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in Karst Forest in Puding, Guizhou, China*
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Abstract In order to assess the nutrient characteristics of the dominant species in karst forest and the environmental changes-
induced metal stress on the forest health, the contents of nutrient elements (N, P, Ca, K, Mg, Mn, Cu, Zn, Cr, Ni, Pb, Al) and
ratios of N/P, K/Ca, K/Mg and Ca/Al in the leaves of 3 species (Quercus griffithii, Cinnamomum bodinieri and Kalopanax
septemlobus) in karst forest in Puding, Guizhou, China were determined and analyzed. The patterns of the nutrient contents
in the leaves of the 3 species were all revealed as Ca >K >Mg>N>P>Mn, while those of the metals as AI>Zn>Cu>Ni>Pb>Cr.
Calcium and potassium were determined the most dominant nutrients in the leaves of the karst forest trees. According to
the contents of Ca+Mg in their leaves, the 3 species could be all classified as indifferent karst plants. The Cu, Zn, Ni and Pb
in Quercus griffithii leaves was found close to the higher limit of their normal levels in plants, suggesting that there was a
potential risk of heavy metals on the karst forest. The 3 dominant species were all defined as N limited plants, and potential Al
toxicity in their leaves were not yet confirmed based on the ratios of the elements in the leaves. Fig 3, Tab 1, Ref 43
Keywords Karst forest; element content; Quercus griffithii; Cinnamomum bodinieri; Kalopanax septemlobus
CLC S718.43 (273)
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Table 1 Physicochemical properties of the soils in forest stands (N=5, x*s)

REEEE AR N , X HUK St Ca sctivg SR

Sm! depth Organic méttcr pH (wig kg (wig ke) (wig ke) Avallablch Exchangcab?c Ca Exchangcablrc capacity
(6/cm) (w/g kg) (w/mg kg™) (w/mg kg') Mg (w/mg kg™) (blemol kg")
0~10 81.79+17.01 6.53+0.49 3.11£0.57 0.54+0.08 27.71+1.20 323.70+9.13 3769.09+74.10 947.26+47.75 30.48+5.20
10~20 52.67+22.94 6.900.02 2.10+0.78 0.41+0.01 27.78+1.47 244.82+24.38 3707.69+1060.24 1152.57+211.77 28.57+3.79
20~40 29.70£12.70 7.03+0.07 1.20+0.50 0.28+0.02 24.88+1.31 214.58+19.69 3356.08+565.02 1171.11£22.58 27.5142.53

PR VET SRR A BE, W5 H R SN A AR BHBE LSBT 5T T

*Data wre obtained from Guizhou Academy of Sciences and analyzed by Soil and Fertilizer Institute, Guizhou Academy of Agricultural Sciences



160 N H 5 3B A Y 24l Chin J Appl Environ Biol 16 &
20 25000
N y
16 Ca 20000
12 4 . - 15000
0.8 N - 10000
0.4 - ¢ = 5000
0.0 0
0.20 6000
P a Mg @
0.16 — i a - 4800
b
0.12 - 3600
0.08 - . L
¢ b 400
0,04 — 1200
0,00 0
20000 250
K a Mn
16000 hd a - 200
12000 b b b 150
8000 - 100
[+
4000 ’—*—‘ - 50
0 0
QG CB KS OG CB KS

FEIL 3R R R T 24
Table 1 Mean=SE values of element contents in the leaves of Q. griffithii (QG), C. bodinieri (CB) and K. septemlobus (KS)
N, PE RN R %, HARITCR & A mg kg AR FIICER & 5 22 57 3 (P<0.05) B LIAF F-BE %R

The units of elements are presented as by mg kg, except those of N and P, which are presented by percentage of dry mass. Different letters indicate the

significant differences among the species at level of P<0.05
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Fig. 2 Mean+SE values of heavy metals and Al in the leaves of Quercus griffithii (QG), Cinnamomum bodinieri (CB)
and Kalopanax septemlobus (KS) (w/mg kg™)
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Fig. 3 Ratios of element concentrations in the leaves (Molar concentration ratio is used for Ca/Al and mass fraction ratio for the others)
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