


Bultetin No. 28.

Conservation of the Baisakhi Ber (Z.Iwjwba) brood of the lac
insect, and possibilities of effecting better returns from

lac cultivation on Ber.
BY
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Officiating Entomol,oQist,

INDIAN LAC RESEARCH INSTITUTE, NAMKUM.

Introd,uction -The piteous sight of many a thousanil feet of dead lac on Ber (2,
Jujuba), one of the two most eommon hosts of the lac insect and the sfark nakedness of
this useful tree during the greater part of the summer months (April-June), not only attracts
the attention of a casual observer but calls for a remedv from the entomologist and the
agriculturist

While trying to grow the lae inseet asexually on Ber in the Institute plantation in the
. year 1926-27, it was noticed. that, if the tree was partially pruued at the time of infecting

with broocl lae in October-November and again at the time of malo emergence in n'ebruary,
it remained ever .green, and the lac insects growing on it clicl not die in large numbers
prematurely. But due to paucity of suitabie plants in the Institute plantation ancl various
other unfavourable circumstances, the problem could not be taken up then. Ifowever, conti-
nuous work on producing asexual generations of lac insects year after year, further confirmed.
the observation ttrg[_.!!-Eer*!r.g9s_,-cgufd _be_- 

provided with green foliage during tho summer
r_nonths, the heavy mortality in the Baisakhi crop eoulil be reduced consider.ably.

In November 1931 and again in May 1932, the author was seut to Malda distriat in
. Bengal to investigato into the causes of deterioration of lac cultivation and to make recom-

mendations for its improvement. In this district, lac is cultivated only on Ber, Nicholson
(8) says ' in the Western Bengal districts where the tlee is ever gr.een there is no difrculty in
growing a suecessful erop'. But my investigations and. observations showed that, among
other causes, heat and hot winds of the summel months, when the host is practically naked
and unable to manufacture fresh food, rendered it difficult for the cultivators to grow their
own brood lac to infect sufr.cient trees for the Katki (Juue-July to October-November) crop,
eonsequently the Katki crop serves mainly as a brood (seed) crop to grow the Baisakhi;
and as tbere had been a heavy fall in the prices of lac, many a people had given up lac
cultivation. It was not possible for the poor cuitivators to purchase brood lac which is usuallv
scarce in the summer season at a comparatively high priee from their more fortunatle
neighbours, Along with other recommendations (5) It was, therefore, suggested, that to
shorten or to completely do away with the autogenic resting period of. Ber, a light pruning
shoulcl be given to the infected trees in the months of January or February.
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In October 1932, opportunity was availeri to try the experiments in the Institute planta-

tion, even though the trees at Namkum were not big enough and satisfactory.

: . Position of Bet-(Z, Jujuba) as a lao host and its draw backs,-
Zizyphus Jujq[6 (Ber) is the second largest cultivated host of the lac inseet in lndia, Pal,as

{8. frond,osa) being first, and the quali{,y of lac produced by it falls, with otbers, in the
second class. From the reports of Mr. l{. K. Sarkar, the Crop Statistician of the Lae Cess

Committee, Ber would seem to form over a\ft of the lae cultivated host plants and it stands

first among them in Bihar, Palas (8, frond,osa) being the close second. In Bengal, as stateil
before, it is praetically the only host p)ant used for lac cultivation, and same is the ease in
U. P., Punjab, Rajputana etc., where lac is eultivated on a smaller scale. Though it is

sueh an important host, ancl used extensivcly to cultivate both the Katki (June-July to
Ostober-November) and Baisakhi (October-I{ovember to June-July) crops, even in Bihar where

Palasisaisousedforlaccultivation,verylittle of the Baisakhi crop grown on it reacbes

maturity, with the result that in bhe various districts of India, most of the crop on it has

to be cut lri (immature) from the middie of April to middle of Il{ay. So mueh so, thab

most cultivators do nob get from their trees sufficienb brood to infect bhe trees for the
Katki crop. And in years rvhen the summer is parbicularly severe, the brood from ib as

well as from other Baisakhi hosts becomes vely scarce and difficult to obtain by purchase

even from a distanee. l\{any a cultivat'or, therefore, even in a provinee like Bihar, where

Baisakhi crop is usually grown on more than one type of host, have to go wibhoub infecting
their plants, and nothrng to say of provinces like Bengal where it is lhe orrly host plant
used for cultivabion of lac.

Causes of mortality in the Baisakhi crop and their scrutiny.-Besides
lhe attack of predators and parasites, the otber causes atbribubed by a layman to the
treavy mortality in the Baisakhi crops are:-

1. Death of the lac insecb due to rain, fog and excessive cold in bhe months of January

and February.

2, Seanty showers of rain and hoh winds from end of March to middle of June or so.

' Cold, rain and fog do nob seem to cause any appreciabie damage bo bhe crop ab this stage,

as the lac larva have by this time sebtied and advanced to seeond and third instar s-tage

of tlevelo!,ment,, are covered rvith their resinous coats, and che lac insecb can stand fairly
lbw temperatures, high humidity and heavy rains fNegi (6) and q3); Glover, Negi, Misra
and Gupta (f)]. Moreovet, in most of the lac-growing areas there is not' much rain fall
dunng these months. The average rain fall, on the basis of 17 years'(1915-1931) data,

of Malda, Bengal for the rnont,h of l)ecember, January and X'ebruary, is 0 05", 0'60" and

0'50" respectively and in Namkum on bhe basis of l0 years' (1927-36) the average rain
falls for rhe corresponding months are 0'37o, 0'97" and 0 85".

The mortality in lac insects (Table I), in the Baisakhi crop on Ber for the lasb nine
yeats does not also show much increase in these bwo monihs (January and February)
as supposed by the culbivabor, if 32'97. the average first instar mortality (from ahout the

middle of October to end of December) which probably is mainly due to close setbling
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of the lac larva and competition for food betwen them, is left oub of eonsiderabion. The

figures (Table I) would shorv thab the rise in mortality in January is onlv 5'l| over
that of December and in February ?f over that of January. It, therefore, follows thab

rains, fog and excessive eold in the months of January and X'ebruary do not adversely
affect the Baisakhi crops as believed by the lay man. The reason for this erroneous
sbatement is thab there is always a preponderance of males in the Baisnkhi erop than in
the Katki. The average percentage of the living males in the t,hird instar Katki erop
based on nine years'datrr is 20'2land in the Baisakhi 39'17, ,i.e. the ratio of the living
bhird instar males- in the Baisakhi is nearly double that of the Katki. fn eertain years. it
happens that the preponderance of males in the Baisakhi crop is unrrsua'lly large. and as

January to n'ebruary is the period in rnost, of the lac-grorving tlacts for the 2nd and 3rd instar
stage (Pl. I, fig. la) and the male emergence, the empty"male lac cells (Pl. I. fig. lb) do
not any more shorv white wax filaments and look like dead and dry cells. The culbivabor,
who is uDaware of bhe existence of brvo sexes in the lac insecb and difference in their
development and habits of life, imagines t'hati the lac inseets have been killed bv rain, fog
and cold. While the main eauses of the heavy mortality in bhe Baisakhi crops are.-

r'1. Excessive heat and hot winds in summer season (April-June), specialty when there
is scanty rain fall and uneven disbribution of rain over these three months when ib is nob

Ecanty,

' 2. Ber is a cleciduous plant and the general leaf-fall time in Nortbern fndia is from
about the beginning of March to the miildle of l\{ay, and the new leaves on lac bea,ring

trees in the absence of regularly distributed and suffeient rains do not appear till ahout
the seeond half of June.

It, therefore, bappens that in the total or partial absenee of leaves due to exeessive.

heat an<i direat attack of very hot winds the resinous coverinq of the lae insect melts anil
as the lac insects lie closc together, their breathing orifices and some times the anal also

are blocked by the melted resin (p. I fig. 3.) Elence a fairly Iarge number of insects ilie
of suffoeation. Again, in the absence of gleen leaves, the plant is not able to manufacture
fresh food, so the tree and lac insects on it have to depencl for their wants on its reserved
food supply. But as tlre plant is not able to cope with the demands of its numerous
branches ancl the inseet feeding on their juice, hundreds of thinner shoots dry up and- the
lae insects thriving on them also meet tbe inevitable deatlr; in others, the supply of footl is

insufficient and, therefore, only very bealthy ones survive and the remaining either die or
become unhealthy. This state of affairs naturally ends in a poor yield of brooil lao. This
fact is amply illustratetl by the mortality figures for April-June (Table I), when the rise
in the peraentage of the developed female mortality alone over that of first instar is

37'92, 40'02 and 49'l/" as against 12'8,17'9 and 24'9 of Deeember, January and February
which include the male mortality too. ff one deducts the male mortality the rise in the
mortality of the females would have been still mole marked. 16 will be notieed that there

is not a markecl rise in mortality in May over that of April. It is so, beeause in May to tide
over the excessive hot period, the insect tries to astivate but only succeecls iu beeoming
unhealthy and eubseguently succumhs in Jqno,

,!
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cultivator's method, of preserving brood and its defects.-Negi (b)

says that in certain years when the hot wheather is too severe and the lac insects on the trees
begin to die in very large numbers, the cultivator in certain parts of India e,g., Bengal
ancl portions of Bihar cuts off even his brood lac from the trees about four to six weeks
before the usual swarming time anil stores it safely in some cool place or pits in his house
aud at intervals wets the sticks with cold water.

Negi (3) has pointecl out that this procedure euts off tbe mother insect from nourish-
ment about one ancl a half month before swarming and the vitality of the mother, without
food, goes down considerably and makes her unfit for the delivery of hundreds of young
ones. The result is that most of the mothers die without delivering a single egg, others
give birth to a few, and the young ones being of low vitality die in large numbers-. Even
if some survive, the progeny gets weaker,

fmportance of leaves in the nutrition of plant.-In order to understancl
the importauee of the implications of the method adopterl to combat the ilifficulties in the
eultivatiou of the Baisakhi lac crop, it will not be oub of place to repeat the well known
taetthatleaf isasnecessaryasthe root in the nutritiou of a plant. It is the leaf that
obtains for the plant what is quantitatively anil qualititatively its principal food. The
green Ieaf absorbs carbonic acid gas from the atmosphere and in the presence of sun light,,
with water pumpeil up by the roots, sugar is formecl whieh reaets with the nitrates in
solution antl the amino acitls, which leacl to the final preparation of fooil of the plant, are
formecl. The evaporation from the leaves which eonstantly ilraw water from the aerial
parts of the plant is, therefore, the prineipal reason for the absorption of fresh quantities
of water from the root into the stem. It is only in the conjoint and uniform fulfilment
of all these functions that the activii;y of the plant will be completely normal. Tho balance
is upset otherwise.

Yearly periodioity of Ber.-In temperate climates plants exhibit a pronounced.
yearly periodicity due to the alteration of a perioil of activity iu summer with a resting
winter. This is mainly due to the low temperature during winter. But in the plains of
tropical countries like fndia, the perioclicity is mainly due to ilrought ancl light, In dry
seasons the plants loose their leaves, anil rest partly owing to the direet action of the
deficiency of water anil partly owing to an autonomic periodiciiy inducecl by its regular
oecurrenbe.

Bar shows its autogenic perioclicity right in the summer months. Though a xerophyte,
it has a strongly ileveloped root system, FiS. 4. shows the root of an 11 year old. tree.
It would, therefore, appear that atmospher.ic drought and light, and uot the soil drought
are mainly responsible for the autogenie periodiciiy.

Eow to rend,er Ber green d.urihg the hot weather.-several well
known workers have suggestecl various methoils by whieh resting perioil in plants may
be shortened, c,g. with anasthetics, by change of temperature or by transitory d.essication
ete. But the best mothocl sqited to the eultivator is tho removal of winter ancl spring foliage,
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Fig. 4 Root of an 11 year old Ber tree, the primary root in the centre went
down to a depth of 5 ft- 8 inches, portion of the root was found actualty
under water. The secondary roots spread over 22 ft. length and went
down to about 4 ft. deep.



FIG.5 DLAGRAT'II'IAIIC .

Fig. 5 Diaglrammatic sketeh showing how the tree should. be
partially pruned. Red marks show the place where
the shoots have to be cut.
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Fig. 6 A Ber tree before partially pruned.
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Fig. Z Tree iu flg. 6 after partial pruniugi.
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In Ber, like other deciduous plants, it eauses immediate development of new buds. And
the object is best achieveil by removiug some of the shoots from the plant,

Choice of partial pruning period 
-January 

to first balf of February would
seem to be the suitable pelioil for partial pruning. By this time the males in the
Baisakbi crou in eertain loealities ae in some parts of the Malda district, Bengal, have
swarmed out ancl in others like Ranchi in Bihar are about to swarm. The male lae iusect
is practieallv of little economic importanee as its produee of lac is almost nil, anil its
presence in the crop to keep the eontinuity of the raee is not absolutely necessa,ry has

been shown by Negi's researches on the sexual development of the lac inseet for the last
11 years (4). Moleover, in loealities where it bas swarmed bv now, it has produeed all the
lac that it was capable of, anil in others where it is about to swarm, its lao secreting
activity is almost at an end by this time.

Removing of mainly male bearing branches will also help to a grea!, extent in reducing
tbe prevalenee ancl attack of chalcid parasites of lac inseet, as due to quicker development
of lac males than the females, they are mostly found at this stage of the crop in the
former than in the latter. The pereentage of male ancl female parasitisation by chalcids
from 2lst January to 15th February on the basis of seven Baisakhi crops on Ber is 5'99%

and, 2' 0 4l respectively.

Technique of partial pruning.-As far as possible all the bra,nches under
three-fourth ineh diameter not bearing lac and the branches and shoots very sparsely covereil
with lac iruespective of their size should be eut off flush. So also, the brancbes and shoots

mainly covered with male lac insects (pl. I, fig 1). And from the branehes and shoots

baving preponclerance of females some of the thin shoots (thinner tban the little finger of
man\ that have no chance of surviving even the early part of the summer and are conve-
niently approachable shoultl be removed flush in sueh e proportion that two-third of such

shoots are left on the plant and ouly one-thiril removecl. Fig. 5 give the idea how the
pruning is to be clone.

Experimental studies and results.-This method of rendering Ber green
during the summer months was tested in the Institute plantation for the four Baisakhi
crops (1932-33, 1933-34, 1934-35 anil 1935-36), the results of which are given in table II
and briefly stated below. All along, the trees used as control $ere tbo one with larger
frame, better growth, and healthier than the experimental ones. During the last erop, the
disparity between the two was'kept so great tbat the length of the lae bearinE sticks in
the control was 1,622 feet and 5 inches (nearly 541 yarils) more than the experimental.
. The experimental trees were partially pruned as stated under teehnique for bhe first

two years (1932-33, 1933-34) about the middle of February and for the next two years
(1934-35, 1935-36) in the last week of January. Fig. 6 shows, the photograph of a tree
before partial pruning and fig. 7 aftet pruning. The auount of scraped lac obtained
from the prunings (Table II) was negligible and, therefore, not worth the time and labour
spent on scraping it. It is, therefore, suggested that the prunings may be burnt soon

after the operation in localities where the emergence of males takes place about the
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suggested parbial pruning time and scraped where the emergence of males has taken plaee

long before. Either procedure will kill the parasites and predators and prevent them from

ernerging and abbacking bhe crop afresh,

Table II, on t,he average based on the four years' work, shows bhab in the monbh of
April, May and June respeotively, the percenbage of old leaf bearing trees (fig. B) in the
control rvas 64,16 and ll, and in the experimental 26, 1 and 11 the percentage of stark
naked trees (fig. 9) in the conbrol was 14, 43 and 37 and in the experimenbal ib was 4,

l0 and 7 only. The table also shorvs thab in bhe same montbs, the percentage of the
control trees which pub forth new leaves in large nrrmbers (figs. 10) was only 7, 23 and 30,

rvhile in the experimental (fig. 10a) it rvas 36,69 and 74.

X'rom Table Il, it will also be seen that the ratio of brood lac obtained from the control
trees to that of bhe experimenbal was I:4'52 and 1:4'11 in the 1933-34 and 1934-35 Baisakhi
crop rvhen bhe hob rveather was very severe (Table IIIr, and the botal lengih of the lac

covered sbicks in bhe control crop was 168 fi. \i.e.3l) and 139 ft. (i.e.6f) more than in the
experimental including bhe length of the lrrc covered sticks pruned in January and February
and alnrosb ab par even in the lg35-36 Baisakhi crop rvhen the hot weather was milder
and the total lengtb of the lac covered sticks in bhe control rvas 1,622 feer QA'l) more than
in the experimental. The table also shows thab bhe ratio of the scraped lac from the
brood infecbed to brood lac obtained is in every case higher in bhe experimental than in the
control, The gain and loss column in the same table shows that except the loss in 1935-36,

there has always been a high percentage (43-53; of gain in bhe monetary value of the brood

lac obtained from the experin'entai trees over tbab of the control after deducting bhe cosb

of labour involved in parbial pruning. The reasons for the loss in f935-36 crop are, too

great a dispariby in bhe frame, health and actual lac covered length of the control and

experimental trees on one hand and mild hot 'weather on t,he ouher, Because in the mild
hob weabher with disbributed rains in bhe summer months even rvibhout pruning a larger
number of plants pub forbh new leaves from the beginning of the hot rveather and rebain

old leaves in a healthy condition for a longer period. Ib will, however, be seen tbab this
loss bf 311 is practically thb cost of pruning, as the brood yield, in spite of all the
advanbages in favour of the control trees, is almost the same in both.

Discussion and. Conalusio[s.-The observation on the foliage shorved that the
abscission of. leaves in the majority of Ber plants begins to take place from about the
middle of Dlaroh; and in bhe monbbs of April, IIay and first half of June leaves rvither,
die and are removed by the winds and bhe rains. Under such conditions, neither the
stomata nor the chloroplasts of the leaves are healthr". Moreover, according to Maximov (2)

'the amounb of rvater obtained by the plant through active root sucbion though not
negligible is inconsiderable in comparison with that suclied in passively by the roots under
the influenee of the strong suction transmibted to the roots from the transpiring leaves t.

This would mean bhab in the monbh of April, May and first half of June and especially

the latier twb months, bhe old leaves can hardly prepare and bransmit any food for the

use of the planb and consequently of the insecb bhriving on its sap. Not only bhis, due

to reduced rise of nutrient sap from the root to the extremeties of the plant, bhe thinner

t'
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Fig. I A Ber control tree showingl condition of
Ieaves iT, May in spite of extremely miid
no! wealner.
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8ig, 9 A leafless Ber coutrol tree in May.
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Fig. 10 A Ber control
in May,

tree showing new leaves
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Fig. 10a A 
. 
Ber p_artially prun-ed. (experimental)

tree showing developmeft of ne#
Ieaves in May. Mark the diference in
the number of leaves in iO and 10a. 
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branches and shoots on which the lac insects'are thriving also gradually die and along with
them the lac insect which is a parasite on them.

Besides the above, in the absenee of soil drought, the leaves both directly and indirectly
io a eertain extent protect the tree and tLe lac insect thriving on it from the atmospheric
drought which is so high in these months. The leaves to a qreat extent cool tho hot winds

before they meet the shoots and the lac inseet growing on them and thus lessen the chances

of lac tests melting and blocking up the brachial and anal pores of the closely coaleseeil

lac inseets. The shade on the gtound underneath the trees lessens radiation of heat from
it and probably also reduees the rate of evaporation of water from the soil. It, therefore,
naturally follows that the lae insect would thrive botter on trees with green leaves than
those with either old withered and deail leaves or without them. And the preseDce of the
former in larger number of the experimontal trees than the control explains the differenee
in the output of brood lae in the two.

The Baisakhi crop from most of the hosts including Ber is removed. 1ri (immature)
from about the middle of April to the middle of May. This is the period when the per-
centage of the leafless trees rises to 431, By the midille of May on tho average an
individual health,v Baisakhi lac female on Ber secretes about 0'012 grammes of lac, and.

up to the time when it aetually commences egg laying in June-Jul!, ,i,e, about 4 days

before the emergence of larvae (6), it secretes about 0'029 grammes of lac. fn other words
by the midille of May or in plaees where development is quicker by the encl of April a

healthy lac female secretes only about half the guautity of lac it is capable of. The resin
secretion tables of Yenugopalau (9) on the whole confirm these figures. It is, therefore,
evident that the eultivator due to unfavourable eonilitions to Ber in the Baisakhi crop gets
from it practically only half the quantity of lac that he would get otherwise,

It has already been stated. elsewhere that the experimental trees resulteil in preserving
more brood lac than the control; and a further reference to Table II will show that in-
spite of the control trees being more healthy, bigger in frame, and having the greater laa
eovered length, and inspite of some of the shoots covered by female lac insects having beon
pruned from the experimental trees, tho ratio of the scraped lac from the brood infected to
the total scraped lac yield obtained from the experimental trees is about one hand. a half
times more in 1932-33 and 1933-34 crop and almost at par in lg34-35 and 1935-36. Of
these four crops the first and partly the last had a mild hot weather (Table III) while the
second and third had a very severe one. The meteorological data in Table III also show
that for a successful Baisakhi crop, rain in the second half of March, distributed rains
in lt{ay and the first half of June are conjointly essential,

Other conditions being tbe same for both the group of trees, it follows that the growth
of new foliage on most of the experimental trees as a result of partial pruning enabled
the laa insects on them to receive a continuous supply of food and protection from direct
hot wiuds, and survive in large numbers tb produce their full quota of lac.

The cultivator, therefore, would be better advised not to remove' practieally the whole
of his crop Ari, all at a time, as he does at present, but remove at intervals of a fortnight
only thoso branches on wtrich the lac insect is actually dyiug (pl. I, fig. 3).
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Due to dearth of brootl lac in the Baisakhi erop, in praetically ail the lac growing
areas whele Ber is a host, only a small percentage of trees is geuerally infected to grow the
Katki crop. The result is that the cultivator', inspite of the most favourable season for the
growth of the laa insect and the host, gets a crop just enough to provide him brood to
infect his trees for the Baisakhi crop, whiah as stated before gives him only half the out-
put of lac that the insect is eapable of. Bnt now with the partial pruning method r€cortr-
mended to preserve the Baisakhi brood, it would be possible for the cultivator to divide his
trees more equitably between the Baisakbi and Kabki, and thus derive mueh more profit
from his Ber trees than he was doing till now; antl also ensure continuiby in laa cultivation
without a recourse to pruchase of brood laa from others, and to unfruitful methoil of cutting
of brood lac six weeks earlier and preserving it in oool places. It is also possible that in
certain loealities with the help of partial pruning as recommended in this paper, it may
even be possible for him to ecnvert the Baisakhi crop on Ber as the brood (seed) erop and
the Katki as the yield.

Summary.

1. Ber is the most common lac host in India.

2, The main causes of mortality in Baisakhi Ber crop are:-
(a) Atmospheric drought in summer months.

(b) Nakedness of the tree in hot weather.

(c) Shortage of food suppiy to the plant and the lae inseet thriving on its sap.

3. Removing the brood lae about 6 weeks earlier than aetual emergence is injurious.
4, Partial pruning of Ber in tbe iast weeh of Jauuary provides the plant with leaves

in the hot weather and thereby reduces the mortalitX, and enables the cultivator to get more
brood lae and. better returns in crop in general than he is having at present.

In partial pruning, branches and shoots under fth inch diameter not bearing lac, very
sparsely covered with lac, anil mainly covered with male lac insects are to be eut off flush.
And so also the shoots thinner than the little finger of a man from branches mainly covered
with female insects in a proportion that about one-third of such shoots aro removed.

5. The female lac insect produces only about half the quantity of lac it is capable
of by tho time (151h April-l5bh May) the crop is removed .4ri. The cultivator, therefore,
gets only half the output of lae than he would get at the crop maturity, if the tsaisakhi
crop survived normally,

6. Removing most of the erop Ari all at a time should be avoided, and instead arop
to be removed Ariab fortnightly intervals from l5th April onwards only from those branches
on which the lae inseets are actuaily dying, i e. have pitted and dry appearance (fig. B;.

7, Partial pruning to a great extent will reduce the scarcity of broo4 lac in Baisakhi
crop. Therefore a more equitable distribution of trees between the two crops is suggested,
and thereby make lac cdltivation on Ber more profitable than at present.

8. Rains in seconcl half of March, distributetl rains in May and first half of June
are essential for a suoeessful Baisakhi crop.
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Table

AterAgC percentage ,mortal,tfy in Baieahhi {Oct,-No;o. to June-July\ crop, ani} percbntage

of increaea'in rnortulity orter lst imatar a,uarage mqtalitrs.

Average percentage of mortality in

)

I.

Average lst instar mortelity *. Oct

9.9% ." 6.4

Nov. Dec. Jan.

24'9 45'7 50'8

Feb. March. April. 'M"y. June. July.

57'8 60.6 70'8 725 S2'0 86'4

Inoreaso in mortality over lst
irstm'oortaliiy. nil. nil. l2'8 U'9 24'9 27'7 37'9 40'0 4SI 63'5

rThe lst instor etage in Bai.okhi erop lasts for about 7 weeks after settlemont of the larvo. The brood

islefion plauts for aboun bhree weeks. The averoge lst instar mortaliby is, therefore, based on.9 years

mortolity figures from about the middle of Oc[ober to snd of December.
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