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Fine-scale spatial patterns of Oxytropis kansuensis population in degraded alpine grassland.
FENG Wei, ZHAO Cheng-zhang” , DANG Jing-jing, ZHENG Hui-ling, DUAN Bei-bei, HAN
Ling, XU Ting ( Research Center of Wetland Resources Protection and Industrial Development En-
gineering of Gansu Province, College of Geography and Environmental Science, Northwest Normal

University, Lanzhou 730070, China).

Abstract: The spatial patterns of plant populations are the results of coordinated adaptation of
plants to environment, reflecting the life history strategy of plant populations. The heterogeneity of
fine-scale spatial patterns in Oxytropis kansuensis population was studied by using the methods of
community survey and point pattern analysis. Four kinds of alpine grassland were chosen, inclu-
ding undegraded grassland ( I ), lightly degraded grassland ( I ), moderately degraded grass-
land (Il ) and severely degraded grassland (IV) in the northern slope of Qilian Mountains. The
results showed that, with the increasing degree of natural grassland degradation, the population
height, coverage and aboveground biomass and branch density increased, and the proportion of
small bunch decreased, while the proportion of big bunch increased. The spatial distribution pat-
tern of O. kansuensis showed a scale-associated change trend. In the undegraded and lightly de-
graded grasslands, the distribution pattern of O. kansuensis showed a clumped distribution on a
smaller scale, while showed a random distribution on a larger scale. Meanwhile, in the moderate
and heavy degradation grasslands, the spatial distribution pattern of the population showed dis-
tinct pattern characteristics. With the increasing degree of natural grassland degradation, the
clumped distribution patterns of plant populations shifted from a smaller scale to a larger scale,
which reflected the dispersion and regeneration strategy of O. kansuensis population.

Key words: Oxytropis kansuensis; bunch structure; population dispersion; spatial distribution
pattern ; northern slope of Qilian Mountains.
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Table 1 Community characteristics of plots

R iz TR P e
(m) i (em) (%) Al (%)
KiBE(T) 2710 20.8+1.06 a 94+4.88 a [iElga e <90
BERMCT 2718 18.2+0.93 b 84+4.28 b PEdbE 105~120
LIESEYIAQID) 2715 14.1+0.72 ¢ 80+4.08 b HolE 123~135
BEFIRA(V) 2725 13.9+0.74 ¢ 72+3.74 ¢ Hila 138~150
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Table 2 Biological characteristics of Oxytropis kansuensis in different degradation gradients

FEHh P (m) Mo A (g - m™?) (%) (KA - m™?)
FRB(T) 9.8+0.51 ¢ 18.2+0.95 d 16+0.82 d 20+1.04 d
RERMACT) 11.6£0.59 b 23.7¢1.33 ¢ 25+1.32 ¢ 35+1.86 ¢
TR AL (D) 13.4£0.68 a 30.1£1.54 b 31£1.61 b 47£2.44 b
HRARIL(IV) 13.5+0.68 a 45.7+2.38 a 47+2.40 a 58+2.96 a

F3 HRBEFMBERMAKN (KA - m™) G
Table 3 Bunch size structure of Oxytropis kansuensis popu-
lation

R —% ht/ =

FKiBfE(T) 17£0.88 d 3+0.16 d 1£0.05 d
BERMACT) 26+1.38 ¢ 6+0.33 ¢ 3+0.16 ¢
LESES QD) 30£1.53 b 11£0.57 b 6+0.33 b
HERI(IV) 35+1.86 a 14+0.71 a 1020.52 a
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Fig.1 Point pattern analysis for Oxyfropis kansuensis population
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