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WE: ARXRTZRES ZANE #REFRRBRAAANREFTE AR H BKE LA
(TN)/ R (TP A E G S XEBR, UHRGEEEAAER., AL THEERWILEK
LRk, RONERA, AN T RENER(G), FRANE Z AN H - TRK(GH2) . ¥
KBIT A sk = TR~ (GSB), Z RBIT & @i = AWML B LR T E RSN ETEFR
(GSBH1 .GSBH2 #1 GSBH3) , & L H X B4 NEH, £ R KU .GSBH2 4 % K BT~ & &
H[(14.71£0.33)kg/32 m* ], 2 # & F G 41[ (12.44 £0.60)kg/32 m’,P <0.01];GSBHI
YA R A BRI (1.43£0.04) ;GSBHI 41 4 & % 5 5 (4.66% +0.12% ) ,G 4 &% X (3.80%
+0.23% ) ; TN T340 5t Fl £ 7 (0.92 £0.09) ~ (1.60 £0.23) = |5 ,GSB 41 # & ,G 4 &%
;TP 348 %t Al % %4 (0.23 £0.03) ~(1.46 +0.32) ,GSBH3 41 5% ,G A &%, % & %
FE % R A5 % £ (0.91 £0.02) ~(1.25+0.05) = 5] ,GSB 4% & ,GSBH1 4%k =z ,G 4 & K, A
SL HTRFAREAT G AR GH2 (P <0.05), AR LW, BAAGELERE F KA

SR TE N A R A A A AR

XEWH: PREI; M0 ; 29 %HE; £A5%m; BF

HESES: S 965

TR ™ IR FE IC H IR IR OK IR © 2 WA T 2%
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WA T E TR . T IR S K
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Y IR A B, A, D AR A5 A 4 fs KA, Tl 5R 5H
L5400 T b R AR Y
BT BE , B K B A ™ B, ANH g T
M IE IR A A e A R R TR B KU, 5 2R
MW IEFREHE ™ dh b 5T 22 , 2804 R AR TR) IE 200 177l
{9 n] #5 g2 & R . B IR R BF ( Macrobrachium
rosenbergii) J& T SR 1) D5 R IR K SR A, RS 44
RGERBR BT, 5 /50, i H D, AA w4
Veaas BRI M FE IR o A AR L
R Je A1 I R AR R BT 45 R TR R IR 57
T fif DR B — % B i Fof il A 800 3 B B 35 [ e A i

%5 B #5:2014-03-21 &8 B 85 :2014-05-26

XHEiFRERD A

FATT A ARG O TR A B AR T, AR ik
44 %) Bt ( Ctenopharyngodon idella ) | #if
( Hypophthalmichthys molitrix ) . #8 fa ( Cyprinus
carpio) Fll JLYNE X HR ( Litopenaeus vannamei) /- [F]
BRI MBI A A oA S b 5 b A IR IR 4 BE
ERR IR RGN T RRAR R R R e e
(928 3 55 2 A5 % 3% Wang 48 3 o [ B X 05
( Fenneropenaeus chinensis ) fl J& % % 4f fa
( Oreochromis niloticus) 3358 22 55 1A W1 5% 4% R [6) k¢
W] IR IR JE X B AR 0 IR B RG89
1 #£(96.67% ) WHRIALK (10.40 cm) 5 {47 &
(585.5 kg/ha) 45 i ; Tian 25" A Xt v [ 6HAF L &5
& 21 B 4E 1 ( Oreochromis mossabicus x O.
niloticus ) F %45 W% ( Sinonovacula constricta) 3% 58 %
GEHEA TR TS RT3 Y (TR R % R T A AR R
G2 5 AR R B A VE 228 R A W) 57 56

BHBE 2 i PEAT I (R BHIE L T (201203083 ) 5 b 1 o A MR AR 55 F 6 b IR 9 DR 27 7K 577 3l 0 38t £ 7 b b o0 % T (ZF1206)
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AR KA e B A2 257 1 P 55 5 T 1 MR FH 3
77 A MR O, WS T8 E ",
{H2H &% [RTH IR SR A AH GBI 58 5 /0, 0 5
BT [a) i) 5% FH 3 Lb 5 fi 85 (Aristichthys nobilis)
5 =MW (Hyriopsis cumingii) 3 &£ 1 Az P %
FRIEBOR 00 o A SR PG 5 LR 5 =X, o &
IR TR AR B 5 N = A WL LE A AR 57 07 2L AN ()
RIFH AT, P IR AR Ay 7™ 5 006 2 K
R EPEHR A CEA (TN FLE B (TP) FI I, I
MG TS AR AR RS AN SR & FE FEALES T TN A [R]
FRFH B HEAT PR, DA ATE S Al R U8/ % 2B 25 PR 45
SEMA B AT B T ARAT B | SE LR A R
LU AR AR A

LMk

1.1 SEI##

SEHGAE b I AR X8 MR BELL K IR A
Lol A EFL AT , o AL 0. 4 hm [ 2% 3th 3% Dy
JA S35 DX S8 5 24 S BT B K LA FELRR (8 m x
4mx1.8m),FRMMEFEHAKEHT.0~1.1 m,
TEMIE RN L4 — B3 kW I R,
fdt I PVC 84l B 7 39 0 ], Ay DRk 43 A 2
EIE i H AR 40 mm 50 mm A1 63 mm 3 Ff R A% 41
J A FEL R C AT — S E 00T 1 A LB v e R
B 20 ~ 30 em 5 EEAL B R — A4S H AR 80 em

) 4 K AL 3 4R SO 3 SE SR T R BRI T
A, = AR WLEE R T LA e SRS T L
TR
1.2 gt

Sy 2013 4E 6 H 21 H JFI4 E 2013 4E 10
J 8 HEH, uf Ky 108 d, L8 ki 6 >S5
W, P IR R (G 4) , P RIS =
fWLIE — TR 9% (GH2 41) , % [C 7B UF | 6 Fi fij =
JCIRFE (GSB 41) , % [KIH UF (B G F1 = 1 WL
ECAS ] %% B2 i 5% 1) YOG TR 5% (GSBHI .GSBH2 I
GSBH3 41) , LKAk i 4 MHE ., LR,
i et 22 YRR A AT e B R VR A AR B, K
AR R S A 5 Sk O, P R AR B Ry 2598 A/
m” i SR 317, BT A Rt AT
P R B A K s, L B SF- Y 5R
15.44 g/m’ i F- 3 SR N 5.99 g/m’; =
LEE AL 8 000 H ik 4 200 HR /N EEAR — 3
HICw A, it A 20 cm x 20 cm x 10 cm % 58
o, R IR EE 15 U, NGB R 5 AR AT A
S5 43 A A T B e T A R T R A R R
JEK AR 20 ~ 30 em 4b, = ff WA IO RN
70.22 g, it 37 5 43 500 W A 2 E LB 4. 69 ~/m”
(H1) , o BE B 9. 38 A~/m* (H2) , 7 % JiE [
14.06 ~/m*(H3) (F£ 1),

F1 BEXBRAFREMERERFBER

Tab.1 Stocking information and aquaculture species in different experimental treatments
LA L AL
F M. rosenbergii H. molitrix A. nobilis H. cumingii
EEH R
reatments $it/ bt/ skt Wit/ Hht/ Tl Bt/ i/
: 2 2 2 2 2
area (ind/m?) (g/m?) )22 (g/m?) )22 (g/m?) H (g/m?)
number biomass number biomass number biomass number biomass
G 32 25.97 £0.02 81.15£0.07 — — — — — —

GSB 32 25.97 £0.01 81.16 £0.04 14 15.65 £0.45 6 5.98 £0.60 — —
GSBHI1 32 25.98 £0.03 81.19 £0.08 14 15.33 £0.80 6 6.24 £0.44 150 335.46 £2.84"
GSBH2 32 25.98 £0.03 81.20 +0.10 14 15.26 +£0.41 6 5.87 £0.56 300 665.40 +5.53°
GSBH3 32 25.98 £0.02 81.20 £0.05 14 15.52 £0.69 6 5.86 £0.37 450 957.81 +40.08°

GH2 32 25.99 £0.00 81.23 £0.00 — — — — 300 656.61 £22.16"

& — 51 B 1A

A7 PR A A [ B B R R M L 2 ] 22 57 35 (P <0.05) 5 T [A]

Notes: Data in the same column or the row with different superscripts are significantly different( P <0.05) ;the same as below

% EC R R 57 5E 0 0 % LR EE Y 3% IR AR

S Y B R AR M BRI R AR 8100 ~

o CoF M G b A LA R 2 =) O 8 A R AR
H 2 A B 1 OO 22 4 i 0 b 1R O 0

9:00,17:00 ~ 18 :00 , £ MR f] e ¢ If 43 R Y 7 4K
KA 05 15 2P 5 2L S Uk AR, 15 R &
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MR AR S BRI IR X R B . 1Y
SN T I B ] S &K 20:00 ~ R H 7:00 K&
13:00 ~ 1500, 52 56 ] &) AR 4 K U1 00 1 24 94
R WA HLIT SC I [) o 5% 58 9 I) T K A A2 4, oK
WYEFFE1.0~1.1 m,
1.3 WERSWHIE

TEJL R A5 WO 5 BEHLARRE , DU %E 2% 77 5
RIEAA Y bR (BT MK R o R
DR RIS B A W 5 L A6 60 C LR At T 2 4E
L ARE B IR DU 5 IR A AR W) 2 E 4R
TN TP & &, A AR TP & & 76 b 22l
RS HTIt rb 58 B, SR T VL RS 5 45 88 1 R
6 3% AL (ICP 6300, 3£ [ Thermofisher / &) 4
FEYHEATIE " o A RE R TN W RE A b i I
RN LTI 2% 58 L, K vario MAX CNS JE R
I3 B A (8 Elementer 24w 42 ) #4700 %€ .

FEHE 1] 45 B8 15 ~ 20 d % 35 4 6] B /K 1k
TR S a3 a M E, T € I [R] 2 9:00 ~
11:00, {17 A AL (4EFE YSI SS0A) il % ¥ 45
M2 % a W E R = @k Tz """,
1.4 HEAES S

15 Bl % %k (feed conversion rate ,FCR,% ) =
BUEHEER R/ (W = W,) x 100,

1 7 K ( weight growth rate ,% ) = (W -
W,)/W, x 100,

X LG/ = ERGEWNEG &7 R/ A &
R SO Wi g

TN (E TP) A F F % = H R 48 TN (5 TP)
R 2 % M 3/ BT A R G2 TN (B TP) FYF- 45 48 %)
M

TN (E TP) 4 %) F F A8 = FR 58 A W v ™ it o
F ) TN(E TP) B/ TN (B TP) i) & i,

GARORRE = [ MY L4 7 & x TN (8
TP) 1-F-H3 A X5 R x AR HOA x A X #5A
[T

b WO IR S ORI AR, W, O 3R AR OT IR
IR TR, ¢ S F5 8 KB, T ke 2 i M o R
W LA R O I IR AR SR AR I R T
W& HRFRAEY T TR R 5

$dli R T SPSS 19. 0 B R AT 8K R J5 224y
#r ( One-Way ANOVA) M £ H . % ( Duncan £
) WEAT ST AR B, LA P <0.05 fE 2R B %
K- o

2 45

2.1 ZBFEEMUIRME

S 2H B TRV MR 2 7 i AR B A% 1Y) AR
AT 43k (12,43 £2.34) ~ (14.71 +0.33)
kg/32 m> F1(23.35 £0.90) ~ (27.22 +2.83) g/
A, Horr GSBHI1 41 7 & fe my H HLAS 5 K, GH2 7
i f /), GSB HMLAS B/ o GSBHI ZH % [R IR R ™
AR IS K/ B KT G Fi GH2 4 (P <
0.05),

e R0 55 WSCOPR 7 i 114 728 A Y T 3 D (1. 92+
0.28) ~(2.70 £0.78)kg/32 m* FI(1.24 £0.51) ~
(1.78 +0.70) kg/32 m’, #L 4% 43 %l h (162. 3 =
38.13) ~ (232.99 +37.06) g/~ Fl (295. 58 =
47.30) ~(398.11 £50.09) g/, GSB 41 fi F1 i
S R LR B K, GSBHI 2 i 7 1B RS I
/)N, GSBH3 41 i j* & $5c /)y, GSBHI 41 fff KL A% i
JIN  ELA48 S 2] S D A 7 R AR KN TG i
H25(P>0.05),

25 S5 B 20 = A WL AR ISR S R R R AR X8 T
H2F(P>0.05), Ml L34 A 1K, GSBHI 4
WERZ, 558 [(71.57 £0.61) g/ JH L
WHE(7.03 £1.21) g/, PR BEESLTY)
TR A T R RE , GSBH3 41 4 & 8 5 52 10 W)
[(30.65 +1.28)kg/32 m” | # Heydi b ft £ (13. 93
kg/32 m*) ($£2),

2.2 WEZRMEER

2SI B TR AR LG #2846 T (58.07% =+
6.87% ) ~ (70.38% +1.99% ) |a] ,GSB 41 1% &
R, GH2 2 SIS R R AL, & L0 41 % [CVR iR
PG R TLE E 2% (P >0.05), & RN
(3.80% £0.23% ) ~ (4.66% =0.12% ) ,GSBHI
HEERTF G 4(3.80% =0.23% ) Ffl GH2 4
(3.82% +0.91% ) (P <0.05),

0 RS 1 TS 2588 A9 T 43 53 Dy (75..00% &
9.12% ) ~ (91.07% =+ 6. 84% ) Fl (58.33% =
21.52% ) ~ (87.50% =+ 8.34% ), fik Fl i i, 1% %
B 255 4H 43 )y LA GSBH2 F1 GSBHI, Ji
15 2B IR 52 50 41 1t B AE GSBH3 44 ; fifk 4%
FARAL K (2. 93% 0. 71%) ~ (4. 37% =+
1.44% ) ,GSB 41 1% % & K , GSBH1 4 3% & &%
T/ s B A GSB 2 (8.34% +3.77% ) fix K,
GSBH3 41 (5.59% +2.47% ) fz/) s {0 TG4 65 16 2
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B 45 S B 2 () B0 RO 3 T R I J0 B R
(P>0.05),

AR R R0 AL RS L D (81, 93%
1.61% ) ~(91.67% +3.30% ) ,GH2 £ = ff il f
WS R B, B & T GSBH2 41 (82. 56%
1.83% ) fl GSBH3 41(81.93% +1.61% ) = A1l
U RIE &R, Mo P GSBH3 41K R k. N =
WL B R AT, e AR S F /N T S B W0 R =
FAMURE B o, 4% 52 50 21 0 R 0 R A B
(-27.9% +31.47% ) ~( -3.66% +10.21% ),

+

+

*x2

GSBHI1 #4134 & % i &5, GH2 2H &%, (B 4% Sc i 41
AN ER TR EER(P>0.05)(%K2),
2.3 ARERH

AR TR MR AE 7= 4 HUAS g R Yo
RFF4H (GSBHI) B # KT —Jtd (G) f1 —JC iR
FR4(GH2) (P <0.05) ,{H 2% 52 5 241 % [C A UF 4]
BRI E 225 (P >0.05) (% 2),GSBHI 4
Tkt R B AR, A (1.43 £0.04) , H Kl GSB 4
(1.56 +0.03),GH2 4 1 Bt & B & (1.76 +
0.36),

ERWAYRER

Tab.2 Harvest in different experimental treatments

SRR b SIIG4H treatments
stocking species index G GSB GSBHLI GSBH2 GSBH3 GH2

Tl &% FCR 1.65£0.06  1.56+0.03 1.43+0.04 1.61+0.04 1.69+0.18  1.76+0.36
WK LA/ (g/ 1) harvest size  24.37 +3.11* 23.35+0.90™ 27.22 +2.83% 26.72 +4.28% 26.71 +3.08"® 25.67 +1.82°

iiﬁiem HIE /% survival rate 62.24+8.87 70.38+1.99 65.46+6.30 61.13+11.56 59.83 +13.36 58.07 +6.87
WA Z/ % weight growth rate 3.80 £0.23"  4.25+0.07" 4.66+0.12° 4.12+0.11° 4.02 +0.66° 3.82+0.91°
7 H/ (kg/32 m?) output 12.44 £0.60° 13.65 £0.18% 14.71 £0.33" 13.30 £0.28" 13.05 £1.71% 12.43 £2.34°
W3R BIKS/ (/1) harvest size — 232.99 +37.06 162.30 +38.13 181.86 +65.03 211.93 =125.97

55 JRIE 2/ % survival rate — 82.1413.68 85.72+10.10 91.07+6.84  75.00 £9.12 —

H. molitrix W%/ % weight growth rate — 4.37+1.44  2.93+0.71 3.80+1.93  3.29+2.09 —
74t/ (kg/32 m®) output — 2.70£0.78  1.92+0.28  2.36+1.00  2.12+0.99 —
W BRHIAR/ (2/7) harvest size — 398.11 £50.09 295.58 +47.30 385.02 +55.35 363.53 £97.42 —

o HIE /% survival rate — 75.00 £31.92 87.50 +8.34 58.34+9.62 58.33 £21.52

A. nobilis TR/ % weight growth rate — 8.34+3.77  6.77+1.31 6.13+1.09 5.5 +2.47
7o/ (kg/32 m®) output — 1.78£0.70  1.540.20 1.33£0.12  1.24 0.5l
WIS/ (g/ 1) harvest size — — 78.60 +1.82 74.50 £0.72  72.94 £2.55 74.14 £2.73

=L JIE %/ % survival rate — — 87.67 £8.01* 82.56 +1.83* 81.93 +1.61* 91.67 +3.30"

H. cumingii BT/ % weight growth rate — — ~3.66+10.21-13.35 £1.89 —12.26 +1.31 -27.9 +31.47
FeE/ (kg/32 m?) output — — 6.44 £0.74* 11.48 £0.27° 16.72 £0.58°  9.36 +3.80"

2.4 ZFWaEmith HERER T —IuEmA (P <0.01),

5 S0 1L 26 U A3 VPR AR L A SR B 90 B 4L AE IR AAE (115,39 = 124.39) ~

FAXF LR 7= i B AH X Sl A E
AR B (£ 3) o iR BN, & LA
CRA T RATTEN L 25 R (F =33.697,P <0.01)
Hrf GSBH3 4 e i, G 4 e Ak, 431 M (18.20 +
0.90) kg/32 m*> FI(12.44 +0.60) kg/32 m*, PU i
RAFAGA /R E S T—I0. oM = ol 74
(P<0.01), =ik FAHLG A" Hm T LK

(254.71 £19.19) 55/32 m* Z ], I A7 46 5. 2 2=
S (F=5.164,P <0.01), Hr = Wi R %
JE e iKY GSBHI 41 4l it A fi i [ (254. 71
19.19)56/32 m* ], @25 T HoA I 55 = Ay WLk S
HFRM UL (P <0.05) ,G 4 Fl GH2 41 5:41K, 4
WK (137,45 +26. 83) 55/32 m® 1 (115. 39 =
124.39) 55/32 m*,

+
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Tab.3 Evaluation of cultural efficiency in different experimental treatments

T SCH 4 treatments
index G GSB GSBHI GSBH2  GSBH3 GH2

o/ (kg/32 m?) 12.44+  14.96+ 16.92% 16.70+ 18.20+ 14.38 =

comprehensive yield 0.60* 0.06" 0.39°¢ 0.28°¢ 0.90¢ 1.57°

FAF 2 4 P 0.86 + 1.03 + 1.17 + 1.15 + 1.26 = 0.99 +

relative comprehensive yield 0.04* 0.00° 0.03° 0.02° 0.06* 0.11°

“i A/ (I6/32 m?) 137.45+ 231.55+ 254.71+ 168.95+ 168.78+ 115.39

LURER I et income 26.83°  3.03%  19.19°  14.49%  45.3%® 124 39°
evaluation index of

economic benefit HE AT 4 i A 1.10 = 1.85 + 2.03 + 1.35 + 1.35 0.92 +

relative net income 0.21* 0.02b¢ 0.15° 0.12% 0.36% 0.99*

WA 0.78 + 0.69 + 0.70 + 0.80 + 0.82+ 0.85 +

input-output ratio 0.03® 0.00* 0.02° 0.01° 0.04° 0.16"

AT A H I 0.90 + 0.80 + 0.81 0.92 + 0.94 + 0.98 +

relative input-output ratio 0.04% 0.00* 0.02* 0.02° 0.05" 0.18"

TN S 34540 %) F1] 0.92 + 1.60 + 1.22 1.50 + 1.20 = 1.46 =

EBHER TR average relative utilization rate of TN 0.09° 0.23¢ 0.13%  0.05*  0.19®  0.21%
evaluation index of

ecological benefit TP 3 #4 4 %f ) JF] 2 0.23 + 1.26 = 1.11 = 1.05 = 1.46 = 0.54 =

average relative utilization rate of TP 0.03° 0.24° 0.09" 0.28° 0.32° 0.15°

LA AR T A AR bR 0.91 = 1.25 = 1.23 = 1.21 = 1.17 = 0.98 +

evaluation of comprehensive benefit index 0.02° 0.05° 0.05° 0.04° 0.09° 0.29°

BT L L GH2 4 B ok, ik # (0. 85 +
0.16) , & 3 & T4t A fix = ) GSBHI F1 GSB 44
(P<0.01),% %1% (0.70 +0.02) F1 (0. 69
0.00),

2.5 AEXWEITEME

IR AR TN TP & & S A &, /AR
TN 27 (874.35 +8.53) ~ (960. 40 10.76)g/
32m’, # A TP & & 7£ (200. 00 + 1. 87)
(217.75 £0.16) g/32 m* Z [a]; H v G 41 fil GH2
ZH TN A1 TP & A &= 8, TN 43 51 2y (874. 35 +
8.53)g/32 m’ F1(880.46 +20.54)g/32 m*, TP 4%
F1247(200.00 = 1.87) g/32 m® Fl (212.97 +11.92)
g/32 m* (£ 4), HLEA P [CIHIF TN 4% ]
A X F %530 Ry (22.83% +3.12% ) ~
(19.53% +1.81% ) $1(0.92 £0.09) ~ (1.08 =
0.15), G4 TN F F AL T HAth £ 52 5 24, GSB

e, & Z A TG0 5 26 % . TP 2 %) F1) I 56 0
AE X E 4y Bk (13.30% + 1. 14% ) ~
(18.38% +3.95% ) f1(0.85 £0.26) ~ (1.17 =
0.25) ,GSB 4 TP 4% 1| i 25 F0AH X 1) % 5
GH2 H ik, K HZ TR E 257 (P >0.05),

60 TN R 206 %8 1) FH 32 A8 T %6 TN 119 48 Xf

FIH =, 6 6F TN 46 XF F) ] 22 f & 412 GSB 41
[(36.63+ 11. 03)], H & % & F GSBH2 #I
GSBH3 4] (P <0.05),

AR TN A XS R FH 2 GSBH2 4 8 i, Ay
(2.25 £0.70), GSBH3 4 f %, i (0. 96 =
1.18),

SERFEFE AW A TN 46540 F) F A1 TP 46 %)
FIHR A BITE (12.15% +0.44% ) ~ (30.53% +
2.13% ) 1 (13. 50% +0.08% ) ~ (35. 06% =+
3.10% ) Z [a] ,GSB £ #1 GSBHI1 2 £ TN TP 4%}
PSS, BB T HA& 4 (P <0.05),
G Z0f1 GH2 4 TN TP % % Fi) F SR 4 4% o
2.6 ZEYETM

LRG T IEA L A M X 2R A 77 & VTN (TP -
BPRE G I 258 R R 2 s A AR X A 2
o RS H AT LR G R AR W (K 4) . G
BN, SEMALZEERE M EZ B A B EES
(F=36.094,P <0.01), . GSB #Hfxm, N
(1.25+0.05) ,GSBH1 ¥k, 4 (1.23 £0.05) ,G
A GH2 4 A%, 43 A1 4 (0. 91 + 0. 02) Al
(0.98+0.29), H G 411 GH2 4] & F ik T H 4
KU (P<0.05),

http : // www. scxuebao. cn



1860 Ko 38 %
*4 HLWHTNTPFAER
Tab.4 Utiliazation rates of nitrogen and phosphorus in different experimental treatments
FIAEY) & b7 S:Y 4 treatments
stocking species index G GSB GSBHI1 GSBH2 GSBH3 GH2
B MR TN/ (g/32 m?) 874.35+ 959.60 = 960.40 + 959.63 £ 960.01 =  880.46 =
total nitrogen content in feed 8.53 2.42 0.76 2.37 1.96 20.54
FE AR TP/ (2/32 m?) 200.00 + 217.58 = 217.75+ 217.58+ 217.67+ 212.97 =
total phosphorus content in feed 1.87° 0.53"° 0.16° 0.52° 0.43° 11.92°
TN 4%} F| i %/ % 19.53 + 22.83 + 21.77 + 21.32 20.41 + 21.76 +
conversion efficiencies of TN 1.81 3.12 1.51 1.5 4.14 9.73
TN A X5 F I % 0.92 + 1.08 + 1.03 + 1.00 = 0.96 1.03 =
B IR IR relative utilization of TN 0.09 0.15 0.07 0.07 0.20 0.46
M. rosenbergii TP 46 %t Fl| F %/ % 14.63 = 18.38 = 14.84 = 15.22 « 16.72 + 13.30 +
conversion efficiencies of TP 1.96 3.95 0.73 1.81 6.09 1.14
TP # %t F F % 0.93 + 1.17 + 0.95 + 0.97 + 1.07 + 0.85 +
relative utilization of TP 0.13 0.25 0.05 0.12 0.39 0.26
TN %% 7| il %/ % 58.48+  40.11x  54.06+  43.62 +
conversion efficiencies of TN o 29.36 10.03 28.82 24.66 o
TN A X | ] 2% 1.65 = 1.13 + 1.53 + 1.23
e relative utilization of TN o 0.83 0.28 0.81 0.70 o
H. molitrix TP 4 % 1| F R/ % 12.08 = 5.89 = 5.36 = 7.38 +
conversion efficiencies of TP o 8.69 1.94 2.88 3.51 o
TP A% F F % 2.18 + 1.06 + 0.97 + 1.33 +
relative utilization of TP o 1.57 0.35 0.52 0.63 B
TN 4 %4 | F 2%/ % 36.63 + 25.61 19.69 =+ 19.51 =
conversion efficiencies of TN - 11.03" 8.10%™ 2.01° 7.70* B
TN A X5 F i % 2.23 1.56 = 1.20 + 1.19 =
i relative utilization of TN o 0.67° 0.49% 0.12°% 0.47° o
A. nobilis TP % 5} | Fl 22/ % 6.90 = 4.59 + 2.44 « 3.10 +
conversion efficiencies of TP o 2.46° 0.98® 0.71*% 1.81° o
TP A%t F F % 2.53 & 1.68 + 0.89 = 1.13 =
relative utilization of TP B 0.90° 0.36" 0.26% 0.66° B
TN 4 5%} 1| I %2/ % -41.8+ -82.01+ -34.89+ -69.13=
conversion efficiencies of TN o o 4.77 25.51 42.94 32.2
TN AT F1) ] 3 1.15 + 2.25 + 0.96 + 1.90 =
= S relative utilization of TN o o 0.13 0.70 1.18 0.89
H. cumingii TP 4 % 1| F %/ % -2.32x  -4.11x -7.06+ -4.04z
conversion efficiencies of TP o B 0.62° 1.54° 0.48° 2.60°
TP # %} ) F % 0.76 + 1.35 + 2.32 1.33
relative utilization of TP o o 0.20° 0.51° 0.16" 0.85°
SRS A TN 4 56 7] 2%/ % 18.49 +  30.53+  24.11= 19.13 = 15.83 = 12.15 «
total conversion efficiencies of TN 0.40° 2.13°¢ 1.07¢ 0.70° 1.31° 0.44%
AEBFEFE A Y) TN A XA & 0.87 = 1.43 = 1.13 = 0.90 = 0.74 = 0.57 =
total relative utilization of TN 0.02°¢ 0.10° 0.05¢ 0.03° 0.06° 0.02°
SR FEHE A TP %% R %/ % 13.50 = 35.06 = 23.00 = 19.84 = 22.69 = 14.14 =
total conversion efficiencies of TP 0.08*" 3.10¢ 2.79° 2.07%® 4.77° 0.17°%
S FEHE A M) TP KX F R 0.62 = 1.60 + 1.05 + 0.91 = 1.04 = 0.65 =
total relative utilization of TP 0.00° 0.14°¢ 0.13° 0.09% 0.22° 0.01°
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Experimental study on structure optimization for polyculture of
giant freshwater prawn with triangle sail mussel ,
silver carp and bighead carp

LIU Qigen” , YANG Yang, TANG Yongtao, YU Zhenjie, ZHONG Guofang
(Key Laboratory of Freshwater Fishery Germplasm Resources,Minisiry of Agriculture ,Shanghai Ocean University ,

Shanghai 201306, China)

Abstract. This investigation was designed to find out the best polyculture mode of giant freshwater prawn
(Macrobrachium rosenbergii, GFP ) pond. The culture output, feed coefficient ( FC ), growth rate, use
efficiency of total nitrogen and total phosphorus,and integrated farming effect in land-based enclosures, with
different culturing combinations of M. rosenbergii, triangle sail mussel ( Hyriopsis cumingii) , silver carp
( Hypophthalmichthys molitrix ) and bighead carp ( Aristichthys nobilis ) were studied. There were six
treatments, i. e. , GFP monoculture enclosure ( G) , GFP polyculture enclosure with silver carp and bighead
carp( GSB) ; GFP polyculutre enclosure with triangle sail mussel (GH2 ) ; and three other GFP polyculture
treatments with different proportion of stock density of giant freshwater prawn, silver carp, bighead carp
treatment and triangle sail mussel( GSBH1 ,GSBH2 and GSBH3 ) . Four replicates of enclosure were applied
for each treatment. The results indicated that the culture output of giant freshwater prawn ranged from
(14.71 £0.33)kg/32 m’ to(12.44 +0.60) kg/32 m* with the highest yield for treatment GSBHI , which
was significantly higher than that for treatment G( P <0.01 ). Growth rate ranged from(3.80% +0.23% )to
(4.66% +0.12% ), with the highest growth rate for treatment GSBH1 and the lowest growth rate for
treatment G. The mean use efficiency of total nitrogen ranged from(0.92 £0.09)to(0.09 +1.60) ,with the
highest for treatment GSB and the lowest for treatment G. The synthetic efficiency index used for assessing
integrated farming effect ranged from(0.91 £0.02)to(1.25 +0.05) , with the lowest for treatment G and
the highest for treatment GSB, and with significant difference between treatment G and treatment GH2. In
summary ,the polyculture treatments obviously improve economic profits and ecological benefits of culture of
the giant freshwater prawn compared with monoculture treament.

Key words: triangle sail mussel; structure optimization; economic profits; ecological benefits; polyculture
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