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Characteristics of seed rain on abandoned slopes in the hilly-gullied Loess Plateau North—
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Abstract: The objective of this study was to analyze the dynamic characteristics of seed rain on
abandoned slopes in the hilly-gullied Loess Plateau region and identify the relationship between seed
rain and standing vegetation. Three abandoned slopes were chosen as sampling sites in Zhifanggou
watershed. Thirty traps were installed at each site to collect seed rain from October 2010 to April
2013. Standing vegetation was surveyed to identify dominant species in August 2011 and 2012 re—
spectively. Thirtyseven species belonging to seventeen families were identified in the seed rain and
the dominant species i.e. Lespedeza davurica Astragalus scaberrimus Setaria viridis ~Cleistogenes
squarrosa  Stipa bungeana Bothriochloa ischcemum Artemisia scoparia A. gmelinii and Hetero—
pappus altaicus took up to 95.8% of the total seed rain. Three species in seed rain were not found
in the standing vegetation. The Sorensen similarity index between seed rain and standing vegetation
was 0.77. Seed rain densities were 3737 and 6449 seeds * m™> in May 2011-April 2012 and May
2012-April 2013 respectively and alternate bearing existed. During the study period seed rain
from different positions varied from 3853 to 37923 seeds * m >and belonged to 7—15 species. The
results indicated the space limitation of seed dispersal. Seed rain densities were in the middle of the
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pack compared with similar ecosystems in other studies. High temporal and spatial heterogeneity of
seed rain was observed because of rainfall micro-topography and so on.

Key words: seed rain; seed dispersal; vegetation regeneration; abandoned slope; the hilly-gullied
Loess Plateau.
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Table 1 Importance value of species and the percentage of seed

Family Species Importance value Percentage of
(%) seed rain
Valerianaceae Patrinia heterophylla <0.1 <0.1
Euphorbiaceae Speranskia tuberculata 0.3
Leguminosae Astragalus scaberrimus 1.6 <0.1
Astragalus melilotoides 12.5 12.2
Lespedeza davurica 13.8 3.3
Oxytropis discolor 0.4
Glycyrrhiza uralensis 8.2 <0.1
Asttragalus discolor <0.1
Sophora davidii 0.6 <0.1
Caragana korshinskit 0.1
Astragalus adsurgens 0.3 <0.1
Gueldenstaedtia stenophylla <0.1
Vicia amoena 0.3
Poaceae Bothriochloa ischcemum 13.3 17.0
Cleistogenes squarrosa 3.9 4.0
Roegneria kamoji 0.5 0.1
Setaria viridis 45.4 16.2
Phragmites australis 14.6
Poa sphondylodes <0.1
Stipa bungeana 49.6 12.4
Cleistogenes chinensis 14.5 0.3
Violaceae Viola philippica 0.5 <0.1
Asteraceae Heteropappus altaicus 23.3 3.4
Ixeris sonchifolia 0.1 0.3
Artemisia hedinii 0.2 0.8
Carduus nutans <0.1 <0.1
Scorzonera divaricata 6.7
Artemisia giraldit 1.7 0.8
Sonchus oleraceus 0.1
Ixeridium chinense 0.1 <0.1
Artemisia gmelinii 14.3 2.6
Cirsium setosum 9.6
Artemisia scoparia 29.8 24.7
Simaroubaceae Ailanthus giraldii <0.1 <0.1
Chenopodiaceae Salsola collina 4.9 0.1
Gentianaceae Swertia bimaculata <0.1
Asclepiadaceae Periploca sepium 1.3 <0.1
Cynanchum thesioides <0.1
Geraniaceae Erodium stephanianum 1.4 <0.1
Ranunculaceae Clematis fruticosa 1.1 0.1
Oleaceae Syringa oblata <0.1 <0.1
Vitaceae Euphorbia humifusa 6.3
Rubiaceae Rubia cordifolia <0.1
Rosaceae Potentilla bifurca 2.4
Potentilla tanacetifolia 0.8 <0.1
Potentilla multifida <0.1
Rhamnaceae Ziziphus jujuba 0.1
Lamiaceae Dracocephalum moldavica 11.3 0.1
Scrophulariaceae Rehmannia glutinosa 0.3
Siphonostegia chinensis <0.1 <0.1
Linaceae Linum stelleroides <0.1
Polygalaceae Polygala tenuifolia 2.2 0.1
Boraginaceae Stenosolenium saxatile <0.1
Bignoniaceae Incarvillea sinensis 1.4 1.5
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Table 2 Density and frequency of seed rain of the dominant species ( n=90)
2010 10 —2011 4 2011 5 —2012 4 2012 5 —2013 4
Species cv cv cv
Density Frequency Density Frequency Density Frequency
('seeds * m™?) (%) ( seeds * m™2) (%) ('seeds * m™?) (%)
Artemisia scoparia 752 1.2 97.8 375 1.3 98.9 2132 1.4 85.6
Bothriochloa ischcemum 391 1.8 73.3 570 1.7 71.1 1152 1.6 76.7
Setaria viridis 134 1.9 52.2 1514 1.5 87.8 128 1.5 62.2
Astragalus melilotoides 83 3.6 31.1 109 1.9 44.4 1128 1.8 72.2
Stipa bungeana - - - 424 1.5 73.3 830 1.4 93.3
Artemisia gmelinii 817 2.2 96.7 119 0.9 91.1 145 1.3 82.2
Heteropappus altaicus 406 1.8 83.3 172 2.2 62.2 173 1.9 71.1
Cleistogenes squarrosa 192 1.7 47.8 124 2.0 41.1 279 1.5 61.1
Lespedeza davurica 27 1.9 40.0 186 2.0 66.7 145 1.6 53.3
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Table 3 Analysis result of semivariogram function
R?
Species Slope Model Effective range Proportion
(m) C/(Cy+C)
A Exponential model 257 0.79 0.20
Artemisia scoparia B Gaussian model 125 0.82 0.67
C Gaussian model 124 0.94 0.45
A Spherical model 5 1.00 0.20
Setaria viridis B Gaussian model 29 0.72 0.77
C Exponential model 46 0.84 0.89
A Gaussian model 90 0.76 0.39
Stipa bungeana B Gaussian model 27 0.59 0.54
C Spherical model 23 0.83 0.30
A Spherical model 9 0.92 0.20
Bothriochloa ischcemum B Spherical model 10 1.00 0.10
C Spherical model 10 1.00 0.33
A Spherical model 19 0.92 0.33
Lespedeza davurica B Spherical model 6 0.88 0.15
C Exponential model 50 0.66 0.17
A Spherical model 5 1.00 0.00
Astragalus melilotoides B Spherical model 23 0.72 0.26
C Linear model 50 0.00 0.11
A Gaussian model 13 0.60 0.13
Cleistogenes squarrosa B Gaussian model 22 0.98 0.79
C Spherical model 25 0.86 0.31
A Spherical model 23 0.88 0.29
Artemisia gmelinii B Linear model 50 0.00 0.15
C Gaussian model 14 0.64 0.12
A Spherical model 9 1.00 0.18
Heteropappus altaicus B Gaussian model 12 1.00 0.43
C Spherical model 17 0.71 0.18
3
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