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Abstract: The characteristics of primary productivity, utilization of solar energy efficiency and their impact factors under
the different culture models were studied in the coastal fish ponds of Jiangsu. The results showed that there existed dynamic
changes of the primary productivity (such as vertical distribution, daily variation and seasonal changes) in the water of fish
ponds, and thus changes were directly related to the solar radiation intensity. The average net primary productivity ( P,)
was (7.58 £2.52) g0,/(m* d), which was only about 55.41% of gross primary productivity (P,). The ecological
efficiency of transforming solar radiation energy to carp products was from 0.020% to 0.029% , the ecological indexes were
lower in the coast fish ponds than the high-yield ponds, indicating that the ecosystem structure needs to be further
optimized. The primary productivity of the water was significantly affected by the phytoplankton chlorophyll, solar radiation
intensity, phytoplankion biomass, transparency, N/P ratio, Mg’® concentration, but not significantly influenced by the

contents of total salts and concentrations of Na’ and Cl~ in the water.

Key Words: coastal fish ponds ecosystem; nutrients; phytoplankton biomass; primary productivity; elements of salts; solar

radiation intensity
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KA = ) B R R AT KR HGE" ) {FR 56 T f 3K Mk K FH BB I AL AL OB TR
%, RGBT MRS AMIE R AT LA, B (A6 AR, K PHRER AR LR A
EKAFEATXE L, X 48 T b 0 A AL DR ARSI AL  SEBIRER BEUR B TR A A, BT D RE
i RAETES R A S A T E RN R
1 KBHBETE
1.1 g

IR TRV A RFEWVLAE LR e iR #h Lo R, 3% 1 R YR 2 ATdh 4 i B2
R, AT, RIR L RER IR 25. 34 g/ke, B VEYI VTR 32 IR

®1 ERFHTREEEER

Table 1 Properties of coastal barrens soil

TIBEK 43 Salt B T#H %, Ton composition( mol/kg)

Soil layer( cm) content( g/kg) pH Co%- HCO; Cl- Ca%* Na*
0~5 25.34 8.6 0.000 0.371 71.194 1.608 63. 060
5~20 8.30 8.62 0. 000 0.366 14.769 0.430 14.612
20 ~40 6.77 8.64 0. 000 0.322 11.063 0.399 10. 826
40 ~60 6.03 8.60 0. 000 0.363 9.750 0.415 9.861
60 ~ 100 6.80 8.60 0.000 0.368 11.281 0.661 11.397

1.2 ¥t

BERUR I FRE5 1 A R Bl B2 6 ) K Mk dau 3 o s 6 M8, BR 3#3 4, HoAl 39 7E 166. 67hm’ L)
B ISR SRR AR A BOR I 2= O IR, 24 3# 54 648 JEHE AL FIBORLARTR] , B 45 A WM F PR 30k (7
AL N 13. 8kg) JIBEERES 45kg (P75 P 3.1 ke) , Bk} 15510kg, 443548 A Bl FI R & 45kg (H74 N 20. Tkg)
W BRERES 68kg (#1745 P 4.7 ke) , KL 19552kg, HARIFHL LR 2.

®2 MREHAEERERFNFER

Table 2 The basic characters of coastal fishpond water and piscicultural status

35 H Items S No.
1# 2# 3# 4# S5# o#

FEYEAEHL Pond built ages lyear lyear lyear lyear 3years Tyears
T F} Area(hm?) 166. 67 166.67 3.33 1666. 67 466. 67 233.33
7K Water depth(m) 1.3 1.4 1.7 1.3 1.3 1.5
F 7R M2 Main fish cultured *ﬁk% Lt Bt + BE+ O OR BE OB+ O G+ O 0+ B

No stocking S + B S+ M S+ B+M S+B+C +M S+ B+C +M
JAFRE R Stocking( kg/hm2 ) 1230 1230 1250 1260 1340
BB Total yield( kg/hm2 ) 4950 5380 5990 6015 5988
G net yield increased(kg/ hm?) 3720 4150 4740 4755 4648
@ﬁ%% . 2670 180 2940 3132 2856
S, B net yield increased ( kg/ hm?)
pH 8.31 8.56 8.57 8.69 8.89 8.91
43 Salinity (g/L) 3.19£0.13 3.18 £0.14 3.02+0.13 3.06 £0.21 2.24 £0.11 1.52 £0.11
TN(mg/L) 0.31+0.03 2.56 £0.53 2.98 £0.46 3.35+0.53 4.23 +£0.89 5.56 £0.78
TP(mg/L) 0.08 +0.03 0.25 0.21 0.55 0.45 0.57

+S.B,CHIM AR ERE: 4, REMMAMES  Letters in the table S, B, C and M means respectively Silver carp, Bighead, Carassius aurasus
gibelio and Megalobrama amblycephala Yih

1.3 =ik
1.3.1 HME
B RS A DDS-307 BRI SR SE ; BB BE ] Secchi #M5E ; pH F pHS-25 BRI 52 ; Y B3R
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B P EREEIT (GZD-01 ) W5E . BEFIEE R, BN ERRE A 5 BURMER:, B T 3 R AKEEERIRE,
BURA /K RE 1L FI € 3F R B, A 0. Iml AR/ BN T 4k, A s st ™ o BECR AR SRR
SRR AR SN BB 1 s SR S A O HE T s AR, AN G bt s IS AL, B AR oL B s R K
(chla) ,AEERERED

1.3.2 MEAENE gL

SR FH BB PR AR 0 2 TR IR O S R AR B SR, OK IR B B BE AR, B0 R L 6 )R
ERE BHENSZ 2 BHE—EE BWHER GEWE 2 B2 JERE. RERKEIEARBMRAR
WIE , PEAT 4B B 7 WHSH B E W A 5 F7 , B4 R AE 6:00.8:00,10:00.,12:00,14:00.,16 :00 £ , 5] f%
2h Ji5E, LK 1800 FEYR H 6:00 M ; RN iAR FH 24h [EBEIEE:, B 10:00 #:)R, K H 10:00 ME . A
BRI SRR R KRN R 2h AR BBUEFERINE 4L

M43 WM EWIGE 7 57 Chl-a & 8 F 95% PRI BUR /GBS ; BB

P=1/72-r-Chla-E-DH (1)
P =K «r+Chla-DH-SD (2)

R, P KR AR g O/ (m™d) ] 5r NFME R B AR YAV SR, B SRR E 5L
T AE BB ] P R4k Ak B [ mg C/ (mg Chla - h) ], el b 8% B0 R4k R 40, B RIALRR & AH X & 1R TR
FE NESCZERE, BIAMEEEE (m) ,DH B 18] B #1988 (h) ;SD 2y Secchi fAFEWIE (m) ,

K BEREH,—RERR 2.0, 1K K 1.5, 28 %% K fE BytboH AK(P =K - P, - SD)" 5,
W K =P/(P,, * SD) ,Hr P Ik B &[0,/ (m® « d) 1P, NI A= Z AR g0,/ (m*d) ],

Chla WREMHHRE a §8 (mg/m’), r A r' MHEARIT

r=P /(Chla - Ti) (3)
r'=P/(Chla - Ti) (4)

L, r AFEMERE, AR E AR A PR P45 10:00 ~ 14:00 £ 4h NI 57 BB
%775 (mgC/m’) ;Chla HRBMFEE a 58 (mg/m’) ; T, I B, FPANEILFENREEENXR
H:lmg 0, =0.375mg C;1mg O, = 14.68], & BHEEWEE(EN 5. 02M)/ kg, KPFHEEST R A LR UTEHR .
2 BB
2.1 WEBRIKEAIG A AL
2.1.1 %A HNEETL

SVERYE, BIBAET IMER S ARBAYSM(E L), R EEEER T TR, CAEARERMERAER
HBTERZ , MR AR T —CWE , MR HEYOC A A SRR B T MG g, AR aEmgs
FEREESIARE, 1#.24 3# 44 S#PER AR A 7= 1 KRB A — 21 2 VR GR a1, R BB R IE 5
HE SR MRS O 2 F R K, HEE TR K, BRSPS K 8%, (B R E T EWSA = i ZE
FIAR R, Hr=Rs TENKEFRIMEE , HRE MR E (BIE 1 TR AR ALK, B EEZ
FRUFEYIOC A SR B AR IS PSR BE BT RS I o VR M I £ SR /KA B - S5 R M TR BE R 62. 55 e, T Y- 135 BH
4 28. 22cm  AMERE BN 2.22 f5, 6 ~8 A BITE 2 (5B E LR, 1 4 ~5 AR ELIRER T 2
fEEE, X EBER 4 ~5 A KERAE, BEIE T8 B 53 %

FERIGA = SIRART AR, BB B IOGIR IR TS , F R A T2 S ; 6435 B BE N 18em, K A3k,
KEAGEL, = T BERE, REFRE (R) IERTHEE, R 240 g, KEASHHRR
B, BT A G, LIRS B E AN B AR IO 17 A 0 IR SR LI 2 %, IR 2 WL RN 5
thFE 7 HG8 A S#HER o#EER R R KA, B TEVE , REUE RAKE L,

2.1.2 WIRAEFEHEHEL
7 H 21 ~28 B, BEHL 1# 44 6#3E R0 BT By i E MBI AR 7= ) Bt B S 24h SR E B it
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7K J& Water layer (cm)

ATHE (K 3) o 3 A falE BINEME A 1% 3. 98.12. 84 .8.99 g0,/ (m’-d) , 45 REH, B KHEN 2 h i 2
RBPYHDE R THESHE 24 h WEAH, 24h FELEWE(H 4514 ,3. 13.6.58.5. 06 g0,/ (m” -d) ; 1#3% RFYUA

A GER P, B PRER
LFERP,, IR E R (g 0(m2d))
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Fig. 1 The vertical distribution of primary productivity in the fish ponds

RHESGNEMER) 127.16% ,4#J2 195. 14% 642 177.67% . HITERE & EFRLHIFRATER K AR
Sk BARAE T U EY

PG

HFZ R, B ESE TR AR IR R A BAL T TS W (H i BLE P A RTR , BITE 10:00 ~12:00 25—

BRI T B NG A= 1 P ESRE , EFRTTFAM, TAZEMIBE R T L EiE. TR

IR B AN BB AT A VE A, 1# 443 18:00 YR H 6:00 BURIKARA = J1iRAK , T 643 R B M S1H , bt A1
P77 A B SR SAN B FR B PRI JE#E '

2.1

3 WEAT=HAGBIEZEN

4 ~10 A4y, B AWE 2 WY KBNS & AW E(B) MHER a RS HI BT, 155
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AR EENAGARE(E2) . BKME , KESE FIFEYEYE U RS ZEHEE 4 .10
HAK, P AR ERE . R KRR AE 7 122 SR, LKA B B B K- Bk, A2 L i
BAKR, SHAPZAKHEYRBAM RS BIGE T ARG 4# 54 64 KHEE™ 7 6 A HHiAE

[
%3 AEKEETRETL
Table 3 The daily dynamics of column gross primary production
P KEE=E FEI T 2 Time of hanging bottle e
No. REGH 6:00 8.00 10:00 1200 1400 16:00 18:00 ;Ot i
P, and P, % ~8:00 ~10:00 ~12:00 1400 ~16:00 ~18.00 ~6:00
1 Pen 0.23 0.64 1.98 0.45 0.36 0.21 0.11 3.98
Peon% 5.78 16.08 49.75 11.31 9.05 5.28 2.76 100
Pi2n”Paan- 100 7.35 20.45 63.26 14.38 11.50 6.71 3.51 127.16
4 Pon 0.64 2.21 5.35 2.71 1.34 0.28 0.31 12.84
Pan% 4.98 17.21 41.67 21.11 10. 44 2.18 2.41 100
Pe2n/ Paan- 100 9.73 33.59 81.31 41.19 20.36 4.26 4.71 195.14
6 Pen 0.09 2.74 6.63 1.29 0.86 0.48 -3.1 8.99
P 1.00 30.48 73.75 14.35 9.57 5.34 -34.48 100
Pon/Paap- 100 1.78 54.15 131.03 25.49 17.00 9.49 -61.26 177.67

PgnJ7 2h KB B (80,/m* d) ,p g, % K 2h PKAEET 8 &5 BRI E 53 H ipon/Poan- 100 2 2h PKAEE P8 o 24h WEEHK H 4 H

Pgn is 2hours column gross primary production( g0,/m?+d) and Ppn% is its percentum in total. poop/Poep- 100 is the percentum of 2hours column gross

primary production to 24hours

B & Py (g 0y/(m*d))

-4 # Chorophyll (mg/m?®)

40

40t

445 B Biomass (mg/L)

H 4% Month

H {3 Month
A 1# O 2# - 3#
-0 4# - 54 —-— 6

H 4 Month

B2 FEEYKEEE AR RS RNA SR

Fig.2 The monthly dynamics of column gross primary production, biomass and chlorophyll
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WS A YRR R K o SREETEN 7 % 8 ABBIRE S, MREFTHANZEIRR SRR a
AP AT S A R B (IS EHF A
2.2 MERANKERET R R

BIEEFR(P,) =B (P,) FPRE(R) EW R (B) BB E(P/R) BFRMAY R

HAE(P,/B) S50 T T 4,

x4 BEFHEUSE
Table 4 Parameter of phytoplankton of each pond

o ErR HiER 2% HE HHRE Pl RS
1:—7 P, P, R P/R B P/B SD K solar ratio r r'
0.
(g0/m*+d) (g0y/m?+d) (g0y/m?+d) (mg/L) (m) (%)
1 3.62 + 0.89 + 2.73 ¢ 1.33 15.21 0.24 + 0.70 + 1.67 £ 0.55¢ 5.76 + 7.77+
. 1.13 0.36 0.36 3.15 0.03 0.03 0.5 0.03 0.56 0.36
2 10.67 + 6.87 = 3.8+ 2.81 + 22.89 ¢ 0.46 = 0.28 + 1.99 + 2,17« 3.45 ¢ 11.87 =
1.54 1.22 0.57 0.53 4.23 0.05 0.03 0.5 0.57 0.33 1.23
3 11.56 = 6.88 + 4.68 £ 2.47 35.97 ¢ 0.32« 0.34 + 1. 98 = 1.58 4,67 19.56 +
1.68 1.13 0.73 0.62 5.15 0.06 0.03 0.4 0.36 0.76 1.37
4 16.85 = 10.18 6.67 = 2.53« 48.70 = 0.36 « 0.28 = 2,25+ 2.68 £ 2.45 + 23.85«
2.90 1.06 0.89 0.83 7.15 0.06 0.02 0.5 0.13 0.96 2.11
5 19.34 ¢ 11.27 + 8.07 2.40 + 63.70 £ 0.30 0.25+ 2.12 + 2.87 ¢ 2,45+ 11.56 +
3 1.45 1.95 0.90 8.32 0.05 0.02 0.6 0.34 0.23 1.00
6 9.97+ 2.70 £ 7.27« 1.37 106.31 = 0.09 £ 0.18 + 1.98 £ 1.46 = 1.78 = 9.87 ¢
2.36 1.32 3.99 0.57 11.35 0.02 0.02 0.5 0.44 0.31 0.96

F 4 BN IAEY KA B BRI S S5 19.34 g0,/ (m*d) Bk, Hk 4 545 16. 85 g0,/ (m™d) , B ik
RE, FEAPERR AT E T B (1) X2 h T 18ERA AL REE KRR E YA YRR/, B
WIRAETE S BB/ 24 34 4% 5# 64 FF K BHI R A =B RO HE R (13. 68 +3.53) g0,/
(m*d) , o] OB AR e AR [X I 18 3K A4 A 7= F1 K

WY IR A S TR B A B B ek R AR LT B AE 2. 70 ~ 11. 2760,/ (m™d) , F#1H K (7. 58 £2.52)
g0,/ (m™d) o MERKIRRA IR AN 1HEAPIRA P IR BB 24. 58% ,24 34 .4# 54 6#5% fa i
BRI e T B4 R 64.39% 59.52% 60.42% 58.27% 29.13% , B4R, MUK BSR4 Y B R (14
U8 BRI BAE = S8, MK R Y B K &, HBHRA 7= 1 P RA—8 50 H T RUE A & g,
SEH SRR/ Christophe” AR PRI AE Y14 1= B 29 4 B 72 R 80% , i B4 A 70% ~

90% o WEIREIENEHRRY, SR B HE R B EE 55.41% , 5ok RF O 2Rk 25% , 1]
RS ERESFBKKEEERULTRERIFHEEA L.

MR 1mg EAAMY T 6. Img PP UFE Y6 K RS BRI S S, W 5 DFRAES R
911.43.1199.52,1337.78 .1534.09.913. 89 kg/(m’-d) , F-+71337.78 kg/(m*-d) ,

2.3 hEERESRE

TR T X A H 8 S 4 52 S5 24 LA 9L P40 25 A K Tl DB VR A /N T AR Ak, 4K [ B A 24 B0 R (IBP) TSR 45 2,
HEAK TR U 454908 10% 315 . i AKFE T A RS RE 5 2 AT R 39% ~49% . i F/KFIK T
LA SR R MR, JEC S 3 AL /K PO TR B 33 P v Tk R I, R R AR

I=0Ixe *’ (5)

P I KR R R PHAS SSR B 5 1, KR — B R R R PHE SR e A BRI ENIR Z K2
PEES R IR e AR EEEREC Wl (2 ~5) REEW [ WETEAH, S REHERES
Ho I Secchi #LIU & 7 B B (SD) B9 ] ILIR AL AL R ST B AR 15 89 15% A4, DI ERA RN
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lnlg —1n0. 1513
£ =T
R ) 2 I £ B MBI RE 00 0. 26m  ARA(2 ~6) W £ 25 731, IS
I=1xe 777 (7)
Fl—RA,RE GBS RO R RSP E R BN, WIRAET IR B 326 AR i i
Ko BREEAKEETI S, WIGAE = Bl B RS SR T 1 JC, 7E 10:00 ~ 1400 SE AR R R, BB BRHI B A ™= 07 i — K
BB BT E A, 1S SR 70, 11% 445K 73.22% , 1] 64535 97.67% (£ 3) .
3 itig
3.1 FERUKIAR S EH T RIS A T
3.1.1 ke .P/RE
K F 1mgO, A4 T 0. 375meC AR BRI MR W 1 e 7= B, B S 2 3 H 77 ik & O 2842. 5
mgC/(m™>d) , BARFETFRGHYBIRA T HBEE RIS H KEMRE, (HEARREKAEMT R LA R
X, R AR E AR AR I, KBS RELDEHAXT L. R TS LB R H IX, A [F) 7K 44 1 7 B
B, RO AN ERHEM BRI TE S,

x5 MEHHABRETR./BESHEKEKLER
Table 5 Comparition of daily carbon production and P/B value in costal fish pond with the other water body

(6)

JKAK Waters P(mgC/(m?-d)) P/R P/B B2 Hk References
B 7= 130 High yield lakes 3719 0.93 0.40 (8]

B 7™ 1% High yield fishpoonds 3719 1.24 0.36 [8]
ijfifiﬁii 4k £ 3% Main cultured silver carp, bighead and 1987.5 1.39 0.49 (11

F3%F M5 Main cultured herring ponds 990 1.37 0.21 [11]

Eh DR % Saline-alkaline fishponds 2013.8 2.36 0.24 [10]

P IC #a37  f 3 Mature fishing grounds of Nanhui 4440 3.41 0.45 [10]

M fiYE Coast fishponds 2842.5 2.32 0.31 75 3C This paper

TS AT, FRE K i H PR AE 990 ~4440mgC/ (m™d) Z 18], Wik 4 R R AR Y0 B PR B R
B b Y RT3 B R L 7 D R S R P WK AR R b SR L B Rt L R S
MTEE X5 S R T L A B
WK L#E P/R 9 1,33, HE 5 ANFR B LEF7E 1. 37 ~ 2. 81 5 a3 P/R (HV-#10 2.32
+0. 38, 5 55 5 ELBAME R N AR, I B T 7 0 St e 0 7%= W (38 5) 5 E AL AR A R I gy R et 75
ik 3.41, sk P/R (ERBE T W15G - BANSNRA AR B IR/, RARKIE P/R B %808 1, RERRA
BE B THRA KA HUERFIA TR, KA 25 5 B e, Sk A WU R AR K AP, S0 2 o e i P/R
FH/NTF 1 EINTTALIERH) fadth P/R (H-—7E 1 ~2 2], B m ik 40, P/R K BT SHE
REREES A R AEFR R BN , WG AE T I A WA R P/R /NI SRS LTV AR G, PR ik A 7
Tif&e PEIRGE P/R TE 2.0 JeA5 i, MENR fa S A FEDRL 2R BUBMIK, T £ 308 007 B B A, K AR VS BRI BL AT, 1AL B2k
7= E LA P/R 18 2.0 BERIE Fr AR Rk f B A P BB AR
M P/B RECRE , MR AN BOE TR E 7 Ml , b 3 Feshel B AR fa . T I R A D
3.1.2 KMHEERER
TERE IR ST , WER f 3B K T D630 7T 35 20000 ~ 35000 Ix, g1 TR A, BB L. BA
M BE K MR 6 RS2 B BREN B R SCRTECT , D6 3R BE A TR R I TR BB 58 , MK R AR B T, S sR fE
EROEW . B 1 RGBT DU T DR B B R A T ORI B R B . TRIE S,
ARG HA L AMEAE NS KA 0. Sm A b, TZE 0. Sm LU A | e,
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1m’ 7K T H PR AR ) 10 B 7o 1 5 ] N (R P T B2 A9 K B8 34 5 (H& K AR S B BE Y 50% 1130 W E
SREE, BN RSN R P BUB ST RO R R, e L3 TR WA ) R PR A R S R R O 0. 55% sk,
B 5 MK 1.46% ~2.87% S, E¥IME 2. 15% £0.51%

PR RAL R r LIRS RS 5. 76 i 645 1. 78 B, FR s LB EITE 1. 78 ~4. 46 Z A,
1K 2.96 +0.88, HIXEAMEFABEAR ' ELL VHERAR 46085, FR I P 15.342 £5. 1, AER
WG 5 AR R R a & BT EFAHR , AT SR R i 4 R a & R IO AR R K (&
BRI = JIREZ 3G

MRIEERIR AT SR YOk, IR X 4 ~ 10 A 4, 15K K H A FRHR S BE & 301369. 86MJ/ (m” - d) , BUHE
WM L A K T VR B R B 7, B v 7 B R IR A P BN 7 B B U RE B, ARBE A E
X R, HE R RTERRE(FK6) . KEEBWP LR HXH KRR RN 0.18% ~0.94% ,BAFFHAK 145
K FHEE B F R0 A TRt i 5 AMAEN 0.49% ~0.94% , ik T F 5755 4 B R S RIA0 & i 0K B
PRI (0. 86% ~1.64% ), KRG ARG BMREFT TN E T 4.67% ~8.66% ,F36.46% +
1L 17% . BT 1# 34 Ieat O, S0T 4 68 G015 X IR I Y B R A 7 A A A 3. 08%

~4.75% , 53 45 RO SR BR ML F AR I , LU AT R SR O Tk E I UK BEE R O £ L (R EL B AR 45
FHRIB AL (8. 46% ~15.5% ) ik ; SREWRKE =W 88 7= B @ H B BWMHR =B 5% ~ 15% ML, MRA
SR E 72 AL R 5t AN A B AOK SRR, X T RE MR AR RO B A 5 A B R . KINRERE 1L
Sl S 7 B A A AR 0.020% ~0.029% 752231 SE YRR Eh Bl £ BB AR o

F6 MRAFIHEMENRETNORBHLUE
Table 6 Ecological efficiency of primary productivity in the coastal ponds

EOE pmEER 0 o WS WEEPD feRens s SEER
WP Synthesie oo SERER g e 0 Cnumm arowk awges PERLS
Yield period  Net energy " < FEHE
#2 No. P, energy Svnthesi ¢ fich Net energy [ Net fish JIHE Fish vield /
(50,/ (MI/ yntesize o of $,B  P/solarratio yisld/P, NetS,B/P, onYee
2 energy (kg/hm? ) solar radiation
(d))  (hm’d))  (ER (MD) (%) (%) (%) (%)
1# 3.62 531.42  95654.88 0.18
24 10.67 1566.36  281944.08  18674.40  13403.40 0.52 6.62 4.75 0.025
34 11.56 1697.01  305461.44  20833.00 903.60 0.56 6.82 0.30 0.002
4% 16.85 2473.58  445244.40  23794.80  14758.80 0.82 5.34 3.31 0.027
s# 19.34 2839.11  511040.16  23870.10  15722.64 0.94 4.67 3.08 0.029
6 9.97 1463.60  263447.28  23333.00  10823.12 0.49 8.86 4.1 0.020

3.2 MRAKEEMELET g mET

N T B ARG A = 1 R, A SORBE SCIO B , N ZR M LS K IR A B R R
EB KEBYIE JERBEEE TN NH ™ TP Mg®* \Na* |Cl~ 24355 iy (00 4 A2 7= Syt AT 1 1811,
3.2.1 FiFEYEYEBNIHEESE

BRRLHETRWNN AT IOKERME A= AR R RN R Bl TARRKE, REZE
PRI YRR S5 (T RELL S & Fh A B b2 F s 22 25 R B R B 22 RS R, B Y B SR A &
RN FERRINESR . MR G KERE YL YR (B) M4 = (P,) FIAF NP, =8.747 +
0.0676B;r =0.312" ,n =42, — 3K 2 AKX B B FH WAHKHE(P <0.05) . HEGEMYRET HWEIETRER P,
=5.865 +0. 160Chla;r =0.461"" ,n =42, “F Z [AABIHR B ERMEME(P <0.01) . FESHRE= 2N
KB BENIEAR, HMGE a T8 SWRAES MM R, HCRAMRERMEBEKEMEE R
BEERAIEEE, T H KA 2Rt R B R A B KRR A 7= 1 LR B R E W E BRI
G
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TR A R AR A S B, — R L R A B A i (BAEY R - ETEE,
BT H e R M A P R A . RS A ot TR AR Y B R, A2 7 ~ 8 A fr LR R KA, KA
QNN THEAEE,

3.2.2 BHE OLEASIENE

H TR 2RI HE AR A6 A7 BOR SR B ETR D, BIE A A AR 5 B (X, I/m™ o) HUBL T 2 B 4
i, EESE TR B MR 1 (P,,mg0,/ (L-2h) ) TR FRLEE 4370 , Wi K Z AR BN B2 MO,
EVEY:pyf

P, =0.089 +6.793logX ;n=44,r=0.776"" ,P <0.01

BANGA 7 N B B AR S Y SR DG LA AR Y

| P, =18.947 -20.404SD;n =44 ,r = —0.689** ,P <0.01
ARG R, R IFIBRAEFE S VI RE R 0% T 6#5EBAK, (8 44% , X /KRR rE Y LY &
KK IEA R A 5 5 Ak 5,
3.2.3 KA PREFRE
PEWAE IR R A Sk AR Mg W S AR B I AR A O IR G T AR R
P,=0.6112 Mg’* -1.684;n=12,r=0.898""

VLHH KR Mg® " vk BE VR WA IR 42 7= 0 A i, Mg R I Y AE i R R TR, EAMUE
RV R M R L 4y, R 2 5 R R BRI 1T, Mg BRI SRR WA, X R BN KL SRR R
R HLBR IR B, RULTE — B A T KB g 7= 1 B Mg™* B8 VR B B9 388 i 384 Jon

TN.NH," TP % 53 PRI Er= S BIHESSRR W, B 1435 TP AR A: /= 1115 8 B2 K8, #HE
JifEH P, =16.237 TP +5.684;n =12,r=0. 656" , HE &ML AR E,

TR - BRI T R AL B RS IR, kKA AR R R —RE R
Fo Hammer' ™ 3% KRBT FL 455, MG T 1R FEIAY P iRk K A (ERBE > 3. 0g/L) B AR AR R 09, N i
ERAKGE B RN . Caraco ™ RFSY TEETE 0 ~ 31g/L 2 Al MOS8 MO VR W AE 0 A0 K B0 ES FR KR k1, 98 i 3
FEBARMT (0 ~6.5g /L) NBEpR M, AAEREh4H (31g/L) BIAERY . AU R FRATEHE R TR LIRS ®
FIE, TR R KAE BRI K B REAN ., (B2, N/P HS5W% AR 7 %R & HA S A2 B
FIKV BRI R P, =2.563N/P +0.375;n =12,r =0. 848" , {HEAMEIR SRR AN HA 7= Sk ok g
F N/PAH, AR 404 R R R K AR N/P (R I A 7= 1, b IR AE 7= b W AE A K i 8 BB AR R 7 A

[FRE, KRR BE (Na ™ (CLTWRE ST M EE S R ERX 3 MR E SHHRA > HRE B EBH
Ktk

N T B R FER IR R A 7= I i E B A T SRR E R T 5094 7 AT Zoog A EH
H FHEZS EH A EFRAER N, AT REBEZH T, RABRENBEKF(0.1) , R INT P, =
0.0785Chla +0.0577 I"® +1.346;n =22, F,,, >F ,, >F, ., S5REW, IRIHAYIH 52 5B KK IAEE
AR B 4 S0 5 B B M i B SR R A P 1 AR B B e R B

References :

[ 1] Corine Glé, Yolanda Del Amo, Benoit Sautour, ef al. Variability of nutrients and phytoplankton primary production in a shallow macrotidal coastal
ry p
ecosystem. Estuarine, Coastal and Shelf Science, 76 (3), 2008 642 —656.
[2] Fatimah M Yusoff, McNabb C D. Effects of nutrient availability on primary productivity and fish production in fertilized tropical ponds.
Aquaculture, 78(3-4), 1989303 —319.
[ 3] Dang K Nhan, Ana Milstein, Marc C J Verdegem, et al. Food inputs, water quality and nutrient accumulation in integrated pond systems: A

multivariate approach. Aquaculture, 261( 1), 2006.160 —173.

http ;//www. ecologica. cn



2 LR S RMEESRERCE RN A AR T 1047

{41 Zhang J M, He Z H. Inland water area fishery nature resources research enchiridion. Beijing: Agricultural Press,1991. 24 —71.

[5] LiuHL, Jin X C. Research criterion for Eutrophic lakes(NO. 11 ). Beijing: Chinese Environmental Science Press,1990. 142 —215.

[ 6] Wang]J, Wang J. Some questions for conversion with phytoplankton chlorophyll, biomass and production. Botany Research,1984,2(2).249
—258.

[7] Christopher F Knud-Hansen, Ted R Batterson, Clarence D, et al. Nitrogen input, primary productivity and fish yield in fertilized freshwater ponds
in Indonesia. Aquaculture, 94(1), 1991: 49 —63.

[ 8] Honglu Yao. Phytoplankton production in integrated fish culture high-output ponds and its status in energy flow. Ecological Engineering, 1993, 2
(3): 217 —229.

[ 9] HeZ H. Primary productivity and energy transform ratio in Chinese lakes and reservoirs. Fisheries Science, 1987,2 (1) :4 —30.

[10] David J W Moriarty. The role of microorganisms in aquaculture ponds. Aquaculture, 151(1-4), 1997 333 — 349,

[11] Zhao W, Dong S L, Li S D, et al. The primary productivity of phytoplankton in saline alkaline-ponds. Acta Hydrobiologica Sinica, 2003, 27(1) :
47 —54.

[12] GuXH, Hu W Y. Ecology study of energy in fish pond of different culturing structure. Journal of Fisheries of China, 1999,23(1) ;33 —39.

[13] Hammer U T. Saline lake ecosysiem of the World. Junk, Dordrecht 1986: 1 —261.

[14] Caraco N. Nuirient limitation of phytoplankton growth in brackish coastal ponds. Can. J. Fish. Aquat. Sci.,1988,44(2): 473 — 476,

SEXW:

(4] TRER,MEH WK B ARFHRRA T, S0 Rl R4, 1991,

(5] ximz, Ml ESR MREERCEENEE R . bR dEFRAE MR, 1990. 142 —215.
[9] I PEBAKENIIRET I BHERFLRR. KP4, 1987,2 (1) :4 —30.

[11] B30, EXUK, 218 , % SRR IR R A 7 1 ER ST, KA A Y241 . 2003,27(1) .47 —54.
[12] A, B3R RRFHEHAEIRRE SR, K/=2%¥iR,1999,23(1) .33 —39.

http ; //www. ecologica. cn



