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Effects of different brands of feeds on growth of
black tiger shrimp ( Penaeus monodon) and water quality

ZHANG Jiarun"?, JIANG Shigui', LIN Heizhao', HUANG Zhong',
NIU Jin', HUANG Jianhua', WANG Yun'
(1. Key Lab. of Fishery Ecology and Environment, Guangdong Province; South China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. College of Fisheries and Life,
Shanghai Ocean University, Shanghai 201306, China)

To investigate the effects of different brands of commercial diets (D1, D2, D3, D4, D5 and D6) on the growth perform-

ance of black tiger shrimp ( Penaeus monodon) and water quality, we fed the shrimps [ average initial wet weight (2.82 £0.02) g]

with 6 diets for 60 d. The results show that the weight gain and special growth rate of shrimps fed with D1, D5 and D6 are significant-

ly higher than those with D2 and D4 (P <0.05), and the feed conversion ratios of shrimps fed with D5 and D6 are significantly lower

than those with D2 and D4 (P <0.05). The apparent protein digestibility of shrimps fed with D4 and DS is much higher than those
with D1 ~D3 (P<0.05). At 20" day, the chemical oxygen demand (COD) with D1 treatment is the lowest and significantly lower
than that with D5 and D6 (P <0.05). At 40" day, the COD with D5 and D6 treatments are significantly lower than that with D1 ~ D4
treatments (P <0.05). The NH, -N with D2 treatment is the lowest and significantly lower than that with D4 ~ D6 treatments (P <
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0.05) , and the total nitrogen (TN) and total phosphorus ( TP) are the lowest with D4 and D6 treatments. At 60" day, the NH, -N
with D1 treatment is the lowest and significantly lower than that with the other treatments except D2 treatment (P <0.05), and the TN
with D5 and D6 treatments are significantly lower than that with D1 ~ D4 treatments (P <0.05) , but the TP with D2 treatment is the
lowest and significantly lower than that with D1 and D4 treatments (P <0.05). The excretion rates of nitrogen with D1 and D6 treat-
ments are the lowest and significantly lower than that with the other diet treatments (P <0.05). The minimum excretion rate of phos-

phorus is with D1 treatment. In conclusion, the shrimps fed with D1, D5 and D6 perform better in growth, and D1, D5 and D6 di-

ets have minimal pollution to the water.
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Tab.1 Nutritional components of experimental diets %
(=£i35% ARlgRS  feed No.
nutritional component D1 D2 D3 D4 D5 D6
7K 43 moisture 9.56 9.43 8.77 8.90 8.43 9.10
K4y ash 12.55 11.43 10. 69 11.74 12.25 10. 49
M H crude protein 40.29 43.56 44.93 42.07 43. 47 41.74
HIBHY crude fat 8.18 8.08 8. 64 8.41 8.39 8.73
JE\H total phosphorus 1.00 1.31 1.36 1.25 1.23 1.26
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R B P HEAT R (8: 00, 17:00 F122:00),
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e, 1.5 h IR Tl AR X 55 21 ) o 2>
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Y0, TR 8L, CAMBHERE. BB
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1.7 HiELE

¥ Excel 2007 F11 SPSS 17. 0 B4 #4745+ 4>
BT, SeXTEE AT B R R O 22 5308 (ANOVA) , &b
AR RERSR, HHT Duncan's ZEIIE, P<
0.05 FnERFRBE, IABIEMTFHE + irE2
(X +SD) Fi

2 BEREH

2.1 [l mRAEE RN & K M RE B R

FrFE 60 d HBETTXTIF A R REAF R 22 57 (R
2) o ANIR] AR T AR X R RS R B,
HRT 92% (P >0.05) 5 fak R EAESMR D5 F1 D6
WA, HBZERT D2 F1D4(P <0.05); XFUFHy
FREAE R RS E RN ST DI, D5 71 D6 ik}
2R T D2 il DA(P <0.05) o LR R iR K&K
k%A, #&W D1, D5l D6 REMAR1GEL ML A
At
2.2 [ aRAERE RN £ MR B S B R

PR (] i R Rk Ao 2 MR A B 23 PR 7K 43 FAR
SRR RE 0 (P >0.05) , % 4 4R K
HE . HLAE BT R B B3 (P <0.05) (%
3). MAHE A ERIR D3 BE R TR D5 Al D6
(P<0.05), M5HMAHTLREW.EZR (P>
0.05) . HFfA fig 7 Bt & 7 $C7E % W& DS B &
(5.52% ), BZE®T D1, D2 M1 D3(P<0.05),
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F2 FESMARIBESIIFEKRTHZM (X +SD)
Tab. 2 Effect of different brands of feeds on growth performance of P. monodon

FEgES  FIEE/e R¥WBE/e BUER/ % FEEKF/ % /d HWER/ % TRt R 3

feed No. initial weight final weight survival special growth rate weight gain feed conversion ratio
D1 2.84£0.03 10.05+0.88" 92.00+£7.75 2.29 +0.17¢ 254.19 +34.20" 1.46 +0. 16*
D2 2.80+0.02  9.00+0.35* 95.60£2.61 2.12 +0.06® 221.85 +10.97* 1.59 +0. 05"
D3 2.82+0.04  9.45+0.45" 96.40x2.19 2.20 +0. 07" 235.34+13.38"  1.48 +0.11*
D4 2.81+£0.04  8.75+0.74* 95.20+3.63 2.06 0. 13" 210. 60 +22. 60* 1.70 +0.20°
D5 2.85+0.04 10.00+0.35" 96.00+3.16 2.28 +0. 06° 250. 82 +11. 16" 1.39 +0. 06"
D6 2.85+0.05 10.06+0.27" 96.80 =1.10 2.30 +0. 06° 253.57 +11. 19" 1.34 +0. 06"

HE: FFEEE AR FRARE Z RRFEREER(P<0.05), FRFL
Note: Values in the same column with different superscripts are significantly different from one other (P <0.05). The same case in the following ta-

bles.

#3  TERMEERRIBES SIS IRE 50 S BB M (X £ SD)

Tab.3 Effect of different brands of feeds on whole body composition of P. monodon %

TR Kar Fix HEH KRR
feed No. moisture ash crude protein crude fat

D1 74.93 +0. 82 15.63 +0. 82 74.11 1. 02" 4.22 £0.22°

D2 75.32+£0.73 15.39 +0. 56 74.15 +0. 83" 3.98 +0. 54*

D3 75.30 1. 17 14.91 £1.02 74.27 £0.40° 4.59 +0.72%

D4 75.67 £0.35 15.23 +0.68 73.75 £0.51™ 5.09 0. 48"

D5 75.89 +1.20 15.11 £0.90 72.74 +0.57* 5.52 +0.67°

D6 75.19 0. 60 14.76 +1.02 73.26 £0. 69* 4.99 £0.41"™

2.3 AEmEAREER. BEUHEZREZIE

AT i R PR R BETT X AR B B B R

=t BRI (P <0.05) (£ 4) ., BHEFM
1L (78.88% ~84.30% ) ZE4% M D4 1 DS B 5
B, BERT DI ~D3 £41(P<0.05), #ME DI
(88.219% ) il D2(88. 57% ) iy #F A 731 1.5 3. 3%

f&F D3 ~D6 &4 (P <0.05),

2.4 A GRAEFERI A E B R K RS AR 8 R0
FRFEK BRI 7K IR B R R BN A KR
FIBGIE FRAF o AN TR] A BT XoF B R A ARDRE X SR BB K
PREKBA RN RE N (R S) o BEH I7 58 N ] B %E
K, KEFE TN, TP KF2 EFHEH. % 1K
(56 20 K) RAESIHTEE SRR, BRI TR & 7

XKk NH -N| TN #1 TP %4 B & M m

4 FRSMEANHEBIEEER. BHHLEQHN (X £SD)

Tab.4 Effect of different brands of feeds on protein and fat digestibility of P. monodon %

TR EEFHAR PEEIHLHR
feed No. apparent crude protein digestibility apparent crude lipid digestibility

D1 78.88 +1.42° 88.21 +1. 56"

D2 81.28 +0.87" 88.57 +0. 50"

D3 80.89 = 1. 83* 94.59 +2.10"

D4 84.30 0. 54° 93.47 £2.25"

D5 84.21 +0. 44° 94,91 +1.29"

D6 82.29 +1.13" 95.00 +0. 76"
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(P>0.05), {B%} COD KR (P <0.05), #
W D6 iy COD 5, BE® T DI ~D4 K4 (P <
0.05) . 552 W (5 40 R) RS H A [ &
TRPRERS AU H B 25 AN TR AR R 7= A T I 3 R R
COD 7E4% M D5 # ik, &R T BR D6 Ay Abss 41
(P<0.05); NH;-N 7E£0 D2 &K, B&EM/T
D4 ~D6 440 (P <0.05); # M D4 K4 TN &
%, BFEMMTER DS WHAS4 (P <0.05); TP 7
BOR D6 AR, BFMTHMALH (P <0.05),
53 (5 60 X) AKFEM TR, 42 D4 ¥y COD
BEMTER D3 Sha AL (P <0.05); NH/-N
FERLIER D1 AN D2 B 5 28K T H A A 41 (P <0.05)
#8 D5 1 D6 i TN KT DI ~ D4 K4 (P <

0.05); i TP ZEH¢ M D2 B A, B E{KTF D1 Al
D4(P <0.05),
2.5 AERMEERIITEE N, P HEBERZN
AN REARDRE X X R N, P HE R R B
2 N HEiZ N 66.48%93.79% , DI1(66.64% )
D6(66.48% ) BELFHA 4 4H(P <0.05); P HE
N D1 A% (78.55% ), BERFHAAH(P
<0.05)(%6),

3 it

TR S [7) ol R R R o R o B BTG R
TREWER, BEET 92%, BWRIRK&F
REASW AT UFIE R AR I o XPIFRE AR AR I E R

£5 TEKMAR SRR FB B RIS (X £SD)

Tab.5 Effect of different brand feeds on water quality index during different breeding periods of P. monodon mg-L™'
] WH Wk9RS  feed No.
time item D1 D2 D3 D4 D5 D6
%20 K {2 R COD 26.08 +1.27° 27.64 +2.14® 27.56 +1.33® 28.22 £2.20** 28.56 +1.00>  30.50 +0.71°
the 20* day %% NH, -N 0.03+0.03  0.02+0.03  0.020.01 0.03£0.02  0.04+0.03 0.03 0. 03
ME TN 1.78 £0.33  2.16+0.48  2.520.82  2.38+0.61 2.68 +0.93 1.96 0. 85
S TP 1.05£0.20 0.75+0.14  0.70+0.10  0.79+0.03  0.77 0. 13 0.64 0. 06
%40 K {2 R COD 29.68 +0.29" 28.53 £0.71% 29.15+0.30® 28.62 £0.59® 26.54 +1.27* 26.80 +2.74*
the 40" day %A NH, -N 0.04 £0.01® 0.03 £0.01*  0.04 £0.02% 0.07 £0.03)  0.07 £0.04>¢  0.08 0. 02¢
HMA TN 4.16£0.96¢  3.50 +0.62°¢  3.82+0.55% 2.24+0.52*  2.50 +0.40% 3.06 +0. 29"
KB TP 1.59 £0.12°  1.37£0.12>  1.38+0.03> 1.66+0.14°  1.48 0. 17" 1.07 £0. 15*
%60 X fb2E T E & COD 29.88 £0.30> 30.00 +0. 12> 29.38 +0.78* 28.86 +0.76* 30.18 +1. 10" 29.80 £0. 47"
the 60" day %% NH, -N 0.01£0.01* 0.02+0.01* 0.10+0.01>  0.110.01>  0.10 0. 00" 0.10 +0. 02°
ME TN 9.78 £0.96° 10.06 £0.25¢ 11.18 £1.15° 6.52+1.78"  4.50 +0.81* 5.12 £0.72*
Mg TP 2.89£0.32° 1.92+0.24*  2.36+0.19% 2.60 0. 14> 2.10 +0.74* 2.16 £0.25%
#6 FEBMERIIFG ., BiHERERRM (X = SD)
Tab. 6 Effect of different brands of feeds on excretion rate of nitrogen and phosphorus of P. monodon %
Tk S RARHR BEHER
feed No. excretion rate of nitrogen excretion rate of phosphorus
D1 66. 64 +3. 58" 78.55 £3.71°
D2 72.44 £1.21° 87.89 +1.37°
D3 71. 14 +3. 84" 87.05 +3.57°¢
D4 73.79 +2. 68" 87.69 +1.79°
D5 70.25 = 1. 64" 83.86 +0.61"
D6 66.48 +1.23* 87.43 +0.73¢
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FRA(NO,-N) FHAWIE I, FHOKFOEA, M
TRERMA K, BESRLR RS RIET
COD #ify, RaKPEREEERMME, K5
2. XK, BEE IR EER, COD EAR
BTt R E, Ul A1 37 5 A 0 H B T ROK A
2, BT ELR BT IRET . IR D1 A
D2 iy COD FRAGEMR(E, W D5 1 D6 1K,
JE R D3 F1 D4 Befik o AN R fi B AR KL A3 S 7 SR A
FIARTF BB COD H BUB/ME, X HBF 5K H )

EHAMAEYE X, ERRETE 55T, B
Fitg i, COD 5EFRARBELER, ik
5 COD fRE iR RHE , A vl e Bk iR e 2=
Fri& . NH, -N J2& 8F 88 258 52 58 b b B DL i 75 4
Y, Hokb S a5KKM pH, BREMBERX,
HIEBFES Tk NiFA= LB EERY . B
SYHRIE FLY TR YT 4 NH, -N %2 Bk E R
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EERA BAFH R, SFEIME N HEit
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IR A
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P fEK & 8D HARG WU, Ik F=iae i —i
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TR AR, N, PR s K aBR
H&R, EFREESHEP RIS EE R
HWAA, NHWERETEENESRGREHEME
AP B ACE R AKR)E, BE#E WE
K, KiEFH TN, TP SEEHE LA, d&
B N, P HE S KREREREE, b TEER
LR ZS, BIRRARE . KEMEAED, FRUEA
F= R IR AE B AR YR X W ) LA 0 S e R 4
B, e 2 FEE Bk F TN, TP & &3
e FRBHRES K AL A B o] LSRR R N R
B, AR 7K OF LA K B AR 3 Hh & NH,-N
1 NO,-N SRR, ik N F P i HE &
FEZEYME BYPFEARLP EREHE
Mo MAAERLEE 3R R A D GE 45 A Y, D1 A D6
kLN BT R BOEXT AR, DI RRE P & 5 Eos
Ko X5 N HECRAE D1 1 D6 o KT HAh A4
P HEi 7 D1 B AW G, ViR T/REHH A N, P
B80S N P HESCR IEM R R R, H N,
P HE AR D1 F1 D6 X %of MR 4F K RE A1,
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