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Effects of Different Land-Use Types on Insect Community Structure and
Diversity in the Bashang Region of Hebei, China
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Abstract: Land-use change is a significant factor affecting biodiversity. To explore the effects of different land-
use types on insect community structure and diversity in the agro-pastoral ecotone of the Bashang region, a
study on insect species composition and community structure was conducted from July to September 2024 in
fenced grassland (FG), grazed grassland (GL), and cropland (CL) in the Bashang region of Hebei Province.
A total of 937 insect individuals were collected, representing 103 species belonging to 45 families and 6 orders.
The study revealed that land-use type significantly affected insect community structure and diversity (P<C
0.05). Among them, FG had the highest diversity, followed by GL, and CL had the lowest diversity. The
community functional groups and dominant families varied significantly across different land-use types, with her-
bivorous insects being the predominant group in all habitats. Different functional groups responded differently to
environmental conditions: predators preferred warm, low-vegetation, and resource-rich environments. Detriti-
vores favored tall, dry environments with low biomass. And herbivores preferred moist environments with
sparse vegetation. Correlation analysis revealed that soil temperature, plant species richness, and aboveground
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biomass were the key influencing factors (P<C0.001). Multivariate analysis showed significant differences in

community composition among the different land-use types (R*=0. 238, P<C0.05). In conclusion, land-use

management regulates insect community structure and function by altering vegetation and soil conditions. This

study provides a reference for land-use changes aimed at biodiversity conservation in the Bashang region.
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Table 1 Insect community structure under different land use types
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Fig. 1 Differences in insect diversity among land use types
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Note:FG denoted fenced grassland, GL denoted grazing grassland, and CL denoted cropland. Different lowercase letters indicate significant differ-
ences at the P<Z0. 05 level, the same as below
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Note: (A) Relative abundance of main insect functional groups across different land use types; (B) Proportional distribution of dominant insect
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Fig.4 Correlation analysis between insect diversity and environmental factors under different land use types
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Note: Correlations were tested using Spearman’ s rank correlation analysis. A positive correlation coefficient indicates that insect diversity indices
or the abundance of functional groups increase with increasing values of environmental factors (positive correlation) , whereas a negative correlation
coefficient indicates a decreasing trend with increasing environmental factor values (negative correlation). Species represents plant species rich-
ness, Height represents plant height, Cover represents vegetation cover, Biomass represents aboveground plant biomass, ST represents soil tem-
perature, and SWC represents soil water content. Functional groups include predators (Predator) , herbivores (Herbivore) , and detritivores

(Detritivore). Asterisks indicate the significance of correlation coefficients: * P<C0. 05, ** P<C0.01, *** P<Z0. 001
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Table 2 Multiple linear regression coefficients of environmental factors for insect diversity indices

ZREPESR B [RZE LR e A=Yy YeSE R AL L R

Diversity index Plant species Soil temperature Biomass R* P Partial v*
Shannon 0.335 0.316 0.109 0.366 <0.001 0.366
Simpson 0.204 0.252 0.134 0.218 0.001 0.218
Pielou —0.111 0.191 —0.243 0.071 0.338 0.071
Margalef 0.381 0.316 0.073 0.382 <<0.001 0.382
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o Y] A0 A A 3 P (F A ) &5 28 5 Partial ™3 7 A8 000N 1k, S 3R 5E PR 7 36F 22 B V418 50728 S B9 R L 1l o 0 35 1K SF- Sy P<<0. 05, P<<

0.01,P<<0.001

Note: Values represent standardized regression coefficients () derived from multiple linear regression models. R indicates the coefficient of

determination for each model. P values correspond to the overall significance of the regression model based on the F-test. Partial n* represents the

effect size of the model, indicating the proportion of variance explained by environmental factors. Significance levels are indicated as P<<0. 05, P<<

0.01, and P<<0. 001
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