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Artificial selection in the new breed of Fenneropenaeus chinensis
named “ Yellow Sea 1” based on fast growth trait

LI Jian', LIU Ping', HE Yeying', SONG Quan-shan’, MU Nai-hai’, WANG Qing-yin'
(L Ydlow Sea Fisheies Research Insitute, Chinese Academy ¢ Fishery Sciences, Qingdao 266071, China;
2. Fisheries Research Institute of Rizhao in Shandong Province, Rthao 276826, China)

Abstract: After six generation selection successively, Fenneropenaeus chinensis showed better economical traits such as fag growth and
disease-resistance and so on. The average body length and the weight of each selective population increased by 8.4% and 26. 86% ,
respectively, compared to the control. The morbidity was less than 10%, while it was more than 40% in the control. Genetic
gructure of each generation was also analyzed i the paper, the results were as follows: (1) Isozyme analysis: thirteen loci were
examined and five loci were polymorphic, i.e., MDH-2, GPI, MPI, PGM-2 and PGM-3. There were significant differences at the
locus PGM-3, and the gene frequency showed a decreased trend. At MPI locus allele C was found at the cultured populations, and
the frequency showed an increased trend. (2) RAPD analysis: RAPD technique was used to investigate the genetic sructure of five
generation successively. The proportions of polymorphic loci showed a decreased trend while there was no difference between fifth
generation and sixth generation. The degree of genetic differentiation ( Gy4) was moderate between populations except third population
and fourth population. (3) SSR analysis: eight loci were analyzed among five generations, and 108 alleles were detected. The
average heterozy gosities showed a decreased trend while sixth generation remained the level of fifth generation. The values of Gy were
less than 0. 05, which showed that there was differentiation to some degree but it was weaker.
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Tab.1 Morphologcal character in the sixth cultured population of Fenneropenaeus chinensis
(ind) 809 YIS
sample no. total average
(g) body weight 3.6 £4.71 21.33 £ 2.46 2.06 % 6.31
(‘em) total length 16.% 0.8 15.03 £ 0.60 15.91 £1.18
(cm)body length 13.93 £0.70 12.46 £ 0.49 13.14 £0.%
((em) carapace length 4.400 £ 0.32 3.900 £ 0.25 4,158 £0.38
1 1.32 £0.13 1.158 £ 0.12 1248 £0.15
2 1.10 £ 0.9 1.007 £ 0.06 1.060 £ 0.09
_(em) 3 1.089 £ 0.07 1.000 £ 0.07 1046 £ 0.08
abdorminal segmental
1 4 1.054 £ 0.07 0.9%9 * 0.07 1013 £0.08
ength
5 1.114 £0.06 1.024 £ 0.05 1070 £0.07
6 2.18% £ 0.2 2.039 + 0.08 2115 £ 0.21
(cm) telson length 2.10 £0.20 1.936 £ 0.13 2025 £0.19
(em) carapace 2.057 £ 0.2 1.632 £ 0.08 1.851 £0
cm
) 1
vidth =+ =+ +
wi bdbominal seement | 1.6% % 0. 15 1.372 £ 0.06 .53 *o.
(cm) carapace 2.340 £0.21 1.942 £ 0.10 2147 £o.
dors tral
it ! 2.035 £0.13 1.763 % 0.13 193 % 0. 19

tall

abdominal segment [
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Tab.2 Recursive analysis on the sixth cultured population of Fenneragpenaeus chinensis
R?
morphological character recursive rehtion R2value
total length 1 body w eight y = 5 993,030 0.9330
body weight 15 total length y = 0 0048x30% 0.9330
body weight Vs body length y = 0007453183 0.9093
body lnth Vs body weight y= 5 173102875 0.9093
total length Vs body length y = 1.2068x + 0.0549 0.9295
body length Vs total length y = 0.7702x + 0. 8834 0.9295
carapace length Vs body weight y = 1.165Ln(x) + QO 3555 0.5673
body weight Vs carapace length y = 3 4509¢® ®7 0.5673
1
= 0. . 423 .
abdorminal segment I width Vs carapace width y= 067 + 0.4 0.682
1
carapace width Vs abdominal segment I width y= L1241z + 01119 0. 6825
1
- 0 2666r
dorsoventral tall of abdorminal segment T Vs dorsventral tall of carapace y = 1.067% 0.4875
1
dorsoventral tall of carapace Vs dorsoventral tall of abdorminal segment 1 y = 1. 88n(x)+ 0978 0.4875
1
abdomen and back tall of carapace Vs abdorminal segment I width y = 1L33Un(x) + 14858 0.5577
1
- 0 3614
abdomminal segment I width Vs dosoventral tall of carapace y = 0.7063 0.5571
dorsoventral tall of carapace 1§ carapace width y = L4Bln(x) + 12726 0.5934
- Q412 .
carapace width Vs dorsoventral tall of carapace y = 0.757% 0.5934
1 1
- 0.562
dorsoventral tall of abdorminal segment I 1§ abdorminal segment I width y= 1484 0.518
1 1
_ 0.915
abdorminal segment I width Vs dorsoventral tall of abdorminal segment I y= Q85lx 0.518
3
Tab.3 Results of successive sdection in Fenneropenaeus chinensis
(‘em) (‘em) (em)
cultured population check and acceptance time average body length maximal ind. miimal ind.
F, 199%-16-04 12.13 14.2 9.3
F3 1999-16-13 13.29 155 9.7
Fy 2000-16-06 13.59 16.4 11.0
Fs 200+ 16-15 15. 10 18.3 12.9
2.2
Fl T Eg A7 0. 0062, Fy  Fs
Fi Fs Fs
4
4 13 s Tab.4 Results of the selective populations
MDH-2 GPI MPI PGM-2 PGV3 of Fenneropenaeus chinensis
PGM-3 , (kg km™?) (%)
year generations yield disease rate
’ MPI 1998 F> 958.5 25.0
c , ) 1999 F3 2007 11.0
1 2000 Fy 3348 0.0
2001 Fs 2745 2.0
,  38.46% ;
2002 Fe 2644.5 0.0

0. 0577 0.0377 0. 0263 0. 0231,
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Fig.2  Eledropharetograms of S121 i the thid population and
the fifth population of Fennagpenaeus chinensis with RAPD technique
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Fig.3  Electrophoretograms of RS0622 in the third population and
the fifth population of Fenneropenaeus chinensis with SSR technique
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