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MATE SELECTICN BEHAVICUR IN MULEERRY SILKWCRM BCMBYX MORI L.

ABSTRACT

-7 The intersexual selection (female choice) is a widely
observed phenomenon hetween mating partners in animal kingdoa.
Further, minority male mating advantage is a phenomencn, whereby
genetic variability can be maintained in a2 population without
genetic lcad at equilibrium. Though such type of mating {s
obmerved in almost all species of Drosogchila, no such repor<ss are
available in lepidopteran insects. So, in order to detect the
rare—-male effect in silkworm Bombvx poril, prosent
investigations were carrisd cut to study the mating auccsss ot
Kaliampong—A and NB1B racess of silkworm B. mori. In all the
experiments, female choic2 was employed. Experiments were
conducted at nine different ratios. The results show that
though both types of mzles are equally successful in mating when
present in egual ratio, they are more sucgcassful in mating, when
they are in minority. This advantage disappears when males
become common. Thus, the present results provide evidsnca for
the existent2 of minority male mating advantage in silkworms

B.mori.

Key words: Silkworm Bombvx mori L.,XKalimpong-4, NB1S, rare-maic
mating advantage.

INTRCDUCTIEN

Frecuency dependent selection may be positive in favour of
a common o©Or negative in favour of the rare tvpe. FRarsenale

mating . acvantage is cne of the widely studied treguency
cependent sexual selection. When two racass of smsame =poecies are
present cgaether,. ; the rars tyge :13 more succasstul in  mating’

than the ccomon. tha first repors of benavioral plectrosism was
cemonstratad by Siursevant in the year 1915 by using Dresognila
(MeFarianc, 19€%). -The r2ascns for sexual s2lec<cion is sax:z  to
have astiracsive scns, grovidad the atiraci:zve charactars @ are
inheritag. These scns inturn will te succassful in atitracsing |
females . and in recroducing themselves (Fisner, :19303). The ¥irst
report of the: oczurrs=nce of rars-male mating agvantace in
multiple choice was shown by Petit (1951},  tater, it  was
demonstratza that, this ghencmenocn helos to maintain polymererism
-~ and . ‘'was influenc2d by ceanetic background, temceraturs, age,
Cnatridion 2to., (Petit,1984,19%8). CSubsequent to this, a number
6% rare-male mating advantags ra2ports hava been cdocumentac, wiich
suggests that the ph2nomencn is commen in Drosoonila (Ehraan -and

‘ .+ Enrman anc¢ Parscns,1$31., Soiess, 1$82., Singn ang
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The ‘Fare-male - naéing phencmenon is ot e#olufianh;Q.

';gnlftcance, because it is a way of maintaining high level ot

snetic variability in a natural population,without genetic - load

: equilibrium. The phenomenon of rare-male mating promotes the

it-breeding and exchange of genes amoung diftferent populations
.ewcntine, 1974),., There are reports of having such phenocaenon
3. flour DbDeetles Tribolium gastangum (Sinnock,1970}, parasite
asp maormcnislla vitricennis (Brant et al, 1974, 1980). Several
«planations have been procposed to account ftor ainority male
ating advantage (Spisss, 1982., Knoppien,1983). )

Silkworm Bombvy mari L. 2 popular insect of ecocnomic

-aportance is known to have more than S00 races and many of them

re evalved through conventional breeding techniques. In these
1sects, to study the rara-male mating advantage , two bivoltine

aces vi:., Kalimpong-A and NB1B stock maintained at Sericul ture

esearch Project, Department of Studies in Zoology, Unlversxty af
ysore,ﬂanasagangotr:, Mysore were usec.

MATERIALS AND METHCDS

Twa races of sillworm B.mori used in the present
nvestigations weras Kalimoonq-A, a bivoltine raca2s of Indian

rigin and the other, New Bivoltine—18 (NB18)~ a bivoltine racs
btained Yrom the hypricization between Kokko x Shunko and Ni24
CiZ4 of Japanese origin. Both the races are well acclimatized
o local agrazlimasic Iznditions and ars in the field for the
Aast ten vears and have crossed more than 100 generaticns.

To test mincrity-male mating advantaqe wish Kalimpong-A(KA)
nd New Eivoltine—18 (NBI1E) moths, the fcllowing procsoure was

mplaved. 1) Cocoons wers cut agen cn Sth day of their soinning -

ng ma2le’  ang “pmailas were separated and preserved sesarately.
1) On the day ot thexr amerganc2, a- .single femaie 0ot reguired
4c# T UW3s  intrealicae inio & glass trcucn of 1.5 teet diametar,
cllicwed v tme male: moths at both the rac2s 1n gesired ratio.
he Pairing was rscorgad 3t S minutes intarval for 0 minutas.
OU renlicatas wer2 run with each o7 the mine ritios wish XA and
BiS females secaratzlv. .

All she esxperiments were cconauctad from OSO0-0FGC He. 1 a
-

:n:rc}lec" ream @ tamperature . of agproximately 2= degrea
Ntigracde, uncar normal rocm lignht condifions. '

-



: : ' RESULTS ’ )

. Table-1 depicts the data on the number of mating ot KA - and
NB1S8 males with both types ot females at diffterent ratios. The
data was obtained by pooling the data of the results of 100
replicates. It can be well cbserved that, when both KA and NB1S
males are present in equal nuaber (ratio), the mating freguency
of elther KA or NB1S8 do not vary auch trom the expectad
trequency of mating. While, both the races shew a high freguency
of mating when they are in a minority number. For example, when
KA males are in 3,2 and { number rescectively, againat 7,8 and ¢
numpers of KA males will succzed at large in mating, thcugh they
are in minority number ( X2 VALUE 35.76, 6.25 and $.34
respectively, which iz statistically significant at 0.05 level).
Similarly, wnen NB1S males are in 1 and 2 numbers acainst 9 and 8
KA males, they too auctred in mating ¢tc a larger extent and have
a statistically signifticant deviaticn frem expectad chi-squars:
value. However, bcth the racas lost this advantage, when they ar2
in higher number. Thus, providing evidenc2 for rare~male mating
advantage phencmencn.

DISCUBSION

Darwin maintained that the advantage of behavior evolved
through sexual selection lies primarily in the satisfacsion of
female choicz2 (McFarlang, 1983) ancd the females <¢ry ¢to ccurs
and mat2 with males with special fzatures, though many a imes
such features may be disadvantagacus in the fac2 of natural
selection. Zahavi (1972) suggest2c that females prefer such
males precisely because they carrvy a handicap ang ther2fore
must be rosust indivicualis. Similarly, rare-miale mating i3 an
1imoortant phencmencn with evoluticnary implicaticna. Aczcording
ta Enhrman ahd Scisas (19£9), .the nature of cue is ciffersant for
cifferent male typea. The fTemalz2s becomes conditicned gcainat
mating with the 'males that first cocurt these dur:ing their,

“unréceptive geriod. AT these males ara cf commcn tvp2, the rara

males ar2 suczcssiul in mating 23 they arz2 ablz to br2ak tha
nasituaticn, wn2n %h2 f@*males become sexually active. However,
auch - Yrequency  cacencs cn Severai Yorcas such as  age cof  tha
temale, previous experienc2 etc., (Fruzan and . Enrman, 1974).
There aras reports ot rares—famalz mating advantage (Sciszas and

Eo:ess, 19&%), rars-male mating advinztage (Singh and Chattariee,
1929), However, though the exac*t cause oF minority masing and

mechanism . of such 1incidemc2 is not  fully  understocd, it is

Selieved ¢&nat the proca2ss 13 consrolleg by a ccmoination of
-severz] spec:fic mechaniams and vary wicely; ’




100 rcplicates)

[

" uble 11 NUMBER OF MATINGS OF KALIMPONG—A AND NBIS MALES WITH
THE TYPES OF FEMALES AT DIFFERENT RATIOS (Data based on

EXPECTED -

b

: uasp,

Evelut:ien, 23; 289-I53.

reacing

EMALE TYPE MALE RATIO oassavsn X2 VALUE
R " 'FREQUENCY FREQUENCY
KA .. NB18 KA NB1S KA ~ NB1S

A 9 1 %0 10 &8 13 2.78

‘A 8 2 g0 20 75 23 1.33

A 7 3 70 30 &3 33 1.19

A & 4 &0 40 s 42 1.07

A S S t-1a} £0 S3 43 1.00

A 4 é 40 &0 48 s2 2,73

A I 7. 30 70 41 se S.76#

< 2 a 20 80 30 7 &5.25%

<A 1 < 10 20 17 83 S.44%

B8 £/ 1 0 10 82 18 7.11#

iBi8 8 2 80 20 71 e d S3.06+

NB18 7 3 70 S0 &1 39 3.86

yp18 & 4 &0 40 S8 42 1.67

NB18 S s 1o} S0 47 53 0.36

\NBi18 4 & 40 &0 435 =2 1.04

NBiS hi 7 3o 70 ot &6 1.74

\NBi8 py g 20 &0 =7 73 .20

uB18 1 < 10 Q0 12 88 Q.34

*~ Statistically significant (P 0.03 lowvel).
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