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Stocking effectiveness of hatchery-released kuruma prawn Penaeus japonicus in

the Xiangshan Bay, China
JIANG Yazhou, LING Jianzhong, LIN Nan, YUAN Xingwei, LI Shengfa”

Key Laboratory of Marine and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture, East China Sea Fisheries Institute, Chinese Academy of

Fishery Science, Shanghai 200090, China

Abstract: Stock enhancement is a fisheries management approach involving the release of hatchery organisms to increase
abundance and commercial landing of natural fish or invertebrate population. Kuruma prawn Penaeus japonicus is one of the
most important fishing and cultured crustaceans in China coast, and thus is listed as one of the important target species for
stock enhancement. In 2010, a total of about 167 million hatchery kuruma prawn juveniles (body length = 11.0 mm) were
released through two phases into the Xiangshan Bay, Zhejiang Province. The first batch of 30. 68 million prawn juveniles
were released on July 6, while the second batch of about 135.9 million prawn juveniles were released on July 15—16. In
order to evaluate the potential effectiveness of the stock enhancement program, the present study monitored survival, growth
rate, and migratory pattern of the hatchery-released kuruma prawn in the bay through recapture method monthly. It was
necessary for assessing the stocking effectiveness to distinguish the released individuals from natural partners. It was found
that there were obvious differences in hatching time and body size between the natural and hatchery kuruma prawn
juveniles, and thus we could use cohort analysis with the least-squares method to identify released hatchery individuals in
the study. The results indicated that the released prawns mainly inhabited in inner or middle part of the Bay where the
sediments were sandy or sandy-mud substratum. The released juvenile prawns started recruiting to the fishery in mid/late

August, and then it might migrate from the Bay to coastal open water for overwintering in October. In mid-September, the

EEWE [ R mm A7k CRoll) BHIFL 122 $2 55 H (201003068 ) 5 H S A S5 PERHITBE I AR 55 9% & 10058 B (2008 T04 )
Weis B H#:2011-04-06 5 &1T B #1:2012-01-10
# WIRAE# Corresponding author. E-mail ; shengfa@ sh163. net

http ://www. ecologica. cn



2652 A E = 32 &

released prawns reached the mean body length of 95.4 mm and 71.4 mm, with the survival rate of 0. 79% and 1.06% ,
respectively, for the first and second batch. The relative abundance of the released prawns in the total catch was 14. 0%
and 84.2% , respectively, for the first and second batch. The exponents for the body length-body weight relationships
differed significantly (P < 0.05) between released and natural stock, with greater value for the released stock, which
showed that released individuals were more robust than natural ones. During the fishing season, it was found that lots of
released prawns were caught by local fishermen through small beam trawls and fish traps within the bay. During the study
period from late August to early October, a total of about 420,600 released prawns were collected, representing the mean
recapture rate of about 0.25% . In general, the effectiveness of the stock enhancement program did not satisfy with the
desired aim due to the low survival and recapture rate of released juvenile prawns. The low stocking effectiveness might be
resulted from habitat destruction and ineffective release strategies. In future, optimizing release strategy and restoration of
nursery habitats should be essential for promoting the stocking effectiveness of kuruma prawn in the bay. We recommended
three optimal measures for the stock enhancement program: 1) the large-sized kuruma prawn juveniles were proposed to be
released, 2) the best release site should be located in the inner part of the bay, and 3) the release date should be April in
advance, which would prolong growth period of kuruma prawn juveniles in the bay and increase the efficiency of the stock

enhancement programs.
Key Words: kuruma prawn; stock enhancement; recapture rate; body condition
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Fig.1 Map showing the released waters and sampling stations. Black points: sampling locations
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Table 1 Distribution of kuruma prawn in Xiangshan Bay before and after the stock enhancement

b RAEWEIE (2/ke?) RSN/ (¢ kn®) I/ mm IR g
Data Number density Biomass density Range of body length Range of body weight
6.3—6.5 192.9 1763.4 68—124 2.8—16.0
8.5—8.8 427.0 3980.8 58—126 2.6—17.0
9.14—9.17 3374.8 15682.9 45—117 1.1—18.6
10.14—10. 16 70.1 1463.9 115—136 17.5—20.1
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Fig. 2 Length-frequency distribution of kuruma prawn in
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Fig.3 Spatial distribution of kuruma prawn in Xiangshan Bay in September
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Table 2 Coefficient of a model fitted to the total length-weight relationship, for released and natural kuruma prawn stocks

FEAJE M Type of stock FEATE Sample size a b P
H SR BEA Natural stock 48 1.625%x107° 2.896 0.933
HASEFEA Released stock 130 5.069%107° 3.194 0.938
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BRI R 22 W30 2 1) s X RSB A I R 4, X Ah IR AE i AR o KA BE i RE , ELAR IS RIS SRR | R $2 0 A
BRI AETE R HEA 5 H AR IR B R 3 b A N3 S R Pl 2R s K,

TR, HASX BR300 28797 A T B R, AR R 5 A SR BRI AE K R B R — 3, bR
R, 25 i A SR () B B R R A i 25 5, B0 | T 4 20 I BE R A oA 2 B 5R s 11 T A AR 4, 1
AR RIS 25 B Ao B, BRI, A R B ARIE RO R S H ARG IR A K R R — 2, AR SE S X H
AR XU [ ARBEA 0 A 1 B AR |3 24 VA H AR G RS SR O s 18], B B4R 5—6 07k H AR X AT g ol
PO AR ], 2010 A7 FE G2 1L s 7K 3 H AR S R0 A ) B S8 9 I, 33X TT 6 2 R R MG 7 b ) A7 35 %, [ st
240 S H A s X B S R L ]

3.2.2  BEGH N S H Al A R 46
BB HCRAE AP 2 e GRS AT RS kR I A T B M H R 1 RO R R
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