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Litter C:N:P ecological stoichiometry character of plant communities in typical

Karst Peak-Cluster Depression

PAN Fujing' >, ZHANG Wei'™ ", WANG Kelin'”, HE Xunyang'” ,LIANG Shichu®, WEI Guofu*
1 Key Laboratory for Agro-ecological Processes in Subtropical Region , Institute of Subtropical Agriculture, CAS, Hunan 410125, China
2 College of Life Science ,Guangxi Normal University , Guilin 541004 , China

3 Karst Station for Ecosystem in Huanjiang, CAS, Huanjiang 547100, China

4 Mulun National Nature Reserve ,Huanjiang 547100, China

Abstract; Ecological stoichiometry theory, which was put forward to investigate nutrient cycling of marine ecosystem by
Reiners, has been incorporated successfully into many research fields such as decomposition dynamics, nutrient cycling and
biology ecological response to global change and so on. The ratio of carbon:nitrogen: phosphorus ( C:N:P) in planktonic
biomass was found to be well-constrained in marine ecosystem. Some analyses indicated the existence of analogous ratios in
plants, suggesting that the theory may be applicable in terrestrial ecosystems. Here we tested if the ecological stoichiometry
theory is applicable to the typical Karst Peak-Cluster Depression, where our previous studies showed that soil nutrient in the
upward slope was higher than in the downward slope. It was speculated that the possible reason could be that the litter
carbon, nitrogen, phosphorus and carbon: nitrogen: phosphorus (C:N:P) ratio were the same as soil nutrient. It was also
inferred that litter C:N: P ratio could play an important role in the decomposition and nutrient cycling of Karst forested
ecosystems. In this study, the slope gradients of litter carbon, nitrogen, phosphorus and their mass ratio in four vegetation

succession stages was analyzed in order to understand the spatial differentiation and ecological stoichiometry trail of litter
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nutrient of plant communities in the typical Karst Peak-Cluster Depression. The results of this study showed that (1)
carbon, nitrogen, phosphorus and N:P ratio in litter standing crops increased from the early to the later succession stages,
while the ratio of C:N and C:P decreased. (2) The content of litter carbon, ratio of C:N, C:P and N:P in upward slope
were larger than that in downward slope, while the reverse trend was exhibited in phosphorus content and no significantly
different nitrogen content was observed among slopes (P <0.05). The result of Canonical Correspondence Analysis ( CCA)
showed that the succession stages and slope position had greater impact on the litter accumulation, nutrient distribution and
storage, compared to that of slope and bare rock. (3) It is known that the litter decomposition and nutrient cycling is
mainly constrained by the N:P ratio. Previous research indicated that litter P concentrations and low N:P ratio did not limit
decomposition, but litter N concentrations and high N:P ratios showed contrary results. The lack of significant differences
among N elements among slopes and significant difference of P elements reflected that the fluctuations of P content affected
vegetation litter N:P ratio and the changing decomposition rate in typical Karst Peak-Cluster Depression. Lower N and high
lignin content (namely higher N:P ratio) under the case of low P leading decomposition rate become lower, thus lower N:P
ratio is easy for litter decomposition. It is presumed that litter decomposed faster in the downward slope and in young-growth
plant communities than that in the upward slope and in old-growth plant communities due to the lower N:P ratio. As a
result, less litter nutrient was stored in the downward slope and in young-growth plant communities. Therefore, litter in the

upward slope, old-growth forests were conducive to the accumulation of nutrients.

Key Words: karst peak-cluster depression;litter; nutrient content ;nutrient return; C:N:P ecological stoichiometry
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Fig.1 Correlation of litter carbon, nitrogen, phosphors, mass ratio and tendency of vegetation succession
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Table 1 Statistics of litter standing crops, carbon, nitrogen, phosphorus content and C: N: P mass ratio for communities ( mean + SE)

L, »}%fjﬂ }n E: =N =N =%
*Q&J\. ) }tiﬁaa ‘ C i ‘ N & P& C:N cp NoP CINGP
Vegetation standing crops Carbon content Nitrogen content Phosphorus content . . . .
5 ratio ratio ratio ratio
types /(t/hm”) /(mg/g) /(mg/g) /(mg/g)
I 4.96 £0.25a 337.47 £6.07a 9.70 £0.31a 0.73 £0.03a 36¢ 502¢ 14a 502:14:1
I 8.44 +0.44c 380.00 £6.50b  16.86 +0.37b 0.89 £0.04b 23b 468bc 20c¢ 468:20:1
m 6.28 +0.41b 402.33 +3.78 b 18.24 +£0.33b 1.09 £0.06b 22ab 413ab 18b 413:18:1
v 6.93 +0.29hb 385.64 £3.77 b 21.00 £0.28c 1.17 £0.04b 18a 349a 19be 349:19:1
SEYI{H Mean  6.67 £0. 19 377.33 £3.01 16.76 £0.34 0.98 +0.02 25 427 18 427:18:1

ARG TR IR 2253 235 (P < 0.05)

K2 AREWAAEEY CNPESERK C:N:PLLE

Table 2  Statistics of litter standing crops, carbon, nitrogen, phosphorus and C:N:P mass ratio for different slopes ( mean + SE)

MR B ¢ 4t N P it ox or np o
Vegetation standing crops Carbon content Nitrogen content  Phosphorus content X K . R
Slopes ) ratio ratio ratio ratio
types /(t/hm*) /(mg/g) /(mg/g) /(mg/g)
I ok 4.41 £0.50a  336.97 £12.39ab  8.27 £0.45a 0.57 £0.02a 42 b 604 b 15b 604:15:1
rhl 4.31 £0.23a  366.87 £10.48b 9.63 £0.70a 0.62 £0.05a 41 ab 628 b 15b 628:15:1
T 5.52+0.51a 323.80+13.31a 9.73 £0.45a 0.97 £0.05b 34 a 348 a 10a 348:10:1
I b3 8.01 £0.28 b  416.87 +8.80b 17.19 £0.82a 0.67 £0.02a 25 a 631 ¢ 26¢ 631:26:1
aibi 8.97+0.82b 373.25+12.99a  16.08 £0.72a 0.85 +0.06b 23 a 456 b 20b 456:20:1
T 6.67£0.70 a 361.84 +£16.64a  15.89 +£0.81a 1.23 £0.06¢ 23 a 304 a 13a 304:13:1
I iR 6.86 £0.59a  407.61 £8.04a 19.26 +0.55b 0.86 £0.06a 21 a 500 b 24b 500:24:1
gk 7.44 £1.02a 413.02+£7.97a 17.88 +0.72ab 0.96 £0.09a 23 a 472 b 20b 472:20:1
T 5.82+0.68a  393.73 £5.55a 17.18 £0.60a 1.38 £0.13b 23 a 323 a 14a 323:14:1
Y Ty 6.98 £0.56a  385.82 +7.09a 20.13 £0.54a 0.90 £0.03a 19 a 439 b 23h 439:23:1
gk 7.70 £0.51a  381.97 £9.90a 21.38 £0.57a 1.07 £0.06a 18 a 473ab 21ab 374:21:1
T 6.58 £0.87a  401.74 £6.62a 22.48 £0.67a 1.29 £0.09b 18 a 327 a 18a 327:18:1

ANFR/NEFRFRREFBE(P < 0.05)

x3 FAEMSTENMTRHEXE

Table 3 Correlation of corresponding elements between litter and soil

RS bS] 3 soc HHETN + TP
Litter elements types Soil original carbon Soil total nitrogen Soil total phosphorus
C 0.390 **
N 0.709 **
p 0.306 "

x % ARV ZEKE 0. 01 (RUBAN)
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Table 4 Difference of soil nutrient content in different slopes

g Wt . soc T .Soil N aﬁ _ Soil P &kt
Vegetation types Slopes Soil original carbon Soil total nitrogen Soil total phosphorus

content/ (mg/g) content/ (mg/g) content/ (mg/g)

I s 30.72 +1.02a 2.54 0. 12a 1.07 £0.05a
g 28.19 +1.28a 2.31+0.10a 1.44 £0.05b

T3 28.20+1.61a 2.57 £0.16a 1.84 +0.20c¢

I )7 118.28 +12.3a 7.54 £0.6la 1.31£0.23a
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T 107.04 +5.49a 7.01 £0.42a 2.38 +0.12b

I} st 81.78 +£3.71b 10.22 +0.56b 1.02 £0.05a
g 54.89 +5.10a 6.42 +0.73a 1.62 £0.15b

T3 43.45 +3.74a 4.88 +0.54a 2.42 +0.23¢

\% ¥ 59.96 +3.99a 6.60 £0.42a 1.02 20.07a
g 75.82 +7.99ab 7.89 +0.81ab 1.13 £0.15a

T 80.26 +5.28b 8.57 +0.56b 1.04 £0.05a
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