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Relationship Between Leaf Area Index to Canopy Nitrogen and

Phosphorus in Subalpine Scrub Forest of the Qilian Mountains

. 1,2 . 3%
CHANG Zongqgiang * ~, WANG Rongxin
(1. Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China;

2. Inner Mongolia Badain Jaran Desert Ecosystem Research Station, Alxa 737300, Inner Mongolia, China;

3. Academy of Water Resource Conservation Forests in Qilian Mountains of Gansu Province, Zhangye 734000, Gansu, China)

Abstract: As the important life elements in plants, Nitrogen (N) and Phosphorus (P) play important roles in the

growth and development of plant communities. In order to clarify the relationship between the leaf area index of

subalpine shrub forests in the Qilian Mountains and the canopy N and P, different vegetation types ( Dasiphora

Jruticosa, Caragana jubata, Salix cupularis S. oritrepha) and different grazing treatments were adopted to study.
Then the total foliar nitrogen (TFN) , total foliar phosphorus (TFP) , and the leaf area index ( LAI) of subalpine

scrub forest communities were compared under different conditions ( sheep, yaks, and ungrazed) to find that LAI
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was strongly correlated with both TFN and TFP across communities, and also within different plant types
( Dasiphora fruticosa, Caragana jubata, Salix cupularis S. oritrepha) and grazing treatments ( sheep, yaks, and
ungrazed ). Across almost the entire range of LAI values and contrasting communities, in the TFN; TFP ratios it
indicated co-limitation by N and P in almost all communities. However, the increase of LAL, Salix cupularis was
and Caragana jubata mainly limited by N and P, respectively, but Dasiphora fruticosa was co-limited by N and P.
Under different grazing conditions, the value of TFN corresponding to LAI per unit area was higher and the value of
TFP was lower, suggesting that the animal might change the pattern of the community through grazing of vegetation
and limit the phosphorus intake to some extent. This relationship between LAI, N and P in subalpine scrub forest
suggests where in LAI remains similarly constrained by N and P despite differences in species composition, grazing

and canopy density.

Key words: subalpine scrub forest; leaf area index (LAI) ; total foliar nitrogen ( TFN) ; total foliar phosphorus

(TFP) ; co-limitation; Qilian Mountains



