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Changes of plant leaf area and its relationships with soil factors in the process of grassland
desertification. ZHU Zhi-mei', YANG Chi’, CAO Ming-ming', LIU Kang' ('Department of
Environment Science, City and Environment College, Northwest University, Xi’ an 710127, Chi-
na; *Department of Ecology and Environment Science, Life Science College, Inner Mongolia Uni-
versity, Hohhot 010021, China). Chinese Journal of Ecology,2010,29(12) .2384-2389.
Abstract; This paper studied the changes of the main plant species leaf area and their relation-
ships with soil factors in the process of grassland desertification under natural conditions. With
the intensification of desertification, the specific leaf area ( SLA) of Leymus chinensis and Cleisto-
genes squarrosa decreased significantly (P<0.01) at early desertification stage ( gradient I ),
and that of Potentilla tanacetifolia and Agrostis cristatum decreased significantly ( P<0.05) at late
desertification stage (gradient Il ). The SLA of Carex duriuscula had no significant change (P>
0.05) , but that of Artemisia frigida and Melilotoides ruthenica decreased significantly from mid-
and late desertification stage (P<0.05) and from early desertification stage (P<0.01) , respec-
tively. The leaf area index (LAI) of M. ruthenica increased significantly ( P<0.01) , while that
of the others decreased significantly (P<0.01). The LAI of L. chinensis and C. squarrosa was
significantly positively correlated with soil clay, C, N, and moisture contents ( P<0.01), and
significantly negatively correlated with soil C/N ratio ( P<0.01) ; while the correlations of the
LAI of A. frigida and M. ruthenica with the soil factors were quite opposite ( P<0.05) from

those for L. chinensis and C. squarrosa. The linear fitting between the LAI of C. squarrosa and

soil C/N was the highest (R*=1), followed by that between the LAI of L. chinensis and soil
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moisture content ( R> =0.992), and between the LAI of M. ruthenica and soil C/N (R* =
0.268). Our results suggested that in the process of grassland desertification, soil C/N was the

key factor affecting the leaf area of common species ( P<0.05) , with the order of the effect being

C. squarrosa > L. chinensis > A. frigida > M. ruthenica.

Key words: desertification; sandy grassland; leaf area; soil factor.
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Tab.1 Community types of different desertification gradients on grassland during sandy desertification
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I g EEv 15 ~ 25 B+ KE + BT B Artemisia 45 5. Melilotoides ruthenica f& ﬁ)ﬂ’%ﬁxuﬁlfﬁl%, N R
w1k B+ JRRHL frigida Fa ot SR SPRCE MR RIS B B R IS 1
SRAHFS K Cynanchum thesiodes — BACTEREVR , B KAEYIF 18
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Tab.2 Specific leaf area of the main plants in different desertification stages

LY E S I Il I} I\ F1H P1iH
FRL 111.35+27. 41 69. 46=14. 91 55.39+2. 30 40.525. 65 11.279 0.002* *
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Tab.3 Multiple comparisons between different desertification stages in specific leaf area of the main plants
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v 0.030 " 0.618 0.024 " 0.002 " * 0.000 " * 0.295 -
I v 0.274 0. 684 0. 746 0. 825 0.001 " * 0.584 -
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Tab.4 Changes of leaf area index of the common species under different desertification gradients
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Tab.5 Multiple comparisons between different desertifica-
tion stages in leaf area index of the common species

BIE LB P
R RRTE %8 WEY
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Tab.6 Soil moisture and the content of clay, C, N, C/N
in soil under different desertification stage
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Tab.7 Correlations and the linear regression equations be-
tween LAI in four common species and soil moisture, the
content of clay, C, N, C/N in soil
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