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The Impacts of Stocking Rate on the Age-Structure and Ecological Niche of
Stipa Breviflora Population

LU Shi-jie', ZHANG Fan', LIU Hong-mei*", WANG Jing', LIU Ju-hong', LI Zhi-guo', HAN Guo-dong"
(1. Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China;
2. Inner Mongolia Academy of Forestry Science, Hohhot, Inner Mongolia 010010, China)

Abstract: In order to research the effects of different stocking rates on the age-structure and ecological niche of
Stipa breviflora population, the study was conducted on the Stipa breviflora steppe desert in Siziwang Banner,
Ulangab City, Inner Mongolia, China. A single factor random complete block design was adopted, and a com-
parative analysis was conducted using static life tables, ecology niche width, and ecology niche overlap index.
The results showed that the age-structure of the population of Stipa breviflora changed with changing in stock-
ing rate. With an increase in stocking rate (below the level of moderate grazing stocking rate) , individuals in
the Stipa breviflora population increased from C03 level (diameter of bunch 1.1-2.1 cm) to CO8 level (diam-
eter of bunch 6.1-7.1 cm) , thereby ensuring that individuals achieve their expected physiological lifespan;
Heavy grazing led to “fragmentation” and “juvenilization” of individuals of Stipa breviflora, and the mortality
rate of Stipa breviflora was evenly distributed among all age groups. Below the level of moderate grazing stock-
ing rate, the ecological niche width of the middle and elderly age groups of Stipa breviflora was relatively
small, and the competition intensity among individuals was relatively weakness; The ecological niche overlap
among young and middle-aged individuals was relatively high, and there was intense competition among indi-
viduals; However, heavy grazing not only led to “aggregation” and “juvenile” of Stipa breviflora individuals,
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but also increased the intensity of competition among individuals, resulting in intensified competition between
young and middle-aged individuals. In summary, Stipa breviflora resisted grazing disturbance by transitioning
from high individual age groups (young and middle-aged) to middle and elderly groups below moderate grazing
stocking rate, but heavy grazing resisted grazing disturbance by “aggregation” and “juvenile” of middle and
elderly individuals, thereby ensuring that the population is in an absolute dominant position in the community.
Key words: Stocking rate; Stipa breviflora; Age-structure ; Ecology niche
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Table 1 The distribution of individuals and life expectancy of Stipa breviflora at all age-classes under different stocking rates

Qb X BA SR 4 % Age-class
Treatment Base parameter — C01 Cc02 C03 C04 C05 C06 Cco7 C08 C09 C10 Cl1 C12 C13
CK A, 2 10 133 509 256 40 11 3 2 0 1 1 2
a, 2 12 145 654 910 950 961 964 966 966 967 968 970
Al 969 959 826 317 61 21 10 7 5 5 4 3 1
e 2.79 2.31 1.52 1.37 1.90 2.59 3.50 3.57 3.60 2.60 2.00 1.33 1.00
LG A 0 5 134 552 568 90 14 2 0 0 0 0 0
a, 0 5 139 691 1259 1349 1363 1365 1365 1365 1365 1365 1365
AL, 1366 1361 1227 675 107 17 3 1 1 1 1 1 1
e 2.99 2.50 1.66 1.20 1.26 1.67 4.00 6.00 5.00 4.00 3.00 2.00 1.00
MG A 0 12 223 460 418 261 94 23 0 0 0 0 0
a, 0 12 235 695 1113 1374 1468 1491 1491 1491 1491 1491 1491
AL 1492 1480 1257 797 379 118 24 1 1 1 1 1 1
e, 3.22 2.74 2.06 1.66 1.40 1.28 1.38 6.00 5.00 4.00 3.00 2.00 1.00
HG A, 8 448 979 244 13 6 1 0 0 0 0 0 0
a, 8 456 1435 1679 1692 1698 1699 1699 1699 1699 1699 1699 1699
A, 1692 1244 265 21 8 2 1 1 1 1 1 1 1
e, 1.42 1.25 1.16 2.08 2.60 8.00 7.00 6.00 5.00 4.00 3.00 2.00 1.00
T A 7 AL T 13 QOB (n=13) , RN e R AL

Note: The fitting equation is based on 13 age-class data (n=13), with R* as the coefficient of determination
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Fig. 1 The survival of Stipa breviflora under different stocking rates
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Note: The figure 1A shows the survival curve, the figure 1B shows the mortality rate, and the figure 1C shows the disappearance rate
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Table 2 The fitting results of survival curve of Stipa brevi-

flora
JEPEIX LA A 5 AR ik
Treatment Model type Fitting equation R* Curve type
CK MBI y=9.6129¢ '™ 0.9762 Deevey- | %
BB y=7.6046—0.6079x 0.9248
TARRUR  y=8.5521x Y 0.9071
LG MBI y=10.2670e “**  0.9315 Deevey- | %
BB y=9.3400—1.1217x 0.9068
AR y=8.3470x" " 0.8697
MG FEEEAR y=9.4371e " 0.9453 Deevey- |
HAHM  y=9.0568—0.9151x 0.8265
AR y=8.1691x " 0.9070
HG 8B y=11.0167e “**  0.9562 Deevey- [ %!
HAMT  y=8.9867—1.4886x 0.9676
AR y=7.82822" 07" 0.9037
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Table 3 Ecotope widths of short-flowered needle fescue at various age classes of Stipa breviflora under different stocking rates

4b Co2 €03 Co4 05 o6 co7 o8 .
CK 3.43 16.99 17.18 17.99 12.90 5.26 2.61 33.47
LG 2.27 4.67 20.76 20.23 13.97 6.10 —— 33.16
MG 3.27 17.30 22.23 23.57 21.59 10.42 4.04 4417
HG 20.63 24.44 15.70 4.83 3.27 —— —— 36.10
B 21.29 34.74 38.30 36.22 28.95 13.17 4.81 —
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Table 4 The ecological niche overlap of different age-classes

of Stipa breviflora under different stocking rates
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