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Role of lac culture in biodiversity conservation:
Issues at stake and conservation strategy
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play an important role in economics of lac growers
merce, viz. resin, dye and wax. Cultivation of lac not About 20-38% of the total agricultural income of the

only provides livelihood to millions of lac growers, but tribal growers of Jharkhand is contributed bflaktearly

also helps in conserving vast stretches of forests and one million mandays per annum are generated by the indus-
biodiversity associated with lac insect complex. The tries engaged in post-harvest processing of lac. Besides,
lac ecosystem is a complex multi-trophic web of flora India fetches approximately Rs 120-130 crores of foreign
and fauna; of the 87 species falling under nine genera exchange through export of lac every year. Lac resin being
recorded from the world, 19 species belonging to two natural, biodegradable and non-toxic, finds applications
genera, namelyKerria and Paratachardinaare found i food, textiles and pharmaceutical industries in addition
in India. Lac insects thrive on more than 400 plant 1, gyrface-coating, electrical and other fields and pro-
vaied eonomic, medicinel and. social significance, 4SS {mmense employment opporturities.

Twenty-two species of lac predators, 30 species of pri- The lac insect ecosystem is a complt_ax myltl_-trop_hlc
mary and 45 species of secondary parasites, besideé"’e_b of_ flora and fquna. It r_epresents a rich biodiversity,
several fungal pathogens, represent a rich biodiversity which includes besfldes lac msect_s,_ lac-host plants, several
of this ecosystem. Moreover, this natural lac complex Predators of lac insects, beneficial parasites, harmful
also maintains a variety of other tree flora, macro parasites, microbes and a variety of pests of host plants.
fauna and soil microorganisms. Several of the insect The lac host plants constitute the first trophic level, pests
fauna associated with lac insects are species-specificof host plants and the lac insects make the second, preda-
(exclusive to the ecosystem) and hence, loss of evefors along with primary parasites the third and parasitoids
one species of lac insect poses a danger of losing manys |ac predators constitute the fouth trophic level.

other related species. Many lac insects and associated

fauna have become endangered where lac cultivation _. . . .

has been abandoned or habitat destroyed. Promoting Biodiversity in lac insect ecosystem

and encouraging lac culture will not only check envi-

ronmental degradation but also conserve associated Lac insects and host plants

fauna and flora for posterity.

Lac insects are exploited for their products of com-

Lac insects require plant species for survival. More than
Keywords: Biodiversity, conservation, lac culturéer- 400 lac hosts have been observed to carry lac insects
fia lacca. throughout the worfi®. Of the nine genera and 87 species
of lac insects reported from the world, two genera and 19
LAC insects, the crowning glory of India’s rich insectSPecies are found in our counftrBpecies belonging to
fauna (representing 21.8% diversity of the known lac if#énusParatachardinaproduce a hard, horny substance,
sect species) are exploited for their products of commerdghich is insoluble in alcohol. These are unitire and
viz. resin, dye and wax. Our country is the largest prée generally treated as parasites of economically important
ducer of lac (a resinous compound secreted by lac ins@@nts such as tea and sandal. However, receRasa-
while feeding on phloem sap of certain plants called |d@chardina spp. have been found to be potential bio-
hosts) in the world, accounting for about 50-60% of theontrol agents for managing weddmd need to be nurtu-
total world lac production. At present, production of raw€d as such. Lac insects under geKesria are generally
lac in India is approximately 20,000 metric tonnes IOEt?i-voltine exceptK. lacca mysorensigound onj_alarl
year. The major lac-producing states are Jharkhand (5#&horea talura and K. shardaon kusum(Schleichera
of the country’s production), Chhattisgarh (23%), Wes‘?_'egsa and raintree Albizia samaj, which are tri-vol-
Bengal (12%), while Orissa, Gujarat, Maharashtra, Uttdn€". Indian lac insectierria lacca (Kerr), the most im-
Pradesh, Andhra Pradesh and Assam are minor produc@tant and widely exploited insect for lac cultivation can
Over three million tribals inhabiting these states are efjdrther be distinguished into two strains or infra sub-

gaged in lac cultivation. Lac insects and their host plangPecies forms, theangeeniandkusmion the basis of dif-
ferences in life cycle, host preference and quality of lac

*For correspondence. (e-mail: lac@ilri.ernet.in) produced.Rangeenistrain is characterized by unequal dura-
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Figure 1. a, Crimson lac insect: body colour crimson, resin colour yellowish orangéellow lac insect: body colour changes to yellow, resin
colour remains yellowish orange, Cream lac insect: both body as well as resin colour are creamish.

tion of bi-voltine life cycle and non preferencelafsum hosts, e.gkusum(S. oleosy palas(Butea monosperma
as a host, wheredausmistrain by a more or less equi-andFicus spp?.

durational life cycle and preferringisumas a host. Quality  Considerable inter-specific and intra-specific lac host
of resin produced biusmilac insect is superior in com- variability vis-a-vis lac insect like density of settlement,
parison tarangeenilac insect. Significant quantitative andinitial mortality, sex ratio, size and weight of the insect
qualitative variation in various biological attributes of thesell has also been observed.

lac insect, viz. yield of resin, fecundity, sex ratio and

body colour have also been reporfet!. The pigment | ;- incect associated fauna

present in the lac insect haemolymph (laccaic acid or lac

dye) is non-tpxic and finds' numerous.applications in te.xtilel,he soft-bodied lac insects produce a resinous secretion
pharmaceutical and food industry. Qative and quanti- which protects them from adverse environment. In spite

tative variations in lac insect dye have been observ% this protective covering, the insects due to their sedentary

showing crimson, yellow, albino and cream body COIOLﬁabit are always a sitting prey to predators and parasites.

(Figure la-c). ) : : -
Similarly, quantity of lac dye present in the resinTWenty two lac msgscist; predators, 30 primary parasites, 45
sc?condary parasit and several fungal pathogens of

(erythrolaccin) also varies depeqdlng upon the lac msqag insects as well as lac hds$t® besides several other
and the host plant on which the insect is reared. Lac hos

plants can be divided into various categories based on t%ssouated Insects visiting lac insects for honey dew rep-

: ' {&ent a rich biodiversity of this ecosystem. Moreover,
degree of the preference of the lac insects for the various . A .

. . natural lac insect complex maintains a variety of other
hosts, and the abundance and quality of lac obtained Y A .
. . . . ree flora, macro fauna and soil micro-organisms.
infection upon the host (Sharma, unpublished). It is possi-
ble to divide hosts into further categories. First, there are
species which are excellent hosts throughout the year ais$ues at stake and conservation strategy
wherever they occur. Secondly, there are those species
which are good hosts in certain restricted regions of tidot long ago, cultivation of lac was carried out practi-
country, whereas in other regions they are either indifferecally throughout the country. Shrinking economic returns
or do not take lac cultivation at all. Thirdly, there are hostsom lac cultivation due to varied reasons and changing
which are major for certain specific purposes and in cesocio-economic conditions have, however, eroded the
tain specified seasons. Again, while one race or variety afea under lac cultivation. Lac cultivation is now restricted
host species is a good host, another (which may not bely to certain pockets of Jharkhand, Chhattisgarh, West
botanically distinguishable from the first) may be a nonBengal, Orissa, Maharashtra, Madhya Pradesh and Guja-
host. Several examples from this type are well known laat. Punjab, Rajasthan, Karnataka and Tamil Nadu

CURRENT SCIENCE, VOL. 91, NO. 7, 10 OCTOBER 2006 895



REVIEW ARTICLES

P o ENDANGERED 1 ACINSECTS
| |= K chamberiin
= K. saimmnnis
= K. ehrach caa
= K fici jhansisriv
5 |= K imdicols
—
= K lacea avbigia
= AL larca Fyviacemnady
= K. mepalenad
= K. pavema
1 K. rasgoanenih

@ Ay, LY - MAJOR AREAS
i - MINOR AREAS -

Figure 2. Lac-growing areas of the country showing distribution of endangered species of lac insects.

Table 1. Important lac-growing regions (states) of the country and various lac hosts exploited for lac cultivation

Area State Important lac hosts reported
Major lac-growing region Jharkhand Butea monospermaCroton oblongifolius Ficusspp.,Protium serratum
Schleichera oleos&iziphus mauritiana
Chhattisgarh Acacia catechuB. monospermaS. oleosaZ. mauritiang Z. xylopyra
West Bengal B. monospermaFicusspp.,Samaned=Albizia) saman Z. mauritiana
Minor lac-growing region Orissa S. oleosaZ. mauritiana
Maharashtra Acacia catechpA. nilotica, B. monospermaS. oleosaZ. mauritiana
Gujarat A. catechyB. monospermaZ. mauritiana
Uttar Pradesh A. nilotica, B. monospermaZ. mauritiang Z. xylopyra
Assam Albizia lucida Cajanus cajanGrewiaspp.,Ficusspp.,Flemingia macrophylla
Kydia calycina Leea crispa
Andhra Pradesh B. monospermaAlbizia samanPeltophorum ferrugenium
Negligible contribution presently  Rajasthan Acaciaspp.,B. monospermaFicusspp.,Z. mauritiana
Punjab A. nilotica, Ficusspp.,Z. mauritiana
Karnataka Acaciaspp.,Ficusspp.,Shorea talura
Tamil Nadu A. nilotica, B. monospermaS. talurg Z. mauritiana

earlier contributed significantly to national lac producplants is economically not viable. Moreover, lac host
tion, but now their share is almost negligible. As a resulplants exploited for commercial production of lac vary
many species of lac insects reported from these pladesm region to region (Table 1). Danger looms large on
have either become extinct or are in the ‘waiting list’ obther host plants whose economic importance remains to
extinction (Figure 2). With abandoning of lac cultivation be realized.

unutilized lac hosts are frequently cut for timber and fuel The future of various flora and fauna associated with
wood, etc. Out of more than 400 plants on which lac ifac is thus intricately linked to the fate of lac cultivation.
sects have been observed, only about two dozen are utilifast shrinking area of lac cultivation is a serious threat to
for lac production as commercial lac cultivation on othebiodiversity of the lac insect ecosystem.
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Some of the important issues at stake are as follows:months to complete one generation; (iv) no open/organ-
ized market is available to lac growers, and (v) pests and

Of the 19 species of lac insects reported from thaiseases do cause substantial damage to the culture. These

country, mainlyK. laccais exploited for commercial biotic factors are manageable, but tribal lac growers are so

production of lacK. chinensisn the northeastern statespoor and ignorant that they are unable to take any control
andK. shardain coastal regions of Orissa and Westmeasures. Keeping in view the importance of lac cultiva-
Bengal are also cultivated to a certain extent. Potentitibn, there is a need for properly identifying, documenting
of other lac insect species reported from the countgnd conserving the lac insects and associated fauna.
remains to be exploited. Wild lac insects are princi- The steps which merit immediate attention are:

pally distributed in the forest and sub-forest regions.
Thus, the future of lac insects is intricately linked tdi)
the fate of the forests. Fast depleting forest cover of
the country is a serious threat to the biodiversity of lac
insects as well as their host plants. In the absence of
human intervention, the unattended species of lac in-
sects and their host-plant might be lost.

Fluctuating prices of lac and over dependence on foreign
buyers leading to shrinking economic returns from lac
cultivation has eroded the lac cultivation area. Orissa,
Gujarat, Assam, Punjab and Uttar Pradesh earlier cofid
tributed significantly to lac production but now their
share is almost negligible as cultivation of lac has
been abandoned. Many species of lac insects reported
from these places have thus become endangered.

Lac insects infesting economically important plants,
viz. litchi (Litchi chinensi}, mango Mangiferaindica),

There is need to undertake extensive surveys of the
country and abroad to know the present status of the
lac insects and their plant host biodiversity. The re-
ported species of lac insects do not give any idea,
hitherto, of unreported species and more importantly,
the infra-specific genetic diversity of these species
of economic value. There is need for properly iden-
tifying, documenting and conservinin (situ andex
situ) the diversity of lac insects.

Action needs to be initiated to build a strong infra-
structure to develop field germplasm bank to con-
serve at one suitable place, all the recorded lac
insects and host plants. Protected lac insect and
hosts habitats on the pattern of sanctuaries and wild
life parks in different agro-climatic zones are needed
to conserve the precious wealth of our country.

ber (Ziziphusmauritiang), sandal $antalumalbum),
etc. are the direct targets of pest management leading
to erosion of biodiversity of lac insects and associatekhble 2. Species-specific/important insect pests exclusive to lac eco-

fauna. system
* Species belonging tBaratachardinado not produce |nsect Family
true lac of commercial importance and are pests of sueh .
important plants as sand#gntalumalbum) and tea Pr*”:arrgsfgf;fﬁgg . Tetrastichus Eulobhidac
(Thea chinensjsand hence are deliberately destroyed. [?urpureus(Car}T/] ) P
* Some of the ir_13ect faqr_la associ:?lted with the lac in—coccophagusschirchii Mahd. Aphelinidae
sects are species-specific (exclusive to the ecosystengrencyrtusdewitziMahd. Encyrtidae
and hence loss of even one species of lac insect poses*‘Bupeimustachardiae(How.) ~ Eupelmidae
danger of losing many other related species (Table 2) Marietta javensisHow. (=M. leoperding - Aphelinidae
« In agriculturally advanced states like Puniab and ParechthrodryinuslavicornisCam. Encyrtidae
g : y N | . TachardiaephagusachardiaeHow. Encyrtidae
H_arygna,be_r in t_he_ wild has been replaced by high- T somervilliMmahd. Encyrtidae
yielding fruit varieties. The trees are regularly pruned )
d subjected to pest management measures, whid) dators of lac insect
an | p g ! ublemmeamabilisMoore Noctuidae

have led to the loss of lac insects. Pseudohypatopé&=Holcocera)
* In drought-prone states like Rajasthan and Gujarat,pulvereaMeyr.

twigs of lac host trees such Bstea monospermg@alag,

Albizia samar(raintree) andricus spp. are utilized as

Blastobasidae

Secondary parasites

ApantelegachardiaeCam. Braconidae
cattle fodder during adverse conditions, thus prevent-A. fakhrulhajiaeMahd. Braconidae
ing natural multiplication of lac insect populations.  AphrastobracorflavipennisAshm. Braconidae

*Brachymeriatachardiae Chalcidae

. . . . L . .. *ChelonellacyclopyraFranz. Braconidae
ane lac cuIt|va_t|on is abandor_wed, its re—|r!|t|at|on is dif- ElasmusalbomaculatusGahan Elasmidae
ficult because: (i) broodlac (akin to seeds in other_cro_p_s)E_ claripennisCam. Elasmidae
cannot be stored for more than a week and its availabilityeurytomapallidiscapusCam. Eurytomidae
becomes a major constraint in starting lac cultivation Perisierola(=Goniozu$ pulveriaeKuerten Bethylidae

Pristomerussulci Mahd. & Kolub.
*TrichogrammatoideananaZzZehnt.

Ichneumonidae

afresh; (ii) multiplication ratio in lac culture is low (3-7), Trichogrammatidae

i.e. for every 1 kg of broodlac used we get only three to
seven kg; (iii) life cycle of lac insect is long, it takes 4—8Not species-specific but with very narrow host range.
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(iii) Integrate lac culture with agriculture and include 2. Annual Report 1998-99, Indian Lac Research Institute, Ranchi,
multi-purpose lac host plants in social forestry pro-_ PP 27-28.

fatl t th tat h | lti . Roonwal, M. L., Raizada, M. B., Chatterjee, R. N. and Singh, B.,
grammes of, at least, those states where lac culliva- Descriptive account of the host plants of the lac inseatcifer

tion is/was carried out, as it will not only diversify lacca (Kerr) and the allied plants in the Indian region (Part 1 & 2),
land use for increased productivity but also help Indian Lac Cess Committee, Ranchi, 1958, p. 140.
save lac insects and associated flora and fauna. 4. Varshney, R. K. ahd Teotia, T. P. S., A supplementary list of the
(iv) Paratachardinaspp., though do not produce lac of ~ 1St Plants of lac insectd. Bombay Nat. Hist. Sqc1967,64
commercial import_ance, are potential natural Comr0|5. Varshne;/, R. K., Further data on host-plants of lac insects
agents for perennial weeds and need to be nurtured (Tachardidae: Homoptera). Bombay Nat. Hist. Sac1968,65,
as such by making them a component in integrated 249-251.
pest management schedule as bio-control agents fdr Sharma, K. K., Ramani, R. and Mishra, Y. D., An additional list of
managing weeds. the host plants of lac insectéerria spp. (Tachardidae: Homop-

. . tera).J. Non-Timber For. Prod.1997,4, 151-155.
(iv) Develop a database on all aspects of lac prOdUCtlon7 Sharma, K. K. and Ramani, R., An update on synoptic catalogue

processing, product development, export, employ- of |ac insects (Homoptera: Tachardidad). Bombay Nat. Hist.
ment generation, etc. for better policy planning. Soc, 1999,96, 438-443.
8. Campbell, M. H., Holtcamp, R. H., McCormick, L. H., Wykes, P.
. J., Donaldson, J. F., Gullan, P. J. and Gillespie, P. S., Biological
Conclusion control of native shrubsZassiniaspp. using native scale insects,
AustrotachardiaandParatachardinasp. (Hemiptera: Kerriidae) in

Most of the lac host trees are confined in forest areas, NeWw South WalesPlant Prot. Q, 19949, 64-68. ,
Mishra, Y. D. and Sushil, S. N., A new trivoltine species of genus

thus_ mqkmg them the Storeho_use (_)f I(’?lc insect Q|yer5|ty. Kerria Targioni—Tozzeti (Homoptera: Tachardidae) thriving on
Cultivation of lac not only provides livelihood to millions Schleichera oleosglour.) Oken from eastern Indi@rient. In-
of lac growers but also helps in conserving vast stretches sects 2000,34, 215-220.
of forests, lac insects and associated biota as most of tHe Chauhan, N. S. and Teotia, T. P. S., A new variant in the lac in-
lac hosts are in forest areas and farmers resist felling of Sect:Kerria lacca(Kerr). Entomol. News|.1973,3, 33-34.
these trees and protect them for lac cultivation Therebll' Chauhan, N. S. and Mishra, ¥. D., A new colour locuidrria
prot ! ‘ : =DY.  |acca (Kerr). Curr. Sci, 1977,46, 272-273.

lac culture plays a vital role in the protection of our bio;, Varshney, R. K., Taxonomic studies on lac insects of Ir@i&.
resources. Growing lac hosts for timber and fuel yields ent. InsectsSuppl, 1977,5, 97.
revenue in cycles of long years, whereas cultivation of |a8- Ramani, R. and Sharma, K. K., A review of some genetical as-
on these trees gives a return almost every year. Thus, lac Pects of lac insectsinn. Entomol, 1991,9, 47-53.

rowers give more importance to reaqular income from Mishra, Y. D., Sushil, S. N., Kumar, S. and Bhattacharya, A.,
g . N g p 9 . . Variability of lac productivity and related attributeskKerria spp.
cultivation of lac over the years to one-time income from  (Homoptera: Tachardidae) on b&Ziphus mauritianj J. Ento-
timber or fuel. Average net profit from one tree is Rs 109 mol. Res.2000,24, 19-26.
for palas Rs 202 to 1060 fober and Rs 1320 fokusum 15 Mishra, Y. D., Sushil, S. N., Bhattacharya, A., Kumar, S., Mallick,
per crop cycle. Thereby, lac-culture plays a vital role in A. and Sharma, K. K., Intra specific variation in host plants affect-

tecti f bi L | id tai ing productivity of Indian lac insecKerria lacca(Kerr).J. Non-
protection ofr our plo-resources. Lac also provides sustal- Timber For. Prod, 1999.6, 114-117.

ned high economic returns, generates employment oppae. srinivasan, M. M., Lac, its cultivation and manufacture in India,
tunities and has potential to pave aosg foundation for Chapter IV — Host plants of the lac inseletdian For., 1956,82,
lac-based rural cottage industries. About one million man- 180-193. . _ _ _ .
days are generated in the existing Iac-processing factb7-' Varshney, R. K., A check list of insect parasites associated with
. L . . lac. Orient. Insects1976,10, 55-78.
”e_s' With increasing demand for natural products, e'g_' Iﬂi. Das, B. B., Present status of entomological research on lac in India
fruits and vegetable coating and as food colour, the time ang future strategies. Part 1. Present status of knowlduigien
is ripe to introduce lac culture in the farming system and Shellac(Annual Number)1990, 9-16.
on idle lac host trees in the forests. It is evident from th¥. Shaoji, Gu., An investigation on the pathogens of both lac insects
foregoing account that promoting and encouraging lac_ and their host plantsor. Res, 1993,6, 711-713.

. . . 20. Sharma, K. K., Jaiswal, A. K. and Kumar, K. K., New record of
culture will n_Ot only Check environmental degradation fungi associated with Indian lac insekgrria lacca(Kerr). Indian
and help rebuild the ecological balance, but also conserve ;. gntomol, 2001,63, 369-371.
endangered lac insects, associated fauna and flora for

posterity.
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