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Tab.1 Comparison of traits between “Huanghai No.3”and commercial seedlings
AR T 399 100 FEIH IS R SRR A
Survival rate of post-larvae I (%) Survival rate of farming (%) Average body weight after harvest(g)
4F Year g 2 B 2 g e
s s am o BB g g BREE e g REN
. ncrease . ncrease . ncrease
Huanghai No.3 Control value (%) Huanghai No.3 Control value(%) Huanghai No.3 Control value(%)
2007 31.2 29.9 4.3 30.2 29.2 3.5 32.33 30.42 6.3
2008 29.8 30.2 -1.3 28.8 29.0 -0.7 33.67 31.02 8.5
2009 31.8 28.6 11.2 33.0 30.6 7.8 34.62 31.35 10.4
2010 37.2 32.9 13.1 35.5 31.3 13.4 35.10 31.53 11.3
2011 42.8 353 21.2 36.3 31.5 15.2 35.50 31.76 11.8
%2 BEMIES IS5 EE 1S AN LRERRGI AR
Tab.2 Comparison of harvest results between “Huanghai No.3” and “Huanghai No.1”
2012 2013
TR LI S A A D
Traits Huanghai Huanghai Increased Huanghai Huanghai Increased
No.3 No.1 value(%) No.3 No.1 value (%)
PR . 34.26 35.46 -3.00 35.52 35.95 -1.2
Average body weight after harvest (g)
G Survival rate (%) 35.1 31.2 12.5 37.2 32.3 15.2
F%58 =& Farming yield (kg/hm?) 1082.25 995.7 8.69 1189.2 1045.05 13.79
%3 HEMIFEE 355 H e IR PR R AR G R
Tab.3 Comparison of harvest results between “Huanghai No.3” and wild seedlings
2012 2013
LEIN 3 =) o p = =
Tra B3 5 gy AR S gy S
raits Huanghai Wild seedlines Increased Huanghai Wild seedlings Increased
No.3 £S5 Value(%) No.3 £S5 Jalue(%)
SZ. AT AN
AR . 34.26 31.04 10.40 35.52 31.35 13.3
Average body weight after harvest (g)
G R Survival rate (%) 35.1 30.8 13.9 37.2 32.0 16.3
FRFH BT 7= Farming yield(kg/hm?) 1082.25 860.4 25.78 1189.2 902.85 31.72
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Tab.4 Polymorphic loci/Total loci number from 6 AFLP

primer set

Z A SR B RSB
3[%%‘ Polymorphic loci/Total loci number
Primer set

Gl G2 G3 G4 G5

EM1 35/74  29/61  25/72  28/59  26/57
EM2 31/69  33/74 29/70  33/74  30/72
EM3 26/66  29/69 27/61 28/68  26/66
EM4 29/77  26/78  23/62  24/79  23/77
EM5 34/59  18/56  18/45 15/53  14/52
EM6 23/76  30/68 30/67 31/67 29/65
S A Total 178/421 165/406 152/377 159/398 148/389
22 S A
Percentage of 45 58 40.64 4032 3995 38.05
polymorphic
loci(%)
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Selective Breeding of Fast-Growing and Ammonia Toxicity-Resistant Chinese
Shrimp (Fenneropenaeus chinensis)

LI Jian'”, HE Yuying', WANG Qingyin', LIU Ping', LI Jitao', WANG Xuezhong’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Haifeng Aquaculture co., Ltd, Changyi 261300)

Abstract Chinese shrimp (Fenneropenaeus chinensis) is one of the most commonly farmed species in
China since the 1970s. However, the pond survival and the total output of F. chinensis have been low
because of the deteriorated pond environment and other factors. Ammonia, as undissociated for (NH3), is
one of the most toxic substances produced during intensive shrimp farming and may reach concentrations
high enough to seriously damage the health and growth of F. chinensis. To address this issue we collected
wild samples of conserved “Huanghai No.1” from two geographical populations in the Haizhou bay and
the Laizhou bay for the construction of fundamental stock in 2006. Mass selection was applied to obtain
the characteristics of fast growth and high resistance to ammonia at concentrations between 3% and 5%.
Five generations, namely “Huanghai No.3”, were selected successively and approved by China National
Aquaculture Variety Approval Committee. “Huanghai No.3” displayed traits such as stress tolerance and
fast growth. Under the same cultivation conditions, the survival rate of Post-larvae I increased by 21.2%,
the survival rate increased by 15.2%, and the average body weight after harvest increased by 11.8%. The
proportions of polymorphic loci were 42.28%, 40.64%, 40.32%, 39.95% and 38.05% in the five selective
populations respectively, which implied the reduced genetic diversity. However, in later selected
generations, there were fewer differences between populations and the genetic structure became more
stable. Compared to “Huanghai No.1”, the average body weight and the survival rate of “Huanghai No.3”
increased by 2.1% and 13.85% respectively. Compared to the wild seedings, the average body weight and
the survival rate increased by 11.85% and 15.1% respectively. These results showed obvious improvement
in the production. To the date, the pioneer scale to grow the new strain of “Huanghai No.3” has reached
400 hectares in the coastal areas of northern Jiangsu province since 2009.

Key words Fenneropenaeus chinensis, Mass selection; Huanghai No.3; Ammonia stress
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