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Studies on the Behavioral response in Silkworm larvae, Bombyx mori.
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Summary

The objective of the present study was to investigate the behavioral responses of sillkworm
(Bombyx mori) larvae to: the dominant effect of walking distace: and the relationships between
walking distance and the various economic characters on yellow sheets.

The means of walking distances of progeny from F, and ¥, F; and F, generations, which was
a hybrid between the long and the short walking distances, were shorter than those of parents.
This may indicate that the genes for the short walking distances were partially dominant over
those for the longwalking. Estimated broad sense heritability of larval walking distance was
different for each larval instar, which fell into the range of 52~849%.

Genetic correlation was apparent between walking distances of all larval stages and some
economic characters. The number of cocoons per liter and the period from incubation to emergence
have shown the positive genetic correlation with walking distances. The cocoon yield, the sing
cocoon weight, and the cocoon shell weight have shown to be in the negative correlation with
walking distances. No correlation was observed between walking distances of the mature larvae
and any economic characters. The analysis by the path coefficient showed negative direct effect

of walking distances on the cocoon yield, and positive indirect effect on the single cocoon weight
and the cocoon shell weight.

< fTEE Sk vols BRARE e % =
{eok PEUISIFTS 3ot o] Fah fTH% ol whArd
@ (hue) 8% I (intensity) 5ol o &5 2 &

E

1. #%

&yl TEIR e FES ool 4he S & el 4 ®ais]o] Skvk(Prokapy. Owens. 1983).

slal ol v BEME HEERA oW e A:H/BM ol (Bombyx mori)i= <Ql7ke]l LAMF Arg-& 3
= el MbE qdwe] oMol vk ol M o] el wh o flo) fse]l R H5aet led@o 2
A% WdskE A sl vhel o] fudigyel oFstan dA) Rabel ghakel el

WA el 2R Rl @ el g Eae W 42 ASE o MBI A ASERR Bk €



F Aok ey ol o EAHE 2E B Uz
o] fij#Fslrl oA olw HEBAW AL AL M
el & Aolvla Wi 9 ub(EA, 1981),

el el frghel AF o iz Fa /N R1950, 1961)
o 2o FHo-FAS(1960, 1961, 1963, 1964, 1965,
a.b.c., 1966 a.b.c., 1967)o} 9} 3}e] @ X Bo] o] &
ofA I - Akzh F987) @ AR(1987)e] 2 Bte] 1T
B Aa AT o) FAm glot obF ] kA
of WEgy g AFeoed THER X BESS v
%3t Be ¥R o1k a7 9o

B TREEE Zsteld A go] ol e v},
Hirsch(1959) 9} 28] Z5oFA(1958, 1962)= =v}
2] (Drosophila melanogaster) & A 8.2 &od AF 3 2
I f7Ehel BEL KA ST (Polygene)ol 9] 3le] F
filsl = BIPED S I, Frad ik 23 A
o] HRONTA S, A kistkel B ek )
Bho] Ear S MBS AE& wrd . @ Dobz-
hansky (1969, 1970)9} =9 %% < -F=(1962) Hadler
(1964 a,b) ¢ Eke} 4£:(1982)) 23+ E¥etkel HMES
wAS, AXH THE e TEY o] ke
cof o3t "t sk 2 ‘”°ﬂ R
{1178 (Choo, 1975, 1980) FLIBITEI(FE, 19805 1T
Bhel w3 EEMTAAE 94 {789 ﬁﬁﬁﬁ R %
B ol o3ted FEEE FEA v Ak

ol el A sk o] st A= {THEEA g
A-7oF go) AP At el A wEd HE
(1975)9] A7k A& Welth, 2EL Yoo EXH
Rt BCHERM S 25WES ] Fy JL*HJCQ} Foth o] Y
AL 2 WEE 24 A7 EHe Al kL
SBETFA EXHE A dts REBHTA vt &
tEel Aoz AN ot 2otk AA e RELSN =
EEDE FARA XIHH 2 F Fel Y f7ghel &
T GEEE A 2 HAE BA ez gk

Zsbe] o) 7Eho A% HMEIE 2 Hardler(1964
b)e ABk T et e S8 RER
% 7 A 42.1~68.8%2 WS1dz BKet (1982
Falconer(1977)-&- o [alff 7 Hivkoll o 3t
A 6~18%2 *& Frgcti st

B 782 BHPETE #dlo] v HAozA
KE1974)%= zubel o] 49 B Rl ANHR

ftAsE 78

el wlate] #88 W @R Axn EIC Egd=
b9l i fkel #(1987) % PAbBkhdst "iﬂz] }f% #}2)
B6R S HE Al @ o)l wli 1 1] 3}o
AEIN/Iel Fan FHol Agivka Bt ul- 214

ol ol A HMBES ol BEse dAlel o
g oo E wml Ah(1962)2 Crell be)  UpkRel W
W E Ml Fo) MMl Avkm e s ikt g
(1976 a,b)= & FRE 3 MHikEel Wl ¥ WEEs
e o) sltm e 5 e Ravl AW 7
Bpate] Ael el dlg xu Fold 4 gl

AdubA o n REARS AF WAWES RLEET
of oste] WHE = BMMEEA RE YRS gol
ubzvh, b BESHE Beh ok o] Hoke] S
ZHql B AFel 1ol o™ HilE Bol=E
sjoket Aolel zejat ovlollA {TEF e HHS
EEMHIM Hete] AEAE doh) 7Y s A
Fohedl =gl 9 Zleog P

whelx ABIRE TBNEC 74 MURSHA RER
HERA A TEHPLEA & BHESRE St e
o, & FEPR EHBE ] EEHENT RS
s arskalch

I. #8 & »&

1. BmE
TEPREe] N3t EMUSR ANE f AEe 78
PR} oL B3 Table 19 RFGRE, 1987) ¢ ¢
3ty on, FERHPKS BHEE BMIHE A
3 S 1986\ A MW BamEe &Y+ Table 2
o Mg ol g3kl ch

Table 1. Varieties used for the analysis of walking
distance in hybrids

Instar ,‘ " Long walking f *Short walking

o _varieties | varieties
1st® Keonsaik jeok Rok 191. Striped-W
3rd Keonsaik jeok Gu 17. Rok 191
5th z2 Striped-W. Rok 191
ML® Striped-Y Striped W Rok 191

a) Newly hatched larvac
b) Mature larvae.

Table 2 Varletxes used for the analysxs of the correlation between walkmg distance and economic characters.

Varletles for the test

Hanseing 3,
Jam 117,

Hansemg 4, Jam 107,
Jam 118, Jam 119,

Jam 108,
Jam 120

]am 115 Jam 116.
Jam 123, Jam 124.

Jam | 1'3
]am 121

Jam 114,
Jam 122,
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Fig. 1. Diagram for measurement of behavioral
response Numerals are in centimeters
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Table 3. Means and variances of walking distance in the parents with long and short walking distance
and their F; and F; progeny in larvae

o R N S

Larval stage

Crosses

Crosses

' Z ‘ a? ’ ks ’ o?
Newly hatched Parent Keonsaikjeok (P1) 6.41] 52.56 Keonsaikjeok (P;) 6.41  52.56
larvae. Rok 191(P;) 0.29 0.66| Striped-W(Pz) 1. 45 8.07
Average 3.35 Average 3.93
Hvbrid Fi(Pi@xP:38) Lol 7.84 Fi(P?xPi8) L.67] 10.63
F, 2.33 7.671 E: 1.72 9,49
3rd instar Parent Keonsaikjeok (Py) 2.77 10,37 Keonaikjeok (P;) 2,777 10.57
Gu 17(Py) 0. 10 0.18 Rok 191(Py) 0.23 0.19
Average 1. 44 Average 1. 50
Hybrid Fi(P1? xP;38) 0.6 0.62] FaP2xPi8) 0.51  0.38
F, 0. 98 1.25| Fe 0. 66 0.69
5th instar Parent  Z»(P1) 4,31 21.58 Z:(Pp) 4,31 21.58
Striped-W (Py) 0. 55 1.38 Rok 191(P2) 0. 47, 1.04
Average 2. 43 Average 2.27
Hybrid Fi(P12 xP:8) 0. 64 0.531 Fi(P,2xP18) 0.51 0.90
F, 0. 80 1.80; F. 0.72 1.49
Mature larvae Parent  Striped-Y (P;) 15.10, 55,58/ Striped-Y(P1) 15.10; 55.58
Rok 191(P:) 4,55/ 42,85 Striped-W(P») 7.30) 61.94
Average 9,83 Average 11. 20,
Hybrid Fi(P12 xP:3) 5.89 29,16 Fi(P.2xPid) 7.48  60.37
P, 6.49] 50.84] F. 8.35 64.96
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Fig. 2. Frequency distribution of walking distance in newly hatched larvae of F, generation
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Fig. 5. Frequency distribution of walking distance in mature larvac of F; generation
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Table 4. Genetic variance (¢?G), Environmental
variance (¢2E) and Heritablity (A?) of
walking distance in larvae

Larval stage
Variance | Newly
hatched |3rd instar | 5th instar 1\1/;?3::
larvae | i
o*G 1,32 0.53 0.19 1.83
o’E 1.12 0.10 0.13 1.67
h? 0.54 0.84 0.59 0.52
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Table 5. Economic characters of the silkworm varieties

- ‘ . . . Period from
Valieties | duration | Tl L G050 Sovoon | oo | “cper [imeubation o i e
(D. hr) | rate(%) | larvae(kg) per 11 |weight(g)| weight(cg) ex(ns‘rgﬁlx‘l)ce one moth
Jam 107 23.18 90. 37 15.93 89. 67 1.86 42.93 55, 00 536. 00
Jam 113 24,00 93.13 15.63 90. 33 1.77 42,83 55,16 462. 00
Jam 115 23.18 90. 97 15,83 86. 67 1.78 45,10 57.00 504, 33
Jam 117 23.18 93. 27 15. 47 83. 67 1.85 56. 57 56. 08 512.33
Jam 119 23.18 89. 83 15,97 84.67 1.85 44,33 57.16 533.33
Jam 121 25.08 93. 47 15.90 86. 00 1.82 44,20 58.16 494, 67
Jam 123 25.18 85. 57 14.10 94. 00 1,91 48.27 55.16 427. 67
Hanseng 3 24.18 90. 57 17.27 83.37 2.01 44, 67 57.08 482, 33
Jam 108 24.00 91.27 16.80 61.67 2.06 50. 63 53,08 512.00
Jam 114 24.08 95. 07 17.87 73.00 2.02 49, 67 54,00 551. 67
Jam 116 25.00 87.10 15. 40 69. 03 1.92 48,23 56. 16 476. 00
Jam 118 24.18 89.53 15, 47 70. 33 1.82 45. 47 56. 00 491, 33
Jam 120 26.08 82.07 14. 90 72.33 1.87 47.17 57.16 485. 67
Jam 122 24.08 90.53 17.43 69. 00 2.01 50. 07 56. 16 577. 33
Jam 124 26. 00 92,07 18,27 67.33 2.08 49,77 53.16 530. 67
Hanseng 4 26.18 90. 43 16. 67 65. 67 2.03 49.70 | 54.16 528. 00
Means+SD. 24, 1513':*(‘)5 / 90. 32-‘*_“22 , 16. 2‘11.‘_'_17 77. $1)8i32 1. 9204_:10 47. 42.1(“52 [ 55. 1?.i51 506. 585_*(‘5- -




Table 6. Phenotypic, genetic and environmental correlation between walking distance and economic characters

m silkworm larvae

{

Larval | Pupation |[Cocoon yield] No. of single cocoon | Period from INo. of egg
Larval stage per 10,000 | cocoon cocoon shell |incubation to] laid per
duration. rate. larvae. per 11 weight. | weight. | emergence. | one moth.
N(ixWIY rPh 0.079 0. 266 ~0. 160 0.510* | —0.420 —0, 601* 0. 101 —0. 262
hatched .G | —0.455 | —0.067] —0.568% | 0.7827%| —0.667* —0.752"  0.388 | —0.409
7E 0. 150 0. 352 0. 281 0.227 —0.110 —0. 366 0. 097 0. 003
3rd instar  yPh 0. 021 —0.061] —0.348 0.633** —0.275 | —0.326 0. 238 —0.325
7G —0. 166 —0. 263 —0. 675** 0. 898** —0. 681*% —0. 563*% 0. 635%* —0. 353
7E —0. 007 0.133 0.194 0.137 —{0. 307 0.188 0. 094 0.431
5th inttar rPh 0.270 0. 150 —0.172 0. 459 —0. 353 —0.502* 0. 348 0. 052
G —0, 744** 0. 303 —0. 669** 0. 800** —0. 875*¥ —0. 819%* 0.779** 0. 342
rE 0.073 0. 236 0.036 0. 196 —0.143 —0.177 0. 095 0.293
Mature yPh | —0.186 —0. 160 0. 010 —0.181 0.172 0.262 0.035 0.030
larvae 0.227 0.053] —0.143 | —0.111 | —0.075 0.170 0. 289 —0. 146
E —0.110 0.011 0. 060 0.089 0. 068 0.084 —0. 325 —0.120
*, ¥ Significant at 5% and 1% Jevels, respectively.
1
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Fig. 6. Diagram of genetic correlation between the characters
1: Walking distance of 5th instar. 2; Pupation rate. 3: Cocoon shell weight.
4: Single cocoon weight. Y: Cocoon yield.
* %% Significant at 5% and 1% levels, respectively.
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Fig. 7. Path-diagram of each character on the eocoon yield
1: Walking distancs of 5th instar. 2: Pupation rate. 3: Cocoon shell weight
4: Single cocoon weight. ¥: Cocoon yield. X: Residual

P,Y: Dirct effect. 7,,P,Y: Indirect effect.
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