
diversity must be in a way and at a rate that does not 
lead to the long-term decline of biological diversity, 
thereby maintaining its potential to meet the needs 
and aspiration of present and future generation. 
Guest of Honour Dr. Kailash Chandra, Director, 
Zoological Survey of India, Kolkata delivered 6th Ms 
Dorothy Norris Memorial Lecture in the honour of 
Founder Director of the erstwhile Indian Lac Research 
Institute on this occasion. He emphasized upon the 
importance of biological diversity and necessity 
to conserve it. He told that the ecosystem services 
provided by the biological components are at present 
under-exploited and the time has arrived to realize 
the importance of the same. Dignitaries and scientists 
from CTRTI, ICAR-IIAB, ICAR-RCER, Regional Station of 
NBPGR and other officials from different organizations 
participated in the programme. Monograph on Palas 
and a technical bulletin on Model Bankable Projects on 
Lac Cultivation for Livelihood Security were released 
on this occasion by the Chief Guest. Distinguished 
workers of the Institute in various categories were 
felicitated during the function. Dr. Alok Kumar and 
Dr. Thamilarasi K (Category: Scientist), Dr. Anjesh 
Kumar and Shri Binod Kumar (Category: Technical), 
Shri Anant Pandey (Category: Admin.), Shri Suresh 
Pandit and Shri Jaleswar Horo (Category: SSS) were 
awarded with certificates and mementos for their 
outstanding contributions in their sphere of work. 

Dr. Md Monobrullah, Convener, proposed vote of 
thanks. Dr. J Ghosh and Dr. A Mohanasundaram were 
Co- conveners of the Foundation Day programme. A 
cultural event was organized in the evening where 
in employees of the local ICAR Institutes along with 
their family members enjoyed Hasya Kavi Sammelan. 
Institute also observed open days on 19th and 21st 
September, 2016 for the students in which 1007 
students from seven schools of the city visited the 
Institute. An exposure-cum-educational visit of 
Institute Research Farm was organized to show the 
students different lac hosts and standing crop of lac 
along with lac insect. They were shown around the 
NRG Museum and a documentary on lac was also 
screened for them.

Director, ICAR-IINRG welcoming the Chief Guest and the  
 participants

Release of the Monograph on Palas by the dignitaries

8th Annual Workshop of Network Project on 
Harvesting, Processing & Value Addition (HPVA) 
of Natural Resins and Gums (NRG)
The 8th Annual Workshop of Network Project on 
Harvesting, Processing & Value Addition (HPVA) of 
Natural Resins and Gums (NRG) was held at KAU-
College of Forestry, Vellanikkara, Thrissur (Kerala) 
during October 06-07, 2016. The inaugural session 
was presided by Dr. Mercy George, Associate Director 
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(Research), KAU, Thrissur and graced by the presence 
of Dr. Kanchan K Singh, Assistant Director General 
(Engg.), ICAR, New Delhi and Dr. KK Sharma, Director, 
ICAR-IINRG, Ranchi. The Project Coordinator, PIs, 
Co-PIs and RAs of different centres were present. 
Dr. Mercy George in her opening remarks said that 
Western Ghat regions are rich in trees producing 
natural resins and gums which have potentials to 
earn a lot of foreign exchange. She also told that 
NRGs were mainly traditionally used which should be 
expanded to other sectors like pharmaceutical and 
related industries.  Dr. Kanchan K Singh emphasized 
upon the mechanized harvesting systems and 
processing technology of NRGs. He added that value 
addition of NRGs is an urgent need for better visibility 
of the products. He also stressed upon the processing 
protocols, biomass utilization and improved 
utilization of resources for increased efficiency and 
profitability to the farmers. Dr. KK Sharma expressed 
the ideas of biodiversity studies and documentation 
of traditional uses of NRGs. Dr. N Prasad presented 
the overall progress report and salient achievements 
of the project. The technical session of the meeting 
was chaired by Dr. Kanchan K Singh and Co-chaired 
by Dr. KK Sharma in which PIs of Network Project 
centres presented their progress, action taken report 
for the year 2015-16 and technical programme for 
2016-17. On 7th October, 2016 concluding session 
was chaired by Dr. Kanchan K Singh, in which final 
recommendations were presented followed by vote 
of thanks by Dr. K Vidyasagaran, PI, KAU-College of 
Forestry, Vellanikkara, Thrissur (Kerala).

Inaugural session of the workshop

5th Winter Students Workshop on Natural Resins 
and Gums organized at ICAR-IINRG, Ranchi
Total 38 students attended the workshop organized 
at ICAR-IINRG, Ranchi during October 18-27, 2016. 
Sixteen M.Sc. (Rural Technology & Development) 
students from University of Allahabad (Uttar Pradesh) 

and 22 B.Sc. (Biotechnology) students from St. Xavier’s 
College, Ranchi attended the workshop.

Student receiving the certificate from Dr. KK Sharma, Director 
during Valedictory Session 

Trainee students of 5th Winter Students Workshop 

lrdZrk tkx:drk lIrkg

laLFkku }kjk fnukad 31-10-2016 ls 05-11-2016 rd 
lrdZrk tkx:drk lIrkg dk vk;kstu fd;k x;kA bl 
Øe esa fnukad 31-10-2016 dks iwokZgu 11-00 cts funs'kd 
dk;kZy; ds le{k laLFkku ds funs'kd MkW- dsoy Ñ".k 'kekZ 
}kjk lHkh vf/kdkfj;ksa@deZpkfj;ksa@fofHkUu ifj;kstukvksa esa 
dk;Zjr lafonk dfeZ;kas bR;kfn dks lrdZrk tkx:drk 
'kiFk fnyk;h x;hA bl lkIrkfgd vk;kstu ds nkSjku 
laLFkku ds lHkh dfeZ;ksa dks le;&le; ij lrdZrk ls lacaf/
kr tkudkjh iznku dh x;hA

fnukad 02-11-2016 dks bl vk;kstu dk lekiu lekjksg 
vk;ksftr fd;k x;kA bl volj ij Jh vej ukFk feJk] 
eq[; vfrfFk iqfyl v/kh{kd] ,-lh-ch-] lrdZrk ,oa fuxjkuh 
foHkkx] jkW¡ph] >kj[kaM us fu"Bk dks izksRlkfgr djus vkSj 
Hkz"Vkpkj dks lekIr djus esa turk dh Hkkxhnkjh ¼Public 
participation in promoting integrity and eradicating 
corruption½ fo"k;d O;k[;ku nsrs gq, dgk fd lekt ds 
izR;sd {ks= esa tkx:drk thou dks lqxe cukrh gS] yksd 
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lsodksa ds chp vius dk;Z ds izfrfu"Bk ,oa bZekunkjh lc 
ls egRoiw.kZ gSA blls u flQZ dk;Z dq'kyrk c<+rh gS] 
cfYd fodkl ds u, jkLrs Hkh [kqyrs gSaA mUgksaus crk;k fd 
Hkz"Vkpkj fodkl ds ekxZ esa lc ls cM+h ck/kk gS rFkk bl 
ckr ij cy fn;k fd ljdkjh dke dkt esa ikjnf'kZrk ,oa 
tokc nsgh ds }kjk Hkz"Vkpkj dks de fd;k tk ldrk gSA 
mUgksaus Hkz"Vkpkj fuokj.k esa izkS|ksfxdh dh Hkwfedk dh Hkh 
ljkguk dhA

dk;ZØe esa Lokxr Hkk"k.k djrs gq, MkW- dsoy Ñ".k 'kekZ] 
funs'kd us laLFkku dh xfrfof/k;ksa dh tkudkjh nh rFkk 
laLFkku ds dk;ksZ ds ifjizs{; esa lrdZrk tkx:drk dh 
mi;ksfxrk ijppkZ dhA lekiu lekjksg ds volj ij 
laLFkku ds lrdZrk vf/kdkjh ,oa iz/kku oSKkfud MkW- lksesu 
?kks"kky us Hkh vius fopkj izLrqr fd;sA dk;ZØe dk lapkyu 
MkW- vats'k dqekj] ofj"B rduhdh vf/kdkjh us fd;kA

funs'kd] MkW- dsoy Ñ".k 'kekZ vf/kdkfj;ksa@deZpkfj;ksa dks lrdZrk 
tkx:drk 'kiFk fnyokrs gq;s

HRD Programme on Lac Cultivation, Processing 
and Value Chain: An Option for Entrepreneurship 
Development in Rural Areas 
ICAR-IINRG, Ranchi organized a one day HRD 
Programme on Lac Cultivation, Processing and Value 
Chain: An Option for Entrepreneurship Development 
in Rural Areas on November 08, 2016. Dr. H Sinha, 
Professor (Rural Management) & Head, Department 
of Research and Planning, Xavier Institute of Social 
Service, Ranchi, inaugurated the function as Chief 
Guest and briefed about the aim of the workshop for 
MBA (Rural management) students. Dr. KK Sharma, 
Director, ICAR-IINRG, in his welcome address briefed 
the achievements of the Institute in the field of 
production and value addition of lac. Further, he also 
briefed about the various issues of procurement and 
marketing of lac. He informed that Minimum Support 
Price (MSP) has been announced by the government 

of India and procurement of scraped lac has been 
started in PESA states under the jurisdiction of TRIFED 
as nodal agency. Dr. AK Jaiswal, Head & Convener 
chaired the Brain Storming Session on management 
aspects of lac cultivation, processing & marketing 
and briefed about the various opportunities and 
challenges in scientific lac cultivation in rural areas. He 
also informed the delegates for further dissemination 
of the technical know–how and emphasized that 
there is good potential of lac cultivation on ber 
(Ziziphus mauritiana). 

Er. SK Pandey, Sc.  delivered lecture on Lac processing: 
An option for rural entrepreneurship and Dr. SKS 
Yadav, Sc. on Value addition and application of NRGs: 
An option for entrepreneurship development. Dr. 
RK Yogi, Sc. & Co-convener presented the policy 
implications and report on the various technical 
sessions. Representative also shared their feedback 
and told that they have been benefitted during 
various technical sessions for production, marketing 
and value addition through field and industrial 
visits during the workshop. On this occasion, a total 
of 74 including 37 male and 37 female participants 
attended the programme. Dr. AK Singh, Sr. Sc. 
proposed vote of thanks. 

1st Refresher Course on Scientific Cultivation, 
Processing and Uses of Lac 
1st Refresher Course on updating skills with recent 
development on scientific cultivation, processing 
and uses of lac was organized by ICAR-IINRG during 
November 16-18, 2016. The three-day course 
sponsored by Jharkhand State Livelihood Promotion 
Society (JSLPS), Ranchi was specifically organized for 
38 Ajeevika Vanopaj Mitras (AVMs) of three districts 
of Jharkhand (Simdega, W. Singhbhum and Ranchi) 
and it was inaugurated by Dr. KK Sharma, Director. He 
appreciated the initiative taken by JSLPS to refresh 
the knowledge of AVMs. Later, during interaction 
session participants shared their views on major 
problems and lac cultivation operations in practice 
with Dr. AK Jaiswal, Convener & Head, TOT Division; 
Dr. AK Singh, Co-convener & Sr. Sc. and other experts 
of the Institute. 

Major gaps in the skill of AVMs identified were: (i) 
lack of knowledge of identification of predators and 
parasites of lac culture, (ii) recent recommended 
insecticides and fungicides, treatment of broodlac 
by dipping in recommended insecticides, (iii) quality 
of broodlac, (iv) mortality of lac insect due to sooty 
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mould, (v) lac cultivation on bushy host, Flemingia 
semialata, (vi) organized mixed lac host plantation, 
(vii) small scale lac processing unit and (viii) proper 
marketing of the produce, etc. Experts of the Institute 
explained the various queries during class room and 
practical sessions. AVMs also showed keen interest 
in the subject during various interaction sessions by 
updating their skills and clearing doubts.

The valedictory function of the refresher course was 
organized on 18th November, 2016. The Chief Guest 
of the function was Sri Paritosh Upadhyay (IFS), 
CEO, Jharkhand State Livelihood Promotion Society, 

Ranchi. He complimented the efforts of ICAR-IINRG 
for organizing such events for the benefit of farmers. 
Sri Upadhyay emphasized on creating self-reliance in 
broodlac availability and asked the AVMs to increase 
the number of beneficiaries so that benefits of lac 
cultivation reach to the maximum farmers.

Dr. KK Sharma, Director highlighted the importance 
of lac cultivation and advised the AVMs to motivate 
the farmers to practice improved methods of 
cultivation. Dr. AK Jaiswal desired that participants 
would apply their skill in field for achieving higher 
productivity.

Activities during 1st Refresher Course

Agricultural Education Day
Birth anniversary of first President of Independent India 
and Union Minister of Agriculture, Bharat Ratna, Dr. 
Rajendra Prasad was observed as ‘Agricultural Education 
Day’ on December 03, 2016. To commemorate the 
day, team of scientists and other staff visited Siyankel 
& Ghanghari villages of Khunti and Beradih village of 
Ranchi, respectively. They interacted with the farmers 
for enhancing their technical know-how especially on 
lac cultivation and educated the farmers for importance 
of agriculture in the development of their own and 
the society, motivated them to choose agriculture 
education for their children, build professional career 
in agriculture based organizations and become agri-
entrepreneurs in future.

Experts interacting with farmers

World Soil Day 
ICAR-IINRG, Ranchi celebrated the World Soil Day 
on December 05, 2016. To commemorate the day 
team members of 'MGMG' programme visited 
Sarjamdih, Mangubandh and Beradih villages. During 
interaction with farmers importance of the World Soil 
Day, demerits of over-use of chemicals and fertilizers 
and importance of fertilizer application for kusmi lac 
production on ber was explained. During the function 
to celebrate the Day, Dr. N Prasad, Head, PPD Division 
emphasized the importance of soils for sustaining 
forest ecosystem. He urged the people to protect 
the soils as it is a critical component of the natural 
system and a vital contributor in our lives through its 
contribution to food, water and energy security. Dr. AK 
Jaiswal, Head, TOT Division highlighted the function 
and role of soils. He also suggested the farmers to use 
the vermi-compost and organic fertilizers for better 
soil health.

Dr. S Ghosal, Pr. Sc. informed the farmer-trainees and 
participants that soil is the ‘blood and soul of infinite 
life’. He told that it is the duty of all to protect our soils. 
Earlier, he made a presentation on Soil mineral nutrients 
– Its role in plant system and availability in soils to 
educate the scientists, technical staff and farmers on 
the different characteristics and functions of soils. An 
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2nd Refresher Course on Scientific Cultivation, 
Processing and Uses of Lac
For updating skills with recent technological 
development on scientific lac cultivation, processing 
and uses, 2nd Refresher Course was organized at 
ICAR-IINRG, Ranchi during December 5-7, 2016. 
The course was sponsored by Jharkhand State 
Livelihood Promotion Society (JSLPS), Ranchi. The 
refresher course commenced with the interaction 
of the participants with experts of the Institute on 
5th December, 2016. A total of 19 Ajeevika Vanopaj 
Mitras (AVMs) of W. Singhbhum district of Jharkhand 
participated in the course. 

Technical-cum-Interaction session of participants 
with various experts was organized on all aspect 
of lac cultivation, processing and uses during three 
days. Participants shared their views on major 
problems and lac cultivation operations in practice. 
AVMs showed keen interest in the subject during 
various interaction sessions by updating their skills 
and clearing doubts. In the concluding session of the 
refresher course on 7th December, 2016, participants 
gave their feedback and certificates were given to all 
the participants.

Jai Kisan Jai Vigyan Week
ICAR-IINRG, Ranchi celebrated Jai Kisan Jai Vigyan 

interaction session with the farmers was also organized 
on the occasion and various queries of farmers related 

to soil health and preparation of farm yard manure and 
vermin-compost were answered by the experts. 

World Soil Day Celebrations at Sarjamdih village and in the Institute

week during December 23-29, 2016. As a part of 
celebrations, different activities like farmers’ visit 
to Institute Research Farm and NRG Museum to 
demonstrate the recent lac cultivation technologies, 
farmers-scientist Interaction meet, screening of video 
documentary on scientific lac cultivation, processing 
and value addition, and one to one programme 
on lac cultivation, pest management and market 
intelligence were organized for more than 100 
farmers of Jharkhand, Odisha and West Bengal. 
A scientist-farmers interface was organized at the 
institute on 29th December, 2016. In his concluding 
remark, Dr. KK Sharma, Director, ICAR-IINRG informed 
about contributions of two former Prime Minister 
Shri Atal Bihari Vajpayee and Late Shri Chaudhary 
Charan Singh and stressed upon the role of farmers 
to make India self reliant. He also emphasized that 
the innovations in science and technology should 
reach to the farmers for increasing productivity and 
income. Dr. AK Jaiswal Head, TOT Division emphasized 
on linkage between farmers and scientists for 
effective transfer of technologies and briefed about 
the activities organized during celebration. The 
programme was attended by Dr. AK Mandal, Project 
Director, ATMA, Purulia (WB) along with his staff, more 
than 55 farmers and other stakeholders of different 
villages from Purulia district of West Bengal. 

Farmers’ Interaction with Scientists
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Inaugural session of of 4th Co-ordination committee meeting, 
NP-CLIGR

Inauguration of Lac Insect Field Gene Bank

4th Coordination Committee Meeting of NP-CLIGR
4th Co-ordination Committee meeting of the Network 
Project was held during 6-8thDecemebr 2016 at 
Assam Agricultural University (AAU) Jorhat. The 
inaugural session was inaugurated on December 
06, 2016 by Dr. KM Bujarbaruah, Vice-chancellor, 
AAU and graced by the presence of; Dr. KK Sharma, 
Director, ICAR-IINRG and the Project Coordinator; Dr. 
GN Hazarika, OSD to VC; Dr.  DK Borah, Dean, Faculty 
of Agriculture; Dr. C Hazarika, Director, PG School, and 
Dr. LK Hazarika, Organizing Secretary and PI of the 
AAU Center. Besides PIs and Co-PIs of the Network 
Project from eight Cooperating Centres, faculty and 
students from the host and other local institutes were 
also present. Dr. LK Hazarika in his welcome address 
mentioned the role of lac insect in shaping up the 
Indian civilization. Dr. KK Sharma, the Director, ICAR-
IINRG and Project Co-ordinator, NPCLIGR highlighted 
the role of livelihood support provided by the lac insect 
especially in the eastern part of India. He exhorted 
participants that the time has come to integrate the 
lac in agricultural crops that has potential to increase 
the income per unit land by 15-20%. Chairman Dr. 
Bujarbaruah stressed on the need of involving similar 
institutions associated with conserving lac in the 
past viz. Indian Forest Research Institute, ZSI and BSI 

to foster the progress and increase the outreach of 
the project objective. He mentioned the importance 
of joining hand with state biodiversity authority of 
respective centers, for effective conservation of local 
lac insect collection in more scientific manner.  Four 
Bulletins on lac were released during the inaugural 
session. The inaugural function ended with vote of 
thanks by Dr. Purnima Das, Co-PI, AAU Center. Post 
lunch, the delegates discussed the overall activities 
including progress made by the respective Centres, 
new sub-projects to be undertaken and future course 
of action of the project.

On 7th December 2016, the well established Regional 
Lac Insect / Host Plants Field Gene Bank at AAU 
Jorhat was inaugurated By Dr KK Sharma, PC of 
the project in the presence of all the delegates. 
The Project Coordinator advised the PI, Co-PI and 
the SRFs regarding the proper way of maintaining 
the lac insect and right methodology for taking 
observations. The delegates were also shown 
around the various laboratories of the Entomology 
Department. In the afternoon, Action Taken Report 
of the last Coordination Committee meeting was 
discussed. The PC thanked all the partners for their 
good performance and expressed the hope of doing 
better in future.

Mera Goan Mera Gaurav (MGMG) programme 
On the line of initiatives of Honb’le Union Agriculture 
Minister Shri Radha Mohan Singh, ICAR-IINRG adopted 
8 villages under 'MGMG'  programme. In Jaradih 
village (Block-Angarah, Distt.-Ranchi) under 'MGMG' 
programme 150 ber (Ziziphus mauritiana) saplings 
were distributed amongst the farmers for planting in 
the fields. Demonstration of broodlac treatment by 
dipping in pesticides to prevent the crop from attack 

of predators, parasites and fungal infection at initial 
stage of insect settlement was done. ETV recording 
of the demonstration was also done in the presence 
of 35 farmers. Broodlac 60 kg was distributed to 30 
farmers for inoculation of katki crop on palas under 
field demonstration at Beradih village, Namkum 
Block, Ranchi.  Demonstration of proper method of 
fertilizer application on ber for winter season kusmi 
lac production was organized at Mangubandh village.
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Meetings of Important Committees

Institute Research Committee (IRC) 
During the period under report, two IRC meetings 
were held, the first on April 28-29, 2016 and the 
second on May 07, 2016 under the Chairmanship of Dr. 
KK Sharma, Director, ICAR-IINRG, Ranchi. In both the 
meetings, 34 research projects were discussed which 
included 24 Institutional Projects under different 
core programmes, 3 Externally Funded Projects & 
Exploratory Studies, 3 Network Projects and 4 New 
Research Proposals. The following points emerged 
from the meeting for guidance and compliance and 
Chairman emphasized that each scientist must have 
atleast one project as PI. The House was also informed 
of the following:

�� The suggestions / inputs from the members of 
IRC during deliberations were encouraging and 
fruitful for overall improvement of the projects, 
for which healthy environment needs to be 
maintained. 

�� A minimum of 50% time of the Heads of 
the Divisions should be devoted towards 
management and coordination of divisional 
activities.

�� A copy each of project proposal, the annual 
progress report and the project completion 
report of the externally funded / sponsored 
projects should be submitted to PME Cell.

�� Chairman, IRC, discussed the general problems 
and the constraints especially shortage of 
technical manpower faced by the scientists and 
assured proper redressal of the issues on merit 
basis.

Research Advisory Committee (RAC) 
The XXIII RAC meeting was held on March 02-03, 
2016 under the Chairmanship of Prof. SM Ilyas, 
Former Director, ICAR-NAARM, Hyderabad, in the 
Kusmi Conference Hall. The following members were 
present:

Prof. SM Ilyas, Former Director,  
ICAR-NAARM, Hyderabad

Chairman

Dr. KK Singh, ADG (Farm Engg.),  
ICAR, New Delhi

Member

Prof. SVS Raju, Institute of Agricultural 
Sciences, BHU, Varanasi

Member 

Prof. VP Muthu,  Head (Agri. Engg.),  
UAS, Bangalore

Member 

Dr. AK Srivastava,  Head, FMP Deptt., 
JNKVV, Jabalpur 

Member

Dr. KK Sharma,  Director,  
ICAR-IINRG, Ranchi

Member

Dr. S Srivastava, Pr. Sc.,  
ICAR-IINRG, Ranchi

Member-
Secretary

Invited Members
�� Dr. N Prasad, Pr. Sc. & Head, PPD Division,  

ICAR-IINRG

�� Dr. AK Jaiswal, Pr. Sc. & Head, TOT Division,  
ICAR-IINRG

�� Dr. AK Singh, Pr. Sc. & Head, LP Division,  
ICAR-IINRG

�� Dr. Md Monobrullah, Pr. Sc. & I/c, PME Cell,  
ICAR-IINRG

At the outset, Dr. KK Sharma, Director, ICAR-IINRG 
welcomed the Chairman and Members of the newly 
constituted RAC.  The meeting being the first for 
newly constituted RAC, Director apprised them with 
the revised mandate and the issues relating to man-
power, budget, existing infrastructure and research 
activities of the Institute. He also highlighted the 
salient achievements and the activities of the 
Institute completed during the year and added that 
the Institute had recently been accredited with IS/
ISO 9001:2008 Certification by BIS, Kolkata. He further 
informed the House that the new research projects 
were conceived based on the Vision Document, QRT 
and RAC Recommendations.

In his opening remarks the Chairman appreciated 
that Institute was progressing well in the right 
direction in keeping with the expanded mandate. He 
emphasized that the lac production and processing 
operations had to be adequately mechanized with 
the objectives of reducing the cost of production, 
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down-sizing the labour and drudgery.  The Chairman 
opined that F. semialata was the future host plant for 
lac cultivation and the Institute might focus more on 
its R & D. The TOT activities of the Institute needed to 
be strengthened adopting new models, methods and 
ideas incorporating ICTs. He suggested that the major 
disciplines like Entomology, Organic Chemistry and 
Process Engineering need to be further strengthened 
for working on mission mode approach on important 
and relevant problems.

 Dr. Md Monobrullah, Pr. Sc. & I/c, PME Cell presented 
the progress of all on-going institutional and  externally 
funded projects. Dr. S Srivastava, Pr. Sc. & Member-
Secretary presented the Action Taken Report (ATR) 
of the last RAC and after some clarifications, it was 
adopted. After presentation of divisions progress by 
the HODs, the progress of the two on-going Network 
Projects was presented by the Project Coordinator/
Principal Investigator. The project completion reports 
of the two completed projects as also four new research 
proposals were presented and discussed in detail. The 
Committee also interacted with the scientists.

The Chairman in his closing remarks expressed 
happiness over the excellent work being done by 
the scientists and asked them to keep up their zeal. 
He emphasized the need to encourage the basic 
researches on lac especially on issues that have not 
been addressed so far. 

Dr. Kanchan K Singh, ADG felt that the research 
projects running at the Institute may gradually be 
consolidated to formulate the mega-projects having 
multi-disciplinary and multi-institutional approach. 
Prof. SVS Raju, Member RAC suggested that the lac 
growers must be convinced about the profitability of 
lac cultivation. Dr. VP Muthu, Member RAC suggested 
that the research divisions of the Institute need to be 
reorganized in the light of QRT recommendations. 
He further added that the mechanization of farm 
machinery is urgently required for making lac 
operation more efficient and economical. Dr. AK 
Srivastava, Member RAC suggested to explore the 
feasibility of integrating Floriculture in LIFS models 
developed by the Institute. 

Based on the discussions and deliberations, the 
following recommendations were finalized: 

�� Flemingia semialata being a potential future 
plant for intensive lac cultivation, higher priority 

may be given to this plant and a study should 
also be undertaken on growth of F. semialata 
under alkaline and saline soil conditions for 
future introduction of the plant in newer areas. 

�� Screening of prospective quick growing host 
plants needs be speeded up to maximize 
quantity and improve quality of the lac and also 
for integration in the agricultural system.

�� Higher priority should be accorded to basic, 
fundamental and strategic research.

�� During washing process of sticklac, discarded 
wash water need be collected and recycled after 
purification for efficient use of natural resources.

�� Process of up-gradation of the Quality Evaluation 
Laboratory as NABL accredited lab may be 
initiated and the feasibility of establishing food 
testing laboratory to be funded by Ministry of 
food processing, Govt. of India, to function as 
Referral Lab, may be explored.  

�� Identify few more centres of the Network on 
Harvesting, Processing and Value Addition of 
Natural Resins and Gums for taking up the work 
on processing and value addition depending 
on their available infrastructure and human 
resources.

�� Develop multimedia rich training e-modules for 
training and transfer of technology.

�� Take up case studies on evaluation /validation of 
technology preferably by a third party.

In the end, Dr. S Srivastava, Pr. Sc. & Member-Secretary, 
extended sincere thanks to the Chairman and the 
Members of RAC for their valuable scientific inputs 
to improve upon the research programmes of the 
Institute.

XXIII RAC Meeting in progress
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Distinguished Visitors

The Institute regularly receives a number of visitors 
who are briefed about different aspects of natural 
resins and gums as well as Institute activities. List of 
distinguished visitors are as follows:

�� 	 Smt. Droupadi Murmu, Hon’ble Governor of 
Jharkhand.

�� 	 Sri Saryu Rai, Minister for Food, Public 
Distribution & Consumer Affairs and 
Parliamentary Affairs, Govt. of Jharkhand, 
Ranchi.

�� 	 Sri Randhir Kumar Singh, Hon’ble  Minister of 
Agriculture & Animal Husbandry, Jharkhand.

�� 	 Sri Ram Tahal Choudhary, Hon’ble Member of 
Parliament, Ranchi (Jharkhand).

�� 	 Sri Ram Kumar Pahan, Hon’ble MLA, Khijri, 
Ranchi (Jharkhand).

�� 	 Justice (Retired) Vikramaditya Prasad, High 
Court, Ranchi (Jharkhand).

�� 	 Smt.  Arti Kujur, Chairperson, Jharkhand 
State Child Right Protection Commission and 
Member District Board, Ranchi (Jharkhand).

�� 	 Dr. George John, Vice-Chancellor, BAU, Ranchi 
(Jharkhand).

�� 	 Smt. Sampat Meena, IG (Organised Crime) 
CID, Jharkhand.

�� 	 Sri Amarnath Mishra, Superintendent of 
Police, ACB Vigilance Department, Ranchi 
(Jharkhand).

�� 	 Mita Singh Roy, Regional Implementation 
Officer (NER), Ministry of Home Affairs, 
Guwahati (Assam).

�� 	 Sri Sanjay Bangar, Assistant Coach, Indian 
Cricket Team. 

�� 	 Sri Bakul Gogoi, Director, Aomar Bonanee, 
Assam.

�� 	 Prof. SM Ilyas, Former Director, ICAR-NAARM, 
Hyderabad.

�� 	 Dr. KK Singh, ADG (Farm Engg.), ICAR, New 
Delhi.

�� 	 Prof. SVS Raju, Prof., Institute of Agricultural 
Sciences, BHU, Varanasi (UP).

�� 	 Prof. VP Muthu, Head (Agri. Engg.), UAS, 
Bangalore.

�� 	 Dr. AK Srivastava, Head, FMP Department, 
JNKVV, Jabalpur (MP).

�� 	 Dr. Mohan Verma, Professor and Head, 
Department of Space Engineering and 
Rocketry, Birla Institute of Technology, Mesra, 
Ranchi (Jharkhand).

�� 	 Sri Hue Weigh, Anning Decco Fine Chemical 
Co., Ltd., Kunming, China.

�� 	 Sri Swarup Dutta, Anning Decco Fine Chemical 
Co., Ltd., Kunming, China.

�� 	 Sri Paritosh Upadhyay (IFS), CEO, Jharkhand 
State Livelihood Promotion Society, Ranchi 
(Jharkhand).

�� 	 Sri Joan Subirats, Indukern, Spain.

�� 	 Sri Jorge Miralles, Indukern, Spain.

�� 	 Dr. Kailash Chandra, Director, Zoological 
Survey of India, Kolkata (WB).

�� 	 Dr. Sanjay Singh, Scientist-E and HOD, IFP, 
Ranchi (Jharkhand).

�� 	 Sri B Bhardwaj, DSP, CBI.

�� 	 Dr. Sharad Tiwari, Scientist, IFP, Ranchi 
(Jharkhand).

�� 	 Dr. RS Bana, ICAR- IARI, New Delhi.

�� 	 Dr. MS Rathi, ICAR-IARI, New Delhi.

�� 	 Ms Sanchita, JTDS, Ranchi (Jharkhand).

�� 	 Sri Suji Sancher, Euro France, SL.

�� 	 Sri Bernd Bersde, Euro France, SL.

�� 	 Sri Dayanand Rout, Assistant Director of 
Agriculture, Sundargarh (Odisha). 

�� 	 Dr. H Sinha, Professor, Xavier Institute of Social 
Service (XISS), Ranchi (Jharkhand).
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Support Services

Institute Research Farm (IRF)

Resource generation

Broodlac /
Sticklac 

(Rs.)

Other 
Farm 

Produces 
(Rs.)

Fuel 
Wood
(Rs.)

Water 
+ Fuel 

Charges 
(Rs.)

Total
(Rs.)

5,91,090 27,178 12,245 29,425 6,59,938

Infrastructure development
�� Water storage capacity of water harvesting 

pond was increased to 2814 cubic meter than 
the existing 11200 cubic meter at Plot No. 61 of 
Institute Research Farm (IRF). 

�� Construction of urinals and wash rooms for IRF 
staff members. 

�� Developed three new experimental plots 
measuring size (2400 m2, 980 m2 and 610 m2).

�� Purchase of one heavy power tractor for IRF farm.

�� More than 70 plants of the resin trees viz., Pine 
(15), Dikamali (20), Sal (5), Rubber (1) and gum 
trees viz., Neem (20), Jhingan (10) and Babool (5) 
were added at IRF Farm - II.

Nursery management
�� The seedlings of different lac hosts were raised 

for gap filling and sale in large numbers.

�� Seedlings of Semialata (6755), Ber (836), Kusum 
(23), Galwang (1) and Khair (2) and 1.0 kg seeds 
of each Semialata and Galwang were sold to 
farmers, KVK and other organizations.

�� 1000 and 200 numbers of Semialata and Khair 
seedlings, respectively were transplanted for 
gap-filling.

Lac culture  
�� 3556 kg of kusmi brood lac of Simdega, Kulajanga, 

Gumla, Nawadih, Bandgaon was inoculated on 
kusum (363 Nos.) and ber (1000 Nos.) for both 
summer and winter kusmi crops.

�� Kusmi  broodlac 1505 kg  was sold to farmers, NGO 
& other organizations and 955 kg  was distributed 
to scientists for their experiments, field level 
demonstration and MGMG programmes.

Soil amendment
�� 50 kg each Dhaincha and Sanai was sown for 

green manuring in ber (Plot Nos. 48-51) and 
kusum (Plot Nos. 40-46). In addition, Dhaincha 
and Sanai were raised in separate plots for seed 
production and yielded 100 and 25 kg each.

Bio-composting
�� Pond’s water gets dry quickly at Plot No. 14 (Khair 

Plot), so converted as bio-composting unit. 

Maintenance
�� Weeding, cleaning and lime application mixed 

with chloropyriphos were done on 9000 
(approx.) lac host plants and other trees. 

Quality Evaluation Laboratory
During the period under report a total No. of 65 
customer’s letter (32 outside and 33 internal), 287 
samples (58 outside and 229 internal) of lac, lac-
based products and natural gums were received from 
Govt. organizations / private industries / different 
divisions of the Institute and total 1415 (95 outside 
and 1320 internal) tests were carried out and a sum 
of Rs. 21837/- was earned from external sources. 
If the charges for the internal samples would have 
been fixed, more revenue for Rs. 3,11,075/- could be 
earned and total revenue for Rs. 3,32,912/- would be 
generated towards testing charges. In addition to 
the above, two trainees were imparted training on 
determination of Bleach Index of seedlac from July  
20 -21, 2016.

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: 

�� Compilation and preparation of various reports 
for council viz., Monthly Report for Cabinet 
Secretariat, Quarterly Performance (target-
achievement) Report, Half-Yearly Progress 
Report (HYPR), Annual Plan and Outcome 
Budget Report, Matter for DARE Annual Report, 
information related to SMD meetings etc. 

�� Annual updating and presenting the report 
to Director, ICAR-IINRG, Ranchi for assigning 
research project.
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�� Maintaining a database on all publications. 

�� Coordination for publication of Institute.

�� Coordination for HRD programmes for scientists 
and other staff members of the Institute.

�� Processing of research papers / manuscripts for 
their publications in the Journals. 

�� Maintenance of research project files (both 
Institutional and Externally Funded Projects). 

�� Coordination for participation of scientists in 
Conference / Seminar / Symposium / Workshop 
and Training etc. 

�� Coordination for conduction of SOC, IRC and 
RAC meetings. 

�� Coordination and synthesis of recommendations 
of meeting viz. RAC, IRC, Director’s Conference, 
Regional Committees etc. 

�� Processing of papers for Honors/Awards/
Recognitions of Institute’s staff. 

�� Processing of requests under Right to Information 
(RTI) Act, 2005.

�� Providing LAN and Internet connectivity to 
divisions and sections of the Institute. 

�� Maintenance of web-based database for 
Personnel Management Information System 
(PERMISNET), ICAR-Enterprise Resource Planning 
(ERP), Project Information Management System 
(PIMS-ICAR) and Half-Yearly Progress Monitoring 
(HYPM) System for the scientists. 

�� Hosting of websites for ICAR-IINRG, ICAR-IIAB, 
SANRAG and two Network Projects and regular 
updating of these websites (General information, 
Events, Tenders, Walk-in-interview) from time to 
time. 

�� The projection systems in Kusmi Conference Hall 
have been upgraded. 

�� Configuration, installation and monitoring of 
Aadhaar Enabled Biometric Attendance System 
(AEBAS) in three divisions and other seven 
locations at ICAR-IINRG. Since AEBAS is an online 
system, internet connectivity from all service 
providers is supported in AEBAS.

�� Installation of Video Surveillance System in the 
running cable between the various camera 
locations and the Digital Video Recorder (DVR).  
Actively used video surveillance equipment, 
including the 36 cameras got assembled, 

mounted, configured and connected in place at 
different locations.

�� PME Cell presently maintains three servers 
namely, proxy server for providing internet 
connectivity to divisions/sections, Mail server 
for providing e-mail facilities and Apache web 
server for hosting websites. 

Library and Documentation Centre
The library of the Institute plays an important role in 
meeting the information needs of its user. The library 
is a repository of scientific and technical information 
on natural resins and gums. Besides catering to the 
needs of Institute scientists it also render services to 
other researchers, academicians, technologists and 
students as also lac/gums/resins industrialists from 
other part of the country. The library maintained 
adequate linkages with leading reference libraries for 
strengthening the information resources. The library 
also supplies photocopies of rare research articles to 
NISCAIR, New Delhi, time to time against payment.
Advance/Full Text/Abstracts access of more than 
3400 Journals from several publishers has been made 
available online through Consortium for e-Resources 
in Agriculture (CeRA) to our scientists during the year.
An amount of Rs. 13,494/- was generated, as revenue, 
from the sale of publications and reprographic 
services during the year. The library also continued 
to exchange Institute publications with the scientific 
institutions in and out side the country.

Services provided by the Library to its users
�� 	 E-Journals access

�� 	 CD Searches

�� 	 Document Delivery Services

�� 	 Reprographic Services

�� 	 Bibliographic Services

�� 	 Current Awareness Services

�� 	 Inter Library Loan Services for resource 
sharing

�� 	 Sale and distribution of Institute publications.

Journals & periodicals subscribed / received

�� 	 Foreign Periodicals (Subscribed)	 02

�� 	 Foreign Periodicals (Gratis/exchange)	 05

�� 	 Indian Periodicals (Subscribed)	 07

�� 	 Indian Periodicals (Gratis/exchange)	 11
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Library holdings (as on 31.12.2016)

Documents Additions Total Holdings

Books - 7953

Bound Journals 31 21692

Annual Report 82 5290

CD- Rom - 123

IS-Specification - 184

Maps - 37

Patents (Foreign) - 327

Patents (Indian) - 15

Thesis 1 14

Estate Section
Estate section is one of the most important units 
of the Institute which takes care of the following 
essential services:

�� Security of Institute premises – No major security 
lapse occurred

��  Water and power supply 
�� Infrastructure development work of the Institute 
�� Providing assistance in the engineering research 

work
�� Civil & electrical maintenance of residential 

quarters and office buildings
�� General maintenance & up-keep of Institute 

premises. The work is being outsourced 
and monitored by the Estate Management 
Committee. 

Registration of jobs
Jobs registered in the various job registers during the 
Calendar Year 2016 are:

�� Electrical work	 712
�� Civil & water supply	 401	 (this includes plumbing 

& other civil works)
�� Carpentry works	 458
�� Turner works	 590
�� Welder works	 190

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.

Work taken up through CPWD
�� Renovation of quarters Type IV (3 to 10)

�� Renovation of quarters Type III (18 to 29)

�� Roof treatment of quarters Type IV (5 & 6)

��  Extension of PPD Division

�� Extension of LP Division

�� Renovation of transformer room

�� Renovation of IRF building (civil as well as 
electrical)

�� Renovation of water supply pipe line

�� Internal repair & miscellaneous civil work in TOT 
Division

�� Renovation of Director’s Office

�� Renovation of Bungalow No.1

�� Renovation of Guest House.

Major works carried out departmentally  
�� Maintenance of street lights in serviceable 

condition throughout the year.

�� Maintenance of electrical installation of 
residential quarters and divisions / sections in 
operational condition throughout the year.

�� Maintenance of Genset and associated panels, 
transformer, overhead LT lines in operational 
condition throughout the year.

�� Installation of 45 W LED street lights in PDU 
campus in place of CFL street lights.

�� Restoration of power supply in main campus 
& PDU campus in shortest possible time after 
breakdown of power supply due to storm on 
08.3.2016, 12.5.2016, 28.5.2016 and 12.6.2016 
after removal of branches from overhead lines 
and restraining of overhead lines.

�� Painting and numbering of tubular electrical 
poles in main campus, PDU campus and IRF.

�� Repairing of power cable of Palas Conference 
Hall which was damaged by JCB.

�� Painting of both 75 KVA DG set.

�� Pastering of court yard of quarters Type-III /8 and 
Type-II(15-24).

�� Distempering of quarters Type-III (14-16) in PDU 
campus.

�� Plastering of walls and floors, distempering of 
inner wall and weather coat of external walls of 
workshop of PD Unit.
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Commitments for the Year 2017 
�� Renovation of Main gate complex along with 

waiting lounge, reception counter, security 
office and sale counter.

�� Enhancement of capacity of existing transformer 
numbering two of 400 KVA with associated 
panels and earthing.

�� Extension of ICAR- IINRG Museum.

�� Raising the height of boundary wall.

�� Renovation of road in the Main campus/PDU 
campus along with proper drainage system.

�� Electrical renovation of Pilot Plant Building.

�� Renovation of old Guest House and Kisan Hostel. 

�� Installation of cassette Air conditioner in Palas 
Conference Hall.

�� Renovation of Lac Scraping Shed. 

�� Expansion of Library Building.

�� Construction of storage tank and irrigation 
facility in IRF.

�� Renovation of Estate section building.

Health Center
The Institute has a functional Health Center 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 
center. Most of the medical cases were handled in 
the center itself and complicated cases referred to 
authorized hospitals and pathology clinics in the city 
for expert diagnosis and treatment. The health center 
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. During the year 2016, 7,282 patients were 
registered and treated in the health center. Around 
206 patients were monitored for blood sugar by test 
strips method in the center itself as per the advice 
of AMAs. The center has a computerized inventory 
system, facilitating retrieval of records like issue of 
medicine, 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 center itself. Apart 
from attending to regular employees, pensioners, 
and contractual staff of various on-going research 
projects, medical treatment were also provided to 

trainees and laborers on humanitarian grounds, in 
case of emergency and casualty.

During the Year under report, doctor’s chambers, 
patients’ waiting hall and toilets were given face-lift  
by placing various informative signages. Digital clock 
and steel three-in-one waiting chairs were also fitted 
in the premises, for convenience of patients waiting 
in queue. 

IPR / ITMU
�� Participation of ITMU in Institute’s Annual Kisan 

Mela, 2016 and demonstration of technologies. 

�� Preparation of poster materials numbering six 
in bilingual of Institute technologies and sent to 
ADG (Engg.), ICAR, New Delhi for display in Krishi 
Unnati Mela , 2016 at New Delhi.

�� Preparation of list of technologies and details of 
commercialized/licensed and sent to DG, ICAR, 
New Delhi.

�� Provisional patent application of lac wax 
Policosanol, A natural plant growth regulator, 
was filed in Kolkata patent office (Application 
No. 201631013579) through Attorny M/s Anjan 
Sens & Associates on 19.4.2016.

�� Sent Annual achievement of ITMU, ICAR-IINRG 
for 2015-16 to ZTMC, ICAR-CIAE, Bhopal.

�� Sent achievement of ITMU, ICAR-IINRG for the 
period 2014-16 for compilation and presentation 
in Ministry by IP&TM Unit ICAR.  

�� Preparation of technology details of recovery of 
lac dye in power point and sent to ADG (Engg.), 
ICAR, New Delhi for its presentation in National 
Seminar at Sikohpur, Gurgaon.

�� Compilation and submission of details of 
seven ICAR-IINRG lac based technologies and 
sent to Agrinnovate India (AGIN) for possible 
commercialization.

�� Preparation & submission of information on 
technology transfer/commercialization of ICAR-
IINRG for the period November 2015 to October 
2016 for inclusion in  DARE/ICAR Annual Report.

�� Prepared expenditure statement and sent to 
IP&TM Headquarter.

�� Revised/compiled Institute technology details 
in bilingual (Hindi & English) for printing as 
extension material in flex/poster for presentation 
in different events.



ICAR- Indian Institute of Natural Resins and Gums

116

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 2016, different weather parameters 
were recorded and updated daily as well as weekly at 
the Institute website. Daily Self Recording Rain Gauge 
(SRRG) sheets and daily rainfall data for the year was 
sent to India Meteorological Department, 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. Analysis of data for these parameters revealed 
significant variations amongst months.

During July, relative humidity (RH) was the maximum 
at 8:30 hours (92.06%), with 88.77 per cent in the 14:30 
hours, while the minimum RH was observed for the 
month of October (Table). Maximum temperature for 
the year was recorded on 19th, 26th, 27th April and 15th 
May (40.5 0C), while the minimum temperature was 
on 25th January (2.5 0C). Hottest and coldest months of 
the year were April and January with mean monthly 
temperature 38.710C and 6.12 0C, respectively. Total 
annual rainfall was 1105.60 mm. It is pertinent to 
say that 4th July received maximum rainfall i.e. 85 
mm. Maximum monthly rainfall was observed in July 
(332.50 mm), where as no rainfall occurred in April, 
November and December of the Calendar Year 2016.

Meteorological data recorded at the Agro- meteorology  Unit of the Institute during 2016

Month, 2016
Mean Relative Humidity (%) Mean Temperature (0C)

Rainfall (mm)
08:30 hrs 14:00 hrs Minimum Maximum

January 81.26 67.45 6.12 23.69 5.80

February 84.61 68.07 11.78 28.08 10.70

March 74.55 65.35 14.58 31.90 28.20

April 67.30 64.30 20.69 38.71 0.00

May 75.23 68.48 20.85 36.21 63.90

June 83.40 80.93 22.33 32.78 129.10

July 92.06 88.77 21.40 28.01 332.50

August 90.29 88.97 21.08 28.34 276.10

September 83.43 79.77 21.05 28.54 257.30

October 62.81 61.48 15.99 29.33 2.00

November 69.03 65.53 9.47 25.98 0.00

December 75.10 65.10 6.47 23.85 0.00

Total Annual Rainfall (mm) 1105.60

Weekly distribution of rainfall for the year, 2016
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About KVK
Foundation for 23rd KVK of Jharkhand at Diyankel, 
Torpa, Khunti was laid on May 05, 2014. KVK, Khunti is 
under the administrative control of ICAR-IINRG, Ranchi. 
Demarcation / acquisition work of the land area 49.19 
acre was delayed due to payment problems between 
farmers and DCLR, Khunti. Dr. SP Singh, Programme 
Coordinator, KVK joined at ICAR-IINRG, Ranchi on 1st 
January, 2016. Demarcation work of land for KVK was 
completed in February, 2016. Trenching on boundary 
of the KVK land is done. Recruitment of SMS/Scientists 
and staff for KVK, Khunti is in process. Two training 
programmes (i) Awareness Training on Protection of 
Plant Varieties and Farmers’ Rights Act, 2001 and (ii) 
Farmers’ Fair-cum-Awareness Programme on ‘Pradhan 
Mantri Fasal Beema Yojna’ (PMFBY) were organized on 
March 29, 2016 and April 13, 2016 respectively.

Awareness Training on Protection of Plant 
Varieties and Farmers’ Rights Act, 2001 organized 
by ICAR-KVK, Khunti at Torpa
KVK, Khunti under ICAR-IINRG organized awareness 
training on ‘Protection of ‘Plant Varieties and Farmers’ 
Rights Act, 2001’ on March 29, 2016 at Mahila Vikas 
Kendra, Torpa, Khunti, Ranchi. The Chief Guest, Shri 
Jaya Mangal Gudiya, Member of Zila Parishad, Torpa; 
Sister Daphne Sequeira, Director, TRDS; Dr. KK Sharma, 
Director, ICAR-IINRG, Ranchi and Dr. SP Singh, Sr. Sc. & 
Head, KVK, Khunti inaugurated the function by lighting 
the lamp. In his welcome address, Dr. SP Singh briefed 
the importance of Protection of Plant Varieties and 
Farmers’ Rights Act, 2001 and role of Protection of 
Plant Varieties and Farmers’ Rights Authority. 

The Chief Guest, Shri Gudiya appreciated the activities 
of KVK Khunti and as a proactive local representative, 
he asked the farmers for participation in these 
awareness programmes to harness the benefits of farm 
sector schemes. On the set up of new KVK in Khunti, 
he also told about the importance of the quantum 
of knowledge, training and experience. This process 
of learning and doing things impart the experience 
based on the field condition leading to emergence of 
different innovations.

In his presidential remark, Dr. KK Sharma, Director, 
ICAR-IINRG emphasized on the importance of the 
Act, which protects the farmers’ rights and provide 

the opportunities for local ownership. He suggested 
that any local important plant or plant material may 
be protected through this act and KVK Khunti will be 
guiding agency for the interested local farmers.

During various technical sessions, the experts and 
scientists of the ICAR-IINRG, Ranchi presented the 
detailed scope of the Protection of Plant Varieties and 
Farmers’ Rights Act, 2001. They also interacted with 
farmers and various issues related to Protection of Plant 
Varieties and Farmers’ Rights Authority was discussed. 
About 200 farmers/stakeholders participated in the 
training-cum-awareness programme. The programme 
was sponsored by the Protection of Plant Varieties and 
Farmers’ Rights Authority, Ministry of Agriculture and 
Farmers Welfare, Govt. of India. Dr. RK Yogi, Sc. & Co-
convener of the function presented vote of thanks. 

Dr. KK Sharma, Director, ICAR-IINRG addressing the participants

Farmers’ Fair-cum-Awareness Programme on 
Pradhan Mantri Fasal Beema Yojna at KVK, Khunti
Farmers’ Fair-cum-Awareness Programme on Pradhan 
Mantri Fasal Beema Yojna (PMFBY) was organised by 
KVK, Khunti of ICAR-IINRG on April 13, 2016. Chief 
Guest Hon’ble Member of Parliament, Khunti Shri 
Kariya Munda inaugurated the Farmers’ Fair. He 
briefed about the modification of old Fasal Beema 
Yojna and the start of Pradhan Mantri Fasal Beema 
Yojna to be effective from Kharif -2016 and requested 
farmers to get insured their crops to protect from the 
risks. A booklet on ‘Bharat Sarkar Ki Krishi Sambandhi 
Yojnayen’ was released by the Chief Guest and was 
distributed amongst farmers and state officials.

Dr. KK Sharma, Director briefed about the PMFBY 
to be implemented from coming Kharif season and 
emphasized on the benefits of PMFMY to the farmers. 

KVK, Khunti, ICAR - IINRG
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Dr.  SP Singh, Head, KVK, Khunti briefed about the 
different Agricultural Schemes of Govt. of India. Dr. RK 
Yogi, Sc. and Mrs. Jagmani Topno, Assistant Registrar 
(Cooperative), Khunti interacted with farmers on 
PMFMY in detail and answered their queries. Technical 
Session on improved technologies and Farmers- 
Scientists interaction was also conducted after the 
inaugural session. Dr. AK Singh, Dr. SP Singh, Dr. SR 
Meena, Dr. RK Yogi and Sri DK Singh briefed on the 
technologies and answered the queries of farmers. 
More than 200 farmers attended the programme.

Ms Roshni Gudiya, Block Pramukh, Ms Sofiya Sultaan, 
Deputy Block Pramukh along with other Public 
Representatives, District/Block level Govt. Officers, 
Private and NGO’S Representative attended the 
programme. Dr. AK Jaiswal, Head, TOT Division, ICAR-
IINRG presented the vote of thanks.

Chief Guest Hon’ble Member of Parliament, Khunti Shri Kariya 
Munda ji addressing the participants

Participation in Kisan Mela/Exhibition/Interface 
Meeting by Head, KVK

�� Dr. SP Singh, Sr. Sc. & Head, KVK, Khunti, 
participated in second day of 38th Central Shri 
Ramkrishan Kisan Mela on ‘Swasthya Mitti-
Swasthya Fasal-Swsthya Samaj’ organised 
by RMA Divyayan KVK, Morabadi, Ranchi at 
Getalsuth Farm, Angada, Ranchi on January 
28-29, 2016. Attented a Kisan Gosthi/ Farmers-
Scientists interation and replied the questions of 
the farmers.  

�� Dr.  SP Singh, Sr. Sc. & Head, KVK, Khunti, attended 
‘International Women’s Day’ organised by TRDS, 
Torpa on March 9, 2016 and also delivered a 
lecture titled, ‘Role of Women in Agriculture’.

�� Dr.  SP Singh, Sr. Sc. & Head, KVK, Khunti, 
participated and displayed technologies 

developed by ICAR-IINRG during Krishi Unnati 
Mela - 2016, ICAR-IARI, New Delhi, March 
19-21, 2016. Hon’ble Prime Minister of India 
inaugurated the mela. Thousands of farmers, 
entrepreneurs visited the stall.

�� Dr.  SP Singh, Sr. Sc. & Head, KVK, Khunti, attended 
meeting of Heads of KVKs, DAOs and other Govt. 
Officials of Agriculture Departmets of Jharkhand 
called by Chief Secretary, Govt. of Jharkhand, 
June 04,2016.

�� Dr.  SP Singh, Sr. Sc. & Head, KVK, Khunti, 
attended meeting of Heads of KVKs called by 
Vice Chancellor, BAU, Ranchi, June 04, 2016.

�� Dr.  SP Singh, Sr. Sc. & Head, KVK, Khunti, 
attended Review Workshop on CFLD of Pulses 
and Oilseeds at DEE, BAU, Ranchi, December 21, 
2016.

Publications
�� Singh, SP (2016). Paudha Kism Aur Krishak Adhikar 

Sanrakshan. ICAR-Indian Institute of Natural 
Resins and Gums, Ranchi, p. 39.

�� Singh, SP (2016). Bharat Sarkar Ki Krishi 
Sambandhi Yojnayen. ICAR-Indian Institute of 
Natural Resins and Gums, Ranchi, Bulletin No. 
02/2016, p. 19. 

HRD
�� Dr. SP Singh, Sr. Sc. & Head did moderation of 

question paper of Agriculture for the ICAR’s All 
India Entrance Examination (AIEEA-UG-2016) 
for Admission to UG Programmes in Agricultural 
Universities as well as award of National Talent 
Scholarships, February  05-06, 2016.  

�� Dr. SP Singh, Sr. Sc. & Head was deputed to 
Agricultural Education Division, ICAR HQ from 
June 23-30, 2016 for preparation of seat metrics 
for the purpose of counseling for admission of 
candidates qualified in AIEEA-UG, PG and Ph.D. 
examinations. 

�� Dr. SP Singh, Sr. Sc. & Head participated and 
successfully completed 4th Management 
Development Programme for newly recruited  
PCs of KVKs  at ICAR-NAARM, Hyderabad from 
April 22–May 06, 2016; KVK, Gurgaon from May, 
11-20, 2016 and at ICAR-ATARI, Kolkata from May 
23-27, 2016.
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laLFkku ds jktHkk"kk izdks"B dh xfrfof/k;ka

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 gSa A

laLFkku ^d* {ks= esa gS rFkk bls jktHkk"kk vf/kfu;e dh  
/kkjk 10¼4½ ds vUrZxr dsUnzh; xtV 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%

�� 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 dkjZokbZ A

�� 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

�� 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 djuk A

�� fgUnh fnol] fgUnh psruk ekl ,oa ;kstukuqlkj uxj 
Lrjh; jktHkk"kk laca/kh] laxks"Bh ,oa dk;Z'kkyk dk 
vk;kstu djukA

�� lanHkZ lkfgR;] fgUnh if=dk] 'kCndks'k ,oa rduhdh 
'kCnkoyh ds miktZu gsrq dk;Z

�� f}Hkk"kh eqgjksa] ukeiVV ds fuekZ.k vFkok lfdz; lg;ksx 
djukA

�� izpkj lkefxz;ksa ds fgUnh :ikUrj ,oa lekjksgksa ds 
lekpkj ladyu ,oa ehfM;k izca/ku dk dk;Z

�� foHkkxh; fo"k; ij rduhdh 'kCnkoyh dk fuekZ.k A

�� fgUnh esa oSKkfud xks"Bh ds lkFk&lkFk iz'kklfud rFkk 
rduhsdh oxZ ds fy, dk;Z'kkyk dk vk;kstuA

�� funs'kd egksn; dh v/;{krk esa  o"kZ 2016 esa 
laLFkku jktHkk"kk dk;kZUo;u lfefr dh fu/
kkZfjr pkj 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 27-02-2016

¼[k½	 fnukad 06-6-2016

¼x½	 fnukad 05-8-2016

¼?k½	 fnukad 23-11-2016 

ftlds vUrZxr fuEufyf[kr izeq[k ppkZ;sa gqbZa rFkk loZlEEkfr 
ls fu.kZ; fy, x, %&

�� laLFkku essa fgUnh esa ewy :Ik ls Ik=kpkj c<+kus ds fy, 
udn iqjLdkj ;kstuk dk vuqikyuA
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�� okf"kZd dk;ZØe 2015&16 ,oa 2016&17 ds izLrko ij 
ppkZ A

�� x`g if=dk yk{kk&2016 dk izdk'kuA

�� o"kZ&2016&17 ds fy, udn iqjLdkj ;kstuk ykxw 
djuk ,oa o"kZ&2015&16 ds izfrHkkfx;ksa ds fy, iqjLdkj 
dk fu/kkZj.kA

�� uxj Lrjh; fgUnh laxks"Bh@dk;Z'kkyk dk vk;kstu

�� LokLF; laca/kh fo"k; ij fgUnh dk;Z'kkyk@O;k[;ku 
dk vk;kstuA

�� f}Hkk"kh eqgjksa dk fuekZ.kA

�� f}Hkk"kh ukeiV~V dh O;oLFkkA

�� yk{kk 2015 ds loZJs"B vkys[k dk p;u ,oa iqjLdkj

�� fgUnh fnol@fgUnh izfr;ksfxrkvksa dk vk;kstuA

�� izoh.krk izkIr lHkh vf/kdkfj;ksa@deZpkfj;ksa dks 
O;fDr'k% vkns'k tkjh djuk

�� lHkh dEI;wVjksa esa ;wfudksM ;k xqxy fgUnh lkW¶Vos;j 
dh O;oLFkk

�� vuqokn ds fy, vkmVlksflZax

�� fgUnh iqLrdksa dk miktZu

�� tk¡p&fcUnq dk fu/kkZj.kA

�� jktHkk"kk fu;e 8¼4½ ds vUrxZr laLFkku ds lkr 
vuqHkkxksa dks lEiw.kZ dk;Z fgUnh esa djus gsrq fofufnZ"V 
djukA 

jktHkk"kk izdks"B dh miyfC/k;ka&2016

�� 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

�� laLFkku dh okf"kZd fgUnh if=dk Ykk{kk&2016 dk 
izdk'ku fd;k x;kA

�� 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

�� 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

�� 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

�� fgUnh esa Jqfrys[ku ¼fMDVs'ku½ nsus ds fy, iqjLdkj 
;kstuk laLFkku esa ykxw dh xbZZ gSA

�� yk{kk&2015 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

�� 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 09  
vf/kdkfj;ksa @deZpkfj;ksa dks iqjLdkj iznku fd, x,A 

dk;ZØe

fgUnh psruk ekl@fgUnh fnol lekjksg&2016

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&01-09-2016 ls 30-09-2016 rd fgUnh psruk 
ekl dk ikyu fd;k x;k rFkk fnukad&01-10-2016 dks 
vijkg~u 02-30 cts psruk ekl ds lekiu lekjksg ds :i 
esa fgUnh fnol lekjksg dk vk;kstu fd;k x;kA

fgUnh fnol lekjksg ds volj ij eq[; vfrfFk ds :Ik 
esa mifLFkr U;k;ewfrZ Jh foØekfnR; izlkn] vodk'k izkIr 
U;k;k/kh'k] jk¡ph mPp U;k;ky; us U;k;ky;ksa esa fgUnh ds 
iz;ksx dh fLFkfr fo"k; ij cksyrs gq, dgk fd U;k;ikfydk 

esa fgUnh ds ctk; vaxjsth dk vf/kd iz;ksx gks jgk 
gSA bldk ,d dkj.k ;g Hkh gS fd mPp U;k;ky; ,oa 
loksZPp U;k;ky; esa U;k;k/kh'k Hkkjr ds fofHkUu Hkkxksa ls 
vkrs gSa rFkk muds fy, fgUnh esa dke djuk lgt ugha 
gksrkA U;kf;d lkfgR; dh n``f"V ls Hkh fgUnh esa iqLrdksa 
dh miyC/krk de gSA Jh izlkn us dgk fd lkfgR; ,slk 
gksuk pkfg, tks i<+usokys dh lksp dks izHkkfor dj ldsA 
fgUnh ds fodkl ds fy, izR;sd {ks= ds yksxksa dks vaxjsth 
dk eksg NksM+dj bls viukus ds fy, igy djuk gksxkA 
mUgksaus oSKkfudksa dks fgUnh esa fy[kus ,oa jkstejkZ ds dkeksa 
esa fgUnh dhs ljyrk vkSj lgtrk dks viukus dh vihy 
dhA
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bl volj ij fof'k"V vfrfFk ds :i esa mifLFkr MkW 
lat; flag lkfgR;dkj ,oa oSKkfud bZ o foHkkxk/;{k] ou 
mRikndrk laLFkku] uxM+h] jk¡ph us oSKkfud lkfgR; esa 
fgUnh ds iz;ksx dh fLFkfr ij cksyrs gq, dgk fd igys ls 
fLFkfr;ka vc FkksM+h cnyh gSA <sj lkjs oSKkfud vkys[k vc 
fgUnh esa fy[ks tk jgs gSa rFkk foKku ls tqM+s dbZ tuZy vc 
fgUnh esa fudy jgs gSaA vko';drk gS fgUnh esa ekSfyd ys[ku 
ds izksRlkgu dhA mUgksaus fgUnh ds iz;ksx dks izksRlkfgr djus 
ds fy, ljy fgUnh ds iz;ksx ij tksj fn;kA  

laLFkku ds funs'kd] MkW dsoy d``".k 'kekZ us vius Lokxr 
Hkk"k.k esa dgk fd fgUnh psruk ekl ds lekiu lekjksg ds 
:Ik esa 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 MkW- 'kekZ us dgk fd u flQZ 
fgUnh esa cfYd laLFkku }kjk jkT; dh LFkkuh; Hkk"kk ,oa 
cakXyk o mfM+;k esa Hkh Ñf"k laca/kh izlkj lkfgR; laLFkku 
}kjk izdkf'kr fd;s x;s gSaA laLFkku esa dsoy fgUnh psruk 
ekl esa gh ugha] lkekU; ,oa nSfud dk;ksZa esa Hkh fu;fer 
:i ls jktHkk"kk dk iz;ksx fd;k tkrk gSA mUgksaus dgk fd 
gekjk iqLrdky; oSKkfud lkfgR; dh n`f"V ls cgqr le`) 
gS] lkFk gh ;gka izpwj la[;k esa fgUnh dh iqLrd@iqfLrdk,a 
miyC/k gSaA bl volj ij laLFkku dh okf"kZd jktHkk"kk 
if=dk yk{kk&2016 dk yksdkiZ.k Hkh fd;k x;kA 

fgUnh psruk ekl dh vof/k esa fnukad&08&09 flrEcj 2016 
dks fgUnh fVIi.k] izk:i ys[ku] fuca/k] vark{kjh] i;kZ;] 
O;k[;ku] i;kZ;okph 'kCn ,oa foijhrkFkZd 'kCn izfr;ksfxrkvkssa 
dk vk;kstu fd;k x;kA MkW- ,e ts+M flíhd+h] Jh izgykn 
flag] Jh fcuksn dqekj] Jh vfuy dqekj flUgk] Jh Ñ".k 
eqjkjh dqekj] MkW vful ds] Jh 'kjr pUnz yky] Jh vf'ouh 
dqekj] Jh ekUns'oj flag] Jh cStukFk egrks] Jh tys'oj 
egrks] Jh pSrq dPNi bR;kfn dks iqjLdkj iznku fd;k x;kA 
blds lkFk gh lekjksg esa yk{kk&2015 esa mRÑ"B vkys[k dk 
iqjLdkj MkW- fujatu izlkn] foHkkxk/;{k] MkW- Nk;k] vkj-,-] 
Jh vfer dqekj dj] vkj-,- dks iznku fd;k x;kA

dk;ZØe dk lapkyu MkW vats'k dqekj] ofj"B rduhdh vf/
kdkjh ,oa /kU;okn Kkiu Jh uUn fd'kksj Bksacjs] 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

laLFkku ds fgUnh@f}Hkk"kh izdk'kuksa dh lwph

�� izkÑfrd jky ,oa xksan] Hkk-izk-jk-xksa-la- lekpkj if=dk] 
vDVwcj 2015&flrEcj 2016] vadks dh la[;k& 04] 
i``"Bksa dh la[;k&36 ¼f}Hkk"kh½

�� bZ;j Iykuj&lg&izpkj i=d 2016 i``"Bksa dh la[;k  
28 ¼f}Hkk"kh½

�� yk{kk&2016] i`"Bksa dh la[;k&110

jktHkk"kk if=dk yk{kk&2016 dk yksdkiZ.k
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Budget
Budget  allocation and utilization during 2016-17	 (Rs. In Lakhs)

Sl. 
No. Name of the Head

Plan Non Plan

R.E.
2016-17

Exp. during
2016-17

R.E.
2016-17

Exp. during
2016-17

GRANT FOR CREATION OF 
1 Works
  (A)	 Land 0.00 0.00 0.00 0.00
  (B)	 Building 0.00 0.00 0.00 0.00
  	 i.	 Office Building 101.00 101.00 0.00 0.00
  	 ii.	 Residential Building 0.00 0.00 0.00 0.00
  	 iii.	 Minor Works 0.00 0.00 0.00 0.00
2 Equipments 35.93 35.89 5.00 4.90
3 Information Technology 2.56 2.35 0.00 0.00
4 Library Books & Journals 0.01 0.01 0.00 0.00
5 Vehicle & Vessels 0.00 0.00 0.00 0.00
6 Live Stock 0.00 0.00 0.00 0.00
7 Furniture & Fixtures 0.00 0.00 2.00 2.00
8 Others 0.00 0.00 0.00 0.00
  Total  Capital (Grants for creation of capital assets) 139.50 139.25 7.00 6.90

GRANT IN AID SALARIES (REVENUE) 

1 Establishment Expenses
  (A) 	 Salaries
  	 i 	 Establishment charges 0.00 0.00 1200.00 1029.97
  	 ii. 	 Wages 0.00 0.00 0.00 0.00
  	 iii. 	 Over Time Allowance 0.00 0.00 0.25 0.23

Total Estt. expenses (grant in Aid-Salaries) 0.00 0.00 1200.25 1030.20
GRANT IN AID GENERAL (REVENUE)

1 Pension & Other Retirement Benefits 0.00 0.00 300.00 268.50
2 Travelling Allowances
  (A) 	 Domestic TA/ Transfer TA 6.00 5.82 6.00 5.99
  (B) 	 Foreign TA 0.00 0.00 0.00 0.00
  Total Travelling expenses 6.00 5.82 6.00 5.99
3 Research & Operational Expenses
  (A) 	 Research Expenses 23.00 22.85 13.00 12.98
  (B) 	 Operational Expenses 6.74 6.44 8.00 7.99
  Total Res. & Operational expenses 29.74 29.29 21.00 20.98
4 Administrative Expenses        

(A) 	 Infrastructure 20.50 19.54 35.00 34.86
(B) 	 Communication 0.00 0.00 3.00 2.88
(C ) 	 Repairs & Maintenance        
	 i. 	 Equipments, Vehicle & Others 0.00 0.00 20.00 15.18



  

Annual Report 2016-17

123

Sl. 
No. Name of the Head

Plan Non Plan

R.E.
2016-17

Exp. during
2016-17

R.E.
2016-17

Exp. during
2016-17

	 ii. 	 Office Building 25.76 25.76 35.00 34.85
	 iii. 	 Residential Building 10.00 10.00 15.00 14.87
	 iv. 	 Minor Works 0.00 0.00 0.00 0.00
(D)	 Others Admin. Expenses 0.00 0.00 45.75 45.26
Total Administrative Expenses 56.26 55.30 153.75 147.90

5 Miscellaneous Expenses        
(A)	 HRD 3.00 2.88 0.00 0.00
(B)	 Other Items ( Fellowship/ Scholarship etc. 0.00 0.00 0.00 0.00
(C )	 Publicity & Exhibitions 4.50 3.27 2.00 1.88
(D	 Guest House  Maintenance 0.00 0.00 1.00 0.99
(E)	 Other Miscellaneous 38.00 37.24 5.00 4.98
Total Misc. Expenses 45.50 43.40 8.00 7.86
Total Grant in Aid- General 137.50 133.81 488.75 451.22
Total Rev. ( Grant in aid gen. +  salaries) 137.50 133.81 1689.00 1481.42
TOTAL (Capital + Revenue) 277.00 273.06 1696.00 1488.32
Tribal Sub Plan Expenditure 0.00 0.00    

  NEH Expenditure 1.28 1.18    
  Non-Plan Schemes-Summer/Winter School 0.00 0.00    
  GRAND TOTAL 278.28 274.23 1696.00 1488.32
  Loans & Advances     7.14 5.29

REVENUE GENERATION 
Financial Year Target Achievement

2016-17 50.74 50.91

Plan Schemes

Sl. 
No. Head of Expenditure

Other than NEH & TSP NEH Total

Approved 
RE Expenditure Approved 

RE Expenditure Approved 
RE Expenditure

NWP on HPVA of NRG
1 Grant-in-aid Capital 6.00 5.85 0.00 0.00 6.00 5.85

2 Grant-in-aid Salaries 0.00 0.00 0.00 0.00 0.00 0.00

3 Grant-in-aid-General 103.00 102.87 0.00 0.00 103.00 102.87

Total 109.00 108.72 0.00 0.00 109.00 108.72

NWP on CLIGR
1 Grant-in-aid Capital 26.75 26.75 0.00 0.00 26.75 26.75

2 Grant-in-aid Salaries 0.00 0.00 0.00 0.00 0.00 0.00

3 Grant-in-aid-General 112.25 112.24 0.00 0.00 112.25 112.24

Total 139.00 138.99 0.00 0.00 139.00 138.99
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Personnel

Scientific Sanctioned 
strength

In position

RMP 01 01

Principal Scientist 06 03

Sr. Scientist 15 07

Scientist 26 19

Total 48 30

Technical
Category-I 43 33

Category-II 23 09

Category-III 6 –

Total 72 42

Administrative
Sr. AO 01 01

F & AO 01 –

AAO 02 02

Private Secretary 01 01

Security Officer 01 01

JAO 01 01

PA 02 –

Assistant 11 11

Sr. Clerk 5 04

Jr. Clerk 6 01

Steno Gr. III 2 01

Total 33 23

Skilled Support Staff
SSS 84 50

Cadre Sanctioned 
post

In position

Scientific 48* 30*

Technical 72 42

Administrative 33 23

Supporting 84 50

Total 237 145

*Including RMP

Personnel
Dr. KK Sharma	 Director

Lac Production Division
Dr. AK Singh, Pr. Sc. & I/c Head	 Plant Pathology

Dr. S Ghosal, Pr. Sc.	 Agronomy

Dr. Md Monobrullah, Pr. Sc.	 Agril Entomology

Dr. J Ghosh, Sr. Sc.	 Genet Plant Breeding

Dr. VD Lohot, Sc.	 Plant Physiology

Dr.  Anees K, Sc.	 Plant Biochemistry

Dr. (Mrs.)Thamilarasi K, Sc.	 Agril Biotechnology

Dr. A Mohanasundaram, Sc.	 Agril Entomology

Sri SC Meena, Sc.	 Agril Entomology (on 
study leave)

Dr. SS Bhat, Sc.	 Agro Forestry

Sri Ashish Kr Raut, Sc.	 Agril Entomology

Sri PA Ansari, STO	 F/F Tech group

Sri SK Tripathi, STA	 F/F Tech group

Sri Bhupal Kumar, Sr. Tech.	 F/F Tech group

Sri SK Yadav,	 Private Secretary

Processing and Product Development Division
Dr. N Prasad, Pr. Sc. & Head	 AS & PE

Dr. PC Sarkar, Pr. Sc.	 Agril Chem

Dr. S Srivastava, Pr. Sc.	 Agril Chem

Dr. MZ Siddiqui, Pr. Sc.	 Agril Chem

Dr. MF Ansari, Sr. Sc.	 Agril Chem

Er. SK Pandey, Sc.	 Mech Engg

Dr. SC Sharma, Sc.	 FM & Power

Dr. AR Chowdhury, Sc.	 Agril Chem

Sri N Thombare, Sc.	 Agril Chem

Sri CJ Mate, Sc.	 Agril Chem

Sri Md Ali, Sc.	 Agril Chem

Dr. S Swami, Sc.	 Agril Chem

Sri Ajay Kumar, STA	 Lab Tech

Sri RK Rai, STA	 Lab Tech

Sri Anup Kumar, STA	 Lab Tech

Sri Binod Kumar, STA	 Lab Tech

Details of scientific, technical, administrative and supporting staff (including KVK) as on December 31, 2016
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Transfer of Technology  Division
Dr. AK Jaiswal, Pr. Sc. & I/c Head	 Agril Entomology

Dr. Alok Kumar, Sr. Sc.	 Agril Extension

Dr. AK Singh, Sr. Sc.	 Agronomy

Dr. SKS Yadav, Sc.	 Agril Chem

Dr. RK Yogi, Sc.	 Agril Economics

Sri P Pattamajhi, STO	 F/F Tech

Sri DK Singh, STO	 F/F Tech

Sri AK Sinha, STO	 F/F Tech

Sri SB Azad,TO	 F/F Tech

Sri Madan Mohan, STA	 F/F Tech

PME  & IRIS Cell

Dr. MZ Siddiqui, Pr. Sc. 	 I/c 

Sri D Ganguli, ACTO	 Lab Tech

Sri Sunil Kumar, STO	 Lab Tech

Quality Evaluation Lab (under PPD Division)
Dr. S Srivastava, Pr. Sc. 	  I/c

Sri BK Singh, STA	 Lab Tech

Institute Research Farm (under LP Division)
Dr. A Mohanasundaram, Sc. 	 I/c

Sri Satish Kumar, TO	 F/F Tech

Sri SK Mukherjee, STA	 F/F Tech

Sri J Oraon, Sr. Tech.	 W & Engg

LIbrary
Sri Binod Kumar, STO	 Lib. Inf. & 

Documentation

Estate  Section
Sri AK Yadav, SO	 I/c Estate
Sri HL Bhakta, TO	 W & Engg
Sri Binay Kumar, STA	 W & Engg
Sri Arjun Sharma, STA	 W & Engg
Sri RK Ravi, STA	 W & Engg
Sri K Tirkey, STA	 W & Engg
Sri BS Choudhary, STA	 W & Engg
Sri PVD Tirkey, TA	 W & Engg
Sri RK Singh, Sr. Tech.	 W & Engg
Sri AK Sharma, Sr. Tech.	 W & Engg
Sri Mahavir Mahto, Sr. Tech.	 W & Engg
Sri Sukra Ekka, Sr. Tech.	 W & Engg

Rajbhasha Prakosth
Dr. Anjesh Kumar, STO	 P & E

Dispensary
Dr. PC Sarkar, Pr. Sc.	 Chairman, DMC

Dr. Ashok  Kumar	 PMO

Dr. Kailash Prasad	 PMO

Sri CK Singh, STA	 Medical & Paramedical 

Administration
Sri Sujit Kr Singh	 Sr. AO

Admin I Section
Sri Anant Pandey	 Assistant

Sri SC Lal	 Assistant

Sri RN Mahto	 Assistant

Sri Bihari Sahu	 Assistant

Sri Bandhu Mahto	 Jr. Clerk

Admin II Section
Sri Amrendra Kishore, AAO	 DDO

Sri Arun Tripathi	 Assistant

Sri RK Toppo	 Assistant

Sri Samal Kumar	 Sr. Clerk

Sri KP Kashi	 Sr. Clerk

Admin III Section
Sri Prahlad Singh, AAO	 I/c

Sri Ravi Shankar	 Assistant

Sri KK Deonath	 Sr. Clerk

Sri KM Kumar	 Sr. Clerk

Audit & Accounts Section
Dr. MF Ansari, Sr. Sc.	 I/c F & AO

Sri Ashwini Kumar	 JAO

Sri T Minz	 Assistant

Sri K Oraon	 Assistant

Sri Arjun  Gope	 Assistant

Director Office
Sri Hari Vilas	 Steno to Director

Vehicle Pool
Sri A Kumar, TO	 W & Engg

Sri J Tewari, STA	 W & Engg

Sri M Singh, STA	 W & Engg

Sri RK Yadav, STA	 W & Engg

Sri B Lakra, Sr. Tech.	 W & Engg



ICAR- Indian Institute of Natural Resins and Gums

126

A. 	 Promotion
�� Sri PA Ansari, TO promoted to the post of STO on 

01.01.2016.

�� Sri Satish Kumar, STA promoted to the post of TO 
on 05.6.2016.

�� Sri Madan Mohan,TA  promoted to the post of  
STA on 04.6.2016.

�� Sri SK Mukherjee, TA promoted to the post of STA 
on 04.6.2016.

�� Sri Sanjay Tripathi, TA promoted to the post of 
STA on 05.6.2016.

�� Sri Ajay Kumar, TA promoted to the post of STA 
on 05.6.2016.

�� Sri Binod Kumar, TA promoted to the post of STA 
on 04.6.2016.

�� Sri Anup Kumar, TA promoted to the post of STA 
on 06.6.2016.

�� Sri BK Singh, TA promoted to the post of STA on 
05.6.2016.

�� Sri RK Rai, TA promoted to the post of STA on 
04.6.2016.

�� Sri Arvind Kumar, STA promoted to the post of 
TO on 29.6.2016.

�� Sri Jaswant  Tiwari, TA promoted to the post of 
STA on 10.5.2015.

�� Sri Arjun Sharma, TA promoted to the post of STA 
on 29.6.2016.

�� Sri RK Ravi, TA promoted to the post of STA on 
29.6.2016.

�� Sri Kunwar Tirkey, TA promoted to the post of 
STA on 14.6.2016.

�� Sri Mahavir Mahto, Technician promoted to the 
post of Sr. Technician 23.6.2015.

�� Sri Bandi Lakra, Technician promoted to the post 
of Sr. Technician 23.6.2015.

�� Sri Sukra Ekka, Technician promoted to the post 
of Sr. Technician 23.6.2015.

�� Sri Jhirga Oraon, Technician promoted to the 
post of Sr. Technician 23.6.2015.

B. 	 Transfer

�� Sri GC Joshi, F & AO transferred from ICAR-IINRG, 
Ranchi to ICAR-CARI, Izatnagar (UP) on 31.5.2016.

�� Dr. Alok Kumar, Sr. Sc. transferred from ICAR-
IINRG, Ranchi to ICAR-NAARM, Hyderabad on 
30.9.2016.

�� Dr. Md Monobrullah, Pr. Sc. transferred from 
ICAR- IINRG, Ranchi to ICAR-Research Complex 
NEH Region, Patna (Bihar) on   21.11.2016.

C. 	 Clearance of Probation Period & Confirmation

�� Dr. AK Singh, Sr. Sc. (Agronomy) has completed 
his probation period on 17.10.2014 & confirmed 
on 18.10.2014. 

�� Sri CJ Mate, Sc. (Agril Chem) has completed his 
probation period on 31.12.2014 & confirmed on 
01.01.2015.

D. 	 Retirement

�� Dr. R Ramani, Ex-Director IINRG, OSD IIAB and 
IARI, Jharkhand on 31.01.2016

�� Sri Binod Kumar, TO on 30.4.2016

�� Sri SK Tirkey, TA on 30. 4.2016

�� Sri RP Srivastava, TO on 31.5.2016

�� Sri KK Prasad, CTO on 31.7.2016

�� Sri VK Singh, CTO on 31.7.2016

�� Dr. AK Singh, Pr. Sc. on 31.12.2016

E. 	 Death

�� Sri Surajnath Toppo, SSS on 18.4.2016

�� Sri Egnatius Lakra, SSS on 03.12.2016
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Appendix

Appendix-I Skill development programmes on Scientific lac cultivation, processing and utilization

Month Course 
No. Sponsoring Organization State Period M F No.  of 

Participants

Farmers’ training programme on Scientific lac cultivation, processing and utilization

January 1 Forest Department, Dharamjay-garh, 
Raigarh (Chhattisgarh)

Chhattisgarh 11.01.16 to 
15.01.16

13 - 13

Forest Department, Korba 
(Chhattisgarh) 

Chhattisgarh 11.01.16 to 
15.01.16

10 - 10

Private, Dhanbad Jharkhand 11.01.16 to 
15.01.16

01 - 01

2 JASCOLAMPF, Ranchi (Simdega and 
Khunti  district’s farmers)

Jharkhand 18.01.16 to 
21.01.16

52 - 52

February 3 JASCOLAMPF, Ranchi (Simdega and 
Khunti  district’s farmers)

Jharkhand 01.02.16 to 
04.02.16

74 01 75

4 JTDS, Ranchi (Jharkhand) Jharkhand 08.02.16 to 
11.02.16

32 - 32

5 JTDS, Ranchi (Jharkhand) Jharkhand 15.02.16 to 
19.02.16

25 - 25

6 JTDS, Ranchi (Jharkhand) Jharkhand 22.02.16 to 
26.02.16

25 - 25

March 7 JASCOLAMPF, Ranchi, Khunti  
district’s farmers

Jharkhand 07.3.16 to 
10.3.16

47 - 47

April 8 Udoyogini, Jharkhand Jharkhand 04.4.16 to 
08.4.16

35 05 40

9 Udoyogini, Jharkhand Jharkhand 19.4.16 to 
23.4.16

19 07 26

May 10 Forest Department, Chaibasa, 
Jharkhand

Jharkhand 04.5.16 to 
07.5.16

27 - 27

11 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 09.5.16 to 
13.5.16

36 - 36

Forest Department, Simdega, 
Jharkhand

Jharkhand 09.5.16 to 
13.5.16

08 - 08

12 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 23.5.16 to 
26.5.16

15 - 15

June 13 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 06.6.16 to 
10.6.16

15 10 25

14 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 13.6.16 to 
17.6.16

15 - 15

July 15 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 28.6.16 to 
01.7.16

23 - 23
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Month Course 
No. Sponsoring Organization State Period M F No.  of 

Participants
July 16 Watershed Organization Trust 

(WOTR), Murhu, Khunti, Jharkhand
Jharkhand 11.7.16 to 

05.7.16
02 30 32

Private, Lapung, Ranchi Jharkhand 11.7.16 to 
05.7.16

01 - 01

August 17 DISHA, Chaibasha, Jharkhand Jharkhand 16.8.16 to 
20.8.16

24 - 24

September 18 ATMA, Madhya Pradesh Madhya 
Pradesh

26.9.16 to 
28.9.16

14 - 14

Sub-total 513 53 566

Master Trainers’ training programme on Scientific lac production, processing and utilization

January 1 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 04.01.16 to 
08.01.16

03 04 07

Forest Department, Bokaro, 
Jharkhand

Jharkhand 04.01.16 to 
08.01.16

09 01 10

Forest Department, Hazaribag, 
Jharkhand

Jharkhand 04.01.16 to 
08.01.16

23 - 23

2 Forest Department, Deoghar, 
Jharkhand

Jharkhand 18.01.16 to 
23.01.16

44 - 44

3 Jhalda Lac Growers Association, 
Purulia (West  Bengal)

West  Bengal 25.01.16 to 
29.01.16

40 - 40

February 4 Village Re-Construction Organization 
(VRO)- India, Guntur (Andhra 
Pradesh)

Andhra 
Pradesh

01.02.16 to 
05.02.16

15 - 15

KVK Sirsi, Dharwad (Karnataka) Karnataka 01.02.16 to 
05.02.16

11 - 11

March 5 Forest Department (Jharkhand) Jharkhand 29.02.16 to 
05.3.16

22 - 22

April 6 UNCS, Nagpur (Maharashtra) Maharashtra 28.3.16 to 
01.4.16

14 - 14

Forest Department, Godda 
(Jharkhand)

Jharkhand 28.3.16 to 
02.4.16

08 - 08

Private, Ranchi Jharkhand 28.3.16 to 
02.4.16

01 - 01

7 Forest Department, Balrampur 
(Chhattisgarh)

Chhattisgarh 25.4.16 to 
30.4.16

20 - 20

May 8 Hariyare Ashra, Kamrup (Assam) Assam 16.5.16 to 
21.5.16

24 - 24

CINI, Jharkhand through SUPPORT, 
Hazaribag (Jharkhand)

Jharkhand 16.5.16 to 
21.5.16

06 - 06

CINI, Jharkhand through NBJK, 
Khunti (Jharkhand)

Jharkhand 16.5.16 to 
21.5.16

05 01 06

CINI, Deoghar (Jharkhand) Jharkhand 16.5.16 to 
21.5.16

08 - 08

9 Forest Department  (Chhattisgarh) Chhattisgarh 23.5.16 to 
28.5.16

37 - 37
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Month Course 
No. Sponsoring Organization State Period M F No.  of 

Participants

November 10 Jharkhand State Livelihood 
Promotion Society (JSLPS), 
Jharkhand

Jharkhand 21.11.16 to 
26.11.16

32 04 36

Sub-total 322 10 332

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

February 1 Guru Ghasidas University, Bilaspur, 
Chhattisgarh (M.Sc. Forestry 
students) on Industrial Training on 
Natural Resins and Gums  

Chhattisgarh 15.02.16 to 
29.02.16

03 06 09

March 2 Guru Ghasidas University, Bilaspur, 
Chhattisgarh (B.Sc. Forestry 
students)

Chhattisgarh 07.3.16 to 
16.3.16

21 12 33

June 3 8th Summer Workshop on Natural 
Resins and Gums (10 days)

N.G. Ranga Agricultural University 
(Andhra Pradesh)

Andhra 
Pradesh

30.5.16 to 
08.6.16

- 01 01

Institute of Agriculture, BHU, 
Varanasi (Uttar Pradesh)

Uttar 
Pradesh

30.5.16 to 
08.6.16

24 15 39

4 9th Summer Workshop on Natural 
Resins and Gums (10 days)

Institute of Agriculture, BHU, 
Varanasi (Uttar Pradesh) 

Uttar 
Pradesh

13.6.16 to 
22.6.16

05 11 16

Sam Higginbottom Institute of 
Agriculture, Technology and 
Sciences (SHIATS), Allahabad (Uttar 
Pradesh)

Uttar 
Pradesh

13.6.16 to 
22.6.16

16 19 35

October 5 5th Winter Workshop on Natural 
Resins and Gums (10 days)

M.Sc. (Rural Technology & 
Development) students from 
University of Allahabad (Uttar 
Pradesh)

Uttar 
Pradesh

17.10.16 to 
26.10.16

11 05 16

B.Sc. (Bio Technology) students from 
St. Xavier’s College, Ranchi

Jharkhand 18.10.16 to 
27.10.16

03 19 22

Sub-total 83 88 171

Short term training program (Refresher Course)  on Scientific lac cultivation, processing and uses

November 1 Jharkhand State Livelihood 
Promotion Society (JSPLS), 
Jharkhand

Jharkhand 16.11.16 to 
18.11.16

27 11 38

December 2 Jharkhand State Livelihood 
Promotion Society (JSPLS), 
Jharkhand

Jharkhand 05.12.16 to 
07.12.16

15 04 19

Sub-total 42 15 57

Total 960 166 1126
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Appendix-II  On-farm training programme

Camp 
No.

District –
State

Sponsoring/ 
Nominating Agency

Venue 
(Village, Block) Dated M F No. of 

Participants

On-farm training programme on scientific lac cultivation
1. Khunti, 

Jharkhand
Forest Department, 
Khunti

DFO Office, Khunti 05.01.16 60 05 65

2. Latehar, 
Jharkhand

Forest Department, 
Latehar

Range Office, Chandwa 24.02.16 80 - 80

3. Latehar, 
Jharkhand

Forest Department, 
Latehar

G.H.Campus, Latehar 25.02.16 60 - 60

4. Bokaro, 
Jharkhand

Forest Department, 
Bokaro

Van Sabhagar, Peterwar 05.3.16 66 12 78

5. Simdega, 
Jharkhand

Forest Department, 
Simdega

Beat Office, 
Tethaitangar

11.3.16 64 02 66

6. Simdega, 
Jharkhand

Forest Department, 
Simdega

Range Office, Kurdeg 11.3.16 70 10 80

7. Simdega, 
Jharkhand

Forest Department, 
Simdega

Forest Range Office, 
Kolebira

11.3.16 46 05 51

8. Dhanbad, 
Jharkhand

Forest Department, 
Dhanbad

Forest Office, Gadi 
Tundi

16.3.16 136 12 148

9. Dumka, 
Jharkhand

Forest Department, 
Dumka

R.F.O.Office, Nonehat 
Campus

17.3.16 34 - 34

10. Dumka, 
Jharkhand

Forest department, 
Dumka

R.F.O.Office, Kathikund 17.3.16 60 - 60

11. Godda, 
Jharkhand

Forest Department, 
Godda

R.F.O.Office, Boarijore 
Mahagama

18.3.16 18 - 18

12. Godda, 
Jharkhand

Forest Department, 
Godda

RFO Office, Sunder 
Pahari

18.3.16 45 0 45

13. Simdega, 
Jharkhand

Chotanagpur Vikas 
Nidhi, Lachragarh

Panchyat Bhavan, 
Jaldega

07.6.16 70 14 84

14. Simdega, 
Jharkhand

Chotanagpur Vikas 
Nidhi, Lachragarh

S S High School Hall, 
Jaldega

08.7.16 179 32 211

Sub-total 988 92 1080
On-farm, Motivational/supplementary training programme on lac cultivation

1. Khunti, 
Jharkhand

Forest Department, 
Khunti

Rania Block Office 08.01.16 60 - 60

2. Chaibasa, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

AGRGATI Office, 
Chaibasa

03.02.16 29 - 29

3. Chaibasa, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

Kulbai Primary School, 
Chaibasa

04.02.16 40 - 40

4. Ranchi, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

Anganbadi Kendra, 
Hesalbera

05.02.16 47 02 49

5. W. 
Singhbhum, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

Choukadbera 
Samudayek Bhavan

11.02.16 80 40 120
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Camp 
No.

District –
State

Sponsoring/ 
Nominating Agency

Venue 
(Village, Block) Dated M F No. of 

Participants

6. W. 
Singhbhum, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

Gobindpur Basik 
School

12.02.16 40 10 50

7. Ramgarh, 
Jharkhand

TRIFED, Ranchi & 
AGRGATI

Uppar Primary School, 
Barlanga

13.02.16 40 20 60

8. Saraikela- 
Kharsawan, 
Jharkhand

TRIFED, Ranchi & 
Kalamandir (NGO) 
Jamshedpur

Kala Kendra Bhawan, 
Ichagarh

15.02.16 100 50 150

9. Ramgarh, 
Jharkhand

TRIFED, Ranchi & 
Kalamandir (NGO) 
Jamshedpur

Govt. Middle School, 
Baruhatu

16.02.16 25 15 40

10. Saraikela- 
Kharsawan, 
Jharkhand

TRIFED, Ranchi & 
Kalamandir (NGO) 
Jamshedpur

Kala Kendra Bhawan, 
Ichagarh

17.02.16 95 55 150

11. Khunti, 
Jharkhand

CINI, Murhu, Khunti Dombari, Murhu 09.3.16 05 20 25

12. Khunti, 
Jharkhand

CINI, Murhu, Khunti Gutuhatu, Murhu 09.3.16 01 25 26

13. Shillong, 
Meghalaya

MIE, Shillong IB PWD Sohlab Shella, 
East Khasi Hill

24.5.16 18 10 28

14. Shillong, 
Meghalaya

MIE, Shillong Multipurpose Co-
operative Society 
Office, Mawlong- 
Nongttuh, Ri-Bhoi, 
Umilong

26.5.16 17 12 29

Sub-total 597 259 856

Total 1585 351 1936

Appendix- III  In-campus one-day orientation programme on natural resins and gums

Camp 
No. District –State Nominating Agency Dated M F No. of 

Participants
1. Hazaribagh, Jharkhand Forest Department 04.01.16 16 - 16
2. Ramgarh, Jharkhand Forest Department 04.01.16 01 09 10
3. Ranchi, Jharkhand RK Mission, Ranchi 04.01.16 43 - 43
4. Koderma, Jharkhand ATMA, Kodarma 07.01.16 25 - 25
5. Raigarh, Chhattisgarh Forest Department, Dharamjaigarh 11.01.16 23 - 23
6. Ranchi, Jharkhand JAMTTC, Hehal, Ranchi 12.01.16 55 - 55
7. Ramgarh, Jharkhand Ramgarh College, Ramgarh 15.02.16 05 13 18
8. Ranchi, Jharkhand RK Mission, Ranchi 16.02.16 35 - 35
9. Khunti, Jharkhand TRDS, Torpa, Khunti 17.02.16 30 - 30

10. Ranchi, Jharkhand RK Mission Vivekananda University, 
Ranchi

18.02.16 14 10 24

11. Ranchi, Jharkhand BAU, Kanke, Ranchi 18.02.16 92 06 98
12. Ranchi, Jharkhand RK Mission, Ranchi 29.02.16 36 02 38
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Camp 
No. District –State Nominating Agency Dated M F No. of 

Participants
13. Ranchi, Jharkhand RK Mission, Ranchi 09.3.16 40 03 43

14. Ranchi, Jharkhand Y S College, Ranchi 09.3.16 20 13 33

15. Ranchi, Jharkhand BAU, Kanke, Ranchi 11.3.16 15 02 17

16. Ranchi, Jharkhand Nawa Maskal School, Bayangdih, 
Namkum

17.3.16 33 - 33

17. Ranchi, Jharkhand BAU, Kanke, Ranchi 17.3.16 25 - 25

18. Ranchi, Jharkhand BAU, Kanke, Ranchi 18.3.16 19 03 22

19. Ranchi, Jharkhand RK Mission, Ranchi 19.3.16 33 - 33

20. W. Singhbhum, 
Jharkhand

JSLPS, W Singhbhum, Jharkhand 21.3.16 37 06 43

21. Ranchi, Jharkhand RK Mission, Ranchi 13.5.16 30 - 30

22. Ranchi, Jharkhand Ranchi college, Ranchi 18.5.16 02 08 10

23. Ranchi, Jharkhand Central University, Ranchi 18.5.16 22 18 40

24. Gumla, Jharkhand Adivashi Mahila Seva Samaj Kendra, 
Gumla

08.6.16 30 21 51

25. Gumla, Jharkhand Adivashi Mahila Seva Samaj Kendra, 
Gumla

14.6.16 30 30 60

26. Ranchi, Jharkhand BITT, Getalatu, Ranchi, 1st Year 
Mechanical Engineering  students

08.7.16 88 - 88

27. Chaibasha, Jharkhand Kolhan Mahila Sangathan, Chaibasha 29.8.16 50 - 50

28. Ranchi, Jharkhand RK Mission, Ranchi 30.8.16 45 05 50

29. Raigarh, Chhattisgarh Progressive farmers 14.9.16 18 22 40

30. Deoghar, Jharkhand ASA, Deoghar 16.9.16 06 07 13

31. Ranchi, Jharkhand SPP School, Ranchi 19.9.16 22 23 45

32. Ranchi, Jharkhand Bishop Westcott Girls School, Namkum 19.9.16 - 232 232

33. Ranchi, Jharkhand Bishop Westcott Girls School, Doranda 19.9.16 - 316 316

34. Ranchi, Jharkhand CTR & TI, Nagri, Ranchi 20.9.16 18 14 32

35. Ranchi, Jharkhand Sachidanand Gyan Bharti Model 
School, Doranda, Ranchi

21.9.16 77

36. Ranchi, Jharkhand Bishop Westcott Girls School, Namkum 21.9.16 118

37. Ranchi, Jharkhand Project High School, Namkum 21.9.16 70

38. Ranchi, Jharkhand KGBV, Namkum 21.9.16 02 43 45

39. Ranchi, Jharkhand Uccah Buniyadi Vidyalaya, Khijri, 
Namkum

21.9.16 104

40. Ranchi, Jharkhand Udyogini, Ranchi 22.9.16 05 50 55

41. Seoni,  Madhya Pradesh ATMA, Seoni, Madhya Pradesh 26.9.16 15 - 15

42. Hazaribag, Jharkhand Manav Vikas, Hazaribag 30.9.16 06 42 48

43. Khunti, Jharkhand PRADAN, Khunti 04.10.16 03 29 32

44. W. Singhbhum, 
Jharkhand

ITDS, Goilkera 04.10.16 35 - 35

45. W. Singhbhum, 
Jharkhand

ITDS, Goilkera 07.10.16 20 10 30
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Camp 
No. District –State Nominating Agency Dated M F No. of 

Participants
46. Ranchi, Jharkhand Mahila Jagriti Samiti, Tamar, Ranchi 14.10.16 24 - 24

47. Ranchi, Jharkhand CTR & TI, Nagri, Ranchi 26.10.16 03 10 13

48. Hawrah, W.Bengal Farmers from Howrah, through RK 
Mission, Ranchi

27.10.16 13 - 13

49. Nadia, W.Bengal ATMA, West Bengal 08.11.16 20 - 20

50. Ranchi, Jharkhand XISS, Ranchi 08.11.16 37 37 74

51. Ranchi, Jharkhand Nehru Yuva Kendra, Ranchi 10.11.16 23 17 40

52. Ranchi, Jharkhand XISS, Ranchi 11.11.16 16 09 25

53. Ranchi, Jharkhand RK Mission, Ranchi 26.11.16 13 - 13

54. Ranchi, Jharkhand NSDAV, Kanke, Ranchi 26.11.16 56 - 56

55. Ranchi, Jharkhand Naya Savera Vikas Kendra, Ranchi 01.12.16 34 12 46

56. Hazaribag, Jharkhand St. Columbus College, Hazaribag 07.12.16 16 24 40

57. Gumla, Jharkhand Adivasi Mahila Samaj Seva Kendra, 
Gumla

08.12.16 18 - 18

58. Khunti, Jharkhand PRADAN, Torpa 08.12.16 10 50 60

59. Ranchi, Jharkhand International Public School, Ranchi 12.12.16 47 50 97

60. Ranchi, Jharkhand STTI, Mahilong, Ranchi 15.12.16 40 15 55

61. Ranchi, Jharkhand Society for Promotion of Waterland 
Development (SPWD), Ranchi

17.12.16 06 16 22

62. Ranchi, Jharkhand Society for Promotion of Waterland 
Development (SPWD), Ranchi

21.12.16 08 30 38

63. Ranchi, Jharkhand NCC Students, Army Cantt, Namkum 21.12.16 250 - 250

64. Khunti, Jharkhand PRADAN, Khunti 21.12.16 15 14 29

65. Ranchi, Jharkhand Forest Department, Mahilong, Ranchi 22.12.16 56 04 60

66. Sundargarh, Odisha Assistant Director of Horticulture, 
Pamposh

23.12.16 32 02 34

67. Purulia, West Bengal Assistant Director of Agriculture, 
Purulia-1

26.12.16 12 - 12

68. Purulia, West Bengal ATMA, Purulia, West Bengal 29.12.16 56 01 57

69. Khunti, Jharkhand PRADAN, Khunti 30.12.16 05 20 25

Total 1854 1248 3471

Appendix- IV  Details of the activities of NIC and MOTAS under one to one programme (OTOP)

State District Category Number

1. Andhra Pradesh Tirupati Researcher 1

2. Assam Chirang Farmer 1

Dhemaji Extension worker 4

Farmer 1

North lakhimpur Researcher 1

3. Bihar Patna Researcher 1
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State District Category Number

4. Chhattisgarh Bilaspur Extension worker 12

Farmer 6

Kanker Entrepreneur 1

Raipur Extension worker 1

Rajnandgaon Researcher 1

Surajpur Extension worker 1

5. Delhi Delhi Researcher 4

Retailers 17

6. Gujarat Anand Researcher 2

Farmer 1

Bharuch Farmer 4

Surat Extension worker 4

Farmer 4

7. Jharkhand Giridih Extension worker 1

Gumla Extension worker 1

Hazaribagh Extension worker 1

Progressive Farmer 9

Khunti Farmer 1

Ranchi Farmer 13

Trader 2

Processor 1

Social worker 1

Extension worker 6

Entrepreneur 2

8. Maharashtra Nagpur Social worker 1

Sholapur Social worker 2

9. Nepal Kathmandu Entrepreneur 3

10. Odisha Sundergarh Social worker 1

Rourkela Entrepreneur 1

11. Rajasthan Ajmer Forest official 3

Trader 2

Handicrafts man 4

Processor 1

Exporter 1

Manufacturer 2

Retailer 3
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State District Category Number

Jaipur Researcher 5

Exporter 5

Traders 2

Handicrafts man 3

Processor 2

Farmer 15

12. Uttarakhand Dehradun Researcher 5

Retailer 2

13. West Bengal Nadia Manufacturer 1

Total 169

Appendix- V  Lac crop surveillance conducted

Camp 
No. Village (block) District –State Date Crop Observation

1. Kapla bori chauda 
and bamundi Tari 
(Naruwa)

Nalbari, Assam 03.01.16 Rangeeni lac on 
Z. mauritiana

Lac cultivation was done in 
34 villages (1915 ber trees of 
1000 beneficiaries) in Dimapur 
(Nagaland) and 395 beneficiaries 
in Assam with kusmi lac culture 
on ber. Very poor settlement of lac 
insects was seen on most of the ber 
trees. Mortality of settled insect was 
noticed on many trees; however on 
few trees, lac insect were surviving 
and developing. 

2. Cheniyan Sonitpur, 
Assam

04.01.16 Rangeeni lac on 
Z. mauritiana

3. Chekiya, Dihupur, 
Kiyeto, Dansiripur, 
Doyapur, Lhothavi, 
Ghowoto, Verozoma 
and Zutovi

Dimapur, 
Assam

05.01.16 Rangeeni lac on 
Z. mauritiana

4. Kucheirmohar 
(Khatra Block)

Bankura, West 
Bengal

24.02.16 Rangeeni lac on 
Z. Mauritiana 
and B. 
monosperma

Rangeeni lac was surviving on ber 
and palas as baisakhi  (2015-16). 
Crop was in good condition.

5. Karamdanga (Ranidih 
Block)

Bankura, West 
Bengal

24.02.16 Rangeeni lac on 
Z. Mauritiana 
and B. 
monosperma

Healthy crop.

6. Damrughhuta and 
Majhidih (Kotshila 
Block)

Purulia, West 
Bengal

09.3.16 Rangeeni lac on 
B. monosperma

Rangeeni crop on palas tree 
in excellent condition in both 
villages. Male emergence was over. 
Pesticides were applied in time.

7. Bhandaro and 
Rajapathar (Nonihat 
Block)

Dumka, 
Jharkhand

17.3.16 Rangeeni lac on 
B. monosperma

Rangeeni crop on palas was in good 
condition. Heavy settlement, male 
emergence seen. No insecticide and 
pesticide applied.

8. Paharpur (Mahagama 
Block)

Godda, 
Jharkhand

18.3.16 Rangeeni lac on 
Z. Mauritiana 
and B. 
monosperma

Rangeeni crop on palas as well on 
ber was good, heavy settlement, 
male emergence started, no spray.

9. Paharpur (Mahagama 
Block)

Godda, 
Jharkhand

17.3.16 Rangeeni lac on 
B. monosperma

Rangeeni lac crop on palas was in 
very good condition.
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Camp 
No. Village (block) District –State Date Crop Observation

10. Jama, Dumka Dumka, 
Jharkhand

17.3.16 Rangeeni lac on 
B. monosperma

Rangeeni lac crop on palas was in 
very good condition.

11. Herbona (barabazar 
Block)

Purulia, West 
Bengal

02.4.16 Rangeeni lac on 
Z. Mauritiana

Rangeeni on ber was observed in 
good condition. Insecticide and 
pesticide were applied in time.12. Nuadih (Manbazar-II 

Bl16ock)
Purulia, West 
Bengal

02.4.16 Rangeeni lac on 
Z. Mauritiana

13. Latpada (Manbazar-II 
Block)

Purulia, West 
Bengal

02.4.16 Rangeeni lac on 
Z. Mauritiana 
and B. 
monosperma

Rangeeni on palas and ber was in 
good condition. Insecticide and 
pesticide were applied in time.

14. Nongmawtein 
(Mawshynput Block)

West 
Khasi Hills, 
Meghalaya

25.5.16 Rangeeni crop 
on Grivea

Rangeeni crop on Grivea plants 
observed in this region. Larval 
emergence seen. Temperature is 
below 300 C and lac also collected 
from ficus trees.

15. Patrapali and Thakur 
Kheta

Korba, 
Chhattisgarh

30.5.16 Kusmi crop on S. 
oleosa

Healthy crop.

Rajgamar Healthy crop sprayed with 
indoxacarb.

Kerakachar Healthy crop sprayed with regent.

Darga Partially damaged due to high 
temperature and crop sprayed with 
regent.

Madanpur Healthy crop sprayed with regent.

Korkum Healthy crop.

Matmar Healthy crop sprayed with 
indoxacarb.

Murhunara Excellent crop sprayed with 
indoxacarb.

Marumohaa Average crop.

16. Bhalmudi,  Poriya, 
Sangra and Sakarliya

Dharamjaigarh, 
Raigarh

01.6.16 Kusmi crop on S. 
oleosa

Below average to very good crop.

17. Siyankel (Murhu 
Block)

Khunti, 
Jharkhand

01.9.16 Kusmi crop on S. 
oleosa

Poor settlement due to heavy 
rainfall after inoculation. Males 
were crawling.

18. Manhatu (Torpa 
Block)

Khunti, 
Jharkhand

01.9.16 Kusmi crop on S. 
oleosa

Good settlement. Males were 
crawling and first spray was done 
on proper time.

19. Uppar and lower 
Dahu (Namkum 
Block)

Ranchi, 
Jharkhand

21.9.16 Kusmi crop on Z. 
Mauritiana

Inoculation with broodlac treatment 
and without treatment was done 
with kusmi on ber. Treated crop was 
better than non treated crop.

20. Ashavani and 
Kamedmaria

Dumka, 
Jharkhand

19.10.16 Kusmi crop on Z. 
Mauritiana

Inoculation with broodlac treatment 
was good and average.
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Appendix- VI  Participation in Exhibition/Kisan Mela

Sl. No. Name of the programme 
with venue Duration

No. of Participants
Expert Participation

F M Total

1. Exhibition at Paschimanchal 
Unnayan Parshad, Jhargram, 
WB

05.01.2016-
09.01.2016

250 800 1050 Sri SB Azad and Sri K 
Saran

2. Exhibition and Kisan Mela at 
KVK Farm, Getalsud, Ranchi

28.01.2016- 
29.01.2016

200 500 700 Sri P Patmajhi, Sri SB 
Azad and Sri K Saran

3. Krishi Unnati Mela 2016 at 
ICAR-IARI Campus, New Delhi

19.3.216-
21.3.2016

60000 100000 160000 Sri P Patmajhi and Sri K 
Saran

4. Pradhanmantri Fasal Beema 
Yojna at Nagar Bhawan, 
Torpa, Khunti

13.4.2016 175 25 200 Dr. AK Singh, Sri DK 
Singh and Sri K Saran

5. Agriculture Fair on the 
Occasion of Gramoday se 
Bharat Uday Programme at 
Sports Complex, Jamshedpur

23.4.2016-
24.4.2016

105 201 306 Dr. Alok Kumar, Dr. AK 
Singh and Sri DK Singh

6. Prajatiya Khadi Utsav 
Exhibition at Noamundi, 
Sport Complex 

(Organised by Tata Steel 
Limited)

04.11.2016 673 457 1130 Sri DK Singh and Sri K 
Saran

7. Kisan Mela-cum-Exhibition 
(Lakh se Lakhpati Kisan) at 
Kajri, Hazaribagh

08.12.2016 400 200 600 Dr. AK Jaiswal, Sri P 
Patmajhi and Sri K 
Saran

8. Kisan Mela-cum-Exhibition 
(Lakh se Lakhpati Kisan) at 
Saparum, Khunti

13.12.2016 400 100 500 Sri P Patmajhi and Sri K 
Saran

Total 62203 102283 164486

Appendix- VII  Kisan Gosthi/Workshop/FIG/Interface meetings

Sl. 
No. Venue Collaboration Date

No. of stakeholders
Experts

F M Total

1. KVK Farm, Getal-
sud, Ranchi

KVK, Ranchi
(RK Mission)

29.01.2016 275 300 575 Dr. SP Singh and Sri 
DK Singh

2. Khelgaon, 
Ranchi

Gunj Parivar (Pratibha 
Darshan Mahotsav), 
Silli

04.02.2016 25 300 325 Sri DK Singh

3. Khelgaon, 
Ranchi

Gunj Parivar (Pratibha 
Darshan Mahotsav), 
Silli

06.02.2016 25 315 340 Sri DK Singh

4. Forest Range 
Office, Bundu, 
Ranchi

Forest Department, 
Bundu, Ranchi

14.02.2016 5 100 105 Sri DK Singh
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Sl. 
No. Venue Collaboration Date

No. of stakeholders
Experts

F M Total

5. Torpa Rural 
Development 
Society, Torpa, 
Khunti

KVK, Khunti 29.3.2016 100 90 190 Dr. AK Singh and Sri 
DK Singh

6. Jaipal Singh 
Stadium, Bano, 
Ranchi

KVK, Bano 09.4.2016 256 350 606 Sri DK Singh

7. Jonha, Ranchi Direct by villagers 30.5.2016 100 75 175 Dr. Alok Kumar, Dr. SC 
Sharma and Sri DK 
Singh

8. Beradih, Nam-
kum, Ranchi

Under MGMG Pro-
gramme

04.6.2016 6 14 20 Dr. AK Singh, Dr. SKS 
Yadav and Dr. MF 
Ansari

9. Beradih, Nam-
kum, Ranchi

Under MGMG Pro-
gramme

08.7.2016 13 27 40 Dr. SKS Yadav and Sri 
P Patmajhi

10. Surhu, Kamdara JASCOLAMPF 14.9.2016 105 45 150 Sri DK Singh

11. TRDS, Torpa, 
Khunti

TRDS, Torpa, Khunti 14.9.2016 60 70 130 Dr. AK Singh, Dr. SKS 
Yadav and Dr. MF 
Ansari

12. Kundari Lac 
Farm, Palamu

Ridhi Sidhi Primari 
Lac Production  
Samiti, Kundri

28.11.2016 160 130 290 Dr. KK Sharma and Sri 
DK Singh

Total 1130 1816 2946
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