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.'Further Notes on the Chalcidolrl parasites ot Laecifer laeca, Kenr,"

Bv

P. M. GLOVER, B. Sc.,

Emtontoloo,ist,

. Introduction.
' The Writer (1934) has alreadv shon'n that tLe damage l'ty Clmlcictoid Farasites to the

lac insect Laccifer Laccn.Ke.r'. is srnall, brsecl on a six years colleclion of sta[istieal data.
He has also slrorvn that hyperparasites er,re of litlle value as contlolling ageuts of the
prirnary parasites, anil are in addition tlremseh'es primary parasites of lae, basetl on a four
year statis[ical investigation.

The present paper adds the results of a further years research to those alr..ady obtaired,.
Tables I and II aild the results for 1934-35 to Tables I and II in the Author's previotrs p&pef
with n'hich the presenb paper is intended to be read in conjunction. Table III haslbeen
.rwisetl toinclude the ffgures obtained from the four crops rluring the periocl 193f-35.

Control measures effective alike againsb Parasibes, and. Predators, which are the maior
enemies of lac, r ''ere recommended. in the previous pa,per. :

Calculations, measurements etc. are made exactly as in the firsb p&per.

Primary parasites of L. lacca

There are eight common parasites of L. laccu observed at Narnknur all belongirrg
to the Clmlcid,oit'l,eu. 'l'hese a,re :-

Ew,pelm,ws ta clmr d,,ice, Ho w . ( E w p elm,id,ce ).
Tachard,i,uplmgus tach,ard,,ice, How. ( Encyrti,du).

. *Tachard,i,uph,agws som,er.uil,/ri, Mahd. (Encyrtidu).
P ar eclttlr,r od,ry,inws clau icot n i s, C am. ( Ettc y rti,dcu ).
Erencyrtws dewi,tz'i, Mahd. ( En cyr.tidce ).
C occopha gws tsch,ir.cli,i,, Mahd. ( Aplueli,ni,d ce ).
Marietta juuen s,is, How. ( Aph.el'i,nicl,ce ).
Tetrasti,clrws purpurcus, Cam. ( Eu,Lopld,d,ce).

These spccies have been describecl by FerriEre (1928 and 1935.) -i ,

The chief point of inberesb during the year 1934-35 'was the rather high average
perceutage hyperparasibism amounting to 8'81, due largely to an unusually high percentage

rri- -

hyperparasibism of 36'1/" in March 1935.

From 'fable II it will be seen that cluring the seven years uncler

annual parasitism varied from a minimum of 2'6/. in 1930-31 to a
1932-33. The average annual maximum percentage parasitism variecl

j
rel'iew, the. riverage

^ 
L ^^' .m&xllnum oI l'z-/a ln

frorn 5'8f in 1930:31
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Frorn Table III it rrill be seen that the Baisakhi ancl Katki crops are more affectecl
than ihe Aghani and Jethr'vi, the Baisakhi rvere slightly more affected than tlie Katki, and
the Aghani crops were rnore affected than the Jebhrvi. The figures varied from 6'0f in the
Baisakhi to T8ft in the Jeth'wi, rvith average maxima 13'8/. and 6'9f respectively. The
&\,er&ge parasitism in indiviclual crops variecl frorn 8'9f in the Kaiki 1932 crop to 1'7/" in
the Jebhn'i 1929 crop.

The maximum percentage parasitism that occurred io any one month varied frour
26'4% in the Baisakhi 1929-30 crop in July 1930 to 4'3'/. in November 1930 in the Aghani
1930-31 crop.

In the Baisakhi crop more males were parasitisecl than females, 45'0"/, of the cells
parasitised $'ere females. In the Katki and Aghani crops more females than males r,vere

parasitisecl, the percenbages of fernales belng iA'3/. ana SZ'e7. In the Jethrvi the numbers
were practically equal, 52'LZ of the parasitised cells being female. This has been explained
(Glover 1934) as being correlated rvith the length of time for which the males are exposed
to infection,

The average annual percentage of females parasitised r,vas at ,a maximum of 79'Sl in
1928-29 and a rninimum of.48'9/. in 1933-3{. fn the previous paper a fairly steady annual
decrease in the percentage of females parasitisecl rvas pointecl out. This has not been
continued in 1934-35, when 60'6f of the cells parasitised rvere female.

The average percentage parasitism during the seven years uncler review u'as 4.8% the
a,verage maximurn 9'9f. This is based on an examination of over five lakhs fifty
thousand (5,50,000) liost cells in over 5,000" of lac,

The figures for parasitisrn it rvill be observed are pracLically unaltered.

Hyperparasites of primary parasites of L. lacca
?he following species occur as hyperparasites. Thev are also in cach case prirnary

parasites of L, lacccr, and therefore not to be encouraged.

T etrasticlt us puq"pwreus. Carn. ( Ewloplt i,du ).
Eu,pelrnws taclt arclice, How. ( Ewpelmid,u ).
M ari,ettu j au ensi,s, Ho vr . ( A ph.elini,cl ce ).

Ifyperparasitisrn has varied very considerably from year to year ancl crop to crop.
X'rom Table II it will be seen that cluring the five years under revierv, the average

annual hyperparasit'isrn varied from a minimum of 0'4'/" in 1930-31 to a maximun of 8.6/.
in 1931-32' The average annual maximutn hyperparasitism variecl from 1'91 in 1930-31
Lo 77'9/. in 1931-32.

From Table III the Jethwi crops rvould appear to be the most affected, a'7'/.. This is
actuall.y not the case, in ihe Jeihrvi 1932 crop hyperparasifisrn averagecl as much as 27.2%,
in other years holvever the percentages have been

1930, 0% ; 1931, 0/.; 7933, 2'6'l; fi}a, 0l; 1935, 0.91.
The Baisakhi and Kabki crops are more affected than the Aghani and Jethwi. The

Baisakhi and Katki are about equally affected, 3'0/" and 3'51. The average percentage
hyperparasitism in the Aghani crop rvas 2'6f. The average maximum pelcentage hyper-
parasitism varied from72'7/" in the Baisakhi crops to 7'6/,in the Jethwi crops.
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Year. Crop.

(3)
The average parasitism in an individual.Grop 'rraried fuom 2L'21 in the Jethwi 1932

crop to 0% irr theJethwi'1930, 1931 autl 1934-crops. The maxirnum percentage hyper*
parasitism that occurrerl in any one month varied from 36'1f in March in the Ba;i;sa-khi
1934-35 crop to 0/" in the Jethq'i 1930, 1931 and lg34,crops,

l'he average percentage hyperparasitism for the five yearq under,review was 3.6f , the
a,verage .maximum 10'If basecl on an eramiuation of over 41,000 hosb stages in oyer
4,400' of lac,

' : Summary.

The conclusions formed by the Wriier (1934) that papasites do libtle damage to the_ lac
crops and that hyperparasites are of little value as controlling agents of parasites of L. Lacca

are furbher confirmed by reference to results obtained during 1934-35. Percentages of
parasitism and of hyperparasitism are little affectecl by these resulbs which are in this paper
comhined with those of previous Xears,

TABLE I,

Parasiti,sm, amrl, lry perpuras'it'isnu'in th,e i,nd,i,a id,wal l,ac crops d,u,ri,ng
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Strains and lengths
examined.-.____-:_* :

July
1934

bo
Julv
1935.

6e.3%

8',J.5%

40'87,

Katki
1934.

Aghani
1934-35.

Baisakhi
1934.35.

8,O24,

31,859

66,683

r4.7%
(Oct.)

8'r%
(Oct.
and

Dec.)

r2.7%
(Mar.)

6'7'/"
(July).

8'B%

5'B%

1,105

4,I25

4,595

7'Yt;
(Jan.)

36.L%
(March)

l*3f,.r

3'7%
(May)

2.90/

3'1%

8'8%

Ber x Khair
Ber x Palas

Total

Kusum x Kusum g7'
KnsumxKhair W'
Kusum x Palas 8y'

3s' ;sv

_91

6'7%

Total

Palas x Palas
Palas x Ber
Ber x Ber
Ber x Falas ''

Total

...,M.u-'
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...4gJ.u,

Jethwi
1935.

3'3% | 5t.81il-illr---- -l

310 a's% KusumiKusirin' ffi'
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Total 69.0,

the period, JwLy 193dto JwIy 1935.
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Parasstirisnx anit, hs'perp.r.rrror::::Aj'inn o.o* Ju'ty 1eQ8 to Juty 1e36.

Plnlsrtrslr. HYprnplnesrtrsM.

on %5'7il).
r's%

r7.e%

12,(\a/

5,r%

r3.7%

iear.. Host
cells

present,

Maximum
% Patn-
siLism.

7's7"

r3.s%

5'8%

8'47"

' r2.3Y.

10'r%

10.6%

Length
exa-

rninerl.^o""n*" 
| ,

ftpata- ] females
sitism. 

lparasitised

Hoqr.s .trlaximum Average /.
.l"""'"ir % hy.p.er- hyp.qT-

parasitisur. parasil.ism

1928-29

1929-31

1930-31

193r-32

193>33

1933-34

1934-35

14,638 +

42,386

72,772

61 879+

1.21,288

1,38,878

1,17,679

r.76+

4 381

t+n2

r0,550

10,1 31

nt0'
443.o',

only

78+'\',

582{i',

1,083.0"

1,161.0',1

807'0'

-*7 
| -',-*

+.7e/; 
| 

,r.ur.

z.s% I n's7

ni,esent. /a ttY,Pvr- ttYP,ll- 
i''- par&slttslD. parasiLrsm 
]

I

,...
1,078 3.r% \ O'S% I

(on Baisakhi and Jethrvi crops

+.2% i 58.3%

1'2y. I ;9.9:(

5.7% +8'e%
I

6'r% I 60.6%

o'+y"

8'E%

3'4%

r'6%

4,0%

TABLE ITI.
Pu,rasi,tisnt, and, lry'per,pur"usi,ti,sm i,n the,Ihtlt'i Agltan'i-Baisakld ancl' Jethttti cr"o'ps du,ri,ng' 

th.e periocl, JwLy 1928 to Jwly 1935.

Pen-tsrrtsu. Ilvppnpenlsrrrstr{.

Crop. /.
fenales

parasitiseil.

Length
exa-

mined.Ilost
cells

present.

llaximum I Average
ft.para- i %.p.uru-
srl,rsm. I slt'Istll.

t$'15"1 5'87

8.5% +.8%

B.g%

6'o%

').,9./

Katki

Aghani

Baisakhi

Jethwi

1,00,699 +

I 
1,14,670+

I

I 
2,80,916+

I

l

73,185 +

s'+%
(5 crops

7's%
(5 crops

I2.7%
(6 crops

7'6%
(6 crops

3'0%
on 9'25'0"

2.6%
on 1,080'0"

3'8%
n 2,109'74'

lo11 

z,ruv'rl

| 4'r%

I 
on 556'tl'

L,OOI.zil'
only).

1.263.tv'
only).

2,202'7il',
only).

658.O',
only).

r3.8%

78-37,

82.6%

+5.0%

52.tl

9,698

r1,52+,

19;069

1,825

1928, Ferridre, C.

f934. FeruiEre, C.

1934. Glover, P.M.

1935. Fer:riEre, C.
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