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Plant diversity in field margin systems in the hilly regions of northern Henan
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(1. School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. Institute for Farm Irrigation Research, Chinese Academy of Agricultural Sciences, Xinxiang 453003, China)

Abstract Based on field investigation, plant species abundance and indices of evenness, diversity and dominance were analyzed in
field margin systems in the hilly regions of northern Henan. The results show that species abundance is highest for shrub-grassland,
followed by aqueduct margin, sparse forests, roadsides, orchard border and cropland border. Species abundance is significantly
higher for shrub-grassland and lower for cropland border compared to other field margin systems. Evenness index is highest for
sparse forests, followed by shrub-grassland, aqueduct margin, roadsides, cropland border and orchard border. Evenness index is sig-
nificantly higher for sparse forests and lower for orchard border. Diversity and dominance indices are highest for aqueduct margin,
followed by sparse forests, shrub-grassland, orchard border, roadsides and then cropland border. Diversity and dominance indices are
significantly higher for aqueduct margin and lower for cropland border. There are much more common species among
shrub-grassland, roadsides, aqueduct margin, sparse forests and orchard border, with similarity coefficients above 0.7. There are less
common species between cropland border and the other field margin systems, with similarity coefficients below 0.7. The lowest
similarity coefficient (0.47) is between cropland border and shrub-grassland.
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Tab. 1 Plant species and densities in various field margin systems individual - m™
Plant species Shrub-grassland  Roadside =~ Aqueduct margin ~ Sparse forest ~ Cropland border ~ Orchard border
Alopecurus aequalis 1.2 1.1 1.3 0.1
Eleusine indica 1.3 1.9 0.2 1.0 1.4
Setaria viridis 2.6 0.8 6.0 6.0 4.1 8.2
Cynodon dactylon 2.3 14.5 34 1.7 3.5 1.4
Bothriochloa ischaemum 12.0 0.3 5.2 13.0 1.6 4.2
Bromus japonicus 0.5 6.1 0.2 2.1 8.4
Themeda japonica 6.0 3.4 14.5 3.0 10.5 17.0
Digitara sanguinalis 0.3 1.2 5.2 1.3 15.0 3.1
Artemisia argyi 1.2 0.9 4.2 1.4 0.2 0.4
A. scoparia 0.3 1.1 1.1 4.0
A. annua 2.8 0.6 3.2 2.4 0.2 1.2
Chrysanthemum indicum 0.3 0.1 1.1 0.7 0.2
Heteropappus altaicus 0.2 0.4 1.5 0.3
Comnyza canadensis 0.1 3.1 1.5 2.3 2.5 0.2
Cyperus rotundus 0.2 0.1 1.2 0.3 0.2
Aristolochia debilis 0.2 0.1
Equisctum ramosissimum 1.1 0.2 0.3 0.1 0.1
Chenopodium album 0.2 0.7 0.3
Radix rehmanniae 0.2 0.4 0.1
Amaranthus retroflexus 0.8 1.0 0.8 0.4
Tribulus terrestris 1.1 0.4 0.3 0.1
Portulaca oleracea 0.2
Cynanchum thesioides 0.1 0.1 0.1
Herba Thesii 0.4 0.1
Physalis angulata 0.2 0.1
Calystegia hederacea 0.1
Abutilon theophasti 0.1 0.3
Datura stramonium 0.4 0.1 0.1
Ephedra sinica 0.3 0.2 0.3 1.3
Euphorbia humifusa 1.2 0.1 0.1
Vitex negundo 1.1 0.2 0.5 0.8
Periploca sepium 0.2 0.1 0.3
Caragana sinica 0.1 0.1 0.1 0.2 0.2
Ziziphus jujuba 0.3 0.1 0.3 0.5 0.5
Total density 35.7 37.8 53.5 40.1 42.5 50.7
japonica) (Digitara > =
sanguinalis) > > ,
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Tab. 2 Plant species abundance, evenness index, diversity index and ecological dominance index in various field margin systems

Field margin type

Species abundance

Evenness index

Diversity index

Ecological dominance index

Shrub-grassland 0.68+0.03a 0.70+0.02b 2.31£0.15bc 0.84+0.03b
Roadside 0.58+0.02¢ 0.69+0.01b 2.15+0.11¢ 0.81+0.02b
Aqueduct margin 0.63+0.04b 0.70+0.03b 2.4840.21a 0.88+0.03a
Sparse forest 0.60+0.02bc 0.74£0.02a 2.33£0.10b 0.85+0.02b
Cropland border 0.2940.03e 0.6840.03b 1.89+0.22d 0.78£0.03¢
Orchard border 0.53+0.05d 0.65+0.04c 2.1740.25¢ 0.82+0.03b
0.05 Different small letters in the same column indicate significant difference at 0.05 level.
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Tab. 3 Number of common species and similarity coefficient of species among various field margin systems

Field margin type Shrub-grassland Roadside Aqueduct margin Sparse forest  Cropland border Orchard border
Shrub-grassland 0.80 0.81 0.98 0.47 0.85
Roadside 20 0.77 0.82 0.65 0.73
Aqueduct margin 24 22 0.79 0.61 0.85
Sparse forest 25 20 23 0.49 0.86
Cropland border 10 13 15 10 0.64
Orchard border 23 20 26 22 14

of the table.

Similarity coefficient is above the diagonal, and number of common species is below the diagonal
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