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Structural equation modeling analysis of theresponse of herbaceous species

richness to landscape factors in a forest-steppe zone
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Abstract: Fragmented landscapes are mosaics of vegetation patches with differing proportions. A more comprehensive
understanding of the effect of landscape structure characteristics on species diversity is necessary to improve conservation
strategies for species diversity in fragmented landscapes. Sampling plots were established in 38 natural vegetation patches
within the Saihanba Nature Reserve, including 12 herbs, 11 shrubs, and 15 natural forest vegetation fragments. Herbaceous
plant species were divided into C, and C, functional groups according to their photosynthetic carbon-assimilating pathway.
The patch area, shape index, isolation index, and percentage of forest and grassland within a 500 m radius from the
boundary of each sampling patch were selected as the landscape factors. A structural equation model (SEM) was adopted to

explore the relationships between species richness of functional groups (C,; and C,) and landscape factors. Patch area
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(2.18—74.06 hm®) had a significant positive effect on C,, C, herbs, and total species richness (P < 0.05) , and the effect
on C, herbs was the highest; the shape (1.06—3.11) and isolation (33.51—327.65) indexes had no significant effect on
C,, C, herbs and total species richness (P > 0.05) ; the species richness of C,, C, and all herbs increased with increasing
grassland proportions (4.20—64.95% ) in the surrounding matrix, whereas the percentage of forest (35.05—95.80%) in
the surrounding matrix did not have a direct effect. Patch area and vegetation composition of adjacent patches were the main
factors affecting the C, and C, herbs in Saihanba Nature Reserve. Preserving the large natural vegetation patch and
improving the proportion of grassland in the surrounding matrix could effectively conserve key C, and C, herbaceous plant

species.
Key Words: structural equation model; C, herbs; C, herbs; species richness; landscape pattern
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Fig.2 Distribution of patch area levels
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Table 1 Basic statistics for patch characteristics

BEYURRAE KE R iR LHIDA IS PN:E IR/ ME 2%
Patch characteristics Mean+SE(n=38) Median Maximum Minimum SD
BB Y/ hm? Patch area 16.32.61 10.76 74.06 2.18 259.02
FEARHE %L Shape index 2.17+0.11 1.95 4.12 1.29 0.42
B 15 8 %K Tsolation index 152.55+11.17 148.82 327.65 33.51 4741.24
b HE i Grassland proportion 0.26+0.28 0.20 0.65 0.04 0.17
FEM L] Forest proportion 0.75+0.03 0.80 0.96 0.35 0.17

2.3 Z5HTT R

SEATT RS T, C, AR K B 4 5 A B B S B (* =2.769, d.f. = 5, P <0.736;
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Table 2 Total standardized effects of structural equation models
TIRERE BEYeTm AR JERFEE IR 3 i A H LA AR LA
Functional group Patch area(A,.)  Shape index(S;) Isolation index(/,,)  Grassland proportion( Gsy,) Forest proportion ( Fsy, )

SRR E R (Sy)

o 0.94 0.08 0.00 0.42 -0.44
Total species richness
Cy AR (Se)
S 0.98 0.05 -0.01 0.38 -0.39
C; herbs species richness
CyRARYFN AR (Se,)
0.83 0.13 0.01 0.48 -0.51

C, herbs species richness

3 BER(a) . C(b)MC,(c)UHMEETESENRAFHERFTEZER
Fig.3 Structural equation model for total (a), C;(b) and C,(c) herbs species richness and landscape factors
Wi LA RARHEIL RS « P <0.05, % # P<0.01, * # % P<0.000; %% SR REURIE I ; BEKFRBELR, KALE
IR 2 5 AR R IEAR DG, HEZ 7R SAR G AU 3% SCULIA 1,

TEAWFFE X Cy WA B YR EC T & BB R AR 35 2 T C, R 13X 5 R 22 80 X4 AR 1y b 2 A A
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