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Non-agricultural landscape structure and the effect on plant species diversity in

agricultural landscapes: A case study in Fengqiu County
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1 Key Laboratory of Geospatial Technology for the Middle and Lower Yellow River Regions, Ministry of Education, Kaifeng 475004, China
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Abstract; Non-agricultural habitat is an important part of the agricultural landscape, and its complex structure and function
play a vital role in maintaining and improving the biodiversity of the agricultural landscape. However, there is widespread
evidence that the highly intensive global development of modern agriculture has led to the disappearance of many non-
agricultural habitats, resulting in a simpler agricultural landscape. Therefore, the agro-ecosystem functions and services
have been seriously damaged. Consequently, for the sustainable development of agriculture, studying the relationships
between agricultural productivity and biodiversity, and landscape pattern and ecosystem functions and services are
fundamental. To explore the structural attributes of non-agricultural landscape elements and the effect on plant species

diversity in typical agricultural landscapes, we established a study area and developed 42 plots in Fengqiu County, Henan
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Province, which is a typical agricultural region in the lower reaches of the Yellow River. Within these plots, the vegetation
in non-agricultural habitats ( artificial forests, hedges, and ditches) was investigated using the Braun-Blanquet method.
Based on remote sensing imagery and landscape pattern analysis, we extracted and classified the non-agricultural habitats of
each sample within 1 km using ArcGIS 10.0, and analyzed the composition, structure, and spatial configuration of non-
agricultural landscape elements. The results showed that 186 species belonging to 50 families and 164 genera were found in
the study area, and six dominant families ( Compositae, Gamineae, Leguminosae, Cruciferae, Labiatae, and Solanaceae )
account for 51.6% of all species. The species diversity of artificial forests and hedges was relatively high, whereas the
species composition of the ditches was different to the other habitats. In different types of non-agricultural landscape
structure, the highest species richness of plants was found where the proportion of artificial forests was similar to hedge/
ditches. The landscape metrics directly affect plant species diversity in different non-agricultural habitats, and the influence
of landscape fragmentation and human disturbance is significant. From the results, to increase the quantity and quality of
non-agricultural habitats in agricultural landscapes in the future, we should transform the non-agricultural landscape
elements. New non-agricultural habitats should be developed, and the proportion of different types of habitats should be
increased by adjusting the spatial structure and configuring different landscape elements. This would enhance the effective

management and sustainable development of the agricultural landscape in the future.
Key Words: agricultural landscape; non-agricultural habitat; biodiversity; lower reaches; Yellow River plain
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Table 1 Importance value ( IV) of the dominant species in different non-crop habitats

M3 Forest W Hedge 1% Ditch
WFh 4 Species HEMN  WF 4 Species HEMN  WF4 Species HEEIV
R Humulus scandens 0.1490  JFHMR Cynodon dactylon 0.2301  JIFHR Cynodon dactylon 0.1796
HIFM Cynodon dactylon 0.1139 7% Humulus scandens 0.1331 7% Humulus scandens 0.1305
INHEEE Conyza Canadensis 0.1104 R Setaria viridis 0.1182 /25 Phragmites australis 0.1218
Wi BHE Setaria viridis 0.1020  HJLZE Cirsium setosum 0.0623 3 Imperata cylindrica 0.0569
Y& L Bidens pilosa 0.0634  /INEH Conyza Canadensis 0.0516  /NZEE Conyza Canadensis 0.0564
HI L3 Cirsium setosum 0.0525 M4 Lycium chinense 0.0493  HlJLZE Cirsium setosum 0.0539
P52 Phragmites australis 0.0468 /%25 Phragmites australis 0.0442 R Setaria viridis 0.0517
KB Lagopsis supina 0.0454 B Amaranthus retroflexus 0.0388  FTHiAL Calystegia hederacea 0.0505
MIAC Lycium chinense 0.0425  %E Chenopodium album 0.0388 K3 Polygonum hydropiper 0.0503
FJB Broussonetia papyrifera 0.0394  HHiHE Eleusine indica 0.0384  BM-4E%E Aster subulatus 0.0374
4t Total 0.7652 0.8048 0.7890
HAi] Ratio/ % 38.26% 40.24% 39.45%
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Table 2 The classification of non-agricultural landscape structure

AEAR S 251 Lt Ratio BE K TN Area/hm? it
. A BT
Non-agricultural st ECES Number iy RS/ R Total
landscape structure Forest Hedge/ Ditch Forest Hedge/ Ditch
g g

1 >80% <20% 12 479.98 69.87 549.85

I 60%—80% 20%—40% 11 355.31 132.56 487.86

m 40%—60% 40%—60% 9 247.27 154.41 332.74

v <40% >60% 10 118.56 282.45 401.02

1201.12 639.29 1771.47
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Table 3 The dominant plants and Latin name abbreviations

3 AP R 2 FhA: B I BUTE 1 R b B

Appear in 3 habitats Appear in 2 habitats Appear in 1 habitat
BRI A. aust /NEE Ch.sero R P.asia B (F/H) A alti BEE (F/H) P.dist KEEL (D) A. hisp
B R A.capi EIRE D.soph B P.aic BRFFE (F/H) A. gmel FLMI(F/H) P.sepi 4 (F) A hypo
B Aerio MF E.crus FREEIH3E P lapa P (F/H) A.memb AL S P.sibi FHI(D)A.japo
WMER A.fatu PR E. heli LKL P.oler 25 EF R (F/D)A.Phil Tkl (F/H) Ph.acin F3%(F) B.rapa
PP Alava kS E. humi 7535 Ph.aust FZ(F/H) A.serp INERSE (F/H) Ph.mini ERIEIS (D) C. glob
B 5E A subu AW E.indi A2 Ph.nil M3 (F/H) B.camp KAEZE (H/D) R.glob KT (D) C. hirs
T B A. theo 4% E.pros PEHE R.cord P73 (H/D) C.epig LBV (F/D) R.scel W3 (D) E.arve
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