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Tab. 1 Variation of total length and body weight of P. crocea ngerlings subjected to handling stress

n=30 X SD

Item
/d

Time Control
1

Treatment 1
2

Treatment 2

/cm
Total length

0 5.89 0.45 5.86 0.47 5.84 0.53
10 6.35 0.49 6.15 0.40   5.96 0.50*
20 6.84 0.52 6.53 0.62     6.17 0.54**
30 7.36 0.54   6.95 0.60*     6.61 0.56**

/g
Body weight

0 1.394 0.041 1.383 0.042 1.385 0.039
10 1.844 0.041 1.533 0.331   1.451 0.370*
20 2.212 0.624 1.867 0.529   1.673 0.464*
30 2.871 0.715   2.334 0.735*     2.037 0.717**

* P<0.05 ** P<0.01
Note * indicates signi cant difference compared with control P<0.05 ** indicates extremly signi cant difference compared with control 

P<0.01 .
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Tab. 2 Variation of the weights of spleen and liver spleen-somatic index and hepatosomatic index

    in P. crocea subjected to handling stress n=30 X SD

Item
/d

Time Control
1

Treatment 1
2

Tteatment 2

/mg
Spleen weight

10 0.42 0.31 0.25 0.27 0.53 0.69

20 0.86 0.40 0.78 0.43 0.77 0.47

30 0.69 0.41 0.60 0.41 1.10 0.49

/mg
Liver weight

10 64.89 15.27   49.90 12.35*    36.34 12.99**

20 70.42 20.52   54.34 15.00*    38.91 13.35**

30 70.22 26.63   53.55 18.74*    44.21 13.60**

/%
Spleen-somatic index

10 0. 022 0. 015 0.020 0. 018 0. 040 0. 064

20 0. 039 0. 017 0. 036 0.021 0. 046 0. 026

30 0. 024 0.015 0. 023 0. 015    0.057 0.029**

/%
Hepatosomatic index

10 3.555 0.664   3.216 0. 661*    2.487 0.562**

20 3.221 0.563   2.972 0. 591*     2.385 0. 698**

30 2.434 0.543 2.285 0.511 2.335 0. 955

* P<0.05 ** P<0.01
Note * indicates signi cant difference compared with control P<0.05 ** indicates extremly signi cant difference compared with control 

P<0.01 .
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Tab. 3 Variation of the percentages of white blood cells neutrophil monocyte and lymphocyte

   in P. crocea ngerlings subjected to handling stress n=30 X SD

Item
/d

Time Control
1

Treatment1
2

Treatment 2

/ %
Percentage of neutrophil

10 6.8 2.9 9.2 4.0   16.0 7.8*

20 6.2 3.1 6.4 4.5 10.6 8.2

30 6.4 4.0 10.8 10.4   4.8 4.7

/ %
Percentage of nomocyte

10 5.4 2.1 5.8 3.1   12.2 6.1*

20 4.6 3.0 6.6 6.1       35.2 11.4**

30 5.6 3.2 11.8 7.6   7.8 6.6

/ %
Percentage of lymphocyte

10 79.2 3.0 75.6 4.0 63.0 8.8

20 82.4 6.4 80.0 5.6     51.4 16.2*

30 82.8 6.1 69.6 9.6 82.4 8.6
* P<0.05 ** P<0.01

Note * indicates signi cant difference compared with control P<0.05 ** indicates extremly signi cant difference compared with control 
P<0.01 .
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Effect of handling stress on ngerlings of large yellow croaker Pseudosciaena 
crocea Richardson

WENG Zhao-hong WANG Zhi-yong XIE Fang-jing XIE Yang-jie
Fisheries College Key Laboratory of Science and Technology for Aquaculture and Food Safety Institute of Aquaculture 

Biotechnology Jimei University Xiamen 361021 China)

Abstract The effects of acute handling stress  chasing and startling  on fingerlings of large yellow croaker 
Pseudosciaena crocea Richardson  were studied by the response of growth rate behavior immunity spleen 

and liver functions of sh. Totally three experimental groups including treatment 1 stressed one time each day
treatment 2 stressed twice daily  and control group were set and the sh were sampled at day 10 day 20 and 
day 30 after handling stress. The levels of response to acute handling stress were investigated from the following 
aspects body length body weight weights of spleen and liver the ratio of spleen weight to body weight and the 
hepatosomatic index. Blood smears were also made to calculate the number and percentages of different kinds of 
leucocytes. The results showed that the frequently acute handling stress not only signi cantly reduced growth rate 
of large yellow croaker ngerlings but also affected the functions of spleen and liver. The phenomena of spleen-
swelling and restraining liver anabolism were investegated in the treated sh. During the pre- and mid- stage day10 
and day 20  of experiments in treatment 2 the percentages of neulrophils and monocytes increased markedly
but those of lymphocytes decreased signi cantly and nally all of them got back to the normal levels at the last 
experiment stage. The data suggested that the sh could adapt to handling stress to some extent for its immunol 
founction. Journal of Fishery Sciences of China 2008 15 1 100 105
Key words Pseudosciaena crocea Richardson handling stress stress
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