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1.1 Z2RAEKRAR
L11 #4484

IKIEF202, 60X 44 X 56cm, /K R70 1. AARS/EH BEK, Ki24+£1°C,pH7.0-7.5, HE
6.8-11.0mg/1, BHEE1LOZER LB/, BELOTERZ YR/
1.1.2 K#@a®

BRI R EARACENN AR, KE15gk A, WEAER E0.01g. 1-1058 KR4,
EAMR I A R 8;11-208 4 34 B4, S B ik 48 B R A FIR BN ia s, i B &k
EM5%, REAHEA B, X ErEREENRE, ERSXBUK—K. RRHAFMM RAFR
B, 2K — K.
1.2 WA KRR

3 F1660m?, KB 1.5-1.7m, e MM F T AR EH, 6 TARFMAN A6, §
KB E 0, SESBRER S, Fid KR k. N1989%E7H 1 HEH|19904F4 A 30H 1k, 5
3 A BB SR SRR A B .
1.3 E&RIHAE

PR St A BURA R F B BN, WM A KHBRERWR R R RE. &
BT Bk AR R T & Y B i R VFHEBOR E 80.05mg/1 He' 7, £ RBI A AREE
KAEZABRIXEFIEAREFES, BETFR, RiHARE MR BB He) BR= QX RS
4 5145:0.0012, 0.0028, 0.0038, 0.005, 0.01(mg/1 Hg**), R ¥ 1L 8, X #K3/4, FBIEN
EERENHFEHRE. HEFESERIRREAR B, KBRS H 15K FB0K, 4R
ERSHRNAFMIDNAR LA B RZEHE.
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HBA -2 CA TR HEA.
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EHERRAEHTERRMAE KRR AMERERR), A KB/ EAXESRKANFRNA/-
DNAME R EMX. #1520, Y86 DB EM0, 5% EHNRimsEe, kB L SERNA/DNA
{8 B k. ZELOR M — BB, JiM AR 5N —14.5% M12.6 %, HXI . WRNA/DNAE
SR 1. 7T9R2.72, FE20 K M — BL ], 1 AR HI N —15.4 % FI31.1 % , R MRNA/DNAfH N
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Table 1 Percentage changes in body weight and RNA/DNA ratios of carp reared at
various conditions
S 4. ik ® AEX HiNE® RNA/DNA THRE
(X (%) () (%)
0 13.38+0.42 —145 —-1.56 1.79+0.18 ot -1
10
5 17.96 £ 0.67 12.6 1.18 2.72+0.16 BE
0 13.13£0.51 —15.4 —0.83 1.656+0.10 EEBR
20
5 11.43£0.41 31.1 1.34 2.80+0.58 9%

TE: ik 13 B AR(%) = [ 2(W.— Wo)/n(W.+W.) X 100. 2 o'W, — & T(g);W. 2tk B (g):n— 7 K 3.
A2 IR R4 S ¥ F FFRNA/DNAJE 8 %48
Table 2 Changes of gained weight and RNA/DNA ratios in the white muscle of carps in

experiments and controls

g i 4
2 EC:¢: 3 i HEE RNA/DNA | MHEK L ¢ A#ik$E RNA/DNA
il ® (%) (8 (%)

1 13.07£1.46 2.90+0.19
3 13.96+£0.82 1.65 0.55 3.03+0.32 | 9.68+1.39 1.2 0.41 2.71£0.29
b 10.81+0.62 +794027 —1.96 2.0410.10 | 15.51+0.43 9.0 1.37 2.9320.11
7 15.30+0.76 —13.1 —1.89 1.79+0.27 | 12.99+0.83 119 1.61 2.7710.18
9 13.40+0.10 —15.6 —1.56 1,45£0.10 | 11.41+0.22 171 1756 2.9810.24
11 13.38+£0.42 —14.5 —1.42 1.43+0.18 | 13.96+0.67 19.3 1.60 2.7210.16
13 13.86 £ 0.60 —13.3 -1.09 1.401£0.156 | 12.19+£0.40 21.8 1.51 2.57+0.10
15 13.80 £ 0.60 —13.4 —0.96 1.69+0.16 | 14.91+1.29 26.7 167 2.77+0.19
17 14.941+0.92 —14.7 —0.93 1.36+£0.17 | 13.30£1.14 33.1 1.68 2.9310.14
19 13.131+0.61 —156.4 —0.88 1.65+0.10 | 11.43+0.41 35.8 1.60 2.8010.58

Bulow (1979)"'LA<g {4 X8h(Notemigonus crysoleucas) iRyt &, BB LI R. X4
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DUEERIO, 2, 6% MMEE BRI 15K, RNA/DNAE A 5142.18, 2.8314.32, VI &E AR
{6k —16.1, 2.2F121.3%. Buckley (1979)*'#§ 1, K Fi¥#8(Gadus morhua)$h & TE R M
R KIS L E BN, A S RMRNA/DNAB BRI A KA. Wilder (1983)" Xt
A KRR AH TREMNER. YR TFEMNRRMRY ARG SR, Tk 832 2R b ot
KB, A KRB UWRNA/DNAR BEIEMAX. AP HBUSHRIK LR

s e URE, HAAE RRNA/DNABMAELRE, —H A RML(FK2). #EHEF L#
8 BRIBXEEXBANRERYNLTESEAEZHBZN, SAE—HEMWS RNA/-
DNAE AR 512.90. 3.03FFHAZEN T M, EEHOKXM1.45, IF AR E. ZRARBMLE
£ 5Bulow(1970) 9 E4A—2. RNA/DNAK R EE W EEAETRNAMKE. ZENMERIE
H, SRR AR Y A, DNABEARE, RNABENARKIEERNES, IRIFBTRNA/-
DNAfHRYH 3.

S BR2E 88 40 15 AR b T B AT MO R AS (H B RV =1.63+0.08), A RNA/DNAfH#— &
R KT. BT RBAMM BAKWRNA/DNAF(EL), WTRLAR, L8864 K RIFH,
HRNA/DNAE#72.004 £, i kb FHURART, HRNA/DNAMFHEATE20LLTF.
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Fig.1 Comparisons of RNA/DNA gained weight of carp

ratios in the white muscle of carp

between experiments and controls

2.2 HEAE KB

FRIFTR, M AR ELMERWHE, HHHER RNAHMRNA/DNAEH B F

WAL, BB ERIFAE(r=0.8994), ZEF5r 4718 1 B M ER(x)MRNA/DNA(y)# EIE 7
BNy=0.8982x+1.15. BEfIE—FHHEI. 10ARH 4AKZ. 7.8ABRZ, 11-2A &

f&. DNAB AR/, NEERKBIEAE A5, KFR4M BT 1A 40 F 4558 89K F (B 2-6). KR E &

HOBEAKE ERERS, RAKRREN. £ FRERRK ARG REDYEME £ KZH—

EREHNH. BEEAMRHETFSERANBREBTHRATARIE MATEKY

ST, EERERE, WEBRALK, BHTHRAMAEK, 5 H A7 HLET8E S 3

Bl BT AR BAMER, B, Ew T ATFEKNEER.
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A3 &3 EHRNA/DNAMSEY T

Table 3 Seasonal changes of gained weight and RNA/DNA ratios in the white muscle of

carp
Aty k() WEE(%) MR RNA/DNA
1989,7 8.71 20.1 1.22 2.1410.20
8 13.21 24.3 1.43 24510.29
9 22.01 30.9 1.79 2.73£0.07
10 39.36 33.1 1.89 2.8010.21
1 61.35 22.4 1.34 2.2210.16
12 80.09 12.1 0.76 1.9+0.24
1990,1 190.24 8.7 0.56 1.6£0.17
2 114.96 104 0.67 1.48+0.17
3 146.11 13.9 0.86 2.240.06
4 200.86 18.2 1.1 2.63+0.25

—4EH, RNA/DNA{H R 7E12-2H 1K F2.0, RETE B F2.0(F4). XEHBBREAFEN, £
HESHaRME KB EYERAE. A XWRRER S5Terry (1980)"' 51 BB A PH (Pomoxis
nigromaculatus)f145 R —3, M5Bulow (1981)"'X4 2 881 (Lepomis macrochirus)fI4E
HERMANZHEARNASRNA/DNABK BB AESHKS>E>R. RAMIX—2ZRHAR
B TR, B A KRS R HRNA/DNAHE XK.
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Fig.5 Seasonal changes of water temperature in experimental pond
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p Ak R4
Table 4 Changes of gained weight, RNA/DNA ratios and amount of Hg'* in the white
muscle of carp reared in various concentr ations of Hg** for 16and 30 day

- 18(X) 30(%)

thikE  ME®  [WE¥ RNA/DNA RER | BHEE  #HE% OMEX RNA/DNA ZAER

® (%) (mg/kg) ® (%) (mg/kg)
0 12834161 2160 129 2841027 0 11.93£054  37.00 104 2713010 0
0.0012 13.96£320 1380 085  260£016 022 |1253£293 3100 089 2524008 037
0.0028 1068+133 1210 076  246£007 026 |931t085  27.00 079 2391033 045
0.0038 9.94£084 1010 084  229+013 027 |1293:261 1580 049 215068 049
0.0050 1024£161  9.30 059  216£018 020 |963:162  8.10 02  208£022 056
0.010 T42£142 700 045  218£014 032 [1001£192 420 014 195038 062

2.3 E&EGR)BRAER

MBAFR, BPRTFERAKPHEANEKABZIEW. h TEXFEARBLK, EfaE
B VRBEAIREIE R, RE NN, (E 4 RV KT . Rt R15KRK30K, HBHMH
HERAMT R AN RH XFERRAR TR, 2EMBIBHEENEARESHE 25
MR R BARBTE DB E, WA T A KR,

ML R K 2% B BT LAE ), 30X BT R R B BILFE R ISK A RIRE, A MER
HAEDRBRE BT HE/L. WNEE0.0028mg /13 R, 15K A7 & & & %0.26mg/kg, M E
#12.1% ;30K MR H B 50.45mg/kg, WER2TY%. FENMBERT K FIHE, ZRGFREHR
EFRAED—EREREMARRD —ERBE, AN RAE—FENER RIFREAKA
ZREARMELFNREBEK, REREEELI - cRERBAREERE MHAKNE
WA 4B B R H k. A SRR IA R, 0.006mg/1 Heg* ¥R —A R, #t R, 30K
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PRy E R BT 15K M. ELL, 7T LA, AR & B ey, ZRHE BH 5.0 ) 68 44 4 K.

kBN HRNA/DNAMK AL, RBHAHBIKTSHRY. BFEMHER, AES
AFRERK K, RNA/DNAEE BEER. HALSDERRE"™, ST RNA/DNAHE ERH
WEARRBR, IBRE A RBEANNRANRNA/DNABEE BEXER, HESSHRE
# 15 WRNA/DNAEH LB B % 730K B, (UK BEi%0.0038meg/ 187 A4 Bt 53 A FE R,
KRR R A EREF AR, BRAERERRE RS —ERERA HAXNEKZIE
FW, HELRNA/DNAAH M.

A5 RERRE T 428 & MRNA/DNAJE LSDk# R
Table 5 Comparisons of RNA/DNA ratios in the white muscle of carps between
concentration of Hg?", using LSD method

He' Wilimg/) 15X 0K
RNA/DNA 18D RNA/DNA LSD
0 2.84 - 2.71
0.0012 2.60 REoLibiihad X B0 2.52 -—
0.0028 2.46 Y% HREH O 52 0 2.39 —
0.0038 2.29 LEpoRitiv 3 2.16 EpOLik b1 B
0.005 2.18 53R ER Y ¥ 2.08 HxfAXRBE
0.01 2.18 1.95 195 SEHLERB Y
5% LSD=0.23 5% LSD=0.47
1% LSD=0.31 1% LSD=0.64

Zr LATi#, RNA/DNAE S @M A KERFEYIRK, HREMARE KERRTSRYMBE,
Bk, A E VB RK T BOK IR, HEEE—E R T HRS RSB RKAERER AT AR
YA K, T TG i 3 15 B ik sl B AT

3 /N H

(1) HBIEIMRCA XL E A LH ARNARIDNA, [0 i 4 5135 21103.08 % Al
95.01% , FBH I R A5 ).

Q) sEayUREmER, XANFHRNA/DNAM BEARFE, A EAE L SRNA/DNAH A
A6 H BH B BRI K.

(3) MIEFRAY Y, HI¥FHR RNAMRRNA/DNAME - FERERA BN TR
#,9. 108 B, 4-6 A k2. 7T-8H Bk 11.12.1. 2 B, I EHSARNA/DNAM L B E K
TEMIX%(r=0.8994), [l H 78 Hy=0.8982x +1.15 (x—— AW EK, y——RNA/DNATH).

(4) SEEAPIFRNA/DNAMK B E o] B LA A KB, i TRNAS R E
FEARA BERNG T, Al EAREKEEH BN Z A, HARNA/DNABERIRHETTH
Wil 4 88 10 b 7E BT A0 A KR GLRT, ERNA/DNAE S R F 2.0, T4 EE T AF T HAK



166 EMAKPREER 14

i, HRNA/DNAME S RAEFELSER. B, HEANKEKPEILBSAER A, S HANTH
RNA/DNAfH, # SR HATE2.0, BT, SR 2K R P A MNAEKE ZBISHBZ B ME. &
H #2000 b, R 4 TRIFRNEKRE.

(6) BB|TERAKPHEE, AFYKkPREFREBL —ERES, A BYHEKSE
BEARW, HEIRNA/DNAME T H 3k, - F4< L5, X — ¥ F B 2£0.005mg/1.

(6) BALBM/KTFALIFRBIRBARRE HELEAENXR BNERET. KB, LR

3R BAKFEL.
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RNA/DNA RATIO IN WHITE MUSCLE OF CARP (CYPRINUS
CARPIO L.) AND ITS RELATIONSHIP WITH GROWTH RATE

Si Ya-dong
(Institute of Hydrobiology, Academica Sinica, Wuhan 430072)
Jin You-kun Zhou Hong-qi Lu Gui
(Shanghai Fisheries University, 200090)

ABSTRACT The RNA/DNA ratios in white muscle of carp were determined by
UV spectroscopy as a physiological index of growth rate. The index was possibly used
to evaluate the effect of ecological environment and feeding condition on the carp
growth. The experimental results indicated that the RNA/DNA values in white
muscle of carp were correlated with the change in growth rate (r=0.8994)or the
increase in fish weight. Moreover, the RNA/DNA ratio was the highest in autumn,
the lowest in winter and the medium in spring and summer time. When the ratio valus
was over 2.0, it showed that carp grew well, otherwise grew badly. The growth rate of
the fish was significantly affected if the concentration of mercuric ion (Hg" ") reached
0.005 mg/l, and this effect might be detected by measuring the RNA/DNA ratios in
white muscle of the fish through UV absorbance measurements.

KEYWORDS carp, RNA, DNA, population growth, physiological index,
pollution



