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The new variety of Portunus trituberculatus “Huangxuan No. 1”
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ABSTRACT Portunus trituberculatus belongs to the class Crustacea, family Portunidae. It
is an economically valued crab species. With the rapid expansion and intensification of Portunus
trituberculatus culture, various problems such as diseases, bad quality of larvae and less natural
resources, have shown and become serious, causing economic losses. These have become the
limiting factors in the sustainable development of this program. At last, these problems are re-
solved by new varieties obtained by selective breeding. In October 2005, 1,261 individuals were
collected from four wild geographic populations distributed in the Yalvjiangkou, Laizhou Gulf,
Zhoushan, and Haizhou Gulf . Firstly, we established a fundamental stock using the four popu-
lations. Secondly we estimated the effective population size for core breeding population of P.
trituberculatus, and setup breed maintenance mode. Population selection was carried out at a
seed reservation rate of 5%. The new variety “Huangxuan No. 1” was selected successfully in

2010, after selection for five-generations successively. “Huangxuan No. 1” showed better eco-
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nomic traits such as fast growth and high survival rate. It showed a body weight increase of
20.12% and survival rate increase of 32. 00% respectively, compared with the natural popula-
tion. With support from the government fishery authority and crab farmers, Yellow Sea Fisher-
ies Research Institute has made significant efforts to popularize the “Huangxuan No. 1” in
Shandong, Hebei and Zhejiang provinces. The accumulated extension area during 2010 ~2012
was up to 6,000 ha covered by the new variety. Average yield increased 30%. The main farming
model for crab is “crab,shrimp,clam and fish” ecological culture. “Huangxuan No. 1” was ap-
proved by China National Aquaculture Variety Approval Committee as a new variety for aqua-
culture in 2012 (registered No. : GS-01-002-2012).
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Table 1 The annual core population construction during the breeding program of P. trituberculatus

. . AR (D PERER R (D R A o 8 (D
i RECRHEAG % PR LT LT Y
Year Generation Selection ratio ) verwintering xpanding propagation onservation population
broodstock broodstock broodstock
2005 S — 1261 682 200

Wild population

B REAR 1 AR
2006 First generation of core 5.1 2 800 1 340 520
breeding population

Bt ek 2 4G

2007 Second generation of core

1371
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1383 551
breeding population

FbREAR 3 AR
2008 Third generation of core 4.7 2 880 1421 512
breeding population

WD R 4 AR
2009 Fourth generation of core 4.9 2940 1495 502
breeding population

WD REAR 5 AR
2010 Fifth generation of core 4.6 3590 1500 578
breeding population
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Table 2 The relationship between breeding generations and the rate of inbreeding F, in P. trituberculatus

1% AF = 0.01 AF = 0.005 AF =0.002 5
Generation F,=1—({—AF)" F,=1—((—AF)" F,=1—((—AF)"
1 0.01 0. 005 0.002 5
2 0.02 0.01 0.005
3 0.03 0.015 0.007 5

4 0.039 0.02 0.01
5 0. 049 0.025 0.012
6 0. 059 0.03 0.015
7 0.068 0.034 0.017
8 0.077 0.039 0.02
9 0.086 0.044 0.022
10 0.096 0. 049 0.025
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Table 3 Comparison of traits between “Huangxuan No. 1” and commercial seedlings

4 AR S R A

PR Body weight(g) T Survival rate(%) Variation of full carapace coefficient
Ve CH1” % 1 PR TR LR REE ik 1B 7 1
"Huangxuan Control Improvement " Huangxuan Control Improvement “Hua;)gxuan No. 1” Control
No. 1”7 (% No. 1”7 0
2006 194.91 189. 40 2.91 11.42 10. 51 8.66 5.42 9.58
2007 206. 35 192. 10 7.42 11.76 10.13 16. 09 5.34 9.46
2008 217.58 191. 04 13. 89 12. 86 10. 49 22.59 5.12 9. 40
2009 227. 64 192. 00 18. 56 13.21 10. 43 26. 65 5.00 9.45
2010 229.43 191. 00 20.12 13.58 10. 29 32.00 4,95 9.54
2011 230. 32 190. 17 21. 11 14. 33 10. 67 34. 30 4.79 9.47
2012 231.88 191. 08 21. 35 14. 40 10. 62 35.59 4.71 9.49
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