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P& . WIS UTKAE Y R T B (Potamogeton crispus) FIK &K B ¥ [ Myriophyllum aquaticum (Vell) Verde], B4~
HETEIR 4~5 ¥k, BET 2 1 g5 HEI R 2B & JC MR R B Y 5 3R W 200 mL, AMIMTEALER A NaHCO, , ¥ N ik BE
1.5 mmol/L; THLBEA K. HPO, BN B 0.1 mg/L. WM& H WM pH E#E S 1 M Y HCLA 1 M i1
NaOH P8 5] 8.2~8.3, XU B Ry 1 J8, 15 55 45 o J5 K0 W0 A7 4 4 AR B K 40 W SR 4 W O AL B 25 SRR
HAFRFR 12 h )5 W pH B3 L pH EERS(H 3 5 T S IR 38 5 JE ML 7 4 IR T 0 4 0 JR8 8 4% 35 . TE AL
Toevfe B2 W 35 RS2 e T A\ pH RN IR A 5 B9 JCHL R & &, (B W Mk BE X A pH O RINJC LB & & JC W 35 52w . T ML U 0
FNBE K -1 50 3552 W 17 98 5 K 43 S L (L ML Y BT R A 43 LE (55,34 %60 i T8 (26.73 %) 5 TTHLBR I8 i 5k 3 5%
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FEor R AT BOR SN IR A A IR IS R 2 ) IR
S RVER # LAVT KA 0 O 6 1 7K 2B Rk, 2 4 o RN A8
KR E S FEAL A L8 (Moss et al, 1996 ; S PRk,
201> fH2 UUKMYIERN — D EBERE GG T
KA R R AR P28, LA B A P DL R X
KR e A 0 2 H AN Pt R
FEACTK AN [6] 0 7K AR 0 0T K AR 85 (P) 19 & AR 8 T
PEAG DG F BT KBRS K AR B A 2R 1 52 0, X 35970 48
SOKA YR R LR,

DKM YRS L H 5 18 A RRAE L RE 7% 25 44 iy
fiE Ko A= B3 2 5 el ) TR 1Y) B 85, X K R Wl A0 B B A
+ 43 % ) 52 I (Sndergaard M et al, 2013), [d]
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AR R, FIETE DO A B R0 X 7K iR B i iy &
R 5E 87.9 %0 (B SCH 45,2011 5 Y # SR BB A% Ky 2
B IR IR 2 T A 4 ) K R R =
PR E AR (8 8 5 I Ak 38 B IR AT DA s e 3 R T
Ja X AR R UG e R A AE L 2013) . AR,
#1 AN REXT TR AAH Y FE T 5 4 2 Wl W8 8 R0 25 1) i 47
A PEAR 08 o A KA W) 42U Y B R TR AL
TUK AL PR K AR B 10 5 SR RE 1 25 2 5 R o

TERE 7K PR 558 v, SRR 43 7K Az A8 ) R B T UE Bk TR
£ (CaCO;) (Wetzel, 1960; Siong & Asaeda, 2006 ;
Shilla & Dativa,2008), 2 AL B L. X Z MY
TEfR B A K AR DL HCO; o £ 2 R #1706 & 1F
Mrya R, BB R IR I MY O6E 1 R,
L o) Tl TR AR 1 ) P A B A5 B DO AR, X e i T
T VA 45 it 1) 405 5 B3 6 B0 J5T 43 1 W B T
MM 5] 422 5 W) T 7K 4K P i 4 R (Kufel, 2002),
Siong 1 Asaeda(2006) & L5 5 A5 90 19 £5 4k IX i 58
T KA P TEAE YA B DT AR X 28 T AR Yl R R O3
PLES B 52 A 1R 00 AR A A 5 WA Wy F) I 4y
it Ry S AR T T W L ECR ELR DTUE BRI . 551k
FOREAE LG oK AR AR A Y DOVE R IR R 015 £ L X il
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BB A B TURR G AR O AN 15 (I 2 555, 2008) L o
J& LM AR i B TORAR A AWESE . K v it
fR PETEHLBRBR Ui 2 CO, 4b, iE LI HCO; . COY 48 TB
[AAE. AEJUKEYE T HCO: FHF 2, gE A
K F# CO, fl HCO; (Kahara & Vermaat.
2003) 5 WL 5 177 A7 6 AR 49 DU 5 5 4 s P K R K
MRS SR g CO, RAm R K AR IR CO. , ks
LR (RIE 3L, 2016) .

AR WF 5 30 5 G 0 A 0 K 3 Wl R I o W LR AR
AR W) 6 02 I Wi 1 8 285 R0 AT e 2 1l s AP AR DT K A
Poxg oKk b i B BCSE L BRAE 1. 18 B B (Pora-
mogeton crispus) M H &I B ¥ [ Myriophyllum
aquaticum (Vell) Verde) 12 # B A 5] JC AL B A A
SR W& UK AR AR Sy WIF 58 0 42, 3 3o 46 00 A (] 4 )
R0 4 Wl K 53 e I IR 5 W 1) L F 58 AN (] 0 7K A )
X K AT 1) R R AR I DURRBE T i AR S B R
TUK AR Py A 34T e 6 4 (it BB AR B

1 #MRlE7RE

1.1 REHRERERE

2017 AEF5 R B 20RO R 30 1)
o3 SR T R i A 59 b Tl K 2 PN O R Rl K
L, ARKERTE. 1A HERBGE TRBRL K
5~8 cm M P 0 i U 4 8 FH 2% B8 KOG A 4 E
735 Uk« SR 5 88 FH R 8 R W Y A Ak i 3R T 2 R A
PR T 2 BRI RN 25 3, 23 TR CE T 1 L iy B RS %
B o T B BRI Tt 18 7K R FH % 388 2 4 Bo5 (LI 240
fLAR 0.45 pem) 1 B BR 2 ¥ 28 5 KIBORLY) B 5 m A
A K AP B AT i 3R . BedRE TR
REFA T, OGmE R 12 ¢ 12, W R O R
25°C. WE J& W 15°C, O M5 B 110 pmol/
(m? « ), THEFE 7 d,
1.2 REEit

TiEE 3% 1 S L F R Bk T i AR 4k rp s 9%
6h HEAT FUAL B, DL FSBRAE P 1A N 1 T ALK (Allen &
Spence,1981) ;8R4 A 250 mL BYHE IR &, B4
HEIC M 4~5 #RBEEZ) 1 g BRI TR A &
[F] TG ALtk R e B 1) 3% #2200 mL. M JC ML s
(Ve BE VS T 2 AN b BR, 43 J) J2 TC VR R A0 S in
(1.5 mmol/L) s MBI A M B & T 2 S AbHE,
A3 5 2 TG U 0 B AR I (0.1 mg/L) . HCO; ¥
kb B 5E 3 A5 0 NaHCO, S, oMU &b 3 3 1 7%

K, HPO, 3R4% . W2y & J5 % n pH {8 38 i
1 M HCL #1 1M ) NaOH 5% 3 8.2~8.3, AHf
FUAEAT 4 FPALBE (R D BT 34,

®1 KB AET

Tab.1 Experimental design of treatment groups

54 T HCO3/ POY/
% 20 kT mmol ¢ L! mg e+ L7
A 0-0 0 0
B 0-0.1 0 0.1
C 1.5-0 1.5 0
D 1.5-0.1 1.5 0.1

TR AR W G B R AR O6 BB R R A R kAT R R
(0 25 1B 45 O IR RNIRLE 5 s SR i — B, 100 B
24 ho FEEEAS 6 JE 9T 4 i TE e B SR M. i A
1l 6 B vy I J I 435 oS I s sk 4 R pH (B
FNE i e CHLER &5 B (DIC) . 1 56 &5 o 5 A A
ST RE R K 3 B SR 53 i B 2H AR
1.3 HERE

B 5 S R B A R K AT 40 i vk T
FHAREE T2 10 K 43, 43 F K F- Fr BUEE L SR )5 80°C
Mt 48 h BIHE /T RVPFR T8 ., W pH {Hil
id pH - 3C AUR BE 1 &, DIC 7% &8 i TOC 4341
{¥ (Elementar vario TOC) M &, M #k T & £ #ii%
FEAR BT 1L (5 1 (GB7887 — 87) Il 4 (K B, 1996) ,
g P AR B (450°C , 24 ) FRAF K 40 LAAG I JK 43 Wi 14
RN, AEBR K 53 £ W53 B 0 & 5 8 B0 H Dou
(2000 7 5 FEAR D) AL )G - 48 3 N8R )
FH 50 mL ZE 18 7K £ B 30 min PLAR 13 K EE P
(H,O-P); b)) 50 mL 1.0 mol/L B9 NaOH Z£ B
20h A 3K A AL P (NaOH-P); ¢) H 50 mL
1.0 mol/LAY HCl 22 B 30 min LA 348 Ca-P (HCI-
P) . SR 5 AR AT B 4 53 R WU B R 1 AR A 1k (GB
11893 — 89) ¥4 H,O-P.NaOH-P.Ca-P #y & &AM
A ASHE ) K 43 S8 (Dou et al,2000) .
1.4 HIESH

PLTEHILAR (O R ik B (P Ay [ 5 7, A 9 fif
H O PR B, o0 22 U8 J7 25 43 v T AL Ak A S
XA A pH RS (E S W TC LA & i i 2, oAl
T Rl XoF M ) 4 B AR J3 b 8 2H L (HL O-P,
NaOH-P F1 HCI-P) 5% Wi i i — I8 J5 22 43 B 345, 4%
b BRA] B 22 S c-test $AG . KO Ak BE 4 A 1
SPSS 13.0 4087, 2% Al Origin 7.5 #{-HI/E R % .
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Bars with different letter indicate significant

differences between treatments

Fig.1 Change in solution pH for each treatment group
AR M o 55 % 25 S0 L TR SR P i T LR
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Bars with different letter indicate significant
differences between treatments
Fig.2 Dissolved inorganic carbon (DIC) concentration
for each treatment group
DAAE Wy ff SR B A2 5. o0 5 22 40 B s L
B e o Ve S T A pH R W IR S 1 TS LR %
i ERER X ApH M PR & B0 3 R . 5L
HARFAN B3 G 2, R P 0 S 800 0 T 235 5
Wi 38 ] 00T ZE T A A .
22 HEYTESBHSENKRSS B
YL R A R A e KPR TR LB K (1.5
= 0.1 AL FRAS PR TR SR e 10K 0 Sl DU 7 o K S A
R TEHLBR K- (0 — 0. 1) Ab 3 2 A F fre s (1B 3) . =

TUT 25 (3 3) W TCAIUAR B8 I A KOS 1 8 3 5
TV R RO Ay B B, H JE HL Bk Y DT R A 4 b
(55. 34 %) 1 T (26.73 %) s TCHLRR B 0 2 3 5 i
T T E AR H K T B M,
X2 C.PHEYMEFE pHEBEMNTHHRSEEN N
Tab.2

carbon concentration of each plant culture solution

Effects of C and P on pH change and inorganic

ik fibr AL ﬁ?% TCHLER X
ApH-12h 22482~ 2.486™ 0.213m
% ApH-24h 84.887°** 1.646™ 0.818"
DIC-end ~ 514.315***  8.271" 0.374"
o ApH-12h 88.514" "~ 0.085" 1.960"
LR ApH-24 h 406.489" **  2.073™  52.757* "~
DIC-end  377.675" " * 1.577% 0.037"

AR P<C0.05 KF LR R E; Uk P<<o.01; " Uk
P<20.001; ™ft3& P>>0.05.

* represents a significant correlation (P<C0.05); * * represents

a highly significant correlation (P<C0.01); ; * * * represents a highly

extremely significant correlation (P<C0.001); ns represents no sig-
nificant correlation (P>>0.05).

W SRR BT B W S AW K A3 S Y A v
IR FE T HLBR K (1.5 - 0. D A& F i
(E 3), o077 25 (R 3) Won TCAHLBR I N . 35 5% ) T
TR Ay B T K OF 35 S ke ) T e .
23 IROBEHEMRTWL

T K 53 W R K ¥ M 8% (HLO-P) | A HL 8%
(NaOH-P) 45 #E (HCI-P) 40 i . 78 FF A (1) &b BR 4%
PFF MY HCEFP & e (| 4D, 00 224%
B (3R 3) 3 W JCHLAR RNl vk B2 24 b 35 52 e 1 2 b {iT
JKAE WK 3w H, O-P & 43 b (B S LR 59 52 i
o7 L R (ELRE 46.16 %0, By &R IR 3 75.78%0) .
FOR Ay WE T Hy O-P A 43 b AE IR B ik 0 oy ok 2
(0 —0.1) 5, MM B &R IR B IR 43 W v H,O-P A 43
LU FE TR N R R BE AR (0.1 - 1.5 B (B 4), 2
FRAE Y B HCL-P & 43 b AR B 22 52 21 JC AL AR 19 5%
(L E 74.38% . By IR 3 64 %0) . JHE I NaOH-P
F B2 B P Ak B Y 5 TRy 2% I8 B Y NaOH-P
F2FEAZ B TR I 5

3 itig

3.1 A% pH MENKIETK

IR A R U R 1) e — e YR K b 2, XAk 1 [+
A W A e 3 I R HC A B A A 4 TEPIL K (DIC)
T, RPN 4 5 B W] AR RE ) (45 DIC B Ry oK
AREYDOE G H 2 A KB TE R BRI P (Madsen et
al, 1991), H I Tt & #¢ 4k 19 A [6) (C3., C4, Xf
HCO; FIHA CAM %5) , R[] 20 J5BE A [A] A4 375 4
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Fig.3  Total phosphate content of dried plant and plant ash for each treatment group
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Tab.3 Contribution of added inorganic carbon

and phosphorus to plant phosphorus

AN T AR Y 7K AR AR 0 6 O TR 25 19 DIC B9 )
REJIASTR] IR I /K AR (8 DIC 75 i 21 Bl 25 4 24 45 5
Wi 9 AR ) B AR A o3 A AL 22 ] ) S 4 a2 T 5 )

W sk AR BEVE 1 21 BRI (Pagano & Titus, 20043 2007)
EoB B ROBR RE KR pH 5 i % K 4k DIC 9 415K (CO, . HCO; Al

THEL2BE 44437 5.36"  37.40% % 12.22

COY WEA ) :pH /NTF 6.4 B, CO, H{E#H;pH

M JRAFABE 55.34° ¢ 26,737 10.58* 7.34 .

RAYK®E 46.16 % 26.93* " * 24,15 *” 2.76 KT 6.4 MifRT 8.3 B, HCO; (5 iL#H:pH KT 8.3

o AHLBE 5.03™  62.05° % 5.48™ 27.43 . COY 5 3 (Wetzel, 2001), % F b, pH =

P TS T L6708 1020 A2 PR 0 5 TCAILBR B D i U7k . LIRS 1

THEALB  10.03™ 36.69 18.06™ 35.19 . e ) " N

B K4y EBE 78.93° % 5.36ns 207" 13.64 B A p L4 R fir 5 90 Rl iy OO AT B 0 A8

I APKEE 75.78% 7 19.76% % 0.09m 4.37 % ft /1 (Kahara & Vermaat, 2003; Pierini

E# AHALE 607 5.96 2.98™ 30.85 & Thomaz,2004) , AHFIFT . U IN 245 5 5 WK pH
5 Tl 64.00" * 1.38m 4.71ms 29.91

© P<C0.05 JKF L 52 & ;0 P<{0.01; " * * P<C0.001; ™P
>0.05.

* represents a significant correlation (P<C0.05); ** represents
a highly significant correlation (P<Z0.01); ;* * * represents a highly
extremely significant correlation (P <C0.001); ™ represents no sig-

nificant correlation (P>>0.05).
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i
R

P 8.2~8.3, ¥t pH {EAHIF] .12 h DL i FH5 57
W ApH FR, A K DIC &M E g, xR
FXT KR DIC A FHRE ik TR e B s, %
JE DR 2 B o IR 8 L AT B K L R LR R A R
) CO, o 3 AH 75 LUK X5 7K A4 DIC 9 44 6 Al
R TR
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s
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o
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o
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Bars with different letter indicate significant differences between treatments

Fig.4 Percentage of different forms of phosphorus in plant ash for each treatment group
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JK AR A W A e WSO 5 W T R L AT R IR
FELEFE K ME F2 K (R A, 2003), HRE MK
RUK AR AR YT DL 12 O TR P B0 3% 4 (Ander-
son & Kalff,2010), H¥Y)EBRAKAE P A B F A 3
T sgs 25 < AP WSO A 0 A O A N T BE A
SRS L2012 B4, 2014)  Hodb o L B 19 2
P W W (2= 7, 2008) . TR I L A 4 1) 4 2 BRIV A
Y E LA T A I R R DR SR AE A A X K
TR 1Y B AR RCR (5855, 2010 53 8 #4855, 2006)

TR T RKAC W AR, AR AR TR 21 L 3
FFH B 8 373 LR B 1 1 T SR A7 76 R AR 1A DY L X
A5 AR AR A A A 224, DT 5 Dy £ 3 R 1) 1 D I
TR B X K M 5l 1) 25 BR 58 87.9% (AR SCH
4,2010) , HE KR T i 5 . T8 B R T 23 ] K AR
5N R T (i N A= N (A S
2013), XS K A AEYIAE S i AR v, T v A
Wi RF 178 Tl W R T 0 RT3 e L 2 e T e 31 UK
A b T B W SR S T T 8, — 8 40 T8 R
Y53 R BN K A T, 5y — 4 3 gk A g R R A
JEYE (James et al,1996), Kufel £ (2016) %, %
WAL )R B 12 %0 B HLBE A 68 %0 9 TG HL
B (CHCI-P #43) BE U8 (R AF A WA DO b, 4K, 3
1 A W TORUE A IS U8 R 1 3K — 3 4 B A R A A
IR AR B IE 25 B A B

TR N B £ B AR T — 28 5 T A=
TEPEY B T AR P S BRI B L M L i 11
SE AL ) TGN AR 4E L 2B SN B (2 S0 AR,
2001), TERIRKILET YT EH p KR ALY 2
FER ASBEHE R 19 W) S0 Ry K 513X 5 RE A R A T
G N AR Ay S A b s T R
(R A G AN, F T B R G AL A A ST X T R R £
PICRE 3 T B e e 0 AR 0 i i 1 52 W AR ) 2B 9 S )
W e SR AR bR (T E 2Bl E KT S 52 m 2 Fid
Y & SRR AL,

JCHLRR 14 T 0 08 2 52 1) T S0 A R I 9 1
IR Gy BB AP B 43 ol 1 S A R A IR e K
- A AR KR B B S K, X EEIAE T
2 TR 1 e DR R FH A e S T .y 2 RS 9 11 4 7K
- fi % 74 R K Hh i 4 AR R L e 6% 2% whok (R o
1 Tk R SR A S B0 pH T & 33X 0 75 K AR
) HCO; By A K e st N7, %I A
1 (2006) [ AF 55, FBEAE G BE 1.6 mmol, pH {H A
9.8 MM CL 2o 5 1k T X R HLER B A . Rk, A

WEEE R AN 1.5 mmol HCO; W] B X Vi B 19 A= K
A, AR pH ST 9. 8 B E &
15 1k X TE ML A 1) 2 AT (4 36 1 45, 199 1), 1T AR W 57
.12 h JF R R SR KR pH L 10, 3R KK 2R
B AR YA AE I Z B AR T AR AR,
33 ETHBGRMMED RS BEEABA MR KL

ASAIF 5 38 3k AN [7] 1) A BEH AR 0 K 53 W 53 K
PE#E (H, O-P) VA HLEE (NaOH-P) Fl45# (HCL-P) 3
AT AT A g T 3 B SR Y 45 R R AR BB T
Ji H, O-P 1R %5 5 537 ik A K ik o8 Hofth A= 9 F1)
NaOH-P W AR %5 5 8 A A& A5 A= W 43 it Sl vT s 7 T
HLAE (Kufel et al,2016 ; Kufel et al,2013), KL, 44
YR T2 05 Hy O-P il NaOH-P 2y £x D) ] 3% 7
W 1 TR 20 T i A KA, 33K AT i R AR 22 7K (R 7 3 7L
T K AR Bl R 1 R (5K 45 55, 2013)

AT H,O-P fl NaOH-P, HCI-P §E % 1£ /K
PRI T IE AR 52 19 DT TE (Kufel et al, 2016 ; Kufel
et al.2013), Ik, HCI-P 18 % Al DL 26 AE A 9 M 7k
R R IE BRI RE ) . X AT RE S FEAE PR LB AR
& Ca-P 5 G W0 085 b 1) 50 58 BF 7 PR 7K R ] i v
B AR O BB A R o e R Eh 19 1 R R 2 —
(Pelechaty et al,2013),

ARBFFE 2 PSR HCLI-P 305 s, HE
2 M 32 B JCHLBR 1) 52 W) & B IS AIL B S in AT LA 2o
SR TUK MY K 4y v HCLP /Y &5 2 RS2 i K 4R P
] 5L T

S % 3k

MRAESC, T %, X6, 2016. 8Kk 227K v I 0 45 % 0 B 5 3 F
OBy ER AN R R K e ry Sg e L] A B A S 2B R 40
(5):493 - 501.

W, 1996.Ffi A= 2L W REvE AR 5 A (M. b . P i
bR iR AL . 264 - 266.

BETE 25 A SR L R A L 45, 2017, U0 K AE M % K 1A 38 35 5 Rl
N AR BARAE] ). AR SR AR, 40(3): 42 -
48,

BT EERE AR, 201495 B KT AR T
AL m ] ] 2, 34(20):5802 — 5811.

HIL L BT LA, 2010 K AL T E B FRILK R G R
A BN EESHBEL] hEFPSERY .30(SD) 1 -6.

Sk LR PR FARH, 1991 LR AR 25 I 5 X S 5O A A
ARy [T oK AL 24l (4):295 - 302,

WA RET WA 5, 2006 R [F K 4 A Y S R AR BE )
F IR 56 B 5 LT ] R B AR 9P B2, 2006, 32(6) : 13 — 16.
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A3 BRIT T SR L 45 200175 K1 K A R0 A W) B
KRR [T 1IARN %, 13(4): 331 - 336.

ZR3E, 2008.7 FUTKAE Y EUBEE 3R 8 1 B 5E (D], ki
TR

WL /N E, B R, 2008 0K AR Tk B SRR
B RO TR R R LT ] AR = F 5T, 21(1) 64 - 68.

TS0 BT BENE A L 45, 2011, P VR VE T BER & i Fe bk
T B 0 Ak [ R AR A 2 4], 22(4) 11053 — 1058.

SR, R AN B LS, 2003, T K AR A IR A N B 3R K A
R E FRAKCF M2 e L) . 0 A A8 2 4, 14(8) 11351 -

1353.
SRk, 2011 KA SR ETBEIM]. JLa Rl h
fRAt .1 -27.

Eordk. TEEATIR €5, 2012, 00K E K X UUR Y
K Z B BET R W2 [T ] BB 5, 33(2) 1385
-392.

M 1, 2006. 32 23R 358 R X oK i = Fb K B U0 KA P O A
(BELSE AR VIN P B w S N

o SO, v UG , 5 B8 L A5, 2018, AR IC/K AR 4 X 1 B K F ]
Bk 2B B [JLEREERA, (5) 1 - 12,
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Effect of Adding Bicarbonate and Phosphorus on Phosphorus Accumulation in Two Submerged

Plants and on the Content and Fractioning of Phosphorous in Plant Residues
CHEN Qi, HUANG Fei, LIU Ying, WANG He-yun, LIU Yu-cheng

(Key Laboratory of Ecological Remediation of Lakes and Rivers and Algal Utilization of
Hubei Province, School of Civil and Environment, Hubei University of
Technology, Wuhan 430068,P.R.China)

Abstract: Submerged aquatic vegetation can make a significant difference in the phosphorus concentration
in shallow lakes. Quantitative evaluation of phosphorus fractioning and cycling during the decay of vegeta-
tion is an important consideration in the selection of species for re-establishing submerged vegetation in
these lakes. In this investigation, two submerged plant species, Potamogeton crispus and Myriophyllum
aquaticum (Vell) Verdc, were selected for study. The phosphorus accumulation and removal capacity of
the two plants and the phosphorus content of plant ashes were analyzed to provide criteria for selecting the
species of submerged vegetation for ecological restoration projects. Four or five plants of each species, with
fresh weight of 1 g, were cultured in flasks with 200 mL. of water with different concentrations of dissolved
inorganic carbon (HCOj) and soluble phosphorous (SP, H,PO;/HPO? ). Dissolved inorganic carbon con-
centration was adjusted with NaHCO;, soluble phosphorous (SP) concentration with K, HPO, and the pH
was adjusted to 8.2 — 8.3 with 1 M HCIl or 1 M NaOH. Four treatments groups were prepared: Group A
was the control, no added HCOj; or SP; Group B, no added HCOj and soluble phosphorus at 0.1 mg/L;
Group C, HCOj at 1.5 mmol/L and no added SP; Group D, HCOj at 1.5 mmol/L and SP at 0.1 mg/L.
After one week, the plants were harvested. The solution pH and HCO3, plant phosphorus content (dry
weight), and the phosphorus content and fractionation of plant ashes were determined. The solution pH of
the P. crispus groups increased significantly after 12 h, and was significantly higher than that in the M.
aquaticum groups, while the solution inorganic carbon content of P. crispus groups was lower than that of
the M. aquaticum groups. Two-way ANOVA showed that the addition of inorganic carbon significantly af-
fected the pH change and the final inorganic carbon content of the solution, but the addition of phosphorus
had no significant effect. The addition of inorganic carbon and phosphorus both significantly affected the
phosphorus contents of P. c¢rispus ashes, and the carbon content was higher (55.34 %) than the phosphor-
us content (26.73%). The addition of inorganic carbon significantly affected the total phosphorus of M.
aquaticum ash, while the addition of phosphorus significantly affected the total phosphorus content of
dried plants. The addition of inorganic carbon and phosphorus significantly affected the percentage of wa-
ter-soluble phosphorus (H, O-P) in the ash of both species, but the contribution percentage of inorganic
carbon was higher, 46.16% in the P. crispus groups and 75.78% in the M. aquaticum groups. In the plant
ash of both species, the highest proportion of P was Ca-bound, indicating that phytoplankton growth could
be controlled by reducing the phosphorus content of water.

Key words: submerged plant; phosphorus accumulation; ash phosphorus; dissolve inorganic carbon; phos-

phorus



