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WE 2011 F 2—6 A EFH W m LI B KR AR X E H W E T K AL & 5 ( Carex cinerascens) | 7 3k ( Triarrhena
lutarioriparia) M i C N P & S M AR, L O 366 BH I A 548 4 C N P & bt e sh S RRE S5 7,
PRUTR SR 3 R 5 BR AR O . 25 5B . (1) WP A 348 1 i WL 25 et 28 fk v R 43 3l 365.3—386.6 mg/g FiT 352.6—
393.2 mg/g, FIIME (ARHEE ) 433 (375.5+17.4) mg/g FI(371.7£12.5) mg/g; M N & E51H 6.96—17.59 mg/g Fil 5. 50—
20. 68 mg/g, FIIMEIT N (11.35+1.40) mg/g Fl(11.5420.84) mg/g; M P & EARLTEE N 0.65—2.14 mg/g Fl 0.57—2.25
mg/g, FYE iR (1.56+0.69) mg/g Fl(1.55+0.68) mg/g, PIFAEY) C:N.C:P N :P FIH{EH 510 44.00,1068.46,21.30 1
47.90,1059.92 21.19,C N P B AL - 5 LUAh ) 22 AN 38 (P>0.05) . (2) Rl 5 BAY &2 N P R 2T R I
ALY B R AOR AN A Wy X P AL AR i B DS A T A AL S i I, (3) 4 C:N C:P
Lt FAEY R AL RS — 3, BR N P 3550 FH AR REAR ) 0 D A 4 T B2 5 AR PR R i 9 & 4% N P & 51k
2T LRI, IR DX A B 22 i 32 LB

SRR - BB s W s LA L TR 43 BRI

Dynamics of leaf carbon, nitrogen and phosphorus of two dominant species in a

Poyang Lake wetland

ZHENG Yanming', YAO Bo', WU Qin', HU Binhua®, HU Qiwu'*

1 Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of Education , Jiangxi Normal University, Nanchang 330022, China
2 Jiangxi Poyang Lake Nanji Wetland National Nature Reserve Authority, Nanchang 330038, China

Abstract: Carbon(C) , nitrogen (N) and phosphorous (P) stoichiometry are critical indicators of biogeochemical coupling
in terrestrial ecosystems. Stoichiometric homoeostasis plays important role in modulating structure, functioning and stability
of ecosystems. However, our current understanding of C :N :P stoichiometry is mainly derived from observations across
space, and little is known about its dynamics through the time. Besides, stoichiometric researches have been carried out in
various terrestrial ecosystems in China, but few data are available for wetland ecosystem. Wetland plants live in more
fluctuant environments than terrestrial plants, and responses of wetland ecosystem to climate change are more sensitive than
terrestrial ecosystem. The C :N :P stoichiometry for wetland plants may differ from terrestrial plants. Hence, more researches
on dynamics of leaf carbon, nitrogen and phosphorus concentrations, as well as their stoichiometry for wetland plants are
necessary. Poyang Lake is the largest fresh lake in China, with huge areas of wetland occurred in non-flood periods in a
year. In this study, a wetland dominated by plant species of Carex cinerascens and Triarrhena lutarioriparia was selected in

the national nature reserve, Nanji wetlands of Poyang Lake. Subsequently, carbon, nitrogen and phosphorus concentrations,
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as well as aboveground plant biomass were measured every month from February to June in 2011. The objectives of this study
were as follows: (1) to clarify dynamics and control factors of the dominant plants’ carbon, nitrogen and phosphorus
concentrations, as well as their stoichiometric ratios, (2) to discuss the current status of wetland nutrient utilization and
nutrient limitation. Results showed that leaf carbon ranged from 365.3 to 386.6 mg/g for Carex cinerascens, and 352.6 to
393.2 mg/¢g for Triarrhena lutarioriparia, respectively. Leaf nitrogen differed from 6.96 to 17.59 mg/g for Carex cinerascens ,
and 5.50 to 20.68 mg/ g for Triarrhena lutarioriparia, respectively. Besides, the ranges of leaf phosphorus were 0.65 to 2.14
mg/g and 0.57 to 2.25 mg/g for the two species, respectively. The arithmetic means were (375.5+17.4) mg/g and
(371.7+12.5) mg/g for carbon, (11.35+1.40) mg/g and (11.54+0.84) mg/g for nitrogen, (1.56+0.69) mg/g and
(1.55+0.68) mg/g for phosphorus, respectively. The arithmetic means of C :N, C:P and N :P ratios were 44.00, 1068.46
and 21.30 for Carex cinerascens and 47.90, 1059.92 and 21.19 for Triarrhena lutarioriparia. There was no significant
difference of carbon, nitrogen and phosphorus concentrations, as well as stoichiometric ratios between the two species (p >
0.05). Moreover, both leaf nitrogen and phosphorous showed clear dynamic patterns. Leaf nitrogen and phosphorus
concentrations peaked at the early stage of growth, and then decreased substantially during the fast growth period, but
increased a little by the end of the growing season. Temperature and aboveground biomass were the two main factors
controlling the dynamic patterns of nitrogen, phosphorus concentrations and their stoichiometric ratios. C :N and C :P ratios
were positively correlated with aboveground biomass, which suggested nutrient use efficiency of nitrogen and phosphorus
were greatly affected by the growth rate. Additionally, according to nitrogen and phosphorus concentrations both in soil and
the two dominant plants’ leaves, as well as the stoichiometric ratios of nitrogen to phosphorus, the plants in the wetland

were more limited by nitrogen, rather than by phosphorous.

Key Words: Poyang Lake; wetland; stoichiometry; nutrient limitation
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= . HEMIANTERE LA LI T2 0] 5 20 A B 2 5 Bl A [ & A AR 2 A, fef T 2E i T
BT T RRAR FHL LA Rl A A ST b AR O S R = TR AL T K B sg B A, N b AR ) Y A
B8 S A ARG Tt A A EL A TR R R U B, LAk 2 R 2R AR DL RO R AR Ak 1) ) 1 T e A T i A A
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116°25'05" E, Fa AL 3037 T 88 B W e 750 , 3 VL = F DN ATV Holy , 7E e B B g B 50, DX B 1L AL
5y ( AT B BT AE D TR 4 km?®) A1, AR S PN MR K38, G TE FRZY 330 km? P s 35 Bsf ] 400 2 4F HL A
IKSCAESH—BAE 3—S DA ARG, Z4 PSR 17.6 C, FEIBKE N 1450—1550 mm,

PRP X PN FFE L E H( Carex cinerascens) \Fa 3K ( Triarrhena lutarioriparia ) FE 75 R 3 | BE 75 45 F4) A0 X ] 5.
Ho & SAEYIRETS LURAE 5o L3, TP 3k A A BEW LR BIRE VR 5 — R TE 40—60 em , FFA Tl
b FEA K HEEKSE (Cardamine lyrata) . JKZE ( Polygonum hydropiper) 55, KA BETE UL B #k R AL HFh
FE AR 140—160 em, FELEAEMA . IR SE ( Potrntilla limprichtii) 251 ( Artemisia selengensis ) KAk
B PRS0 5 R AL 90% T
1.2 ARSI

RFERTEA 2011 4F 2—6 A (2 A6 AAERKZERI, 6 M58 DX 58 4 W B, KL & 5 ITA KR 58 1
— e AR EE SR T R AL o0 A1 R B A A ) , A T o R R AR B oA R [ E RE
by e (T R RS T 2009 4E4) , 32T 00 BH 0 SRR A P A 7 T A e D 3% O Rk BEAILRI 43R 3
AKX, 4% /NX ] B 200 m) |, BEFLEEE 3 4~ 50 em x 50 em B4R ARy, HARUCRARRT 3 A5 &2 BEHL O i
TN SR FHCRIE WCHEAE T7 P AR, R il 0] S 56 %8 )5 80 C T A=, AR W) B AR Js Al
FHPU 53 LB o — 38 A i A TR PRI A C NP & i, H oA BILR & 1R AR R A Ak
S 4 N SRR TPLRE Ak, 4 P S ERBURB T L (k. C N P I 45 5 DL o i 10 5 5 1
PR (mg/g) AW M DL T AN BT BT R (g/m?) |, C N P fboa it i U R R R L RoR . 7Eil
SEREIRE G ]IS AR E 3R 5 B R SR S AT T AL A BRI E  SOh AR B R A BT
[ 5 R AR B SR A Bhid 5 (HOBO Pro, 25 [# Onset 238, KEHAE 0.1 °C)
1.3 Bt

K FH Excel 2003 ${4E1 740 A0 38 K i P15 RIS SPSS 17.0 B 3 MRS R4 A it v € NP & &
AT E & M J5 225387 (repeated measures ANOVA) | it — 2| F BRI K 75 22938 ( One-way ANOVA) H1 LSD
ZH BT A RIS S B 28 5 30 it R Fe e S i S A RORZRIEAT ARG, IR T SPSS
t GLM BALSMAT TR EE 5 AR Wi e A HAE XS i 3R o e R R, SO K ROE N «=0.05,
2 #HR
2.1 JRAGER EkM R 3Ry IC R ShASRHE
211 JRAEE R R R C N P & i3 S RHE

JRARE BRI R 2K PR R I A 4 A L B V5 W) b ) A A | 28 o Ay 2 4 A Wb s Bl 5 i A
& AR R Y Fp 5 TC B3 22 5 (F=2.5; 0.0,P>0.05) . Horb AL HE B a7 A8 AL Y5 Ly 365.3—
386.6 mg/g, V- (375.5£17.4) mg/g, RIFKAYI AR 7L 352.6—393.2 mg/g Z AP 3, ¥ & H
(371.7+12.5) mg/g (K1),

RIS 5T 340 S 30ty G BB ) ) R B A A R R A B ] ) Bl A AR AR R B R A K A I
i, BEAE I R B A S B AR, TR 5 T DA ) AR A HE S BT IR B AR A, Bl s i R AR AR G A
A AFERRE T E (E 1) o Hrp RS R A S B/ 7E 6.96—17.59 mg/g Z [H] 24k, P& &
(11.35%1.40) mg/g; FaFkM A &AL E K 5.50—20.68 mg/g, PR (11.54£0.84) mg/g, MA &7
TEA AR A 35 22 53 (F=168.9,P<0.01) , M7EY)FhIAI JC 2% 22 5% (F=0.1,P>0.05) ,

S EE i A R, AR R P OGRS AR A A KA R, i o i
182 Ay, ZJa HA s kA, 21 5 A A AR R, il & SR B ARE, 2 6 A M il & i kA
BN (P 1) o JRACE RO B8 3 A A K T 9 A P 0.65—2. 14 me/g, P49 5 4 (1.56+0.69)
mg/g; Bk B & SRS B R 0.57—2.25 mg/g, 4 &0 (1.55+0.68) mg/g, MG )7 2% i
B I AR A4S T T 2R S (F=25.1,P<0.01) , T ZE B FhIEI G 35 22 5% (F=0.0,P>0.05) .
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Fig.1 Dynamics in leaf organic carbon, nitrogen and phosphorus concentration of Carex cinerascens and Triarrhena lutarioriparia

HARFIRNG PR IR 225 B

2.1.2 JKAEEHR mIKHF C/N . C/P J N/P HSh ZSHHE

JRALE FEF C N C P N :P 284k 38 Bl 43 510 24.86—60.89 472.82—3012.94 11.76—44.63 , F-I{E 4y
W1k 44.00 ,1068.46 .21.30; Fg kA C :N (G :P N :P 284k B4 5] Ky 22.27—74.86 .453.93—2437.38 11.94—
31.89, F-¥ME 551 47.90,1059.92 21.19 (K 2) , KALFFLFIRFGHK C N P ALt it (a4 R B0 A KA )
WA, e (E A 5 7R KRBER I HUAE A0 AN R R B AR, PRI O 34 0 28 5 Ak 2 1o e Ve 1Bl B A7
HE—ERZES B C:N C:P N:PHREF B EMZER,
22 HERKFEHRFFESITCRIDGEEAM FAYRCR
221 JRALE R Rk LAY S A RRIE

TRACE B A AR TG F Dl 380.8—961.1 g/m” , SFH4 & 4y (689.8+148.0) g/m”, Pk /B W
LGN 15.7—1500.8 g/m”, EX &5 (757.7+153.8) o/m* ([ 3) . W1, AL & % Bkt T A ) 2%
Sevna 1y F A AEAEAR BT LA AR R AR OGS E R EES , M AR B (K 3) . BlE SR
Tt R A AR RO A ARG, AL RE Jy 3, AR e AR KR S 4—5 Oy I ik F
ARBRAE(E ), 87T 6 A6, WF5E X BPGE A F K], RS B m kit A A K ok, f i A=
Pyt R
2.2.2 RESEYEX 0K SIS FE R

GLM A1 B AR A5 A 0y e ) 385 e R R A0 A WLARR 5 34 G S8 35 ), {0 9 728 i 3 A ) R Ak
BLIRA 2 5000 5 Sl AR NP7 s A8 BAE PG R kot B S 38 W R AR B R /S A
3 IR B A B R, A A A BAE I MR YR B (R 1) . nT U B, AR
FA Yy X P FP O SR P i e R0 B 5 ) M B g % I ML S A R

A SR P e UL CAE — A2, D) A= ) i B RE 83 % M N 3 i 1 A8 S5 DA S 45% it P A2 5 (A
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Fig.2 Dynamics in leaf C :N,C :P,N :P of Carex cinerascens and Triarrhena lutarioriparia
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Fig.3 Dynamics in aboveground biomass of Carex cinerascens

and Triarrhena lutarioriparia
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Table 1 GLM analysis of temperature and biomass effects on leaf nutrients of two dominant plants
. o FI7 Al . ¥J5
R RO B b PR e
i K Sum of Mean F P
Leaf nutrients Variable df
squares square
R HLEK Leaf organic carbon ‘< Temperature 4.76 1 4.76 1.83 0.20
of Triarrhena lutarioriparia H: )5 Biomass 3.96 1 3.96 1.52 0.24
KXY Temperaturex Biomass 13.34 1 13.34 5.13 0.05
Rk Leaf phosphorus of AL Temperature 1.45 1 1.45 3.52 0.08
Triarrhena lutarioriparia 45 Biomass 0.56 1 0.56 1.36 0.27
R x W) Temperaturex Biomass 0.01 1 0.01 0.01 0.92
MK A Leaf nitrogen of K Temperature 437.82 1 437.82 373.10 0.00
Triarrhena lutarioriparia A= )5 Biomass 14.48 1 14.48 12.34 0.01
U x =¥ Temperaturex Biomass 18.06 1 18.06 15.40 0.00
B EI A UK Leaf organic carbon  “ Temperature 1.63 1 1.63 0.36 0.56
of Carex cinerascens A4 & Biomass 2.58 1 2.58 0.57 0.47
SR x AW TemperatureX Biomass 8.09 1 8.09 1.80 0.21
B EI Leaf phosphorus of S Temperature 2.81 1 2.81 8.18 0.02
Carex cinerascens A= )4k Biomass 0.19 1 0.19 0.56 0.47
SIRxA Y Temperaturex Biomass 0.02 1 0.02 0.05 0.83
5 EIA Leaf nitrogen of K& Temperature 246.04 1 246.04 63.08 0.00
Carex cinerascens Az )5 Biomass 2.68 1 2.68 0.69 0.43
S IEXA W) Temperaturex Biomass 0.28 1 0.28 0.07 0.79
_ 0T A 5T o 1
i A < = 7k
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