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The contents and dynamics of different forms of
phosphorus in shrimp culture area of Pantu, Tong’an Bay, Xiamen

GUO Feng, NIE Xin, ZHOU Shi-giang, HUANG Ling-feng, SU Yong-quan, SHEN Guo-ying
( Department of Oceanography , Xiamen University, Xiamen 361005, China)

Abstract: From May 1996 to Feb. 1997, the contents and dynamics of different forms of phosphorus in two
shrimp ponds and the inflow channel in Pantu cultivation area in Tong’an Bay, Xiamen were surveyed. The
results showed that the content of particle phosphorus (PP) in shrimp ponds was significantly higher than that in
the neighboring bay, while the content of dissolved organic phosphorus (DOP) in shrimp ponds was slightly
higher, and the content of dissolved inorganic phosphorus (DIP) was evidently lower than that in the neighboring
bay. PP was the main existing form of phosphorus in shrimp ponds (78.25%), the contents of DOP and DIP
were lower (14.82% and 6.93% , respectively), while in the neighboring bay phosphorus exists mostly in the
forms of PP and DIP (44.49% and 46.39% , respectively), and DOP only constitutes 9.12% . The seasonal
variations of the different forms of phosphorus in shrimp ponds are different from those in the neighboring bay.
Key words: Pantu cultivation area; Tong'an Bay ; content of phosphorus
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1 HEMRRFE

1.1 HERX AR
1996 4E 5 H - 1997 4E 2 AXHE TR FEIF 16,17 BiFm R ALE AE#HT T 10 M H REZE,

BRXM FRZEN, EHTm 26 O, FYEOEMA 2.8’ FRERE, EERFHEEZH KA
BEFEE EBEREAFEFR UREXE., HESREX S A THZE9AFERT I (BAH 12
~1STHE), 10 AEZBF 2 AFMAAMIF(BAH25~30 TE).
1.2 AEWEMTE

AR B S A REKEE 1 A, s A REE 2k, JEAR BRI E Mg KB pH E M H
FHEH, A RO E SRR KA, R F & 8 49K B R & S AR (R4 AR DIACER B X 4Pk
MR, KERFETRE, B ESFAE RN TS, IENHASERHEE a SEWHTT
55¥To

w4 % a(chla) : /KL 0.45.m IR IS5 LA 90% RERZE AR , 752 L7 e 0 T HIE o

T M A AU (DIP) - & SCER (410 7 B E .

7% B AL (DOP) /KRR 2 0.45pm IRFET I8, UL K,S,0; 9 E AL R IH 4L, B 50 20 o6 8 B 5 Y
HEEAESE, 0 DIP A1/ DOP 5 &,

B 455 (PP) ; TP 1% DIP 71 DOP B,

BB (TP) : KT I AR DL K S0, BALEIE .

2 #R5ihe sr -
25 ¢
2.1 MBEXaFEAFS
BWHYNHRESAEARARSHODEA
FYXR, HENH BERABHSE 88X
1.57~9.50mg m >, F#¥ 4.34 mg-m™ >, BHEHEMT
W, MBWEURE,S FEOASEBRB.MEF 5 6 1 5 9 10

15 k

Chl a/(mgem™)
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.
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.10 A EBAF 2 A BRHE 2~ 3 mg-m T HIRTTAE, T
XEEEKEMFTEAARME D, B1 MHEEasBEATHK
16,17 B MEE a SRWHTFHH 2.61 ~ Fig.1 Seasonal variation of Chl-a

25.28713.74~31.17 mg'm >, BB TFTEX WA, HK
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9610 =W & NELY MAHIX , B XK KEBENRK, 16 5 B IR, 50 8™ =, RAEE 58,
Z M PSR B R K, R TR A MAR BTN SR a SEBK; T 17 S E 6 KRR #HTE
— M AWEHARE FNITERFEEER  REZBBEOAL, HBFHEYEDEHR BT 16 FHH
B, 11 AEZ 4 2 B HANIFFELIE, 16 SKAWNE, ANTARTRAR BORHEST 175
M, HEHRE S EhE 17 5B S, WAEKMA G, 16 SHEHE T 17 51
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2.2 ARESBHSELEIE
2.2.1 AIEMELHBE

HWEZEREAR(E 2), i DIP & 2L R &AM, FEWHE 0.02~0.34pumol-dm~?, L 0. 1pmol -
dm AR, F{UH 0. 10pmol-dm ™3, BEX PSR DIP S BN LN & B %, /4T 0.12~ 2. 16pmol -
dm™3, A& F 0. 5umol - dm~3#1 5 74% , ¥4 0.85umol -dm 3, 14, B X P DIP FEE 800 B 4545
5 A-9RAEALAEZH EFABEE 9 - 12 A, K LA 0.8~ 1.0umol-dm 3,12 AHER4E 1
A -2 A TSI KF, 7 0.28 ~ 0.40umol - dm 3P Zh, it N DIP RALIE & 4 3 72 B AR K F, T
HEWRAOUBEAHE, LEASHAFZFBEEYAYERSAX, AAFHEYEEREFAIER
B THLBE T TR B T -7,
2.2.2 BEFNE

7K DOP 23K B B UFAEY 405 77 1% 30 0 A A HE it , 78 9 b o FR7E 0B A0 AR 38 DA R 3R AE L2
AR BEEEEREZ—  AEMHEENE DOP BN EERR , BAEERT., AELEREW.B
XAHEES A -10 A DOP & B H , £760. 11 ~0.32pmol -dm > 3, ¥ 19 0.21pumol-dm %511 A &
BEIABRMK, FETEREN0.03~0.16pmol -dm~3, F34 0. 11pmol - dm 3, ¥F# DOP & & 5
0.06 ~ 0.45umol*dm ™3, ¥ 0.22umol-dm 3, ZEIE L T LN S,

BXAE SR DOP & 82N — T EFRARE—AREENME K (E 3), AR B E B
KIS RZEFE K, TH SRR, LA . BRBSES I3 E 7% 8 2t % 91 DOP 2 B4R
VR A, HESIREAR K, 7T L AR X DOP th A MR LA, X5 DOP 4t T A Wi= 4 #11
FEMREB/FZh BAREA X, FEKT DOPMEHBENFEE, TERBRERY R, KB4 E
AL KAE (A ATP) , N5 7K B BLE 4 (RO ) B A 0S) | TR W38 55 32 30 A W0 35 30748 AL B S 0, T 6F i
FENBWEDEE LEEREHEY R HEE)BL TRRKELZ H,
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Fig.2 Seasonal variation of DIP Fig.3 Seasonal variation of DOP

2.2.3 BHsE

KPR BAH (PP FEHFHAEY ANBEE RS BERKE TEZEN LR TIBAR, AR
HF &R S WHAR, AEHETEHEX AEN PP SERTEHEHNENA, BN
BHME. SA -9 AGEUXIFFENE)SEES, &5 315 3.36 M 1.69umol - dm 3, B 3 &
K310 ABLUS(BAXTERFRERE) , & EMENEE Y EE THE, 257 0.4 ~ 0. 6umol - dm >4k (H
4). 5 A -9 AKEER,EMEYRHRBHEY) WEYERK BN O TR IFEKR, HEE
K, EEREWRE ZEE, FFREKENE X NS, Bt PP 3 E&E, R ,7 A -8 AR=1KE KTH#
RHRERFYREREEXX - PPRALFERENEEERER, 10 AZE, KB TR, By SE
MAEYERZED, B AWNIFERWREEBED 15 PP A EHKIK,
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AN, WA MBEXNEK PP EE, SN EHMAN PPRERANB IS, LHAESA -9 AR
WXMFFRAMERLARE  XEEEESNEYERXKHAEREE X, HIF0ME X N5 BB 50
BE a FEHAT LR ERIE,TH,

16 5% : PP=0.108 OChl-a + 0.008 7(r =0.856 6,n =19)

17 8#%: PP=0.088 3Chl-a + 0.257 4(r =0.758 2,n=19)

BEXWNEN: PP=0.105 8Chl-a + 0.3526(r =0.524 7,n = 19)
AP BRI S R R a S BB EMHEL, MR KNS AR E AR

BRI RIS SR B F E R R A R, X R AR EIREN . 5AREBXH
L, SR K AR BB # , R X R I S RIS HE K R IS A X 8059 , (R L R TH AN 3 1 & F B R A L
VZICTHIE, KES BRI LF A (FERFHED) N E, MEXABUNEEERR, 5 .%
B RE B, KRR FREDS, B —E B E N IEE Y BR .

2.2.4 EE

TP Jjy DIP.DOP #1 PP Z fl, WEZEHRIEFAMBEX N TP WS BT RE S, 18 5 F i, g
BXHE TP S PPREHTAMEIEEMM,S A -9 AKBEESEHE TP S B0 E,7.8 HixgE,
AR X NSRS 5135 3.77 A1 3.20pumol - dm 3510 A Z /5 HE/K BRI RE L EE T, £ 0.5 ~
1.5pmol-dm ™3, WA, A BB TFHMEKE, P FI B X N TP R 2 A RB K, XM %5 M #H 2 [
B ERK SR B S DEFERAX, MEAPSHSIWEELFANEHELS,

— e 17 5ith 4.0 —— 175
—— 16 St 3,5[ —W— 165
—— KR —h— K
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Fig.4 Seasonal variation of PP Fig.5 Seasonal variation of TP

TR E L AR X NS K AP EAS AT TR 1o WK L WEH, 5K R b SOk 25 5
(PPYIRZ G T X, HP K F 70%M 5T 65% , KK EVW#E A LB (DOP) , F 1 15 17.84% , 15 T
BLB% (DIP) & B P & L PR AK, I 7.93% . Wi B X N2 DIP #1 PP (5 & KH B, F¥ N 45.84%
44.63% , ~FH R, W DOPFH R 5 TP 9.54%, WEVALE,5A -9 A PP L ER,
DIP.DOP & 10 A B4 2 AME , XS ERAYENT I ELERE X, Bk M EmERM
JURIL T #98# & 78 DIP,DOP #1 PP A7 &5 H 43 314 30.60% .27.20% 1 41.50% , 25 £ 45 B X N &

MR PP EE R R FEEY AN, TP FHEYEENEES TEX NS, X4k PP 1
TPHEFSHARERAE RN EERN, B4, RSN EEEYEYEXN THBRL MO REN
FE, 18 A B X Y 0 2 9 DIP 13t PN F A= 19 DIP AR R85 77 A 4 MR, 5 2 3 BRAF i DIP &5 & B B2 41k
MERFN, BEXAESH TRIFEY YRR TR (R D), K 3 sh A B ok g2 &
FYE, XREEEXNE DP AERGEHNEEER,

5 B X N K DOP BT (5 EL &8 8 /N(17.84% #19.54% ) , i AR T RIBT AR 10 AT i B LA
(DON) iR EEE R (5 B A M 59.76% F1 29.55% ), X — 7 T b % -5 B 1T M T 5 35 /B Bh B 08 X, R e
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r3t DIP Bk BRI T DOP MKEAE, 5 — 77 DOP 9454511l DON 5 878 2 , T 5 ki, 26 A
EH8EK DOP 4 FHERE 2 &, B & Alaste

F1 TEAESHARILANETEL(%)
Tab.1 Seasonal variation of the ratios of different phosphorus forms( % )

B K Ex 58 6 A 7R 8 A 9/ 104 1A 128 15 25
DIP 7.02 3.84 5.32 9.11 4.87 12.56  19.06 4.33 4.02 18.20

16 Sib DOP 17.54 11.92 8.65 4.78 11.98 17.24 24.52 37.84 27.60 17.77
PP 75.44 8.4  8.03 86.11 83.15 70.20  56.42 57.83 68.38 64.03
DIP 10.91 6.32 3.71 3.00 7.43 7.86 14.61 6.83 2.51 7.14
17 5 DOP 20.00 22.68 8.83 6.82 15.91 25.47 15.53 22.44. 20.60 18.75

PP 69.00 71.00 87.46  90.18 76.66 66.67  69.86 70.73 76.89 74.11
DIP 4.30  28.91 51.65  42.19  57.76  41.62  56.62  49.65 33.74  51.%4
#KE DOP 12.08 13.54 6.82 7.14 6.91 12.07 8.92 10.14 8.43 9.30
PP 43.62 57.55  41.53 50.67 35.33  46.31 34.46  40.21 57.83  38.76

3 %8

3.1 MMMEEXABARESHENSE
BEXIFmAFRE(PP) BB R THSIENE 75 A -9 AR WX EF R M E , 4F 1 #F 17 PP
{8 (1.72umol*dm™3) tk 475 (1.09umol - dm %) & i 60% , ¥F it PP 55 Chl-a WA XML ABE RN EE,
ERHh AT A VLBE(DOP) S BB S THE . IR A T AT HLE: (DIP) & EE S A /M F 0. 1pmol -
dm~3, 4R IE N ERA S L H KT 0.8umol-dn 3, HER TIFMH S &,
3.2 ARESBENETEIANE '
ZHHEEREETENZN, TRMEXAEN PPAEHENET T/, 5A -9 ANEEN
BRETIOAZEHEE, BRXAEDIPES AZ9 A LAZEHEMERSE,9 A TAZEEH &,
it P B TR R E R, AL FREAKE, THE SN A, DOP B T4 T ARB=4£
ERORERZEZ P, BARE, BEAE-FREEARERS , 10 SR,
3.3 AREIESBHENE E LE]
HFARAEYHERNEZR BERIME RS ENEARESHNSELAAHEES., st
B T E BRI B (PP S5, & B BEM 78.25% ,DOP.DIP S B &/, 5 14.82% M 6.93%; ERXK A
7 W2 LA PP F DIP 3 (44..49% F1 46.39% ) ,DOP BT (5 EE BB/, 8 9.12%
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