LAC
CULTURE



INTRODUCTION

e Lac is derived from Sanskrit word IMPORTANCE

“Laksha” meaning a hundred
thousand i.e. large number of insects * An eco friendly, biodegradable, self sustaining

are involved in its production. natural material.

+ Lacisa resinous substance deposited  ° Hosted on trees primarily grown in wasteland

on the twigs of various trees by the sk
female of the lacinsect whichis used * Source of livelihood of tribal poor inhabiting
in the manufacture of varnishes, forest and sub forest areas.

sealing wax, etc. and in the ¢ Promotes afforestation.
production of a red colouring matter.

*To produce 1 kg of lac resin, around 300,000
insects lose their life




LAC INSECTS

Classification

* Phylum: Arthropoda

* Class: Insecta

* Order: Hemiptera

« Super Family: Coccidae
 Family : Tachardiidae ( Kerriidae)
* Genus: Kerria

» Species: lacca

» Strains: rangeeni, kusmi

Distribution

 Total lac species= 838
« Genera=9

 Two sub families:

a) Tachardiiae- lac secretion of this is resinous and
alcohol soluble.

b) Tachardininae- lac secretion is horny and alcohol
insoluble.

* Only species of genera Kerria produce true lac.

* Out of 21 species of Kerria in world only few are
exploited for commercial cultivation.

* Lac insects prefer warm climate so they are found
In tropical and subtropical regions.

o |tis restricted to South, East & Southern Asian
countries like India, Thailand, China, Indonesia,
Bangladesh, Myanmar, Laos, Vietham.

* Global leader is India followed by Thailand.



Morphology

Structure of Male Lac-insect: % 4 Y {) V4
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* Thorax bears three pairs of legs. Wings may or may not be found. = VN 3 e VN N,

« Abdomen is the largest part of the body bearing a pair of caudal
setae and sheath containing penis at the posterior end. Fig; Male with wings Fig; Male without wings

Structure of Female lac-insect:

 smaller in size.

* Head bears a pair of antennae and a single proboscis. Eyes are
absent.

* Thorax is devoid of wings and legs. The loss of eyes, wings, and
legs are due to the fact that the female larvae after settling down
once never move again and thus these parts become useless and
ultimately atrophy.

« Abdomen bears a pair of caudal setae. It is female lac insect which
secretes the bulk of lac for commerce.



Life Cycle
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Fig. 6.3 Diffcrent stages of lac inscct. (a) Just scttled lac nymphs, (b) adult female lac inscct, (¢)
SEM of female inscct after removing resin



Reproduction

Beside sexual reproduction seven kinds of parthenogenesis is also
seen.

Indian lac insect is purely zygogenetic.

After maturity, males emerge over the lac incrustations and enters
the female cell through anal tubular opening and fertilizes it.

A male can mate with 40-45 females and die immediately after
mating.

Fig. 2 A colony of Kerria lacca (Kerr)

Fertilized eggs develop within the ovaries of their mothers. near sexual maturity
Developed eggs are layed in brood chambers (oviparity reproduction). '
Female lays one batch of eggs and die subsequently to oviposition.

Crawlers emerge from the chorionic memberane and come out
through anal tubercular opening of the mother cell. The larvae are
minute, boat shaped, red coloured .

A female produce normally 300- 400 eggs.

Fig. 4. Wild-type and cream mutants
of K. lacca (rangeeni), prior to
oviposition



Lac Secretion

e Lac is a resinous substance secreted by
certain glands present in the abdomen of the
lac insects. The secretion of lac begins
immediately after the larval settlement on
the new and tender shoots. This secretion
appears first as a shining layer which soon
gets hardened after coming in contact with
air.

* This makes a coating around the insect and o R L .
the twig on which it is residing. As the e v | 5385237
secretion continues the coating around one
insect meet and fuses completely with the
coating of another insect. In this way a
continuous or semi-continuous incrustation
of lac is formed on the tender shoots.

* Virgin females secrete less resin and live
longer.



Table: Categorisation of host plants on the basis of utility

A. Host plants of commercial importance

Palas — Butea monosperma (Lam.) Taub. (Papilionaceae) [Butea frondosa Koen.,
Ex Roxb. (Leguminosae: Papilionatac)]

Kusum — Schleichera oleosa (Sapindaccae) (Lour.) Oken. (syn. S. trijuga Willd,)
Ber — Ziziphus mauritiana Lam. (Rhamnaceac)

B. Host plants of specific importance

1.

Summer brood preservers

Galwang = Albizia lucida Benth, (Leguminosac: Mimosoideac)

Jharkhali, Khunia — Ficus cunia Buch.-Ham. (Urticaceae) [syn. Ficus
conglomerata Roxb.]

Pakur, Pilkhan — F. lacor Buch.-Ham. (Urticaceae) [syn. Ficus infectoria Roxb.,
non Willd. |

Pipal = F religiosa Linn. (Urticaceae)

Sandan — Qugeinia dalbergioides Benth. (Sandan — Leguminosae: Papilionatae)

[=Ougeinia oojeinensis (Roxb.) Ohashe (Leguminosae)| [syn. Dalbergia
vojeinensis Roxb. and O. dalbergioides Benth, (Ougeinia oojeinensis)|

Alternate kusmi hosts

Khair — Acacia catechu Willd, (Leguminosae: Mimosoideae)
Galwang — Albizia lucida Benth. (Leguminosae: Mimosoideae)
Winter brood preserver

Bhalia — Flemingia macrophylla (Willd.) (O. Ktze ex Merrill)
(Papilionaceae/Fabaceae)

Semialata — F semialata Roxb. (Papilionaceae/Fabaceae)

C. Host plants of regional importance
Babool = Acacia arabica Willd. (Leguminosae: Mimosoideae)
Bhawal — Grewia didyma or laevigata (Tiliaceae) [=G. glabra Bl. G. disperma
Rottl.]

Pansaura — G. serrulata DC. (Tiliaceae) [syn. Grewia multiflora Mast., EB.1.,
non Juss.]

Leea aspera Wall, Non Edg. (Vitaceae)
Banchalta - L. erispa Linn, (Vitaccae)
Galeni, Gangma — L. robusta Roxb. (Vitaceae)
Jalari — Shorea talura Roxb, (Dipterocarpaceac)
Ghont = Ziziphus xylopyrus Willd. (Rhamnaceae)
D. Host plants for plantation use
Galwang — Albizia lucida Benth, (Leguminosae: Mimosoideae)
Arhar — Cajanus cajan (Linn.) Millsp. (Leguminosae: Papilionatac).
[Syn. C. indicus Spr.]
Bhalia — Flemingia macrophylla (Willd.) O. Ktze ex Merrill
(Papilionaceae/Fabaceac)
Semialata — Flemingia semialara Roxb. (Papilionaceac/Fabaceac)

Ber — Ziziphus mauritiana Lam. (Rhamnaceae)



Lac Cultivation

* There are six cultural operations in lac cultivation

(1) Pruning of host plant
1

(2) Brood lac Inoculation

!

(3) Phunki removal

!

(4) Insect pest management

!
(5) Harvesting

!
(6) Scrapping



(1) Pruning Of Host Plant

Proper pruning is important for growth of new and short
shoots suitable for settlement of lac insects. Old and hard
branches can never give a satisfactory production. The
following points should be borne in mind during the pruning.
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* The general health and strength of the tree should be
maintained by avoiding excessive pruning.
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* Cutting should provide a good shape of the tree and allow
plenty of room for the growth of new shoots.

* Ordinarily, branches exceeding 2”in diameter should not be
cut. The most satisfactory results are obtained by cutting at
a thickness of 1-2” in diameter.

e Thin branches under 72" diameter should be cut close to
the branches or trunk from which they arise.
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* Dead and diseased branches should be removed and split
or broken branches should be cut below the split or break.




(2) Brood Lac Inoculation

* Introduction of newly hatched
(Brood) lac nymphs on a lac
host is known as inoculation.

* Quantity of brood lac required
for a tree depends upon the
kind of tree and the size and
number of suitable branches.

* |t is estimated that 20 gm
brood lac is require for 1 m of
shoot length.

* Two types of inoculation viz.
natural and artificial. Artificial
inoculation is preferred.



Process of Artificial
Inoculation:

* The twigs of brood lac are
Cut in Size 12 - 15 Cm in (a) Longitudinal infection (b} Lateral imfection (c) Interlaced infection
Iength- Fig. 37. Three different ways of artificial inoculation of lac

* Then, the cut pieces of
brood twig are to be putin
to 60 mes nylon net bags
and tied to fresh tree twigs
in such a way that each
stick touches the tender
branches of trees at
several places.

* The nymphs swarm from
brood and migrate to
tender and succulent twigs
and infest them.



Following points should be keep in mind for better lac production:

The brood must be fully mature and free from insect and disease infestation.

Lac brood should not be kept for long time after harvesting it should be inoculated
immediately after crop cutting.

Lac larvae emerge from the brood within a week or ten days from the time of first emergence
and to get best result inoculation should not be delayed beyond 2-3 days of noting larval
emergence from the brood lac.

Before tying of the brood lac stick should be put into nylon net bags of 60 mes.

Brood should be tie on upper surface of branches. This will prevent falling of twigs and
provide full contact for quick and easy crawling of the nymphs.

In winter, room storing brood lac sticks is moderately heated to 200C to induce swarming,.
Generally, cultivation of kusmi on rangeeni area and vice versa should be avoided.
Correct amount of brood lac, neither less nor more, should be used for infection.

Brood lac from a particular host used year after year is likely to deteriorate in quality.
Therefore, alternation of brood and host give production of a better quality of brood Iac.



(3) Phunki removal

The brood lac stick after emergence and settlement of nymph on
hew branches, the stick with dead lac cells and present resin is
called Phunki or Phunki lac.

* This phunki must be removed after full settlement of nymphs at three week of
iInoculation.

« Small dauli or phunki removal hook can be used for this purpose.
« After collection of phunki stick should be scraped and sold timely.
* This practice prevents lac predator and parasite infestation on new crop.



(4) Insect pest management

* Insect pests damages about 30-40% of lac
population. Two types of insect pests are
damages lac insect:

A. Predators: Three most important insect
predator are Eublemma amabilis Moori,
Pseudohypatropa pulverea Meyr and
Chrysopearla spp. Commonly known as
lace wing bug, order Neuroptera .

B. Parasites: Lac insects are parasitized by
small so many parasitic species of insect
belonging to super family Chalcidoidea,
order Hymenoptera. These insect pests lay
their eggs in lac cells and their grubs feed
iInternally on lac insects within the cells.

Lace wing bug



Precautionary Measures

Control Measures

Only healthy pest-free brood lac should be used
for inoculation.

The twigs for inoculation should be cut just before
swarming to get healthy brood.

Entire crop should be harvested at the maturity,
partial harvesting should be avoided.

The inoculation stick or phunki lac should be
removed timely and fumigated or immersed in
water to Kkill the pest.

Stick lac should be scrapping as soon as possible
and should be processed immediately to convert
into seed lac.

Infected stick lac treatment with fumigant
iInsecticide along with predators and pests.

Remove eggs of Chrysoperla from the plant or lac
cells time to time.

Regular monitoring is of insect pest.

For Chrysopearia spray Dichlorovos (Nuvan)
@0.03% (14.5ml/10 lit water).

First insecticide after one month of lac
inoculation cartap hydrochloride 50 SP @ 0.05
% (10g/10 lit water) solution or ethofenprox 10
EC (Nukil) @ 0.02 % (2 ml/ lit).

In rangeeni crop endoxacarb 14.8EC @
0.007% (5 ml/10 lit) water solution. Second
spray of the insecticide at two month of lac
inoculation or one month after first spray
application.

In jethwi crop of kusmi strain application of
Bavistin 50 WP should be spry @ 3gm/14 it
water after 45-60 days or as per need time to
time.

Similarly in both the crop of rangeeni strain.
Avoid pesticide spry at male emergence.




(5) Harvesting of lac

Harvesting is the process of collection of lac from host trees. It may be of two types:-

. Arilac harvesting: Immature harvesting and collection of lac before swarming is known
as ‘Ari lac’.Drawbacks-insects may be damaged at the time of harvesting. Ari lac
harvesting is recommended in case of rangeeni only.

ll. Mature harvesting: Harvesting lac is collected after swarming. The lac obtained is
known as mature Lac. To know the exact date emergence and swarming of nymph a
simple visual method is adopted.

= A yellow spot develops on the posterior side of lac cell towards crop maturity. This spot
spread forwards until it covers half of the cell.

= Cutting of twigs for harvest can be done at any time between the stages while yellow spot
occupies one third to one half of the cell area.

* Harvesting period vary according to crop season and strain used.
= Mature lac harvesting is of two types:

(a) Partial harvesting: this harvesting is performed when surplus brood lac is on the tree
and sufficient branches are available on the tree for next generation.

(b) Complete harvesting: In this process lac is fully harvested from the plant and plant is
pruned and left for new shoot emergence.




Table: Lac Crops on the basis of strains and months

Infection with Emergence of Crop reaped Female give rise lo
swarming larvae male insect swarming larvae

Ranjeenl or Nankusuml Crop

Katki August Oct.-Nov. Oct.-Naov,
(June-July)
Baisakhi  Feb.-March April-May June-July
(Oct.-Nov.)
Kusumi Crop

Jethos
(January) March-April June-July June-July

Aghani Seplember Jan.-Feb.
(June-July)




(6) Scrapping
* Removal of lac resin incrustation from lac host stick

is called scraping.

e After harvesting of matured lac and some time
immature lac is need to be scraped as primary
processing for long time storage.

* This practice is done with the help of scraping knife.
Scraping of stick lac has following benefits:

v'Help for quick dry and minimize the moisture
content.

v'Save the lac loss from lac predators.

v'Easy storage.

v'Escape from fungal attack.

v'Hidden insect stages can be killed and removed.

v'Increases the storage life




Forms of lac

« Stick lac: incrustation separated
from the host. Also called crude
or raw lac.

Composition of stick lac: Lac
resin-68% , Lac wax-6% ,Lac dye-
1% , Others- 25%

 Seed lac (Chowri): Stick lac after
grinding and washing.

* Bleached lac: Itis refined
roduct obtained by chemical
reatment, white or pale yellow.

 Dewaxed lac: It id bit harder,
brighter than bleached lac and
free from wax.

i Dewaxed lac @S Eas
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* Shellac: Seed lac is processed,
melted, which takes the form of
yellow coloue flakes (Shellac).

* Kirilac: During formation
ofshellac, Lc is forced out of bag,
impurities such as insect bodies
or twigs are left in the bag. The
residue left inside this cloth bag is
another variety of refuse lac Shellac
known sa kirilac.

Kirilac @

e Garnet lac: It is prepared from
inferior seed lac or kirilac by the
solvent extraction process. It is
dark in colour and free from wax.

* Button lac: After melting process,
lac dropped on a zinc sheet and
allowed to spread out into round
discs 3” dia nd %” thick called Garnet lac
button lac U I




In Food Can Lacquers.

Coating for Food and Food Packages.
In Dry-Bright Floor Polishes.

Use of Dewaxed shellac in Fruits.

Uses of Lac

An Estar Complex of Long
Chain Hydroxy Fatty Acids
and Sequitarpena Acids

'

Deqgradation by
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Used In b Modified With
* In Paper Varnishes.  Spiri ;'I . Y
* In Hair Lacquers. — l. 0 N §
* In Optical Industry. Compaahin| Laminaisd Paper  Eslricationwith - Drying Oil
* In Photographic and Engraving Industry. queous|iotreroreseing Y Anticarosiv
* In Printing Inks. e
* In Munitions and Pyrotechnics. Glazes E[ aceuical
* In Confectionery. — ,
e Use of Bleached Shellac in Pharmaceutical e I' ;'-'“2;,'__:"1,:__'!
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