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RIS R ABE K P U Fe B 88 (Cyprinus carpio) ) b, PR E. 94 g, K K4. 73 em  F
AR @A FAHEENRKBRITAN3E, SAN P . RRa Atk R EHRE.
H¥L HBAIN A HNE0 cm X 60 cm X 80 cm MR FH MM LR EAE 110 m* M ER
K IE R, LARE B4~ R A KR &AM R KB T2 BRSE 0 B XK, 83 BBk
K.

RRFEAYE—A, —FEERBHE Y RRRRAERYE, RIAFENEEFRXFHE,
BH&RARAHRN AR FHERARYHEENIY HREARRIAREES) HXRR3
W, B E] 43 5125 081:00,12:00,18: 00 FEHBIE40K , KM E KB 3IK, HEKRIEI7 5 F %€
— K FRHEBAEK ARG REL,
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Table 1 Hydroch¢mistry index of experimental waters

RBHECC pH DO(mg/1) POi~ —P(mg/D) NOj7 —N(mg/l) NOz7 —N(mg/)
27—31 7—9 7.2—9.3 0. 020 0. 202 0. 005
2. 6 I4E R R

Lo AR L3R (R A BANAEARSRERR/ . EREEOSBARAATH
# RNA/DNA HRMAXA KN ER;A.CH B.CHNAEA RS BAZRKA, HE/LFH
[, AIEL LRGSR — B

P EER SRR A A 835-50MEEM B AT AT

x2 £EARNEANEAFRXEREERCD
Table 2 Formulated feed prescriptions and their nutritional index(%) of growth test

FIEES (%) EFER D

A B C A B C A B C
FEH - 5 10 CaHPO, 3 3 3 HEA 18.17 17.86 31.56
1" 10 5 - CaCO; 0.75 0.75 0.75 HH4% 7.20  7.30  7.40
AN 15 15 45 mETK 0.15 0.15 0.15 ¥R 4.30 410  3.95
E Ok 45 45 15 HEH/ER 0.5 0.5 0.5 HKH 8.63 864 870
B K 15 15 15  ELEMK 015 0.15  0.15 Kfp 7.45  7.40  7.40
% m 5.45 4.85 4.25 EEE - 0.6 1.2 ZEBHEY 54.25 54.70  40.99
X " 5 5 5

ERHENMSHE
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REHEBHARS—sBIRAK f1, 7 A B AKT R, ML LA e VLA MRS, A Bullow
(1970 ]+ 89 A ¥ AR AS . ¥R 30 mg RAEH: &, A SDS-E AR K # / LB #M [Sambrook %5,
1989]. 1 DNA H 314r#7{L (DNA Flurometre modle TKO 100)#i5E DNA W& &. R BH
X K Hb53r e Y BE i (H 32.200-10) € [Bullow,1970] . RNA S B S EBER S BM E
DNA & &KE.

=% B oH R

1.8 P RERSTERBEX TN ETAN

A.B.C ZHIRB AL REEREAAABIMES, AF T4 AB.C ZAIMKH EAA &
B 507.39%,7.31%113.08%,C HEAA S EUWIB®H T A.B WA Bk EAA B#&4h, B
WA EEE RN ENFZHERT EAA MERL R VEE MR, RAERXE
BEK HRITH,BARRXEZREK A HKRZ ,CAR/.TMH A.BAHEB T EHFR
R ER,C HAIF[RMME,1986]. A EAA P LB.CHART A HAKZ . BAR/N. 5
EAA R EHAHRAMBE . MR, T EAA BB AURHER N EAA #5500 R # 4
TERB R E|THM,C m R, ABHE, X BARE.

%3 ANPLMEERARE XS
Table 3 EAA composition in feed and their analysis

A B C # EAA 5
EAA(%)  #5RE  EAA%)  #5RE  EAA(%)  fkn TERER
BB (Lys) 0.95 (2.32) 0.75 (2.93) 1.41 (1.56) 2.2
MR M (Arg) 1. 04 (1. 54) 1.03 (1.55) 2.03 . 0.79 1.6
AR (Leuw) 1.42 0.92 1. 46 0. 89 2.63 0.49 1.3
F PR (Phe) 0.79 (3.16) 0.85 (2.94) 1.44 1.74) 2.5
REERUE) 0.73 1.23 0.72 1.25 1. 34 0. 67 0.9
B (Thr) 0.73 (2.05) 0. 68 (2.21) 1.22 1.23 1.5
HAB (VaD) 0. 94 1.49 1. 07 1.31 1. 60 0. 88 1.4
#5080 (His) 0.43 (1. 86) 0.35 (2.29) 0. 62 1. 29 0.8
BB (Mev) 0. 36 (3.30) 0. 40 (3. 00) 0.79 (1.52) 1.2
3x 7.39 17. 85 7.31 18. 37 13. 08 10.17

EAA ¥ 14. 09 13.79 24.79

R4 EAA 3R 6 6 3

ERrEmN # # %

E (DB AR BEEL (OBESHHRFHRMNARER, (DEAA ¥ ORI R RENE[1986].

2. &KX BER
AT RE=FAS T MRS TR ERERMBL. ERP HEL=G,—G,)/

CxCix100% G HFHER CHERIKD).,
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B4 EREBEN
Table 4 The results for growth test of carp
A B C

I I | { I I [ § 1 I |
o €31 {¢::)) 30 30 30 29 30 30 30 30 30
KIrHRE 1.59 2.03 1.98 1. 80 2. 00 2.11 1.98 1.87 2.10
KTHRE (D 6.21 5. 87 6.35 5.58 5.21 5.71 9.01 9. 54 9.24
THRME (2 4. 62 3. 84 4.37 3.78 3.21 3.60 7.03 7.67 7. 14
T HEEK) 118.46  97.22  104.92 102.44  89.04  92.07 127.93 134.44 126.26
HPHER(Y) 106. 87 94. 52 129. 48
EE S 2.10 1.81 2. 20 2.25 2.57 2.09 1.54 1. 45 1.58
T2 e R 2.04 2. 30 1.52

FESVTERSE,ABHARMFE RPAMBERY T EEEER (P<0.05);C ARHlS
ABARIEBEFE®ZERP>0.05).

3.ARANE.FFiE RNA/DNA 4R

RIEERTE AL P4 RNA/DNA HEMES,

%5 HBRBUH. FFlED RNA/DNA L
Table 5 RNA/DNA ratios in muscle and liver of tested carp

A B C
R AY
1 I | -1 I I 1 1 | §
A RNA/DNA 3.43 2.27 3.26 3.01 2.74 2.94 4.05 4.63 3.71
m
X+SD 2.90 2.99+0.63 2.901+0.14 4.1310.47
- RNA/DNA 1.96 1.73 1. 83 2.02 1.28 1.63 2.52 2.54 2.58
X+SD 1.28 1.8410.12 1.64+0.37 2.5510. 03

HENNFEE, A.BRAAILE+ RNA/DNA R T 8 EHE R (P<0.05), {H A.B
HRECHEEERLER(P>0.05); ZHAHPE+H RNA/DNA LEHEBEHER P<
0.05),

EREBWERFZH, A AB.C ZFM kA 588 f f, 40 R G E X K94, 52% —129. 48
% IR R BN, 52—2. 30, S KA KR, R R A@H:, T H &L RNA/DNA HE#E8
it 2. 5[Steinhart fl Eckmann, 1992 X — X855, RAZFARRER N  X—EKER
SR E B R,

=. 1 ®

1.5596PHED . EAA SRS& S HEEHXR
MELIFTUEY  AKFEERSMNTEES BN EAA B BEIEMXXE, RAE
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2. @{EUE . FFlED RNA/DNA LER S & M EENXE

NE2E[LE W . AL . S RNA/DNA KR S HAKBERERBHIEHRE. Y
fa fk M E R 94. 52% L FHF129. 48 %A, AL 3¢ RNA/DNA HEH2. 90 EFF
4.13; FFE4 RNA/DNA H#EH1. 64 EFHF[2. 55 X MBRENHFRIAL VAR . X—FHR
SR W K% [1992]%1 48 £, Buckley (1979, 1984 3% K P53 #% & . Bullow %[1978 f ¥ 88 f,
Steinhart fil Eckmann[1992]%f At fa Bl EM M R RAUME .
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KL FFRES RNA/DNA HESHEEPHEEH . EAA & B < E 45 0L K 31 &
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NES E4TT AR L & R P EO S B, kLA I+ RNA/DNA HER
bz, RI R B EAES, T EULA AFAES RNA/DNA HRHTBHBERTFT T2
—EG AR —H L EAA FRAULA FFEH RNA/DNA LR BRI FIEMK, TTHEA
BEAREE. Y A BEEMEILEN HEQ S BMEC. 31%,EAA FEBMENH0.08%, K
RNA/DNA HEHKEBRXHER ;Y4 A.C# B.C HEEN, XHERTSHB XKW Y
FER PR, BAEAMER, AENLAF RNA/DNA HET] DL B 5 SR8, T
HEFARTHEEASEM EAA KF. X — 4 2 5 Buckley[[1979]. Steinhart 5 Eckmann
(1992 1F1 Rl AR [1992 10 R Z ik fr SN ERE SR BL 9 45 SR AH — 3K

4.RNA/DNA LR LR E SR LE KB A EIBROEIL KT

ARMEMER, TR ERBLEL RS BRERN  EEE KK MENINF R KR E
B, —80 A THAWBIHER, 55— RUAK 8 A FH AR, £S5 LRI AR K
PRE 3 B0 Leslie[1955]1 Bullow[ 1970 JBF 43iA 0 . 6 H B & AR B4 4 b3 B, 15 {8 RNA
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FM$%Z RNA REEMNS S H, YEANERAGRT IR ERREKSN, AKEOR
A RGEE IR, kAR RNA B3k B, BB Il RNA B3k B = & £ K B8R
#x[Bullow,1970]. 7 DNA 9% ER&IMME H IR, B h 415 DNA )& B HFHE %
4 i 028 H AR [Dorch %, 1983; ] AR %, 1992]. it RNA/DNA R E— N HLEM
RNA 7 B 5 B0 B ot SO BB BRAC IS B A AR B W XA MR AR R RS P AR E AR K
/N 898 W [Haines , 1973 ].3E Bullow[1970], Wider #1 Stanley[1983] % R . 451992 J4R 4 :
AR fap RS RNA/DNA HEMHXZRAEH, EXEHAERKES RNA fXRH#T
BHASHTEATIR T, E T i fh 9 A KRB B, R B E Z AR RNA 1 DNA §&E7]
FARKERFBIHZ A EKBTIEE. TR, AR EKMERS RNA/DNA HEMRXRZR
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Ho@ekREALIRTHANEMANER . XRIRET KREBE BEREERNEARYLH,
N T 72 8 4 B () PR 0 3 VS8 A5 M B B TR M

B2, RNA/DNA WX WEARPERK R FHEREERERBTLTITH,MHE
AUMKE . ZHEDE ARREERKBESZHE FHTHLEIFER%,1992;Buckley,
1979;Bullow %£,19817,
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LUHFR MR EEHFN, AR ERSENPHESH EAA SBREEAXMN
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PR H R B R T AR A9 H S LD X — b SRR AR R ot R Bk R B AR EAA
SR EL, AN RNA/DNA IR DR TG 2589 A ORI E 20
HRYIEIR.
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EVALUATING THE GROWTH OF CYPRINUS CARPIO AND THE
NUTRITIONAL VALUE OF FORMULATED FEED
BY RNA/DNA RATIO

Zhao Zhenshan and Lin Kejiao
(Fisheries College, Huazhong Agricultural University, Wuhan 430070)
Zhang Yiming
(Yancheng Diversified Economic Management Bureau, Jiangsu 224000)
Xu Jiarui

(Shashi Feed Company, Hubei 434500)

ABSTRACT The carp fingerling was fed with formulated feed containting different
protein quantities and various animal protein sources. Under the equal environmental
condition and the same feeding rate, the gained weight rates and RNA, DNA contents of
fish’s muscle and liver were measured. The result showed: When feeding groups of A, B,
and C were contained protein in 18.17%, 17. 86%and 31. 56 % respectively, and the average
gained weight rates of each group were 106. 87%. 94.65% and 129. 48%. The mean feed
coefficients were 2. 04, 2. 30 and 1. 52, and RNA/DNA ratios were 2. 99, 2. 90 and 4. 13
respectively. Moreover, RNA/DNA ratio is a very sensitive indicator in reflecting fish
growth rate and protein content in the feed. Therefore, RNA/DNA ratio in the muscle can
evaluate fish growth and the quality of the formulated feed.

KEYWORDS carp, Cyprinus carpio, RNA/DNA ratio, protein, gained weight rate



