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Abstract: Agricultural landscape is an important source of human welfare, and an important area for biodiversity
conservation. The middle and lower reaches of the Yellow River is among the most important agricultural areas in China.
With the continuing expansion of agricultural land and the intensification of land—use, biodiversity of agricultural landscapes
in this region continues to decline. Therefore, in this area, it is necessary to understand the difference in plant community
composition and species diversity among non-agricultural habitats, and the effect of agricultural landscape heterogeneity and

community structure on plant species diversity at different scales in the agricultural landscape. To address the issues
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mentioned above, we set up experimental plots in a representative region in Gongyi City of Henan province. A total of 910
quadrats (including 210 in secondary shrub habitat, 60 in secondary forest, 295 in artificial forest, and 345 in farmland
edge) were investigated by using the Braun—Blanquet method. We found that; (1) the species richness and diversity of
secondary shrub habitats were significantly higher than those in the other non-agricultural habitats. The farmland edge has
more species than we expected. (2) Beta diversity (8,) was the main component of species richness in all habitats at the
landscape scale. The contributions of alpha diversity at the quadrat and plot scale were small in all habitats, whereas that in
two relatively more natural habitats ( secondary shrub and secondary forest) were higher than that in relatively more artificial
habitats (artificial forest and farmland edge). (3) The effect of landscape heterogeneity on species diversity was mainly
evident at the quadrat scales (@, ), whereas beta and gamma diversity are not very closely related to landscape
heterogeneity indices. However, height and coverage of shrub and herb layers, which can represent the habitat
characteristics,, might provide better predictions of plant species diversity. Overall, dynamics of landscape pattern would
affect the local ecological factors more directly, unlike the characteristic indices of common community, such as Shannon
diversity, evenness, and Simpson index. In summary, it is believed that at small scales, such as quadrat and plot scales,
the effect of local environmental factors on plant community would be stronger and more direct than that at the landscape
scale. However, the changes of regional landscape pattern, which can be indicated by the changes of local ecological
factors, would potentially affect the plant community. At large scales, the dynamics of regional landscape pattern affect
plant species richness and diversity by influencing landscape composition and configuration, which can become evident as
changes of beta diversity. In general, the present study was expected to provide a better understanding of the status and
contributions of plant diversity of non-agricultural habitats in the study area, and was important for explaining the effects of
landscape pattern dynamics on plant community and the underlying mechanisms. Besides, our findings might provide a
theoretical basis for the conservation and maintenance of biodiversity and ecosystem services, and might help in developing a

sustainable agro-landscape for the study area in the future.
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Fig.1 Landscape classification map and the field investigation plots distribution
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Table 1 The selection of landscape heterogeneity indices
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LPI:Largest patch index; AREA : Patch area; GYRATE: Radius of gyration; PLAND: Percentage of landscape ; PARA ; Perimeter—area ratio; SHAPE .
Shape index; FRAC ; Fractal dimension index ; CONTIG ; Contiguity index ; ENN; Euclidean nearest neighbor distance ; PROX ; Proximity index ; NP ; Number of
patches; PD ; Paich density ; DIVISION ; Landscape division index; SPLIT; Splitting index ; CONTAG : Contagion ; Al ; Aggregation index ; LSI; Landscape shape
index ; COHESION : Patch cohesion index; SHDI: Shannon’s diversity index
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Table 2 The multiple regression of landscape heterogeneity and community structure on biodiversity

R Qpty Qg g B ZHREE(B,) BIo  EER AL B2 i P BEFEEL
Scales/m @t @ B diversity Evenness E Shannon diversity ' Simpson diversity D’
200 Cs* ,PR*,PL  Hh* ,CON,ENN Hh* ,ENN,Ch Hh* ,Hs* ,GY Ch* ,PR,PL* ENN Cs,PR* ,ENN
300 Cs,PL* ,GY Hh* ,CON Hh* ,Ch,PL,CON Hh* Hs*,GY,SP  Ch*,Cs,CON Cs* ,CON* ,SP

400 st pre ’A;H};ARLA’ :;% A’élH’P Hh* Hs* Ch* ,Cs Cs* ,Ch*

500 Cs*,PL* Hh* ,AT,AREA*  Hh*  AI,AREA Hh* Hs* ,SP Ch* ,Cs Cs*,Ch*

600 Cs* ,PL* Hh* ,Ch Hh* ,Ch Hh* Hs* ,SP*,GY Ch*,Cs Cs* ,Ch*

800 PL* ,Cs* Hh* ,Ch Hh* ,Ch Hh* Hs* ,SP* Ch* ,Cs Cs* ,Ch* ,COH

1000 PL* ,Cs* Hh* ,Ch Hh* ,Ch Hh* Hs* ,SP* Ch* ,FR,Cs* Cs*,Ch* ,FR* ,SP
1250 PL* ,Cs* Hh* ,Ch Hh* ,Ch Hh* ,SP* ,Hs* Ch*,FR,Cs* ,COH Cs*,Ch*,SP” FR
1500m PL* ,Cs* Hh* ,Ch Hh* ,Ch Hh*,SP* ,Hs* Ch* ,FR,Cs*,COH  Cs* ,FR*,Ch,SP”
1750 PL*,FR*,Cs*  Hh*,Ch,FR Hh* ,Ch Hh* Hs* ,SP* Ch* ,FR* ,Cs* FR*,Cs”* ,Ch,SP*
2000 PL*,Cs* ,FR* Hh* ,Ch Hh* ,Ch Hh* Hs* ,COH* Chl’FR*’ Cs* ,FR* ,Ch,CO"

Cs* ,COH

2500 PL*,Cs* ,FR Hh* ,Ch Hh* ,Ch Hh* ,Hs* ,COH*  Ch*,CO,Cs,FR Cs*,CO* ,Ch* ,FR
3000 PL* ,Cs Hh* ,Ch Hh* ,Ch Hh* Hs* ,SP* Ch* ,Cs,PARA Cs,Ch* ,SP* ,FR

’

w AL (P<0.01) ;&4 5 B3R LT . Cs : ¥EARJZ 5, Coverage of the shrub layer; Ch; FLARZ 3 | Coverage of the herb layer; Hs: #E A JZ
[, Height of the shrub layer; Hh; %75 J2 5 2 | Height of the herb layer; PR ; 4B 3T & #5 %X, Proximity index ( PROX) ; CON: & % & 45 ${ , Contagion
index (CONTAG) ;PL: H 4% 2F FHSRBEH T AL LL 5], Percentage of landscape (PLAND) ; COH . BEERZE 5 FEFE %K, Patch cohesion index ( COHESION) ;
ENN. B e 4B B, Euclidean nearest neighbor distance ; Al 4 54U, Aggregation index; SP : 73 B3 BEHE 4L, Splitting index (SPLIT) ;FR . 4344k,
Fractal dimensions index (FRAC) ;SHP ; JEAR$5 %k, Shape index (SHAPE) ; GY: [A]%% 4% Radius of gyration (GYRATE) ; AREA ; -4 BE bk i F1,
Patch area; PARA ; i AL LL , Perimeter-area ratio
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Table 3 Contribution of species richness in different scales to total species richness in different habitats

R AN % WA/ % NT /% A3/ %
Scales Secondary shrub Secondary forest Artificial forest Farmland edge
a 13.75 14.64 11.89 11.23
B 12.91 13.97 8.61 8.65
B, 73.34 71.39 79.50 80.12
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Fig.5 The variance decomposition of landscape heterogeneity and community structure in the multiple linear regression models
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Fig.6 The unique species number in different habitats
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