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Tab.1 Diet composition of Fenneropenaeus chinensis

prey item /% N 1% F prey item /% N /% F
Coscinodiscus sp. 8.17 10.00 Polychaeta 1.00 2.50
Coscinodiscus oculusiridis 1.00 1.25 Raeta pulchella 0.80 0.62
Coscinodiscus asteromphalus 1.59 2.50 Musculus senhousei 1.39 0.62
Rhizosolenia sp. 0.80 0.62 Modiolus modiolus 0.20 0.62
Tintinnopisis 0.80 1.25 Dosinia corrugata 0.40 0.62
Harpacticoida 0.40 0.62 Theora frugilis 0.40 0.62
Microsetella norvegica 0.40 0.62 Theora sp. 0.80 0.62
Ostracoda 3.59 4.37 Tellinidae sp. 2.59 2.50
Macrura zoea 5.18 4.37 Dosinia sp. 7.57 8.12
Brachyura megalopa 1.00 1.25 Yoldia sp. 0.80 0.62
Mysidacea 8.37 8.75 Potamocorbula sp. 0.80 1.25
Acanthomysis longirostris 1.20 1.25 other Bivalvia 29.68 23.74
Gammarid amphipods 5.58 6.25 Gastropoda 0.40 0.62
Gammaropsis sp. 4.78 3.12 Amphipoda 6.37 3.12
Hyale sp. 0.40 0.62 Isopoda 0.80 1.87
Corophium sp. 0.40 0.62 Brachyura 0.60 1.25
Cumacea 0.60 1.25 Macrura 0.40 0.62
Bodoeria chinensis 0.20 0.62 Echinoidea 0.60 0.62

x2 RMETSABIZRFEMNEEMARSTEMMMTHMENESREY
Tab. 2 Important species of fishery resources community and the dietary overlap coefficient with Fenneropenaeus chinensis
in Laizhou Bay in August

Oy
species /% W /% N /% F IRI feeding habits with F. chinensis
[10]
21.85 35.54 94.44 5420 . [10] 0.84
Chaeturichthys stigmatias benthivores
[11]
Oratosquilla oratoria 26.23 11.33 88.89 3339 . " 0.52
benthivores!'!!
[12]
Loligo japonica 11.09 13.47 94.44 2319 . 12 0.20
generalist predators!'?!
% Clupanodon punctatus 10.25 7.96 83.33 1518 Mlomnivores!”! 0.58
[13]
15 Charybdis japonica 6.20 1.39 94.44 717 . 3 0.64
benthivores!'!
[12]
Palaemon gravieri 0.94 9.15 50.00 505 . 12 0.97
benthivores!'?!
[10]
Cynoglossus joyneri 3.57 2.04 77.78 437 . 10 0.75
benthivores!!”!
[10]
fifiCallionymus beniteguri 1.02 3.14 94.44 393 . [10] 0.85
benthivores
Eucrate crenata 2.28 1.58 44.44 172 — —
Scomberomorus niphonius 2.90 0.36 50.00 163 piscivores!'”! 0.01
[10]
Synechogobius hasta 2.17 2.07 50.00 154 . 10 0.32
benthivores!'”!
Dorippe japonica 1.22 1.06 61.11 139 — —
[10]
Argyrosomus argentatus 1.56 1.35 38.89 113 . 10 0.15
benthivores!'”!
1.36 0.38 61.11 106 omnivores —
Fenneropenaeus chinensis
[13]
Portunus trituberculatus 0.95 0.05 38.89 39 . 3 0.80
benthivores!'?!

Note: W represents percent of weight; N represents percent of number; F represents percent of occurence; IRI represents index of relative
importance; Q; represents dietary overlap index.
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Tab. 3 Statistics of Fenneropenaeus chinensis released in Laizhou Bay in 2011(revised from Jin's')

/mm /><10° /10" total
releasing area releasing place date mean lengh number
. Laizhou 5.26 11.0 9137 9137
east of Laizhou Bay
Hanting 6.11 30.6 9524
. 18651
south of Laizhou Bay Changyi 6.21 38.3 9127
Weifang 6.12 41.1 4549
. Kenli 6.10 324 7536 23392
west of Laizhou Bay
Dongying 6.15 37.0-37.1 11307
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( 2) 8 14—19 ( 4,9
149.5 mm( 120~175 mm), 38.5 g( 3149 g
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Fig.3 Body length and weight distribution of Fenneropenaeus chinensis in Laizhou Bay in the middle of August (cite from Li et al™)
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Tab. 4 Instantaneous growth coefficient (G) of Fennero-
penaeus chinensis released

date /g mean weight G 9 1 5
6 29—30  June 29—30 1.59 — 1.7 R ,
7 8—12  July8—I12 8.13 11.66
8 1—5 Augl—s 21.59 3.37 32
8 14—19  Augld—19 38.50 3.04
9  6—11 Sep6—I1 44.88 0.55 ;
10 19—23  Oct 19—23 50.71 0.26 " ’
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Enhancement and release of Chinese shrimp in Laizhou Bay

ZHANG Bo, JIN Xianshi, WU Qiang, XIE Zhouquan

Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture; Key Laboratory for
Fishery Resources and the Eco-environment, Shandong Province; Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Qingdao 266071, China

Abstract: Ensuring a sustainable output from the Chinese coastal sea ecosystem is important to keep up with national
demand. Enhancement and release of marine resources has become more and more important because of the continual
decline in marine fishery resources. Studying the growth, distribution, feeding habits, and feeding competition of re-
leased Chinese shrimp, Fenneropenaeus chinensis, provides a scientific basis for discussing the adaptability of an en-
hance and release management strategy for Laizhou Bay. Nine bottom-trawl surveys were conducted in Laizhou Bay
from May 2011 to April 2012, including March 21-27, April 19-23, May 6-11, June 9-12, July 8-12, August 1-5,
September 6—11, October 19-23, and November 25-27. Chinese shrimp were caught only in four surveys conducted on
July 8-12, August 1-5, September 6—11, and October 19-23. This result suggests that Chinese shrimp in Laizhou Bay
mainly came from the enhance and release program. The instantaneous growth coefficient [(G = 100 x (InW, — InW1)/1)]
of the released Chinese shrimp showed that the shrimp grew fastest in July, and then the growth rate came to an inflec-
tion point at the end of July or early August. Growth slowed thereafter. The distribution pattern indicated that the re-
leased Chinese shrimp underwent an anadromous migration after a period of growth and adaptation, migrated from the
river, and moved to deep water in early August. The released Chinese shrimp were concentrated in west Laizhou Bay in
early August and in the bay mouth and west Laizhou Bay in mid-August, and mainly distributed in the bay mouth and
outside of the bay in early September and mid-October. Ninety stomach samples were collected during the August 1-5
survey and were analyzed. The adult Chinese shrimp were omnivorous with a wide feeding range but were biased to-
ward feeding on benthic prey. The feeding rate was 78.89%, and the feeding niche breadth was close to that of blue crab,
Portunus trituberculatus. The dietary overlap index showed moderate or severe feeding competition between Chinese
shrimp, blue crab, and eight other important fishery resource species in the Laizhou Bay community, including Clu-
panodon punctatus, Oratosquilla oratoria, Synechogobius hasta, Chaeturichthys stigmatias, Charybdis japonica, Pa-
laemon gravieri, Cynoglossus joyneri, and Callionymus beniteguri. Feeding competition was mainly associated with
bivalve prey. According to growth, distribution, feeding habits, and feeding competition of the released Chinese shrimp,
a preliminary discussion about adapting an enhance and release management strategy was conducted. Fishing for re-
leased Chinese shrimp in Laizhou Bay began on August 20. However, the instantaneous growth coefficient of the
shrimp at that time was about 1.7, and they showed a particular growth potential. Thus, fishing was appropriately post-
poned to obtain higher yields later. The western part of Laizhou Bay remains the best location to release Chinese shrimp
compared with the southern and eastern parts of the bay, but further study is required to understand the predators of re-
leased shrimp larva. The current number of Chinese shrimp released into the bay appears reasonable based on the re-
sults of prey resources and feeding competition analyses.

Key words: Laizhou Bay; Fenneropenaeus chinensis; enhancement and release; growth; feeding competition
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