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Preface

ol 0

Past year had been very favourable for natural resins and gums sector. The production of NRGs in India during
2013-14 was about 8.41 lakh tonnes, marginally higher than the previous year; NRG production has doubled since
2006-07. India exported 4.36 million tonnes of NRGs valued at rupees 4.8 billion in 2013-14. This had been principally
due to spurt in US demand for guar gum in oil drilling. The prices of guar touched new highs in recent years but
subsequently fell. A large section of farmers and the industry reaped the economic benefits of the enhanced price and
demand for this gum. Besides, during past 2 years, guar gum remained the top agri-export commodity in the country,
with 18-19% share, with export earning of Rs 213 billion in 2012-13. While there is reason for rejoice on enhanced
demand and price, fluctuations of the same could be counter productive. Thus, there is need for strengthening
consumption base of NRGs to avoid large scale dependency on any single area of consumption. This would reduce the
risk of violent fluctuation in prices due to major fluctuations in demand. This calls for constant endeavour to develop
new areas of consumption for seed gums as well as insect resin, lac. For exudate gums, the main focus would be
sustainable tapping methods, improved primary processing, value addition and expansion of resource base; currently
the production levels are well below the demand mainly due to limited trees available and unscientific tapping.

The research programmes of the Institute during the current Plan period has been envisaged on the basis of current
and emerging scenario of NRG sector. The Institute has now published the Vision 2050 document which incorporates
long-term directions needed for the Institute’s R&D programmes to take the country to new heights in the sector.
The XII Plan SFC document of the Institute has been sanctioned, which would provide a major fillip to the Institute’s
activities. A new network project on Conservation of Lac Insect Genetic Resources will be launched with eight
centres; existing network project on Harvesting, Processing and Value Addition of NRGs will be strengthened by
addition of three new centres to address more NRGs. Substantial funds have also been earmarked for renovation
of the old buildings of the Institute, which will be completing nine decades of its service to the nation, this year. In
addition, sanction of a new KVK for Khunti district recently, under the administrative control of the Institute, would
not only be helpful in taking the latest agricultural production technologies to the farmers of the district, but also
help in promoting lac culture and lac-integrated farming systems in the region. The new KVK will be established in
Diankel village, Torpa Block in an area of about 49 acres of land on the Khunti-Torpa State Highway. The State Govt.
has already provided the land required for the KVK.

Keeping abreast with the scenario of the sector in major NRG-producing States is essential to enable right orientation
of the research thrusts. Adequate provision has been made in the XII Plan for gaining first-hand knowledge of NRGs
from the major producing countries. Besides, adequate emphasis has been given for HRD of scientists in frontier and
specialised areas, in the current Plan.

The Institute is also alive to all the factors influencing the consumption of NRGs. The Institute is actively involved in the
initiative for generation of fresh safety data on shellac (E904), as laid down by European Food Safety Authority. This is
extremely important to unambiguously establish the safety of shellac to ensure its use in food, pharma and cosmetic
applications. Establishment of safety would also pave way to opening up new horizons for shellac consumption. We
feel that we are more responsible for the above initiative in view of the following considerations. India is the world
leader in lac production and lac is a valuable means of livelihood for the growers, especially in the disadvantaged
districts identified by the Planning Commission. Recent years have witnessed a large number of success stories of lac
growers who had achieved impressive economic gains through lac cultivation.

NRGs have several advantages and offer tremendous scope for consumption in food, pharmaceuticals and cosmetics
in years to come. All round support and dynamic response to emerging situations are paramount to keep the sector
healthy. The Institute always strives to its best, in responding to the needs of the sector in the mandated areas.

May, 2014 R Ramani
Namkum, Ranchi Director
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Mandate

® Toconductbasicandappliedresearchesonlacproductiontechnologies.

® To conduct basic and applied researches on processing and value
addition of natural resins (including lac), gums and gum-resins.

® Information dissemination and technology transfer to farmers,
processors and entrepreneurs.

® To conduct research on harvest and post harvest processing and value
addition of natural resins, gums and gum-resins in network mode.

® Conservation of lac insect genetic resources of the country in network
mode.
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Executive summary

The following account summarizes the salient research
findings and extension activities during the period.

Productivity and quality improvement

® Wide range of variability was observed for
morphological traits in 23 ber varieties. Six varieties
had significantly higher lac yield than CAZRI Gola.
On the basis of lac yield, scrap lac yield and all
biochemical and physiological parameters, seven
ber varieties i.e., Kaithali, Jogia, Seb x Gola (F),
Banarasi Karka, Thornless, Kaitha and Banarasi
Pebandi have been identified for high lac production
potential in Ranchi conditions.

e Twenty eight collections varieties / germplasm/
land races of pigeon pea were evaluated for
baisakhi crop. Only two varieties i.e., Assam local
and RCMP 5 showed significantly higher lac yield
than Bahar. Ten varieties provided lac output ratio
ranging from 4 to 6.4. There was a loss of 12.4% in
grain yield/ plant in lac inoculated plants.

® Potential of swadi palas was assessed for kusmi lac
production at farmers’ field at Putadag, Angarha,
Ranchi during winter season. A good lac crop with
output ratio ranging from 5 to 6.5 was obtained.

® Seventy two lac insect lines are being conserved
on potted plants of Flemingia macrophylla in
NATLIGEC and 90 collections of 55 species of lac
host are being conserved in the Lac Host Field Gene
Bank at IINRG, Ranchi.

® Across was made between Kerria chinensis (female)
and K. lacca rangeeni (male). The crossed females
showed enhanced resin production but failed
to produce any progeny indicating reproductive
isolation.

® Biochemical characterization of four lac hosts
(Calliandra calothyrsus, C. surinamensis,
Malvaviscus penduliflorus and Flemingia semialata)
revealed high sugar content in F semialata
whereas high starch and low phenol content in M.
penduliflorus among the host studied.

® Balanced ascorbate peroxidase activity was
found in selected F. semialata line for drought
tolerance compared to local line. Un-inoculated
drought tolerant line maintained higher catalase
activity than the local line. Drought tolerant line
of F. semialata has high level of sugar, protein and

chlorophyll content. The starch degradation is more
in case of drought tolerant line as compared to
local line. The selected F. semialata line was thus
more efficient in stress tolerance (lac insect as well
as abiotic stress) than the local line.

Production system management

Three or more sprays of Cantaf and Kavach starting
from 60 or 90 days after lac inoculation could
reduce sooty mold with significant increase in lac
yield. Maximum lac yield was achieved by 3 sprays
at 90,105,120 days after inoculation in case of ber.

Liming could increase summer season (baisakhi
crop) lac yield in palas host to the tune of 45
percent. Interaction effect of liming and potassium
levels revealed that, highest level of potassium
could increase lac yield ratio up to 100 per cent
under no liming condition. However, reverse trend
was observed under liming condition.

Two new lac integrated farming systems (semialata
+ papaya and semialata + vegetables) were
developed at Institute Research Farm. LIFS models
evolved earlier were also successfully replicated in
farmer’s field at two new locations in Mangoband
and Kharsidag villages.

Lac mud has been evaluated for manurial value on
brinjal. Out of eight treatments, one with 25% N
through lac mud + 25% N through vermicompost
+ 50% N through inorganic source was found best
indicating its utility for brinjal crop.

Flubendiamide was found safe to lac insect culture
as topical application on summer and rainy season
crops on Butea monosperma and for broodlac
treatment through dipping. Significant reduction
in the incidence of lepidopteran predators
(Eublemma  amabilis and  Pesudohypoptera
pulverea) were observed due to dipping of broodlac
in the flubendiamide formulation for 5, 10 and 15
minutes.

Twenty two genotypes of litchitrees were inoculated
to raise summer kusmi crop at the farm of Regional
Centre for Eastern Region, Ranchi Centre. The
output: input of broodlac indicated that five
genotypes namely L4/36 (12.0), Surguja selection- 1
(6.59), Late Bedana (5.70), CHES-2 (5.55) and CHES-
2-1 (5.0) were promising for lac culture.

[INRG Annual Report 2013-14 1
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Processing, storage and quality management Plant growth promotion activity of lac policosanol

was highest at 0.1 ppm concentration.

® Moisture content, total colour difference (AE), ash

content, specific rotation [a], total tannin content,
presence of heavy metals, viscosity, FT-IR, TGA
and DSC studies were carried out on babool gum
samples from different agro-climatic zones of the
country.

Different type of modified churning blades were
evaluated to improve churning mechanism for
easy removal of lac dye and other impurities from
sticklac for conversion to seed lac.

Drying characteristics of aleuritic acid was studied
in hot air tray drier at different temperature 35,
40, 45 and 50°C at five different layer thicknesses
(0.5,1.0, 1.5, 2.0 and 2.5 cm) to standardize drying
conditions.

Method was standardized for isolation of tannin
present in palas gum; the yield of tannin content
was 42% (w/w). Crack cream formulation, with
palas gum as active ingredient was prepared.
Similarily, another formulation based on tannin
from moringa gum was also prepared.

Gummy mass obtained from the effluent in aleuritic
acid manufacture was modified and air dried
and baked films were evaluated. Air dried films
were inferior to baked films. Baking at 180°C for
20 minute was most appropriate, using synthetic
resin: gummy mass (w/w) in 3: 7.

Carboxymethyl derivative of guar gum was
synthesized by semi-dry and non-aqueous method
with varying ratio of reagent. The viscosity of the

Value addition, application development and

. oo synthesized derivative increased with higher degree
product diversification

of substitution and ranged from 2010 cP to 3359 cP.
® Post harvest storage studies, using lac-based
coating formulations on ginger, coriander and
cumin indicated that moisture loss in ginger could
be effectively contained over a storage period of 45 ® Farmers’ training programmes on scientific lac

Capacity building of farmers and entrepreneurship
development

days.

Seed quality parameters in the case of above
seed spices were enhanced due to reduced pest
infestation and reduced seed damage through
encapsulation. Seed viability as well as consumer
preference was enhanced by the treatment, over a
storage period of six months.

Use of lac-based coating formulations as
post harvest dip could extend the shelf life of
pomegranate fruit (cv. Bhagwa) to 16 days at room
temperature and upto 61 days (as compared to
control) in cold storage conditions.

Viscosity of sticker bindi adhesive (30% solution
in isopropyl alcohol) was increased for screen
printing using rheology modifier. The bulk density
of modified adhesive formulation was found to be
0.86g/cc and pH value was around 5. Single coat
of modified adhesive composition and air drying
appeared to be suitable.

Different concentrations (0.001-100 ppm) of
policosanol isolated from lac wax were prepared in
aqueous medium and tested on wheat seedlings.
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cultivation, processing and utilization: Twenty
seven programmes were organized benefiting 1046
farmers from Jharkhand, West Bengal, Maharashtra,
Bihar, Madhya Pradesh, Odisha, Chhattisgarh and
New Delhi.

Master trainers’ training programme on scientific
lac production, processing and uses: Seven courses
were organized benefiting 216 participants which
include unemployed educated rural youth, junior
lac executives, managers, primary forest committee
members and others.

Ten days education programme on production,
processing and uses of natural resin and gums were
organized for agricultural graduate students: Two
courses one each for Sam Higginbottom Institute
of Agriculture Science & Technology, Allahabad
and Institute of Agriculture Science, Banaras Hindu
University, Varanasi, Uttar Pradesh were organized
wherein 73 students were educated and trained.

On-farm training programme on lac cultivation:
Fourteen programmes in collaboration with various
NGOs and GOs of Jharkhand and Odisha were
organized benefiting 1569 participants.



On-farm motivational/ supplementary training
programme on lac cultivation: 2217 participants
from Jharkhand, West Bengal, Chhattisgarh, Odisha,
Assam and Nagaland were covered.

Process know-how were transferred to self
sponsored participants on aleuritic acid, bleached
lac, dewaxed decolorized lac and nail polish.

One to one programme was organized to provide
consultancy to different stakeholders of NRG,
wherein 283 personnel visited the division and
interacted with the experts of Institute on the
technical aspects of NRG.

The institute participated in seven Exhibitions /
Kisan Melas and displayed various technologies
in the form of posters, charts and other exhibits.
Experts of IINRG also participated in 12 Kisan
Gosthis organized in different districts of Jharkhand
and West Bengal benefiting 3986 stakeholders on
NRGs.

Monitoring of lac crop, technical guidance,
diagnostic services for forecast of larval emergence,
cause of lac insect mortality, quality of broodlac,
incidence of insect predators and parasites,
remedial measures for pest attack, demonstration
of pruning, inoculation, spraying etc. at different
locations were done throughout the year in the
respective seasons.

Technology evaluation, refinement, dissemination
and demonstration

Five demonstrations and on farm trial for winter
kusmi lac cultivation was carried out at Saraikela
and Bokaro (Jharkhand), Patna (Bihar), Gondia
(Maharashtra) and Allahabad (U.P.) in collaboration
with NGOs and KVKs. One demonstration for
rangeeni rainy season crop was also carried out at
Saraikela- Kharsawan.

The estimated national production of sticklac
during 2012-13 was approximately 19,577 tons.
Jharkhand ranked 1% followed by Chhattisgarh,
Madhya Pradesh, Maharashtra and West Bengal.
These five states contributed around 96% to the
national lac production. At national level, the
production of lac was observed around 9.36% more
than the previous year.

Analysis of year wise lac production data in India
during Xl Plan (2007-2008 to 2011-2012) indicated
average production by the country to the tune of
16.246 thousand tons. The Jharkhand registered
highest average annual production (6.306 thousand
tons), sharing 38.82 per cent of total lac produced
in the country followed by Chhattisgarh (30.21%),
Madhya Pradesh (13.66%), West Bengal (6.97%),
Maharashtra (4.96%), Odisha (2.27%), Uttar
Pradesh (1.94%), Assam (0.52%), Andhra Pradesh,
Gujarat (0.30% each) and Meghalaya (0.06%).

Atotal of 31,490 seedlings including S. oleosa (490),
Z. mauritiana (5000) and F. semialata (26000) were
planted across 16 villages in Torpa and Rania blocks
of Khunti district.

Network Project on HPVA-NRG

A study at CAZRI, Jodhpur revealed that gum
production using gum inducer technique was of
higher order in local Acacia senegal trees compared
to exotic trees. A stand of high gum yielding plant
type of A. senegal (Nigerian origin) was established
on Central Research Farm of CAZRI during monsoon
season of 2010. The survival percentage after
3 years was more than 96%.

The trials on gum tapping using gum inducer
method using ethephon were conducted in
Sagatpuria, Birdhol and Mansa villages of Kotari
block of Bhilwara district of Rajasthan in February,
2013. The average yields of gum obtained were
137.3g/tree.

The viscosity of gum in genotypes was found to
vary from 3050 to 6164 mpa.s. Genotype HGS-563
showed maximum mean viscosity of 5765 mpa.s.
Jodhpur ranked 1st in viscosity of 5336 mpa.s
followed Durgapura (5321 mpa.s). Viscosity profile of
guar gum solution as a function of concentrations
of guar gum revealed that they exhibited
pseudoplastic/ non-Newtonian  behavior at
relatively higher concentrations.

The viscosity profile as a function of temperature
of guar gum solutions indicates that apparent
viscosity of guar gum solution was stable up to
70°C. Further, it was observed that the apparent
viscosities decreased considerably at higher
temperature (80°C).

IINRG Annual Report 2013-14 || 3
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Among 22 progenies of Pinus roxburghii selected
for tapping, Kopra has performed best in oleoresin
yield (1182 g/season). Dibkon and Leda progenies
of P. roxburghii have recorded maximum (6.5)
number of stomatal rows on round surface.
Maximum number of stomata per mm of a row (12)
was obtained in Bagthan.

Genotypic and phenotypic correlation coefficients
have been found to be significant for oleoresin vs
needle length, oleoresin yield vs needle thickness,
oleoresin yield vs number of stomata per mm of a
row.

Out of five characters (bark thickness, needle
length, needle thickness, number of stomatal rows
on round surface and number of stomata per mm
of a row), three characters (needle length (cm),
needle thickness (mm) and number of stomata per
mm of a row) have been found to be significant in
the multivariate analysis. Thus oleoresin yield can
be predicted on the basis of three characters i.e.,
needle length, needle thickness and number of
stomata per mm of a row.

The reason for the death of most of the guggul
plants is due to tapping from main stem and
deep incisions. Selection of secondary or tertiary
branches (as the case) will save the plants as these
branches grow faster than the primary stem.

The oozing of the gum-resin varied in different
guggul plants and it was negatively co-related with
soil moisture. There was an increase in density
(mg/ml) of the gum at low soil moisture.

NAIP-LID (Component- 4)

4

Surveys in Kerala, Assam, Meghalaya and Nagaland
were made. Three new lac insect lines were
collected from Assam, Meghalaya and Nagaland.
Six new species of lac insects were described; three
new collections made from Madurai, Manipur and
Thrissur and three from Karnataka, Orissa and
Punjab conserved in the Field Gene Bank of the
NATLIGEC.

Polymorphismwas observed betweenK. laccaandK.
chinensis lines using microsatellite genotyping of
lac insects using fluorescent primers. A SNP based
genotyping screening was done in selected SNP
domain using lac insect lines. SNPs were found
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in the genes viz., N-methyltransferase, guanylate
cyclase, e3 ubiquitin-protein, mitochondrial bcl
complex, transport protein.

NAIP-LVC (Component-2)

Under NAIP on Lac Value Chain project, 16,100
seedlings of F. semialata and 3,715 seedlings of ber
were distributed among 41 farmers of 30 villages
to raise plantation and carry out lac cultivation on
plantation basis under the project during June- July,
2013. To promote high yielding kusmi lac cultivation
on ber 915 kg kusmi broodlac was distributed
among 147 farmers of 26 villages in Ranchi and
Khunti districts during June-July, 2013 to inoculate
1087 lac host trees ber through five associated
NGOs in the project.

To promote primary processing of lac at village
level 550 farmers and 90 students of agricultural
universities were imparted training on primary
processing of lac on model small scale lac processing
unit established in IINRG Research farm under NAIP.

Four training-cum-production centres were
established in Ranchi and Khunti districts for
training and demonstration on making lac based
handicrafts.

20 rural youths from project area were trained
on making lac handicraft at BRIAT, Allahabad to
work as Master Trainer. 360 rural youths from the
project area were further trained at four training-
cum-production centre by these Master Trainers.
Beneficiaries are now earning > Rs. 2250 per month
as their part time activity in making lac handicraft.

M/s Gupta Brothers, Bundu consortium partner is
manufacturing quality lac dye in his modified lac
dye plant developed by the institute and fetching
higher price (Rs. 2,500 /kg) for his product.

NAIP (Component-3)

Ten household of Jamtara and nine from Dumka
districts had produced 143 and 107 kg rangeeni
broodlac, respectively during July 2013 from
B. monosperma tree. In addition, 36 kg of sticklac
was also produced during November 2013. Around
88 man-days were generated by intervention of this
activity in the adopted village.



A total of 242 and 296 kg rangeeni broodlac was
produced from Jamtara and Dumka districts,
respectively from rangeeni rainy season crop
harvested during November 2013. In addition,
184 kg of scraped lac was also produced during
this period. Around 233 man-days generated by
intervention of this activity in the adopted village.

NICRA - ICAR

A comparison between good summer (baisakhi)
producing year and poor summer producing year
revealed, positive correlation of RH with summer
production and an relationship with
monthly mean temperature during January to
April (critical growth stage of lac insect). High rain
during January month showed negative impact on
summer lac crop.

inverse

Analysis of weather data for the period (1984 to
2012) of Ranchi, Jharkhand reveals increase in
mean temperature of 0.23°C, decrease in mean RH
of 6.2% and decrease in rainfall of 64.6 mm.

The proline content was found to have negative
correlation with RH and positive correlation with
mean daily temperature during December to May.

v g

Aprostocetus  purpureus abundance showed
significant positive correlation with temperature
and negative correlation with RH during critical
crop growth period.

Eighteen (18) insect species were recorded for
first time associated with lac fauna, out of which
10 parasitoids; 4 Syrphids and one fruit fly were
collected from Jammu center and two new lac
associated parasitoids viz., Mischotetrastichus sp.
(Eulophidae), Dolichogenidea sp. (Braconidae)
and one predator, Oryzaephilus surinamensis
(Silvanidae) from Ranchi.

NFBSFARA

Study was carried out on use of lac and modified lac
as matrix for development of Jute-lac based natural
biocomposites. The density of composite boards
ranged from 0.82-1.07 gm/c.c. Highest matrix
loading 45.95% was for modified lac-thiourea based
biocomposites. Mechanical strength properties like
flexural modulus, modulus of elasticity, interlaminar
shear strength etc. were measured and found that
the boards were having adequate strength near to
composite made of synthetic matrix/binder.

IINRG Annual Report 2013-14 || 5
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— Introduction

Historical Perspectives

India is the one of the largest producer of natural
resins, gums and gum-resins (NRGs) along with China,
Indonesia, Russia and Brazil. India is the world leader
in production of guar, karaya and psyllium gums as
well as lac. The production level of NRGs in India during
2012-13 was 8.41 lakh tonnes and had been growing
during the last decade; doubled since 2006-07. Guar
holds the largest share of NRGs produced in India. During
last 2 yrs, guar gum had been top agri-export commodity
in the country, with 18-19% share, with export earning of
Rs 213 billion in 2012-13. Guar production 2013-14 was
2715 t tons. NRGs are important source of subsidiary
income to farmers in around 70 disadvantaged districts,
identified by the Planning Commission. Guar cultivation
is an excellent source of income for farmers in drier
tracts of north-eastern states (Rajasthan, Gujarat,
Haryana, Punjab, etc.), as rain-fed crop. With enhanced
interest in safe and natural material for consumption in
various areas, the demand is expected to grow steadily
in future.

IINRG fills in the lacuna of a national R&D Institution to
the NRG Sector, which is important from social, export
and ecological angles. The Institute provides holistic
support in research to the sector (NRGs), under one
roof, from production - processing — value addition-
application development, related areas like quality
control; capacity building, to augment 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 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 Indian Lac Research Institute in 1931. As
a result of reorganization of agricultural research and
education within the country after independence, the
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ICAR took over the administrative control of the ILRI
from April 1966. This Institute is thus, one of the oldest
within the ICAR system, having completed more than 89
years of existence. It has contributed immensely towards
all-round development of lac besides 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 / 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 will be
launched with eight centres; existing network project
on Harvesting, Processing and Value Addition of NRGs
will be strengthened by addition of three new centres
to address more NRGs.

Location and Agro-Climate

The Institute is located 9 km south-east of Ranchi city, on
the Ranchi—Jamshedpur highway (NH 33) at an altitude
of 650 m above mean sea level, 23°23” N latitude and
85923” E longitude. The soil status of the Institute
indicates advance weathering on granitic gneiss. The
soil of the experimental farm is of lateritic type. The
area experiences mild, salubrious climate, with a rather
heavy rainfall pattern of about 1400 mm average, of
which about 1250 mm is during the monsoon

Organizational Structure

The lINRG 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 - 96, 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 Institute is headed by the Director.

Staff

Institute has a sanctioned strength of 1 RMP, 46 scientific,
61 technical, 31 administrative and 82 supporting grade
with total of 221 sanctioned posts, out of which 34



scientific including RMP, 50 technical, 24 administrative
and 54 supporting posts with total of 162 staff are in
position.

Infrastructure

Manned by dedicated scientists from various disciplines
including entomology, plant sciences, organic
chemistry, physics, engineering, bio-technology etc.,
the Institute has about 162 staff in scientific, technical,
administrative and supporting categories. The Institute
has several prestigious labs, viz., High Voltage Laboratory,
Biotechnology, Bio-control Laboratory, Instrumentation
Laboratory, an ISO-certified Quality Evaluation
Laboratory etc. There are several well-organized and
equipped service sections to support research activities
of the Institute. The administrative wing comprises of
Director’s Office, Administrative Section, Audit and
Accounts Section, Purchase and Central Stores. The
following sections provide the technical support: 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 spread over 36 ha. has all
conventional and cultivated lac host plants. The Institute
is responsible for the collection and maintenance of
germplasm of lac insect lines as well as lac host trees.
Presently, the IINRG is maintaining more than seventy
lines of the lac insect, which include collection from
different parts of the country, inbred and crossbred
lines. Similarly, the Institute Research Farm has approx.
1550 host trees of S. oleosa (kusum), 2480 trees of
B. monosperma (palas), 1351 trees of Z. mauritiana
(ber) and 8700 minor host plants. The field gene bank

of the Institute has 12 genera and 55 species covering
tree, medium and bushy type of lac host plants.
Ninety collections of 55 lac host species collected from
different agro climatic regions have been planted in the
field gene bank. The IRF also maintain a nursery of host
plants for meeting demand from institutions as well as
farmers. More than 1800 cultures of 72 lac insect lines
are being conserved live on potted plants of bhalia
(F. macrophylla) under protected conditions in the Field
Gene Bank of National Lac Insect Germplasm Centre
(NATLIGEC).

The IINRG Library has holdings 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 scientists and staff of the Institute,
the library also attracts researchers of neighboring
educational and research institutions, including BIT, RU,
BAU and ICAR-RCER-RC, Ranchi; IIT, Kharagpur; RAU,
Samastipur; PU, Patna; NIT, Jamshedpur etc.

The Quality Evaluation Laboratory of the Institute
accredited under ISO 9001:2000, 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 on the Institute.

Administrative blocks of IINRG
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1. Productivity and Quality Improvement

1.1 Collection, conservation,
characterization and documentation of lac
insect and host plant biodiversity

Lac insect biodiversity

Collection and conservation of lac insects

In a survey carried out in Imphal West, Bishnupur and
Churachandpur districts of Manipur, lac insects were
collected from different lac host plants viz., Malvaviscus
penduliflorus, Ziziphus mauritiana, Ficus spp, Cajanus
cajan and Mallotus philippensis (Fig. 1). Four more lac
insect lines have been collected from Assam, Delhi,
Meghalaya and Nagaland. Collected lac insects are being
maintained on Flemingia macrophylla at Gene Bank of
National Lac Insect Germplasm Center (NATLIGEC).

Fig. 1. Collection of lac insect on M. philippensis at Heigrujam,
Manipur

1800 cultures of 72 lac insect lines are being conserved
on potted plants of . macrophylla in NATLIGEC, IINRG,
Ranchi.

Evaluation of lac insect stocks

Evaluation of three lac insect stocks collected from
Madurai (LIK 0067) (Tamil Nadu), Varanasi (LIK 0064)
and Bhathat (LIK 0019) (Uttar Pradesh) was carried out
during baisakhi (summer season) crop 2012-13. Male
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Research Accomplishments

proportion was more in Madurai stock (99%) compared
to Varanasi (60%) and Bhathat (66%) (Fig. 2). Average
fecundity (315 and 407 nos.), cell weight (10.43 and
13.22 mg) and resin weight (6.6 and 9.35 mg) were
recorded in Varanasi and Bhathat stocks, respectively
(Fig. 3 & 4). Fecundity, cell and resin weight was more
in Bhathat than Varanasi. Madurai stock could not be
evaluated due to 99 per cent male population.

Evaluation of Varanasi and Bhathat (Uttar Pradesh)
continued during katki (rainy season) crop 2013. Per
cent male population was more in Bhathat stock (36%)
compared to Varanasi (24%) (Fig. 5). Average fecundity
(384 and 183 nos.), cell weight (11.72 and 10.07 mg)
and resin weight (9.10 and 7.29 mg) were recorded in
Varanasi and Bhathat stocks, respectively (Fig. 6 & 7).
It was observed that fecundity, cell and resin weight
were more in Varanasi than Bhathat, unlike in summer
(baisakhi) crop 2012-13.
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Fig. 2. Male sex ratio during summer (baisakhi) crop 2012-13
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Fig. 3. Fecundity during summer (baisakhi) crop 2012-13
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Fig. 7. Cell and resin weight during rainy season (katki) crop 2013

Lac insect breeding

Crossing was done between two lac insect species viz.,
K. chinensis (female, LIK0O0O31) and K. lacca (male, LIK
0044) on potted plants of . macrophylla at NATLIGEC
during both baisakhi 2012-13 and katki 2013 crops.
K. lacca males were released over K. chinensis females
for fertilization. Interestingly, mated females of
K. chinensis secreted more resin compared to virgin
females, however, ovaries were not fully developed
and no young ones emerged from mated K. chinensis
(Fig. 8), indicating reproductive isolation. Female cell
weight was recorded for both mated and virgin K.
chinensis females, which revealed that female cell
weight was more in mated K. chinensis (13.32, 28.06
mg) as compared to virgin K. chinensis (4.02, 7.24 mg)
in baisakhi and katki crops, respectively (Fig. 9 & 10).
Female cell weight of fertilized K. chinensis was also
found more in baisakhi (3.3 times) as well as in katki (3.8
times) crops, compared to the virgin ones. However,
no significant difference was observed for female cell
weight between unsuccessful cross (K. chinensis x
K. lacca) and successful crosses (K. chinensis x
K. chinensis) during katki, 2013.

Fig. 8. Ovaries of cross (K. chinensis x K. lacca)
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Fig. 10. Virgin female cells of K. chinensis

Longan soft scale as a new pest on Flemingia
macrophylla

New scale insects Longan - soft scale, Drepanococcus
chiton (Green) and Dicyphococcus castilloae (Green)
(Fig. 11) were recorded in F. macrophylla at NATLIGEC.
It causes drying of shoots and flower stalks besides
preventing lac insect settlement. The wax scale is also
serious pest of ber, guava, pigeon pea, Dalbergia sp,
Ficus sp. and Carambola. These pests may pose problem
in lac ecosystem in future.

Fig. 11. Longan soft scale on F. macrophylla

Lac Host Biodiversity

Collection and conservation

During a survey conducted in Parasnath hills, Giridih
district of Jharkhand, a palas variant, having orange
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coloured flower was identified (Fig. 12). In another
survey, seeds of palas variants for flower colour
(chrome yellow, yellow, mustard yellow and orange
colour) were collected from Bahadurpur (Bokaro) and
Dumri (Giridih) of Jharkhand. Survey for availability of
lac insect/lac host and its location was carried out in
selected districts of Assam, Nagaland and Meghalaya.
Various villages / hamlets / places in Dispur, Marigaon,
Nagaon, Karbianglong, Diphu and Golaghat districts
in Assam; Dimapur, Wokha districts in Nagaland and
Ribhoi, Shillong districts in Meghalaya were visited.

Fig. 12. Orange coloured palas flower in the middle flanked by
scarlet coloured flower

During the visit to Kolkata (West Bengal), lac was
found on Albizia saman (Fig. 13a & b), Peltophorum
ferrugineum (Fig. 13c) and Ficus lacor (Fig. 13d).

Fig. 13a-d. Lac encrustation found on plants in Kolkata city

Seeds of swadi palas, palas variants for flower colour
(chrome yellow, yellow, mustard yellow and orange
colour) and F. stricta were sown and maintained in
the nursery. Ninety (90) collections of 55 species are
being conserved in the lac host Field Gene Bank. Swadi
palas plantation consisting of 75 plants was raised in a
separate plot.



Characterization of lac hosts

Morphological  characterization: Flower

characterization

Calliandra calothyrsus

Flowers born on a subterminal inflorescence with
numerous long, hair like stamens; flowers and sepals
green; staminal filaments purple or red.

Calliandra surinamensis

The flowers are present as globose heads with small
green petals and calyx, 100 stamens more or less united
into a tube, stamens are long, hair like, colourful and
protrude well beyond the petals, stamens are white
towards the base and pink towards the top; stamens
and anthers give the pink powder puff appearance to
flowers.

Flemingia semialata

Papilionaceous flower; raceme inflorescence i.e.,
stalked flowers from single axis (Fig. 14a); keel and
standard petal is dark pink in colour with dark brown
stripes; wing petal is dark pink in colour with no stripes
(Fig. 14b).

Flemingia macrophylla

Papilionaceous flower; raceme inflorescence i.e., stalked
flowers from single axis (Fig. 15a); keel and standard
petal is light pink in colour with pink stripes; wing petal
is light pink in colour with no stripes (Fig. 15b).

Flemingia stricta

Papilionaceous flower; raceme inflorescence i.e., stalked
flowers from single axis (Fig. 16a); keel and standard
petal is light green in colour with red stripes; wing petal
is white in colour with no stripes (Fig. 16b).

Fig. 14b. Flowers of F. semialata, Fig. 15b. F. macrophylla and Fig. 16b. F. stricta
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Grewia hirsuta

White flowers are borne in cymes inflorescence; sepals
are narrowly lance-shaped; petals are narrowly ovate;
fruit is drupe, globose or 2-lobed, sparsely coarsely
hairy; drupelets 2 per lobe.

Butea superba (Climbing/Latar Palas)

Large numbers of climbing palas are available at
Parasnath hills of Giridih district of Jharkhand. Flowers
are born in clusters (Fig. 17a). Flowers are twice the
size of normal palas, B. monosperma flower. The
flower length ranges from 8.0-10.5 cm whereas in
B. monosperma, it ranges from 4.0 -4.5 cm (Fig. 17b).
The width of the keel ranges from 2.0 - 3.0 cm. The
petiole length ranges from 2.5 - 5.5 cm whereas it is 1.0
- 1.5 cm in B. monosperma (Fig. 17c). Calyx is cup like
and light green in colour in B. superba where as it is dark
green (almost black) in colour in B. monosperma. The
variation in size of the flower is also observed within the
B. superba (Fig. 17d).

Fig. 17a. Inflorescence of Butea superba

Fig. 17b. Flower of B. superba (a) as compared to B. monosperma (b)
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Fig. 17c. Petiole and calyx of B. superba (a) as compared to
B. monosperma (b)

Fig. 17d. Variation in flower size of B. superba

Biochemical characterization

Biochemical characterization of four lac host
(C. calothyrsus, C. surinamensis, M. penduliflorus and
F. semialata) was carried out using leaves during winter
season collected at Institute Research Farm. F. semialata
showed higher reducing and non-reducing sugar content
than the other hosts whereas M. penduliflorus had the
lowest non-reducing and total sugar content (Fig. 18a).
C. calothyrsus showed maximum total soluble protein
content followed by F. semialata. M. penduliflorus
showed minimum protein content. Among all the hosts,
M. penduliflorus showed more starch content followed
by F. semialata whereas C. calothyrsus showed least
starch content than the C. surinamensis (Fig. 18b).
M. penduliflorus showed least free phenol content
followed by F. semialataindicating that it is more suitable
forlacproductionthan Calliandra species as they provide
least resistance to biotic stress. Among Calliandra
species, C. surinamensis showed lower polyphenol
contentthan C. calothyrsusindicating the acceptability of
C. surinamensis towards lac insect. C. calothyrsus
showed maximum chlorophyll ‘@’, ‘b’ and total
chlorophyll carotenoid content followed by F. semialata
whereas M. penduliflorus showed least content.



This indicates that C. calothyrsus and F. semialata have
more photosynthetic rate which ultimately leads to
production of more food material for host plant and the
lac insect (Fig. 18c). C. calothyrsus showed maximum
carotenoid content followed by F. semialata whereas
M. penduliflorus showed least content (Fig. 18d).
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Fig. 18a-d. Biochemical characterization of lac host plants

This signifies that among all the hosts C. calothyrsus
and F. semialata are more capable of detoxifying
reactive forms of o, thus protecting the integrity of
cell. Based on above parameters, it may be concluded
that F. semialata is a superior host for lac cultivation as
compared to the other hosts studied.

Molecular characterization of Palas variants for
flower colour

The Random Amplified Polymorphic DNA (RAPD) analysis
was carried out to assess the genetic divergence among
six flower colour variants (wild-type scarlet, yellow,
golden yellow, mustard, chrome yellow and white),
swadi palas (a morphological variant) and latar palas (B.
superba); and development of Sequence Characterized
Amplified Region (SCAR) marker for scarlet (wild-type)
colour variant. Out of 40 random decamer primers, 36
produced reproducible bands with a total of 463 bands.
The resolving power of the primers ranged from 0.45
to 9.75. The UPGMA generated dendrogram grouped
palas variants into two major clusters. Further, OPS-02
primer generated a unique polymorphic band (~700
bp) with scarlet colour variant of palas (Fig. 19). It was
cloned in TA cloning vector and sequenced using vector
specific primers. Based on the sequences, six sets of
SCAR primers were designed. One of the primer pairs,
sc.pal. F2XR2 amplified a ~700 bp region in scarlet and
white palas variants. Sequencing the 700 bp fragments
from both scarlet and white palas showed some variable
sequences and further seven sets of primers were
designed based on those sequences. However, none of
the primers amplified specifically any variant.

Fig. 19. RAPD profile of palas variants with OPS-02 primer (M-
100 bp ladder, 1- yellow, 2- golden yellow, 3- mustard, 4- chrome
yellow, 5- white, 6- scarlet, 7- swadi palas and 8- latar palas)
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1.2 Potentiality trials of Kerria chinensis on
new lac host plants

Evaluation of K. chinensis and K. lacca was carried
out during both rangeeni and kusmi crops during
2013. Biological attributes viz., pre harvest parameter
(density of settlement, initial mortality and sex ratio)
and post harvest parameters (fecundity, cell and resin
weight) were recorded on newly raised host plants
viz., M. penduliflorus, D. assamica, C. calothyrsus and
C. surinamensis during katki 2013 and aghani 2013-14.
Settlement density was the highest on C. calothyrsus
(51.27 cm?) and M. penduliflorus (51.13 cm?) than other
two hosts, whereas the lowest mortality was recorded
in C. calothyrsus (12.48%) and D. assamica (22.36%);
per cent male was more in D. assamica (34) than other
hosts (Fig. 20a). Lac insect died due to unsuitable
host and heavy settlement on M. pendulifiorus and
C. calothyrsus, respectively. Higher fecundity was
observed in D. assamica than C. surinamensis whereas
no difference for cell and resin weight was recorded for
these hosts (Fig. 20b & c). Yield attributes, viz., brood
lac, rejected lac and scraped lac were obtained on both
the host plants viz., D. assamica (450, 450 and 50 g per
plant) and C. surinamensis (44, 644 and 13g per plant).
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Fig. 20a. Pre harvest biological parameters during rainy (katki) crop
2013
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In aghani crop, higher settlement density (73.4 cm?) with
lesser mortality (10.63 %) was observed in C. calothyrsus.
No significant difference was observed for per cent male
population in three new host plants, M. pendulifiorus, D.
assamica and C. calothyrsus. Recommended agronomic
practices, viz.,, weeding, earthing up, FYM, fertilizer,
pesticide application, irrigation, drainage and pruning
were followed at appropriate time.

1.3 Host plant evaluation and improvement
for lac productivity and summer
sustainability

Selection of F. semialata for summer sustainability
of kusmi lac crop

Antioxidant activity in F. semialata: Antioxidant
(Ascorbate peroxidase and Catalase) study was
conducted during May 2013 in selected F. semialata



line for drought tolerance vis-a-vis local, F. semialata in
inoculated as well as un-inoculated condition. Ascorbate
peroxidase activity was found more in selected
F. semialata line for drought tolerance than the local
line in both the conditions, but it recorded less catalase
activity than the local line in inoculated condition. In
contrast un-inoculated drought tolerant line maintained
high catalase activity than the local line (Fig. 21a & 21b).
Since catalase is considered a less efficient system of
H,O, scavenging compared to ascorbate peroxidase,
preliminary result shows that the selected F. semialata
line for drought tolerance is more efficient in stress
tolerance (lac insect as well as abiotic stress) than the
local line.

[N
N B OO 0 O
o O O O o

milimoles of
ascorbate/min/g.fr.wt

Local FS line Local FS line  Drought FS line Drought FS line
(Inoculated)  (Un-inoculated) (Inoculated) (Un-inoculated)

o

Fig. 21a. Ascorbate peroxidase activity in F. semialata lines
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Fig. 21b. Catalase activity in F. semialata lines

Biochemical evaluation of F. semialata: Biochemical
status study was carried out in selected F. semialata line
for drought tolerance vis-a-vis local F. semialata. The
biochemical parameters viz., chlorophyll ‘a’, chlorophyll
‘b’, total chlorophyll, carotenoid, reducing sugar, non-
reducing sugar, total sugar, protein, starch and free
phenol were studied for five months. Both the lines were
evaluated for aghani crop during 2013. Chlorophyll ‘@’,
chlorophyll ‘b’, total chlorophyll and carotenoid content
decreased at lac insect maturity (end of December) in all
the lines (Table 1). Drought tolerant line showed more
chlorophyll ‘a’, chlorophyll ‘b’, total chlorophyll and
carotenoid content than the local line. The mean data
of five months of the inoculated drought tolerant line
indicated the same trend. It also revealed that inoculated
drought tolerant line maintains high level of non-reducing
sugar than the inoculated local line (Table 1).

Tablel. Pooled data of reducing sugar, non-reducing sugar, Chlorophyll ‘a’, Chlorophyll ‘b’ and Carotenoid content from Aug-

Dec 2013

Lines of Flemingia semialata Reducing sugar

Drought FS line (inoculated) 0.87
Local FS line (inoculated) 0.78
Drought FS line (un- inoculated) 0.68
Local line FS (un- inoculated) 0.75

In inoculated condition, total soluble protein increased
most of the time but showed decline at end of December
i.e., towards lac insect maturity in both the lines (Fig.
22a). However, drought tolerant line maintains high
protein level than the local line. The mean data of five

Non-Reducing Sugar Chl. a Chl. b Carotenoid
11.27 2.69 0.81 1.42
9.94 2.07 0.61 1.10
10.15 2.23 0.64 1.15
11.10 1.95 0.62 1.05

months also shows that inoculated drought tolerant line
maintains high level of protein than the local line. The
mean protein content was more in case of inoculated
than the un-inoculated condition.
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Fig. 22a. Protein content in F. semialata from Aug-Dec 2013

The inoculated condition maintains low starch level
than the un-inoculated condition (Fig. 22b). Starch
content showed increasing trend in most of the time
after inoculation but decreases towards lac insect
maturity (end of December) in both the lines. Drought
tolerant line showed more decline in starch content as
compared to local line. The mean data of five months
showed that inoculated condition maintained low level
of starch than the un-inoculated condition. The mean
data also revealed low level of starch in drought tolerant
line than the local line.
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Fig. 22b. Starch content from Aug.-Dec. 2013

Free phenol level showed increasing trend throughout
the life cycle of lac insect in both the lines in both the
conditions (Fig. 22c). The mean data of five months
also show that the inoculated condition maintains high
level of free phenol than the un-inoculated condition.
The high level of sugar maintained by drought tolerant
line in inoculated condition is due to high chlorophyll
content. This resulted in production of high protein in
drought tolerant line as compared to local line. In case
of starch, level decreases in the inoculated condition.
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Fig. 22c. Phenol content in F. semialata from Aug-Dec 2013

Thestarch degradationis morein case of droughttolerant
line as compared to local line. As the development of
lac insect progresses, the phenol content also increases.
In this preliminary study, it may be concluded that
the lac insect feeding may trigger the biosynthesis of
chlorophyll, sugars and protein in order to support the
plant as well as lac insect survival.

Screening of varieties of Z. mauritiana for lac
productivity and important plant characteristics

Aghani crop was raised on twenty three cultivars of
ber @ 100 g/plant for two consecutive years i.e. during
2011-12and2012-13. Dataweretakenon morphological,
physiological, biochemical and lac yield attributes. Six
varieties, i.e.,, Thornless, Katha, Seb x Gola F, Jogia,
Banarsi Karaka and Kaithali had significantly higher lac
yield (LY) than CAZRI Gola with a yield advance of 42 to
69% over check. Eight varieties, i.e., lllaichi, Kali, Katha,
Jogia, Banarsi Karaka, Kaithali, Banarsi Pebandi and
Mundia had significantly higher (17 to 84 %) scraped
lac yield (SY) in comparison to check CAZRI Gola. LY and
SY had significant positive correlation with I1SD, MSL, SP
and SY and significant negative correlation with SR. ISD,
MSL, IM %, RS, NRS, TS and SP had high direct effect on
LY. SR has indirect effect on LY via ISD, IM %, TS and NRS.
Multiple regression coefficients of all 23 ber varieties
were estimated to find out the maximum contribution
of various traits towards LY. Estimates provided eight
best subset regressions in ber varieties with LY as
dependent variable and eight traits as independent
variables. LY up to 62 % has been predicted by SR only.
LY has been predicted up to 73% by considering all traits
under investigation.



Hierarchical Cluster Analysis (using Ward Method)
grouped 23 ber varieties in three distinct clusters.
Cluster | with 7 varieties (CAZRI Gola, Seb x Tikadi BC,,
Chhuhara, Umran, Mundia, Thornless, Katha) having
moderate scraped lac yield, cluster Il with 11 varieties
(with last four varieties of cluster 1) and cluster Il with
9 varieties. Most of the varieties (Seb X Gola F, Jogia,
Kaithali, Banarasi Karaka, Banarasi Pebandi) lying in
cluster Il were having high SY. Rest of the five varieties
were not able to form any cluster in this analysis
(Fig. 23).

Rescaled distance cluster combine

CASE 0 5 10 15 20 25
Label Num + + + + + +

Randan 1 -+

Bagwadi 4 -+

Cazri Gola o Qs S—

Seb x Tikadi BC4 13 -+ |

Chhuara 14 -+ |

Umran L S S —— +

Mundia 23 -+ | |

Thornless 6 -+ | |

Katha [ — |

Kali 8 -+ |

2G -3 18 -+ + +
lllaichi 5 -+ | |
Seb x Gola Fy 12 -+ | |
Jogia 16 -+ | |
Kaithali 21 -+ | |
Banarsi Karka iy S — + |
Banarsi Pebandi 22 -+ |
Reshmi 10 -+ |
Sanaur 5 20 -+ +
Aliganj 2 -+

Seb x Katha F; 3 -+

Maharwali 7 -+

Seb 19 -+

Fig 23. Hierarchical Cluster Analysis (Dendrogram using Ward
Method)

Based on LY and SY and all biochemical and physiological
parameters seven ber varieties i.e., Kaithali, Jogia,
Seb x Gola (F,), Banarasi Karka, Thornless, Kaitha and
Banarasi Pebandi had high potential for lac production
in our situation (Fig 24).
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CAZRI  Banarsi  Kaitha Thornless Banarsi Flsebx Jogia  Kaithali
Gola  Pebandi Karka Gola

Lac yield and associated traits

Fig. 24. Selected high lac yielding ber varieties

Screening of Pigeon pea varieties for rangeeni lac
production

Pigeon pea is cultivated for grain purpose but it is
also reported as a lac host. Twenty eight varieties /
germplasm/ land races of pigeon pea were evaluated
for baisakhi crop during 2012-13. Only two varieties
i.e., Assam local and RCMP 5 had significantly higher
lac yield than Bahar. Based on lac yield and scrapped
lac yield ten varieties i.e., Assam local, Acc. No. 591139,
RCMP 2, RCMP 4, RCMP 5, ICPR 2671, Bahar, KA 9-2, IPA
8-2 and IPA 9-2 had output ratio of 4 to 6.4. To know the
significant change if any in quantitative and qualitative
traits in grain after load of lac insect, 100 seed weight,
grain yield/ plant and soluble protein % in seeds were
measured in both inoculated and control conditions.
13.3% loss in 100 seed wt. was recorded in these pigeon
pea varieties. The loss in grain yield/ plant ranged from
2.2% (ICP 13092) to 55.4% (Acc. No. 591139) with
average loss of 12.4%. The average reduction in soluble
protein % in seeds after lac inoculation was 10.17 %.
Inoculated condition significantly affected 100 seed
wt. and grain yield but it did not affect significantly
the soluble protein % in seeds. Hence, selected pigeon
pea varieties/ germplasm/ land races were used for lac
cultivation as well as for grain yield without significant
changes in protein quality of seeds. The lac attributing
traits/quantitative traits are shown in Fig. 25a to 25d

and Table 2.
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Fig. 25a. Range and mean of lac attributing traits in pigeon pea
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Fig. 25b. Loss in quantitative traits of grain in pigeon pea
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Fig. 25d. Quantitative traits of grain in pigeon pea

Table 2. Analysis of Variance for protein (%) in seeds, 100 seed weight and grain yield in lac inoculated and control conditions
in pigeon pea

source of Variation DE MS Protein % in MS 100 seed wt MS Grain yield

seeds (8) (a/ha)

Varieties (A) 25 15.71%** 10.80** 103.98**

Inoculation (B) 1 1.16 80.48** 37.82%*

Interaction (A X B) 25 1.75%* 0.92** 1.17**

Error 102 0.86 0.06 0.22

Total 155

SE(m)

Varieties (A) 0.38 0.14 0.27

Inoculation (B) 0.11 0.04 0.07

Interaction (A X B) 0.53 0.19 0.38

C.D.

Varieties (A) 1.06 0.27 0.53

Inoculation (B) N/A 0.08 0.15

Interaction (A X B) 1.50 0.39 0.75

Potential of Swadi palas for kusmi lac cultivation Angarha, Ranchi in July 2013. Output ratio ranged

from 5 to 6.5 (Fig. 26). A very good lac encrustation
was observed and 220 kg broodlac was harvested in
December 2013 (Fig. 27).

Potential of Swadi palas was assessed for kusmi
lac (winter crop) production at farmers’ field.
Broodlac(37.5 kg) wasinoculated on 15 trees at Putadag,

18 | IINRG Annual Report 2013-14



# Lac inoculated (kg)

N
(O}
J

N
o
1

Lac inoculated/harvested and output ratio

O_
1 2 3 4 5 6 7

ig. 26. Kusmi lac production on swadi palas
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Fig. 27. Kusmi lac encrustation on swadi palas

2. Crop Production System Management

2.1 Lac Integrated Farming System (LIFS)

In LIFS plot, 17 kg of broodlac was inoculated on
semialata in five rows for raising kusmi aghani crop
in July 2012 which yielded 48 kg lac. While 13 kg of
broodlac was inoculated in Feb 2013 for raising kusmi
jethwi crop yielding 56 kg of broodlac in July 2013. 593
kg guava had been harvested from LIFS in rainy season
crop in 2013.

Development of new LIFS models at Institute
Research Farm (IRF)

Semialata + Papaya: A new model integrating lac with
papaya has been developed at IRF in an area of 50 x 42
mZ. There are 7 paired rows of semialata (78 plants in
each row except one row) at a distance of 5m. There is

one row of papaya plants in between two paired rows
of semialata. Plant to plant distance for papaya is 2.5 m.
There are 119 papaya plants in this integrated model.

Semialata + Vegetables: A second model integrating
semialata with vegetables was developed in an area of
24 m x 16 m consisting of 12 paired rows of semialata
(28 plants in each row) at a distance of 2 m. This
model has been developed to raise kusmi jethwi crop
on semialata along with the integration of vegetables
(ladyfinger, brinjal and tomato) in between the paired
rows of semialata.

Replication of LIFS model : The multitier horti-lac model
replicated in different villages in 2012 was provided
with broodlac in July 2013 for raising kusmi aghani crop
as follows.
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Name of farmer Village
Prakash Sanga Mangoband
Neelam Singh Mangoband
Jagannath Munda Pater
Sadanand Munda Devghai
Iliyazar Runda Devghai

No. of semialata Broodlac used

Area (m?) plants inoculated (kg)
1500 1700 51
600 400 12
1200 700 21
2000 700 2
1800 950 30

Replication of LIFS model at new locations: LIFS model has been replicated at three new locations at farmer’s field in

July, 2013. The details are following:

Name of farmer Village

Manoj Ekka Kharsidag
Madi Munda Mangoband
Bhagat Kumar Devghai

2.2 Development of spraying schedule of
fungicides for management of sooty mold
in winter kusmi lac crop

The lac insect, K. lacca secretes lac from its body.
Species of Capnodium grow profusely making a dense
fungal mat that covers the lac encrustation resulting
in insect’s death and causing complete or partial
failure of the lac crop. The sooty mold starts growing
as soon as its food, honey dew secreted by the lac
insects, is made available in sufficient quantity. To
optimize the use of fungicide, experiments were laid
out to standardize a suitable spraying schedule for
Hexaconazole (Cantaf) and Chlorothalonil (Kavach)
on three lac hosts i.e., kusum, ber and semialata
during winter kusmi lac crop. In earlier experiments
a dose of 0.5 ml Cantaf / | water was found equally
effective at higher doses in managing sooty mold and
therefore, in the present experiment 0.5 ml/ | dose
was used. Similarly, for Kavach, the optimum dose was
standerdised as 1 g / | water in earlier experiment. Due
to poor quality of broodlac settlement of lac insects on
kusum and semialata were erratic and very poor and
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Area (m?) Model
Semialata+ Vegetables (tomato,
450 . .
onion, garlic)
2100 Semialata+Papaya
1600 Semialata+ Vegetables (tomato,

onion, garlic)

therefore abandoned. Two detailed experiments were
conducted only on ber, one with Cantaf and another
with Kavach. Eight treatments and 4 replications were
undertaken in each experiment. Thirty two ber trees
for Cantaf and 32 ber trees for Kavach were taken.
Recommended insecticide (Dhawagold) sprays were
given (at 21 day and 50 day after inoculation). Cantaf
and Kavach were sprayed as per treatments.

Results indicated that two or more sprays of Cantaf
starting from 60 or 90 days after lac insect inoculation
can reduce sooty mold significantly but significant
increase in yield was achieved only with three or more
sprays started from 60 or 90 days after lac inoculation.
Maximum lac yield was achieved by 3 sprays at 90,
105, 120 days after lac inoculation followed by 4 sprays
at 90, 105, 120 and 130 days after lac inoculation
(Table 3). Similarly, Kavach spray also significantly
reduced the sooty mold with two or more sprays
starting from 60 days and onwards, but the increase in
yield was not significantly different from control at 5 %
CD, though maximum yield was achieved by 3 sprays at
90, 105, 120 days after lac inoculation (Table 4).



Table 3. Standardization of spraying schedule of Hexaconazole (Cantaf) to manage sooty mold infestation and prevent losses

of lac yield due to sooty mold in kusmi winter crop on ber

Severity of sooty mold (%)

Treatments

No fungicide spray

2 sprays at 30 and 60 dali

1 spray at 90 dali

2 sprays at 90 and 120 dali

2 sprays at 90 and 105 dali

3 sprays at 60, 90 and 120 dali

3 sprays at 90, 105 and 120 dali

4 sprays at 90. 105, 120 and 130dali
CD 5%
V%

*dali- days after lac insect inoculation

Yield m shoot
(e/ Increase in yield (%)

130 dali* length)
52.9 6.90
41.4 9.01
45.4 8.88
23.3 11.05
28.3 9.12
323 15.70 127
29.7 16.58 140
21.3 16.08 133
19.7 5.44
30.8 31.68

Table 4. Standardization of spraying schedule of Chlorothalonil (Kavach) to manage sooty mold infestation and prevent
losses of lac yield due to sooty mold in kusmi winter crop on ber

Treatments

No fungicide spray

2 sprays at 30 and 60 dali
1 spray at 90 dali

2 sprays at 90 and 120 dali

2 sprays at 90 and 105 dali

3 sprays at 60, 90 and 120 dali

3 sprays at 90, 105 and 120 dali

4 sprays at 90. 105, 120 and 130dali

CD 5%

CV %
*dali- days after lac insect inoculation

2.3 Variation of lac associated fauna in
relation to different host plants

Broodlac was inoculated for raising summer kusmi
(jethwi) crop on ber (7 kg on 16 plants), kusum (15
kg on 6 plants) and semialata (10 kg on 190 plants).
Highest density of settlement in /cm? was recorded in
kusum (130.1) followed by ber (124.4) and semialata
(110.1), whereas maximum mortality (%) was recorded
in semialata (27.88) followed by ber (24.91) and kusum
(18.75). Male percentage was recorded to be highest
in ber (26.86) followed by semialata (24.84) and kusum
(17.82). Lac insect samples (one meter length) were
caged at fortnightly intervals in parasitoid emergence
cages and lac associated pests were collected. Data was
collected for population of associated fauna of jethwi crop

Severity of sooty mold (%)

I () o e Increase in yield (%)

130 dali* length)
51.4 5.85
47.5 6.05
45.0 6.64
27.5 6.84
31.2 10.28
18.8 13.05 123
15.8 18.76 220
17.5 13.45 129
18.1 NS
38.6

from ber, kusum and semialata. Among predators only
Eublemma amabilis was observed more in semialata (21).
Three parasitoids namely, Tachardiaephagus tachardiae,
Aprostocetus purpureus and Parecthrodryinus clavicornis
were observed during the period. Among these
T. tachardiae population was comparatively higher in
kusum (38) whereas lower in semialata (6) and ber (4),
whereas A. purpureus population was more in kusum (31)
than semialata and ber. Only hyper-parasitoid observed
was Bracon greeni and that too from semialata (4). Lac
yield obtained was 6.3, 117 and 3 kg from ber, kusum and
semialata, respectively.

Baisakhi crop inoculated during October 2012 was
harvested in July 2013 vyielding 19.4 kg lac from arhar
(116 plants), 33.66 kg from ber (20 plants), 12.60 kg
from palas (12 plants). Highest density of settlement in /
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cm? was recorded in ber (108) followed by arhar (103.4)
and palas (98.8), whereas, maximum mortality % was
recorded in ber (19.81) and least in arhar (9.86). Highest
male sex ratio was recorded in ber (35.52) and least in
palas (25.17). Data pertaining to associated fauna of lac
insect from different host plants were recorded during
baisakhi 2012-13. During this season, A. purpureus
was more in palas (279) as compared to arhar (126)
and ber (40). Population of T. tachardiae was recorded
higher in ber (35) in comparison to arhar (24) and palas
(19). P. clavicornis was recorded higher in arhar (21) as
compared to ber (8) and palas (6). Among predators,
only E. amabillis was recorded higher in palas (43) as
compared to ber (5) and arhar (3).

Broodlac (35 kg) was inoculated during July 2013 as
katki crop on arhar (175 plants), ber (32 plants), palas
(28 plants). Highest density of settlement in /cm? was
recorded in arhar (68) followed by ber (56.1) and palas
(52.2), whereas, maximum mortality % was recorded
in arhar (36.61) in comparison to ber (25.84) and palas
(23.94). Highest male % was recorded in arhar (30.47)
followed by ber (21.26) and palas (19.1). Data were
also collected on population of associated fauna of
katki crop from arhar, ber and palas. Among predators,
E. amabillis was observed in arhar (1), ber (13) and
palas (21) whereas P. pulverea was observed in ber (1)
and palas (8) but both the predators were found more
in palas. A. purpureus population was more in ber (239)
than palas (141) and arhar (14). T. tachardiae population
was comparatively higher in ber (23) than palas (10)
and arhar (2). Hyper-parasitoids namely B. greeni,
Elasmus claripennis, Apanteles sp. were observed during
the crop season. B. greeni was the major parasitoid and
its population was more in ber (6) than palas (3) whereas
other parasitoids were in very less numbers. Katki crop
was harvested from ber (8 plants), palas (16) and arhar
(140 plants) and about 18.9, 6.5 and 18.2 kg of lac,
respectively was obtained as yield. 27 kg broodlac was
inoculated in July 2013 for raising aghani crop on ber
(30 plants), kusum (6 plants) and semialata (147 plants)
and the crop is progressing satisfactorily.

Component analysis of honey dew

Total sugar component, total protein, HPLC analysis of
the lac insect honeydew from different host plants was
carried out.

Sugar content: Sugar content analysis of honey dew
indicated variation amongst the host plants. The total
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sugar content ranged from 6.0% (semialata) to 29.4%
(kusum) in jethwi, 3.5% (ber) to 41.1% (arhar) in katki
and 10.10% (semialata) to 23.3% (kusum) in aghani crop.

Protein content: Protein content of honeydew from
different hosts ranged from 43 (kusum) to 232 ug/g
(semialata) of fresh weight of samples in jethwi, 55
(ber) to 275 ug/g (palas) of fresh weight of samples in
katki and 62 (kusum) to 348 ug/g (ber) of fresh weight
of samples in aghani. It has been observed that the
parasitoid A. purpureus was attracted to the polythene
bags tied around the pine trees for rosin tapping.
A. purpureus was collected for 10-15 minutes daily
(twice in a day at an interval of 2-3 hrs) for a week.
An average of 14-18 parasitoids was collected every
day. It was interesting to note that out of the collected
parasitoids, 80-90% were males only.

2.4 Influence of macro/ micronutrients
on kusmi lac production in comparison to
standard package on F. semialata

Plant biomass production and lac yield during
winter crop of 2013

Least plant height (155 cm) and shoot diameter
(0.98 cm) was recorded due to potassium application
@ 60 g/ plant. The values recorded in un-inoculated
control were 175 cm and 1.32 cm. Therefore, biomass
production was minimum at potassium application at
higher rate (1.04 kg/ plant) due to exhaustion of plant
by lacinsect in previous season. Maximum biomass was
produced from un-inoculated plants (1.74 kg/ plant)
followed by lime treatment (1.69 kg/ plant). None
of the micronutrients showed any effect on biomass
production as compared to control under lac cultivation.
Difference in broodlac production per plant was not
significant due to different treatments.

Plant growth of semialata during winter crop
season 2013-14

Influence of micronutrients on growth of semialata
under different levels of liming

Four micronutrients i.e., zinc, copper, boron and
molybdenum along with control were applied in
semialata field (as recommended) under different
levels of liming (0, 1.4, 2.8 and 4.4 t/ ha.) to visualize
the effect on plant growth. Chlorophyll Content Index
(CCl) values recorded in December were found to
be affected significantly due to liming. It increased



steadily upto 2.8 t/ha, after which values went down
significantly. However, per cent shoots with more
than 9 mm diameter went on increasing up to highest
level. Micronutrient application under different liming
condition did not prove to be effective on any of the
growth factors like CCl values, dry matter per cent, plant
height etc. (Fig. 28).

M CClin Dec M Shoots with >9 mm diameter (%)

80
70 - 655 632

Iy

5
4

(\0\ AS [
§

67.7 68.9 697

o O O

3
2
1

o O o o

\/'\/’\/’

Fig. 28. Effect of liming and micronutrients on plant growth of
semialata

Influence of macro/micronutrients and soilamendment
on growth of semialata

CCl value was observed to be lowest in inoculated
control during the months of October, December and
January. Values ranged between 11 and 19 depending
upon the time of observation (Table 5). No single
treatment emerged to be consistent in giving higher
or lower values. However, treatments like application
of molybdenum, lime, potassium, nitrogen and NPK
combination proved to be effective during later phase
of growth i.e., in December. It also visualized that lower
dose of potassium (30 g) application is suitable for
early stage and higher (60 g) dose in later stage of plant
growth. Lower dose of potassium and NPK combination
could reduce dry matter per cent of shoots significantly.
All the treatments including micronutrients proved to
be effective in producing thicker shoots (per cent shoots
having basal diameter more than 9 mm).

Table 5. Plant growth characters affected by different macro/micronutrients

Factors CClI October CCl December
Control (inoculated) 19.9 11.7
Zinc 233 14.4
Copper 24.2 12.5
Boron 221 12.8
Molybdenum 22.1 16.7
Liming 22.9 20.0
Potassium (30 g) 24.4 16.4
Potassium (60 g) 21.9 17.6
Nitrogen (50 g) 24.6 18.4
Nitrogen (20 g) 24.3 16.6
N.,P..Ke, 26.0 19.0
Control (uninoculated) 22.0 15.0
CD 2.91* 4.14%*

(0.05)

% shoots with >

CCllanuary  Drymatter% .
12.6 26.8 48.6
15.1 25.5 69.4
13.3 24.1 g
136 7.8 75.6
13.3 265 69.0
15.3 27.1 67.0
15.7 25.1 64.4
18.3 27.3 67.8
170 26.6 69.8
15.4 28.9 67.5
13.6 23.3 73.8
18.1 27.2 714
- 5 g* 12.7*
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Influence of spraying of micronutrients on growth
of semialata

Observation recorded at different time intervals
indicated that spraying of boron could increase CCl
values significantly during major growth phase i.e. in
October. Twenty per cent increase in CCl value was
observed due to boron spray as compared to control.

Effect of deficiency of micronutrients on semialata in
soil less culture

Semialata seedlings were grown on coco peat filled
earthen pots. Four Hoagland solutions each deficient
in one micronutrients were applied to the plants as per
recommended dose. Deficiency symptoms (Fig. 29a-d)
appeared clearly on the upper leaves at 8-10 leaf stage
of the plants.
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Fig. 29c. Molybdenum Fig. 29d. Boron deficiency

deficiency

Summer rangeeni lac yield as affected by liming
and potassium application

Rangeeni lac vyield ratio as affected by liming
(recommended dose) and potassium application (0, 500
and 1000 g K,0/ tree) revealed that only liming could
increase lac yield to the tune of 45 per cent over no
liming. Lac yield ratio in respective treatments were 1.24
and 1.81 (Table 6). Sole effect of potassium application
was not significant. However, interaction effect of liming
and potassium levels revealed significant differences
(Table 6, 7a & b). Under no liming condition, highest
level of potassium could increase lac yield ratio up to
100 per cent. However, reverse trend was observed
under liming condition.

Table 6. Summer season rangeeni lac yield affected by liming and potassium application

Sticklac wt/ 10 cm Sticklac wt/ 100 g broodlac

Yield ratio Broodlac wt/ 10 cm
L, 1.24 2.83
L, 1.81 3.43
€Dy 0.38* 0.79
K, 1.76 2.67
K, 1.32 3.43
K, 1.49 3.28
CD 0.47 0.97

(0.05)

Table 7a. Interaction of liming and potassium on yield ratio

(Input: Output)

KZ

L, 1.8

L, 1.2
cD
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0.44 18.25
0.65 19.67
0.18* 5.02
0.41 16.44
0.77 21.77
0.46 18.69
0.22* 6.14

Table 7b. Interaction of liming and potassium on sticklac

wt/ 100 g broodlac

K, K, K,
L, 12.4 20.0 22.3
L, 20.5 23.5 15.0
CD 8.7*



3. Processing,
Management

Storage and Quality

3.1 Development of dehumidified air
drying methods for drying of value added
lac products

Drying study of aleuritic acid in hot air tray dryer
at different temperatures

Drying of aleuritic acid was carried out in hot air tray
drier at 35, 40, 45 and 50°C and at five different layer
thicknesses (0.5, 1.0, 1.5,2.0and 2.5 cm) for determining
drying characteristics. Aleuritic acid samples were
prepared in the pilot plant of the Division. Drying trials of
aleuritic acid sample prepared from 25 kg seedlac at M/s
Tajna Shellac, Khunti, was carried out from centrifuged
sample in hot air try drier at 35°C at five different layer
thickness from 0.5 cm to 2.5 cm. Drying took 6 to 25
hrs for these layer thicknesses. Drying trials were also
carried out in hot air tray drier at 40°C at different layer
thickness which took 6 to 21 hrs (Fig. 30).

Fig. 30. Hot air tray dryer

Aleuritic acid was prepared from 10 kg old kusmi lac
(> five years) for drying trials at different temperatures.
Weight of filtered aleuritic acid was 5.5 kg whereas
weight of sample after centrifugation was 4.0 kg. Drying
study of this aleuritic acid was done in a hot tray drier
at 45°C at five different layer thickness (0.5 to 2.5 cm.)
from centrifuged aleuritic acid. Drying took 6 to 20 hrs.
In another drying trial of aleuritic acid, prepared in
institute pilot plant, from 8 kg seedlac was carried out in
hot tray drier at 50°C at five different layer thickness (0.5
to 2.5 cm) for determining drying characteristic. Drying
for these layer thicknesses took 5 to 16 hrs.

Drying study of aleuritic acid and bleached lac in
combined drying system

System for combined drying system of refrigerant
and desiccant was arranged by combining chiller
and desiccant drier. Trial of combined drying system
performance was checked at water temperature of
25°C and 5°C. At water temperature of 25°C, RH and
temperature for desiccant system drying was 6% and
24°C, whereas, these values were 5.4 % and 28.3°C for
combined system. Lowering of water temperature to 5°C
resulted in increase in RH to 10.5% with temperature
15°C of desiccant drying system but decrease in RH of
combined drying system to 2.2 % with temperature
18°C. So in combined system RH was lower compared to
desiccant system (Fig. 31a & b).

T 1'_.-I'1F—#Il.—__

Fig. 31a.Combined drying system

Fig. 31b. Drying chamber of combined system
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Aleuriticacid cake was prepared from 5 kg seedlacin Pilot-
plant of PD Unit and cake (2.2 kg) after centrifugation
was used for drying study in combined system. Two trial
of aleuritic acid drying in combined drying system was
taken at chilled water temperature of 5°C drying took
11 and 12 hrs, respectively. Fresh bleached lac from
500 g seedlac was also prepared and drying study in
two trays in combined drying system was carried out at
chilled water temperature of 5°C and drying took 11 hrs
for wt. to become constant. Temperature and RH in the
chamber were 15-17 °C and 2.1- 2.7%, respectively.

3.2 Intrinsic chemical variability, amino
acid profiling and anti-bacterial activity
of Indian Babool gum from different agro-
climatic zones

Important physico-chemical parameters of babool gum
exudates collected from 10 Indian states covering five

agro-climatic zones were determined and summarized
in the Table 8.

Table 8. Physico-chemical parameters of babool (Acacia nilotica) gum samples

ereer Gujarat
2 Gangetic Trans Gangetic . . plains Western
9 " . . . Eastern plateau and hills region and dry
L] o plain plain region . .
£ S . hills region
E N region
o

BY SR HR KL RK AR BR RI BT JR GA MJ AD BA Bl JR
'l\gf/’('jt(‘f,/“; 244 221 297 484 301 633 627 452 340 317 575 627 460 426 3.45 331

(]
AE 532 6.06 1793 595 755 499 565 2936 9.01 8.14 878 6.97 1433 16.80 5.28 5.34

Yield % 788 80.3 769 76.2 705 783 843 650 786 809 810 66.1 66.8 653 73.2 699

C% 4425 41.49 48.47 44.55 34.22 43.10 62.60

H% 402 500 170 411 3.76 549 7.73
N % 009 025 011 009 016 020 022
&l ?;or)‘te”t 122 117 106 158 1.18 191 1.49
Specific
X + + + + + +
rotation

[a] 53.51 56.55 53.13 80.27 84.17 44.57 84.17

42.22 44.10 32.50 38.00 44.27 43.97 40.94 32.80 30.06

572 6.08 526 3.61 525 430 461 494 524
0.12 0.16 106 1.26 0.21 156 0.55 1.40 0.40
1.19 0.69 1.15 0.68 1.22 1.39 142 1.38 1.07
+ + + + + 4+ + + +

68.38 56.40 80.98 79.32 78.28 86.29 80.21 73.77 70.24

BY, Bareilly; SR, Sitapur; HR, Hisar; KL, Karnal; RK, Rohtak; AR, Amritsar; BR, Bilaspur; Rl, Ranchi; BT, Balaghat; JR, Jabalpur; GA, Gondia; MJ,

Mayurbhanj; AD, Anand; BA, Baroda; BI, Bundi; JR, Jaipur.

3.3 Design and development of integrated
small scale lac processing unit for
conversion of sticklac — seedlac

Four sets comprising of twelve number of different type

of modified churning blades (Fig. 32) were fabricated
to know the effect of churning mechanism for easy

26 || IINRG Annual Report 2013-14

removal of lac dye from sticklac and efficient washing
operation. Each set of modified blades was fixed to the
main shaft for creating turbulence during churning/
washing operation inside the washing barrel. Different
type of fabricated churning blades improved churning
operation inside the washing barrel and increases the
turbulence.



ddis

Rod 45° to the Rod
paraIIeI to shaft perpendicular
the shaft to the shaft

Fig. 32. Modified churning blades

Flat parallel to
the shaft

Samples of seedlac after batch washing operation
using modified churning blade was collected separately
(Fig. 33). For each batch colour parameters (L, a and b)
were determined using Hunter Lab Colorimeter to know
the effect of modified churning mechanism / blade on
quality of seedlac. The data obtained indicates that
compared to traditional method, lighter colour seedlac
is obtained after using modified churning method.
. ‘ﬂgr*-

Fig. 33. Washed seedlac obtalned after batch Washlng using
modified churning blade

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

Gum ghatti sample Grade | (15 kg), Grade Il (5 kg)
and Grade Il (5 kg) were procured from M/s Bahubali
Udyog, Bilaspur (CG). The samples were vacuum dried
in small batches and stored in air-tight containers and
tested as per IS 7437: 1974 for the ash%, acid insoluble
ash%, cold water solubles, pH, acidity (as HCI) % by mass
and BFOM % by mass. pH of the samples (1 % solution)
were found to range from 4.9 to 5.2. Viscosity of 5 %
gum ghatti solutions was determined by BrookField
viscometer (LV-3, 20 rpm) and was >5000 cP for
Grade |, >1700 for Grade Il and >800 cP for Grade Ill.
The values obtained were within the range prescribed
in BIS specification for gum ghatti. Color values of dried
gum samples, were determined by Hunter Colorimeter,
LabScan-SE. ‘L values’ measured (58 for grade |, 40 for
grade Il and 34 for grade lll) confirmed increasing dark

color from Grade | to Ill. Presence of tannin in gum
ghatti was confirmed by Follin Ciacalteau method.

4 Value Addition, Application
Development and Product Diversification

4.1 Use of natural gum / lac for conserving
natural characteristics and shelf life of
select fruit and seed spices through
encapsulation

Farm fresh ginger was subjected to 4 coating treatments
(2 kg each), using pan coating method in order to re-
validate previous years’ data and finalize coating
protocol for ginger. Physico-chemical analysis (alcohol
soluble extract, water soluble extract, moisture %
and essential oil %) of ginger coated with different
formulations (SHO1, SH02, SHO3 and BHO1) were made
from 0 to 45 days of storage. Control was stored at
similar condition. It was observed that all formulations
were effective in controlling the moisture loss. However
BHO1 was most effective formulation, as compared to
other formulations. The physico-chemical parameters
of stored ginger as compared to control are summarised
in Table 9.

Table 9. Physico chemical parameters of coated ginger vis-
a-vis control

Volatile
Alcohol Water Per cent .
. oil / per
Treatments soluble soluble moisture
100g of
extract extract content
sample
0 Day
Control 28.9 36.2 86 0.3
After storage for 10 days
SHO1 27.5 20.4 75.5 0.2
SHO2 27.5 20.7 78.0 0.2
SHO3 26.1 24.8 73.0 0.2
BHO1 28.0 26.0 80.5 0.2
Control 24.1 18.4 72.0 0.1
After storage for 30 days
SHO1 4.0 12.8 73.0 0.1
SHO2 5.7 15.0 77.5 0.2
SHO3 4.9 14.0 72.5 0.2
BHO1 8.0 15.2 75.4 0.2
Control 5.2 14.8 70.0 0.1
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After storage for 45 days

SHO1 3.9 11.5 70.0 0.1
SHO2 5.6 14.8 75.0 0.1
SHO3 4.6 13.2 70.0 0.1
BHO1 6.8 13.6 75.0 0.2
Control 4.0 10.8 62.5 0.1

Based on results obtained in previous year (during
preliminary trials) coriander and cumin seeds were
obtained from National Research Center for Seed
Spices (ICAR), Ajmer and subjected to treatment
with formulations SHO1B, SH02B and SHO3B (1.5 kg
per treatment for cumin, 1.25 kg per treatment with
coriander), with pan-coating, before being sent back
to NRCSS for storage studies. Their report indicated
that at the conclusion of the study after 6 months, pest
infestation was 21.6 (mean no of insects / 100g seed)
in control and 18.6 to 19.0 in coated samples. Per cent
seed damage was 9% in control, compared to 7.0 to 8.6
in treated samples. Per cent seed viability was 81.6 in
control and 81.3 to 84.6 in treated samples. Essential
oil content was 81.67% in control and 81.3 to 84.6%
in treated samples. Color preference as per Hedonic
scale was 6 (control) and 6.3 to 7.6 in treated samples.
Formulation SHO2B exhibited best performance in
cumin. In coriander, the pest infestation was observed
to the extent of 30.6%, whereas, treated samples
exhibited 26.33 to 29.67%. Per cent seed damage was
20.3to 27.6in treated, as compared to 28.33 in control.
Per cent viability was 70.3 in control and 71.0 to 75.3 in
treated samples. Per cent essential oil content was 0.30
in control as compared to 0.33 to 0.37 after treatment.
Color preference as per Hedonic scale was 5.3 (control)
and 5.6 to 7.0 in treated samples. Formulation SHO2B
exhibited best performance in coriander also.

4.2 Development of natural resin/gum
based sticker bindi

Sticker bindi adhesive prepared using hydrolyzed lac
was studied by Differential Scanning Calorimetry (DSC).
As shown in Fig. 34, the glass-transition temperature
was observed to be in the range of 49.5 to 57.9°C. The
adhesive was analyzed using inductively coupled plasma
optical emission spectroscopy (ICP-OES), which showed
the presence of arsenic (As), below detection limit(BDL);
lead (Pb), 0.0277mg/g; iron (Fe), 0.02538mg/g and
nickel (Ni), 0.00116mg/g.
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Two/three coatings of 30% solution of hydrolyzed based
adhesive in isopropyl alcohol were applied by hand on
base adhesive coated non-woven bindi sheets. After
each coating the sheets were dried in oven at 80 °Cor in
air at room temperature. Sticker bindi of size 7mm and
3mm dia. was prepared by punching process.

HiE R R

Fig. 34. Sticker bindi of 3mm diameter

As per feedback from Aravind Laboratories, Chennai,
viscosity of 30% solution of sticker bindi adhesive in
isopropyl alcohol was improved for screen printing
using a rheology modifier. Different percentage of
rheology modifier viz., 2.5, 5.0 and 7.5%, respectively
were blended with 30% solution of hydrolyzed lac
based adhesive in isopropyl alcohol. The viscosity was
determined at room temperature using Brookfield
viscometer with LV3 spindle at 20rpm. As shown in
Fig. 35, at 7.5% of rheology modifier, the viscosity
increased to 2621cP which may be suitable for screen
printing process. The bulk density of modified adhesive
formulation was found to be 0.86g/cc and pH value
was around 5. ICP-OES analysis of modified adhesive
formulation showed the presence of arsenic (As), below
detection limit (BDL); lead (Pb), 0.000323mg/g; iron
(Fe), 0.00905mg/g and nickel (Ni), 0.000323mg/g.

3000
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Viscosity (cP)
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Conc. of rheology modifier (%)

Fig. 35. Viscosity of 30% solution of sticker bindi adhesive in
isopropyl alcohol with rheology modifier



Experiments were also carried out to prepare sticker
bindi using commercial non-woven bindi sheet. The
commercial bindi sheet was first coated with base
adhesive to fill the pores and then oven dried at 80 °C for
1hr. Single coat of modified adhesive composition was
applied on silicone release paper. The base coated bindi
sheet was pasted upon it and dried in oven at 80°C for
1 hrorinairatroomtemperature for 24 hrs. Oven drying
at 80°C was observed to decrease the adhesiveness
(mean stress at maximum load 0.181MPa) compared
to air-dried sample (mean stress at maximum load
0.241MPa). Thus, air drying appeared to be suitable for
making sticker bindi.

4.3 Utilization of lac wax and lac dye for
use as PGR and anti-fungal agent

Plant growth regulatory activity of lac wax

Lac wax on saponification yield policosanol. Different
concentrations (100, 10, 1, 0.1, 0.01 and 0.001 ppm) of
policosanol were prepared in aqueous medium using
emulsification technique. The above concentrations of
policosanol were tested on wheat seedlings for plant
growth regulatory (PGR) activity (Table 10).

The effect of tested concentrations of policosanol on
wheat seedlings revealed that plant growth promotion
activity of lac policosanol is maximum at 0. 1 ppm
concentration. Further the effect of policosanol in
combination with saponin hydrolysate showed
maximum growth in lac wax policosanol + saponin
hydrolysate mixture than the individual component
(Table 11).

Table 10. Effect of lac wax policosanol on germination, root and shoot length of wheat seedlings.

T Germination Root length
% (cm)

Control 83.33 11.61+1.83
100 ppm 85 11.76+1.19
10 ppm 82.5 11.91+0.97
1 ppm 90 12.19+1.27
0.1 ppm 87.5 13.07£0.97™
0.01 ppm 90 12.2241.25
0.001 ppm 85 11.85+0.99

Shoot length Root growth Shoot growth
(cm) % %
9.47+2.16 NA NA
9.64+1.15 1.29 1.80
10.39+0.84 2.58 9.71
11.61+1.67" 5.00 22.60
11.2+1.44 12.58 18.27
10.55+1.43 5.25 11.40
10.1+0.87 2.07 6.65

Table 11. Effect of policosanol and their combination with saponin acidic hydrolysates on germination, dry weight, root length

and shoot length of wheat seedlings.

Germination Root Length

Treatments
% (cm)

10 ppm 85 10.18+1.40
Jadu (commercial)

1 ppm 80 10.48+1.52
Saponin

10 ppm 88 11.51+2.57
hydrolysate

- % Root % Shoot %
Shoot . i growth growth  Increase
weight .
Length (cm) (me) (over (over in dry
m
g control)  control) weight
12.15+1.46 32.812.04 0.49 17.28 5.81
12.21+£1.62 32.3+1.25 3.46 18.82 4.19
16.31+£2.61 - 10.67 8.66 -
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s (24"

10 ppm 86 10.9+1.20
Lac policosanol
1 ppm 85 11.14+1.51
Lac policosanol + o
. 1 ppm 85 11.51+1.62
saponin
Control 80 10.13+1.1

Antifungal activity of lac dye

Thin layer chromatography studies were carried out
on lac dye to standardize the solvent system of TLC.
Arndt-Einstert reaction was carried out to produce
diazomethane for preparing methylated lac dye. Four
components of methylated lac dye were separated over
silica gel on TLC plate. Samples of purified lac dye and
its methylated derivatives were prepared in quantity
for evaluation of lac dye for antifungal activity against
Rhizoctonia solani and R. bataticola.

4.4 Development of crack cream
formulation based on palas and moringa
gum

Purification of palas gum using different organic solvent
systems was done. Tannin was extracted by dissolving
the gum (25 g) in distilled water and filtrate was treated
with brine and precipitated tannin was filtered and
dried. On treatment with alcohol, it formed a solution
which was treated with ether. The flesh coloured
precipitate was filtered and washed with ether. Thus
water-soluble and ether soluble impurities were
removed. The tannin present in palas gum was 42% on
w/w basis. Tannin present in palas gum were measured
using Folin-Ciocalteu method and was calculated to be
412.5 mg/g. Water based cream formulation containing
2% palas gum tannin and 4-5% emulsifying wax and
0.01% odoriferous principles was prepared (100 g).
Since the cream formulation was water based it was
kept at ambient temperature to study the antibacterial
properties of the prepared formulation. Coarsely
powdered moringa gum was purified with water and
extracted with methyl alcohol. The gum was filtered
through muslin cloth and dried at ambient temperature.
Solubility, viscosity, pH, moisture ash value and acid
insoluble matter of moringa gum samples were
determined in triplicate. The average viscosity of the
0.5% aqueous solution of moringa gum was 67.1 cP
at 20°C using spindle no. 1 at 100 rpm. Average pH of
the 1% aqueous solution of moringa gum was 7.30 at
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12.09+1.45  32.9+2.77 7.60 16.70 6.13
12.64+1.38" 35.6+2.46™ 9.97 20.46 14.84
13.01+1.64" 34.243.26 13.62 25.58 1.94
10.36+1.27 3143.02 NA NA NA

22°C. Tannin was isolated from the moringa gum using
solvent extraction method and estimated quantitatively
through Folin-Ciocalteau method (Table 12).

Table 12. Physicochemical properties of moringa gum

Property Values/observations

Solubility Partially soluble in water,
practically insoluble in EtOH,

CH,COCH, and CHCl,

pH(1% w/v, 22 °C) 7.30
Moisture 5.2%
Ash Value 3.1%
Acid insoluble matter 2.8%
Viscosity (20 °C, 0.5% 67.1 cP

aqg.soln., 100 rpm,
spindle no.1)

Coarsely powdered Butea gum was purified with water
and extracted with methyl alcohol. The gum was filtered
through muslin cloth and dried at ambient temperature
(Table 13).

Table 13. Physicochemical properties of palas gum

Property Values/observations

Solubility Soluble in hot water, practically
insoluble in EtOH, CH,COCH,
and CHCI,

pH(1% w/v, 22 °C) 6.8

Moisture 12%

Ash Value 6.5

Acid insoluble matter 1.6%

Swelling index in distilled 17.0
water

Three aqueous cream formulations have been prepared
using tannin isolated from moringa gum and emulsifying
wax. Three formulations have been prepared using
tannin isolated from palas gum, odouriferous principle
and emulsifying wax.



4.5 Modification of gummy mass for its
application

Gummy mass (GM) was prepared from effluent (density
- 1.1974g/ml) during aleuritic acid manufacturing to
standardise the preparation process of GM. Yield of the
GM was 18 to 20% on the weight of the effluent. Physico-
chemical properties such as acid value, saponification
value and ash content were found to be 186, 212
and 0.45% respectively. GM was also characterised
with FTIR and DSC. FTIR study revealed that intensity
and sharpness of carbonyl group and -CH, and -CH,-
frequency increased in GM as compared to lac (Fig. 36).
DSC analysis of GM showed no peaks but fluidity, while
shellac shows peak at 63°C (Fig. 37).

— Shellac
100 —— Gummy Mass
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Fig. 36. FTIR spectra of lac and GM
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Fig. 37. DSC thermograms of lac and GM

FTIR and DSC analysis of GM mass modified with MF
resin was done. FTIR spectra showed the peak frequency
of carbonyl group of GM shifts to lower wavelength
(Blue Shift) and intensity of the peak decreased on
reaction with MF which further decreased on increasing
the concentration of the MF resin. The N-H stretching

vibration frequency prominently appeared at 3335 cm
on increasing the concentration of MF resin (Fig. 38a).
On baking the films, intensity of —CH, and —CH - moiety
increased and more broad peaks for -NH asymmetric
stretching vibrations were recorded (Fig. 38b). Analysis
indicated the esterification reaction between carboxyl
group of GM and hydroxyl group of the MF resin.
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Fig. 38a. FTIR spectra of air-dried films of GM modified with MF
resin baked films
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Fig. 38b. FTIR spectra of baked films of GM modified with MF resin

DSC analysis indicated decrease in softening of GM on
modification with MF resin and softening in the films
was observed between 40 to 100°C and a broad peak
was observed around 165°C (Fig. 39a). Baked films of
the modified products showed prominent softening
at 74°C (Fig. 39b), which reduced on increasing the
concentration of MF resin and very little softening was
recorded in GM: MF (3:7) ratio indicating the thermal
stability at higher concentration of MF resin. GM mass
was reacted with cardanol in different ratios at elevated
temperatures for different time periods and their acid
and saponification values were determined. It was found
that the values of GM decreased with the increase in
ratio of cardanol and reaction time.
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Fig. 39a. DSC thermograms of air-dried films of GM modified with
MF resin
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Fig. 39b. DSC thermograms of baked films of GM modified with MF
resin

Films of the formulations did not dry at ambient
temperature. Baked films were found to be flexible
and passed the impact resistance test. Gloss of the GM
improved after treatment with cardanol. GM mass was
also modified with epoxy and acryclic co-polymer resins
to see the possibility of the blends being used in both air
drying and baking compositions. As expected, air dried
films were inferior to baked films. Baking at 180°C for
20 min. was most appropriate, using 3:7 ratios of
synthetic resin: gummy mass (w/w).

4.6 Synthesis and evaluation of guar gum
derivatives

Carboxymethyl derivative (anionic) of guar gum was
synthesized by reacting the gum with sodium hydroxide
and monochloroacetic acid, using semi-dry and non-
aqueous method, using varying molar ratio of the
reagent (viz. CMGG 0.4, CMGG 0.6 and CMGGO.8).
The viscosity of the synthesized derivatives was
measured by Brookfield viscometer using LV4 Spindle at
20 rpm speed. It was observed that the viscosity of
the synthesized derivative increased with the higher
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molar ratio of the reagent. It was also observed that
viscosity of the derivative increased with the lower
alkali treatment during the reaction. The viscosity of 1%
solution of carboxmethyl derivative of guar gum ranged
from 2010 cP to 3359 cP (Fig. 40) and pH ranged from
9.69 to 7.06. The guar derivative synthesized with higher
alkali treatment showed higher pH than the other. The
derivative was characterized by FT-IR, which showed a
new band at 1585 cm™ confirming carboxymethylation
of the hydroxyl group of guar gum molecule.
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Fig. 40. Viscosity of guar gum and it's derivatives

Experiments were also carried out to determine
the degree of substitution (Ds) of the synthesized
carboxymethyl derivative of guar gum. Titrimetric
method was followed to estimate the substitution
present in the derivative. The analysis showed that the
Ds of above derivative ranged from 0.012 to 0.025. The
viscosity of the derivative increased with the increase in
degree of substitution in the guar derivative. Differential
scanning calorimetry (DSC) analysis of guar derivative
was performed in order to understand the thermal
behavior of guar gum and its derivative. The glass
transition temperature (Tg) of carboxymethyl guar gum
(84.5°C) was lower than native guar gum (97.5°C), which
is attributed to the carboxymethylation process (Fig. 41).

Fig. 41. DSC study of guar gum and it’s derivatives



Transfer of Technology

5. Capacity Building of Farmers and The programme is for one week which includes lac

Entrepreneurship Deve|opment cultivation, processing at farm level and its uses. A
total of 1046 farmers from different districts of eight

5.1 Training, demonstration, extension states viz., Jharkhand, West Bengal, Maharashtra, Bihar,

education and information services Madhya Pradesh, Odisha, Chhattisgarh and New Delhi

on lac culture processing and product participated in the programme. The details are given in
’

Table 14.
development

Farmers Training programme on Scientific lac
cultivation, processing and utilization

Table 14. Farmers training programme on scientific lac cultivation, processing and utilization

Month Sponsoring Organization D;sttartl:t- Period par'\::c‘ipc;fnts

January JASCOLAMPF, Ranchi Ranchi- 31.12.12 to 62
Jharkhand 03.01.13

Tribal Co-operative Marketing Development Purulia-West 07.01.13 to 32
Federation India Ltd. (TRIFED), Ranchi Bengal 11.01.13

Self sponsored Khunti- 07.01.13 to 01
Jharkhand 11.01.13

JASCOLAMPF, Ranchi Simdega- 15.01.13 to 49
Jharkhand 18.01.13

Self sponsored W. Singhbhum, 21.01.13 to 03
Chatra-Jharkhand 25.01.13

February Convergence of Agricultural Inventions in Akola- 28.01.13 to 23
Maharashtra (CAIM), Akola Maharashtra 02.02.13

TRIFED, Ranchi Ranchi- Jharkhand 28.01.13 to 26
02.02.13

District Project Officer (DPO) Collectorate, Khunti Khunti- Jharkhand 28.01.13 to 15
02.02.13

Self sponsored Koderma- 28.01.13 to 01
Jharkhand 02.02.13

District Industrial Centre (DIC), Murshidabad Mursidabad-West 04.02.13 to 10
Bengal 08.02.13

Krishi Gram Vikas Kendra (KGVK), W. Singhbhum  West Singhbhum- 04.02.13 to 10
Jharkhand 08.02.13

TRIFED, Ranchi Ranchi-Jharkhand 05.02.13 to 17
08.02.13

Private Rohtas-Bihar 04.02.13 to 01
08.02.13

JASCOLAMPF, Ranchi West Singhbhum  15.02.13 to 30
Jharkhand 13.02.13

IINRG, Ranchi Seoni - Madhya 15.02.13 to 06
Pradesh 13.02.13

JASCOLAMPF, Ranchi Gumla-Jharkhand 18.02.13 to 35
21.02.13
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March

April

May

June

Private

West Forest Division, Chhindwada
Torpa Mahila Vikas Kendra, Khunti
Forest department, Gumla

Private

TRIFED, Ranchi

TRIFED, Ranchi

Self sponsored

Krishi Vigyan Kendra (KVK), Rajnandgaon
TRIFED, Ranchi

Agricultural Technology Management Agency
(ATMA), Gumla

TRIFED, Ranchi

Self sponsored

JASCOLAMPF, Ranchi

Self sponsored

JASCOLAMPF, Ranchi

JASCOLAMPF, Ranchi

JASCOLAMPF, Ranchi

JASCOLAMPF, Ranchi

JASCOLAMPF, Ranchi

JASCOLAMPF, Ranchi

Consultants for Rural Area Development Linked
Economy (CRADLE), Ranchi

Self sponsored

IINRG Annual Report 2013-14

Gumla, Ranchi,
Khunti,
Dhanbad-
Jharkhand

Chhindwara-
Madhya Pradesh

Khunti-
Jharkhand

Gumla-Jharkhand

Ranchi,
W.Singhbhum-
Jharkhand

Purulia-
West Bengal

Ranchi-Jharkhand

Mandla-Madhya
Pradesh

Rajnandgaon-
Chhattisgarh
Ranchi-Jharkhand

Gumla-Jharkhand

Purulia-W. Bengal

W. Singhbhum,
Ranchi-Jharkhand

Khunti, Ranchi-
Jharkhand

Ranchi-Jharkhand

Khunti, Ranchi-
Jharkhand

Latehar-
Jharkhand

Gumla-Jharkhand

W.Singhbhum-
Jharkhand

Khunti -Jharkhand

Simdega,
Saraikela-
Kharsawan
Jharkhand

Ranchi-Jharkhand

Ranchi, Gumla
-Jharkhand

18.02.13 to
21.02.13

25.02.13 to
02.03.13
25.02.13 to
02.03.13
25.02.13 to
02.03.13
25.02.13 to
02.03.13

05.03.13 to
08.03.13
05.03.13 to
08.03.13
05.03.13 to
08.03.13
11.03.13 to
14.03.13
11.03.13 to
16.03.13
19.03.13 to
23.03.13
18.03.13 to
23.03.13
08.04.13 to
12.04.13
15.04.13 to
18.04.13
15.04.13 to
18.04.13
29.04.13 to
02.05.13
06.05.13 to
09.05.13
06.05.13 to
09.05.13
06.05.13 to
09.05.13
06.05.13 to
09.05.13
04.06.13 to
07.06.13

24.06.13 to
29.06.13
24.06.13 to
29.06.13

05

26

15

07

03

14

13

01

33

24

21

04

06

45

01

28

31

05

08

07

21

36

04



July

August

September

October

November

Hopman Samaj Seva Sansthan, Khunti

Self sponsored

Self sponsored

Self sponsored

National Agriculture Innovation Project (NAIP-2),
IINRG Ranchi

NAIP- 2 IINRG, Ranchi

NAIP- 2 IINRG, Ranchi

PRADAN, Khunti
NAIP-2 IINRG, Ranchi

Self sponsored

ATMA, Banka, Bihar

Self sponsored

ATMA, Latehar

ATMA, Latehar

Self sponsored

Self sponsored, JNU

ATMA, Latehar

ATMA, Latehar

Advasi Mahila Vikas Sansthan, Gumla
Chotanagpur Krishi Vikas Kendra, Lohardaga
Singhbhum Gramodyog Vikas Sansthan, Chaibasa

Singhbhum Gramodyog Vikas Sansthan, Chaibasa

Total

Khunti-Jharkhand

Ramgarh, Ranchi,
Gumla, Simdega,
Latehar, Khunti-
Jharkhand

Purulia,West
Bengal

Jashpur -
Chhattisgarh

Mayurbhanj,
Odisha

Bastar-
Chhattisgarh

Gumla, Ranchi,
W. Singhbhum,
Lohardaga Khunti
-Jharkhand

Khunti-Jharkhand
Ranchi-Jharkhand

Simdega,

W. Singhbhum,
Dhanbad-
Jharkhand

Banka-Bihar
Ranchi-Jharkhand
Latehar-Jharkhand
Latehar-Jharkhand
Giridih-Jharkhand
New Delhi
Latehar-Jharkhand
Latehar-
Jharkhand
Gumla-Jharkhand
Lohardaga-

Jharkhand
W. Sibghbhum-
Jharkhand
W. Sibghbhum-
Jharkhand

01.07.13 to
06.07.13
01.07.13 to
06.07.13

01.07.13 to
06.07.13
01.07.13 to
06.07.13
12.08.13 to
17.08.13
12.08.13 to
17.08.13
12.08.13 to
17.08.13

26.08.13 to
31.08.13
26.08.13 to
31.08.13
26.08.13 to
31.08.13

02.09.13 to
07.09.13
02.09.13 to
07.09.13
09.09.13 to
14.09.13
07.10.13 to
11.10.13
07.10.13 to
11.10.13
07.10.13 to
11.10.13
28.10.13 to
31.10.13
11.11.13 to
14.11.13
18.11.13 to
23.11.13
18.11.13 to
23.11.13
18.11.13 to
23.11.13
20.11.13 to
23.11.13
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30
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35

01

41

55
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01
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53
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Master Trainers’ training programme on scientific
lac production, processing and uses

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 uses. A total of 216
participants were trained through seven different
courses. The details are furnished in Table 15.

Farmers undergoing training at IINRG

Table 15. Master trainers’ programme on scientific lac production, processing and uses

. . S . No. of
Month Sponsoring Organization District-State Period e
January Chhattisgarh State Minor Produce Federation Raipur-Chhattisgarh  21.01.13 to 31
(Trade and Development) Ltd (CGMFP), 25.01.13
Raipur
April Forest Department, Ranchi, Jharkhand Simdega, Koderma, 08.04.13 to 22
Latehar & Saraikela- 12.04.13
Kharsawan-
Jharkhand
CGMFP, Raipur Raipur-Chhattisgarh  22.04.13 to 09
27.04.13
Ankur Rural and Tribal Development Society,  Ranchi-Jharkhand 22.04.13 to 12
Ranchi (ARTDS) 27.04.13
June KVK, Saraikela-Kharsawan Saraikela-Kharsawan 27.05.13 to 30
Jharkhand 01.06.13
September Gramin Vikas Trust, Purulia Purulia-W. Bengal 23.09.13 to 14
27.09.13
Forest department, Jagdalpur Jagdalpur 23.09.13 to 13
-Chhattisgarh 27.09.13
Collectorate, Dantewada Dantewada- 23.09.13 to 11
Chhattisgarh 27.09.13
Self sponsored Ranchi, Dhanbad- 23.09.13 to 04
Jharkhand 27.09.13
December ATMA, Garhwa Garhwa-Jharkhand 02.12.13 to 27
07.12.13
Khunti Project Khunti-Jharkhand 02.12.13 to 03
07.12.13
Social Initiatives Growth Networking Ranchi-Jharkhand 09.12.13 to 31
13.12.13
Self sponsored Ranchi, Gumla, 09.12.13 to 09
Sahebganj, 13.12.13
Dhanbad-Jharkhand
Total 216
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Educational programme on production, processing
and uses of natural resins and gums (10 days)

Two agricultural educational institutions namely
Sam Higginbottom Institute of Agriculture Science &
Technology, Allahabad (Formerly Allahabad Agriculture
Institute, Allahabad) and Institute of Agriculture Science,
Banaras Hindu University, Varanasi, Uttar Pradesh
nominated 44 and 29 agricultural graduate students
respectively to undergo 10-days educational programme
on production, processing and uses of natural resins
and gums. A total of 73 students participated through
the two courses under this educational programme.

Table 16. Plantation raising and lac cultivation on F. semialata

Month Sponsoring Organization
. Xavier Institute of Social Services (XISS),
April .
Ranchi
June XISS, Ranchi

Total

Table 17. Kusmi lac cultivation on S. oleosa and F. semialata

Month Sponsoring Organization

April CCN, Sahyog, Visakhapattanm

Table 18. Lac Cultivation on B. monosperma

Month Sponsoring Organization

April

Subject specific training programme

Subject specific training programmes of two days
duration were organized on plantation raising and
lac cultivation on F. semialata, kusmi lac cultivation
on S. oleosa and F. semialata and lac cultivation on
B. monosperma. A total of 127 persons participated
through 3 different courses. The details are depicted in

NAIP-3, IINRG & Birsa Ag. University, Ranchi

Table 16, 17 & 18.

. No. of
State Period Participants
15.04.13 to
Jharkhand 16.04.13 40
22.06.13 to
Jharkhand 23.06.13 30
70
. No. of
State Period TS
25.06.13 to
Andhra Pradesh 26.06.13 18
. No. of
State Period Participants
Jharkhand 15.07.13 to 39
16.07.13

Students participating in educational programme
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On-farm training programme on scientific lac

cultivation

IINRG has organized 14 on-farm training programme

and GOs of different states. A total of 1569 farmers

participated from different districts of two states viz.,
Jharkhand and Odisha. The details are furnished in

Table 19.

on lac cultivation in collaboration with various NGOs

Table 19. On-farm training programme on scientific lac cultivation

District, State

Khunti,
Jharkhand

Gumla,
Jharkhand

Gumla,
Jharkhand

Simdega,
Jharkhand

Baleshwar,
Odisha

Baleshwar,
Odisha

Mayurbhanj,
Odisha

Mayurbhanj,
Odisha

Baleshwar,
Odisha

Baleshwar,
Odisha

Simdega
Jharkhand

Gumla,
Jharkhand

Khunti,
Jharkhand

Simdega,
Jharkhand

Sponsoring/ Nominating Agency

Mabhila Vikas Kendra, Torpa

ATMA, Gumla

ATMA, Gumla

NIDAN, Gumla

Kishore Chandrapur Lac Industrial
Co-Operative Society Ltd. (KC Lac
Ind. Co-Op. Society Ltd.)

KC Lac Ind. Co-Op. Society Ltd.

KC Lac Ind. Co-Op. Society Ltd.

KC Lac Ind. Co-Op. Society Ltd.

KC Lac Ind. Co-Op. Society Ltd.

KC Lac Ind. Co-Op. Society Ltd.

Chotanagpur Vikas Nidhi,
Lachragarh

Adivasi Mahila Samaj Seva Kendra,
Gumla

Torpa Rural Development Society for
Women, Torpa

Vikas Kendra, Simdega

Total
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Venue
(Village, Block)

Mahila Vikas Kendra Hall,
Torpa

Block Office Hall, Kamdara

Panchayat Sthal, Kamdara

Block Office, Bano

Tartari, Neelgiri, Baleshwar

Tartari, Neelgiri, Baleshwar

Chakidih, Bangriposhi,
Mayurbhanj

Chakidih, Bangriposhi,
Mayurbhanj

Tartari, Neelgiri, Baleshwar

Tartari, Neelgiri, Baleshwar

Banki, Lachragarh, Jharkhand

Siskari High School, Sisai

TRDSW Centre, Torpa

Konnarela Church Compound,

Gangutoli

Date

23.01.2013

05.02.2013

06.02.2013

03.03.2013

06.03.2013

07.03.2013

16.03.2013

17.03.2013

15.07.2013

16.07.2013

25.07.2013

30.09.2013

06.11.2013

14.12.2013

No. of

Participants

119

60

60

150

100

95

100

105

100

100

300

100

80

100

1569



cultivation in collaboration with various NGOs and GOs
of different states. The details are depicted in Table 20.

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

A total of 2217 participants attended on-farm
motivational/ supplementary training programme on lac

Table 20. On-farm Motivational/ Supplementary training programme on lac cultivation

- — Venue No. of
District, State Nominating Agency (Village, Block) Date Participants
Purulia, West  Vidyasagar Abasik Balika Vidyasagar Abasik Balika 24.01.2013 150
Bengal Vidyalaya Vidyalaya, Tamna
Khunti, Mabhila Vikas Kendra, Torpa Rania Block, Torpa 20.02.2013 70
Jharkhand
Ranchi, ICAR-RCER Centre, Plandu Saraitoli, Jamchuma, 06.03.2013 26
Jharkhand Namkum, Ranchi
Ranchi, Jharkhand Tribal Development Mousudih, Bundu, Ranchi 20.03.2013 50
Jharkhand Society (JTDS), Ranchi
Ranchi, JTDS, Ranchi Prathmik School, Kuta 22.03.2013 50
Jharkhand Chawali, Tamar
Ranchi, JTDS, Ranchi Utkramit Prathmik Vidyalaya, 02.04.2013 35
Jharkhand Labga, Bundu
Ambikapur, Ashadeep Biocare Pvt. Ltd. Vikash Bhawan, Ambikapur 25.05.2013 503
Chhattisgarh
Sundergarh, TDCCOI, Odisha Berghat, Luipara, Sundergarh 27.05.2013 100
Odisha
Boko, Assam Bioved & Govt. of Assam Boko, Guwahati 12.06.2013 350

Kamrup, Assam

Kohima, Bioved & Govt. of Nagaland Kohima, Nagaland 14.06.2013 200
Nagaland
Chaibasa, JTDS, Chaibasa Panchayat Hall, Sarvada, 30.08.2013 70
Jharkhand Khuntpani
East JTDS, Chaibasa Sahyogi Mabhila Training Hall 31.08.2013 45
Singhbhum, Bagraisai, Rajnagar
Jharkhand
Ranchi, Green Gold Farming Sahkari Singh Palace, Radium Road, 23.09.2013 51
Jharkhand Sahyog Samiti(GGFSSS), Ranchi Ranchi
Ranchi, GGFSSS, Ranchi Singh Palace, Radium Road, 24.09.2013 21
Jharkhand Ranchi
Ranchi, GGFSSS, Ranchi Singh Palace, Radium Road, 25.09.2013 41
Jharkhand Ranchi
Ranchi, GGFSSS, Ranchi Singh Palace, Radium Road, 26.09.2013 38
Jharkhand Ranchi
Ranchi, GGFSSS, Ranchi Singh Palace, Radium Road, 27.09.2013 42
Jharkhand Ranchi
Gumla, Adivasi Mahila Samaj Seva Siskari High School, Sisai 29.09.2013 300
Jharkhand Kendra, Gumla
Khunti, JTDS, Ranchi Kochang, Arki, Khunti 03.10.2013 75
Jharkhand

Total 2217
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In-campus one day orientation programme on functionaries in collaboration with GOs and NGOs of
natural resins and gums different states and 4399 persons visited the Institute

In-campus, 1-day orientation programme (86 nos.) on
natural resins and gums were organized for farmers,

for this purpose. These were nominated by various
agencies mentioned in details in Table 21a, 21b, 21c
& 21d.

school children, college students and extension

Table 21a. In-campus one-day orientation programme on NRG for farmers

District, State

Ranchi, Jharkhand
Ranchi, Jharkhand
Palamau, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Shivsagar, Assam
Ranchi, Jharkhand
Ranchi, Jharkhand
Godda, Jharkhand
Ranchi, Jharkhand
Bokaro, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Khunti, Jharkhand
Ranchi, Jharkhand
Jashpur, Chhattisgarh
Gumla, Jharkhand
Ranchi, Jharkhand
Hazaribag, Jharkhand
Singhbhum, Jharkhand

Saraikela-Kharsawan,
Jharkhand

Palamu, Jharkhand
Bokaro, Jharkhand
Ranchi, Jharkhand

Saraikela-Kharsawan,
Jharkhand

Nominating Agency Date Parl:i(:;pc:nts
GIC, Hehal, Ranchi 04.01.13 80
Central IPM Centre, Ranchi 05.01.13 40
Zonal Research Station, Daltonganj 07.01.13 32
ICAR-RCER Centre, Palandu 10.01.13 25
TRIFED, Ranchi 12.01.13 25
Progressive farmers 18.01.13 10
RK Mission, Ranchi 24.01.13 61
BAU, Kanke, Ranchi 01.02.13 18
KVK, Godda 08.02.13 40
Social Institution for Growth & Networking 13.02.13 51
Progressive farmers 23.02.13 51
Mile Stone Tourism, Mango 25.02.13 150
CRADLE, Ranchi 26.02.13 50
Mile Stone Tourism, Mango 27.02.13 118
UDYOGINI, Khunti 02.03.13 54
RK Mission, Ranchi 05.03.13 17
RE & DS, Jashpur 05.03.13 48
NIDAN, Gumla 05.03.13 45
RK Mission, Ranchi 15.03.13 33
Holly Cross KVK, Hazaribag 18.03.13 53
Singhbhum Gramodyog Vikas Sanstha 20.03.13 44
Mabhila Jagriti Samiti, Ranchi, Saraikela Unit, Chaibasa 17.04.13 30
Nav Jeevan Hospital, Satbarwa 17.04.13 23
Jharkhand Organization & Research (JOR), Peterwar 30.04.13 50
ICAR-RCER, Research Centre, Plandu, Ranchi 03.06.13 22
KVK, Jamshedpur 06.06. 13 27
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Ranchi, Jharkhand
Bokaro, Jharkhand

Visakhapatnam,
Andhra Pradesh

Ranchi, Jharkhand

West Singbhum,
Jharkhand

Dumka, Jharkhand
Dumbka, Jharkhand
Simdega, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Khunti, Jharkhand
Ranchi, Jharkhand
Khunti, Jharkhand
Khunti, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Latehar, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Khunti, Jharkhand
Palamu, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand
Palamau, Jharkhand
Ranchi, Jharkhand
Sikkim, West Bengal
Khunti, Jharkhand
Ranchi, Jharkhand
Ranchi, Jharkhand

Lohardaga, Jharkhand

TRIFED, Ranchi
ISAP, Bokaro

CCN Sahyog, Visakhapatnam

R.K.Mission, Ranchi

JTDS, Chaibasa

NAIP, Dumka

NAIP, Jamtara

Chotanagpur Vikas Nidhi, Lachragarh
BAU, Ranchi

RK Mission, Ranchi

UDYOGINI, Khunti

NAIP-2 [INRG

Torpa Rural Development Society for Women, Torpa, Khunti

TRDSW, Torpa, Khunti

RK Mission, Ranchi

RK Mission, Ranchi

RK Mission, Ranchi

ATMA, Latehar

RK Mission, Ranchi

RK Mission, Ranchi

TRDSW, Torpa, Khunti

ZRS, Chianki

XISS, Ranchi

RK Mission, Ranchi

RK Mission, Ranchi

RK Mission, Ranchi

Nav Jeevan Hospital, Palamau
THUDA, Lowadih

Sikkim Region, West Bengal (North)
Vikas Kendra, Simdega

RK Mission, Ranchi

RK Mission, Ranchi

PRADAN, Lohardaga

Total

21.06.
22.06.

13

13

25.06.13

25.06.
29.06.

15.07.
15.07.
26.07.
08.08.
05.09.
09.09.
09.09.
27.09.
04.10.
08.10.
09.10.
10.10.
18.10.
24.10.
29.10.
30.10.
01.11.
05.11.
06.11.
07.11.
12.11.
23.11.
25.11.
16.12.
18.12.
18.12.
19.12.

24.12.

13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

125
18

33
23

16
19
40
15
32
14
12
80
84
30
30
30
50
30
30
50
25
71
30
33
30
41
32
12
110
30
24
49
2472
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Table 21b. In-campus one-day orientation programme on NRG for school children and college students
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District, State Nominating Agency Date Parl:i:i.[:nts
Ranchi, Jharkhand Project High School, Bargawan 13.02.13 35
Ranchi, Jharkhand BAU, Kanke, Ranchi 04.03.13 42
Ranchi, Jharkhand BAU, Kanke, Ranchi 13.03.13 48
Khunti, Jharkhand Kasturba Gandhi Balika Vidyalaya, Murhu 06.04.13 51
Khunti, Jharkhand Kasturba Gandhi Balika Vidyalaya, Murhu 06.04.13 50
Ranchi, Jharkhand Ranchi College, Ranchi 11.04.13 09
Ranchi, Jharkhand Sarla Birla Public School, Ranchi 18.05.13 81
Ranchi, Jharkhand Maharani Prem Manjari Project Balika Uchcha Vidayalaya, Ratu 27.08.13 258
Ranchi, Jharkhand Kasturba Gandhi Balika Vidyalaya, Namkum 20.09.13 115
Ranchi, Jharkhand BWBS, Namkum 20.09.13 66
Ranchi, Jharkhand SPP School, Sidrol, Namkum 21.09.13 117
Ranchi, Jharkhand Kendriya Vidyalaya, Namkum 21.09.13 39
Ranchi, Jharkhand SSP School 21.09.13 153
Ranchi, Jharkhand Sachidanand Gyan Bharti Model School, Kusai, Ranchi 21.09.13 79
Ranchi, Jharkhand Mazzarello Convent School, Tetri, Ranchi 21.09.13 110
Ranchi, Jharkhand Marwari College, Ranchi 26.10.13 27
Ranchi, Jharkhand Guru Nanak Hr. Sec. School, Ranchi 03.12.13 226

Total 1506
Table 21c. In-campus one-day orientation programme on NRG for extension functionaries
District, State Nominating Agency Date N_°: of
Participants
Dhanbad, Jharkhand  BAU, Kanke, Ranchi (VLWs) 22.03.13 61
Koderma, Jharkhand  BAU, Kanke, Ranchi (VLWs) 05.04.13 35
Singhbhum East, BAU, Kanke, Ranchi (VLWs) 29.04.13 33
Jharkhand
Bokaro, Jharkhand BAU, Kanke, Ranchi (VLWs) 03.05.13 36
Gumla, Jharkhand KVK, Gumla, Vikash Bharti (VLWs) 15.05.13 65
W. Singhbhum, KVK, Jagannathpur, W. Singhbhum (VLWs) 05.06.13 24
Jharkhand
Garhwa, Jharkhand VLW, Trainees from Garhwa 09.12.13 64
Total 318



Table 21d. In-campus one-day orientation programme on NRG for executives

District, State

Andhra Pradesh

Ranchi, Jharkhand

Total

Lac based product demonstration training

Short term lac based product demonstration training
was organized for self sponsored participants of

Table 22. Lac based product demonstration training
Name and Address

Dr. D.Raventkar, Aundh, Pune, Maharashtra

Md. Imran Rokadiya, Dhamtari, Chhattisgarh

Mr. Vikrant Khandelwal, Dhamtari, Chhattisgarh

Mr. Aditya Khandelwal, Dhamtari, Chhattisgarh

Mr. Aditya Khandelwal, Dhamtari, Chhattisgarh

Mr. Hasmukh Rai Patel, Principal Scientific Officer, Mahatma

Gandhi Institute for Rural Industrialization, Magunwadi,
Wardha, Maharashtra

Nominating Agency

Andhra Pradesh Forest Academy, Hyderabad

Administrative Training Institute, Ranchi

No. of
Date .
Participants
18.02.13 38
28.05.13 65

103

different states on aleuritic acid, bleached lac, dewaxed
decolorized lac and nail polish. The details are given in
Table 22.

Sponsoring Duration Subject
Agency
Self 11.03.13 to 19.03.13 Aleuritic Acid
Self 13.05.13 to0 22.05.13 Bleached lac
Self 27.05.13 t0 01.06.13 Aleuritic Acid
Self 27.05.13 to 01.06.13 Aleuritic Acid
Self 27.05.13 t0 01.06.13 Dewaxed
decolorised lac
Self 29.07.13 to 13.08.13 Nail Polish

Orientation programme for school students
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Other activities measures for pest attack, demonstration of inoculation,

spraying etc. at different locations were carried out
throughout the respective seasons. The details are
given in Table 23.

Lac crop surveillance

Monitoring of lac crop, technical guidance, remedial

Table 23. Lac crop surveillance

District, State Venue, Village (Block) Collaborating Agency Dated Purpose
Surajpur, Jamdei, Ahirpur, (Surajpur) Ashadeep Biocare 21.01.13 Kusmi crop on F. semialata
Chhattisgarh
Ranchi, Saheda (Namkum) Ashadeep Biocare 18.01.13 Kusmi lac crop on ber with
Jharkhand pitcher irrigation
Ambikapur, Chano, Putsura Ashadeep Biocare 21.01.13 Rangeeni lac crop on
Chhattisgarh palas tree
Purulia, West Jabor, Kotshila, Jhalda TRIFED, Ranchi 02.02.13 Baisakhi 2012-13 crop on
Bengal palas. Spray of fipronil and

fungicide recommended
Allahabad, Sipowa (Khajuri) BAIF 21.02.13 Rangeeni lac crop on
Uttar Pradesh palas and ber tree
Khunti, Bishnupur Khunti Project 26.04.13 Baisakhi crop on palas
Jharkhand and ber
Launipara Bandhabari and Khandadhar TDCCOI, BBSR 27.05.13 Jethwi crop on kusum tree
Sundergarh,
Odisha
Purulia, West Balrampur Jhalda Lac Growers and 03.06.13 Kusmi lac crop on
Bengal processor Co-operative semialata

Society
Sirsi, Uttar Forest Range Office, Katgal College of Forestry, UAS 28.06.13 Possibility of lac
Kannada, Agricultural Research Dharwad KVK, Sirsi, Uttara cultivation on F. semialata
Karnataka Station Kumta and Kannada and other hosts
Kumdagod Malogi Research
Farm, Sirsi
Hazaribagh, Bali, Goridwar Kathadori Irrigation Department 05.08.13 Rangeeni lac on palas
Jharkhand (Churchu)
Khunti, Torpa Torpa Rural Development 11.09.13 Kusmi lac crop on kusum
Jharkhand Society for Women tree
Purulia, West Putidih, Jhalda Jhalda Lac Growers and 09.10.13 Kusmi lac crop on ber tree
Bengal processor Co-operative
Society

Ramgarh, Dhanbera, Ramgarh Progressive Farmer 07.11.13 Kusmi lac crop on Albizia
Jharkhand procera
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One to one programme

New initiative has been taken to execute one to one programme in form of consultancy services to different
stakeholders of NRG. The details are depicted in Tables 24 & 25.

Table 24. Number of persons interacted on different subjects in one to one programme

Subject Jh CG UP AP Odi. Bih. WB Ass. MP Kar T(‘,’,/t‘;"
(1)
Plantation raising and lac 152 8 1 2 5 8 9 1 2 1 189
cultivation on F. semialata (66.8)
General lac cultivation 49 7 1 1 5 2 1 4 2 0 72
(25.4)
Lac cultivation on ber tree 2 0 0 2 0 0 0 0 0 0 4
(2.4)
Lac cultivation on palas tree 1 0 0 0 0 0 0 0 0 0 1
(0.4)
Pest management 11 0 0 0 0 0 1 0 0 0 12
(4.2)
Processing of lac 2 0 0 0 0 0 0 0 0 0 2
(0.7)
Lac marketing 3 0 0 0 0 0 0 0 0 0 3
(1.1)
Total 220 15 2 5 10 10 11 5 4 1 283
Table 25. Potential districts of stakeholders for one to one programme
State Districts
Jharkhand Ranchi, Khunti, Gumla, Latehar, Lohardaga, Sahibganj, Palamu, West Singbhum, Giridih, Godda,
Hazaribagh
Odisha Sundargarh, Kalahandi, Ganjam
Chattisgarh Surguja, Durg, Raipur, Raigarh, Balarampur, Koriya, Bastar
West Bengal Purulia
Andhra Pradesh Vishakhapatnam
Assam Baksha

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

Based on the information generated under market research project, a data base has been maintained in the NIC.
Information related to the production, marketing, processing and export has been disseminated through verbal,
written, telephonic and mails to the stakeholders. A brief description is given in Table 26.

Table 26. Details of the activities of NIC and MOTAS

State Organization/District/Place
Rajahmundry
Andhra Pradesh
Vishakhapatnam
Bihar NEED, Muzffarpur

Category Number
NGO 4
Entrepreneurs 2
NGO 1
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Mahasamund NGO 1
Chhattisgarh

Bilaspur Entrepreneurs 2

IASRI and JNU, New Delhi Research 3
Delhi

New Delhi Entrepreneurs 3

Ranchi, W. Singhbhum, Simdega, Dumka Farmer 32
Jharkhand Khunti, Gumla NGO 2

XISS, Ranchi Academic 1
Maharashtra Mumbai Entrepreneurs 1

Sundergarh Traders 1
Odisha

Sundergarh NGO 2
Rajasthan Jaipur Guar gum trader 1
West Bengal Kolkata Entrepreneurs 3

Total 59

Lac promotion sale counter

Lac promotion sale counter has various types of lac
coated handicraft items prepared by Self Help Group
of ‘Bioved Lac Craft’ a unit of Bioved Research Institute
of Agriculture Science and Technology, Allahabad. The
items include mainly paper weight, pen stands, bangle
box, jewellery box, globe, bowls, plates, pen, memento
etc. Besides, different types of lac varnishes are also
displayed for sale as a part of promotional activity.
The objective of this activity is to assess demand of lac
based handicraft. The feedback of demand of items is
regularly being sent to Bioved Lac Craft, Allahabad for
improvement and refinement.

Diagnostic services

TOT division has also undertaken diagnostic services
for forecast of larval emergence, cause of lac insect
mortality, quality of broodlac, incidence of insect
predators and parasitoids.

Publicity and awareness

Four free publications were distributed among farmers
and other stakeholders on lac cultivation during the
year 2013 (Table 27).

Sale counter for lac based handicraft
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Table 27. Publication distributed to farmers and other stakeholders

Name of the Publication States Number
Kusum vriksha par vaigynik lakh ki kheti Jharkhand, Bihar, West Bengal, Chattisgarh 966
Palas vriksha par vaigynik lakh ki kheti Jharkhand, Bihar, West Bengal, Chattisgarh 1291
Ber vriksha par vaigynik lakh ki kheti Jharkhand, Bihar, West Bengal, Chattisgarh 1691
Semialata par vaigynik lakh ki kheti Jharkhand, Bihar, West Bengal, Chattisgarh 2516
Total 6464

Resources Generation

IINRG has earned Rs. 13,06,572 (Rupees thirteen lakh six
thousand five hundred and seventy two) only towards
training charges during the period from January to
December, 2013.

6. Technology Evaluation, Refinement,
Dissemination and Demonstration

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

Evaluation of Flubendiamide for Insect-pest
Management

Topical application

The result of safety evaluation with respect to topical
application on rangeeni summer crop raised on
B. monosperma and F. semialata for single spray (28-30

m B. monosperma H F. semialata
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Fig. 42. Effect of flubendiamide (39.35 % m/m SC) on survival of
first instars lac larvae (rangeeni summer season lac crop) due to
topical application
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days after inoculation) as well as on rainy season crop
raised on B. monosperma for one and two sprays (28-30
and 60-65 days after inoculation) indicated that mean
values of lac insect survival and per cent survival due to
treatment were at par with control (P > 0.05) (Fig. 42).

Broodlac treatment

The result of survival of lac insect due to dipping of
broodlac in eight concentrations (0.0039 to 0.0315 per
cent) for 10 minutes and subsequent inoculation on
F. semialata revealed that the survival of lac insect varied
65.50 to 83.71 per cent and in control the figure was
71.35 per cent. The mean values amongst the different
treatment and in control was at par (P > 0.05). Similarly
for 15 minutes dipping the mean survival varied 65.50
to 83.71 per cent due to different concentrations of
the insecticide as against 71.35 per cent in control.
The mean values in treatments and control was at par
(P>0.05) (Fig. 43).
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Fig. 43. Effect of flubendiamide (39.35 % m/m SC) on rangeeni lac
insect survival due to dipping of broodlac in insecticidal formulation
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Ovicidal action on eggs of E. amabilis

Seven concentrations of the insecticide viz., 0.0039,
0.0079, 0.0118, 0.0157, 0.0197, 0.0236 and 0.0275%
were evaluated in laboratory for ovicidal action. The per
cent of un-hatched eggs of E. amabilis varied 91.08 to
100 with various concentrations. The corrected per cent
of un-hatched eggs have been observed to be 89.33 to
90.28 per cent. The mean values with all concentrations
of pesticide was found significantly higher (P < 0.05)
than in control (Table 28).

Effect on population of lepidopteran predators

By dipping of rangeeni broodlac derived from rainy
season crop

Effect on population of E. amabilis

The mean population of E. amabilis in 50 g broodlac
sample varied 0.20 to 1.70, 0.50 to 1.25 and 0.10
to 1.40 with various concentrations of insecticide
for 5, 10 and 15 minutes dipping, respectively. The
corresponding value in control was 3.70, 4.10 and
3.40, which was significantly higher than various
concentration of insecticide evaluated (P < 0.05) for all
the dipping time. The mean population of 5 minutes
and 10 minutes dipping differ significantly (P < 0.05)
but 10 and 15 minutes were at par (P>0.05) with lower
concentrations (0.0039 and 0.0079%). However, with
higher concentrations the mean population for all three
durations were at par (Table 29).

Effect on population of P. pulverea

The mean population of P. pulverea varied 0.10 to 1.40,
0.10 to 0.90 and 0.0 to 0.60 in 50 g broodlac with 5, 10
and 15 minutes dipping time, respectively in different
concentrations of treatments. Whereas in control the
mean population was 4.70, 4.50 and 3.50 for 5, 10 and
15 minutes, respectively which was significantly higher
(P <0.05) in all treatments (Table 30).

Effect on population of insect-parasitoids

The mean population of all three parasitoids namely
T. tachardiae, A. purpureus and E. tachardiae due to eight
concentrations and 5, 10, 15 minute dipping showed
lack of dose response relationship and thus indicated
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that unlike lepidopteran species the population of
these parasitoids are not affected due to treatment of
insecticides under this mode of treatment.

By dipping of kusmi broodlac derived from winter crop

Effect on population of E. amabilis

The mean population varied from 0.0 to 4.25 and 0.0
to 4.75 in 50 g broodlac dipped for 10 and 15 minutes,
respectively in various concentrations of insecticide.
The corresponding mean population in control was 8.0
and 6.25 for 10 and 15 minutes dipping, respectively.
The mean population in various treatments was found
significantly lower than the control (P < 0.05) for both
10 and 15 minutes dipping (Table 31).

Effect on population of P. pulverea

The mean population varied from 0.0 to 1.0 and 0.0
to 0.75 in 50 g broodlac dipped for 10 and 15 minutes
respectively in various concentration of insecticide. The
corresponding mean population is control was 6.0 and
1.75 for 10 and 15 minutes dipping respectively. The
mean population was significantly lower (P < 0.05) in all
treatments than control, for both 10 and 15 minutes.
The mean population with different concentrations
of insecticide for both 10 and 15 minutes are at par
(P > 0.05) even the lowest concentration (0.0039 %)
evaluated (Table 31).

Effect on population of T. tachardiae

The mean population varied between 4.0 to 9.75
and 4.0 to 19.00 in 50g broodlac sample for different
concentrationsin 10and 15 minutes dipping respectively.
The mean values were at par with control and amongst
different concentrations (P > 0.05) (Table 31).

Residual toxicity on A. purpureus

Out of five concentrations evaluated, the mortality of test
insect varied 31.58 to 79.46, 36.05 to 96.35 and 51.35
to 98.32 per cent during 6, 12 and 24 h of treatment,
respectively. The corrected per cent of mortality within
24 h of exposure due to various concentration varied
42.49 to 98.01 per cent using Abbott’s formula (Table
32).



By topical application on rangeeni rainy season crop
growing on B. monosperma

Effect on E. amabilis

Out of eight concentrations evaluated, the mean
population of E. amabilis showed significant reductionin
population over control (P < 0.05). The mean population

between 0.00 to 0.75 which was significantly less
than control (P < 0.05). The reduction in population
due to different concentrations was 90.91 to 100 per
cent. The mean population with all the concentration
was observed to be at par (P < 0.05) and 100 per cent
reduction has been observed with only 0.0157 %
concentration (Table 33).

varied between 0.0 to 3.75 per cent amongst different
treatmentsin 50 g broodlac. The reduction in population
varied from 87.90 to 100 per cent (Table 33).

Effect on T. tachardiae

The mean population though varied between 35.75 to
115.25 but there was no difference in mean population

Effect on P. pulverea of control and treatments with insecticide (Table 33).

In respect of P. pulverea the mean population varied

Table 28. Ovicidal action of flubendiamide (480 SC) on eggs of E. amabilis

Conc. (%) Mean number of Mean number of % of unhatched Corrected % of
eggs treated unhatched eggs eggs unhatched eggs
0.0039 87 78.75 91.08(9.60)b 89.33
0.0079 83 76.00 92.25(9.65)b 89.47
0.0118 79 74.50 93.98(9.74)bc 89.66
0.0157 67 63.75 94.62(9.77)bc 89.73
0.0197 68 64.50 95.61(9.83)bc 89.84
0.0236 60 59.25 99.59(10.03)c 90.24
0.0275 65 64.50 100.00(10.05)c 90.28
Control 74 8.00 9.72 (3.23)d 0.00
SEd + 0.18
Df 31
F 354
P 0.00

*Figures in parentheses are transformed values to Vn+1
Means marked with different letters within same column are significantly different (P<0.05)
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Table 29. Effect of flubendiamide (480 SC) on population of E. amabilis due to dipping of rangeeni broodlac derived from rainy

season crop (July-November)

Conc. (%) 5 minutes
Mean number* % reduction
0.0039 1.70 54.05
(2.37)d
0.0079 1.50 59.46
(1.22)cd
0.0118 1.10 70.27
(1.19)bcd
0.0157 1.00 72.97
(1.15)abcd
0.0197 0.60 83.78
(0.99)abcd
0.0236 0.40 89.19
(0.90)abc
0.0275 0.30 91.89
(0.85)abc
0.0315 0.20 94.59
(0.81)abc
Control 3.70 0.00
(1.93)e
SEd + 0.21
Df 269
F 4.83
P 0.00

Dipping time
10 minutes
Mean * % reduction
number
1.25
(0.95)abc 69.51
1.25
(0.95) a 69.51
1.20
(1.22)cd 70.73
1.00
(0.76)abc 75.61
0.90
(1.08)abcd 78.05
0.70
(1.04)abcd 82.93
0.80
(1.07)abcd 80.49
0.50
(0.93)abc 87.80
4.10
(1.99)e 0.00
0.21
269
4.83
0.00

*Mean number in 50 g broodlac. Figures in parentheses are transformed values to vn+0.5
Means marked with different letters within a coloumn are significantly different (P<0.05)

Mean number*

15 minutes
% reduction
1.40

(1.21)bcd 58.82

0.90
(1.14)abcd 73.53

0.50
(0.93)abc 85.29

0.50
(0.90)abc 85.29

0.40
(0.88)abc 88.24

0.40
(0.91)abc 88.24

0.20
(0.79)ab 94.12

0.10
(0.76)a 97.06

3.40
(1.79)e 0.00

0.21
269
4.83
0.00

Table 30. Effect of flubendiamide (480 SC) on population of P. pulverea due to dipping of rangeeni broodlac derived from rainy

season crop (July-November)

C(c;z)c 5 minutes

Mean % reduction
0.0039 (1.;.84)2bc 70.21
0.0079 (O%??ab 89.36
0.0118 (O%g;)ab 91.49
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Dipping Time
10 minutes
Mean % reduction
0.90
(1.07)bc ALY
0.20
(0.81)ab 95.56
0.30
(0.86)ab 9333

15 minutes
Mean % reduction
(Logbe 5288
(O%i?ab 85.71
sy oM



0.0157 0.30 93.62 0.10 97.78 0.20

(0.85)ab (0.76)ab (0.81)ab
0.20 0.10 0.20

0.0197 (0.81)ab 95.74 (0.76)ab 97.78 (0.81)ab
0.10 0.10 0.10

0.0236 (0.76)ab 97.87 (0.76)ab 97.78 (0.76)ab
0.10 0.30 0.10

0.0275 (0.76)ab 97.87 (0.86)ab 93.33 (0.76)ab
0.10 0.10 0.00

0.0315 (0.76)ab 97.87 (0.76)ab 97.78 (0.71)a
4.70 4.50 3.50

Control (2.12)d 0.00 (2.13)d 0.00 (1.87)d
SEd + 0.16 0.16 0.16
Of 269 269 269

F 11.99 11.99 11.99
p 0.32 0.32 0.32

*Figures in parentheses are transformed values to Vn+0.5
Means marked with different letters for5, 10 and 15 minutes dipping time are significantly different (P<0.05)

94.29

94.29

97.14

97.14

100.00

0.00

Table 31. Effect of flubendiamide (480 SC) on population of lepidopteran predators and insect parasitoids of lac insect due to

dipping of kusmi broodlac derived from winter season crop (July-January)

E. amabilis P. pulverea
Conc. 10 minutes 15 minutes 10 minutes 15 minutes 10 minutes
(%)
Mean % Mean % Mean % Mean % Mean
number reduction number reduction number reduction number reduction number
4.25 4.75 (1.89) 1.00 0.75 5.33
0.0039 (L97) 46.88 . 2400 o 8333 gL 5714 (1.74)
1.25 1.75(1.41) 0.75 0.75 4.00
0.0079 (1.22)° 84.38 i 72.00 (1.06) 87.50 (1.0)° 57.14 (1.34)
1.00 1.50(1.39) 0.75 0.25 4.67
0.0118 (1.14) 87.50 i 76.00 (1.00) 87.50 (0.84) 85.71 (1.73)
0.75 1.25(1.27) 0.50 0.25 4.25
0.0157 (1.00) 90.63 - 80.00 (0.93) 9167  gap 871 (2.01)
0.50 1.00(1.13) 0.50 0.00 5.50
0.0197 gap  B75 : 84.00 (0.93) SL67 100 (2.34)
0.50 0.75 (1.06) 0.25 0.00 6.67
0.0236 (0.97)° 93.75 N 88.00 (0.84) 95.83 (0.71)° 100 (2.14)
0.25 0.25 (0.84) 0.00 0.00 6.67
0.0275 (0.84) 96.88 e 96.00 (e 100 oo 100 (2.11)
0.00 0.00 (0.71) 0.00 0.00 9.75
0.0315 (0.71) 100 oo 100 .71y 100 o0 100 2.79)

T. tachardiae

15 minutes

Mean
number

4.00
(1.34)

5.00
(2.23)

11.33
(2.50)

12.50
(3.37)

13.25
(3.42)

13.00
(3.16)

15.33
(2.97)

19.00
(4.10)
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| | o [OBEE g | G| g | BB g | Fm |
SEd + 0.42 0.42 0.27 0.27 0.97 0.97
Df 71 71 71 71 71 71
F 3.87 3.87 4.88 4.88 1.42 1.42
P 0.00 0.00 0.00 0.00 0.166 0.166

*Figures in parentheses are transformed values to vn+0.5
Means marked with different letters within same column are significantly different (P<0.05)

Table 32. Residual toxicity of flubendiamide (480 SC) on A. purpureus, a parasitoid of lac insect

Corrected %

Conc. No._ Of. I_Vlo.rtallty Mortality within .Mt.)rtallty .M?rtallty mortality within
parasitoids within 1 h of within 12 h of  within 24 h of
(%) 6 h of exposure 24 h of exposure
released exposure exposure exposure
over control
2 13 17 49
e, 124 (5.71) (31.58)c (36.05)c (51.35)ab S )
13 53 99 131
0.0079 171 (10.32) (43.60)bc (59.76)b (73.27)a 68.41
9 157 195 207
AL 2= (12.50) (49.05)bc (69.11)ab (85.82)a RIS
2 55 75 85
0.0157 113 (2.56) (62.09)ab (80.06)ab (86.16)a 83.65
7 102 120 122
L 124 (4.49) (79.46)a (96.35)a (98.32)bc Sl
0 0 3 19
Caie] 113 (0.00) (0.00)d (2.88)d (15.40)c 0.0
SEd + 0.75 1.22 1.08 1.51
Df 35 35 35 35
F 1.25 10.11 15.29 6.26
P 0.316 0.00 0.00 0.001

Figures in parentheses are per cent mortality
Means marked with different letters within same column are significantly different (P<0.05)

Table 33. Effect of flubendiamide (480 SC) on insect predators and parasitoids due topical application on rainy season crop
growing on Butea monosperma

E. amabilis P. pulverea T. tachardiae
Conc. (%) Mean
Mean number* % reduction Mean number* % reduction
Number*

3.75 0.75 68.25

0.0039 (1.99)b 87.90 (1.10)a 90.91 (7.91)
3.25 0.25 35.75

0.0079 (1.85)ab 89.52 (0.84)a 96.97 (5.94)
3.50 0.25 51.25

0.0118 (1.94)b 88.71 (0.84)a 96.97 (7.12)
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0.0157 2.25 92.74 0.00 100.00 68.75

(1.55)ab (0.71)a (8.10)
1.00 0.00 115.25
0.0197 ol 96.77 D 100.00 g
0.50 0.00 110.25
0.0236 (0.97)ab 98.39 D 100.00 g
0.00 0.00 103.75
0.0275 el 100.00 D 100.00 o
0.00 0.00 27.50

0.0315 el 100.00 D 100.00 -
Control 31.00 8.25 97.50
(5.38)c (2.94)b (8.36)

SEd + 0.55 0.18 1.95

Df 35 35 35
F 13.28 33.82 2.02
P 0.00 0.00 0.088

*Figures in parentheses are transformed values to Vn+0.5
Means marked with different letters within same column are significantly different (P<0.05)

6.2 Demonstration of lac cultivation technologies under farmer’s field condition

The project is being carried out for demonstration of the proven lac cultivation technologies in the field through
participation of the farmers, GOs and NGOs. The details are depicted in Table 34 & 35.

Table 34. Demonstration of lac cultivation technologies in different States and districts

State District Technologies demonstrated Crop Linkages/Agencies
Jharkhand Latehar Kusmi lac on ber Winter season Progressive farmers
(Lalli)
Latehar Rangeeni lac on palas Rainy season
(Nadbelwa)
Bokaro (Peterwar)  Kusmilac on semialata Winter season KVK, Bokaro
Rangeeni lac on palas Summer season
Saraikela- Kusmi lac on ber Winter season KVK, Saraikela-
Kharsawan Kharsawan

Kusmi lac on semialata

Maharashtra Gondia Kusmi lac on semialata Winter season NGO (BAIF)
Kusmi lac on kusum Summer season
Rangeeni lac on palas Summer season Lac Industrialist
Bihar Patna Kusmi lac on semialata Winter season ICAR- RCER, Patna
Uttar Pradesh Allahabad Kusmi lac on semialata Winter season NGO- BIOVED
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Table 35. Details of crop output (broodlac yield)

Place Lac host utilized
Bokaro F. semialata
Allahabad F. semialata

Saraikela- Kharsawan Z. mauritiana

Latehar B. monosperma and

Z. mauritiana

Winter season kusmibroodlac was inoculated on berand
semialata at Saraikela and Bokaro (Jharkhand), Patna
(Bihar), Gondia (Maharashtra) and Allahabad (U.P.).
Rainy season rangeeni lac crop was also inoculated on
palas tree at Saraikela and Latehar. Harvesting of kusmi
winter season crop on ber and semialata was done with
good results at Saraikela, Allahabad and Bokaro. While
complete crop mortality was observed in Patna, Gondia
and Latehar for winter season kusmi lac crop. Two sites
viz., Lalli and Nadbelwa (Dist. Latehar) in Jharkhand and
one at Allahabad in U. P. were dropped after two years
of completion of the activities. Two sites namely Sitapur
(U.P.) and Rangamati, Purulia (W.B.) have been added
to the list.

6.3 Market research for production and
marketing of natural resins and gums

Naturalresins and gumsrelated data on production, price
and export were collected from the 307 stakeholders
including 62 traders, 61 manufacturers and 184 Govt.
officials and key informants across 33 districts of 11
states. Secondary data on NRGs about export, import
and production from various websites were collected.
On the basis of survey in the markets and processing
centres of different lac producing states, the estimated
national production of sticklac during 2012-13 was
approximately 19,577 tons (Fig. 44). Jharkhand ranks 1+
followed by Chhattisgarh, Madhya Pradesh, Maharashtra
and West Bengal. These five states contribute around
96 % to the national lac production. At national level,
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Crop Yield Ratio
Kusmi lac crop 3.8
(winter season)
Kusmi lac crop 4.7
(winter season)
Kusmi lac crop 6.7
(winter season)
Rangeeni lac crop 5.0

(rainy season)

the production of lac was observed around 9.36 % more
than the previous year.
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Fig. 44. Lac production in India during previous five years

The data on prices of rangeeni and kusmi sticklac and
seedlac have been collected from the lac markets on
bi-monthly basis. Price of rangeeni and kusmi sticklac
has shown decreasing trend from Jan. to Dec. 2013.
Prices declined sharply during the period. It was due
to the surplus supply of sticklac in the market and poor
demand from the industry as the previous year carry
over with them. Export data of current year 2012-13
was compared with the last year and it indicated that
current year export was comparatively lower than last
year (2011-12). However, in value terms it is higher
than previous year. A decline in export was observed
but the export value of lac based value added products
were higher than previous year (Table 36). Guar gum
production level increased due to its export demand.
Rajasthan contributed more than 80% of guar gum
production in the country. Overall, NRG production level
during 2012-13 is estimated to be comparatively higher
than the previous year.



Table 36. Total NRG production, export and import during 2012-2013

Particul Production
articulars (tons) Quantity
(tons)
Guar gum 807541.68 331497.58
Lac 19575.00 4361.30
Karaya gum (Indian
212.35 576.40
Tragacanth)
Other NRGs* 10251.78 3949.48
Total 837580.78 340384.76

*Production figure includes only gums and pine resins
6.4 Evaluation of lac mud as organic manure

The project was initiated with an objective to evaluate
the suitability of lac mud in vegetable crops. It is well
established fact that many industrial wastes, creating
pollution problem in the country are known to contain
plant nutrients and many have been explored for use in
agriculture as organic source of plant nutrition for saving
a part of chemical fertilizers without affecting the yield
potential. Lac mud produced in our country is mostly
dumped which may create pollution hazards. In long
run it is not suitable for sustainability of lac industry and
in turn lac production system. Keeping this in view, the
field experiment was conducted taking 8 different lac
mud based treatments (100% N through lac mud, 75% N
through lac mud + 25% N through inorganic source, 50%
Nthroughlacmud+50% N throughinorganicsource, 25%
N through lac mud + 75% N through inorganic source,
25% N through lac mud + 25% N through vermicompost
+ 50% N through inorganic source, 12.5% N through lac
mud + 12.5% N through vermicompost + 75% N through
inorganic source, 100% N through inorganic source and
control i.e., no manure and fertilizers) in brinjal.

Effect on plant growth: Integration of different sources
of nutrients i.e., lac mud, vermicompost and inorganic
fertilizer recorded higher plant height, stem girth,
number of primary branches and number of leaves
per plant at 25, 50 and 75 days after transplanting.
Application of 25% N through lac mud + 25% N through

Export

Import
Value Quantity (tons) Value
uan ons
(Rs. Lakh) g (Rs. Lakh)
2114672.40 460.35 2573.72
48027.58 NA NA
2220.80 71.92 197.86
11197.83 89214.06 75763.32
2176118.61 89746.33 78534.90

vermicompost + 50% N through inorganic source proved
better followed by 50% N through lac mud + 50% N
through inorganic source, 12.5% N through lac mud
+ 12.5% N through vermicompost + 75% N through
inorganic source and 25% N through lac mud + 75% N
through inorganic source.

Effect on flowering and harvesting time: Days to
flowering and first harvesting were reduced by
application of different lac mud based treatments.
Application of 25% N through lac mud + 25% N through
vermicompost + 50% N through inorganic source
reduced the days taken in flowering and first harvesting
by 5 and 10 days, respectively, as compared to 100% N
through inorganic source.

Effect on yield and its attributes: Nitrogen substituted
through 25% N through lac mud + 25% N through
vermicompost + 50% N through inorganic source
recorded the highest number of fruits per plant,
average fruit weight, fruit weight per plant and fruit
yield per hectare (Table 37). Fruit yield per hectare with
application of 25% N through lac mud + 25% N through
vermicompost + 50% N through inorganic source, 50%
N through lac mud + 50% N through inorganic source,
12.5% N through lac mud + 12.5% N through vermi
compost + 75% N through inorganic source, 25% N
through lac mud + 75% N through inorganic source was
10.46, 8.78, 2.44 and 1.04% higher over 100% N through
inorganic source.
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Table 37. Effect of lac mud based on fruit yield and its attributes of brinjal

No. of fruits/ Fruit weight Fruit yield

plant (8) (a/ha)

100% N through lac mud 5.01 205.0 305.78

75% N through lac mud + 25% N through inorganic source 5.01 205.0 315.14

50% N through lac mud + 50% N through inorganic source 8.02 226.2 347.62

25% N through lac mud + 75% N through inorganic source 7.02 215.1 322.88

25% N through lac mud + 25% N through vermi-compost + 50% 8.03 230.2 352.99

N through inorganic source

12.5% N through lac mud + 12.5% N through vermicompost + 7.02 217.1 327.36
75% N through inorganic source

100% N through inorganic source 6.01 207.1 319.55

Control (No manure and fertilizers) 4.00 122.9 150.41

S. Ed. 0.55 17.28 19.01

CD (P=0.05) 1.18 37.08 40.79

6.5 Impact assessment of technological of five districts were identified. Finally, to conduct the
interventions and constraints analysis of study a total of 150 households were selected randomly.
lac cultivation

A complete list of farmers trained during last five years
was prepared and a cluster of villages across the blocks

Interaction with the trained lac farmers in Mandla district of
Madhya Pradesh
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Other Projects (Sponsoring Agency)

7. Network project

7.1 Network project on harvesting,
processing and value addition of natural
resins and gums (ICAR)

Network Project on Gum Arabic at CAZRI,
Jodhpur
Gum production from important arid plant species

Twenty trees of each gum yielding species viz., Acacia
tortolis, Anogeissus rotundifolia, Anogeissus pendula,

Acacia senegal and Prosopis juliflora were selected
and treated with CAZRI gum inducer at CAZRI, Kailana
afforestration experimental area. The terrian of the
said area is undulating and rocky- gravelly in structure.
In the same manner ten trees of each lesser known
gum vyielding species viz., Balanities aegyptiaca and
Cordia myxa were also selected and treated with CAZRI
gum inducer. Tree structure traits viz., collar diameter,
canopy size, treatment date, gum collection date and
yield were recorded (Table 38). Gum production per
tree was maximum from A. rotundifolia (519 g/tree)
and minimum from A. pendula (120 g/tree).

Table 38. Tree structural traits and gum yield at Kailana afforestration area of CAZRI from different trees species.

Mean
Trees Species Tree Height cb
(m) (em)
Acacia
u, 4.62 65.80
.g senegal
a
" Acacia
e ) 4.34 38.40
@ tortolis
>
S Anogeissus
3 & 5.65 25.50
» pendula
[}
2
Anogeissus
3 S 7.55 88.50
c rotundifolia
3
2 Prosopis
= o 3.00 18.90
juliflora
Balanities 495 43.10
Lesser known egyptiaca : '
gum yielding
species Cordia myxa 6.77 61.28

CD= Collar diameter/ coefficient of deviation

Gum production from B. monosperma in semi arid area

B. monosperma is a small to medium-sized deciduous
tree, 5-15 (max. 20) m tall, up to 43 cm diameter at
breast height (DBH); trunk usually crooked and tortuous,
with rough greyish-brown, fibrous bark showing reddish
exudates; branchlets densely pubescent. Species
is widely distributed throughout India, Burma and
Ceylon, popularly known as ‘dhak’ or ‘palas’, commonly

Date of Date of Gum Average Yield
Canopy Treatment collection (g/ tree)

(m)

2.45 13.3.13 27.3.13 135.50
2.45 16.3.13 27.3.13 240.00
5.20 16.3.13 27.3.13 120.00
5.80 16.3.13 27.3.13 519.30
2.78 30.3.13 10.4.13 220.00
2.45 14.3.13 27.3.13 217.00
4.47 30.3.13 10.4.13 148.00

known as ‘flame of forest’. The trials were conducted in
Sagatpuria, Birdhol and Mansa villages of Kotari block
of Bhilwara district of Rajasthan. Gum obtained from
B. monosperma is also known as Kamarkas, which has
medicinal properties for treatment of back and knee
pain, diarrhea and dysentery, infusion or decoction of
the gum, anemia, etc. The gum of B. monosperma, is
also used in many food dishes.
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Drilling of the tree trunk was attempted during
February, 2013 (Fig. 45). Gum exudation start 4-5 days
after treatment and continues up to another 4-6 days.
It appears that the dose being applied is not suitable for
B. monosperma, therefore to standardize the dose

of gum inducer as well as time, further studies are
required so that optimum gum can be harvested from
this species. The average yield of gum obtained was
137.3g/tree (Table 39).

Fig. 45. Step by step process of treating B. monosperma trees for gum exudation

Table 39. B. monosperma tree structural traits and gum yield at different villages of Bhilwara District

Mean

. Date of Date of Gum Average Yield
Villages -
Tree Height (m) CD (cm) Canopy (m) Treatment picking (g/ tree)
Sagatpuriya 8.13 86.8 4.9 4.2.13 8.2.13 137
Birdhol 7.83 79.8 4.2 4.2.13 9.2.13 149
Mansa 8.95 91.2 5.1 4.2.13 8.2.13 126

CD= Collar diameter/ coefficient of deviation

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

Experimentation continued during the year 2012-13
at Bhopalgarh experimental area of 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 two concentrations of
gum inducer viz., half concentration of normal dose
and normal dose with an absolute control. Normal
dose contains 195 mg ethephon/ml of solution. The
results of three years experimentation are presented
in Table 40. In case of control (conventional practice
by making blazes on tree trunk) the gum production
was more or less negligible. However, fortnightly two
irrigation