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3 WHT AR HFEEKPESEFERRSET, WL IR 325005; 4TI RS AR SEIRE TR, WL T 315211)

BE: AYRELKERF R IF A KO — ikl AR EHERAENLELETHEL
T &, ABFRRT E THTE— B AT AR IR A, R BT IBAL(CNG 41, B RILA 6)FnabiE
ZH(CN10 2042 CN20 20, % S b3 A 10 F= 20), 4% E 8 ME L, AFR A Rkt Lok
XFHF A K Ao IR KRR H Fvh. 22 R R, 1 B IR BN L TR T A K e 0. 5t
MzaARL, CN10 Ao R E, TR, HEAKE AERRZE5ARGT 18.04%. 745%.

13.11%. 46.73%%= 73.03%, ik FE AR T 43.41%. b, CN10 0649 KARIZACIE 4540 pH
A, RA. AR, B VARG B EIRT CN6 4. 48K MM £ I ¥ vk x5
A KW EERER TR A, Bk S8 pH. R, S5 25 X, CN20 L33 K E8 T,
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SRR FRIH RS0, 8 A 4 A 2 BE AR ENA
BB ABEL, HXE 8 NEE, LI
Sy T B AR R EL VR 75 6 e R A K R SR RELK AR K
MR RS SRR S S

1 #RERE

1.1 FLSE RS a

ARSI 2015455 H 19 HE 6 H 17 HIEH
TTAA MK TR FERE I 2T BT 7k 4L M AT, S8 ]
#1430d. >R 600 L[RITEFEFEMH(D88 cm> 100 cm),
SERRAKAR A 4001, AR E 8 NEE, MR
MBS 180 . 4MIFULANERTIR) WIda A+ K
(4.6+1.1) cm, PITETRE H(1.22+0.35) g. ZHHF 431
HIESR—8 3% 3d, ikf@RghIRgr T80, S
Pl AR AR, BREELZT A 6, SEU FHA A
—IKEHERE, RS RN 36.36%, TP EZI
BRAE. XHRACNG 2H) HPmiael, Seabsire
Rl ep S N E, AR 4R A (45.90% Feed +
36.36% ACH)/(6.95% Feed)=10 (H:¥ 45.90% F
36.36% 73 7| A iR R A E ) SR E, 6.95% A1)
B RS R, “Feed” FRTEHRINE, ACH Rk
TR, & CN10 ZH(C/N=10)7Z3 A 2 4
BAAAEREE R 65%, CN20 ZH(C/N=20)7R/I
) 2 A S 20 R T R IR B 256%. ST HAIE],
R 7:00., 11:00 Fl 16:00 FEMEARPRL AR AT0E, a1kl
H R B2 AR SR 5%. FEIH FR iR
2% S BT RO K il S T = 1)L s e e S
B, SCIHAN) 24 h ANEITREAR. SERET A 7d
HEHK—IR, JE ARG 1 RIK, #KEA 5%.
1.2 FLSEATIF A K IAFR

SZIRES 25 K, CN20 ZHXFUR R B30T, i%4H1%
ATZE LS. (W] ISR LE CN6 ZHAT CN 10 2H 45
30 FUEE, F T EGA S SR TR 2H B A R R
SCIRAR G (SEE S 30 K), BAHEL 40 HXHER, Wl
XM PR, B CsR IR R AR, i
BXTIF AR R . R LR (FCR) IR E AR K R
(SGR), H B 5h: fEik ZR=%HEF $f
T RSSO e W BN T BB B> 100%; bk}
AL R =IO E /4R R T B X 100%;
A R =(InCRHEFIUR AN R &) - InCRHER 4 43
MR R))/FFERE<100%.

1.3 FRAAKARELIEARDE

SEEHNE), BREUR 6:30 {8 H K s
(Y SI 550A, USA)MIEFEFE/KIRIRE , pH. &
FERAMRE. SEIRM 7d (550, 7. 14, 21, 28 K)
ME 1 IREE . ERER . BEEh . SRR a
BB B, BRI J7 i 2 B K 2B B R b
1fE(GB 17378.4-2007). H:H I Z AR FHEEM 15 73
JeEE, MDEASRCR H AR, R R
FHPTIR MR ISl B W 1 000 Al R P i s
AAbik; Mint2E a SRANERE. BT5 25 K
CN20 ZHIZRTZERSEES, CN20 2H45 28 Rk /K
AFEPRIGIR 2.
1.4 RIELE

ffiH SPSS 13.0 2 HHY one-way ANOVA(HA]
EW b0k D WReD. PAL AN 5 i =1 TNV N S 2 R g
AT, R Correlate 77k *T A
KABPR SR RS R, SEIRE H I EbR
WEFEF R, FIH Duncan #5472 B AL, P<0.05
FrREREE HH R BETEAREZETA
BEESHASHINEAL ). H OriginPro 8.5 444
(OriginLab)Fll R A1 7 AL FE.

2 4R

2.1 BINBE R LRSI A K H

SEEYSE 25 R, CN20 ZHWHIMAKAR BT
CN10 Fll CN6 2H(P<0.01), CN10 ZHXHMAKE T
CN6 4, (HESARBE(P>0.05)(& 1(a)). CN20 Fl
CN10 A XTEFARE B2 & T CN6 4H(P<0.05),
CN20 ZHAORHEFAE T CN10 4H, (HERA R
(P>0.05)(E 1(b)).

8.0 r (a) B n 721 (b)
F= 6.4 3
75F B
5.61
£ e =
870 F "Eﬂ 48} b =
oy =
e 40}
6.5 -
32r
60 241
| 1 1 1 L Il

CN6 CN10 CN20 CN6 CN10 CN20
21571 2153
H: AFEN. REF RS RIFERERBE(P<0.05). HREFH(P<0.01).

1 525 RELWAITIMERFEE(=3)
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SCERER 30 K, CN10 AR E . IFK . 45E
AR TEERAF 2 B3 5T CN6 41(P<0.05),
S RIRET 18.04% . 7.45% . 13.11% . 46.73%Fl
73.03%, CN10 ZHE) AL A BT CN6 41
(P<0.01), FEAET 43.41%(FE 1).

F1 XHE 30 RETWAIIFEKIEHR(1=6)

S CN6 4 CN10 4
WY E/g 1.2140.23* 1.21£027°
HK¥H/g 4.38+0.45° 5.17+0.29"
iFM/em 7.25+0.14° 7.79+0.11°
FREE KR (%-d ™) 4.27+0.35° 4.83+£0.19*
THER/% 53.93+11.62% 79.13+11.62"
FrRg 425.71£106.56°  736.61x126.03*
TR % 1.82+0.45% 1.03+0.178

i ATPIARENG | KEERE HIFRER B (P<0.05) M B (P<0.01).

2.2 EIAB KGR AR AR KR F R
2.2.1 FRFAKAR P IS MEESE pH 89 AL

AN SEES2H [8) ST KRR EELE 19~29 T
3 HZE R REE(P>0.05). CN6, CN10 ZHH R4
RS T CN20 2H(P<0.05), {H CN6 1 CN10 £H
()34 A 5.2 (P>0.05). CN6 2H pH W35 T CN10
2H(P<0.05), 1M CN10 X EEET CN20 4(P<
0.05) (] 2), 1HJGHPIXTHRLH pH T % T2

o

—o—(CN6
8
T
37
®
A
pes
5
4 1 1 1 1 1 1
85|
SO XS
RIS T
s o = ¥ ﬁ’ T f‘r
75} IS SSaa e AR S
T
70+ !
655 5 10 15 20 25 30
FEgARFa)/d

2 XHERFRFEKIEEERER pH YL (n=8)

2.2.2 FRFAKAR R F A A R0 T A

SCEREE 7. 14 Fl 21 R, £SCHAHE) KA
AR RIRE B W2 75 5(P<0.01): CN6 4H>
CN10 ZH>CN20 2H. SE54 28 K, CN6 ZHFl CN10
HEFEIA I EREAR(E 3). L5 0. 7 Fl 14
KA LI B EAEE EREREIE T 0 HER
AREZE(P>0.05); 14d J&, CN6 4HAI CN10 ZHIF A
FERE 2R ETE, T CN20 ZHPRS U5 ik R
FRP22(® 3). SEIAs 21 K, &SCIbdHia) St K ik
) Sl T R B S A i 25 22 57 (P<0.01): CN6
ZH>CN10 ZH>CN20 4H; 525056 28 K, CN10 4K
RITEIRENR R ZACT CN6 24H(P<0.01).

28

40

18

o e o * »
] ] ]

0 7 14 21 28
FrIHI E)/d

B3 FEAEERMTHERANETLH=S)

2.2.3 FRFLAKMR P AR ER 3 Ao B AL

SZISHAN) CN6. CN10 ZHRRER ot ik FEhi 55
TETTE) S F TR, CN20 ZHiRREh ok B Lt
TEBARACT(& 4). SEER5E 7. 14 F 21 R, &4H0E)
FRTE KPR EL ot Sk B S A W 25 92 R:(P<0.01):
CN6 Z{>CN10 Z{>CN20 2H; SLER5SE 28 K, CN10 4H
PRI T EVR AR 2T CN6 2H(P<0.01). CN6
ZH. CNI10 ZHFI CN20 2H ik o vk R PRt S5 s
)5 ETHESAE 4). SEEREE 7. 14 Fl 21 K, CN20
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ZH. CN10 ZHEmsit ik Rk &R T CNo 4
(P<0.01); SEI&SE 7 1 14 K, CN20 2B Bk
AT CN10 ZH(P<0.01); SELR4528 K, CN10
2H A I R AR A T CN6 ZH(P<0.01).

20~

JE/(mg-L™")
I~
T T

I
3
T

[ivENpTe v

04}

0 7 14 21 28
FrIHI E)/d

B4 FRFEKEBEREF BB (=)
224 FRFARMKF L a b9 TAL
SEIGHT 21d, CN6., CN10 F1 CN20 ZHH4¢3 a
SRS FFHE, 21d J5 CN6. CN10 443
TR 5). SEHES 14 K, CN20 ZHAYH233% a fii e
YR EEAR B EIE T CN102H(P<0.01), T CN10 2HHY -
233 a TRIR R BT CN6 2H(P<0.01).
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T
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;%400
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+= 100
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1
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FrIHI E)/d

5 FREKEAERE a WEL0=8)

23 ¥mEkd RS ERT ESHEHA

KT TN EE O CN6 Fil CN10 FIZH4E
REF R EEEHEI R, EEIHASE 21 KILAY
REAE, WA 8 ANEE kb IHER 3 N EE
fH, A 56 MG, HitEEA CN6 AFIREA
CN10 HAIHA S EEFNEENE, it
PEZE A ST ST AH ST ARG 136 1Y)
YA [WEL, HEREYLER 4. 5. 6 fll 7 AN
BEMNEEEERT O, REEHRE 6a).
6(b)FIE 6(c)/llit 21 d BRI 25 d R TE i 24
SASHEHNERHn=3~8) KR & & 6(d).
6(e)FIEl 6(H53 A 30 d IapkHE bR | TEiE R AT
W= ) B A R H At SN EE B (n=3~6)
B RIE. MH 3 ANEREET, 25 dIAE . AEA .
TRl bR AEERIR R B B3 2 6% .
18%. 28% . 36%; XMUFSIHRTEE 5 ANEE, B3
PEAREIRE] 100%, TEASAEF 25 d PRER) 22
SR AIFE 7 fl 8 ANEEAGELRE] 100%; 5
R ZE S R, 3N EER), BIiAE) 85%, &
Bk 4 BF, BIIRE] 100%09 521

100 - () PR %,

IS

AJ

<"§ 75+

[t

1% 50+

4

H

W 25r

iz

0
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o EEEA
100 - (b)/E

g o«

AJ

<"§ 75+
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1% 50+

4

H

W 25r

iz
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HwEEA
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52 W
100 (@)/fRHELER
IS
A3
ZE 75+
s
0% 50+
4
fosal
m 251
=t
0 Il 1 Il 1 ]
3 4 5 6 7 8
EEHA
100 - (TR
N
A3
X 75r
o
1% 50+
4
H
ﬁm 251
|
0 Il 1 1 1 ]
3 4 5 6 7 8
BEREHA
100 - (OF=&
IS
A3
2750/
s
0% 50+
4
H
m 251
=t
0 Il 1 Il 1 ]
3 4 5 6 7 8
EEHA

;S A K REAE T, BRI
R HERAFERNTSFREE SR 6 4.
Eo6 BEEHEIREREEMATM
2.4 sPIFAKIGAFE IRFEEF X 6948 £ b
CN6 Fl CN10 ZH HOWIF A KSR S PR 1
Pearson FHIRPESHT 4 R NE 7 PR

Pearson FH ¢ R %L(r)
05 0 05
N s * KIYE
* * FREKR
. o sk Fri
e w% | k% K3k TR LR
EE 8 s REOE

* A B EER(P<0.05); **—AIREEER(P<0.01).

E7 rERERSIEREFRMEXE
HHIEL 7 AT B R SRS R i Tk G
(P<0.05), SHEIRE: AR 0 25 71 AH 56 (P<0.01), T
5 pH B RBFEIFMHRP<0.05); FrEE KR 56

RAIBIAL R BE U (P<0.05), ity pH 2
FHIEMR(P<0.05); FHER SRR, BEIRILAE
R GUESE(P<0.01), Tl pH AR RHEE
HE(P<0.01); 74k 5 IR URI DA A 035 61
HHE(P<0.01), 5 M3 2 1 3 FUH 5 (P<0.03), il
5 pH RARBFEIEMRP<0.01); fEELE 5T
R DERRAL A S B IEARG(P<0.01), T
5 pH 4% 2 7AHSE(P<0.01). CN6 Fll CN10 ZH
TERYA . WL . MR pH ARHIR A P ERE
a4 ik 25

3 g

B SRR R, RS AR TR IR
TR KA K 5 AR Y T PN IR R I AT LA
FEARE R AR R, dhmiscE K>,
PERHIR A R0 IR I 8 AN N EE A 52
I AR R LN G A BRI
BRI LR T IR SE A ST T IR R
R R AR A O PR FRE AR ) A TR
Zhr). WA A L N T SR E R A K,
SFEMEY FEIh e R R H &/ L&,
VNI &7 T ) 1 N e AN B G Y O LAY 75
AR AELET, i AN T AR e, TR RE
RABRR, KR G S St — gm0 i
HI A HE DR S i N3 i % U ) A 37 R R i %o
SRAO AR T — A RIS ESE.
3.1 Hmak LA E A KA AR

SEISHET 21d, FEIEKIRRE BADDRY & iR
FEREE FIHEHE 3), XPTRE S REHEEERN
BRI ZEA R, LR 21d FRATER
FEURRE, mIREAMIRIRAKITIR T30, LI R
BH: BRI AR A SO0 2H, ZEUHLIERY 2 e
FRLARG. NP7 TR A A — M 2 i T G ek e i i U
= ISR, HZ EANIEAE 2R 2Pk 3 2 i
A0 A [ 2 AL, T INERIEA B T R R e )
A, BRI IER S, IR A SR
PR, ERAERSEAFI R Y. Magondu 25
T RIS SR R L REFE R KR e LA S &2

KRR R, R S E A
K, A SRR KRB O BB &, (Hi
LESESES5RKENEE R, Lk
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TR SIS BEIREL | KBTI R E IR
4), XOIRE SRR AR R %, AR
PR AR DO SEIR A, FERUKRTERREL | Kk B
WRPERAR(E 4). Silva ZPHERETT IR 2 A 55
THRG R, L 3d SRR ERRAR T
35.0%, B R AL BT LLRRARSRTE K IR
RS, BRI EEIRE, TREEK
AT MR A LN GE T R i 0 A KA,
BECE R H ARSI AR B TR —,
MFEETEIRER AR, b, CN20 ZHAYH 2% K a &
BRZIET CN10 Fl CN6 ZH(E 5), AR K
CN20 A+ =5 SRR A e e A A7 25 1)
FE F2 T A 7 Herh 2 A KB, T
AE R KR TR Il R T B T 2 0 0 A1 B,
HET SN BRI R S
3.2 ¥mEE KL AT AT A K

SCERER 25 K, CN20 HAYXFIFAR | RT3
F CN6 ZHR 55 T 12.76%132.62%, CN10 2H4% CN6
AT SR ES T 5.43%F126.47% (I 1). SELRAE 30 K,
CN10 HMAIE , I, R B KR FiHRAM
FEER) B EFE T CN6 ZH(P<0.05)(F 1). 455k
g 1N R NGRS DOL a8 S =D AN ]
AR, HIERTTREA LT 4 B (DAY RE T
FFEFE AR KT, Biiskes 1 ST ERAY A fE 3
(2)HE 22 A aT LUSR e X R A I B IS 1, BRARRHER
YL A XU (3)Xu SRR sT E, A=
Wy 22 P O TR i mT 3 5 6k R B9 S 5 Fl DL A AL T E,
T TR B FAE R R TR A (R AR (4)
A A E SRR EDY, FIRE S SRS Y
M AR T RE SR, 1 HAwT LA
ol R AR A K.
33 RABLEFEIFERZIE X Z

AR E | e KR AR
P8 DAY R R S AR i R R (] 7),
— W UESE T 2o v A0 i R B IR R R T T X ER 1Y)
A WA E | fre bR | HERArE &
53R pH 2IEASE(E 7). — Rl xR A
B FEFAIAEE pH A= 7.5~8.5, T 4FETH/KIRRY pH AF
F 7 B, SRR A R,

RS 5 25 K CN20 2N B B BAE T, Xt
HRTE I RARAI, 308 B R S L AR & R T A 5%

WRAET . a0 25 O 7 W R B K SR B R
AL IS TREG S WTRE BRI H AW {2
BT RFRMERBAERKMEE, RFRMEERKAM
FFHLLBR SRR b A AL AR i B S
YR AR AN FE AU, AR
FEARBEIR 1 RIS RGN EUE M. WU IEF A=
KMTTEIARE, FIRME SRR, M
-5 SOV AT R BLAE T, R LU N B R G
AR IR, RS LB AR
KRR L —.

B AR AN R R Xk P R A A 5
GEOKPOK RN, AR LU E5IE: (DIREHAR
RS AT 2R AR BRIRER
USRI BTCRIREE, IIMTSGESRIEKET )5 miki
NBRAILREREER IR AR, fHR R BR AU A AT
bS LINSEER TN A PO L e S8 S SE =3 78l i e ap |4
AR BRIRER . BB pH.
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Effect of input C/N ratio on Litopenaeus vannamei growth and
culture water quality

WANG Sipeng', HUANG Lei', CHEN Wei’, CHEN Chen’, HUANG Xiaolin®,
CHEN Heping®, YAO Zhiyuan', ZHANG Demin""
( 1.School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2.Ningbo Haiwei Ecological Technology Co., Ltd., Ningbo 315141, China;
3.Zhejiang Mariculture Research Institute, Wenzhou 325005, China;
4.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China)

Abstract: The effects of C/N ratio on water quality and shrimp growth have been reported in the literature,
despite of the inconsistent evidence. It might be due to the insufficient number of replicates within group, which
fails to reach statistical significance. Here, eight replicates were used in the current study, in order to identify the
effect of carbon supplementation on shrimp growth and water quality. Organic carbon in the form of glucose was
added daily to provide calculated carbon to nitrogen (C/N) ratios of 10:1 (CN10) and 20:1 (CN20) respectively,
based on the carbon—nitrogen content of the feed. No glucose was added in the control group which had a C/N
ratio of 6 (CN6). The results showed that carbon supplement significantly improved shrimp growth and water
quality. Compared with the CN6 group, the weight and length special growth rate, survival rate, and yield of
individual shrimp were 18.04%, 7.45%, 13.11%, 46.73% and 73.03% higher, respectively. In contrast, the feed
conversion rate was 43.41% lower in the CN10 group than that in the CN6 group. In addition, the water quality
parameters (pH, dissolved oxygen, ammonium, nitrite, phosphate and total phosphate) concentration of the
CNI10 group was significantly lower than that of the group CN6. Water pH, ammonium, nitrite, and total
phosphate concentration were the main factors regulating the shrimp survival in group CN6 and CN10. However,
mass shrimp mortality was observed in the CN20 group at day 25. These results suggested that excessive carbon
supplement may be beneficial to shrimp growth, but result in higher mortality. Further studies are needed to
indentify the impact of C/N ratio on shrimp culture systems.
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