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RAENTEAMFER . BUXTARREFEARSH

Zew, WEL, BN, EFW, KeR, HmeT

(MgRRFE TR, WFEYRBEHFHMERLRE, R B0 570228)

HE: XLPHEXHEF (Litopenaeus vannamei) HAIMFFIAA (N) B (P) WZBHAHITRAME, WERSH
ARBFET . FERRURREHTHEFEIEFHAMRENER. ERER, HHERFENNMPHA
I, 435 bl N FI P SHIAN 91. 76% ~93. 68% F1 94. 55% ~96.97% . WEKXTIFHH N F1 P 43 31 5 S A
29.46% ~40.46% F1 12.64% ~17.41% , FEFREEKHEH B N 1 P 405 5 24.63% ~ 54.52% 1 23.03% ~
59.02% , VIFIENMIERIREY N A1 P 4350 & 14. 10% ~44. 59% F1 27. 59% ~62.25% . FLFEZTFMFE 5 B X 555
MRERERW, HEH (ZS) SIFEHAEKEFIAT 0.175 g-d™', SRk ETH (ZF) MLFHEA
(ZW) % 73.0%F1139.3% , ZW LIEZR 77.70% ~87.75% , BEET ZS M ZF, SHFFHEETHF—REK
ZW AL, BRAMENATH (BW) FREMIER62.10% ~72.30% , B{IEA=H 8 821 ~9 878 kg-hm ™,
BEBM. RASBFHENLSAMA (ZWhb) Fral 58 6 R %854 56. 13%
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Study on nitrogen and phosphorus budgets and production performance
in higher-place pond of Litopenaeus vannamei

LI Jinliang, CHEN Xuefen, LAI Qiuming, LU Chunyu, CHEN Jinling, SU Shuye
(Key Lab. of Tropical Biological Resources, Ministry of Education, Ocean College of Hainan University, Haikou 570228 , China)

Abstract; Nitrogen and phosphorus budgets in the higher-place ponds of Litopenaeus vannamei were studied systematically to investi-
gate the effects of stocking seasons, shrimp larvae strains and grading culture on shrimp production. Results indicate that feed is the
main source of nitrogen and phosphorus inputs, accounting for 91. 76% ~93. 68% and 94. 55% ~96.97% of total inputs, respective-
ly, while 29.46% ~ 40.46% of total nitrogen and 12.64% ~ 17.41% of total phosphorus were deposited into harvested shrimp;
24.63% ~54.52% of total nitrogen and 23.03% ~59. 02% of total phosphorous were discharged into effluent; 14. 10% ~44.59% of
total nitrogen and 27.59% ~ 62.25% of total phosphorous were accumulated in pond sediment. Shrimp production is significantly af-
fected by different stocking seasons and shrimp larvae strains. The average growth rate of trial ZS in summer reaches 0. 175 g-d ™',
which is 73. 0% and 139. 3% higher than that of trial ZF in fall and trial ZW in winter, respectively. The survival of ZW is 77. 70%
~87.75% , which is significantly higher than that of ZS and ZF. Compared with ZW stocked at the same season, the survival of trial
BW is 62. 10% ~72.30% with yield per unit area of 8 821 ~9 878 kg-hm ™, which are both significantly low. Trial ZWb of grading
cultured shortens the culture cycle by 56. 13%.
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A (N) FgE (P) WS AEA I 3h ) = wF o
WEEHARI, MUBEBHERFELEPERY
JRHSRIEFETE, EERTFMMIEESREEREL
TR SR IE e A RO B . ZE IR Y
FRFHAESRGE T, FRACE 2 FEK N # P
A, WAMNEEIEIK ., ERFRERSE, AF
HXTHF SR 58 A R SR A AR 2K, SRR iR e s N
P EMA BRSSO ERAER Y, B
WAMAXRIITE, KEKIF N E A R RS Bk
IR B A 36 B 7 o AT, A L BE Y X AR
( Penaeus monodon) Fl 7 [E X} #F ( Fenneropenaeus
chinensis) R, WFEHELE 30 ~50 ind-m > [H],
TR T LA EXTUR ( Litopenaeus vannamei) 5 it
BRI N AP TR B B 1 A L
RiE .

TRt T R 7E T MU X Y R B
WKEESh 7 i B K BEAT X AR IR 58, M m AR Y
0.15 ~0.35 hm®, ELA5 Sk HHETT R 5 ML
A, ZERPERBET EZRHXIFFREELZ
—o XEIES X FLAEM AR RBFRZET . AREF
Hi i R BRI, B T AR R AL SREE N
P ULST, FE i OB T X5 BRI 5 ROR 10 2 5%,
BTEN A G FF XS MR FRFH A A 2= A R TO A f
RIS AR

Rk
L1 Rt

IR T 2008 4 6 H 3 2009 4F 8 H HAH] 7E ¥
B4 3C B T IE B K 72 A BR 2 B e 5 3% 5 A
(N19°14. 556’, E110°28. 144") FiEgie i HEXTHF
FRFEY (N19°37.086', E110°45.551") #47, IE
WARMFEEA R ENEEH (23), FE4
(ZF) . &FTL@A (ZW) MAEFM4 (ZWb);
WERZMFHEAREERNLTH (BW), K
ZWb & 3 HiA I IESh, HRSH S HRE 4
FIREHYE . Pk s yE s Ao, o & A
JREHTCRL I, AR E AR 10 ~20 em ZHYD. VE
WS MERA K1 200 ~ 1 500 kg-hm ™2, BRAF K 4
~5d, HUKHEEBMIE, #E 30 x 10 “kg-m ™~ [ iE
HBFATIHREAL I, 2 d JEINTE 120 em 7K, FHiE
FATCATLAERFAE Y1 DU RS SR 2Rl R A ) o

IEHG/S B) 3% H #F O SPF ( specific pathogen

free, JCRFEMIFLNG) FRIFEFHMIRE, BHR—
RB, TR WS A b 2R R 258 A A
B, ALY ; BFRIFE AR AR 0.8 ~ 1.0
cm, ZWb R BFRE, WFM 45T 87 d MbnAIE
F, BAMAMAEIAF] 300 ind-kg ™' (£40.33 g) J&
SrYEFRAE

RIE AR RIS EF A KB B, R ARES K
“ Mg REXTEREC AR, WERBIE S 2 1,
KBTI E . A st s 525 e R F 2t
I AR, WAVEYAERN 15 Ghm 2,
1.2 RE#SWERZE

FRRIGHAME], 4 20 d xR R ) FE R K
BT 1 R E 73 dr. W IR, pH, &
FERK TR FERE ARG E . R FAARER
TKEF 53 ) R B K VR LA B2 4538 36 38 Ktk 1) R 2
(PE/KTHE 10 em) . HEFEZE (BEMIE 10 em) 7K
FE& 1000 mL 7352 AR 2, mMA=ZEH
bt 3 mL [EE (RAERIBLYN0.3%), RIEHK
N REK IR FAE AT IRIRARAE » KRR [E] SE 56
FWEEEBR (TN) FE#E (TP) &&; £0.45
pm PEFLUERE R T B E A (TNH, -N) | WA
A (NO, -N) .| fEMREEA (NO, -N) RiEvEwE
BREh (PO -P) MIME. iEFEFMS R EOR
bR K B FHKE . FRFE A [E] >R 7K
W AR MK A, THE R T B 900 e TN
TP & &, KESFERHINESR (BFRA
ML 4 o BARKAL¥XEERMEAE (GB/T
12763. 4-2007) )1

X EFBFRRT ISR G , 43 BITE & AT b8
Rl —XF AL b S DA R AL AR R TEAS (V
=174.98 em’) REUEJZ 10 em MRIRHE S . IR
RNTaframiE, HEHRE TN f1 TP S &,

FRFRRT ARG , 43 3R 5 M v PR RS A R A A
mh s FRFE R A SR A it FH AE R R0 £ PR AR R A
430 53 45 1A 50 3 ) BE R RN R R 4 B, AR
&, TERHFIAEARE & F 60 C kT 2ok 4y & &
J&, WREIFER TN f1 TP & &,

[ A A TN 5 SR AR E LR E Ak, TP
M R B4Rk .
1.3 HiEAE

W N (P) MAEE:

Weney = Weney + Wineey + Wanewy + Wawnery +
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Wenee)

FREFEK R N (P) BEARYE YR P67 1%
",

N: Wiy =Wy = Wiy = Wiy = Wi

P: Wep =Wep —Wep — Wi

KA Woney B LU IF B U A B N
(P) & (kg-hm™); Wiy T AN IR
WA N (P) & (kg-hm_z); WFN(P)iFu WfN(P)ﬁ’
BTN UARFERE AR N (P) & (kg
hm ™) 5 Wy ooy F1 Wi ) 313870 ASE K FRE TR
KWMAKN (P) & (kg hm?) ; WEN(P)%/U—'\‘ZJ%EE
AR KHEROE R 9 N (P) & (kg-hm™*);
W nepy 2 UR TR ULBUE 5 B9 N(P) & (kg-
hm ™) ;

Wi (RAHE KR, NH;-N, kg-hm ) 45
BLAIN''" 245X 1 WEILER ™) f ) Ji % fk 5 B0+
HRA

ZWb RARHEBARRE N (P) fg ABARYE IR
HHEFEITAFBIER N (P) WALE. b
Tt B K A PR RS A SR B AR B 2, T

WA, SEEZEEREH, R HTHERRh
YER R K E i, PO JE R IR 1 R b R
HIE N (P) WA EEER.

PS5 IR SPSS 16. 0 3R 417 B H F 7 2=
(ANOVA) #i1 Duncan £ LA /- HTAb 3, LA P <
0.05 fE =R BEKF,

2GRS0

2.1 FHAWAFEFRSGIT

RIEARRE A IR FREE LG T (R 1),
AR FRIEZE T LRI A K R B 2 R
(P<0.05); FHIRMFESWIFERKEE R BE
k% (R= -0.905, P <0.01), [Al—FmmE=
7S BN UFAE KM BRI, ZF R, ZW %18, 5
ZW AHLEG, 7S F1 ZF g R B ERM (P <0.05),
7S BT T AR RHE MR & 16 198 ~ 17 296 kg-hm 2,
TERL R B 1. 50 ~ 1. 60, JHCBA o7 T AR AR ) 45 W R
TR AR BER T ZF M ZW (P <0.05); MiX
3AMAER (ZS, ZF F1ZW) 2 [B) B T AR SR B ™
BREBEEESR.

£1 FERBAFEERSIT (X £SD)

Tab.1 Culture information for different trial groups
i H item A ZF VA ZWb BW
T FER}A] stocking time 6 A¥] 9 A% 11 A% 11 A%y 10 Ak
W FR 25 B /ind-m stocking density  98.86 £2.30°  124.96 +1.91° 122.96 +8.73° 118.13 £2.23° 108. 00 +0. 00"
FFEFE#/d culture period 92.50 £1.26°  116.50 +3.00" 155.50 +£10.47° 154.67 £0.58° 164.00 +0.00d

H KR /gs ™" growth rate
JIEZR/% survival rate
1A%l kg -hm 2 feed

7= H/kghm 2 yield

TEBLZ B feed conversion ratio

0.175 £0. 007°

68.28 +4. 45"
16 722 +528°
10 887 + 633"
1.54 +0.05°

0.101 +0. 006"  0.073 +0. 002*

71.67 £3.48*  83.34 +4.21"
13 991 +1 488°
11 628 +871™

1.27 +0. 10®

10 555 +795"
1.33 £0. 16*

14 716 +1 169*

0.074 +0. 001*

78.45 +1.78"
14 019 +338*
11 858 +729°
1.18 +0.05*

0. 079 +0. 003"
66.59 +5.13*
13 132 + 886"
9 270 +515°
1.42 +0. 12"

i F—T EARRBRAZ BT AR FRRR 2R E# (P<0.05), FEXRFEL

Note; Data with different superscripts in the same item are significantly different (P <0.05) ; the same case in the following tables.

Pk o X R SR B 95 ~ 133 ind-m 7,
TR BE 5 IR A SR L B Ao T AR IR B 7 B AR
PR Z (B3 70 B AR, [l R 4 B 5 AR
ERZEITRARRIA M B2F QA R, IFH &
AEMERAABEMKNE (R=0.438, P<
0.05), H-55fim 3w 58 ™ & R 20 ik B 3% 4

M (R=0.712, P<0.01), ZEMHF K FEAE
FEY, o ZW R ZWb H L, R
A 3 i) BW FREE A A AL T AR IR B B Y
BEBM (P<0.05), #AT5BIRMH M ZWb i
ER, BAEARIRE B LB RS ZV 5
BEMES.
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2.2 HiXANFPUKHER
XTEFREFRMIE N A1 P 4 A B & 5514 808. 93
~1 155.58 F1 160. 08 ~239.49 kg-hm ™2 (F 2),
R REEZEKN N M PMAER, RELSESSE
746.39 ~1 082. 52 kg+-hm *f{j N Fll 154. 45 ~229. 65
kg-hm *f) P LMARHE RS A, 43 53 dE N i P
BN BB 91.76% ~ 93.68% F 94.55% -~
96.97% (F£3). ZS WAk N fl P g A B &&=,
H5HM&SABAFEDEEEZS (P<0.05), &
R LA EE A N F P 433 S A S 2K

0.66% ~4.71% 1 0.78% ~4.11% ; LI#EKIER
HIANFIP 455 2.73% ~6.90% 1 1.05% ~
2.60% ; VAREWIEREA N 1P 2055 0.25% ~
0.39% F10.07% ~0.20% ; TiRFEARE Fras A N
PTG s, AR0.01%

WIE N AP A i 5 IR R R X IF
RV TTRR B ST R K HERCSE o LAWSGIR GRS =X
N 1 P 84512k 278. 43 ~405. 38 kg-hm > Fi 24. 65
~35.89 kg-hm™?, HuuyE N fI P A REX
29.46% ~40.46% F112.64% ~17.41% (3 3 fiFE

£2 FERBRAMENMPHAER (X£SD)

2

Tab.2 Inputs of nitrogen and phosphorous in shrimp ponds for different trial groups kg-hm~
T H item 7S ZF ZW ZWb BW
4 nitrogen J A total 1 119. 84 £34.37" 946.63 +100.97* 999.30 +73.13* 949.17 £21.72* 907.72 +58.36"
Tkt feed 1 046. 64 £33.04" 876.43 +93.95* 925.20 +72.55* 877.13 £21.08* 841.88 +57.32"
BB fertilizer  33.09 £2.93"  38.98 £8.34"  34.49+5.16"°  33.60 +0.31" 7.01 1. 66*
HF ¥ larvae 0.088 £0.002*  0.112+0.002* 0.108 £0.006*°  0.105 £0.002° 0. 096 +0. 000"
#7K influent 36.62+0.83"  28.09+0.81°  36.06+0.65"°  35.89+0.88"  56.16+2.11°
R&TH rainfall 3.39 +0. 00" 3.02 0. 00" 3.45 £0. 53¢ 2.44 +0.00° 2.58 +0.00°
B phosphorous £ total 231.36 +7.41°  195.28 £21.38* 204.89 +15.39" 195.12 +4.55® 176.64 £11.74*
K%} feed 222.07 £7.01° 186.12£19.99® 195.78 +15.04" 186.56 +4.53® 170.80 +11. 46"
ARk} fertilizer 5.38 +0.47" 6.66 +1.96" 6.23 £1.52" 5.76 £0. 06" 1.61 +0.41*
¥R larvae 0.011 £0.000*  0.014 £0.000°  0.014 +0.001"  0.014 +0.000"  0.012 +0. 000*
#7K influent 3.61 £0. 08° 2.23 +0. 06" 2.55+0.05" 2.54 0. 06" 4.10 0. 15°
R4 T rainfall 0.28 +0. 00" 0.25 +0.00" 0.32 +0. 09° 0.25 +0.00" 0.12 +0.00*
#3 FRERBANMPKXTER S (X)
Tab.3 Percentage of nitrogen and phosphorous budgets for different trial groups %
bigE| AU nitrogen budget Bt S phosphorous budget
item VA ZF ZW ZWb  BW A ZF ZIW  ZWb  BW
%} feed 93.46" 92.58" 92.56* 92.41* 92.73" 95.99" 95.33* 95.54* 95.61° 96.69"
ARk fertilizer 2.95°  4.10° 3.46™ 3.54% 0.77* 2.32® 3.38° 3.04™ 2.95* 0.90°
¥R larvae 0.008* 0.012° 0.011° 0.011° 0.011"* 0.005* 0.007° 0.007° 0.007" 0.007"
#E7K influent 3.27*% 2.99* 3.63" 3.78° 6.21° 1.56° 1.15* 1.25*° 1.30* 2.33¢
VT rainfall 0.30a™ 0.32™ 0.35° 0.26° 0.28* 0.12° 0.13* 0.16° 0.13* 0.07*
W FEXTHF harvested shrimp 30.67* 35.45% 36.79° 39.41° 32.35® 13.15* 15.22™ 15.89™ 16.97° 14.72%*
JEIRITAH sediment 17.44* 31.02% 28.43" 28.28" 41.06° 31.70° 42.79® 47.75% 41.42*" 55.86°
FETEEIK effluent 51.08" 33.35" 34.44* 31.66° 25.96° 55.15° 41.98" 36.35® 41.59" 29.42°
¥R volatilization of ammonia 0.80° 0.16* 0.32* 0.64° 0.62" - - - - -
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%4 ATERBAMYENFPHHER (XSD)

Tab.4 Outputs of nitrogen and phosphorous from shrimp ponds for different trial groups kg-hm
i H item ZS ZF W ZWb BW
ﬁ WA . 343.70 £20.00* 333.19 £25.10° 367.06 £27.50% 374.42 +23.02° 292.65 +16. 26"
nitrogen harvested shrimp
Ed’z’ﬂ?ﬁ 195.40 +31.56* 292.97 +35.72* 280. 19 +100.31* 267.38 +60.75* 373.76 +48.72"
sediment
zilﬁiﬁ* 571.73 +23.18" 318.90 +91. 68" 348.69 +125.83* 301.29 +61.29* 235.58 +16. 44°
BIER
volatilization of 8.91 £2.13° 1.46 +0. 36" 3.26 +1.09° 6.07 +2.16" 5.63+1.18"
ammonia
o AN AT : 30.43 £1.77"  29.50+2.22"  32.50+2.43%  33.14£2.04°  25.91 £1.44°
phosphorous  harvested shrimp
E”Emu 73.25+10.84*  82.69+3.85"  97.34+8.65" 80.65+18.34" 99.18 +16.74"
sediment
iliijf?k 127.67 +12.40°  83.08 £22.69"  75.04 +16.86"  81.32 +19.99" 51.54 +£6.33*

4) . BEFRFEIE/KHEH M N A0 P 4350 5 24.63% ~
54.52% F123.03% ~59.02% , I F7E it 58 S R 1)
N F1 P 43515 14.10% ~ 44.59% F1 27.59% ~
62.25% , NH,-N 3£ FF 5 el /N, {0k 0. 10%
~1.00% .
2.3 FAEREAWIKRITIFEE NfI P ERARE
FR Ay EL

FRER IR — R, 5 2ZW f ZF ML, ZS LA
Wkt IR A e N A P FES A B R BT LB
BEBE (P <0.05), (L) 29.46% ~31.58% FiI
12.64% ~13.49% (F 4), F—FEET, S
F—RE R ZW ML, IR ) BW LSRR
MBS N ZERbIE N S A S & P T & H ) B
B (P <0.05), {2} 30.18% ~36.37% . ¥EfT
SrBCFRBE ) ZWh R ERE B N R P AR B R
W EL B SRR, AR B 37.63% ~ 40.46% Fi
16.21% ~17.41%

3 iig

3.1 FESHHFERRLHN

[RIRERASR I ek 7 il /8 71 42 7 9 11 SPF
JLAETIF— B, ZEARRMERET, SiFmA
KRN BEMES, ZS X URAE K B Rk,
FHHME 0.175 g-d™', 4 HIH ZF f1 ZW &
73.0% F1139. 3% , /N [F135 58 25 45 %o MR A= 4 3 B £

ZRFERHMIIEKET ER . RIS A
KIRER 25 ~32 € 7S # A 3R 5E  l K R
ATy 28.7 ~35.3 C, FA L5 LEITEF
HEEAERKKBAYE, B2KEE, SIMEEE
K, AR T ZF F ZW 16 2008 4E 11 H ~
2009 4 1 A FRFE A, wiEKEAIER 17.5 ~
22.7C, ERMFLAENTFRBRERKER
25 °C, XHUFA K BB B I ZS B8, WYBAN
xS IEge e, JRBETE 23 ~27 °C 2 [H] i FLANERT
W P8 A R B IR B R S

W IEBG A F] 3 AXTUFFREBOR, ZS XTHFFR
FE -3 BRI A 68.28% , H ZW ik 15.06% ; 3
HizZA DM EFE S N f1 P B2EMA SR
w8 T ZF M ZW, X5 ' KR
BHEEREEVXRR, EFKEKRE, LAEXT
WFF R B AHE R, B YTEK B ok
BEBE, 5555 8K B NH;-N 3% B 75,
3 I 2K RS R A A B pH EA AR B
HITRE, RAERME “FIK” HZR.
3.2 HEGANFELRNZN

HAT, kO FLghE R SPF S F %
BR—REWN&EF TR 150 ~ 180 JT, X
WEE R ERTNABYERE 1AL, A TH4A
WOSEARE 3R, B FRE P BB FAME .
HHFE SRR IREZET, BSE—H ZW 3§
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PLE RO 7= B3k 11 628 kg-hm ™, HUIBFRAS 1y
W BW B 25.42% ; -3 558 BLIE RN 83.34%
E BW & 16.75% , —REMFESR R
FIPES . X AT REAE F T A b — BB MRV B F S R
IREFS RS, BERREEMEM®ERE, mM2N
TREARMERE, BUEEE EIFEECR B T R—itb
WA — Rk, RAEREEHEALRRE. MEE
BHARMRE N, FLANEXT RS (G SRR R, HFE
HERRRBERZEEH L, EFREMR (KihH)
X ERIEE L B 1 B R

FIHACA LI, PECEIFE T IF24% LR
SHIRE 1 TAEMAHSEIISE, @@ R RN
SHENE RO R —EdE R, (HRx 5| SEFEELL K&
51385 B E Y LR A HU R B 18 4% 28 KO R B
ZRBTH , —seiVEThiEf, #—sE
PR R E LT MR YERAT RS E S
A 7R, AR RN A e B RN EF ok AR
W FRFHRBUR KA E B R .

WEEGTE, EXIRFREA = A AR A
AT & el ok, 3K 50% ~60% , TR ARAS
Ui 5% ~8% . H M, WA EE LS 2
FHEHE, BNERHEFMEAT KX USRS R &
W KRB — R .

3.3 HBRFENFELENZIE

YREBRRT IR B, STUERAMA/N, TEShRE I
BRI, FFRIFEN S % ERHEEE, A
BAFHRREE, REFRBHEER, MHAEU
FeATFIF K AR 2 (8], 48 56 5% B8t Y% 1) 3% 5E A o
ZWb P FEFH R h 155 d, H AP ERE AR 87 d,
PRHLIG FRFE A [B] g 68 d, ZWb BRARAH I S8,
FIAnHLIE SR 58 19 2 101 42850 3 3% S R 55 58 B (8] 45
68 d, M EII4EME 56. 13% , ARBET 5%
KR E BEFREE ARG R, FITFHRRE
TSR E . BARTERTHAARHL Bk
W ERE, 15400 ind-m ™, F H 43S 4R H
H—ERREWRFE, (H2 ZWb XHUFAKEEE. &
R KRB EAFERHEY S ZV TR 2
S AN, BFARHE IR B IR ALE R, E
FHE R B R IRE, Bt BRI,

KRB, MBS0 R Y BT
RAFEFE R, 18R] LA RO 0 3R 58 b 3 A 15
ARIR , RERT 45 A P R A, FRARSREE X

K, REFEMG. YHEE BT INE
XTURA S BETRAE , B SRR B B O 2 BEAE 450
~750 ind* m > Z[A], AFEHAMAIMEE 3 ~5 em BE
AT RS, A FRESORMBT
3.4 FEREACMIFEST N F1 P U

FEXTUR S AL MAE TR A P, XPIFAE R PR
HE SRR L5 24K T A\ TEL & 7 R 300,
HhE R E MR AL B SRR T S D B . %
R LMRVEHE X A B N ORI P ET & E ] 43 51 3k
91.76% ~ 93.68% 1 94.55% ~96.97% , ST Wt H
MUMERRERNRE (R5). Wi, BTFER
R SR A A B R R SR IR R B
WK, FEFRERFRER, KPHERLEE
WiEE, BERARKIER, KOk 285 ok
W, . EEAEREBMALE, MRS
KA NP EEMME N M PRABEPIHK
IR /N, 5 BRIGGS F1 FUNGE-SMITH™ I % #%
PR BT R R

AR X ERSRGE S AP RO FRRR B, DAY AR
B Sl N F P B7EME AR RS N AP & AR
BTG HBIFERRER . IR LT IR
BT ARG A 8 821 ~ 12 842 kg-hm ?, DAk
PXFURTE X 5 N F P FEf A S 2 BT o5 E il 4
K7 29.46% ~ 40.46% F1 12.64% ~17.41% , ¥
b B RGE TR SR E R (£R5). LUKIRXTEF
B g d N F P eSS 2 BT o R R X
URFRFAROR I — BT840, LB /N5 SR8
T MRV AR R AR DA R SR R B K3 2
VMK R, HREKREEY, IFHEE4KE
B, PR EEALE A Rk B AR I AR
FIVR TR, W AT REARXT MRFRAA A PR R Bk, SRR
iR N P EM A BB S MR, RZ
TR

BN AR FLAEE X AR 3R 2 B AE 90 ~ 150
VEREN, RS RE R R A E Y
W TE S MBS R B, MRk 360
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Tab.5 Budgets of nitrogen and phosphorous for different culture modes

WO IR N (P) il %

SRR % /ind-m percentage of shrimp output in total N (P) input ESRL

species stocking density b reference
BEFTXFHF P. monodon 50 ~60 21.3 6.4 [2]
BETFIXFHF P. monodon - 18 6 [3]
F EXFHF F. chinensis 5~8 5.76 ~9.71 2.50~3.18 [4]
BEFTXFHF P. monodon 30 19 - [5]
BEFTXFHF P. monodon 25 ~50 23 ~31 10 ~13 [6]
BEAXHUF P. monodon 32 ~35 2 - [7]
JLANESTHR L. vannamei 30 25.01 11.22 [8]
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