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Fig. 1 Map of sampling stations of Nibea albiflora in Xiangshan Bay
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Fig.2 Percentage of empty stomachs and mean stomach
fullness index of N. albiflora for each size class in
Xiangshan Bay
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Tab.1 Percentage of empty stomachs and mean stomach fullness index of N. albiflora each season in Xiangshan Bay

/%  percentage of empty stomachs

/%0 mean stomach fullness index

season

immaturity maturity immaturity maturity
spring 41.38 61.54 12.703.77 7.44%3.15
summer 42.11 65.38 14.5442.97 5.93%2.30
autumn 38.36 - 9.60%1.13 —
winter 54.79 - 8.45+1.29 —

L

Note: “~”means no simple.
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Tab.2 Diet composition of N. albiflora in Xiangshan Bay

prey organism W% N% F% IRI IR1%
fish 5.50 2.36 6.75 11.06 0.33
fit Thryssa vitrirostris 1.74 0.86 2.45 6.38 0.19
Amblychaeturichthys hexanema 0.71 0.21 0.61 0.57 0.02
Chaeturichthys stigmatias 1.65 0.21 0.61 1.14 0.03
Tridentiger trigonocephalus 0.37 0.21 0.61 0.36 0.01
Cynoglossus joyneri 0.50 0.21 0.61 0.44 0.01
unidentified species 0.54 0.64 1.84 2.18 0.06
shrimp 70.80 79.83 93.87 3033.45 89.17
Marsupenaeus japonicus 1.17 0.43 0.61 0.98 0.03
Litopenaeus vannamei 1.56 0.21 0.61 1.09 0.03
Parapenaeopsis hardwickii 0.39 0.21 0.61 0.37 0.01
Parapenaeopsis tenella 0.31 0.86 2.45 2.88 0.08
Solenocera crassicornis 3.57 3.65 9.20 66.41 1.95
Alpheus distinguendus 2.33 1.72 3.68 14.88 0.44
Alpheus japonicus 5.49 6.22 14.11 165.25 4.86
Alpheus hoplocheles 6.35 6.87 16.56 218.91 6.43
Acetes chinensis 0.04 1.07 1.23 1.36 0.04
Leptochela gracilis 0.13 0.86 2.45 2.42 0.07
Palaemon gravieri 16.26 14.38 25.77 789.43 23.20
Palaemon macrodactylus 19.45 29.61 32.52 1595.20 46.89
Exopalaemon carinicauda 10.83 3.43 5.52 78.78 2.32
Hippolysmata vittata 0.66 3.00 491 17.96 0.53
Latreutes planirostris 0.81 3.00 7.36 28.07 0.83
unidentified species 1.47 4.29 8.59 49.47 1.45
crap 6.40 6.22 14.11 121.73 3.58
#3Charybdis japonica 5.84 4.94 11.04 119.03 3.50
Hemigrapsus penicillatus 0.42 0.86 1.84 2.35 0.07
Pugettia quadridens 0.03 0.21 0.61 0.15 0.00
unidentified species 0.10 0.21 0.61 0.20 0.01
Stomatopods 16.22 4.51 12.27 226.85 6.67
Oratosquilla kempi 1.12 0.21 0.61 0.82 0.02
Oratosquilla oratoria 15.10 4.29 11.66 226.03 6.64
others 1.09 7.08 4.91 8.97 0.26
Amphioplus parestans 0.07 0.21 0.61 0.17 0.01
Caprella kroyeri 0.02 0.21 0.61 0.15 0.00
Idotea sp. 0.18 5.79 1.23 7.33 0.22
unidentified shellfish species 0.06 0.43 1.23 0.60 0.02
unidentified snail species 0.07 0.21 0.61 0.18 0.01
Polychaeta spp. 0.70 0.21 0.61 0.56 0.02

T W%~ , N%-— , F%-— , IRI- , IRI%—

Note: W%—percentage in weight, N%—percentage in number, F%—percentage of occurrence frequency, IRI-relative importance index,
IRI%-percentage of relative importance index.
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Tab.3 Seasonal variation of relative importance index
percentage (IR1%) of major species in diets of N. albiflora
in Xian shang Bay

prey species

spring summer  autumn winter
23.34 62.47 43.11 8.57
P. macrodactylus
L 55.71 - 18.65 63.00
P. gravieri
. 1.24 1.53 13.98 1.33
O. oratoria
0.99 3.61 9.38 3.12
A. hoplocheles
LB
. ) 0.00 0.53 7.45 1.71
C. japonica
. . 3.87 0.95 2.58 17.38
A. japonicus
. . - 7.85 1.32 -
S. crassicornis
. - 16.00 0.08 0.65
E. carinicauda
Note: “—” means no sample.
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Fig. 3 Cluster analysis dendrogram of dietary composi-
tion of N. albiflora from Xiangshan Bay in each body size class
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Tab.4 Variation of IR1% of major species in diets of N. albiflora in each body length class
/mm  body length class
prey species
80 ~ 130 131 ~ 160 161 ~ 190 191 ~ 220 >220
P. macrodactylus 32.96 33.13 50.08 56.34 9.19
P. gravieri 30.61 20.79 26.46 16.19 4.64
O. oratoria 11.98 2.50 5.98 0.35 46.92
i3 C. japonica 6.29 5.76 10.19 0.27 2.34
A. japonicus 5.89 3.80 1.02 11.51 0.95
A. hoplocheles 3.41 6.40 2.18 6.99 3.78
fish - 0.83 0.19 - 11.26
Note: “—” means no sample.
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Fig. 4 Percentage of different prey species in environment
and diet of N. albiflora in Xiangshan Bay
The values in the figure are selection indexes. “*” means sig-
nificance at P<0.05.
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Diet composition and feeding ecology of Nibea albiflora in Xiangshan
Bay, east China Sea

LIN Nan', JIANG Yazhou', YUAN Xingwei', GUO Jing" %, LING Jianzhong', YANG Linlin, LI Shengfa'

1. Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation, Ministry of Agriculture, East
China Sea Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Shanghai 200090, China;
2. College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: Wild populations of Nibea albiflora are supplemented by release of hatchery individuals in Xiangshan
Bay. There is little information describing the basic biology of N. albiflora, which hinders efforts to improve the
supplementation program. We evaluated the diet composition and prey selection of N. albiflora in Xiangshan Bay.
We collected 365 N. albiflora individuals from Xiangshan Bay between October 2011 and September 2012, and
analyzed the stomach contents and the prey species from them. We used dietary prey species percentage in weight,
dietary prey species percentage in number, and occurrence frequency of species in stomach content to analyze the
organism composition in diets. We used the importance index (IRI) and IRI1% to determine the importance of the
prey species in diets, used the empty stomach rate and stomach fullness index to evaluate the feeding intensity of
fish, and used selection index V, to verify certain species of N. albiflora selection. We identified 34 prey species in
the stomachs of N. albiflora, suggesting it was a generalist. Shrimps were the dominant prey groups. At the species
level, the main prey items were Palaemon macrodactylus, Palaemon gravieri, Oratosquilla oratori, Alpheus hop-
locheles, and Alpheus japonicas. Feeding activity varied seasonally and with ontogeny. The feeding intensity was
lowest in winter and in large-sized individuals (>190 mm). Feeding activity was also correlated with gonad matu-
ration. The diet composition of N. albiflora was similar in autumn, winter, and spring, consisting primarily of Pa-
laemon macrodactylu, Palaemon gravieri, Oratosquilla oratori, and Marsupenaeus japonicas, whereas the diet in
summer consisted of Palaemon macrodactylus, Exopalaemon carinicauda, and Solenocera crassicornis. Shrimps
were the dominant prey groups of small-sized individuals (80-220 mm), whereas the marine fishes and Oratos-
quilla oratori were the dominant prey groups of large-sized individuals (>220 mm). N. albiflora strongly preferred
Palaemon macrodactylus (V=0.145, )(2=4.192, P<0.05) and Alpheus hoplocheles (V=0.141, )(2=3.957, P<0.05).
Penaeus japonicas was abundant in the environment, but it was negatively selected in the diet (V=-0.174,
2=6.030, P<0.05) of N. albiflora. The feeding selectivity of N. albiflora was related to the composition and indi-
vidual size of food organisms in the environment. To a certain degree, the prey animals’ ability to escape predators
and the length of the individual also affected the feeding ecology of N. albiflora individuals. The conclusions im-
ply the N. albiflora in Xiangshan Bay has abundant feed resources and the prey species are various, and the com-
position of prey species and feeding intensity in different season or different body size class are variational, and
this species has a unique feed selection and ecology. It suggests that the distribution of prey organism for N.
albiflora in Xiangshan Bay should be considered during the selection of releasing scope, releasing season and re-
leasing spot for the purpose of conservation and enhancement of this species.

Key words: Nibea albiflora; diet composition; feeding habits; prey selection; Xiangshan Bay; east China Sea
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