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W (Corbicula fluminea)” . 5L B3 V1 (Chlamys
Sarrerid)® . & H YF (Exopalaemon carinicauda)”
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1.1 SCIEEit

ARSI R FOSUA 2 S50 v <3 %3
Wit, DK AR K A m N &R, A
#4534 KF. Hfr, /KN 20, 25 130 °C,
TR KN 1.1%, 1.5% F1 1.9%., 4 B8 K 50
T BB K-, # 9 A T2 20 43 il i 44 O 20/1.1
20/1.5. 20/1.9. 25/1.1, 25/1.5. 25/1.9. 30/1.1,
30/1.5 1 30/1.9.

SCE R LRy . TR AR RTRIRR RN
AU, AT G IR R, o-YE R R R A
BEVE 3 e A R A I T KO
I A5 T8 55 85 7K, (45 45 52 56 TR Y 45
AN, AR R o-TE A R AR A
SEIG AR 5 SN SR o R WL 1. SEER SRR
MWE, wAIRERRSG. Kb, Z4H0R
BHAE R R R KRR G . B IR R
REHSG, FRMEm MG miEiTReG. &
Ja . WIN 20% ZE AT KAy, KA ROEHE A 1Y
5Y o SR FRUBAT T LA DRHE B ELAE R 1.00 mm
AR, BT B S5 DR A7 T 20 °C UKAH 12
#H .

1.2 SCIGHR KA FETR

S FHER A 24 58 H AR TE AR KM 157, Bk
e AR et . RS R S CR IR BT R 0.68 g) 1Y
iR 360 B, MEALA A O, HAl4NER, B4
HHE 10, ilFEFETENERRGE .

SEEG IR, AT 05 ELK FLH 10 AR T
J& 19 PVC 45 LIt H AR V8 AR AR 2 R e i, Fpkfit
A, KPP E A SEN 6mgL UL b, &HA
W /NT 0.02mg/L, pHIE N 7.0~7.5, b4k, i
o 23 JEK IR AR R AE 20 °C, I R T R AR
HEPRE . BRIE, AE 25 1 30 °CSZ 5 2H i 1 PR K ik
FE PN E 0 AR R TR Y KR, O AL 7R 1
WA FRAHWIE], REORAR MR 3k, 4 AAE
7:00, 12:00 A1 17:00 47, HIE), M40 5% 1H 5 X
IR R AR AR 00 B B T F R . BRI M T,
FHAC BE Ry 45.5 om [T W 7 0 AR L e 24, JF
ICRAMR BRI T . SR 8 i,
B), g JA) S 4 174 (1) 7K LA G A2 3R X K 5 11 A7
K, IR E K A b B i
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Tab.1 Formulation and proximate composition of

the experimental diets (air-dry basis)

kL diets

T H

item 11% 1.5% 1.9%
JE#l  ingredients
¥} fish meal 20.80 20.80 20.80
T soybean meal 26.03 26.03 26.03
fE4EH  peanut meal 321 321 321
Hi¥  cottonseed meal 1547 1547 1547
[E¥  wheat flour 14.11 1411 14.11
o-JER}  a-starch 13.01 1220 11.40

it Ml soybean oil : fish oil (1 1) 3.00 3.00 3.00
G4  calcium chlorde 142 073 0.00

MR %45 monocalcium phosphate (MCP) 0.40 1.90 3.43

T salt 0.40 040 0.40
SETER premix’ .00 1.00 1.00
Bi5e3  ecdysone 0.15 015 0.15
RFIEAYEZR  carboxymethyl cellulose 0.50 0.50 0.50
ZAAFEEN  ethoxyquin 0.50 0.50 0.50

EI%KTF  nutrient levels

JK%¥/%  moisture 1028 1031 927
HME A /%  crude protein 36.02 36.00 36.01
FHREWI/%  crude lipid 6.01 6.00 6.01
MK 5/%  crude ash 9.16 9.54 10.22
JSBE/(MJ/kg)  total energy 18.80 18.77 18.81
JB55/%  total calcium 1.58 1.58 1.54
JH%/%  total phosphorus 0.81 121 161

e L RET IR E TS H LR (e/k) M4k R (TUBimg/kg),
CuS0O,4-5H,0 2.0 g, FeSO,4-7H,0 25 g, ZnSO4 7H,0 22 g,
MnS0O,4-4H,0 7 g, Na,SeO; 0.04 g, KI 0.026 g, CoCy,-6H,0 0.1 g, VA
1 500 000 TU, VD 200 000 IU, VE 5 000 mg, VK3 220 mg, VB, 320 mg,
VB, 1090 mg, VB5 2 000 mg, VB¢ 500 mg, VB, 15 mg, VC 5 000 mg,
21000 mg, MR230 mg, HH60000 mg, £ FK 130 mg, NE
45000 mg, JHE2 3000 mg

Notes: 1.premix supplied the following minerals (g/kg) and vitamins (IU
or mg/kg), CuSO4-5H,0 2.0 g, FeSO,-7H,0 25 g, ZnSO, 7H,0 22 g,
MnSO,-4H,0 7 g, Na,SeO; 0.04 g, KI 0.026 g, CoCl,-6H,0 0.1 g,
vitamin A 1 500 000 IU, vitamin D 200 000 IU, vitamin E 5000 mg,
vitamin K3 220 mg, vitamin B; 320 mg, vitamin B, 1 090 mg, vitamin Bs
2 000 mg, vitamin B4 500 mg, vitamin B, 15 mg, vitamin C 5000 mg,
pantothenate 1 000 mg, folic acid 230 mg, choline 60 000 mg, biotin 130
mg, myoinositol 45 000 mg, niacin 3000 mg
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1.3 #HmREREF R

FI LA WG, DASE R AL ST IR
B, WEIFHENERARE A KR, RE,
FABEHLZEI 7 AR, F%EA 0.2 mL HTEERIAY 1 mL
TSR DN H A Y A B Sk B 0 0l 55 b BBl b 2
Mk SHrEE R AR 1 1 B9, BT 1.5
mL B0 H, #E4°C. 3500 r/min [ 5 F &
0 10 min ] £ MK o SR 5K 1ML I T —80 °C 7k
R v R o BEARNRIR B9 3 AT -20 °C 7k
FAE, HT RIS Eme, JFita ek
BRI 2. Ak, RRFEBOKET, SREE 1 0K
R DA 2 7K A e g 5 i

AR RN AR

4R (weight gain, WG, %)=100x(W~W)/ W,

¥ E A2 K R (specific growth rate, SGR, %/d)=
(InWV—InWy)/1x100%

s #% A (phosphorus intake, g)=WpxP

1A B 22 #4 (feed conversion rate, FCR)=W4/(W—
o)

{89 R (phosphorus retention efficiency, PRE,
%)=100%(W xP~WyxPy)/(W*P)

K, wy WEFPIIG IR & (g), W, WUFZ
KK (g), Py WEIIFLG I AR A0E 5 2 (%),
PR 205 S5 AT AR BE S i (%), PR R
WS & (%), Wy N (g), ¢ MHFRREL (),

1.4 $E5FRNE

AR AT AL B R AR S B T
H, 7E 105 °C By HEAR ot 2 1E S A 30 A R
KoameaE, HEATERH2AIKE
RACIE 5 KRR D5 & 5 R FH &R IG5 5 0%
FRUF R RE i BT b E MG, 7F 550 °C
55 3h b R A BE S h R IIAS LR 43 B B s R
S BE SR HH AU SN RS 7

PR 45, B A R AP A A 6N T

K 5R TR BT (GB/T 6436—2002) 1l 72 1]
R ES S, DR TR A PL IR, A5 S
FARRE T KT, HEREEEIE, M
o TR A () ) S

K FH 20 6% B i (GB/T 6437—2002) I 5&
TaRE B A iR B L R DR R
TERRYE R W LA IR AL B, A W (2% &
Y5, 7€ 400 nm 4T S#EAT A E

TRAR P B F 4 M) K B R £ 5306
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JE R (GB 11893—89) Il 5 K A4 H (1) Bl o 1
e e b, IEBER R 5 BH R S BN AE R
Az, MAPIAMmEFE B4 TS, 78 700 nm
BN el .

A SR AL FE AT 69 45 AT IR R R e
it (AKP) TP . B FNES J0 2R % ok P g g e
YT REA BRA A A SR & (5 . A059-2-2;
C006-1-15 C004-2-1) HEATI &

SR FH 43 6 6 B8 3 00 2 a4k B 6K 2 T T 0
PR, W SR B W TR 3 A R R
PRV B FIBERR , B eSS R T 5 4-E R
BrmbmkfE A, 2B B R A A AT B R AT A
Yy, AR R L1 6 TR I AT P R A

SR L2 3 000 2 o o L A, O R
Mk 2 rp e HLBE 5 SRR A AR IR, 5 &
PR R W, 7E 660 nm A AT fe KR g, i
b b AT DL e HLE Y i

A e e 7 0 S L g L e, I
BB AE BV W 5 W EE T BLAR ) #E (MTB)
gie, EREAKEY; iS5 g A
ACFR AR ETEA T HLAE, BVAT A Ikt P A S i
1.5 HES

PLK I VR R g 5 it o sg e %, H SPSS
25.0 BR A XF B R AT R 2 7 2293 1 (Two-Way
ANOVA), H Duncan [ 2 5 b3 15 43 B 41 (8] (1)
25 EME, WEMEACEBOE R P<0.05, SrHrdl
RAFEHESR IR TR . HAh, KA #EHER
R DL R R i Dy LR, R BR O R Uy ik
(SCSEVE - [ EA R

2 4

2.1 RN[E7KGEFR R R 7K S xF H A B ERE 2
e A0

K IR B R H AR Y R A AR AR B (P<
0.05). M (P<0.05), FrE K% (P<0.05),
B (P<0.05). THAELFREL (P<0.05) FIRELR B % (P<
0.05), 1H X B 5 A it TG i 3 52 W (P>0.05)(5% 2).
Horp, 30 °C Al LRI . i AR K SR
FRY B EH T 20 °C 4] (P<0.05), {H125°C 4]
6] 22 5 W 3 (P>0.05), 1 $5%£  ADRE R B0
ARk # 5 A K (P<0.05). A, 30 °C 40y
WhEAR B R 0 % T Hh 2 40 (P<0.05). 1R R K
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S B R O 3 S (P>0.05), {H i S
A bR o 1.9% BE/K VL AR AR i, 36 B
FE R B R B & KT HoAB 2 4 (P<0.05), T 1H -}
FRBCRBEE A AR S Z HH R (P<0.05),
AL, 1.9% Bk P28 R KR B ET 1.5%
WK P-4 (P<0.05), 1H5 1.1%#iK 425 A5
& (P>0.05), 34k, K AR K - 22 8] 1 38
HAEFH W35 R B B i (P<0.05). B & (P<
0.05) FIBEIREA R (P<0.05), ME(EHAMBILILT 20/1.1,
25/1.9 F130/1.9, 30/1.1 4.,

22 AREIZKEFER K FEXS B AR BEER
§5. S = A 0 ik BB AR M R ES B E M RO 22 1
7K ek 5% 3 5 ) I 6k L £ (P<0.05), T X
SUREE AR I B A KO R i R e 5 TR il
T TC WL R (P>0.05)(F 3)., HiP, 30°C
2H 19K B K i 3 T 25 °C 4 (P<0.05), 1M
520 °C 4 JC i 3% 22 5% (P>0.05)0 fARF g K Xt
I B /KOS T (35 52 R (P>0.05), {H B 35 521
HoAbAE bR, FHorP, 1.1% Bk F 4 2 iR & i B
FART HiAth 2 20 (P<0.05), fij 1.9% i 7K 26 4 1fi.
TR ELES /K SP3BT 1.1% Bk P40 (P<0.05), 15
1.5% 4 G 8. & 22 5% (P>0.05); %3 4b, 1.5% #iK
SP- 21 i bk B P Tl R O 3 T 1.1% WK
SE4H (P<0.05), 1H 5 1.9% W K SF 20 6] G i % 2%
5 (P>0.05), AN, AR FVEDEH KT Z 0] ) 58
B S R T A R Wl e R e Tl R A U
PE (P<0.05), HUEE S5 BIAE 30/1.9 F125/1.5 4.,

23 AEKERA AR KX KEBS =M

AU

N T ik — A SN TR K IR e R i K T o
H A VB SRS HE R (52, DA 3 AN 7Kl 43 i)
B o SR A i A — 41 (RP20/1.5, 25/1.1 1 30/1.13
41y, X HOKAARBE & AT 0. SRFERTE] . 4
0 B A2 AR P 34 A R M R i KR R i
(P<0.05)(I¥l 1, &4, F 4vhxfng & 15 ).
MRAFEBT 0], 7K B 5 ik Bl 2 s ] i) AR R
i THE (P<0.05). WAL BIKRAE, 20/1.5 4 /KK
WS 3 T 25/1.1 460 30/1.1 4H (P<0.05),
MG 2 A2 5 A8 83 (P>0.05), B4k, 20/1.5
2N 25/1.1 2055 8 Jl i /K R 7 it 35 I 35 b iy
T 6 Ji] (P<0.05), 5557 M2 TR E2ES (P>
0.05), 1M 30/1.1 ZH4F 8 J& (A /K Al 25 i ik W 3 v
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Tab.2 Production performance of M. nipponense fed practical diets with different total

phosphorus contents at different water temperature

5iH AR R/g i‘;?i%ﬁ/% %ii&%/(%/d) HWERg BREAREmg AR R B PR B 2/%
items final weight specific growth feed phosphorus  feed conver phosphorus
weight gain rate intake intake sionrate _retention efficiency
HAHOKE/BEKTF) groups (water temperature/phosphorus contents)
20/1.1 1.48+0.04™  117.45£5.15% 1.28+0.05° 1.19+0.04"  9.60+0.31°  1.79+0.13 25.28+1.11"
20/1.5 1.55+0.06"™ 127.86+8.54™ 1.43+0.06" 1.12£0.01° 13.55+0.17°  1.83+0.15 39.94+2.13%
20/1.9 1.4240.19°  108.51+27.54° 1.29+0.23° 1.08+£0.06" 17.35£0.92°  2.12+0.14 33.02+7.50*
25/1.1 1.61£0.08" 137.19+11.24™ 1.46+0.09* 1.10£0.04™  8.93£0.29°  1.59+0.11 43.85+1.70™
25/1.5 1.60£0.07*  135.65+10.48"™ 1.51£0.08" 1.15£0.06" 13.92+0.72°  1.72+0.06 37.20+2.89°
25/1.9 1.52+0.14"  123.05+20.01* 1.39+0.13* 1.12£0.05® 18.03+£0.73"  2.05+0.12 28.33+2.74
30/1.1 1.79+0.05°  163.06+7.78° 1.68+0.09* 1.07£0.07°  8.69+0.58°  1.63+0.10 62.47+3.04°
30/1.5 1.71£0.21%°  151.34+31.52" 1.62+0.20° 1.04£0.06"  12.52+0.69°  1.66+0.09 51.54+5.94°
30/1.9 1.54+0.06™ 127.05+8.83" 1.40£0.10% 1.12+£0.05" 18.03+£0.87°  1.93+0.29 34.28+1.99%
7K#/°C  water temperature
20 1.48+0.12°  117.94+17.39° 1.34+0.15° 1.13+0.06"  13.50+3.34 1.9140.04° 32.75+7.49°
25 1.58+0.10° 131.97+14.74® 1.45+0.11° 1.12+0.05" 13.63+3.93 1.79£0.04°  36.46+7.01°
30 1.68+0.16"  147.15+23.54° 1.57+0.18" 1.08+0.07°  13.08+4.06  1.74+0.04° 49.43+12.66"
KBS E/% total phosphorus content
1.1 1.63+0.14"  139.24+20.95° 1.48+0.19% 1.12+0.07 9.07£0.55°  1.67+0.14° 43.87+15.98"
1.5 1.62+0.14"  138.28+20.61° 1.52+0.14" 1.10£0.07 13.33+0.81°  1.73+0.12° 42.90+7.44°
1.9 1.50£0.14°  119.54421.17° 1.36£0.16° 1.11+0.05  17.80+0.84"  2.03+0.20° 31.88+5.06"
MEESHT Two-Way ANOVA
7K water temperature 0.001 0.001 0.001 0.033 0.112 0.000 0.000
J57#%  total phosphorus content 0.014 0.013 0.018 0.655 0.000 0.020 0.000
ZH.  interaction 0.508 0.517 0.234 0.012 0.028 0.823 0.000

e FBVEAR R bR & A R B AT 2 1) 22 57 2.3 (P<0.05), TR

Notes: values in the same column with different superscripts are significantly difference (P<0.05), the same below

T 7 J (P<0.05).
3 e

3.1 ANEIZKIRF AR KT B A BENE =
(XA

WFoE R, AR R R R K ™ 3l B A K AR
R RN — BUE LU, R R S
P, 7K Bl G Al A A 2 T R Y T s
SR, T A N B SR W A AN A
RAMEADUAE R, ROFRERY], REREE

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Wi H A TR R A ORI B R | B RO A A K
R, H B R T B2 TR, JRTE 30 °C ik
PR, RN R B AR R S A R, T
b, FAS TR BE 0 B DR B AR A 5 Kl B TE AT G .
FEHIEA K A E T e 5 B0 H AR R SRR
AR I 05 e e Wl i 5 200 I ) 4 sl e AR
P T 1 0 o AR e e D 9 A IR e L% o i
0 5 5SS el A< SR, BRAR AT . ATP
FIAZ R 55 0 53 1) 08 A ARG 5, 3 T 2 i T L
PRAEY S SR, H AR T R R B A R
{UPINEATE R AL R ) TR S Al OE TS TERN
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Tab.3 Tissue calcium and phosphorus content and the activity of hemolymph alkaline phosphatase of M. nipponense fed

practical diets with different total phosphorus contents at different water temperatures

A OKIR/BEK )
groups (water temperature/
phosphorus contents)

whole-body

phosphorus contents

hemolymph

phosphorus levels

SUFRE S B/ (mg/g) MR B KF/(mmol/L)  ILibk L5 7K F/(mmol/L) I bk =B o B g% #4£/(U/100 mL)

20/1.1 0.27+0.05° 2.28+0.04
20/1.5 0.45+0.04™ 2.58+0.12
20/1.9 0.52+0.03° 2.26+0.22
25/1.1 0.34+0.03" 2.34+0.04
25/1.5 0.42+0.07* 2.36+0.12
25/1.9 0.44+0.02" 2.24+0.14
30/1.1 0.39+0.02" 2.42+0.22
30/1.5 0.47+0.01" 2.46+0.20
30/1.9 0.50+0.09° 2.58+0.14
7Ki/°C  water temperature
20 0.41=0.11 2.36+0.20
25 0.40£0.06 2.32+0.10°
30 0.45+0.07 2.48+0.18"
BEBEEE/% total phosphorus contents
1.1 0.33+0.06" 2.3440.12
1.5 0.4440.05° 2.46+0.16
1.9 0.49+0.06° 2.36+0.22
MERMT Two-Way ANOVA
JKifft  water temperature 0.089 0.032
JAB%  total phosphorus content 0.000 0.125
ZZH  interaction 0.113 0.046

hemolymph hemolymph
calcium levels AKRP activities
3.00£0.26 106.74+4.68°
2.96+0.42 84.30+3.98"
2.42+0.54 116.62+8.48"
2.90+0.42 83.80+2.07°
2.92+0.26 169.86+16.26"
2.18+0.76 91.34£5.30°
2.86+0.44 103.3£12.58"
2.66+0.40 109.98+17.35°
2.76£0.10 101.76+8.98"
2.80+0.48 102.565.16
2.68+0.60 115.00+12.84
2.76+0.34 105.02+7.08
2.92+0.36 97.94+5.10°
2.86+0.36™ 121.38+13.02°
2.46+0.56" 103.24+5.13"
0.772 0.306
0.031 0.024
0.382 0.000

KA i/ (mg/L)
phosphorus content in water

MR 27 2 5 W
Two-Way ANOVA
JA% weeks: P=0.000
H5]  groups: P=0.000
1.0 | A%x4n
weeksxgroups: P=0.000

1.5 ¢

0.5 -@- 20/1.5
—A— 30/1.1
- 25/1.1
0 " "
o 1 2 3 4 5 6 7 8
J %
weeks

— 2, AIRESREH TRHE M . SR AE A R
PEOT IR AR 0 AN [ B S 2 DN RN, BE A K

7T

H A V8 8 19 3% S BA BRI, ]

(T S T BB B T B R T
P b, K TR T R R L%t

H AT 8 A9 B ki i

Wi, Pt S ECLEE

A, MRS Z , MR —
W, R RE I E A 2 Eid 2
P22 XK Bl 08 HE T A R MR e B A

FERW, BEE R K1 T

H 7 V8 HF Y

1 REZGRFRRI#K 3 B AR R E
KIER S SRR
Fig. 1 Phosphorus contents in the water cultured
M. nipponense fed practical diets with different total

phosphorus contents at different water temperature
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Tab. 4 Difference analysis of the phosphorus contents in the water cultured M. nipponense fed practical diets with

different total phosphorus contents at different water temperature

215 JEA%L weeks
groups 0 1 2 3 4 5 6 7 8

25/1.1 Bf Bf Be Bd Bed Bbc Bb Ba Ba
30/1.1 Bi Bh Bg Bf Be Bd Bc Bb Ba
20/1.5 Ag Af Ae Ad Ac Ac Ab Aab Aa

NG FREROR A — 2RI AR RIS 18] 2522 8045 22 5:(P<0.05), K5 FBER R R — i ) S0 R 20 30 2 10145 22 53:(P<0.05)
Notes: different lower-case letters indicate significant differences (P<0.05) at different time points within each treatment, whereas different capital letters
indicate significant differences (P<0.05) at the same time point among different treatments
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DIARE H AR AR AR, 1T e B 0 2
AR AR A 4

BeAh, AR, HARBIFEE R, o
T 2 R O BE 2R t 25 32 7K I RV iRDRL B 7K OF 8]
ZHAERBIRW . 7KK 20 °C B, 1.9% @K
- 2H R R A T4 UK IR 30 °C I, XA
BEE R FENEKR RS T,
R A e K WS NN N R/ QR 18- )
HiEE. 54, MAKEHR 20 °CHF, BEE R
KT, SRR . 1R LR R
B2 AT JE AR R T2 KR 25 F
30 °C B, H 5l KO 2 A OC . X R,
FEARIR A E T, 3 B3 in et l 2 4t ] DU
IR AR, IR AR X K A il (0 HE i . SR
1M, T KR X H 5 30 4 B A3 1Y 52 T 1 AS
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3.2 A EIKIE FE R A K 3 B A B AR A
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JE R K S B B A, DT S5 SR A L S 4 AR
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Effects of different water temperature and dietary phosphorus levels on
the production performance, tissue and water phosphorus content of
Macrobrachium nipponense

SUN Miao, HE Chaofan, ZHANG Ling, JIANG Guangzhen, LIU Wenbin, LI Xiangfei "
(College of Animal Science and Technology, Nanjing Agriculture University, Nanjing 210095, China)

Abstract: Water temperature and dietary phosphorus levels are crucial for the growth of crustaceans. However, the
interactions between both factors are still poorly understood in crustacean culture, which brings difficulties in
advancing the feed utilization. This experiment was conducted to explore the effects of different temperature and
dietary phosphorus levels on the production performance, tissue and water phosphorus content of M. nipponense.
Using a 3x3 factorial design, nine groups (respectively named 20/1.1, 20/1.5, 20/1.9, 25/1.1, 25/1.5, 25/1.9, 30/1.1,
30/1.5, 30/1.9) were formed, including three water temperature (20, 25 and 30 °C) and three dietary phosphorus
levels (1.1%, 1.5% and 1.9%). Each diet was tested by 4 replicates. Prawns were reared in the indoor circulation
systems for 8 weeks. The results showed that, in terms of water temperature, the final body weight (FBW), spe-
cific growth rate (SGR) and weight gain rate (WGR) of the 30 °C group were all significantly higher than those of
the 20 °C, but showed no statistical difference with those of the 25 °C. However, the opposite was true for feed
intake and feed conversion rate (FCR). In addition, the phosphorus retention efficiency (PRE) and hemolymph
phosphorus levels of the 30 °C group were both significantly higher than those of the other two groups, meanwhile
the hemolymph phosphorus level of this group was significantly higher than that of the 25 °C group, but showed
no significant difference with the 20 °C group. In terms of dietary phosphorus levels, the FBW, WGR, PRE and
hemolymph calcium level of the 1.9% phosphorus level group were all significantly lower than those of the other
groups, while phosphorus intake and FCR showed the opposite trend. The SGR of the 1.9%phosphorus level group
was significantly lower than that of the 1.5% group, but showed no statistical difference with that of the 1.1%
group. Besides, the whole-body phosphorus contents of the 1.1% group was significantly lower than that of the
other groups, and the hemolymph calcium content of this group was significantly higher than that of the 1.9%
group, but there was no significant difference with the 1.5% group. Serum alkaline phosphatase (AKP) activities of
the 1.5% group was significantly higher than that of the 1.1% group, but showed no statistical difference with
those of the1.9% group. Furthermore, feed intake, phosphorus intake, PRE, hemolymph phosphorus level and AKP
activities were all significantly affected by the interaction between water temperature and dietary phosphorus level
with the maximized values observed in the 20/1.1, 25/1.9 and 30/1.9, 30/1.1, 30/1.9, 25/1.5 group, respectively.
Additionally, water phosphorus levels increased significantly with increasing sampling time, while the water phos-
phorus level of the 20/1.5 group was significantly higher than those of the 25/1.1 and 30/1.1 groups. Overall, M.
nipponense in the 30/1.1 group obtained the best growth performance and feed efficiency coupled with low phos-
phorus emission.

Key words: Macrobrachium nipponense; water temperature; phosphorus content; production performance; phos-
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