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Leaf litter and soil carbon, nitrogen, and phosphorus stoichiometry of dominant
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Abstract; Carbon ( C), nitrogen ( N), and phosphorus ( P) stoichiometry are critical indicators of biogeochemical
coupling in ecosystems, and stoichiometric homoeostasis plays an important role in modulating the structure, function, and
stability of ecosystems. Stoichiometry studies have been carried out in various terrestrial ecosystems in China, but little data
is available for wetlands. Previous studies have largely focused on plant leaves. It is also important to assess the entire plant-
soil system stoichiometry, rather than just plant tissues. Wetland plants live in a fluctuating environment, more so than
terrestrial plants, and the responses of wetland ecosystems to climate change are more sensitive than terrestrial ecosystem.
The C: N P stoichiometry in wetlands and terrestrial ecosystems may differ. Thus, more research is needed on carbon,
nitrogen, and phosphorus concentrations, as well as their stoichiometry in wetland ecosystems. Poyang Lake is the largest

freshwater lake in China, with huge wetlands appearing during the drawdown periods each year. In this study, six dominant
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plant species, including Phragmites australi, Triarrhena lutarioriparia, Zizania latifolia ( Griseb.) Stapf, Carex
cinerascens, Carex argyt, and Polygonum hydropiper, were selected in the national nature reserve of the Nanji Wetlands of
Poyang Lake. Fresh leaves, current year litter, and top layer soils were sampled and analyzed for carbon, nitrogen, and
phosphorus. The objectives of this study were as follows: 1) to clarify the difference between the carbon, nitrogen, and
phosphorus concentrations of dominant plants, as well as their stoichiometric ratios; and 2) to discuss the vertical variability
of carbon, nitrogen, and phosphorus stoichiometry among leaves, litter, and soils. Our results showed that carbon,
nitrogen, and phosphorus ranged from 380.6 to 432.2, 15.3 10 32.6, and 1.3 t0 2.0 mg-g™" in plant leaves, 345.4 to 416.1,
10.8 10 20.8, and 1.1 to 1.7 mg-g™" in litters, and 15.0 to 38.1, 1.2 to 3.1, and 0.7 to 1.1 mg-g™" in top soils,
respectively. The elemental concentrations varied significantly with plant species and among leaves, litters, and top soils.
Leaves had significantly higher levels of carbon, nitrogen, and phosphorus concentrations than litters and soil. Moreover, C
‘N, C:P, and N :P stoichiometry largely differed among plant leaves, litters, and soils, showing a clear vertical variation
pattern ; soil had the minimum ratios of C:N, C:P, and N :P. Soil C:N, C:P, and N :P stoichiometry was closer to that of
litters , rather than plant leaves. Changes in the C :N ratio of litters could explain 35% of soil C :N ratio variability, whereas
18% of soil N :P ratio variability could be explained by litter N :P. In addition, a significant difference was found between
emergent and hygromorphic plants for leaf N :P and C :N ratios, but not for leaf C :P ratio. In contrast, litter C :N, C:P,
and N :P did not differ significantly between emergent and hygromorphic plants. Given the relatively low C :N and C :P ratio
of plant litters, Poyang Lake wetlands may experience fast litter decomposition and turnover rates, leading to relative low

carbon storage.

Key Words: Poyang Lake; Wetland; Nutrients; Stoichiometry
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Fig. 1 Leaf carbon, nitrogen and phosphorus concentrations and stoichiometry of six dominant plant species in Poyang Lake wetlands

T.lutarioriparia T3k , Z.latifolia 3K, P .australis 7575, C. argyi 2LFRE B, C.cinerascens JRALE B | P. hydropiper 7K3E
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Fig. 2 Litter carbon, nitrogen and phosphorus concentrations and stoichiometry of six dominant plant species in Poyang Lake wetlands

T.lutarioriparia Fi#K , Z.latifolia I, P .australis 735 ,C. argyi ZLFEE L, C.cinerascens JKALE B, P. hydropiper /K3

http ; //www.ecologica.cn



7 39 5 AR AR A T - UR VE - 1 R R AL S R AR 5

23 KELHECNPSEAMEATEER

T4 C N P SRR ROV R Z T s TR . 7 2200 R AR R AT 1 382 4 45
C.N.P & ¥R B ¥ (P<0.05) (B 3A~C) , Hi, HHEAHL C & EAMIEEY 15.0~38.1 mg-¢™', FHIH
H25.1 mgeg™t  IRARAE NN 09 138 S/ ME Dtk T4, 1IN S 87E 1.2~3.1 mg-g™' Z 1SN, T3
{E R 1.9mg-g™" S m {0 A =6 LI AR R Ak 1, R P &5 B E 0.7~ 1. 1mg- g7, FI(EH 0.
9 mg-g™", fem MR R F  H3E S IREh Be ok 3

+4% C:N.C:P 1 N :P {HAYRLTE R 430 10.8~23.0 .25.9~36.2 F1 1.5~3.1, FI{E 535 K 14.0 .29.9
F12.3, J52200HT % 13 C:N RN P AEAN RN v ] 22 573 1035 (P<0.05) 111 C :P BoA & 2257 (J813D~F)

A60 r ~ 4 r - 3 [
) A ~oo B a o0 C
o0 a on 5
Eupl : E, g, |
b -
&)
— E be c i: a  ab b ab
) ) S b b
v 20 e c @] or
ﬂﬂ S Lnlbnlle
H o H o - = H o
SO P & & AR AR P S )
& & P & & &S N
& ¢ wQ «\‘? o & o& & A A
& 4 o \‘\Q/ \\ﬂb‘ \5) q) \\ﬂb‘ & R \'0 \\ﬁb'
o SR 2 W i ] W VR 2
g N &
35 50 4r F a
Z D a oy A ab ab ab
© < N
3 25 E) 23 b
3 e 3
w 1 ® 30 ﬁi%
e H H
5 20 1 L 1 1
. . . . . ; ™ o> § s &
TR s S R SR s S T & & & E
RN O &OQ‘Q & &8 o &OQ\Q o (L\&‘r\ A
W G o oW o & ¥

B3 ERPEMIEH 6 FEERETRE 0—15 em 138 C NP EERUFITELE
Fig. 3 Soil carbon, nitrogen and phosphorus contents and stoichiometry at 0—15 cm depth under six plant communities in Poyang Lake wetlands
T.lutarioriparia FE3K , Z.latifolia K, P .australis 735, C. argyi ZLFEEH, C.cinerascens JKALE &, P. hydropiper 7K
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Table 1 Correlations of carbon, nitrogen and phosphorus concentrations and stoichiometry between leaf, litter and soil
HH Leaf JHY% Litter HH Leaf JH7% Litter
C N P C N P C:N C:P N:P C:N C:P N:P
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