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Pecies belong o the granineae, compositae, leguminoseae and rosaceae, and nearly 75% of gecies belong to the north
temperate, old world temperate, cosnopolitan and pantropic groups, the hydro-ecological types are mainly xerophytic-
mesophytic, meophytic and xerophytic, and themain life fom is the hanicryptophyte The TW NSPAN analysis shows the
main vegetation typesof the area In the earlier stagesof succession from annual to perennial herbs in Yan'an, An’'sai and
Wugi, the main plant communities include the dominant eciesArtemisia scoparia, Leymus scalinus, Lespedeza dawurica,
Stipa bungeana, Artamisia gnelinii, Artenisia giraldii and Bothriochloa ischaemun in different combinations, and these
gecies have higher cover and frequency. However, in the later stages of succession, the vegetation of different zones,
agect and dlope changes significantly  In the forest zone in the Yan' an area, the vegetation of shady slopes is Rosa
xanthina, Acer buergerianum, Quercus liaotungensis dominated communities, and the vegetation of sunny slopes is Sophora
viciifolia and Platycladus orientalis dominated canmunities In the forest-steppe zone in the An' sai area, the vegetation of
shady dlopes is Rosa xanthina, Syringa julianae, Ostryopsis davidiana dominated communities, and on sunny slopes is
Bothriochloa ischaemun and Sophora viciifolia dominated canmunities In the steppe zone in theW uqi area, the vegetation
variation betwveen sunny and shady dopes is not obvious and the main vegetation types consist of perennial herbs The shrub
and tree gecies in the later stages are all phaenerophytes, and the gecies of sunny slopes are mainly xerophytic and
mesophytic, and of shady slopes are mainly meophytic, with higher cover but occurring only goradically, and are not the
main vegetation types in the hilly-gullied region of the North Shaanxi Province

Key Words plant areal-types plant life-form; hydmological eoological types plant conmunity types TW NSPAN
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Table1l The basic conditionsof smpling plots

) Plot ) Slope Cover ecies Organic matter Soil water
Site Na Time (a) (?; (%) iplmber g?;/kg) 0 2m(%)

1 3 4 21 25 6 7 3 91

Sunny slope in Yan'an 2 4 26 35 7 61 10 6
3 4 21 45 7 75 10 4

4 5 25 40 11 67 12 2

5 5 6 21 35 12 10 4 98

6 11 16 30 15 7 4 99

7 10 20 40 22 6 6 10 1

8 14 13 70 11 7 4 7.4

9 15 16 26 55 12 6 2 6 9

10 25 27 50 14 11 2 54

11 17 18 25 65 21 81 6 6

12 20 22 40 14 87 6.5

13 20 30 40 45 25 4 4 131

14 20 19 45 31 87 7.9

15 15 25 30 50 17 99 84

16 18 35 55 18 84 92

17 21 22 25 55 20 11 0 73

18 55 35 70 13 16 5 50

19 >40 25 70 15 10 4 4.8

20 Badlands 25 30 90 16 27.5 56
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! Plot ) Slope Cover ecies Organic matter Soil water

Site Na Time(a) (?; (%) ?unber g?;/kg) 0 2m(%)
21 22 80 22 26. 5 7.6
22 20 15 7 81 14 3

Shady dlope in Yan'an 23 15 20 23 84 13 9
24 6 7 22 40 12 69 14 3
25 10 12 15 25 16 7.2 11 4
26 5 15 90 24 223 74
27 15 35 40 29 95 12 7
28 16 18 19 40 27 97 10 7
29 25 25 50 26 137 101
30 25 18 20 30 31 93 110
31 27 28 26 60 16 157 6 3
32 27 28 27 50 16 12 8 6 8
33 35 25 50 35 130 110
34 45 22 20 17 15 4 81
35 60 28 50 29 10 0 90
36 20 23 20 25 109 6.7
37 20 21 12 40 16 10 0 11 2
38 21 22 27 85 17 8 8 87
39 45 18 85 14 18 8 89
40 35 35 70 20 13 8 7.9
41 25 26 25 85 18 7.3 77
42 Badlands 35 75 25 28 0 6.0
43 20 25 90 14 342 61
44 60 70 15 95 12 250 54
45 60 70 22 90 13 323 56
46 6 30 35 15 13 58 10 8

Sunny slope in An' sai 47 25 26 23 15 11 67 11 8
48 4 0 5 45 11 6 3 75
49 8 0 2 30 12 6 6 117
50 1 28 20 7 56 6 3
51 4 5 10 30 14 56 8 3
52 5 30 35 20 9 54 134
53 5 6 20 20 9 59 115
54 6 28 25 14 50 111
55 6 25 25 12 53 12 9
56 8 30 35 30 15 51 10 7
57 9 20 25 22 7.9 13 3
58 10 0 5 25 16 89 13 4
59 10 20 40 12 7.3 131
60 10 30 35 45 21 56 6 8
61 21 26 35 17 7.5 11 8
62 2 30 10 8 31 150
63 14 15 28 40 23 55 85
64 15 24 60 21 59 7.8
65 17 0 5 60 34 6 2 4.7
66 22 31 75 22 6.0 61
67 30 25 40 33 6 2 60
68 40 20 60 29 88 57
69 10 26 20 15 54 115
70 16 17 21 45 18 54 98
71 20 30 30 17 7.7 98
72 21 22 28 40 27 7.8 96
73 25 26 23 45 26 6.0 99

http: / Mwmww. ecologica cn



7 2985
! Plot . Slope Cover ecies Organic matter Soil water

Site Na Time(a) (?; (%) ?unber g?;/kg) 0 2m(%)
74 13 30 65 21 7 4 10 7
75 20 30 35 23 50 13 6
76 22 35 50 26 6 4 86
7 30 25 70 20 16 8 137
78 30 30 80 35 10 9 93
79 20 25 65 13 69 94
80 29 30 60 16 12 8 80
81 Badlands 20 45 19 100 13 8
82 25 85 14 237 8 3
83 30 80 15 17.5 81
84 42 55 11 14 4 51
85 38 50 17 14 3 52
86 35 40 55 21 197 12 8
87 2 20 30 6 7 2 12 7

Shady dope in An' sai 88 2 8 25 7 32 10 1
89 4 11 25 7 6 2 10 9
90 5 20 30 8 6 8 20 4
91 6 24 30 12 50 10 6
92 10 25 10 10 6 3 117
93 10 6 25 11 7.6 110
94 10 17 20 18 51 10 4
95 15 25 30 25 15 89 181
96 3 26 30 8 6 4 77
97 10 15 40 13 10 9 12 9
98 10 6 50 17 57 7.9
99 11 20 30 18 52 12 4
100 14 18 55 16 61 97
101 15 9 55 19 81 82
102 19 28 40 26 70 79
103 30 21 85 24 11 3 7.3
104 15 16 25 25 21 50 82
105 23 20 90 23 19 4 61
106 5 30 9 7.6 10 5
107 10 10 15 25 17 79 14 3
108 12 30 35 18 54 97
109 15 12 25 21 59 99
110 16 13 45 16 82 95
111 19 35 40 50 23 16 5 16 8
112 19 20 75 26 10 4 11 2
113 20 30 35 20 18 61 97
114 20 10 35 16 11 9 12 9
115 20 25 45 21 17. 0 16 4
116 20 25 45 26 119 155
117 22 27 35 15 6 6 94
118 24 25 21 35 17 7.6 92
119 17 18 10 15 65 26 13 4 55
120 25 30 40 17 7.8 12 3
121 27 29 25 60 29 10 9 7.8
122 28 25 70 33 13 6 7 4
123 30 35 35 18 6 8 117
124 30 65 31 94 53
125 40 37 65 26 12 5 12 7
126 Badlands 30 30 19 57 87
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! Plot ) Slope Cover ecies Organic matter Soil water
Site Na Time(a) (?; (%) ?unber g?;/kg) 0 2m(%)
127 20 40 23 22 2 98
128 31 35 28 11 4 67
129 25 40 27 14. 1 14. 5
130 40 55 35 17.0 90
131 38 90 26 17. 7 6 4
132 20 80 19 29 3 67
133 35 70 14 16 8 82
134 22 70 11 21 4 109
135 4 23 30 6 82 13 8
Sunny dlope inW ugi 136 4 29 25 8 57 12 0
137 5 40 8
138 7 11 35 11
139 7 11 50 13
140 9 20 25 15 4.9 121
141 4 29 40 13 52 111
142 4 30 30 11 50 12 2
143 6 29 70 14 50 82
144 10 8 70 17
145 40 0 5 60 24 99 12 3
146 40 28 50 25 130 130
147 6 24 75 13 52 92
148 8 1 65 16
149 9 30 40 19 7.8 109
150 >25 20 85 21
151 5 25 85 11 59 4.0
152 6 27 75 16 56 93
153 10 20 60 19
154 10 3 45 21
155 7 5 50 18
156 38 30 65 23 55 11
157 40 31 50 24 13 2 15 4
158 40 37 70 25 125 8 6
159 4 23 70 7 10 1 13 3
Shady slope inW ugi 160 4 29 90 9 7.0 130
161 4 27 30 11 89 12 6
162 9 25 65 14
163 15 25 50 16 57 137
164 25 85 21
165 25 20 19
166 9 28 40 18 61 96
167 9 18 55 17
168 40 30 70 23 116 14. 6
169 27 35 95 25
170 34 25 35 18
171 40 30 25 17 11 0 4.5
172 40 34 65 23 150 12 7
173 25 75 20
174 15 40 21
2
21
211
, 132, 48 , 102 ,
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: 45 1% 54 5%,
( 2

2

Table2 The satistics of genera and species of different fam ilies in the flora

Genera Secies
Family % %
Number of genera Ratio of total genera Number of pecies Ratio of total pecies
Granineae 14 13 73 21 15 91
Campositae 13 12 75 23 17. 42
L eguminosae 11 10. 78 17 12 88
Rosaceae 9 8 82 12 9 09
Ranunculaceae 5 4 90 6 4 55
L abiatae 3 2 94 3 227
A Zlepiadaceae 2 196 2 152
A lepiadaceae 2 196 2 152
Rhamnaceae 2 196 2 152
Scrophulariaceae 2 1 96 2 152
Boraginaceae 2 1 96 2 152
L iliaceae 1 0 98 2 152
V iolaceae 1 0 98 2 152
Iridaceae 1 0. 98 2 152
( Cupressaceae) , (Vv alerianaceae) , ( Plantaginaceae) , ( Euphorbiaceae) , (Moraceae) ,
(Elaeagnaceae) , (Betulaceae) , (M alvaceae) , (Campanulaceae) , ( Selaginellaceae) , ( Fagaceae) ,
( Smaroubaceae) , ( Plumbaginaceae) , (Chenopodiaceae) , (Orobanchaceze) , ( Gentianaceze) , (Loganiaceae) , =
( Geraniaceae) , (Oleaceae) , ( Equisetaceae) , (Vitaceze) , (A ceraceze) , (Caprifoliaceae) ,
(Umbelliferae) , ( Cyperaceae) , ( Cruciferae) , ( Santalaceae) , ( Conwolvulaceae) , (Linaceae) ,
(Tamaricaceae) , (Umacesze) , (Polygalaceze) , (Rutaceze) , (B ignoniaceae) 1
13 11 ( 3) )
, 4 70 6%, 74. 3%
, , 50% 4 ,
212
[10]
[9]
[10]
, Raunkier ,

http: / Mwmww. ecologica cn



2988

3

Table3 The statistics of areal-types of genera n the flora

A real-types Number of Genera  Ratio of ttal genera % Number of pecies  Ratio of total pecies(% )
1 Cosnopolitan 17 16 67 22 16 67
2 Pantropic 8 7. 84 10 7. 58
4-1
1 0 98 1 Q 76
Tropical A sia, Africa and Australasia disiuncted
5 Tropical A sia
) . 3 294 3 227
o Tropical Australasia
6 _ _ Tropical Asia o 1 98 1 076
Tropical Africa
7 ( - ) Tropical
A sa( IndoM alesia) 2 4 9% d 303
8 North Temperate 22 21 57 35 26. 52
8-4 ( )
North Temperate and Suth Temperate 9 8 82 9 6 82
diguncted
8-5 Eurasia and
\ \ ) 2 1 96 3 227
Temperate South American diguncted
8-6
M editerranean, East Asia, Newv 1 0. 98 1 0 76
Zealand and M exico- Chile disuncted
9 2 196 3 227
East A sia and North American disjuncted
10 OldWorld Temperate 13 12 75 18 13 64
10-1
M editerranean, West A sia and East A sia 4 3 92 5 379
disuncted
10-2
) . L. 1 0 98 1 0 76
M editerranean and Himalaya disjuncted
10-3
Eurasia and South Africa disuncted 1 Q%8 1 a6
11 Temperate A sia 3 294 4 303
12
M editerranean, West A sia to Central A sa 2 1% 2 182
12-3 )
M editerranean o Central A sia, Australasia and 2 196 2 152
South American disuncted
13 Central A sia 1 0 98 1 Q 76
13-2
Central A sia to Himalaya 1 a 98 ! Q76
14 East A sia 3 2 94 3 227
14-1 - Sino-H imalaya 1 0 98 1 0 76
14-2 - Sino-Jgpan 1 0 98 1 0 76
15 Endemic to China 1 0 98 1 0 76
32
’ 1 [32]
[33] 4
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4
Table4 The datistics of ecological components of the flora
Growth fom Number Ratio%  Water ecological type ~ Number Ratio%  Life fom Number Ratio%
Arbor = s Strong-xerophytic 3 23 Phaenerophytes 22 167
Shrub group Xerophytic 31 235 Chamaephytes 20 15 2
( )
shrub 10 [ Xerophytictmesophytic 81 Hemicryptophytes s ar
Sami-shrub 9 68 M eophytic 46 348 Geophytes 11 83
. 1
snall-shrub 5 38 Hygromomhic 3 23 Therophytes 24 18 2
Herbage groups
1 Annual 22 16 7
B iennial 6 45
Perennial 68 51 5
1 ) )
, 51 5%, 1 2 , 21 2%, 17. 4%, 8 3%,
[34]
5 : : ( )
95.4%, )
1 ’
1 1 ’
22
25% 22 16 7%:; 50%
, 5
70%, 50% 70% , 82
54
25% 23 50% 14 17. 4% 10 6%;
, 5% 27, 10% 19 20 5%
14 4% ( 5)
, 15a , 4 6ba ; 3 40a
, 15 30a 3 50a , 15 25a ;
5 30a , 20 30a
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Table5 The statistic of frequency and coverage of gecies

Analysis itans

Secies

Frequency analysis

Coverage analysis

174 >25%
The ecieswith frequency >25% in the 174
plots

174 >50%
The gecieswith frequency >50% in the 174
plots

174 >70%
The ecieswith frequency >75% in the 174
plots

>50%
The pecieswith frequency >50% in
individual plot

>70%
The gecieswith frequency >70% in
individual plot

>25%
The gecieswith coverage >25% in individual
plot

>50%
The pecieswith coverage >50% in individual
plot

>5%
The gecieswith average coverage >5% in the
gopeared plots

>10%
The gecieswith average coverage > 10% in
the gppeared plots

23 )

82

14

23

Latin names are in gopendix

(TW NSPAN)

™W NSAN
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Polts of shady slope in Wuqi
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Fig 1 Dendrogran of the TW NSPAN classification of vegetation types on abandoned cropland
A B ,C ,D ,E A L+ s ()

A stands for the sunny slope vegetation in Yan' an, B stands for the
shady slope vegetation in Yan' an, C stands for the sunny slope vegetation in An’ sai, D stands for the shady Sope vegetation in An’ sai, E stands

for the sunny slope vegetation in Wugi, F stands for the shady slope vegetation in Wugi; A is Eigenvalug, + represents for positive indicator

Pecies

)

- represents for negative indicator pecies the number in () iscut level; n is the number of plots ameans years since abandorment;
and Latin nane of these gecies are shown in the gopendix table)
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(1) 174 , 132, 48 , 102 ;
45 1% 54 5%:; 13 11
, 70. 6%, 74 3%
(2) , 51 5%;
, 95 4%; , 41 7%;
(3) 1
(4) . ,
(5) 1 H H H
[35] [36]
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Appendix Latin namesof the 132 gecies

Foecies Soecies Soecies

Heteropappus altaicus Ostryopsis davidiana Populus davidiana

Ixeris Chinensis

Artamisia argyi
Pennisetum flaccidum
Pulsatilla chinensis
B othriochloa ischagmum
Thymus mongolicus
Thesium chinensis
Ixeris sonchifolia
Thalictrum petaloideum
Cleistogenes hancei

Astragalus scaberrmus

Buddleya alterifolia
Eragrostis pilosa
Artenisia annua
Rosa xanthina
Astragalus discolor
L eontopodium leontopodioides
Lespedeza juncea
Artanisia giraldii
Incarvillea sinensis

Equisetum ramosissmum

Vicia anoena
Ampelopsis delavayana
D uchesnea indica
Cotoneaster multiflorus
Zizyphus spinosa
Artanisia gmelinii
Spiraea pubescens
Eleusine indica

Cleistogenes gracilis
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Foecies

Soecies

Soecies

Cleistogenes squarrosa
M elilotus suaveolens
Astragalusmelitoloides
Platycladus orientalis
B upleurum scorzonerifolium
Stipa bungeana
Plantago asiatica
Ruta graveolens
Ailanthus altissima
Robinia pssudoacacia
Cleistogenes caegpitosa
L espedeza dawurica
Cannabis sativa
Stipa grandis
Retmannia glutinosa
Euphorbia humifusa
Pyrus betulaefolia
Clenmatis brevicaudata
Roegneria kamoji
Potentilla bifurca
L imonium bicolor
Oxytropis bicolor
Potentilla discolor
Consolida ajacis
Saussurea japonica
Lonicera ferdinandii
Glycyrrhiza uralensis
Periploca sspium
Sorghum wlgare
Setaria viridis
Scorzonera divaricata
Clematis fruticosa

L appula myosotis

Potentilla tanacetifolia
Sonchus denticulata
Lemus secalinus
Echinopsis latifolius
Sophora viciifolia
Artemisia frigida
Quercus liaotungensis
O robanche coerulescens
Viola dissecta
Rhamnus erythroxylon
Cynoglossum zeylanicume
Rhaponticum uniflorum
Phragmites canmunis
Serratula centauroides
Rubus parvifolius
Erodium stephanianum
Artamisia mongolica
Panicun miliaceum
M edicago sativa
Caragana intemedia
Cynanchum auriculatum
Galium aparina
Carex lancifolia
Taraxacum mongolicum
Rubia cordifolia
Acer buergerianum
Adenophora Potaninii
Astragalus adsurgens
Hippophae rhamnoides
Agropyron desertorum
Oxytropis gracillima
Amygdalus davidiana

Ameniaca sibirica

Iris tenuifolia
Gueldenstedtia stenophylla
Allium tenuissimum
D racocephyllum moldlavica
Circium segetum
Dendranthema chanetii
B idens parviflora
Potentilla acaulis
Calystegia sepium
Scorzenera austriata
L inum usitatissmum
Caragana purdamii
Setaria italica
Dendranthenma indicum
Anamone hupehensis
Alliun ramosum
Hibiscus trionum
Helictotrichon Schellianum
Patrinia heterophylla
L eonurus japonica
Siphonostegia Chinensis
Artanisia capillaris
Torularia humilis
Poa sphondylodes
Ulmus pumila
Polygala tenuifolia
Swertia bmaculata
Selaginella sinensis
Cleistogenes chinensis
Salsola collina
Artemisia scoparia
Syringa julianae

Violaceae philippica
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