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Influence of Decomposition of Cladophora sp. on Phosphorus Concentrations and

Forms in the Overlying Water
HOU Jin-zhi, WEI Quan, GAO Li, SUN Wei-ming
(Ocean School, Yantai University, Yantai 264005, China)

Abstract ; Sediments were sampled in the dominated zone of Cladophora sp. in Rongcheng Swan Lake, and cultivated with algae in the
laboratory to reveal the influence of Cladophora decomposition on concentrations and forms of phosphorus in the overlying water.
Concentrations of total phosphorus ( TP), dissolved total phosphorus ( DTP), soluble reactive phosphorus ( SRP), particulate
phosphorus ( PP) and dissolved organic phosphorus ( DOP) in overlying water were investigated, and some physicochemical
parameters, such as dissolved oxygen (DO) , pH and conductivity were monitored during the experiment. In addition, the influence of
algae decomposition on P release from sediments was analyzed. Due to the decomposition of Cladophora, DO concentration in the
overlying water declined remarkably and reached the anoxic condition (0-0.17 mg-L™"). The pH value of different treatments also
decreased, and treatments with algae reduced by about 1 unit. Concentrations of TP and different P forms all increased obviously, and
the increasing extent was larger with the adding algae amount. TP concentrations of different treatments varied from 0. 04 mg-L™" to
1.34 mg-L~". DOP and PP were the main P forms in the overlying water in algae without sediments treatments, but SRP
concentrations became much higher in algae with sediments treatments. The result showed that P forms released from decomposing
Cladophora were mainly DOP and PP, and the Cladophora decomposition could also promote the sediments to release P into the
overlying water.

Key words : Cladophora ; decomposition; phosphorus release; overlying water; phosphorus forms
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K= NI E 3 ( Cladophora sp. )[13]. NI 6 7 2% A 15
HERRT K SR EE AT IR L+ em. HHT, 328 00 i ik
T ) K A BE T50E 3% 2R B 9E 2 46 v T TR Ui
(ANEBESE) | AR DI 6 e (4 6 26 ) I 4108 48
b ARBESEIE i A N R 07 2 WIE AR TR
BEICT I3l o KA 2508 B 2 S TR i R s i)
SO 5 TR ) B DR B 3 2R AT T 0 il R K - BT WA
EANEp AU

1 #RE5FE

1.1 FRA R

2012 4F 4 F 78 KRG W0 NI B e 28 & IX 8 (37°
21.447'N,122°34. 301 'E) HIN 2R Je #y R ERZ
PO (0 ~ 10 em) | AE K RAF BRI R 3 F13R 2 8
K. X 8 R AT A A X, KR TS Y™
LR NI B B2 K. FE SR AR IR N
R, RV [F] S g6 2. U 25 Bk sl AR 1 ik A FD
B IR A1 4% FH (2°C) , FFI 5 W 10 Tt 77 T8
. pH Kok, WIE#E LRSI T R R S H
EME RIS, H A RIK 2RI K P, ¥ VR RS
(=20°C,48 h), & H. Bk ugss H, HEA AL
PEFRANT . pH K 8. 07, i 0. 057 mg L™, Al AP
KV 0.011 mg- L' AT MRS 0. 001 mg-L~".
1.2 5t

RIGAA N 2 L R BBERR (h =23.5 em,d =
12.5 em) , %5 PAbEE 3 REE. RSB0 H .
A10 g#HE +7K, B30 g ¥ + 7K, C 10 g ¥ + /K + UL
. D30 g ¥+ 7K + ULEW) . E 7K + UL

FARERAE  MERRFRIR 0. 30 kg (BT EETTTANY) , ¥t
XS] F-Bl TR, A DURR ) 3R i B 2 — 2
100 H 2 e M, SR J5 A A )it (fef 5) 1 RIE
P (TR AL B FUI AN ) |, 55 m mbeh i 22
MEIEA 1.8 L It BB MK ; be bR 1 BE 7 R 4R DLk
g R R, WS E K pH | VR
RGPS (3 dWE 1K) EEHEKER
I 3 cm ARWEIOUKHFE (26 1 B A HEURE , Z 5 2 d
WRE 1 UR) 0Bt /K v il S 25 0 A ol 7 1t
YR IBORE Je 40 FEAR R R A3 55 5 7K. 348 245 o st
SE BT i IR AA A, R0 R IR
20°C A2 A AR 30 d.
1.3 Ak

S L R R AR T S DT e R E
RV PR R KRR RS A B R T A SRR
FEREPINGE 3 vV PR . KRR U8 IS R B BT ok

FEVIE 5 BURLASHE SV v Wk S & e 2
WA LB, v RS T IE TR
£[14].

VAR MEERI) SGE-FK2 A48 INAE ; ML S,
HL S AL (DDS- 307 ) M %2 ; pH: # 45§ pH 1T
(FE20) 7€

DUBUIBE IR A 00 2 R FH I SR BUA . KR
K 1.0 mol-L™" NH,CI, 0.11 mol-L™" NaHCO,/
Na,S,0,. 0.1 mol-L~" NaOH F10. 5 mol-L~" HCI 2
W, 535145 3] 55 45 5 A5 W (NH, C1-P) | 7] 3k 5t 25
(BD-P) . %k 45 4 AW (NaOH-P) T4 25 & A 0
(HCI-P).
1.4 ik

GEiT ATk H SPSS 17. 0 2144, ] Turkey HSD
oo LA 1 AN b 3R] 4% 48 b 14 22 S 1, I 0k Sl
K448 25 W 18] (%) A OGP 2E 4T T 3 A ( Pearson’s

correlation ) .

2 HREH

2.1 Spfpad B KR L S 80 A8k

NI 35 (8 B K P R4 (DO) F 1 B i
TRE, HIMABE R E  FEEERLE 1(a)]. &4
EAK DO HRMAZRHNO0 ~5.22 mg-L™", Hrh
e AL B AR T JCEE AL HE (P <0.05) , 45 40 B
oK + TR > 10 g 3 + K > 10 g 3 + /K + 0T
W) >30 g 8 + 7K >30 ¢ ¥ + /K + UL, 30 ¢
+ 7K F1 30 g B + 7K + DR W A B 7E S 43 B[]
(0 ~25 d) B FIRERAE (DO <0.20 mg-L7")
JEIA S A IR m (430 1,34 mg-L7' AT 1. 48
mg-L~"). ATREJEEN . i FRIEBE ML T 5, ™
AYE SR, R FE T KRR S AN
Srffat B, B KRR B— 2 0 R
(AR A, BELIT T 2 A0 U

SR K A pH (8. 07 ) AH L, 36 28 43 fifk it 2
KACPE K pH AE A TR, A5 06 R 6. 34 ~
7.90 [ B 1(b) ], X5UUFY(pH K 6.97) XF I3
IR EFIA 5. MEEAb BRI pH B s [R] 2 20
SE TR, ZIEART LI ARG TR EHE. 7£0
~15 d W& AL BREY Iy - 7K + DUERY) > 10 g %
+7K > 10 g # + K + DB >30 g & + K + DI
>30 g #E + K, H 25 s # B AR T K + DI
YL HE (P <0.05) , U5 HA AL PR E) 25 50808, 10 ¢
4+ K510 g B + K + DU AL HL) pH 5 DO
)35 R AR E I IE A EOC R (r 430020 0.95 7
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Fig. 1 Changes in physicochemical parameters in overlying water during the decomposition of Cladophora

F10.90°").

L FORAE A i AR P A AR R, R
WA ETE. AL A 22 S OR B B AR R AE 6. 61
~7.34 Sem ™' Z[A], NEEAL FEAS B 6. 69 ~ 7. 34
Sem™ CHMFEH 6.61 ~7.16 S.m™". T WHIE
BEIET 43 o KA L 35 A K
2.2 EUKMEEE SRR

L2 AT LA, W 38 53 it ok A v AN () Ak 2
FEKEY S (TP) & 5 25 S AR, R IR 0. 04 ~
1.34 mg-L~", Horp g ob 31 50 35 05 T o A B (P
<0.05). £ hnEEsb3 i 2E fh SR o], =30 R Hri
(0 ~10 d) FifiFsf ] 24 11 F, 7E 340 P (10 ~ 20
d) TR R W + DU AL 3 A B BT
AN[EIAE AR IR AT R L 30 g 3 + 7K > 30 g
+ K + U > 10 g 3 + 7K + UMW) > 10 g 3 + /K
> 7K + DU ; ZEIR50 T 30 ¢ ¥ + 7K + DU AL
PR E R T 30 g B + KALHL(P <0.05). 7565
H1(20 ~30 d), ¥ + VIR B & B3, R
H7:30 g B+ K + DLW > 10 g 3 + K + UL >
30 g B + 7K > 10 g B + 7K > K + DUFEY, Horh i +
TR AR ) i 2 1) JC IO A Ak L ) 25 5308 I /K
(P <0.05). FEEA KSR, K + UTEY AL B
) TP 2w ¥ 3K, 28 L 7E 0.04 ~0.09 mg-L™' 2
). DAL A3l WL, oK p i Sl 1 2 5 A B
KRB, e MO I o3 e o R v ] KA R 1Y)
BN EEEMHF AR T, DU A
et A T S 0 e B B SR BN S I A A
2.3 LAUKHRIE RSB E R AL

3 SR T PSS R R v b P K T

0
0 5 10 15 20 25 30
td

B2 RIEESBIRPEBKGEEHIENTH
Fig. 2 Changes in TP concentration in overlying water during

the decomposition of Cladophora

(DTP) (sh75454k. 30 g BEFALFRRY DTP 75w 7E ik
EHT T (0 ~20 d) FBLH G T S FE AR AL
POJRWICH BT ETE; 10 g o+ K + TR AL BRAE
HHI(0 ~7 d) HEA i TR, 25— H 2% LIt
10 g PE + KA BRI U IR B R
MGk T . 7RS0T T 91, DTP % & i & 2K
.30 g B+ K + DU >30 ¢ 8 + K > 10 g 3 +
K+ U >10 g B + 7K > 7K + DL, (HIA 5 5
W10 g 3 + 7K + DU AL PR 0 25 55 T 30 g ¢ + K
(P<0.05), 443 DTP & & 2867 0.02 ~0.71
mg- L' Z . 5 A8, K + DI AL HE DTP &
RS A AR AR 2, AR IR A 0. 02 ~ 0. 06
mg-L~".
2.4 bADKHAIE R SRR

FEWIE 3 0 fifk ok 2 b S () A B4 1) AT 35 1
(SRP) & EMAATE R ZE 7 (K 4) . ¥ + JIR
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Fig. 3 Changes in DTP concentration in overlying water

during the decomposition of Cladophora

Ab B P B R O R (] T G AR A ) A B
(P<0.05),10 g 3 + /K + UURLW b B ) Fic i & 1
i50.36 mg-L™"' N 10 g 3 + KALFEARY 6.7 5. 7RI
KHII(0 ~10 d) ,SRP &M 2K R .30 g % +
K+ UL >30 g 3 + 7K > 10 g 3 + 7K + DU >
10 g 3 + 7K, 7K + DUERY, Hi 30 ¢ 3 + 7K + LR
Y5 30 g B + KA PR 25 553k B K (P <
0.05) ; 7EHHI(10 ~20 d) , 1% 10 g 3 + /K + TLE)
SRR RERELE E TSN, T A AR R B 5
Ja WA AL B SRP 19 & &Y 5 TP, DTP #H[H. 10 ¢
W+ K 5K + DUR WAL B e AR 00 S B v SRP
ARG, ZEE 350 0 ~0. 05 mg-L™" 10 ~0.02
mg-L~" AT UL, 7R s AR R S LR DU AT
FE AT (7K A AT Bl A i I A B, X e T
P il it R T K R BREE S5 A 1 el AR fi i T TR
ERTHIOPES R

2.5 NIBEs MR KSR IE S AR L

0.8

—&— A

E4 NEESBEEREBKETAERSENTL
Fig. 4 Changes in SRP concentration in overlying water during

the decomposition of Cladophora

5 ST OREBY B K A RS B A
SRS B B AS k. X 10 g BE 4+ K AR PR
TEIRGE T I (0 ~20 d) , DTP (i A HLE 5 nl
WA 5 PP (FURLASEE) 5 REE0 H 4 ey
BET RIS LA K BB TE 50% 475 MifEJE 3, DTP
B T (25 d BF A 70.43% ). #E 0 ~10 d,10 g
B+ KALFERY DTP, PP ¥4 5 TP S 4% 5 2 1Y IEAH G
KR (r 0,957 " F10.93° 7). 30 g ¥ + KA
PR LSS 10 g ¥ + KA, 72T DTP 5
PP 5 BRI LL B A 22 AR K, DTP 5 TP R T 1)
BFEEMFEFEER(r=0.99"") i 10 d J5 DTP Byt
BIAW T, 55 24 d Bk i (83.45% ). 50t
TR BEAR 1L, 35 + DURR A AL 38 PP 6 BBk i i
WELEME T DTP, e il st B R M e B AR T
R P 3.

AWF5E R, DTP B 434 SRP F1 DOP (i fitk A
PLBE) . &S RO 2 A i e AR Ak B b DOP
BT i FEBRA S  F SRP, ¥ 55 ETHE PR E.
10 g ¥ + 7K F130 g ¥ + 7KALFE DOP fr (5 TP 1 i)
A 2> 9N 34.43% ~ 68.37% Fl 24.99% ~
57.55% ,AERTIY S TP 524k 5 2 i IEAH G (r 43031
70.88° " F10.90" ). STHUIRPALEEAHLL, 3 +
TORAIAL 3 SRP B o b4 &, #E 3 v 0 Py AR
= T DOP, J5 8170 4 B i, U B DA W A7 A 7
JKAA SRP 5 5 (4 52 B 5.

DL A ] UL, X JE TR A BT 7, A 4
ff R TR R R BOY A& 2 DOP Fl PP, M +
PR H AR B8R PP FI DOP & &4 Fr i,
R M TR B B o R A6 TP s KAk SRP
LU R R 332 PR A N 8 i ol K AR B 5
AU A HE T ORI BRI, 53— T RE SRR
OB T s A W W4 A7 AE A A5 7K A DOP il PP 1]
SRP k&4 TSk,

2.6  SrfEni e DR IR AE B S R 2 1k
DU P85 455 250 (NH, CI-P) & 2 7E 1564
AR ZE SR B R AR, FT S 25 AN K, A b P
AFAEAE 0. 22 ~0. 30 mg-kg ™' Z[8]. FURAHI 4R W] I8
JEASHE(BD-P) & &80 23. 74 mg-kg ", 5 45 SR
3 M INUTRR AL BB W B BEAR (P <0.01). Hrh 10
g W+ K + UL | 30 g ¥ + /K + DURRW) 20 I AR
% 17.93 mg-kg ' F17.74 mg-kg ™", Wi TR 40 B
i RO W BEIR R 44. 09% (11 6).

JRIR DU h B 45 & A5 85 ( NaOH-P) FIIES 25

AW (HCI-P) & & A x5 8 &, 409l b 50.57
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PRI RE7KAR DO Er i B BRI (18 1) , 7K - Bt ifi
T RGR RS, DU T = Bk 2 B Wb IR, 5 2 2
BB A B 0 DT ol AR A v T R SRS
( BD-P) FIERAR 454 AW (NaOH-P) 255 B i FAAI (/&
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Table 1 Comparison of concentrations of different P forms among different treatments during different periods/mg-L ~'

S| Qb HE TP PP SRP DOP
10 g # + 7K 0.27 £0.03 b 0.14+0.02 b 0.02 +0.00 ¢ 0.10+0.01 b
30 g % + K 0.91 +0.08 a 0.44 £0.04 a 0.20 +0.04 b 0.27 +0.01 a
A0 ~10 d) 10 ¢ 3 + 7K + UL 0.33+0.01 b 0.15+0.02 b 0.08 +0.01 ¢ 0.10+0.02 b
30 g ¥ + K + UL 0.86+0.03 a 0.37+0.02 a 0.34+0.02 a 0.15+0.03 b
K+ DU 0.06 £0.02 ¢ 0.03+0.01 b 0.01£0.01 ¢ 0.02 +0.00 ¢
10 g 3 + /K 0.21 +0.02 d 0.10+0.01 b 0.01 +0.00 ¢ 0.09 +0.01 d
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30 g #E + 7K + DU 0.70 £0.04 a 0.34+0.03 a 0.19+0.02 a 0.17 £0.03 b
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30 g ¥ + 7K + DIFRY 0.84 £0.11 a 0.25+0.03 a 0.43+0.08 a 0.16 £0.01 b
K+ VTR 0.07 £0.02 ¢ 0.02£0.02 ¢ 0.01 £0.00 ¢ 0.04 +£0.01 d

1) [AS AR F R R A A WA RIAL BIAE P <0. 05 /K- 125 5 2%

SICUURIMI L, + UUR W Ab B A 3 AN 56
JAIAN SRP 7E S BT o (%) Lo ) B S e G HEAE
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B+ DU AL B SRP 5 it 34 ) 3 T AR R
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