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Researches on judging model for reasonable utilization of rangelands
ZHU Gui-Lin' , WEI Zhi‘JUHZ , HAN GuO-DOHgZ , SHAN Lun' (1. State Key Laboratory of Soil Erosion and Dryland

Farming on Loess Plateau, Research Center of Soil and Water Conservation and Ecological Environment, Chinese Academy of Sciences and
Ministry of Education, Yangling 712100, Chinas; 2. College of Ecology and Environmental Science, Inner Mongolia Agricultural University,
Hohhot 010019, China). Acta Ecologica Sinica,2004,24(3) :464~468.

Abstract: Rangelands have a double function as resources and habitat. Reasonable utilization of rangelands is necessary to
support the sustainability of resources and ecological environment. This research considered the responses of tiller density,
single tiller weight and tiller number per plant clump of dominant species. Stipa breviflora, Cleistogenes songorica and Allium
polyrhizum to grazing systems in Stipa breviflora desert steppe. The experimental treatments were composed of a continuous
grazing plot of 340hm?*, a rotational grazing plot of 320hm?* divided into 8 smaller, equally sized plots and a grazing exclusion
plot of 1Thm?, which has not been grazed since 1999. Grazing capacity on grazing plots was 1. 8 sheep/hm’. Research quadrate
size for tiller density was 1m X Im. Whole plant clumps were dug out for the research on single tiller weight. At least 10
experimental replicates were carried out. Tillers without withered sheaths were weighed one by one after being dried in the
shade and counted. Statistical analysis software SPSS and EXCEL 2000 were used to analyze data for this research.

Tiller density and single tiller weight of plants were different under the different grazing plots. Single tiller weight on
rotational plots was higher than on the continuous grazing plot, and tiller growth was best on rotational plots. Competition
between individual plants induced by rotational grazing stimulated tiller growth, which improved single tiller weight and
promoted clump renovation of plants. This suggests that rotational grazing is an optional use for rangelands. On the basis of
experimental data, a primary model of reasonable utilization of rangelands was established. This model indicates that there is a
negative correlation between single tiller weight and tiller number and simulates the changing tendency of single tiller weight

with the increase in tiller number. Increasing tiller number causes a decrease in single tiller weight, indicating a sub-optional
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use of resources. Therefore, rangelands should be utilized moderately, rather than allowing plants to grow freely without the
stress of some grazing pressure. The model could be used as a criterion for judging whether and how rangelands can be
reasonably used. This research suggests that reasonable utilization of rangelands occurs when single tiller weight and tiller
number are balanced. The model may be useful in resources utilization, protection of the environment and human
sustainability.

Key words :rangelands ;reasonable utilization ; judging model

:1000-0933(2004)03-0464-00 :Q948 A
N N R N s
=, . .
. . Bl s
L'IJD s
[-ﬂu s R s
1
s 42°16'26"N,112°47"17"E, 1130~1180m,
° 248mm , 2947mm, 6.2C, 175d,>=10C 2491 C,
7 s 23.4C,1 . —15C; 6 s 43.1C,1 s —18.5C,
67 s 20m /s (1999 2 ), ,1998 3 +1999 5 2000 12,
o (Stipa breviflora) + (Cleistogenes songorica) -+ (Allium polyrhizum)
s tel,
2
, 1.8 /hm?, N N 3 o 340hm?; 320hm?,
8 ; 1hm?*,1999 o N
. 2000 o 8 ( 8. 2mm) , .
(Stipa breviflora) . (Cleistogenes songorica) (Allium polyrhizum) ,
s ImX1m,10 o N .
(10 ) s o s
s . 8 .
SPSS EXCEL2000 o
3
3.1
s (P<C0.05), r
>0.05); (P<<0.05), N
(P>0.05); (P<<0.01), (P>0.05)
C D,



24

466
[7]
[8]
3.2
, (P<<0.05), C 2,
1 ( /m?) 2 (X107 2%g/ )

Table 1 Tiller density of plant populations (tillers/m?)

Table 2 Single tiller weight of plants( X 10 ?g/tiller)
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Table 3  Regression model between single tiller weight and tiller

number of Stipa breviflora
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