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Table 1 Summary statistics of the nutrient element contents ( ug~g", in DW) in 12 main plant species collected from Guizhou karst moutainous area

ngg!, UTFRERT

TR BAE B/MA a1 SESHE LA P TRERY%
N 29 770.00 11 480.00 20 410.00 20227.59 3878.72 19.2
P 3562.80 548.11 1610.95 1633.86 661.77 40.5
K 15 945.00 854.78 8067.95 8265.65 3852.79 46.6
Ca 21142.00 11 800.00 19587.50 18 749.02 221218 11.8

Mg 5993.00 2389.00 4276.55 426998 875.48 20.5
Al 3412.60 76.71 129.20 282.90 514.57 181.9
S 13120.00 4190.00 5630.00 6076.90 1804.76 29.7
Fe 1951.80 69.36 126.59 208.76 293.56 140.6

Mn 591.01 26.11 78.14 134.30 142.50 106.1
Cu 17.60 4.28 9.03 9.01 2.74 305
Zn 110.27 9.20 29.23 35.98 2247 62.4

Mo 0.55 0.01 0.11 0.17 0.15 84.9
Sr 154.10 5.10 17.09 26.67 29.79 111.7
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Fig. 1 Frequency distributions of some nutrient elements in the 12 plant species
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Table 2 The basic conditions of sampling sites

wi% wiuge")
N POs; KO CaO NaO MgO ALO; Fe,0; MnO Cu Zn Mo
42-45 022 034 033 027 004 020 573 442 009 1807 18905 218
6.1-65 055 049 037 345 011 091 1597 470 0.5 1521 13907 086

R EHRE LRKR pH

1 BEE it |
2 AKE AERL

®3 FARAEBRTHMEFRTRER
Table 3 The nutrient element contents of plants in different habitats

pgg', UTFRERIT

A
pIE PR EaiEY ARL LR
HYHHR  PHaR YT FHER

N 5 19 655.00 12 19993.91
P 5 1775.30 12 1931.29
K 5 8 764.61 12 9463.11
Ca ] 16 841.06 12 17939.83
Mg ] 4553.79 12 4829.29
Al 5 106.00 12 155.01

S 5 5612.08 12 5340.44
Fe 5 129.94 12 1775
Mn 5 177.31 12 83.61
Cu 5 8.71 12 9.16
Zn 5 30.77 12 28.04
Mo 5 0.09 12 0.10
Sr 5 50.53 12 3741

MAKSZE P SHAMRE ; wiNYwPYMF 14 BF,
HYAEKZEIN FEMBEH; wNYWPLLTE 14 &
16 ZEE, N 5 P suisi it Rt A& . h
KATEL: BRTLSR, RRAEE. HFEEGHE.
EEH wiN)YWP)KTF 16 b, FRAPIH) wN)/w(P)
AF 14, BT N AR, s, A wiN)w(P).,
w(Ca)w(Mg) . w(Ca)w(K) . w(K)w(Mg)iJ lLE v &
i, REARMEYRTESBEALEAEZSR, A
AR BB LB/, X G & Rl EA |
LB EMER
322 AENRAEESN
MIRSHTELUE I BN e iR 11 X 1204413
MICEZBIMHERR, UEAHABEHELR
(P<0.01) WA SXT, BIPFIK. PFICu. AlfiFe. Al

fZn, FefZn; HA—BAHXKXFR (P<0.05) KT
EAH6XF, ANMP., PAMiMg. KFIAl, KMICu. Ca
fiSr, SAIMo, e IuEMBEAHRXRR, XML
EHLIXTTE Z Al % R A s> AT
KHMFe K . FeMZnitE, FLYTENA—H, W
Mg CEMCaiGEK . MgHIK, FeMICuSTEIG R #Hr
RIPIh R B TH B E 0L, TITERIT =ikt
X PR ABFE X A AR
4 Hig

APREXEY B ERITESERT 1000 pgg’
#A N, P, K, Ca, Mg, SJC&, 100~1000 pgg’
B4 Fe. Mn. Al JT#, 10~100 pgg' 894 Zn. Sr
FE#, /NT 10 pge B9 Cu F Mo Ji# (Mo I8
UK 0.17 pg-gh), XEILES, N, P, K, Mg
XS4, Ca. Al, Fe. Mn, Cu. Zn. Sr. SJG&
EXPBUEAS; Al, Fe, Mn, SrI GRS ZR
KF 100%, N, P, K, Ca, Mg. S. Cu JGEMI
SEBUNT 60%, Hrh Ca JGEMEREBIR/D (K
11.8%); PHIK. P 1 Cu, Al fil Fe. Al #l Zn. Fe
MZn CEHARENRLRKR, NFIP, PAIMg, K
F1 Al, K #1 Cu. Ca 1 Sr. S fl Mo JLEEHA A
KEKF, HenKMBEHREHXXR, IS, JTERE
ML RAR T SR, RELE. FHEOE. &
o, HAHYET N flARMY, REARRNY
ETE SR WEAEZEYR, (TR REEER/N,
TLEAOCRBIEA R HUMER . ZXHPIH Ca.
P. K iE S THHGERIREE I S -IER, B
TTEEREAEA CaoK>Mg B; RRESET M
YHEFOTEAEER, AXKL YK N, P, K,
Ca. Mg. Al, Cu, Mo TESEERTHIE LY
fy, T EnE MK T DR

%4 BAEEHE 12 Y R/URTRE SRS

Table 4 The ratios of nutrient element contents in 12 plant species in Guizhou karst mountainous area

oA Pte Cyc Rhu  Pyr Cor Cot Pla Ite Vib Mil Sin Mos F¥H ERRI%
w(N)/w(P) 761 7.58 1204 1243 16.15 13.76 18.04 13.21 10.36 16.22 11.46 23.92 13.56 338
w(Ca)yw(Mg) 2.70 2.90 3.80 5.55 3.88 4.74 4.58 5.57 3.73 5.02 6.16 5.68 4.52 25.0
w(Ca)/w(K) 1.00 1.31 2.04 2.37 4.44 3.42 2.93 3.35 1.81 272 1.44 9.44 3.02 74.7
w(K)yw(Mg) 2.73 221 1.86 2.34 0.87 1.39 1.56 1.66 2.06 1.84 428 0.60 1.95 484

Pte: B; Cyc: WZRERK; Rhu: 3BEK; Pyr: KB, Cor: B&; Cot: ¥, Pla: BIRME; lie: ZRRM, Vib: HAIEXE; Mil: BRI Sin:

B C (H); Mos 8%
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Table 5 Correlations between the nutrient elements in the 12 plant species in Guizhou karst mountainous area
H#itR N P K Ca Mg Al S Fe Mn Cu Zn Mo Sr
N 1
P 0.582* 1
K 0409  0.837** 1
Ca 0.051 -0411 -0.161 |
Mg 0.405 0.671* 0.427 -0.157 1
Al -0.363 -049  -0.596*  -0.354 -0.506 1
S 0.259 0.139 0.532 0.347 -0.326 -0.171 1
Fe -3.000 -0.443 -0.559 -0.360 -0.511  0.990**  -0.152 |
Mn 0273 -0.261 -0.296 0.195 -0.205 0.011 -0.076 0.030 1
Cu 0.531 0.719**  0.660* -0.089 0.344 -0.397 0.228 -0.313 -0.157 1
Zn -0.353 -0.301 -0.459 -0.414 -0.468  0.896** -0.195 0.933**  -0.037 -0.248 1
Mo 0.287 0.004 0.183 0.126 -0.322 0.338 0.680* 0.369 0.254 0.009 0.321 |
Sr -0.114 0.327 0418 -0.662* 0.079 -0.159 -0.032 -0.180 -0.236 -0.005 -0.162 -0.285 1
* P=<0.05,** P=<0.01
% %Iﬁ : southwest China. Ecology and Environment, 2004, 13(4): 702-706.
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Characteristics of the nutrient element contents in plants
from Guizhou karst mountainous area of China
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Abstract: Developed in Guizhou is the largest karst mountainous area in China, even throughout the world. The vulnerability of its
ecosystem and the interference of human activities have led to serious degradation of vegetation in this area. In this paper we selected
12 main plant species from this area as the subject of study, and examined their nutrient elements. The results showed that the
contents of N, P, K, Ca, Mg and S are greater than 1 000 pg-g’!; those of Fe, Mn and Al vary between 100 and 1 000 pg-g'; those of
Zn and Sr are within the range of 10~100 pg-g’'; and those of Cu and Mo are lower than 10 ug-g”'. The content of Mo is lowest (only
0.17 pg-g™). The contents of Ca, P and K are higher than those of the terrestrial plants so far reported. The element contents are
characterized as being of “Ca>K>Mg” type. The elements K, Mg, N and P are of normal distribution, while the elements Ca, Al, Fe,
Mn, Cu, Zn, Sr and S are of lognormal distribution. The coefficients of variation (C.V.) are >100% for Al, Fe, Mn and Sr; <60% for
N, P, K, Ca, Mg, S and Cu; and 11.8% (the lowest value) for Ca, respectively. The nutrient element contents of the same plant in
different habitats show great differences. The contents of N, P, K, Ca, Mg, Al, Cu and Mo in the plants growing in lime soil are
higher than in yellow soil. Correlation analysis indicates that there are obvious correlations between P and K, P and Cu, Al and Fe, Al
and Zn, Fe and Zn; while general correlations between N and P, P and Mg, K and Al, K and Cu, Ca and Sr, and S and Mo.
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