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1 #MREEE

1.1 ##

SEE AN R R T KRR R
BN THFHREAMAT, 2K (5.854£0.45) cm,
BT EEKER (HE2m, 5 1.3m) . 0
HREHLAL 150 J& . TEREATHAE il GERETRIT ) 7T,
KE Mg aTEK 5 dIEE 2 B S250 A 46 A
43 29.0~30.0, 7KIE 16.0~21.0 'C. & HEAH 2 % (F
Wi 1 IR, FHEAEMRa g T #48 ) , R ATIETE A1
oK.

1.2 XEigt

1.2.1 BIERME  SEEO BN RRAL . SRIN A | FISEE
M2, AR 2 ANEE, Pl 5k B HEKRHE
MR . HEK BRI K HER] 0.3 mo &, 75 1)
KB AR 7K, R R R AR HA K B T B AR [R], AR FF
K7 A BE R 57, B BB e e, 18R H —
2.5 m (1 3R HE PR IH 2R K b BE B K B 4 A
10 min. S PR I8 FF I o

A L RH L REERE, FRE T 10!
00 HFEATIE BT it »

SLI4E 2, H 2 RIRVEMMA, F 10100 1 16 :
00 7r A7 ¥ KB 3EAT 18 AL R
1.2.2 BUERINE 0 FERIFGHERE 10 K.
520 K. 30 REUKE. fE4LBEHLIEL 25 B AR
g fh, e e K R RO, 3 W R B
L L s A A 5 EDU M A R, 2 Sl B
WEHIFRS (WRH =&/ ahkFiE) FRR

MR =ME/ Bk mE) . WE FE#ITA
A2t H. XL ERE AT et i,
t AR T 2 A BE R R

2 ERESH

2.1 RIEMMEXKEEITAHNEME

1B LR bl d A A 2 5 B K % B
F A FR RSN, VK IE N, Y Bl 5k 2 T 1)
P, T % EL R Bl s T R A A DR 2R 1 b
R . LI 1 EVEMA LS R 10 min S5, HAT
RS IR, (Bt IR RS ATy SR, AT A
Bl s LR 2 MIFE BT E (1 h BLE) REIE
W KEFEE SR, KE AR, e AT N AR
B, e T M. AL HAE, 3 4 aE AR W
T,

22 BEMEMNKESERKWENE

SEHG A 1 AR AN S50 HA 1A 1 AR SRR S ) R
I ZE s ML B4 2 RESC KRB (26 30 KX )
X AR EEZ5R (P<0.01).

LA HASE 10 K, SEE 4 2 A KRR R & )
EERTXIA (P<0.05), HAEKEHFHZEME
IR MSEKA 1 ZRALEE (P>0.05) .

20 K, LI 2 KRB E R T RA
(P<0.01) , A E W BEFK (P<0.05); SEH4l 1
ZERALZE (P>0.05).

55030 K, S A 2 (1 A KRN T B AR B
TR (P<0.01); LXK 1 5 IRAL 2K F
HREEREE (P<0.05 (KD,

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

n=30; X+ SD
T H B 1] /d o B SRR | SRR 2
Item Time Control Treatment 1 Treatment 2
0 5.8940.45 5.8610.47 5.8440.53
&K /em 10 6.35+0.49 6.15+0.40 5.96+0.50*
Total length 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%*
0 1.394+0.041 1.383£0.042 1.385+0.039
RIGE /g 10 1.84440.041 1.533+0.331 1.4514+0.370%
Body weight 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+*

I RN ERBAMLER BE (P<0.05), *»* FREFTEE (P<0.0D).
Note: * indicates significant difference compared with control (P<0.05) ; ** indicates extremly significant difference compared with control

(P<0.01).
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AL, SE5G2H 2 1 ff) AR K A7 B0 Z0 M ), HL
WA B (] O HERS  FROINR . SRSl 1 f e SRR
1, B R AR N . R, KA R G A
PR B AR, I LR B 38 AR 1 38 0, 0
AR A IR -

2.3 BRIEMEXNITERE. FEY. BEKNY
il

SR EOR (£ 2), ALK RS 1

FISER A 2 IR R SR RA LB E X5

SEIG A 1 CRE HERERNE 1 IR) AT R B s
B ES 10 R\ 20 K2R 30 RAR B & AR T X0 I
2 (P<0.05); TS5 2H 2 (B HERAERMBE 2 k) 1
JFF o A S ARV B 2 K 0 R 4L (P<0.01) &

SEIGAH 1 FESER A 10 K5 20 RITRHE
FLTXIRA (P<0.05), M T SEHAR (5530 K)
M S IE 5, B 5 0k FEAH TE 22 575 T SE 6 41 2 76 56
10 K5 20 KA oK T 6 A (P<0.01), [A]
FEZESE 30 RARE IEH .

R2 REENERERE FERE BREY FRENTH

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
I H 18] /d XTI S 1 I 2
Item Time Control Treatment 1 Tteatment 2
10 0.4240.31 0.254+0.27 0.5340.69
=.
FRE /14ng 20 0.8610.40 0.78+0.43 0.7740.47
Spleen weight
30 0.6910.41 0.60+0.41 1.10£0.49
10 64.89+15.27 49.90+12.35* 36.344+12.99%*
HFE /mg
. . 20 70.42420.52 54.34+15.00* 38.91+13.35%*
Liver weight
30 70.22+26.63 53.55+18.74* 44.21413.60%*
10 0.022£0.015 0.02010.018 0. 040£0. 064
FH /%
RARK 0 20 0.039£0.017 0.036%0.021 0. 046£0. 026
Spleen-somatic index
30 0.024+0.015 0.023%£0.015 0.05740.029%*
10 3.55540.664 3.21610. 661* 2.4871+0.562%*
FH /%
HRE 0 20 3.22140.563 2.97240.591* 2.38540. 698**
Hepatosomatic index
30 2.43440.543 2.285+0.511 2.33540.955

I TR ERBEMILER BE (P<0.05), *»* FREFREZE (P<0.0D).
Note: * indicates significant difference compared with control (P<0.05) , ** indicates extremly significant difference compared with control

(P<0.01).

MITF R H AR A S 78 5258 B AT 3, o (K
JEE I 3RATE iy JEL AT 2 S AT 1) 5 A (8 AT R 2
A PR s IS O T, IR el
5 S8 Ja W1 SR L AE K, B i e R A
A R

T ST P DL D00 2 5 P AU ) XE 5 DT RE, P
ARG, AP OR , 5 28 52 W R 1) 3 1M e
2.4 RAERME XTI 7 5 40 B 4H A B R NE

R AR 1 A0 B A R A A e R
L 2 L T o 4 D B 4 D LA it A 2 L, T
W TR M L A PR A /> o LA O D % R AN 1
ST IR B S A H A B AR A K.

Xof FECZEL 1 8 T b 2 B A A B R U £
A A AT B L5 T FE AR K, AN F R ZE
ANEE (P>0.05) (£3).

S AH 1 TO TR R R R A0 A AL B A A Y
T 2 7K B A R T AN SR A () S 0 iR TE B
FEMER (P>0.05) (%£3).

SLEGH 2 MG R BAE S 10 R, SR
MAZEREZE (P<0.05), G —HikD, 5 20 K.
30 REMIAZEFAREE (P>0.05). BZ48E
HEEFE 10 KRG THEH, 2R EE (P<0.05);
TEF 20 Rk F m, S RAMLE RRE
F (P<0.0D); EFE30ORBEINENBHALER
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(P>0.05) . MEABBTESS 10 REAL; 7E56 20 R
Mo N, BT XYL (P<0.05); ££5 30 K

WEIEHR (£3).

R3 ZREMBXESHEMRFEEOM (BhiEhiie. ARHEE. HEHER) NESERTL

Tab. 3 Variation of the percentages of white blood cells (neutrophil, monocyte and lymphocyte)

in P. crocea fingerlings subjected to handling stress n=30; X% SD
i H 18] /d xR 2 FH4 1 SR 2
Item Time Control Treatmentl Treatment 2
10 6.8+£2.9 92+4.0 16.01+7.8*
& b gy 0,
FEEALALR /% 20 62+3.1 64445 10.6+8.2
Percentage of neutrophil
30 6.4+4.0 10.8+£10.4 48+47
10 5.442.1 5.8%3.1 12.2%6.1*
Y o
AL /% 20 4.6%3.0 6.6%6.1 3524 11.4%
Percentage of nomocyte
30 5.6+3.2 11.8+7.6 7.81+6.6
10 79.2%+3.0 75.6+4.0 63.01+8.8
Dy 0,
AL 1% 20 82.4+6.4 80.0+5.6 51.4+16.2%
Percentage of lymphocyte
30 82.816.1 69.61+9.6 82.4%8.6

W * R MBAEAMILEREE (P<0.05), »* FREFTEE (P<0.0D) .
Note: * indicates significant difference compared with control (P<0.05) , ** indicates extremly significant difference compared with control

(P<0.01).

AL, S5 A 2 0 eh R A A S g Y AT
(B10K) BEMZ, BRMRARHM (510
RH20K) BEEE, MEAMED. ELB)5
SRR B IE R Ko W8 v R A0 R A% 4
fEf RBR R EA AR Ry R M B I E AR AL B
TR A 7 I T HE AR A0 BT AT RE 2 el 7 I 8 b
ok e AR S P SR B AL E A R I TR) P B 5 T R
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KT BR AR HE A IR A T 2 4 2 LA S
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il T R IR

3 it
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SUBRK RE S FRITH A » DT A8 A A 32 47
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B R 0 I R 5 A 2 5 B AR Tk — P I TR 5,

B I PRAE 8 2wt 2R AR K BAR AR B AL A
DAERYR N HOBHF TR T

FRAE W18 5] At N IR N, b 250 FE AT
AN RE RV L HE BT . RE T 7R B I b Y L R
v ) 8 PEOR v S DN AR ) S N R, 4 A 3R DR B
JE & FEANVLRI S R 6 R0 ISR B AT s 2 W 5
R R AP E R Sy, X7 AU R R A
B, AT R SRR A = . Koven
& U0 TAE © 3 B, 1R In DHA (22: 6n-3) Fil
AA (20: 4n-6) I BH B M4 & & 08 (Sparus aurata)
TUERAE B RE

Db e R 1 5T S S SR O 9l 1o
AR BRI IN - T OA 3 A 4 B K S e ) R AR A
5 SRR IR AT e I R BT B Bh e 1
B RELIE B b R, S e AT ) 3 L D) R 5 R M 4
AT, 5 )R & AR AR fh . 22 4 PV i
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A T AR AL, (8 R R ECN = T m R TR,
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Mol R), HARER A R T — 2.

5530 KIS 45 N T, 45 1R HEAT IR AR
K2 RIGRINSERAL 2 K EILT, LR 4l 1
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Effect of handling stress on fingerlings 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 fish. Totally three experimental groups, including treatment 1 (stressed one time each day) ,
treatment 2 (stressed twice daily) and control group, were set and the fish 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 significantly reduced growth rate
of large yellow croaker fingerlings, but also affected the functions of spleen and liver. The phenomena of spleen-
swelling and restraining liver anabolism were investegated in the treated fish. 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 significantly, and finally all of them got back to the normal levels at the last
experiment stage. The data suggested that the fish 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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