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1.1 CEwE

XET 1996 4F 4 -5 AEERPRT BRHKT REAFA#ET. SELRSFIBREFH
HE X ( Penaeus chinensis} B34 TWEHHIEYV — VIBH(N, o) . BRI T (Z) . &
RGE T (Z)  ERG HACZ, ) RAF 4D T 33(M, ) VRaR4hiR I — T (M, 5).
1.2 XBWHE
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1.2.1 XWHE GRH:Ns 2.2, 22,2 LM M, s~ FH5E 1 X (P
LA, KB L, RS WINHANERESEE N 10 7B/’ RIG—#HN 5
HR/m?,
1.2.2 BEESHEYT EERE®N 10T ,22C,25C . 28C 310, 8 MRER= P47
H, FERAUKBER. 1A SRR IRKRENEFEAR. SIERERAE, BV IREAE
1-2C/h, ZHBEBE, ICR LI HRIRTE,
1.2.3 BAREEE HEXRREIEP B#K1/4, FNWARBENDEB K. EEHLKR:
Z, BERE HEEEMRER, M, BREEMLN, KEERERERMAR, ¥ATE.
1.2.4 XEHF BEXSEERETHRRTNEEX KB CEE L HERE RS
B HIHEAT AUE T 48 NI ARTERVESE HFROE BN 10% RASER.
AU 6T ig ok, SR HEE 2 (0.5 - 1h) 5, B d, BT K4 MAREE
(105C), T ZEEH, A2 —4TX¥FHRE 81 LRBEE=NTTH; E£XBETE
B LR BRERAGERATE TR EESREAENNER. EEEXEIRD, 8
B84 -6 /NITERIEIRE — K, S IREHEAE SRR E 80% + 3% B, HERFRH IR, B2 K
(- 18C MR, 5 H-
1.3 ERAAE
1.3.1 BREE S HE 200 - 400mg B Frs o, A 10 FEF(W/ V)RS
FHEK, EHBOEBDEE, L TGL - 16G B HE.LHLTF 0- 1T .9 000~ 10 000r/min
B0 30min, b ERAERTE HE.
1.3.2 BESHRABELAREANE X EM52 0k. WS ECB, mA 0.
5% FEEEEW 2ml, 0.04M EDTA — Nay, 0. 1ml, 0.2M Fp#ERS2E il (pH3.0) 0.4ml, Bi¥K
0.4ml, IPAFEHKE S AR 3. 5ml, B4 BT 37C KB, RA 15min; RIEIA 30% =
FELES Lml, B0, B R RAEAL - Bl s B . EC T, B8k TRRE
P 1pg BEERRIE RN — BRI JJ 247 (pg/min).

KBEFEAME NN ERF LR E &AM THZMREY 0. 0SM i — a8 ILNE
B (pHY. 8),
1.3.3 EHEEAWE A 0.067M SEERZE rh R ( pHE. 9) BEHI MY 1% EHEWK 0. Sml,
BEW 0. 5ml, 384 BT 25C KB, FiR 3min; REMA 3, s— i KHBRE AR R
2ml, BFEKE Smin )7, BUBHAKEEH, EAZE 10ml, 490nm L ENEZEFEHSE. &
25CF, Bor s ibiem A B 1pe EFEEN— 1 BE N R (pg/min).
1.3.4 BREERENE D+ 0EEEOERE ARERERNED.
1.4 HBRSHTSRIE

R FE R FENRAESHESHREERASESEMESRERR. DiEHE
SERBCELSFENIERSRASKEENE SR, SLRAMNFER.ESENY
BRAHTHESN, FEHEP<0.03), BREFRETHEER. EERENEEREMN AM
HHEFEER CNBREXRE. HEEED U REREAEMIFEERTR.
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2.1 EEMNPENGHEFENERKZ IR
HiR 1 A W, EARRET B IR 4 R 7S R SR ER L I B
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(4K, (7 A (LA — B W0 Z, - M, ERA A 25C i, i R ES RN E R
BRAE, FHBENFEMTNE RS RPBEMYRNTER ESRMEERED
EEm, BT BERBERETHGEER EAENEERMNBERE KR 3), NERE
W T AT IS R SR E R M. 72555 5 A B A Bl T E X RSk %
B I B 1 SR W 50, o 48 B R R M K, T T S AR ERYE Ns_—Zy A1 M,
—P) FKBA R BB, HE K H w8/, (7 AT R 2 25 S 5 W b3 T A B
MK, 156 B P B R AR S S i e T 2o R P X VR 38 R TS R R BT O, M4 R AR R IR
BEHAE LB BT Ko

®1 REMNPENGHEEFESE. TR ERSEMN
Table 1 Effects of temperature to the larvae of Penaeus chinensis on survival rates,

metamorphosis rates and weight increments

s RAE(T) FEF(B) BEEF(%) BER [ne/ind-d)]
Groups Temperziure Survival rates Metamorphosis rates Weight incroments
19 82.11 75.28 ) 1.99
Ns-s 22 84.33 84.17 2.72
' 25 80.61 80.22 2.43
Z, 28 _ 64.83 64.83 1.81
3] 59.78 59.78 1.06
19 ' 84.78 74 94 2.17
A 22 88.39 83.89 3.39
y 28 85.33 81.72 2.67
Zs 28 76.78 ! 73.44 : 2.33
3t 72.94 _ 70.72 ! 1.39
19 : 81.22 68. 44 2.54
Z 22 88. 50 §1.39 3.28
' 25 88,83 86.56 4.42
Zy 28 83.61 80.22 3.83
31 74.33 73.29 1.94
19 87.17 67.83 3.78
A 22 88. 61 79.28 ! 6.56
4 25 i 92.89 . 87.67 i 7.39
M, 28 84 56 77.61 6.78
al 75.28 74.50 5.22
19 88.22 , 53.89 528 T
M., 22 90. 11 61.56 6.74
¥ 25 50.61 $3.56 9.56
P, 28 i 93.28 88.33 9.17
31 | 80.33 79.83 7.11

2.2 REEX o E XL R L ERE Rl

LB ARRY, BB X T E X IR S ik = FOE LS S A B, B8 — e
(R 2), BB MBS N L B AR REABE VW ENBE MHRE
XREM &SR E RO EBREAMAENEE DB LAY g RaE, mZ 27,
RRWAE22CH, FEAR- - LRBAOBNEHEE HYRBRME. SRFRHBESY
BESETRWEANE, BEEHE, A H8E RARERERNATERAETEEN
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ﬂ:ﬁﬁ?o
FE O T 0., 7 S 0 VR B I BB PR IR X R X AR i B A TR R AR R AR B R =R
fLEG RS A B B R0, DUERE 3 R R N E B R = HACEHE S fE R AT 18 1 R E X EF

HFHHEBEENEERE(E3).
#+2 R XehE RS L S ST BN

Table 2 Effects of temperature to the larvae of Penaeus chinensis on digestive enzyme activities
| BE(T) AR (h) HEAR HKBREO N STkl
Groups Temperature Metamorphosis Penods Pepsin Tryprase Ampylase

1% 62 0.06=0.01 0.23+0.05 0.29+0
Ns-g 22 49 0.13£0.04 0.3820.08 0.58 £0.05
) 25 42 0.11+0 0.4210.01 0.38£0.01
7 28 34 0.08%0.02 0.16+0.06 G.41+0.08
3 29 0.03+0.01 0.22+0.02 0.17£0.03
19 54 0.08+0.02 0.33+0.03 0.31+0.04
Z 22 46 0.150.04 0.46%0.08 0.72%0.04
¥ 25 42 0.09+0.05 0.42£0.01 0.65%0.03
2, 28 32 0.05+0.01 ¢.31£0 0.37+0.01
31 27 0.04+0.02 0.26+0.04 0.24+0.07
1% 63 0.02£0.01 0.19+0 0.25+0.03
Z 22 50 0.09£0.02 0.37+0.05 0.43+0.14
¥ 25 43 0.10£0.04 0.40+0.03 0.48£0.08
Z 28 36 0.04+0.01 0.31+£0.12 0.3910.02
31 31 0.03+0 0.27+0.06 0.35+0.06
12 67 ¢.05+0.03 0.17+0.02 £.21£0.02
Z 22 59 0.1210.04 0.35+0.04 0.32+0.08
¥ 25 48 0.19+0.08 0.45£0.06 0.55+£0.03
M, 28 41 0.15+£0.05 0.36 % 0.01 0.47+0.01
31 36 0.07£0.01 0.22+0.08 0.25+0.07
19 68 0.20+0.04 0.32£0.05 0.15+0.06
M5 22 60 0.26+0.05 0.41+0.02 0.12+0.04
+ 25 55 0.34£0.01 0.62+0.03 0.34+0.01
P, 28 45 0.39+0.14 0.75+0.08 0.36+0.05
31 39 0.35£0.11 0.65+0.03 0.3140.03

B BERIE R g R, BE R/ me B

Note: The numerical value in the table expres specific activities of digestive enzyme (U/mg protein) .

%3 FENGEBLHFEEENESERERFIR. ESRNNERHRNX
Table 3 The sunitable temperature for the breeding larvae of Penaeus chinensis and the believable

region of survival rates, metamorphosis raies and weight increments

REM RE(T) (%) AHE(%) WE Rl pe/ (ind d)]
Development periad Temperature Survival rates Metamorphosis rates Weight increments
Ny_¢Z,y 22 82.09-86.58 80.04 —88.31 2.36-3.08
Zy~Z, 22 83.17-93.6i B0.44 - R7.34 2.94-3.18
27 22-25 82.64 - 95.02 83.82 - 89,30 3.75~5.09
Zy—~M, 25 $0.43—95.35 84.00 - 91.25 6.82 ~7.96
M;_ P, 2528 90,15 - 96.41 82.52-94.14 .16 10.08
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3 g

3.1 shEMERLEMEEEE

By F ], o E R 3 4h o R B XE B R T Y, SR BLIRE h 22°C BHE E 28T,
X — B 5 A UF RS 6 BT K IR B AR AF, 5 R IE M RGBS P X R 4 A K 5E
R 2 24 - 25C, ARSI AN B IR AR EREE N 19 - 25T HWEBE
R EEERITEMFZETBE XY, B EA XM & RS R g,
SRR REERE N, PEMNFOENAE KR T EEE N —~7Z i, KEBE L
B 7 Z,—P, B, BiR L RRER, R FEH P FLIEE.

EXHFFAMS RS, FENARMREERNBREAEXEETN. BREIREC 42
BRI SRR, R ERBTHEE, BEARYEEETRIT, b 28CEH
REIBCESL, UMEGETSREEE, HHBTHEE 7T XEH, HAH FIFE &5, L)
IR ERRE RN RETEFRFER, R TR -1 EEFRE. EHEX
FEHLED, XML UERTA, REREERPEMNIFHEEE T BN ERMERE
RIS E, AIFRBE Y ERE Kk, XSRS RRERIRE I TS —ERNXER.
F OB R Y M S G BB, e FA A KR E RIS, ik EH
ARSI B K. EREREE TEMESPHEERNEEREFHIAR, BER
B, SRS R H A AR, 4D O FETE SR AR A AN I B R DAL T ST IR, AT B
THRRMBRRAFR S B, £PEMIEHMHERIES, A BREENHRMNETR
B, R ANRI AR R R, A AR AR R
3.2 BEXSEELETE KR

wh B %o A R A SR Sh 0, T IR R A B i vt ML P B A R A LR, S gk
WALBEE IR, WARERS N R SO SR R AL Rk B, AT B RE 4D
HAERKEERE. LREA, REEET oI E 5 = 88 1E 18 8 2381k,
E—EEEEEN BEON - EAREONARNEE RS, RHSGERRTHBENE
HEE. A IEEEE 5 M B o R X R S R4 P L B B R T AT B

SEREFRY, HEE T EMITAEE R E, B B B O EHERE AN YN EHEE,
i X SNSRI, T LI AT N 45 SR A AR S B R L B B A MR A A
TEHEEE N BE, VIR B E XTI G =0 RS R S AN 5, Bl
DLS St Se I LB IOV E S IAE TR E L TR, IR T R E RS PSR
SRR IR BIR A A B GE R, X RES PR ILERE U RS ER R R TN R
HAMEASHATRER. E—CRET. BESE AT T EHMNARE QRS B,
SENIRENS B TR, RUIMMENZHhB AT RN, XSEBK JNEFE
STEFERSI R R P P IR E B, 55— B AR B e 2R AR, 4kt R e, 2
X R M B e SR A Y AN G R B AR M, TEAAR S P SDE S — X o B B S AR X 4
IR R, E PRI E R EOYE, SRR BIG0E, TR — e R A R
B, BT R AR A A

25 1 BER, WA E R AR 4 AR K R B S AL E A R, e IR

* I 199, PEXEFHLRER SN, FREERERLNL.
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BH AP UAG S EXIL L EEE, S HET &R E TR E, ZERIEN T4k
RIEHR T, JORIMRA M A K R F R E USEEETHM, B0 A0 B AHE. RE
X — I, ATy b EIRT SRS P BRI B O - TS iR 0 22°C , BeR4h k3
822 -25C  ARIFLh R IA AT AT 25 - 28°C . RATIERLE PR 1H X 5F 44 (R 19 B B T 1R
%, ENEARARAXA WA, M THERRE T RO EERZFMHLEEIRE
WE A 7 i — .
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EFFECTS OF TEMPERATURE ON GROWTH DEVELOPMENT
AND DIGESTIVE ENZYME ACTIVITIES OF THE
LARVAE OF PENAEUS CHINENSIS

Pan Luging Ma Sheng Wang Kexing
{Oecan University of Qindao, 266003)

ABSTRACT In this paper, the effects of temperature on growth development and digestive
enzyme activities of the larvae of Penaeus chinensés are studied by means of counting, weighing
and enzyme analysing. The experimental results indicate that temperature has a distinct effect
on larval survival rates, metamorphosis rates, weight increments and three digestive enzyme ac-
tivities of prawn, and the character shows a peak value change. In the range of experimental
temperatures, the effects of termperature on survival rates decrease and on weight increments
increase uith the larval growth, but the speed of growth development is low temperature is
faster than in high temperature from nauplius (V — V1) to zoea (Il ) and faster in high temper-
ature than in low temperature from zoea ([ ) to postlarva (first day). This should be paid at-
tention to during the seed breeding of prawn. Meanwhile, the effects of temperature on larval
digestive enzyme activities of prawn have something to do with its feeding habits. In addition,
three digestive activities of the larvae adapt themselves respectivly to the environmental temper-
atures. In a certain temperature, the activities of pepsin enzyme and tryptase increase with the
larval growth and the activities ol amylase enzyme decrease. It is concluded that the suitable
temperature is 22 — 28°C for breeding larvae and it increases gradually with larval growth.
KEYWORDS Temperature, Penageus chinensis, Larvae, Growth development, Digestive en-

Zyme activites
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