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Abstract: The Loess Plateau is well known for its severe soil erosion. Soil erosion severely interferes with the process of
plant development and succession. However plants do survive in this region of very serious soil erosion. These individuals
can overcome stress and disturbance due to soil erosion through various breeding strategies as well as through morphological
and physiological compensation. Therefore a plant is considered erosion-resistant when it not only has survived and adapted
to the soil erosion environment but it can also protect and improve the soil prevent further soil erosion regenerate itself

and maintain the plant community’s stability and sustainable development. This study was based on several years ( 2003—
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2014) of vegetation survey data of the Yan river basin in the hill-gully region of the Loess Plateau. The research objective
was to select potential erosion-—resistant species and subsequently illustrate their distribution characteristics and their
survival and propagation ability. The definition of erosion-resistant species and Braun-Blanquet phytosociology methods were
used to select potential erosion—resistant species. The main results were as follows: 1) A total of 42 potential erosion—
resistant species were selected which belong to 18 families and 33 genera. Gramineae Leguminosae Compositae and
Rosaceae species accounted for 66% of the total potential erosion—resistant species. 2) Phanerophyte chamaephytes and
hemicryptophytes were the main plant life forms and they accounted for 85% of the total erosion—resistant species. Shrubs or
small shrubs and perennial herbs were the main plant growth forms and they accounted for 76% of the total erosion—
resistant species. Xerophyte and mesophyte plants were the main plant water ecological types accounting for 78% of the
total erosion—esistant species. Furthermore combined with the climatic conditions of study area the 42 potential erosion—
resistant species could be divided into three types: eurytopic species medium amplitude species and stenotic species. 3)

Overall 55% of the species were erosion—resistant having a maximum cover over 50% and could be the structural or
single dominant species in a community. Maximum cover of the other species was less than 50% and these species usually
were the co-dominant species. All potential erosion-resistant species had a high cover and aboveground biomass indicating
that these species could adapt to different erosion environments and grow adequately. 4) Almost all 42 potential erosion—
resistant species had a soil seed bank and seedling emergence and 60% erosion—resistant species had canopy seed bank.
Except for annual plants allspecies were able to reproduce asexually. This result indicated that the potential erosion—
resistant species could maintain their own survival and reproduction. 5) From the 42 potential erosion—resistant species 13
had a basal stem-shoot architecture with a large crown that can protect the base soil. Furthermore eight species have an
expanding shoot architecture which display a strong ability to protect the soil and intercept sediments. In addition six
species have dense shoot architecture and seven have a tussock-forming shoot architecture. Both types can effectively
intercept sediments. In conclusion the potential erosion—esistant species which only occupied 13% of the total species
recorded had a seed and seedling bank. Furthermore the perennial plants mainly employed vegetative reproduction and
could maintain their own survival and reproduction. Because the plant crowns can protect the soil surface and plant base

stems can intercept sediments a mound can be formed in the plant base which will effectively control soil erosion.

Key Words: erosion—resistant species; soil erosion; perennial herbs; runoff prevention; sediment interception
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1
Table 1 The potential erosion-resistant species
Species (1\:/[(::?1?;2 Fre(;l:yz:ncy Family Genera Gfroorvr\;th Life form Ecz;npgical Distribution

Platycladus orientalis 40 1 PH 8
Quercus wutaishanica 75 1 T PH 9
Acer buergerianum 50 1 T PH 8
Robinia pseudoacacia 55 9 T PH 9
Ostryopsis davidiana 90 3 S PH 14
Rosa xanthina 60 5 S PH 8
Spiraea pubescens 25 3 S CH 8
Cotoneaster multiflorus 70 3 S PH 8
Ziziphus jujuba 40 5 S CH 15
Sophora davidii 95 17 S PH 9
Syringa oblata 55 7 SL PH 10
Periploca sepium 35 20 S PH 6
Wikstroemia chamaedaphne 70 5 S CH 14
Caragana korshinskii 70 9 S PH 11
Hippophae rhamnoides 90 5 S PH 10
Rubus parvifolius 30 4 SL CH 8
Clematis fruticosa 25 18 SL CH 1
Lespedeza floribunda 29 4 SL CH 9
Lespedeza daurica 80 84 SL CH 9
Lespedeza juncea 35 10 SL CH 9
Artemisia giraldii 97 50 SS CH 8
Artemisia gmelinii 90 81 SS CH 8
Thymus mongolicus 50 8 SS H 10
Artemisia frigida 40 4 P H 8
Heteropappus altaicus 14 77 P G 14
Bothriochloa ischcemum 95 39 p H 2
Cleistogenes hancei 25 17 P H 1
Cleistogenes squarrosa 62 36 P H 10
Cleistogenes chinensis 25 37 P H 10
Stipa bungeana 84 82 P G 8
Stipa grandis 68 19 P CH 8

Leymus secalinus 62 24 P H 8—5
Phragmites australis 25 15 P HG 1
Carex lanceolata 62 11 P H 1
Potentilla tanacetifolia 39 37 P H 8
Artemisia mongolica 25 21 P CH 8
Chrysanthemum indicum 36 14 p G 8
Vicia amoena 43 21 p H 8
Patrinia heterophylla 30 16 P H 14
Setaria viridis 30 27 A TH 2
Salsola collina 80 22 A TH 1
Artemisia scoparia 70 51 A TH 8

SS: sub-shrub P: perennial herb S: shrub T: tree SL: dwarf shrub A:'1 annual herb;

. PH: phaen erophytes CH: cham aephytesm H: hemicryp tophytes HG: - hemicryp tophytes—

geophytes G: geophytes TH: 1

8—5 9

therophytes; 1 2
10 11
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2

Table 2 Spatial distribution of potential erosion-resistant species

Distribution type Distribution range Aspect Slope /( °) Species
Generalist species 420—540 mm 3—50
5—50
5—37
15—4
Medium amplitude species ~ 470—540 mm 5740
10—50
420—500 mm 15740
5—41
20—30
450—500 mm >l
20—30
5—31
470—500 mm 20—35
10—35
25—45
30—40
Stenotopic species >500 mm 20—50
17—28
<450 mm 6—30
3—30
2 > 500 mm
~ ~ 4 y
< 450 mm . 3 o
13
28 ( )
2930
31
2.4 N
42 ( 3) 25%—58% 55%
50% ; N N .
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3
Table 3 Growth characteristics of potential erosion-resistant species
Density . . . . ) . .
Species Cover range) Height Biomass Seedl Canopy Sl seed Seedling Persmtenl Vegetau‘ve Braflchmg
range/% C () md) range/m range7/ propagation seed bank bank bank soil seed propagation architecture
(g/m?) way bank type
40—350 5—12° 3.7—6.1 Zo vV vV vV \
25—75 47" 10.3—12.3 Zo vV vV vV Vrs
28—41 6—14° 4.0—9.3 An vV vV Vis
25—55 4—45" 0.5—14.3 Zo vV vV vV T Vrs
25—90 1—2 1.0—1.6 82.3—1452.1 Zo vV vV Vr
25—70 1—2 0.9—2.1 28.6—1884.9 Zo vV vV vV Vr
25—70 1—4 04—1.7  4.9—931.4 Zo vV vV vV T \
25—40 0.6—1 1.0—1.6  41.7—404.3 An vV vV vV \
25—30 1—7 07—1.7  94.2—206.3 Zo vV Vr
30—35  0.6—1 1.5—2.0  175.8—190.3 Zo Vv vV Vv Vrs
25—95  0.6—1 1.0—1.7  35.4—457.8 Zo vV vV Vv \
25—31 1—2 03—0.8 41.2—196.6 An vV vV vV P v
25—60 1—10 05—1.0  53—130.2 Zo v vV v T Vrs
27—170 1—2 0.6—1.0 10.55—105.6 An vV vV vV P Vs
30—90 1-5 04—0.5  16.7—88.8 7o v
25—55 1—9 09—3.0 1.7—1109 An vV vV vV T Vis
25—30 2—6 0.6—15  7.6—19.4 Zo vV vV Vs
25—30  4—175 0.1—0.8  10.3—36.3 Au vV vV T Vr
30—35 1—27 05—1.0  0.6—28 Au vV vV vV T Vr
25—80 1—2 03—1.0  0.1—142 Au vV vV vV P Vr
25—97 1—8 03—0.7  1.1—4lL1 An vV vV vV P Vr
26—100  1—57 0.1—09  0.3—30.9 An vV vV vV P Vr
25—50  — 0.6—17.0 An vV vV Vs
14—38 1—5 02—04  03—05 An vV vV P Vi
25—85 1—25 0.1—0.8  0.1—16.9 An vV vV P Vi
25—26 1—5 0.1—0.3 1.0—1.2 An vV vV T Vi
25—62 631 0.1—0.6  1.0—15 An vV vV T Vi
25—84  3—54 0.1—04  02—16 Zo vV v P Vi
25—68 2—12 0.1—1.2  0.1—6.2 Zo vV vV vV T Vi
25—39 1—21 02—02 0525 Au v vV vV P Vs
25—62 25—100 0.4—0.8 0.1—0.2 An vV vV vV T Vi
25—50 — 5.0—6.0 An vV vV Vi
25—30 2—6 0.3—0.7 1.1—4.9 An vV vV vV T Vr
25—26 1—13 04—0.7  0.1—1.0 An vV vV vV Vr
25—62 3—38 0.1—0.5  0.1-3.1 An vV vV P Vr
25—36 3—65 0.1—02  0.1—1.1 An vV vV T Vr
25—43 1—7 04—05  1.2-5.1 Au vV vV Vr
25—50 750 0.09—0.1  0.4—04 An vV vV Vr
25—26 1—10 0.1—0.4 2633 An vV vV Vi
25—50 925 0.6—0.6  0.1—0.5 Zo vV vV vV
25—80  50—110 03—05  0.1—038 An vV vV vV P
25—70 7150 02—0.8  0.07—11 An vV v vV P
/' /100m?; ; : An i Au
7o :Vr :Vis . Vs Vi N “/
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