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Abstract: [ Background ] The shoulder line is the transition zone between hill slope and gully slope in
the hilly-gullied Loess Plateau region. Along the shoulder line, the disturbance from human activities is
relatively fewer. The plant communities that distribute along the shoulder line play an important role in
protecting gully head from headward erosion and providing habitat for native plant species. However, how
the plant communities characteristics change with the different micro-topographies along the shoulder line
is not well known. [ Methods] We selected small watersheds with different orientations in hilly-gullied
Loess Plateau region as study objects, and divided the micro-topography along shoulder line into two
different micro-topographies, gully head area and inter shallow gully area, for vegetation investigation.
The species composition, coverage, height and number of individual species were investigated. And
species diversity characteristics of plant communities in different micro-topographies along the shoulder
line were analyzed. [ Results] The abundant species were retained along the shoulder line in the study

region, and 90 species, belonging to 73 genera and 34 families were recorded. Most of these species were
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perennial herbs and grasses, and a few species were shrub and trees. Among them, the species with high
distribution frequency and high importance value were potential anti-erosion species in this region, and
were important seed resources for spontaneous restoration of abandoned slope land and understory layer in
artificial forest. The community coverage changed from about 40% in the inter shallow gully area to 60%
in the gully head area. The community height showed that the gully head area was higher than inter
shallow gully area, and the maximum average height of vegetation was 29. 43 cm in the gully head area.
There was no significant difference in the number of species in different micro-topographies, but the
importance value of individual plant species varied with micro-topographies, indicating that micro-
topography affected community structure. The species diversity along the shoulder line was affected by the
slope aspect, micro-topography and their interaction. Average height, average coverage and species
diversity index of community in shady slope were higher than those in sunny slope. Compared with the
inter shallow gully land, the plant community in the gully head had higher species richness, lower
evenness index, and no significant difference in species diversity. [ Conclusions] As a transitional zone
between hill slope and gully slope, the shoulder line preserves abundant species and plays an important
role in preventing headward erosion and providing seed for slope plant spontaneous restoration. Moreover,
in a small range, the fluctuation of topography changes the distribution of water and nutrient resources,
and then affects the structure and diversity of plant communities. The influence of micro-topography

should be fully considered in the process of artificial vegetation of restoration and reconstruction in this

region.
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Fig.1 Example of micro-topography along shoulder line
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Tab.1 Main species of different functional groups along shoulder line

ThRERE Yyl
Functional group Plant species
— TR A BB AR 2202 R et Bgge s FRppol R ®  BIRR0 08 Hykno 08

Annual and bien-
nial herbage plants

AR R

Perennial grasses

arthron linifolium, and Euphorbia humifusa

Melilotus albus, Dracocephalum moldavica, Setaria viridis, Artemisia hedinii, Artemisia scoparia, Linum usitatissimum , Di-

R0 72 A T RO BB T RO B BURIACR Y RO

Stipa bungeana , Cleistogenes chinensis, Cleistogenes squarrosa, Poa sphondylodes, and Bothriochloa ischaemum

SO BURTRIREAED S R U0 SO 10

Pgi- fnizifirbs Artemisia giraldii, Heteropappus altaicus, Polygala tenuifolia Willd, Ixeris denticulate, Patrinia heterophylla, and Glycyrrhiza
’ ’ uralensis

FA BRI 351 RO

Half shrub Artemisia gmelinii, and Lespedeza davurica

AR TFROS KOOV AP AL ® | AT,

Shrub Sophora viciifolia, Periploca sepium, Ziziphus jujube, Clematis fruticosa, and Prinsepia utilis

Fk Arbor EUREO 1 IO 02 RO O frO-01

Ailanthus altissima, Ulmus macrocarpa, Robinia pseudoacacia, and Ulmus pumila

R L AR O ARV AT AR T B MBS 0 ~ 1, Notes: The number in the upper right corner of the species name is its fre-

quency during the investigation(range 0 —1).
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Tab.2 Important values of main species along shoulder line %
3k S E A BHYE PR

EE Y

Main species

Shady slope

Semi-shady slope Semi-sunny slope Sunny slope

G S G S G S G S
BT Artemisia gmelinii 18.21 20. 67 23.22 19. 90 23.44 18.79 21.23 21.40
LB AR B Melilotus albus 9.66 5.66 11.29 11.53 8. 46 7.37 11.56 16.57
KAEEE Stipa bungeana 11.17 9.11 12.36 10. 44 10. 44 10.55 11.13 12.87
25 Artemisia giraldii 9.95 13.02 14.73 14.51 12.30 11.97 12.57 12. 89
W E Setaria viridis 10. 12 4.08 9.61 8.57 6.39 4.39 9.71 9.26
K BIART Lespedeza davurica 7.21 5. 44 11.45 10. 10 10.78 11. 64 10. 60 9.08
S Patrinia heterophylla 26. 86 21.38 19.23 22. 86 10.28 2.92 3.77 1.89
2% Bothriochloa ischaemum 4.47 1.97 10. 62 4.42 11.43 6.07 13.15
S Artemisia mongolica 16.22 7. 06 8. 64 5.25 12.65
TR K Sophora viciifolia 17. 47 15.21 15.99 11.42
HAEEAF 5 Cleistogenes chinensis 9.22 15.17 12.36 17.97 14. 69
FRHE Ziziphus jujuba 12.39 13. 16
KESE Stipa grandis 8.25 7.46
W73 Calamagrostis epigeios 10. 24 5.59 12.29 7.13
/NEL4G Dendranthema chanetii 2.98 29. 88
P2 Phragmites australis 13.02 6. 49
B Sonchus oleraceus 2. 44 12. 94
H IR Buddleja alternifolia 26.06 27.22 12.54
FI#E Robinia pseudoacacia 6.43 13.55
W 4546 Dendranthema indicum 8. 09 7.90 3.42 1.90

RN T AR b IE 2 HE AT 8 M G 8k S )F . & HFRRMHIE h Iz WA i 2L, Notes: The top 8 species with different

micro-topography importance values are listed in the table. G:Gully head. S:Inter shallow gully. Blank space indicates that the species was not present in

the micro-topography.
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Fig.2 Characteristics of plant growth in different micro-topography
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