Mol R L K 5 F I ,2024,55(3):316-322 http: //syny.cbpt.cnki.net
Journal of Shenyang Agricultural University DOI:10.3969/j.1ssn.1000—1700.2024.03.007

£ OMLZEE, R e, S5 MERIRIR T = IR (i 32t B AL ()], T BRAR O K 242442, 2024, 55(3) :316-322.
JIAO Yang, JIANG Xiaoxu, WU Yan,et al. High temperature tolerance and inheritance of tussah silkmoth embryos|J].Journal of

Shenyang Agricultural University,2024,55(3) :316-322.

HEEIER N S EMER T Z R HEE
B oML B, H.B EE HLERLG &

(T T HEBLAFHLH, T R 118100)

Hﬂ

3;

O ONBRRVER NG X S L T 52 1 B I3 A F A, R A AL A 527 T2 S ANEAR 104 F 40 G M FE R 320G
GERIL43 “CLL E Ry baa . 45 R m iR xR FUR B B BURIG sE AR AE B 22 5. A SUBURAE 5~10 “CRY
Xt i Sk L P T 2 Ak F 55 1A AR R A 20 C 6T 7o 0 JUIh 368 4 TS 52 P e o 50 T T Xk S J A= 4 4 B W A A
25 WA IR IS B TF i AR o o Rt £ T R VR 14 2 B 0T, I L 0R7 A 4 5 1 7o 2 T i ol 7 A o
(VA o A (] ot ol X v TR M 300 T T 52 P A7 A 3 22 e, S e 527 6 v UL I3 PRI T 52 A R 3R, /0 1 9 T 52 M e 58 o
AL S M e B < MR A ARG X e YR A0 114 S 32 1 A2 4 5% S D, S DRI B 8, Hs A 3k 91.97% , i ik 22 B 1
X HFEM N AL RAUK 5.77% 27 1, 33 238 5 AR o 25 YR 6 T A2 1 2R A T A e 8, 7T A & 10 6 s i

i 32 Mo I FE AR S A .

KR EAR ; DRARG ; S IRDAE 5 A2 Pk s L

RE22S:5885.1 X E4HS:1000-1700(2024)03-0316-07
SCERFRIRAD : A FFH R (FIRAR S ) 471248 (OSID):

High Temperature Tolerance and Inheritance of Tussah Silkmoth
Embryos
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Abstract: To explore the tolerance of tussah silkmoth (Antheraea pernyi) embryos to high temperature and its genetic
patterns, the fertilized eggs of tussah silkmoth were subjected to high temperature above 43 °C. There were significant
differences in the effects of high temperature on embryos in different developmental stages, with the weakest at the effective
accumulated temperature of 5-10 °C and the strongest at 20 “C. Different high temperatures showed significant impacts on
embryos. As the temperature increases, the tolerance of embryos decreases and the hatching rate decreases. High
temperature stress can also prolong the developmental period of embryos and have a significant impact on the uniformity of
hatching, prolonging hatching time and reducing daily hatching rates. There were significant differences in tolerance to high
temperature stress among different varieties, with Liaocan 527 having the strongest tolerance to high temperature stress and
Xiaobaican having the weakest tolerance; The results of genetic research showed that the tolerance of tussah silkworm
embryos to high temperature stress was controlled by four major genes, with significant major gene effects and a heritability

rate of 91.97%. However, the influence of minor polygenes on it was relatively small, with a heritability rate of only 5.77%.
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In summary, early selection of hybrid offspring embryos for tolerance to high temperature stress can lead to the breeding of
oak silkworm varieties with strong tolerance to high temperature stress.
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Figure 1 Effect of high temperature on the embryonic vitality of tussah silkworm
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Figure 3 Effect of treatment temperature and time on the vitality of tussah silkmoth embryos
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Figure 4 Effect of high temperature on embryo vitality of different tussah silkmoth varieties
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Figure 5 Effect of high temperature on the hatching rate of tussah silkmoth embryos
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Table 1 Average hatchability of 5 parent varieties and their hybrid combinations of Antheraea pernyi %

hin HE LA 527 Bl KE1E Rk
Variety Jiqing Liaocan 527 Yellow—moth Dabai 1 Black—moth
T Jiging 84.34

1L %% 527Liaocan 527 94.42 95.81

# i Yellow—moth 92.31 89.70 71.18

K 1% Dabai 1 28.65 95.54 60.79 31.28

2213 Black—moth 80.81 93.22 82.16 89.45 91.53

H1 28 2 R RN, AN [ Ve i S AR o o S e 58 4 ) R A 3 ) 22 S aR BB I8 357K F (p=0) , BRFE Ze i Ak
R BALH WAL AR A B2 R AN R, NG 20— 28 e i ™ A 22 S U o 93 0 ¢
AL AR T AL ROV AR TR A (p=0) , Hag % 20 91.97% , T a2 500 o ik BB . 25
K- (p=0) , it {8 R N 5.77% (%3)
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Table 2 Analysis of variance of major-minor loci groups for hatchability of 5 parent varieties and

their hybrid combinations

A5 5 R I ¥y

. - DF o . F P
Source of variation SS MS

AR KA Parents & crosses 14 13 599.99 971.43 87.47 0.00
FE A7 5 2H Major locus groups 8 13 204.46 1 650.56 148.63 0.00
7 A5 4H Minor locus groups 6 395.53 65.92 5.94 0.00
[X 2l Within groups 1 1.77 1.77 0.16 0.70
12 Error 14 155.47 11.11

JEE 5% Total variance 29 13757.23
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Table 3 Genetic parameter estimation of major-minor loci group for hatchability of 5 parent varieties and

their hybrid combinations of Antheraea pernyi

7R 5 R LS TR I 22 B R%
Source of variation Variance Adjusted variance Heritability
ARG Parents & crosses 480.16 480.16 97.74
T A7 45,41 Major locus groups 437.19 451.83 91.97
17 55,40 Minor locus groups 27.41 28.33 5.77
2% Error 1111 11.11 2.26
VAR 5 Total variance 491.27 491.27 100
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T2 R , RN AR 21,215 K 155X i B (T 32 e pe 0 RN Rk —45.77
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Table 4 Genotypes and genetic effects of the major loci groups for hatchability of 5 parent varieties of

Antheraea pernyi

SEAHE PR 7 TR AL
Parental genotype Genetic effects
! = %27 ik K15 F i BT
Jiqing Liaocan 527 Yellow—moth Dabai 1 Black—moth Additive Dominance
3 ++ - - ++ -- -17.17 25.67
14 -+ __ -— - - -- 9.48 -23.81
12 ++ ++ -- -- ++ 15.08 8.36
10 ++ ++ ++ - - - - 4.04 -7.53

) NS ERRAT S
Note: ] represents pattern of genetic difference between major locus groups .

H1 2 5 AT, 5 A ol P RO DRI R0, e R B R 15, O 412, B/ N R L 7 527,
H-3.92; 10258204 v B MU fr i (1) 2L A 527> BRI, o 7.09, FefR A2 B oK 11 145, -8.58
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Table 5 Genetic effects of hatchability minor loci groups in 5 parent varieties and their hybrid combinations

of Antheraea pernyi

AR W 1L 527 pigls UNEREZ Rk
Parents Jiqing Liaocan 527 Yellow—moth Dabai 1 Black—-moth
1 Jiging 0.00 248 432 -6.18 -1.46
1L 4% 527 Liaocan 527 -3.92 -2.16 5.49 7.09
T I Yellow—moth 1.60 -8.58 -0.02
K 15 Dabai 1 4.12 -5.99
ik Black—moth -0.13

FE A LA 5 b = AR AR

Note: Diagonal is an additive effect; upper triangle is a dominant effect.
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