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Abstract; The balance between various elements of the ecosystem has been the focus of research related to the ecology
of global change and biogeochemical cycles. Ecological stoichiometry is the study of the balance of energy and ele-
ments in biological systems and based on the general laws of physics, chemistry and biology. Ecological stoichiometry
provides an integrated approach to investigating the stoichiometric relationships and rules in biogeochemical cycling
and ecological processes. The primary nutrient elements, carbon (C), nitrogen (N) and phosphorus (P), play an

important role in plant growth and regulating various botanic physiological functions. The cycling of N and P are
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tightly coupled to C cycling in ecosystems, primarily through aspects related to ecosystem carbon primary
production. Leaf C. N and P stoichiometry varies throughout many aspects of plant biology. The ratios of C ¢ N, C :

P and N : P may reflect the balance between the plant demand in relation to N and P availability and may constrain
various processes, Carbon, nitrogen, and phosphorus stoichiometry of plants reflect the utilization efficiency of plants
with regard to soil nutrient elements. After a long period of evolution, plants had form and their own unique ecophys-
iology and ecological stoichiometry in karst landscapes. Carbon, nitrogen, phosphorus stoichiometry of plant leaves
can reveal the regularity of nutrient cycling within karst ecosystems. Three quadrats, sized 20 mX 20 m, in a second-
ary forest in the karst area of Maocun, Guilin were selected. A total of 186 samples of 12 plant types were
collected. The ecological stoichiometry of carbon, nitrogen, and phosphorus were analyzed using multivariate statisti-
cal analysis to study the relationship between them and explored ecological indicating functions of carbon, nitrogen,
and phosphorus stoichiometry in karst ecosystems. The results were as follows: Firstly,C, N, and P values in the
samples’ plant leaves were (456.1942.16) mg * g', (7.7140.26) mg * g', and (0.894+0.02) mg * g, respective-
ly. Carbon, nitrogen, and phosphorus values were all lower than China’s and global averages. Although the higher
contents of N and P in the karst limestone soil because of their low availability and their slow uptake and utilization
efficiencies, nitrogen and phosphorus still presented as common limitations to plant growth within the karst
area. Secondly, in this study, C: N, C: P, and N ¢ P in the plant leaves of the samples were 80.86+6.74, 639.65
+53.79, and 10.424+0.89, respectively. Because the contents of N and P in plant leaves in the karst area were signif-
icantly lower. it resulted in higher C ¢ N and C ¢ P values. Thirdly, the rules of N : P was less than 14, indicating
nitrogen limits; N ¢ P was more than 16,indicating nitrogen limits; and N ¢ P between 14 and 16 showed that nitro-
gen and phosphorus limits were not entirely suitable for determining the limiting nutrient elements within the karst
area. Lastly, correlation analysis between elements showed that there was a significant negative correlation between
leaf C and N (P<C0.01), and a significantly negative correlation between C and P (P<Z0.05), while there was a sig-
nificant positive correlation between N and P (P<C0.01). This correlation reflected the change of the relative consis-
tency of nutrient elements of plants. The results contributed to the understanding of plant adaptive mechanisms and
ecological geochemical process, providing the theory basis for ecological control of the karst area.

Key words: karst ecosystem; natural vegetation; plant leaf nutrient; ecological stoichiometry; nutritional constraint
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Table 1

Typical species list of secondary forest in karst area in Maocun, Guilin

H¥) 4 FR Plant name H: 3G AY Life form

Bl Family J& Genus

WA Loropetalum chinense F* AR EAR Tree, Shrub
H WX Cyclobalanopsis glauca F* AR HEAR Tree, Shrub
E 5 Croton tiglium e K HEAK Tree, Shrub
2135 W FRAT Alchornea trewioides 7 K Shrub
W FRAT A. davidii #E K Shrub
W Pittosporum tobira Te A HEK Tree, Shrub

Wit Ulmus pumila Fi A Tree
B FR A Choerospondias axillaris F+ K Tree

#E K Shrub
A Shrub
#EA Shrub
K Shrub

W3 Vitex negundo

T8 Murraya paniculata
4 i Ligustrum lucidum
M Osmanthus fragrans

HEARJE Loropetalum
K& Cyclobalanopsis
G & Croton
L BRFT & Alchornea
LI BRFF R Alchornea
WA AEJE Pittosporum
1 J& Ulmus
MRS Choerospondias
HINE\ R Vitex
LB R Murraya
L Ligustrum
KB JE Osmanthus

SR Hamamelidaceae
563k Fagaceae
KB Euphorbiaceae
KB Euphorbiaceae
KR Euphorbiaceae
HEHARL Pittosporaceae
i ®} Ulmaceae
BEWE Anacardiaceae
LR} Verbenaceae
224 Bl Rutaceae
ABEE} Oleaceae
ARIBFL Oleaceae
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Frequency distribution of plant leaf nutrient composition in karst area
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Table 2 Plant leaf nutrient composition comparison of different life forms

P . .
Functional HL) 2 R ¢ . N . P . C: N C:P N:P
type Plant name Number (mge*g") (mge+g") (mge*g')
EIN HEA 15 449.34+2.42ab  5.9140.37a  0.78+0.03ab  80.00+4.64ab 587.66424.87a 7.63+0.46a
Tree Loropetalum chinense
HX 11 470.5543.28bde  6.1240.42a 0.71+0.07a  78.76+4.79ab 710.67485.90a 9.10+0.95a
Cyclobalanopsis glauca
(WA 14 378.62+5.33¢  12.66+1.18b  1.2540.10c  31.4944.31a 308.51+18.63a 10.57+1.43a
Croton tiglium
165 13 460.31+14.91abd 7.5240.89a  0.87+0.08ab  63.4749.52ab 537.12+48.48a  8.67+0.90a
Pittos porum tobira
g 9 473.47+3.25de  7.46+0.89a 0.69+0.03a  68.66+7.48ab 692.72425.84a 10.9341.36a
Ulmus pumila
[ElivES 14 475.424+8.18de 11.28+0.20b  1.00£0.03bed  42.2041.01a 476.77415.42a 11.3140.44a
Choerospondias axillaris
it Total 76 456.36+3.59a  8.47+0.39a 0.9140.04a  63.147+2.90a 643.55495.67a 11.2241.58a
HEA REA 25 443.86+3.00a  5.39+0.42a  0.76+0.05ab 118.18+28.50ab730.66+119.34a  9.36+2.02a
Shrub Loropetalum chinense
HMX 5 465.08+0.44abde 6.23+0.51a 0.84+0.05ab  75.20+6.03ab 558.91+35.26a 7.44+0.13a
Cyclobalanopsis glauca
(WA 9 412.94429.15f 12.3344.59b  1.17£0.0lcd 60.43+37.20ab 352.87+24.27a 10.52+3.88a
Croton tiglium
AR 11 476.2645.38de  7.0040.62a  0.770.04ab  76.42+10.34ab 641.68+42.70a  9.1940.70a
Pittos porum tobira
HH 15 476.74+5.17de  6.824£2.07a  1.1840.10cd 244.204+179.66b 418.45+40.52a  6.37+2.51a
Vitex negundo
THE 13 443.23+4.89a  7.45+1.09a  0.974+0.06abd 61.82+8.04ab 460.92427.78a 7.82*+1.41a
Murraya paniculata
gl 8 485.76+7.0de  7.354+1.65a  0.85+0.02ab 74.48+18.94ab 572.25+19.47a 8.64+3.26a
Ligustrum lucidum
1L RRFF 6 411.624-20.58f  10.5+0.93b 1.3040.02¢ 39.20+0.97a 316.63+15.66a 8.08+0.86a
Alchornea davidii
L1 LUFRFT 10 437.58£12.88a 15.0041.34c  0.8640.04ab  29.17£3.07a 507.05445.06a 17.38+1.42a
Alchornea trewioides
HEA 8 495.53+4.86e  7.08+0.57a 0.6140.03a  69.9948.11ab 812.34452.79a 11.6140.65a
Osmanthus fragrans
it Total 110 456.074+2.69a  7.20%+0.33b 0.884-0.03a  93.10%11.09b 636.95+62.87a 9.86+1.03a
BT Total 186 456.19+2.16a 7.7240.26ab  0.897+0.02a  80.86+6.74ab 639.65+53.79a 10.42+0.89%a

e ) — G [R) 2B: R 26 59 .35 (P<20.05)

Note: Different letters in the same column indicate significant differences (P<20.05).
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Fig. 2 Relationship between leaf C, N and P of plant in karst area
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