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Composition and Diversity Analysis of Natural-Community
Plants in the Loess Hilly Region
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(1. The Life Science College of Northwest A&.F University, Yangling, Shaanxi Province 712100, China; 2. Institute of Soil

and Water Conservation, Chinese Academy of Science and Ministry of Water Resources, Yangling, Shaanxi Province 712100, China)

Abstract: The relationships among community structures, plant diversity and environmental factors during
the recovery process of a natural community of the loess hilly region were analyzed based on community
survey, soil moisture and nutrient contents of four typical communities. Results showed that Gramineae,
Compositae, Leguminosae and Rosaceae had strong ecological adaptability and their community composition
was relatively simple. Artemisia sacrorum was widespread and dominated the area with importance. Pe-
rennial herbs dominated in this area, followed by semi-shrubs, annual or biennial herbs and shrubs. There
are similar communities in the same orientation of slopes. Diversity indices of communities with different
standing conditions were closely related with the moisture conditions of each site. The effects of vegetation
cover, slope, altitude and aspect on diversity were related to soil moisture. Soil moisture, playing an im-
portant role in affecting community structure and diversity, is a key factor for the recovery and reconstruc-
tion of vegetation.
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Table 1 Conditions of different habitats

/° /° /m /% /% /%
Habitat types Community types Aspect  Slope gradient Elevation Total cover  Soil moisture Soli organic matter
232 38.5 1196.5 114.55 13.09 1. 04
Upslope of shade A. sacrorum 7 7
235 46 1156 118. 23 16. 43 1. 96
Down-slope of shade A. erropoda
3 48.5 1182 83.73 8. 64 0. 66
Upslope of sunny A. sacrorum
3 44 1134 110. 00 11.05 0.96
Down-slope of sunny A. sacrorum
:D 0°, 360°;@ 0~100 cm , 0~40 cm

Note: (DSouth Slope is defined as 0 °, clockwise circle is defined as 360°. @ Soil moisture is a average value in the depth of 0~100 cm, or-

ganic matter is a average value in the depth of 0~40 cm

1.2.3 (V) Simpson D, Shan-
[l IV =< + + non-Wiener(1949) H . Patrick(1949)
)/3. D,, Jaccard(1901) S_,[m] R
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Table 2 Composition of plant families and species under different habitats
/ / / 4 / The species distribution of four big families
Total Total Total
Habitats » )
families genera species Compositae Poaceae Leguminosae  Rosaceae  Total Rate in total/ %
A 19 37 48 13 10 7 1 31 64.58
B 19 42 57 15 13 6 5 39 68.42
C 6 12 23 6 8 6 0 20 86. 76
D 12 24 31 9 7 5 2 23 74.19
:A: ;B: ;C: ;D: 3
Note: A: up-slope of shade; B: down-slope of shade; C: up-slope of sunny; D: down-slope of sunny. The same as below
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Table 3 Important value of dominant and sub-dominant species %
Habitats Upslope of shade Downrslope of shade Upslope of sunny Downrslope of sunny
15.01 12.87 18. 48 15.1
Dominant species Artemisia sacrorum A. eriopoda A. sacrorum A. sacrorum ?
13.89 9.58  Cleist 1 .73 13.98
. . 8¢ 9.5 “leistogenes songorica X
Sub-dominant A. eriopoda A. sacrorum ’ Lespedeza dahurica
A. giraldii 14.52
) . 5.91 ) n 5.35 ) 10.99 ) . 10. 68
Main A. giraldii Potentilla kleiniana L. dahurica Bothriochloa ischaemum
companion
species . 5. 84 . 5.2 . 7.66 . . 9.41
Poa pratensis P. pratensis Stipa bungeana C. songorica
) ) 5,64 4.7 ) 6.52 ) . 8.17
Stipa grandis P. annua var. tenella Heteropap pus altaicus A, giraldii
4.56 , 4. 64 o 5.7 ‘ 7.33
S. bungeana B. ischaemum Polygala tenuifolia B. ischaemum
, 3.73 o 4,37 o 3. 43 ‘ 6. 42
H. altaicus A. giraldii C. chinensis H. altaicus
_ 3.41 ‘ 2,98 _ _ 2,97 3.91
L. dahurica S. grandis Periploca sepium S. bungeana
2.3 o PN
9 H o
, 59.73%, o
b A
4
Table 4 The important value of community life form under different habitats %
Habitat Annual herbaceous plants Perennial herbaceous plants Semi-shrubs Shrubs
A 5.09 74. 81 18.42 1.11
B 10. 58 69.59 11.43 5.62
C 0.75 64.46 29.41 5.38
D 3.17 59.73 29.09 7.2
Total 19.59 268.59 88. 35 19. 31
’ o
, (Clematis frutico- R
sa) . (Lespedeza juncea) ;
\ (Syringa oblata) . 2.4
(Spiraea pubescens) (Rubus 2 ,
corchori folius) ; . R
(Sophora vicii folia) ;
N . (Prinsepia uni flora) . o Jaccord
o ’ ( 5) :
s 2 0.5429, 2
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0.4474,
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Table 5

2388,

5

The similarity coefficient of communities in different habitats

Habitat types

Up-slope of shade Down-slope of shade Up-slope of sunny Down-slope of sunny

Up-slope of shade

Down-slope of shade 0.4474 —
Up-slope of sunny 0.3273 0.2388 —
Down-slope of sunny 0. 3065 0.2639 0.5429 —
2.5 ; Patrick
o , Simpson
4 , , JPatrick Shannon-Winner
Simpson Shannon-Wienner .
6
Table 6 Species diversity of community under different habitats
Diversity index Up-slope of shade Down-slope of shade Up-slope of sunny Down-slope of sunny
Simpson (D) 0.8302+0.03% 0.8768+0.02% 0.8521+0. 02° 0. 8887+0. 067
Shannon-winner (H) 2.5331+0. 28" 2.8065+0. 05° 2.2728+0. 142 2.535840. 28
Patrick (D) 50. 0000+ 4, 952AP 60.0000+2, 1224 23.0000 3. 54PP 31.0000+4, 958
0. 05 H 0.01

Note: different small letters represent significant difference between different habitats at the 0. 05 level; different capital letters represent

significant difference at the 0. 01 level

Tukey , Patrick 7 ;
’ H
(P<C0.05), N .
(P<C0.05),
(P=0.0035<C0.01,P=0.0079<C0.01), s
o ’ 5 ’
b o
N A b b
sl Patrick ) (P>0.05),
AY A N A b
b b Y
7
Table 7 The correlation analysis of environmental factors in different habitats
(r) Related coefficient x1 x2 x3 x4 x5 x6
Elevation x1 -
Slope gradient x2 0.76 -
Aspect x3 0. 38 —0.32 —
Soil moisture x4 —0.13 —0.74 0. 86 -
Soil organic matter x5 —0.28 —0.78 0.72 0.95%* -
Vegetation coverage x6 —0.27 —0.79 0.72 0. 86 0.72
Diversity index x7 —0.38 —0.89%* 0.71 0.95* 0.91* 0.94*
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8 : , y = 1. 4933 +
t 4.4917, 23,005 — 0. 0096z, .
3.182,P=0.0206<C0. 05, o N
, t 3. 1039
vy=1.9391+40. 0473z, . —2.7976, 3.182, P>
s o 0.05,
t 3.8043,P=0. 0319 , o
<0. 05,
8

Table 8 The regression analysis of main environmental factors and diversity index

Regression coefficient R? t P
Dependent variable Independent variable B B: Coefficient of determination t value P value
y 7 1.9391 0.0473 0.9098 4.4917 0. 0206
y 2] 2.2145 0.2657 0. 8281 3.1039 0.0531
y 73 3.6744 —0.0265 0.7965 —2.7976 0.068
y 74 1.4933 0.0096 0. 8786 3.8043 0.0319
1Y 521 : 572 2 5232 524 5

Note: y: diversity index; z; :soil moisture; z,:soil organic matter; z3:slope gradient; z, :coverage
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