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Individual differences in gustatory electrophysiological responses of the silkworm,

Bombyx mori

CUI Wei-Zheng' - MU Zhi-Mei', WANG Yan-Wen': XU Jun-Liang® (1. Sericulture Department of Forestry College-
Shandong Agriculture University. Taian 271018, China; 2. Sericulture Department of Animal Science College, Zhe-
jiang University» Hangzhou 310029 China’

Abstract: In order to reveal the physiological causes of allometric development of the silkworm. Bombyx mori reared with artifi-
cial diet: individuals with different acceptance of the antificial diet were selected from a variety. Their physiological responses of
the gustatory organ on the maxillary tuberele to four representative components (sucroses inositol, soybean extract, citric acid)
were measured electrophysiologically. The results showed that there were individual differences in the responses of zensillum
styloconicum Ss-1 to the feeding stimulants Csucrose efe.) and sensillum styloconicum Ss- || to the feeding deterrent (soybean
extract efe. ). At the critical concentration, the discharge frequencies of electric pulse in low feeding individuals were signifi-
cantly higher than that in high feeding individuals. Tt showed that the gustation of low feeding silkworms was more sensitive than
the high feeding ones.
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Table 1 The discharge frequencies of electric pulse of Ss- [ from

silkworms with different acceptance to the
artificial diet stimulated by sucrose
BEEtENTRE SREMERARE
BERWEE (mo/L) (IK/s) Pulse frequency (¥K/s) Pulse frequency of

of low feeding high feeding silkworms
silkworms (times/s) (times/s)

Sucrose concentration

10-! 23312464 9.0+£2.1B
102 13.1+1.2 A 6.7+2.6 B
10-3 43+1.7a 2.7+0.8 a

* RAPHIEATFIME RS, HBFENRETEHE R 1%
EREENE, METEHERSGEREEN: B2-4F

The data in the table indicate means + SO'. The capital letter follwing
the data shows a difference at significance of 1% and the small letier shows

the difference at significance of 5% . The same for table 2 10 4
2.2 TRBAMERHERE S [ WA REE
RBL

MzEesH (Ho25%2) kB, AREEESE
A Ss- T AP ALEE R e B 5 30 BERE RO S AL, Il 57
FIEMAE 10 *mol/L 275, (B RIBUSZE A ML 4R L
FIEERE R . RBCEATIREE N 10 P mol/L B
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Fig. 1 The electrophysiological responses of Ss- | of silkworms
with different acceptance to the artificial diet to the different
concentrations of sucrose
A EBHEMEE, 107 'mal/L Uow feeding habit, 107 mol/L); B.
FRRIEE, 107 'mol/L (high feeding habit, 10 'mol/L): €. 1K
BEREE, 107 ?mol/L (low feeding habit: 10" mel/L); D. &F
HMEE, 10 2mol/L Chigh feeding habits 10 2mel/L): E. K&
T, 1073 mol/L (low feeding habit. 10 % mol/L); F. =T E M
#, 10 *mol/L Chigh feeding habit. 1073 mol/L)
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Table 2 The discharge frequencies of electric pulse of Ss- |
from silkworms with different acceptance to the
artificial diet stimulated by inositol

WREEERTME "SREEERTRE
MERWESE (mol/L) (¥R/s) Pulse frequency (¥K/s) Pulse frequency of

high feeding
silkworms Ctimes/s)

Inositol concentration of low feeding

silkworms € times/s)

107! 38.1+4.8a 39.2+5.7a
10-2 34.0£5.3 A 14.8+3.3B
10-3 13.5+2.4 2 11.7+3.0 a
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Fig. 2 The electrophysiclogical responses of Ss- | of silkworms
with different acceptance to the artificial diet to the different
concentrations of inositol
A RBAME, 107 'ml/L (low feeding habit, 10~ mol/L); B
FAREEMEE, 107 'mol/L Chigh feeding hahit. 10~ 'mal/L): C. 1K
BEME, 10 ?mol/L (low feeding habit. 102 mol/L); D. &E
HMEE, 107 2mol/L Chigh feeding habit» 1072mol/L): E. HEFR
. 107 mal/L (low feeding habit: 107> mel/LY: F. mEBEEME
. 10 *mol/L. Chigh feeding habit: 10~ mal/L)
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Fig. 3 The electrophysiological responses of Ss- || of silkworms
with different acceptance to the artificial diet to the extract e
from soybean meal
A BEBEME, 1%9%EE (low feeding habit, 1% concentration )
B. mBAMAE, 1%KE (high feeding habits 1% concentration );
C.EBEME, 02%KE (low feeding habits 0.2% concentra-
tond: D, AR EME, 0.2%%HE (high feeding hahit. 0.2% con-
E.BEEME, 005% K E (low feeding habit,
0.05% concentration?); F. W EMEE, 0.05%KE (high feeding

habit; 0.05% concentration)
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Fig. 4 The electrophysiclogical responses of Ss- || of silkworms
with different acceptance to the artificial diet to the different
concentrations of citric acid

A RBAME, 107 'ml/L (low feeding habit, 10 ' mol/L); B

FAREMEE, 107 'mol/L Chigh feeding hahit. 107 'mal/L): C. 1K
BEME, 10 ?mol/L (low feeding habit. 102 mol/L); D. &E
HMEE, 107 2mol/L Chigh feeding habit» 1072mol/L): E. HEFR
&, 107" mol/L (low feeding habit: 107> mel/L): F. =B EME

#, 107 *mol/L Chigh feeding habit: 103 mol/L)
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Table 3 The discharge frequencies of electric pulse of Ss- II
of silkworms with different acceptance to the artificial
diet stinmlated by the extract e from soybean meal
BREEEERTNE SEREEENRE
REW W (90 (K/s) Pulse frequency (¥R/s) Pulse frequency of
high feeding silkworms

Extract e concentration of low feeding

silkworms Ctimes/s) (times/s)
1.00 51.7+5.4 A 20.8+5.3B
0.20 50.3x4.2 A 2542258
0.05 45.8+x6.8 A 93+1.8B




EHEE: FRRTHEEERNIMEER 45

EFREL R, EAREEHEFT —EER, L
HIF 10 *mol/L N ER TN ITHERIREN 10°
mol/L Zo A5, RS A B i N A M AR E, (B ke
ARFEHELHEER. b oifiE, 18
B HE EEERNAER, BEDER T E 4902
ERhETERMEEERR, ST EETIX—H
EMEIMSARN RS, EAREEHENRE RN
ERBN (EHESF, 1998). ARG IR
8 B ) R e R PR S H R AR R R S

®4 FIERFHAREAME Se T BB HIRE
Table 4 The discharge frequencies of electric pulse
of Ss-1I from silkworms with different acceptance to
the artificial diet stimulated by citric acid
WREEERTME "SREEERTRE
(¥/s) Pulse frequency (¥R/s) Pulse frequency of

of low feeding silkworms  high feeding silkworms

g 304
(mol/L) Citric acid

concentration

(times/s) (times/s)

107! 14.2+1.5a 11.6+2.1h

10-2 207+x1.9A 11.7+1.4 8

103 9.9+ 11.5a 98.7+9.8a

10-4 8.4+0.7a 7.0+2.2a
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