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Characteristics of Carbon, Nitrogen and Phosphorus Stoichiometry of
Leaf, Litter and Soil in the Karst Tiankeng Forest

HUANG Gui, YU Linlan, LIU Xinyu, CHEN Ming, XUE Yuegui"

(Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection (Ministry of Education), Guangxi Normal University; Guangxi Key
Laboratory of Landscape Resources Conservation and Sustainable Utilization in Lijiang River Basin; College of Life Sciences, Guangxi Normal University,

Guilin 541004, Guangxi, China)

Abstract: In order to explore the nutrient cycling characteristics of C, N and P in Tiankeng forest communities in
Dashiwei, Leye, Guangxi, the contents and stoichiometric ratios of C, N and P in plant leaf, litter and soil of forest
communities inside and outside Tiankeng were compared, and their internal relationship and interaction were
studied by using correlation analysis and redundancy analysis. The results showed that the leaf and litter of the
forest inside Tiankeng showed a pattern of low C, low N and high P, and the soil was low C, low N and high P
compared with the forests outside the Tiankeng. The C:N and C:P in leaf were significantly positively correlated
with the C and N:P in litter, and C in leaf showed significantly negative correlation with P in soil. The N and N:P
in leaf outside Tiankeng were significantly negative correlated with N:P in soil, and C:N in leaf was significantly

positive correlated with C and C:N in soil, indicating that the C and P in litter inside Tiankeng forest might came
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from leaves, while C and N in leaf outside Tiankeng forests were mainly from soil. The explanation rates of soil
C:N:P for the change of C:N:P of leaves and litter were 90.7% and 50.6%, respectively. The P had the highest
explanation for the change of C:N:P of leaves and litter. Plants inside Tiankeng were more sensitive to the change
of P content, while plants outside Tiankeng were more sensitive to the change of N content, which indicating that
the forest inside Tiankeng might be the P-limited site, while the forest outside Tiankeng might be the N-limited

site. The differences and associations of C:N:P in leaf-litter-soil of the forests inside and outside karst Tiankeng

reflected the characteristics of nutrient cycling and the adaptation of plant community.

Key words: Ecological stoichiometry of C, N and P; Leaf; Litter; Tiankeng forest; Phosphorus limitation
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Table 1 General situation of plots in study area
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Habitat No. Site Longitude Latitude Altitude Sl(zpe Soil moisture Dominant species
(m) (°) content
B P1 MARRGL 106°28'10.40” 24°48'39.53" 1216 26 0.68 KNIB Acer tonkinense, WK Strobilanthes cusia
Inside  py  jhkJRb 106°28'14.407 24°48'39.20" 1247 35 0.43 Z SRS EMI Carpinus pubescens, Y3 /KAE Pilea notata
P3  KWRBL 106°28'40.93" 24°47'22.07" 1280 40 0.35 WM Acer tonkinense
P4 K#RIT 106°30'50.81" 24°47'21.02" 1081 34 0.23 = 5t {GFA Carpinus pubescens
P5  JRFEFHL 106°27'49.35" 24°4721.07" 1078 31 0.26 F A& Manglietia aromatica
P6  JRZRHT 106°27722.11" 24°48'17.42" 1246 36 0.26 NREFRE Musa acuminate, T8I Tetrapanax papyrifer
ush P70 BEORBT 106°27'05.32"  24°48'06.19" 1391 41 0.27 Fi ks Guihaia argyrata, % Machilus nanmu
Outside pg sz ougy 106°27'05.70" 24°48'05.79" 1390 40 0.25 T4 M. nanmu, MK Handeliodendron bodinieri,
K85 E % Dryopteris bodinieri
P9 WHEEHL 106°2707.76" 24°48'05.94" 1382 0 0.24 =SB EAM C. pubescens, VARH Itea yunnanensis
P10 BZFEHL 106°2706.11" 24°48'05.43" 1389 46 0.35 KRR D. bodinieri, MK H. bodinieri
PIl R KHT 106°27'22.64" 24°48'30.48" 1322 31 0.25 JeH1 35 Pyrrosia calvata, R 3%5F Rubus alceifolius
P12 JZEFEHL 106°2722.73" 24°48'31.31" 1321 32 0.22 WA Ulmus pumila, 7= Miscanthus sinensis
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N. P AR E 1Y P N:P fEHT N AMER b 3
(R 2). SUUAMEMAE C. Ny P AESIEITE
FHEAREE, RITABRMED . FEDER T C 1K
N. P&, T3 C. NKP &K,

2 P -TEEY- 3R Co NL P IHRERHE

Table 2 Stoichiometry characteristics of C, N, P in leaf, litter and soil

5iH L "1 5 Habitat »

Ttem Index HLA Inside  Hi4h Outside

i C (mg/g) 410.50+43.15  456.60+5.75 6.726  0.027

Leaf N (mg/g) 27594648  16.03£1.45  18.172 0.002**
P (mg/g) 1.57+0.35 1.14+0.07 8.806 0.014*
CN 15.84+5.03 28.68+2.74 30213  0.000™

C:P 275.60+83.42  400.59+27.81 12.125 0.006™

N:P 17.61+1.84 14.10£1.90  10.622 0.009**
%Y C(mg/g) 380.12491.43  419.82£79.03  0.647 0.440
Litter N (mg/g)

27.93+4.16 21.40+1.91 12203 0.006™

P (mg/g) 1.22+0.36 0.97+0.06 2789 0.126

CN 14.01+4.40 19.57+3.09 6.413  0.030°

C:P 347.49+151.49 433.52+89.52  1.434 0.259

N:P 24.06+5.87 22.08+2.11 0.609 0.453

i C(mglg) 129.46+111.48 156.04+63.46  0.258 0.623
Soil N (mg/g) 11.04+6.67 14.39+4.60 1.025 0.335
P (mg/g) 1.2240.47 0.61+0.10 9.644 0.011*

CN 10.99+2.38 10.63+1.00 0.118 0.738

C:P 121.74+116.81 256.49+101.29 4.557 0.059
N:P 10.39+7.54 23.66+7.19 9.736 0.011"

*: P<0.05; **: P<0.01.
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HiPy Inside Yi4h Outside
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Fig. 1 Spearman correlation among C, N, P stoichiometry in leaf, litter and soil. 1: Leaf; d: Decomposed litter; s: Soil. The same below
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Fig. 2 Redundancy analysis and hierarchical partitioning of C, N, P stoichiometry in leaf (A, C) and litter (B, D) to soil
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