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Lac insect — host plant interaction: practical
implications

Synergistic system of insect plant interaction
has been exploited for many purposes. The
interaction whether herbivory or insect-
plant mutualism including pollination are
best understood only when the implications
of biochemical events and its physiological
role is understood. The concept becomes
more important when the interaction results

in an economic gain for the mankind. Many currently available
pharmaceuticals including opium, aspirin, cocaine, and atropine are
derived from the secondary metabolites of plants which are used
to protect themselves from herbivores. The concept of biological
control agents in pest control wherein use of repellent companion
planting, defensive live fencing, and ‘obstructive-repellent’ inter-
planting are making use of those compounds synthesised by plants
as a defensive measures to act against its insect counterpart.

Lac resin, the only one of its kind from animal kingdom, is an example
of such well exploited system. The resinous protective cover secreted
by the lac insect is used for the benefit of human kind in form of
paint, varnish, cosmetics and nutraceuticals etc. Very few insects like
lac insect (Kerria lacca) spend their entire life cycle on specific host
plants. Being sap sucking insects, they cause minimal direct tissue
destruction by using a specialized mouth part, the stylet, to drain
sap from the phloem sieve elements of the plants vascular tissue.
Though heavy infestations of lac insect may cause chronic shortage
of photosynthates and severely reduce the growth potential of the
host-plant but managed population can be utilized for production of
natural products without adversely affecting the host-plant. Phloem
feeders, the group to which lac insects belong, display two sets of
adaptations. First, linked to the high ratio of non essential: essential
amino acids in phloem sap, these insects contain symbiotic micro-
organisms which provide them with essential amino acids - in lac
insect also, a new strain of Wolbachia along with bacteriophage of
Wolbachia and yeast like organisms have been detected. Second,
the osmotic pressure of phloem sap and tolerance of the very
high sugar content which is voided via honeydew. Secretion of
honeydew provides some clues to the understanding of this peculiar
phenomenon of plant-insect interaction. Nutrient composition
of the plant sap in relation to the excretion of honeydew and
qualitative and quantitative estimations of sap carbohydrates,
amino acids, phenolics, vitamins, minerals, hormones etc. has been
analyzed in some phloem feeders. In addition, selected enzymes
considered significant in the host-plant interaction such as amino-
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Research Highlights

Lac production
Productivity and quality improvement

Total flavonoid determination in variants of Palas for
flower colour

Palas (Butea monosperma) bears beautiful scarlet (orange-red)
coloured flowers; ranging from brick-red to pure white with several
shades of intermediate orange-yellow and yellow colours are also
seen. Colour variation in Palas flowers was estimated by quantitative
analysis of total flavonoids using aluminium nitrate method. The
study revealed that scarlet recorded the highest flavonoid content
(80.21 mg/L) followed by flower having chrome yellow colour (43.92
mg/L) and yellow flower (23.14 mg/L. The lowest flavonoid content
(21.90mg/L) was recorded in Golden Yellow flowers collected from
Dumri, Giridih. It seems that the variation in Palas flower colour
could be due to the level of flavonoid synthesis in the flowers.

(VD Lohot)

Molecular characterization of newly collected lac insects

Lac insect samples collected from Manipur, Nagaland, Assam and
Tamil Nadu on different host plants were characterized using cox1
marker. For characterization of housekeeping genes, DNA was
isolated from lac insects and amplified with cytochrome oxidase
gene specific primers. The amplified products were checked on
1% agarose gel and sent for sequencing. Lac insects collected
revealed 89 to 99% homology with Kerria chinensis. Where as, lac
insects collected from Tamil Nadu (on Albizia saman) showed 99%
homology with K. lacca.

(K Thamilarasi and A Mohanasundaram)

Air layering in Palas variants for flower colour

Threevariants of Palas having flower colour variation for yellow colour
from Khakikala and Dumri villages of
Giridih (Jharkhand) were selected for
i air layering. Two treatments of plant
hormones viz., T1 (IBA 2000ppm: NAA
1000ppm: Kinetin 100ppm) and T2
(IBA 1000ppm: NAA 500ppm: Kinetin
50ppm) with one soil media (1 vermi-
compost: 1 Soil: 0.5 sphagnum moss:
2 Sand) were used for air layering. The
air layering was carried in the month
of May 2015 and air layers were cut
from the plants after four months. 10 air layers of each treatment

Fig.1. Comparison between plant hormone
treatments: T1 (A) & T2 (B, C)

were carried out in each plant. Total 60 air layers were done out of
which 31 air layers successfully rooted. The treatment T2 gave high
rooting performance over T1, T2 has given 19 successful (61%) air
layers whereas T1 has given 12 successful (38%) air layers (Fig. 1).

(VD Lohot)
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Fig. 2. Leea crispa plant
at Putadag village
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New record of lac host from Jharkhand
g ﬁ Leea crispa plant (Fig. 2) was discovered in

e o Putadag village, Angarah, Ranchi and Kusmi lac

was observed on Millettia extensa (Benth.) at

Johna village, Ranchi (Fig. 3).

(VD Lohot)

Fig.3. Kusmi lac on
Millettia extensa (Benth.)

Production System Management

Interaction effect of fertilizer application and seed inoculation of Azo-
tobacter, Phosphobacterin and VAM on growth of kusum seedlings

Plant growth parameters e.g. basal shoot diameter, shoot length,
root weight, shoot weight, leaf weight etc. as affected by application
of inorganic fertilizers and PGPR inoculation showed a mixed
response among different treatments during September. Application
of chemical fertilizers did not affect most of the growth attributes,
whereas PGPRs e.g. Azotobacter, Phosphobacterin and Vasicular
Arbuscular Mycorrhizae inoculation (seed) reduced most of the
plant growth attributes significantly. Reduction in shoot weight was
to the tune of 41, 45 and 45 percent respectively due to inoculation
by these PGPRs. Similar trend was observed in other growth
parameters also.

(S Ghosal)
Tritrophic interaction in lac ecosystem

Semiochemcial studies in lac host plant, F. semialata were
conducted by collection of volatile extract from the plants using
three different methods viz., surface extraction, lce soxhelation
and head space. Plant extracts were collected at 1%, 7, and 30
days after lac inoculated and lac un-inoculated (control) plants using
dichloromethane for surface extraction, Ice soxhelation and hexane
for head space method. Volatiles were collected from lac insect
associated products viz., wax, resin, lac insect whole body, honey
dew, lac dye and lac crawlers using hexane. The extracted samples
were analyzed using GC MS to identify the compounds. Volatile
hydrocarbon compound could not be recorded from lac inoculated
and lac un-inoculated F. semialata extract. However, chemical
compounds were recorded from lac wax, lac resin, lac insect whole,
lac dye and lac crawlers. Chemical compounds viz., Tetratricontane,
Hexacosane, Tetradecanoic acid, Palmitoleic acid and Octocosanol
were more commonly recorded from lac associated products.

(A Mohanasundaram)

Broodlac quality study
Broodlac quality study was done with different quality of broodlac
viz., 25, 50, 75 and 100 per cent lac encrustation during jethwi,
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2015. Maximum lac crawlers emerged
on 5" day after harvesting of broodlac
and crawlers continued to emerge upto
123 days after harvesting of broodlac.
But, most of the crawlers had emerged
within 13 days after harvesting of broodlac

(Fig. 5).

(T Al G=W T had H07 7H1)

Fig.5. Crawlers emergence under broodlac qulaity study with

(A Mohanasundaram and KK Sharma)

different quality of broodlac during jethwi 2015 on ber
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Fig.6. Lac insect on Rain tree (Albizia saman) at
Vellore, Tamil Nadu
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Survey for lac insects and lac hosts:

Four northern districts of Tamil Nadu viz., Vellore, Tirivannamalai,
Kanchipuram and Tiruvalluar were surveyed for availability of lac
insect and host plants from October 28 to November 02, 2015.
The regions of Eastern Ghats viz., Jawadhu hills, Kavalur forest area,
Alangayam, Yelagiri forest hills and Thiruthani hills were covered.
Lac host plants, Albizia saman, A. lebbeck, Acacia auriculiformis,

‘ Butea monosperma, Ficus
LW spp, Mellalotus philippensis,
Peltophorum  ferrugenium,

Schleichera  oleosa, and
Ziziphus mauritiana  were
found in surveyed areas.
Lac insect (immature)
" was observed for the first

time in the peripheral

Fig.7. Lac insect on Pipal tree (Ficus religiosa)
at Vellore, Tamil Nadu.

areas of Jawadhu hills at
Vellore on Rain tree (A. saman) (Fig. 6) and Pipal (F. religiosa) (Fig. 7)
and were collected for further study.

(A Mohanasundaram and VD Lohot)

Processing and product development
Physico-chemical characterization of Jhingan gum
(Lannea coromandelica)

Samples of jhingan gum (grade |, Il and Ill) obtained from Bilaspur,
(Chhattisgarh) were comparatively studied and tested for the

presence of functional
groups. FT-IR graphs
(Fig. 8a, 8b and 8c)
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Co-relation of amino acids and viscosity in Acacia gums

Viscosity of Acacia nilotica, Acacia senegal, collected from different
places, and gum acacia, procured from Merck India Ltd. and
Himedia, was determined using Digital Brookfield Viscometer
(Model: LVDV-II+Pro; spindle number LV-2/ LV-4) at 27.5 0C, wherein
all the A. nilotica gum exudates showed Newtonian behavior
with viscosity being shear rate independent and concentration
dependent, as the viscosity of 40.0 % solution of gum exudates
from Bilaspur (Chhattisgarh) displayed highest cP value (284.9) in
comparison to 10.0 % solution (48.8). A. senegal gum exudates and
gum acacia from Merck and Himedia also displayed low viscosity
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Fig. 10: Viscosity of 5.0 % solution of Acacia
senegal, Sudan (CAZRI, Jodhpur)

shear thinning / pseudo plastic

characteristics (Fig. 10). In amino acid analysis of gum samples by
RP-HPLC, glycine was found to be present only in A. senegal, Sudan
(CAZRI, Jodhpur) and that too in a very high quantity (388.67 mg/g
of gum) in comparison to other gum samples collected and analyzed
during the study. Similarly, proline amino acid was also present on
the higher side (31.31mg/g of gum). There appears to be some
correlation between viscosity and the glycine and proline amino
acid contents. This finding also corroborates that the presence of
higher percentage of glycine, proline and arginine amino acids in
gums enhances their viscosity, as in the case of guar gum (Cyamopsis
tetragonolobus) which possesses these amino acids and a very high
viscosity.

(MZ Siddiqui, AR Chowdhury and Thamilarasi K)

Transfer of technology

Education and capacity building programmes

SI. | Name of training programme | Dura- | No.of | No. of
tion |courses| partici-
No- /camps | pants

1. | Trainer’s training programme | One
on scientific methods of lac | week
cultivation

2. | oM Wt amfe w,
TEERUT TE ST W
FHoTh  IRIU HEHH

2. | Farmers training programme on | One
scientific methods of lac cultiva- | week
tion processing and utilization

3. | ar@ & Bt H A
e TEE WIS HEEd

3. | On farm motivational/supple- | 1-2
mentary training programme | days
on scientific lac cultivation




4. | @@ H Gt FT IR 4. |In campus orientation pro-| One
) 4 s feadia stfufa=mg gramme on scientific lac cultiva- | day
FriEn tion (in campus)
5. | @@ + ©d W fram 5. | Participation in Kisan Gosthi/| ---
‘ MY/ HTEIITAT/S1 T TR Workshop/ Educa'tion'al pro-
FrEiFT gramme on lac cultivation
6 Y/ fREE Aell H 6. | Participation in  Exhibition/ | ---
’ Teef Kisan Mela
Total
(CIEGIE RIS IDRCIIS) (A K Jaiswal)
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7* Coordination Committee Meeting of Network Proj-
ect on HPVA of NRG

The 7" Coordination Committee Meeting of Network Project on
Harvesting, Processing & Value Addition of Natural Resins and
Gums was held at the TNAU-Forest College and Research Institute,
Mettupalayam, Tamil Nadu during October 27-28, 2015. Before
inauguration, Dignitaries, Pls and Co-Pls planted different germplasm
of Tamarind in the farm of TNAU-Forest College and Research
Institute. The inaugural session of the meeting was chaired by Dr.
C.R. Anandha Kumar, Vice-Chancellor (Acting), TNAU, Coimbatore
and attended by Dr. M. Maheswaran, Director of Research, TNAU,
Coimbatore; Dr. K.K. Suresh, Dean (Forestry), FC & Rl, Mettupalayam;
Dr. R. Ramani, P.S. & Officer on Special duty (OSD) IARI, Jharkhand;
Project Coordinator of Network Project on HPVA of NRG; Pls, Co-PlIs
and RAs of Project Centres. Dr. C.R. Anandha Kumar in his opening
remark said that emphasis should be given on the secondary plant
products like NRGs. He also mentioned that export and import of
NRGs should be strengthened and technology awareness may
be introduced between commerce and sustainability of NRGs
production. He also suggested that more co-operations should be
established with TNAU for adding new dimensions in the research
on NRGs. He emphasized that multi-locational trials of newer gums
and resins producing species should be taken up. He further stressed
upon to explore the medicinal properties of gums and resins to
boost the basic research on NRGs. The technical session of the
meeting was chaired by Dr. R. Ramani, P.S. & OSD, IARI, Jharkhand
and Co-chaired by Dr. N. Prasad, Project Coordinator, IINRG, Ranchi,
in which Pls of Network Project Centres presented their progress for
the year 2014-15 and Technical Programme for 2015-16. Concluding
session of the meeting was organized on Oct.28, 2015, which was
chaired by Dr. R. Ramani, in which final recommendations were
presented followed by vote of thanks by Dr. A. Balasubramanian, PlI,
TNAU-FC&RI.

( N Prasad)

Institute Celebrates World Soil Health Day

World Soil Health Day was observed at the Institute on December
05, 2015. Shri Ram Kumar Pahan, Hon’ble Member of Legislative
Assembly, Khijri was the Chief Guest of the Occasion and Ms Arti
Kujur, Member Zila Parishad, Ranchi was the Special Guest on the
occasion. Main attraction of the function was distribution of soil
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health cards to the beneficiary farmers. A total of
251 soil health cards were distributed by the Chief
Guest and the Special Guest. A lecture on Soil
Health and Nutrient Management in Jharkhand
was delivered by Dr S. Ghosal, PS. Farmers,
dignitaries, staff members of the Institute attended
the programme.

(S Ghosal)
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Publication and publicity

Research articles

= Singh AK, Jaiswal AK, Bhattacharya A, Singh RK, Singh AK,
Monobrullah Md. and Ghosal S. 2015. Maximization of profitability
through lac production on Flemingia semialata- a bushy lac host.
VEGETOS 28 (2) :219-22

= Singh AK, Ghosal S and Jaiswal AK. (2015) Effect of fortified lac
mud application on growth and flower production of rose.
International Journal of Tropical Agriculture 33 (2): 1023-25.

= Singh RK and Ghosal S. 2015. Effect of mulch on soil moisture,
temperature, weed infestation and rangeeni lac yield of palas
(Butea monosperma) in Jharkhand. The Bioscan 10(3): 1233-1236

= Singh B R and Siddiqui M. Z. 2015. Antimicrobial activity of
Commiphora wightii gum (guggul gum) extract against Gram
positive and Gram negative bacteria. Journal of Microbiology and
Antimicrobial Agents, 1(2): 36-39.

= Singh B R, Dubey S and Siddiqui M Z. 2015. Antimicrobial activity
of natural edible gums. World Journal of Pharmaceutical Sciences,
3(11): 2217-21.

Book Chapters:

= Mohanasundaram A and Monobrullah Md. 2015. Lac insect
life cycle, lac crop cycle and lac related terminology. In: Kumar
Alok, Jaiswal A K, Singh AK and Yogi R K (eds.), Advances in Lac
Production, Processing, Product Development and Value Addition,
ICAR-IINRG, Ranchi, 10-18 pp.

= Monobrullah Md, Mohanasundaram A and Verma Sweta. 2015.
Rangeeni Lac Cultivation on Palas (Butea monosperma) and Ber
(Ziziphus mauritiana). In: Kumar Alok, Jaiswal AK, Singh AK and
Yogi RK (eds.), Advances in Lac Production, Processing, Product
Development and Value Addition, ICAR-IINRG, Ranchi, 75-79 pp.

= Sharma KK. 2015. Collection and conservation of lac insect and
host-plant biodiversity, In: Kumar Alok, Jaiswal A K, Singh Ak and
Yogi R K (eds.), Advances in Lac Production, Processing, Product
Development and Value Addition, ICAR-IINRG, Ranchi, 33-40 pp.

= Sharma KK. 2015. Management of broodlac farm, In: Kumar
Alok, Jaiswal A K, Singh AK and Yogi R K (eds.), Advances in Lac
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Production, Processing, Product Development and Value Addition,
ICAR-IINRG, Ranchi, 107-112 pp.

= Singhal Vibha, Meena SC, Sharma KK and Ramani R. 2015. Lac
integrated farming system (LIFS), In: Kumar Alok, Jaiswal A K, Singh
Ak and Yogi R K (eds.), Advances in Lac Production, Processing,
Product Development and Value Addition, ICAR-IINRG, Ranchi,
96-106 pp.

= Binsi P K, Nayak Natasha, Sarkar P C, Sahu Upali, Ninan George
and Ravishankar C N, 2015. Comparative evaluation of gum arabic
coating and vacuum packaging on chilled storage characteristics
of Indian mackerel (Rastrelliger kanagurta), J. Food Sc. Tech, 3
December 2015.

= Sharma S C, Prasad N and Pandey S K. 2015. Lac Processing —
A Village Level Entrepreneurship, Kumar Alok, Jaiswal A K, Singh
AK and Yogi R K (eds.), Advances in Lac Production, Processing,

Product Development and Value Addition, ICAR-IINRG, Ranchi,
131-139 pp.

= Pandey S K, Prasad N and Sharma S C. 2015. Processing of Lac
—Seedlac, Shellac, Bleached Lac and Lac Dye, Kumar Alok, Jaiswal
A K, Singh AK and Yogi R K (eds.), Advances in Lac Production,
Processing, Product Development and Value Addition, ICAR-

IINRG, Ranchi, 118 - 130 pp.
Institute publications

Ms D Norris memorial lecture booklet on An Ecological Approach

for Economic Development through Natural Resins and Gums, 12pp.
Natural Resins and Gums ICAR-IINRG Newsletter, July- September

2015, 19(3), 08pp.

Promotion Compiled, Edited and Produced by
= Sri D K Singh,TO Dr MZ Siddiqui

promotedto  the Dr Alok Kumar

post of STO w.e.f. .

01.01.2015 Shri SS Bhat
= Sri A K Sinha, TO  DrAnjeshKumar

promoted to the Translation
post of STO wef Anjesh Kumar
01.01.2015

Photographs

= Sri Binod Kumar,
TO promoted to Shri RP Srivastava

the post of STO pyplished by
w.e.f. 27.12.2014
Dr KK Sharma
= Sri B s
Choudhury,Tech.  Director
Asstt.  promoted  ICAR-Indian Institute of Natural Resins

to the post of STA  and Gums, Namkum, Ranchi - 834 010,
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q. Fe™¥F 29.06.2014 ¥ 9.0.9g™F A U Asstt. promoted to the post of STA w.e.f. 22.06.2014

[ree—— Joining
St R T 3 RAF-00.10.2015 B M (H wWRA) F W 1. Sri Saurabh Swami joined The Institute to the
R WA § AeE post of Scientist (Agril. Chemical) on 09.10.2015
St ST TRA ¥ RAF-12.10.2015 & S0 (HY W) § € - - .

4 2. SriAsish Rout joined the Institute to the post of
R G § AeE J P

Scientist (Agril. Chemical) on 12.10.2015






