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Nitrogen and phosphorus contents in 44 wetland species from the Lake

Erhai Basin
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Abstract; Nutrient limitation ( mostly nitrogen or phosphorus) is thought be a driving force in ecosystem development. It
was hypothesized that the NP ratio of the vegetation directly reflects the nature of nutrient limitation. At vegetation level ,
NP ratios <14 and > 16 often correspond to N- and P-limited biomass production. The study on nitrogen (N) and
phosphorus (P) contents of plants thus may greatly increase our limited knowledge of the nature of nutrient limitation and
also provide guidance for ecological restoration. This paper investigated N and P contents of 44 wetland plants from the Lake
Erhai basin. The results showed that the mean contents of N and P were 15.7 mg/g and 3.3 mg/g dry weight, and ranged
from 6.4 to 34.3 mg/g for N and 1.4 to 6.5 mg/g for P, respectively, and they were markedly higher than those from other
regions. The N:P ratio ranged from 2.2 t0 9.5, indicating that N was the limiting factor in the Lake Erhai basin. There was
a significant difference in N and P contents between above- and belowground parts in plants. The mean N content (16.7
mg/g) and P content (3.6 mg/g) of aboveground part were significantly higher than those (N content of 9.8 mg/g and P
content of 3.1 mg/g) of belowground part. There was a significant difference in N and P contents among functional groups.
Submerged species exhibited significantly higher N contents (17.7 mg/g) than the emergent species (12.1 mg/g) and
free-floating/ floating-leaved species (13.4 mg/g), while mud-flat species had significantly higher P contents (3.6 mg/g)
than submerged species (2. 6mg/g). Overall, the biomass, and N and P contents of above-ground tissue respectively
accounted for 72% , 82% and 75% of those in the whole plant, which suggested that harvesting of above-ground tissue

could effectively remove N and P from wetland ecosystem.

ESTA: A PHUTH A3 & B LT (2008CA020 ) ; [H 5K % 1 (2008 ZX07102-005 )
Y75 B #9:2009-12-27; 1T B H#A:2010-04-25
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Table 1 Comparison of TN and TP concentrations and N:P ratios among 44 wetland species

PFf Species AET Life type TN/ (mg/g) TP/ (mg/g) N:P
VY Alisma plantago-aquatica M 34.26 + 6.12 5.07 + 0.01 6.75
25 DFE T Aliernanthera philoxeroides M 17.02 + 0.85 2.52 % 0.12 6.76
L ALK Ammannia multiflora M 16.31 + 0.42 4.79 + 0.17 3.40
YPEE R Carex unisexualis M 10.13 = 1.03 2.28 + 0.18 7.90
BRIYSEL Cyperus difformis M 15.63 + 0.86 4.53 + 0.65 3.45
BEIEYS 5 Cyperus haspan M 10.56 + 3.72 3.01 £ 0.10 3.51
RIS Cyperus iria M 9.02 + 0.72 3.01 + 0.26 3.00
KB Echinochloa caudata M 14.67 + 1.88 4.54 = 0.20 3.23
FeAEML Echinochloa crusgali var. mitis M 9.24 + 0.80 2.55 + 0.23 3.63
KRR AL Inula helianthus-aquatica M 11.70 + 1.24 2.24 + 0.03 5.23
Wi L3¢ Lindernia procumbens M 11.60 = 0.99 2.82 + 0.01 4.11
&5 5 Monochoria vaginalis M 18.63 + 0.08 4.78 + 1.74 4.98
JKFE Oenanthe javanica M 15.82 + 2.41 3.38 + 0.09 4.68
WHEAERE Paspalum paspaloides M 14.72 + 0.67 3.68 + 0.36 4.00
WIAZE Polygonum amphibium M 15.51 = 0.83 3.29 + 0.07 4.72
JKZE Polygonum hydropiper M 12.70 + 1.39 2.36 + 0.13 5.38
TR 2 Polygonum lapathifolium M 15.44 £ 0.78 4.82 £ 0.31 3.20
AL T3 Rotala densiflora M 12.47 + 3.12 2.87 + 0.09 4.34
[ M5 953% Rotala rotundifolia M 10.66 + 0.57 2.81 + 0.10 3.79
WP 254 Sagittaria trifolia M 18.20 + 2.68 6.45 + 0.06 2.82
P45l 5 Trifolium repens M 26.61 + 2.66 2.81 +0.12 9.49
Bl Acorus calamus E 10.06 + 1.61 4.64 + 0.35 2.17
$JE Iris tectorum E 6.64 + 1.39 2.56 + 0.05 2.59
¥ Marsilea quadrifolia E 18.06 + 2.64 4.21 + 0.02 4.29
P25 Phragmites australis E 6.73 + 1.07 1.58 + 0.04 4.25
W Scirpus juncoides E 11.99 = 0.10 4.23 + 1.56 2.80
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PF Species AIET Life type ™ TN/ (mg/g) TP/ (mg/g) N:P
JKZ. Scirpus validus E 12.82 + 1.38 3.42 + 0.38 3.74
il Typha orientalis E 15.92 + 3.43 4.11 = 0.31 3.87
I Zizania latifolia E 14.59 + 3.25 2.78 + 0.33 5.25
RUIRFE Eichhornia crassipes F 6.40 + 0.38 2.75 = 0.10 2.33
JK#& Hydrocharis dubia F 15.30 = 0.34 3.99 + 0.07 3.83
#53% Nymphoides peltatum FL 16.96 = 4.00 5.15 + 0.32 3.29
3 Trapa bispinosa FL 15.11 = 1.50 2.61 + 0.07 5.79
W Ceratophyllum demersum S 23.64 + 8.01 2.85 = 1.70 8.30
WP Hydrilla verticillata S 12.56 = 0.55 2.54 + 0.36 4.94
FEAEIR B Myriophyllum verticillatum S 20.07 + 5.47 2.95 + 0.76 6.81
KKBE Najas marina S 22.05 = 2.16 2.33 + 0.62 9.48
L Potamogeton crispus S 24.85 + 0.86 2.87 + 0.11 8.66
SeMHR F2% Potamogeton lucens S 17.88 + 2.66 2.23 + 0.16 8.01
W IR F2E Potamogeton maackianus S 16.94 + 5.19 2.11 + 0.39 8.02
IRHR T3 Potamogeton malaianus S 11.37 + 1.44 1.43 +0.11 7.98
BWHR F28 Potamogeton pectinatus S 13.15 + 6.23 2.40 + 1.03 5.49
ZEMHR T3% Potamogeton perfoliatus S 13.72 + 3.38 2.17 = 0.54 6.34
W EE Vallisneria natans S 18.96 = 2.07 4.86 + 0.08 3.90

# M = JRLEAY) B = SRR F = ERTRAEY) ; FL = 35 R ; S = TUKIEY)

2.2 AT HERER A Y A B
AFETIRERHEHAEY R B EA B EES (K 1), WBAMY FEKAEY B/ R Y DK A

YIRS = 16.3 12,1 13.4 mg/g F117.7 mg/g, B 20514 3.6 .3.4 3.6 mg/g Fl2.6mg/g, 772

AT R UKL B RS 3 o TR B/ Y (P < 0.05) , A R W i i 1% 1 0 3 v T UL

KAEYI(P < 0.05),

2.3 MBS RN T R A U

251 op
TP, 300 33 PRI RS oo ™ b
HOWT A, BRI TRy 4B 8 . B
519 16.7 mg/g F19.8 mg/g, Horh 22 A (4 67% ) %g N N +
M EF A SR EER THTHS(P <0.05,K E=
D). WEEAT FRABRF A RSN 2 & 85 B 2

mg/g Fl 3.1 mg/g, Hor 19 R (i 58% ) ¥R 5% O wmEw kW W/ voki
(R 3 T HE N AR (P < 0.05,812), Rt
HE— 25T 7R, 33 A AR W) 1 b b E A AR )
T DA BRI St o ) o bk i R R SR E1 AEIpeEERE. SR CPHEMRER)
2% 82% ﬂ] 759 ( IZI 3) ) ,E'#ME&Q;*E%E‘JJ:?EE% It Fig. 1 fCo:lpal;ison of tl:e nitroge;n:];n)d the phosphorus content
. . among functional groups (mean and S
P 74% 82% M1 T1% i THOKMIIE 63% T6%  fpocippsseson a %5 (P < 0,05, 1SD Ke) (P < 0.05,
M 65% SR, T 2T B M EZRIEA R EZSR 15D
(P>0.05, ANOVA) , EVZAEYAE T PR HH AR
B R AR AR F IR A R B bR 1 ko
3 itig
AT R TR M A ) R R R B VB 0o 6. 4—34. 3 mg/g 1 1.4—6.5 mg/g, = T
Koerselman F1 Meuleman M 40 & 5 T2 PP AR M AR 355 v A AU & 5 e SO ST 20 6—20 me/g 11

Ih#ERE Functional groups
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Fig. 2 Comparison of the nitrogen and the phosphorus content between aboveground and underground ( Mean and SE)

0.2—3.3mg/g

A~ B

i B0

KM E. caudata
BRIV C. difformis
V5 A. plantago-aquatica
ZA6IKW A. multiflora
W85 ¥ M. vaginalis
Egt-35 P. lapathifolium
WE&Hh S. trifolia

B2 EEafiTHRS R SRR CFREMMER)

* FRNMEZESF (P < 0.05, LSD test)

Fl) W T McJannet Z57EARMEE FRACPE (NP K = 7:11:27 ) #5500 41 g sy i)

MAM BB S EIEE 2.5—21.4 mg/g F11.3—5. 1 mg/g( H:H 1 DF Rumex verticillatus 1) 25 7 5~ 10. 7
mg/ g, AT AATEIR) ) VHE G S A A R BB A 4 B 15,7 me/g A1 3.3 me/g, T RE
DU S TIN50 S 190 0 M A ) (9734 5 1 (43500 11,0 mg/g F12.2 mg/g) ",

WY PR B ESTFZAYSEEYWR A &, KR RN R R AL KB40
F,2008 AETH A AE A B A AR &R 0. 41 mg/L F10. 02 mg/L( RKFRE, =8 HEERE0T5E b
P ST A & 0,45 mg/L F10.03 mg/L( BEJFRSCHY & 8 B0 N g/kg, W% B T2EIR) AR
KUV B ARTEE AN T A KRS FRAKF- . SR, BFSE E 238 7% 6 T 1o JE R T 5L XA A K 43 26 %
B RS 58 07 T At DX A8 AT, PRI S A TR v A BB s A, 88 Y24 50 VI T A 7K S H
M OB EE S LR B, KA R IR KO BT CTURA P SR A R 2. 16 o/ke, ML
BT R S A R ST MIA S (0. 67 g/kg) FIRIHI(0.73 g/kg) ™' I, REFE/DHIES
A IFFE AT DU S K B GORE, T LA 0 TER AR 15 AR 0 v %) 8 RO 5 i, T BB IR T DU R A
BT E,

FEY A P 0 R L — A A A 2R S8 bR, — T AT LA ST WA B 114 245 44 RN D) RERRAE , 7]
At S B T B KT SRR 20 24 A B v e R T RO R, A o R T A R Y
RS HLE /N T 14, YA KRB R IR T ; [ 2, WAL T4 5 i s E K T 16, F A K R BB R
T AHIFGE 44 T HOAE P 0 B UG 2. 2—9. 5 S THR I O 4808 3 AR 2K OF SR k7 T AU ARG, Ak
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Fig. 3 Percentages of the biomass, the nitrogen and the phosphorus content of the above-ground to the whole plant
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