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FA RS 1 2R 56 i 08 R — 30, R A A
FSFNAA ] B BIEC A kL, B H 08:00.16: 00 £ #5 WE 1
W, BB Ry R TR A 2%0~3% . K ZESRIT IR
PL4 em HAZR PVCEERIZIRHELL R H42°0 3 cm
I AR TR R R A, IR ELAR R 1 em A9 9 54 4
AT AR ZESR B VL PG S USORll 28w AR P B AR
IKGERR T R s b AT B TR TH
B B K TR VR IR AR o #F 4 B UK 30 em &
14 7K 28 SR A Bk b 1 4y, 25, B9 AR 10 em 2247 L
1B ZE el T 2R 19 /N B, #5 #8 30 em X 20 em (f7
B O<RR D) 4 A R HR | A FL AT 97 A Bk 3~5 Bk, IF AR
UE BN AR A 1~2 em 58 IR IR IR IR W 5 K 4k
e fi
1.2 REEESHEAFER

FE54 080 T 2014 4F 6 H 1 H—8 H 30 H7E 1M
Ui 3 A 2 7K 7= 77 7 S I 3 b A (N 357207 10,777,
E 113°53'53.08" )ttt 47 (fRIF= A 90 d) o FfibLiE
IR0 5% I VR A M A 1475 10 YL YT B (4 o o
(16.78+3.08) g; 1A K (8.664-0.83) cm) 360 & F
I3 FRAE 124242 80 em & 80 em WY FR AR (75 &
BRE K A BEAT B2 B A PP FREEAR ) P, Fo8F 12455
B AR B AL 35 50 A AR 2, B 3, 7R 4%
RIS AL FRBE AR N 4346 1 0% .10% .20%6 .30 % 7K
PR T IF IR, i CO.CL.C2.C3, Hp 0%
(CO) Ayt e

T 6 300 170 4 WA £ (A 5t 10 3 90 AT 400, ARk 4%
W 2 AT B RS A AR R Ak s K B S
K 30 em DA BB, R4 SR, SRS O B K T LA AT
A 10 em A A7 5 A IR AR I R 3K R AN 2
ERBERFHRZEBRROIK, HKAESTA, R
B S5 5~7 mg/L, KR (30+1) °C,
1.3 MEBHRSHIE

DAERPERETE bRl o 37 5 1050 I 1f A4
i, B840 24 h, BEASE R HUA 10 B, AR 3R 30 B2 5 4y
)% R DN Sk £ AR 5T S L PARORT PN T A L AR LE
(VR) HE JE (CF) (4% & % (FR) R & 4 K&
(SGR) i H R (WGR) MR RZ £ (FCR) 19 E 2
HIRAGE A O ik AT

2)F B SRR bR I . IR EE S R
AEFE , FEVKEE R BRI, 2 BRE  fg Sk f R T
L, BYRE, 105 CHET  HF AR LI o fafdoK oy
T 5 7 AT B ) R AT, A A Al 840 T T o
IS, K A3RH 105 “CHE 26 Bk L

AR FHELIC 2 A0k LG 7 R FH 2 G b4k K4y
K F S AR 0 1 5 1 DU 5, 4 ik TR 43 BT #E HetachL-
8800 & H: R A ) 4» Hr X (GB/T18246—2000) I i
7o RRUIRE LA TR AR 38 T 2 I 31K

3) K BTHE AR E o R0 25 A4 HI494-2009 7K
Jo SR A s R AR KR I 48 DA I3y 320 s K A
b, B TR AR A A 3 VA (TN SR AR %
I R A T i 25 A0 o 6 BT (HI636 —2012) P 2
S (TAN) 20 R D8 B 2 (HI535—2009) il
GE A R A (NOy -N) R H By = ik 2 O %
(GB7480—1987) il 2 ; WV fiFf 2 £ L (NO, -N) % H
36 E (GB7493—1987) 1l 5E 5 i (TP ) 2K F 4
T2 5 3 566 BE v (GB11893—1989) 1l 4& 5 1F B iR £k
(PO, -P) : SER P/ Yt B 5
1.4 HWEHWELE

IR DL P M R i 227 R, R I SPSS
19.0 R AR X £ s 147 5. K (One-way ANOVA) J7
23T, 0 22 ek 2 (P<<0.05) , FFH Duncan’ s 32
T ZEH

2 ERE5HH

2.1 IKZESRIFIRTE & B XHH AT 8 59 £ K AR AR
AER R

H18 1T DL, 7K GRS 07 DR i JSE X B g A= <
AR I 00 24 35 A 82 M2 e (P>>0.05) . 1H
5 COAMLL , C1~C3 AL B4 A B/ N AR
Fe A R A AE EE . 5 C2 A C3 4 i, C1 H Lyl
SR AT B R A B ARSI S AR R (H A BN

F1 HiX0eHE A £ K FERF BB R (n=30)
Table I Growth and feed utilization of Qihe crucian carp
C. auratus in Qihe River with different

coverage of the Ipomoea aquatica floating-bed (n=30)

COo C1 C2 C3
Parameters

TR BT 5.25+ 5.07+ 5.43+ 5.49+
Feed conversion rate 0.56 1.04 0.98 0.50
WaER/% 0.26+ 023+ 027+ 028+
Feeding rate 0.04 0.06 0.05 0.03
NEFARLE/ % 1579+ 1543+  14.27+  13.65+
Viscerosomatic ratio 3.57 2.31 1.41 2.63
NG RE/ % 2.55+ 2.73+ 2.62+ 2.75+
Condition factor 0.30 0.02 0.04 0.08
WhE R/ % 61.88+ 62.66+ 58414+ 5649+
Weight gain rate 10.49 11.52 12.91 6.71
FrEdE KR/ % 0.53+ 0.54+ 051+ 050+
Specific growth rate 0.07 0.08 0.09 0.05
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22 KERZFREBZEXNHAMENEFBTH
=20

F 2 2] L, 7K SRR PR 85 3 X T 50 7 i R
BRI OK Gy MR B MR UK 73 ) B0 o 51k
B, (R COLIMILL , C1~C3 4L AR iR 1 75 534
BRI AL B RO S R R . AT £
PRI &ML CLER KR, 7E C2 1 C3 VN

*2 HAWHETHAENEFTHS
Table 2 The general nutritional composition of whole
body of Qihe crucian carp C. auratus with different

coverage of the Ipomoea aquatica floating-bed %

Nutritional Co Cl C2 C3
composition
K53 -

. 77.64+£0.61 77.8640.52 77.18%=1.29 77.21=1.06
Moisture
@EF‘ . 74.07£0.06 7540147 74.53%0.50 74.63+1.72
Crude protein
Y G
*EHHH)]H 8.73+0.61 7.57+2.07 8.67£1.36 8.67%1.50
Crude lipid
K4 Ash 12.69+£0.28 12.74+0.27 14.03+1.15 13.85=£0.86
23 KEXFABEEMNHIHNSEBRIEN

A

H1 2R 3 AT UL, K GRS I DR i B ANOXF 4 i A 2
FETR H 0 H AR LA B 10 i b 75 B2 2 Hh 1% 485 IR A
K SR ) & A M (P<<0.05) . Hor, 5C0
FHLE, C1.C2 C3 LTl H 220 Aok 2R 7 k5331
W T 4.69% . 8.39% . 6.91% F1 0.09% . 2.84% .
3.67 % s AH LT 5, TH:TAT B0 2851 22 R & 4= U AE C1 FNC2
He CO 43 B3 1T 3.17 % F11.22% , i C3 M b CO Jik
BT 1.09%, Bk 3R R R AE CO.C1.C2 il
C3H, H &R o 51 i LT R B 1 7.52 %%
7.09%. 6.79% . 7.28%, & & MR 4 & 5.07%.
5.18% . 5.07% . 5.21%, ¥& 2 W& 4+ W 5 6.74% .
6.67% .6.47% .6.76%.

HoAh IR AE 4RI 4 W) 3 g s
(P>>0.05) ,{H5 COMIHL, C1 By R/ E IR & B 5
K, C3IHMEL /N, BEPRESETR Wi 2 R AL 2 I
M2 ) B B AE 4 U0 4 (Rl 0 A W M 22 7 (P>
0.05) fH5 COARLL, fif PR 2 SE MR 075 2 JE R AL 24
FERR A e K B HAE CT RN C2, T M e S 5 R A1
TR IEFRAE CO.CL.C2MC3 M BA LR S
) 43 50 g 41.11% ., 40.94% . 40.14% . 41.59% FiI
50.72% .50.87 % .51.60% .50.14 % .

*3 HFRWEAHAHEERSPRERNARER
Table 3 Amino acids contens of whole body of Qihe

crucian carp C. auratus with different coverage of

the Ipomoea aquatica floating-bed %

Affﬁm o c1 2 C3
s e
sumow N U G o
v e e
N
R 2,54+ 2564  2.524  2.49+
0.07a 0.01a 0028  0.05

s we
PR Met %?i %gi Zﬁi %ii
-
FRM Leut %ﬁi %%g; %iﬁ %ﬁi
e
N
AR His’ gﬁi Ezi tii t%i
e
wws G e o ams
B Cys %ﬁi %ﬁir %ﬁj %%i
PSR Tyr %ﬁj g%j Efi Ezi
R
—
sxanna S s aws o

T« AT RO I AN TR 5B SR 4 R 22 5 35 (P<<0.05) , Yo Ry ik
GHER N LT H IR . Note: Values with different small letter su-
perscripts mean significant difference (P<<0.05) , < : Delicious amino
acids; *:Essential amino acids.

2.4 KZEICIFIRE 2= X FRIE KBS ARE R 00
PRIK B A0 5 25 SR (3 4) K T, /K 6 ST IR T 35
JEXF FE 5 K A TN, TAN . NO, -N . NO, -N,TP
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FIPO,” -P#AR R I 53 0 (P>0.05) . TN{H
h 7.79~9.16, TAN {i & 0.40~0.49, NO, -N 1 K
1.32~1.51,NO, -N1{E 4 0.02~0.09, TP{H 4 6.33~
10.79, PO, -P{H 4 5.54~6.95, 4~ AabBEH  C1iK
KA 6 WK B AR 7 Hh R/ ML
R4 KERFREBEZEXFEKRHZI
Table 4 Effect of different coverage of the

Ipomoea aquatica floating-bed on aquaculture

water quality mg/L
EFr Index CO Cl C2 C3
TN 9.16£2.08 7.79+1.79 9.1943.00 8.23+2.09
TAN 0.49+0.16  0.40£0.09 0.4240.03  0.4740.01
NO; -N 1.5140.06  1.3240.15 1.51+0.11  1.36%0.20
NO, -N 0.09+0.07  0.02£0.01 0.0540.01 0.0340.01
TP 7.67+£1.11 6.33+0.75 10.790.94 10.40+2.37
PO -P 5.9940.84 5.54+0.21 6.95+0.55 6.05+2.40
3 3

3.1 JKEEFIFIRE = E X E A A K B M

AT 45 S ZR B, A AH [R] A e Ak 7K (g £ R
R R 300 AT ) R K 2 SRR IR 5 XA
NN NRARER S G AT e el
S HEROR T W MRS, {H 1006 7K 2832 PR IR B o i
A PR A B R A At A BRZH X R R AR BUE R . SR
HF 5% 45 SR A — B, T SN & BLRR 1 R A
7.5%6 IK G ST R 5 B RS 77 A0 b 3 e R £ A A
Ko PR R AR BRI R T S PR e, L
SRS A 35 R T % b 3 ) X 1 R AR R (B . S A
FERA, TS AN AET R B 30% A 40 %6 K SE SR 1T IR TE
i B R 7K 2 S 4 1 D Rk A T £ A AR K (B 50 96 7 15
J i REAR U kY 2B A<, B 3 R0 55 3 (Rl e A b
Z5, AN, ERAR I K IR 7.5 % KRR IR
P 5 B 3 19 8% (Hypophthalmichthys molitriz )
(Aristichthys mobilis) V& J57 i S AR X BR 1t 358 7 %
I 5 B S K B 5.6 V0 7K ZE S I IR B 26 A
R T2 55 B 52 OGS U A A 5 48 4 ] HsF e U e
() A 5T A A % 1T E LD AR B 40 %6 8 3 E 1K
7 S MIE R 0L [ R B MR (Procambarus clarkii) 094 K o
TEMLE FLAIT 5T o A B 7K SRS I PR i 8 1Y) 52
2 F G AR R B 25 % .30 % F1 3596 /K
PEORBE W B v, 3000 7 o AL R ) £1 1 B L ( Cyprri-
nus carpio L) AR RGF  HIX AT AR5 HA AR IR K A4
oA XA .

A BB 5T 45 R — 7 T R WK 28 52 77 R o 2

XF SR GH Bl ) A A 52 e B R ) 22 5 L An eIk
TSRV IR Sk K s (i | w £ )
g AR KRR T BC SR b (B B0 B A K T4 s
K G S VR R 35 AR T T er i ) A KB R T
{55k 1 e FG B N 25 5 B K PR SR AE sh ) B A T R
T o P S AR R A A T B — D, Al —
P A 7K 2 S T DR T T P ) S 2 S 7 T R
5 F2 5 B 0 U A A A A SR Al
N, AT AR S A kB I BOR UTA G . 6—8
H R BT R, T IR R T AR S SRR A Y —
B4 46 BT AR B A SR B, AT iR K
TR RS ARG BT R Gt 2 i T YT A
Ak S A AT Y R B i AR P R B4 B0 A
BIAEAE O | 3K F — 25 e A Ab T 2 i B 114 VL o il
AR SRR R TR A& EF , NMi7E
— B AL T LR AR K 2 AR
3.2 JKIEFIFRE S E XK RINETHEE I SR
I

R 7K 28 32 7 DR J5 %o SR A K ot B H i /e A
HorP 1090 7K 28 2878 55 B 036 4 /K R e A, (R 454
IR T B 22 5. MK ZS ROk A, X Al
A K AR AR TR B0 2, 2 DR oA e 23 B UK 2 SR AR
FA N Ao O £ 2, LR U T R R
SBR[ Z A S s . [RIR E SR
R R A K 2 R K T 22 AR TS NH,
FUNH, B 02878 3% | i 7K A pH A9 48 1k mT 5|
i NH; 1 NH, #0548 4E , % F — K WK IBAF e AR
b, BRI, SCh (LR (T AN VR s 4R

28 RN 32 2 R LR ORI IR D Y
Fr 0 T HABAE DR AR SR I IR R
(M 2122 AR o A 2 BT R UL P 7K 43 KL
B KBB4y 45 5 RS IR U3 AE 440 20 1)
AFAE 0 1 25 5 s (0 5 0 B AR L, P AE K 22 1Y 3
AR 0 2 PN VTR B4y ELA A A R R R K
FAARALRE I 2, Horp 1096 1006 41 L2 1 7
e, LI & B, X 5 F R sk & oy
ISR o NS QRIS BTN | A S ]
VECYA G 4 £ R B A3 B S AH G AR S v LA B AR
B BRI oy S i A v TRELRR 5 2 B AR, 3k ]
fi 5 T R 50 0 AR % R SR PR R KR KR 6 R
A )AL RN T vk LA KT R R A B 1R i R K OF
SR EAIG 56, TR, KRR o 25 A0 bl R,
1401 - 2575 2520 43 3 FH L b L 5 YT 0K 2 K Aok
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VAR BE AR, A0 PR T, G HORL B RO 15 2 et P
KEN/ NG AR S B AR KA NH,-N &2
FIR I, HLY#E ol K bR . R
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A 200 0 IR ) B I, 38 T LA 3 e o 9 A s A K
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AR IE R A A s R RS RGN IE
W8 i PR AR A O B AU F A L
JFRL, 2 5HLRELUE &, i R824 F5 I 3 BRI
07 H 4 ) B Y DR K 7 s 4
T M SR A e o R R A R S A B
S PRI R AT, AR AR E i L
PRI 20530 A, 3 1 T e 5 5 AT AR
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PR R ) 5 2 Bk 4 o i I 2 356 R 110 . 75 2 e K
{EI7E 100 IRER2H , 1M 20 %6 130 % i B 20 1y % 1 95
PRARXT /0N o PR, T LA 0 AR A 5% 91 Bl A A1 A
KPS TR R T 5 3 S 4 v Ly L A % ff e e
FREE I g 7 5 B /K 908 52 7 R IS 1T 2 A AV VL T ) £
e . S AHIE Y 5 AR — 5L, Tk B I R AR
g 25 22, o AR ) 5 e R G rh g 1 4 fRE R
AR B A IR I RGN N AR AR EUE K . L
T I 9E & I NH,-N Fr 2 B fIG , ff0 p i o
U o DR, oADK 35 3l 35 A /K 2828 8L
A AL BE T 10 K A R v AR 2 B, H v
) 1 B A 7 5 T BB 10%, AK AR ARL AR 9 1T LA 4
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SR SRR KT, B e PR I (R o e 1 B
DU AS ] e 2R I £ P I3 T L R AL il 3
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Effects of Ipomoea aquatica floating-bed coverage on growth and
nutrient quality of Qihe crucian carp Carassius auratus

LIU Xiaofeng"*,ZHANG Li*,ZHU Guorong', CHEN Honglin', YANG Jian', GE Zihan', LI Xuejun'

1.College of Fisheries/ Engineering Lab of Henan Province for Aquatic Animal Disease Control, Henan
Normal University, Xinxiang 453007, China;
2.Institute of Urban Environment, the Chinese Academy of Sciences, Xiamen 361021, China;
3.Institute for Quality & Safety and Standards of Agricultural Products Research,
Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China

Abstract In order to obtain the best coverage of Ipomoea aquatica floating-bed in pond culture of Qi-
he crucian carp, Carassius auratus, a total of 360 individuals of Qihe crucian carp were randomly cultured
in four groups with coverage of the I. aquatica floating-bed of 0 (C0), 10% (C1), 20% (C2) and 30%
(C3), respectively, with 3 replicates per group and 30 fish per replicate. After culture for 90 days, the
aquaculture water quality, growth, general nutritional composition and amino acid contents were exam-
ined, and the differences were compared. The results showed that only the contents of three amino acids
(glycine, valine and arginine) were significantly affected by I aquatica floating-bed coverage (P<<0.05),
with the maximum value mostly in group C1, followed by the control. In addition, the changes of valine
and arginine contents were consistent with that of weight gain rate among the four treatments. Moreover,
compared with CO, the crude protein and ash contents of the three treatments (C1-C3) were higher, and
the crude lipid content was lower, among which 10% treatment (C1) exhibited the highest crude protein
content and lowest crude lipid content. Therefore, we suggest that 10% I aquatica floating-bed coverage
is most beneficial to the excellent quality of Qihe crucian carp, but too high coverage would have opposite
effect.

Keywords Ipomoea aquatica; coverage; Qihe crucian carp Carassius auratus; nutritive quality ;
healthy aquaculture ; high density breeding
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