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Effects of Caragana microphylla on herbaceous community characteristics
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Abstract: Based on the development of shrub encroachment in arid and semi-arid grasslands, exploring the relationship
between shrubs and herbs has important significance to deeply understand the mechanism of effects of shrub encroachment
on grassland plant community characteristics. However, relatively few studies consider the effect grassland types and shrub
patch size on the relationship between shrubs and herbs. We selected 18 sites with shrub-encroached of Caragana
microphylla for field sampling in free grazing grasslands in typical steppe and desert steppe of Inner Mongolia, and

investigated the plant community characteristics of different sizes of shrubs and adjacent interspaces. One-way analysis of
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variance (one-way ANOVA) and Least Significant Difference (1.SD) were used to test the differences in plant community
characteristics (height, density, aboveground biomass, litter mass) and plant diversity indexes ( Shannon-Wiener index,
Pielou index, richness index, community Sprensen similarity coefficient) inside and outside shrub patches with different
sizes. The results were as follows. (1) Compared with interspace, the shrubs both in two grassland types produced and
captured more litter and the height of herbaceous plants in the shrub patch was significantly increased by facilitation of
shrub, but shrub occupied the living space and resources, which reduced the density and aboveground biomass of
herbaceous plants in the patch. (2) Shrubs had obvious inhibitory effects on the aboveground biomass of perennial herbs,
but had no significant effect on annual and biennial herbs in two grassland types (except for small shrubs in typical steppe) .
(3) There are differences in the effects of shrubs on herbaceous plant diversity in two grassland types. The diversity index
and richness index in the shrubs in typical steppe were lower than those outside the shrubs, the evenness index did not
change significantly, and the expansion of shrub patch had a negative impact on the richness of herb species. In desert
steppe, with relatively scarce resources, shrubs did not change the diversity index of herbs, but decreased the richness
index. We also found that the evenness index of herbs decreased in the large shrub paiches. (4) The similarity of
community between shrub patch and interspace showed an exponential downward trend with the expansion of shrubs, the
similarity of community between small shrub patch and interspace was the highest in two grassland types. This study showed
that shrubs had both facilitation and competition effects on herbs, and these effects were affected by grassland type and
patch size. This was important to predict and regulate the dynamics of plant community in shrub-encroached grasslands, and

provided basis for the optimal management of grassland.

Key Words: arid and semi-arid grassland; shrub encroachment; grassland type; patch size; species diversity; aboveground

biomass
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Table 1 Shrub characteristics of Caragana microphylla in typical steppe and desert steppe

Byl PN N NI NS A o6
Type Size n Patch area/m> Shrub height/cm Plant coverage/%
A B /N 30 1.30+0.06¢ 55.33+3.33a 67.9022.65a
Typical steppe i 30 2.72+0.11b 59.40+4.44a 68.37+2.55a

x 30 5.56+0.23a 60.83+4.27a 70.10£2.97a
Tie B 5 /h 24 1.13+0.05¢ 38.54+2.32a 53.83+2.32a
Desert steppe h 24 2.73+0.10b 59.04+7.19h 53.5822.20a

x 24 4.65+0.15a 61.67+7.11b 51.79£2.09a

ARG AR R R i R R [R] /N A BB 22 (8] 45 . 3% 22 5+ (P<0.05)
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