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Influence of Sediment Nitrogen and Phosphorus on Growth of Nymphoides peltatum and Water Quality

YANG Xin, ZHANG Qi-chao, SUN Shu—yun, SHI Xian, CHEN Kai-ning

(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nan—
jing 210008, China )

Abstract : Sediments can release nutrients into the water and thus impact the growth of floating plants. An experiment was carried out to in—
vestigate the influence of sediment nitrogen and phosphorus on the growth of floating—leafy macrophyte Nymphodies peltatum and water
quality. Sediments were collected between Dongshan and Xishan of East Taihu Lake. Five levels of total nitrogen (TN ) and total phosphorus
(TP) were obtained by adding KNO,, K,HPO, and sand. They were (A):TN 627.47 mg-kg™ and TP 237.38 mg-kg™; (B):TN 1 094.23 mg-

kg™ and TP 317.72 mg-kg™';(C):TN:1 520.12 mg-kg™" and TP:544.27 mg-kg'(in situ sediment);(D):TN 2 047.83 mg-kg™' and

TP 738.37 mg-kg™; and(E ) : TN 2 537.20 mg kg™ and TP 942.37 mg-ke™. The results showed that aboveground biomass, leaf number and
leaf area of N. peltatum were significantly higher in the sediment C than in other four sediments (P<0.05). However, the growth of N.

peltatum was inhibited in the sediment E. Water quality of sediment E was worst with dissolved oxygen (DO ), chlorophyll a(Chl. a) content
and turbidity significantly different from the others (P<0.05). Removal rates of TN and TP from water by N. peltatum were greater at the
early growth stage, less at later stage, and even negative at final stage. Our results indicate that sediments with lower or higher TN and TP

would be unfavorable for the growth of N. peltaium. Best growth of N. peltatum in the situ sediments from Taihu Lake is the reason that
caused its expansion in East Taihu Lake. Therefore, attention should be paid to the resultant ecological problems.
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Figure 1 Experimental device and its parameters
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Table 1 Concentrations of TN and TP in materials and sediments used in experiment(mean+SD )

TiH TN/mg-kg™ TP/mg kg™
Ly KM 1520.12+144.15 544.27+62.35
w 502.17+48.29 162.58+34.92

EE TS 2.18+0.20 0.04+0.01

IR I T A(ViggeiVip=1:2) 627.47+28.19 237.38+26.21
A KT B(Vige:Vp=1:1) 1094.23+83.43 317.72+32.44
CURNIIE) 1520.12+144.15 544.27+62.35
D(13.85 gKNOs, 3.35 g KH,PO,) 2047.83+103.61 738.37+63.45
£(28.28 gKNO;, 6.59 g KH,PO,) 2537.20£127.12 942.34+59.56

SAEbRR T R PO AR LA AR R TR A
TR R F AR 2 148 84 (WinRhizo Pro 2007, Régent
Instruments, Québec, Canada ) 73 M3k . RIS FEHYIFE,
AR ZE T ARG 2 AT R, T 80 TR
Ht 48 h B AEH, A AL T KPR A T

R AR (%0 ) = (UL IR A BE — | YR AT I 119 v
JE EUCRAEIS A X 100%
L4 BERSHAE

FLNZR J7 2290 Mt (One—way ANOVA) R ] SAS
9.1 Gt stk ; 2 LR Tukey Test J512: 5 ]
T2 2R F Origin 9.0 £ B4
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Figure 2 Dry weights of leaves, petioles and roots and total dry weight of N. peltatum in different treatments
R 2 AEMETEEERKESIER
Table 2 Morphological characteristics of N. peltatum in different treatments( mean+SD )
R/br RS ZH A B C D E
RN E R, RO s E S 11.67+0.58b 12.67+2.51b 18.88+1.52a 14.67+0.67ab 7.33+0.88¢
THIFN, 5 5 AR K em 5.78+0.76bc 8.54+0.45a 8.73+0.39a 6.83+0.50Db 4.49+0.31c
e R F 1 A em? 43.92+3.25bc 62.88+5.49a 65.27+5.05a 53.1625.31ab 39.26+3.43¢
i A PEE A em®  308.66241.68be  417.63+88.19ab 540.58+131.42a  508.06+15.63ab 162.56+51.51¢
22 b E R, ZELF GEES N 1.00+1.00a 2.00+0.00a 2.00+0.00a 1.33£0.58a 0.67+0.58a
YK 2R, 5 IR EZEKE em 31.67+31.50b 104.91+22.15ab 109.79+44.66a 56.08+50.85ab 28.21+25.12b
WEZEOmE E(UEEEZE)TEE  049:024a 0.42+0.04a 0.69+0.05a 0.47+0.06a 0.17+0.10b
SF-H4ZE H AR em 0.33+0.08b 0.3120.12bc 0.49+0.06a 0.2420.10bc 0.18+0.07d
W OAME T, MR FHEAR 49.67+5.51a 57.33+3.06a 48.00+8.72a 51.33+9.50a 46.00+13.53a
KRB FEARSEAR WA BEEE em? 255.41+21.29¢  464.16266.87hc 258.14+24.52¢  571.78+172.17ab  792.08+43.16a
L& 4 M2 B fem 4 603.02+459.84¢ 3 748.5876+654.92c 2 664.38£256.42¢ 7 498.97+325.57b 11 138.51+1 686.23a
e R (R:S) 0.21+0.01b 0.22+0.06b 0.17+0.02b 0.15+0.02b 0.65+0.21a
A TR TFE(LP)  0.82£0.22a 0.85+0.07a 1.00£0.05a 1.06+0.10a 1.31£0.15a

I [T AR PR 22 R 3 (P<0.05), T,

5K, T SAR T HE AR OGS , AN 3 5 R AR SR AR
TR TE, MSCHEA B2 ERBOL S M 7/
DI
2.3 BEFEAEEFRAKFTEIRI KRBT

H1ZR 4.3 5 A, H A KRAEWT B UG K ot 4
AR AT DL SOK ARG S5 IR 8 il HLRR I
TOKARHMEE . T &S5 R BT s e,
WA, FECE AL PR KR 28R a & 2R 4

AN b B4 B3R BT 190.06% (228.64% (342.48% |
233.50%(P<0.05); FH TOGAVER, C AT KA
AR BERTHIN 4 MAB(P<0.05) . (HAEARREFF
PRAKFT, 3 32 M BRI k0 HLA B i 22 5, B A5 L
BFKFH A BEHNE] D, /KA TN TP W) iRk B b
ZHEE TN 1 LR R Ll 46.44%32 553 81.54%,
TP 34 L BRA R 59.26% 4 5 5] 82.29% . (H1E & 57
KFAEFR E R TN TP -3 LB R REF T 27.22% |



Y 285 SRR O RO SR (Nymp hoides peliarum) " 1K B ILK B 951

1201

&3 M

BREER EVMEURRABXIERNEXES T

Table 3 Correlation between leaf and root project area , dry weights of the leaves, petioles, roots and stems, biomass, and ratios of root to

aboveground and leaves to petioles

MRS T TE iy THE ORARREHA ORTHE O ATHE ZETE R AR RS R/
I BB IR 1.00
AN 0.73%% 1.00
A 0.84%x 0.87%% 1.00
RARLHER -0.48 -0.55%  -0.49 1.00
R H -0.54% -027  -0.36 0.49 1.00
MTE 0.73%* 0.96%* 0.93%* —0.54%* -0.16 1.00
ETH 0.61* 0.79%* 0.76%* —-0.72%%* -0.27 0.87%* 1.00
FAREL 0.25 0.33 0.17 0.04 0.08 0.21 —-0.08 1.00
L FAEY R 0.79%* 0.96%* 0.95%* —-0.60* -0.32 0.98**  (.88%%* 0.19 1.00
iESE A —-0.69%* —0.78%*  -0.81** 0.38 0.70%* -0.74%*%  -0.73**  -0.09 —-0.83%%* 1.00
/AR -0.06 -0.46 -0.01 0.26 -0.08 -0.29 -0.24  -0.56%* -0.26 0.08 1.00
T P<0.05,** P<0.01,
4 XWEFLEKEBLIER
Table 4 Physical and chemical quality of water after experiment(mean+SD )
fibr A B c D E
V4 /mg - L 6.63+0.24¢ 6.94+0.09bc 7.73+0.14a 7.08+0.12b 5.15+0.20d
432 a/pg- L 2.33+0.20b 2.06+0.15be 1.53+0.25¢ 2.03+0.15be 6.77+0.40a
T EE/NTU 1.59+0.05b 1.38+0.07be 0.73+0.05d 0.96+0.07cd 2.56+0.19a
x5 Kk TN TP ERBREHEN
Table 5 Removal rates of TN and TP in different treatments( mean+SD )
52 H 1y A B o D E
TN ZBR2%K/% 8.7—8.14 23.75+1.29¢ 56.10+2.43a 50.77+4.44a 53.89+3.80a 42.22+1.93b
8.14—8.21 6.30+1.62b 5.12+0.71b 19.56+1.85a 23.67+1.74a 7.06+1.65b
8.21—8.28 23.71+6.77a 24.43+2.82a 20.91+3.98a 31.42+2.26a -10.98+2.44h
8.7—8.28 46.44+2.94cd 59.38+10.59b¢ 69.38+9.89ab 81.54+6.60a 27.22+2.99d
TP Z:B5%/% 8.7—8.14 12.44+1.79h 59.57+£7.91a 60.39+8.97a 50.90+4.04a 26.61+3.01b
8.14—8.21 17.31+1.05ab 16.29+2.07b 19.69+1.82ab 22.56+3.79a 16.47+1.27b
8.21—8.28 42.52+4.04a 38.46+4.71a 21.59+2.18b 22.68+4.19b —-11.59+5.89¢
8.7—8.28 59.26+7.82b 69.58+4.28ab 73.39+3.09ab 82.29+4.65a 32.71£1.63¢
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F L B K R A M R 60.00 mg =L i, 8 BG4
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FRAE R Z 20, KRG STk 2R TRk
5 B8 AN 3 S UERA T RUIRSEXT TN () LB bl
TN WILA R A TH = TR A, R ] S A J 2 f R G
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