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Vegetation Types and Soil Characteristics in Wulat Desert Area

FENG Shuang', ZHAO Hongsheng'. GUO Jianying’ s LAN Dengming', ZHAO Xinghua'"

(1 College of Desert Management, Inner Mongolia Agricultural University, Hohhot 010010, China; 2 Research Institute of

Pastoral Water Resources, Ministry of Water Resources, Hohhot 010020, China)

Abstract: Taking Wulat desert as the research area, we investigated and analyzed the natural vegetation
and the soil characteristics with the sampling method. The results show that: (1) there are 137 species of
plants in the study area, belonging to 25 families and 80 genera. Herbaceous plants are the main life
forms, accounting for 67. 88% of the total plant species. Xerophytes are the main water ecological types,
accounting for 76. 64 % of the total. (2) According to the vegetation of China, the vegetation types of Wu-
lat desert can be divided into 3 vegetation subtypes, 5 formation groups and 14 formations. The dominant
formation is Salsola paserina desert, and the number of its clusters accounts for 16. 35% of the total des-
ert clusters. (3) The species composition of vegetation is relatively single, ranging from 5 to 25 species.
(4) The evenness index was negatively correlated with soil bulk density, water content and porosity, while
the richness index and diversity index were negatively correlated with soil bulk density, total nitrogen, to-
tal phosphorus and organic matter.
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Fig. 1 Diagram of field survey sample plot
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3.1 BRSREEYMEREAR

5 1 A YA B A R OR 2 AR A R
AAE W R, R ASAE Y A4 i, 40 40 KL 55 TOR (Ka-
lidium gracile) \AR| (Nitraria tangutorum) KA
YB3 (Salsola arbuscula) AR A HFE (Hed ysar-
um scoparium )% KA 93 Ffr, A7 & T (Sophora
alopecuroides) . §i % (Leymus secalinus) | 9% B¢ &
(Peganum harmala ) A S AP e B R Sy ]

Hi 1 Al B XA 25 B 80 J& 137 Fl . AH
YR ECR /N HE P AR R B2 B (Chenopodiaceae) | 2
Bl ( Asteraceae) . R A Bl (Gramineae) . & B} (Legu-
minosae) %, Hp, 2R 14 J& 23 Fh.26F)F 13 )& 23
R AR 12 J8 23 B, 3 BB B Y R AW
16. 79 % »3 BHEY) SR B o5 Ho 1] 1k B 0F 58 X B AR
YA E ) 500 DL BRI R AL, SR 6 8 18
o, B R B 13, 14% ., 25 38 Bl (Zygophylla-
ceae)5 J& 9 . 73 T FAEFF (Crueiferae) . A & B
(Liliaceae) 2 E.45 5 Fh#H 9 ; 2 Fl (Polygonaceae) |
AR (Caryophyllaceae) ¥ s B IR B 2. 92% 5
i FF (Rosaceae) . & 2 Ft (Iridaceae) £ & 3 i i
Wy ; 25 ¥Rl (Boraginaceae) B M Al ( Tamaricaceae) |
i€ 4E R (Convolvulaceae) & H 2 FAEY) , 195 W 5%
XA 1. 46 %0 s HABRL Y KA 1 )8 1 Fh, 2kt 11 &,
¥ 5 W58 AR S ER ) 0. 736
3.2 AERBRKSESER

R A 4 ) o 2B 3 B 43 280 o B R
B 137 R TR0 53 S 2 HE AR RN REAR HER
ZARE BRI — 4R A AR R Y 4 AR B 2),
Horb CEMER 5/ EREARSEA 28 FhkE W, LLZEFRLFI
R Y R 2, b BB 20, 44 %05 HEORAE P 3 16
i, LA RN R Y e 22, 7 S 11,6804
ZAEE R AR L, FE N RAR R Z R A

J o5 B 43, 8000 s —AF R A 33 b A A
B 24.09%.

AR C P9 552 ot AR ) I R ST TR ) 1 UK
Gy HEASSEIIRN 43S 5 AL, 43 ) S A v A B
A B BRI BLA F s RAEREY) . &gt A,
AR 105 Fp R I R A 2, | T 19
Bl 34 J@. 5 BB 36. 50% . a1 Vb AR B 3F (Stipa
glareosa) Jd WK (Linum perenne ) | B R
(Astragalus discolor) . G5 T & (Cleistogenes
songorica) %5 MR R AMY 43 B, R E T 12 B 31
J& , 23 (Ammopi ptanthus mongolicus) \ARA
B LA 4 (Potaninia mongolica )% ; 11 &

x1 LGHHEREEYYMEREAR

Table 1 Family and genus composition of plant
species in Wulat desert
P JERC R g7t
Family ol ';'g;;f; In total
species/ %

#F} Chenopodiaceae 14 23 16. 79
HEl Asteraceae 13 23 16. 79
RAF} Gramineae 12 23 16.79
H. Al Leguminosae 6 18 13. 14
B Rl Zygophyllaceae 5 9 6.57
T FAER} Crueiferae 3 5 3.65
A& F Liliaceae 2 5 3.65
R} Polygonaceae 3 4 2.92
A7} Caryophyllaceae 3 4 2.92
P4 FL Rosaceae 3 3 2.19
B2 F} Iridaceae 1 3 2.19
2B Rl Boraginaceae 2 2 1. 46
FEMIFL Tamaricaceae 1 2 1. 46
i€ 4ERL Convolvulaceae 1 2 1. 46
M FAER; Primulaceae 1 1 0.73
FHiFl Plantaginaceae 1 1 0.73
JEJEF} Labiatae 1 1 0.73
K& Bl Euphorbiaceae 1 1 0.73
i R R} Verbenaceae 1 1 0.73
P2k JLHIFL Geraniaceae 1 1 0.73
#hi Al Solanaceae 1 1 0.73
4Rl Umbelliferae 1 1 0.73
% %P} Scrophulariaceae 1 1 0.73
W FRA} Linaceae 1 1 0.73
Z 75 Fl Rutaceae 1 1 0.73
41t Total 25 80 137 100. 00




698 vEodb M

L7/

41 4

AAEY 12 AL SRR T 6 B 10 & L i B (Ox ye-
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Fig. 2 Life forms and water ecotype spectrum of plants in Wulat desert
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Table 2 Vegetation types in Wulat desert

A B T 7 HERA &
Vegetation subtype Formation group Formation
INFRAR TR

Small arbor desert

BT Haloxylon ammodendron

M T R S
Typical shrub desert

i LI Sarcozygium xanthoxylon

WL Nitraria sphaerocarpa

THE R 7 155
Shrub desert
AL THE AR i 15

Grassland shrub desert

U5 Potaninia mongolica
4B XY LIE I Caragana korshinskii

HOR XS LI Caragana tibetica

Hh A AT B

Semi shrub desert of Haloxylon

A A T

Semishrub desert

P FEBE Reaumuria songarica
WY BETE I Ceratoides latens
BRI BRI Salsola passerina
AL EIEB Sympegma regelii

S AR WS Anabasis brevifolia

2t Hh S AT

Semi shrub desert with rich juice and salt wood

BT Artemisia desert

R ETOURSE B Kalidium foliatum

Y E T Artemisia desertorum

WEAR WA FEBE Ajania fruticulosa
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Table 3 Main soil properties of different vegetation types
Ty AE TR H LB ot T LB
Veget: t_jcj'; Bulk densilly Moisture content Porosity Total nitrogen  Total phosphorus Organic matter
cgetation type /(g+em ¥ /% /% /(g+kg D /(g kg D /(gokg D
BRI B Salsola passerina 12.89409.94 1.60+0.10 36.17+4.36 0.4740. 30 0.3840.06 4,.89+1. 36
HORHE XY ILIEBE Caragana tibetica 21.6044.74 1.60£0. 10 37.73%3.61 0.64=£0.15 0.19%£0.06 7.11%2.14
LA SEBE Reaumuria songarica 13.37+9.07 1.6540. 05 34.50+1.56 0.2740.12 0.30+0.06 2.224+0.83
B 4 B )L BE Caragana korshinskii 7. 1648. 46 1. 680, 04 33.32+2.04 0.13+0.13 0.2640.08 1.9041. 10
HUPETEE Artemisia desertorum 1.8040.78 1.72+0.02 31.54+3.06 0.6440.63 0.3240.10 2.74+1.29
T RO T B AR 22 AR 15, R )
Note: The data in the table are mean 4= SD, and the number of samples is 15; the same as below
4 BB REXHEEHEBYTH SRR
Table 4 Species diversity index of typical vegetation types in Wulat desert
e 2 Margplef Pie‘leu Shannon-Wiener Pt #Fh B EAE [ES VR SR
v oS R E e 5] R B EACE T Important value of Number of plant
egetation type . : L
R E H dominant species species in the plot
BB BT Salsola passerina 1.94+0. 80 0.7340.07 1.674+0.51 0.42 7~25
HOREAG LT Caragana tibetica 2.2940.42 0.7240.04 2.0240.19 0.48 9~22
LW T Reaumuria songarica 1.8440.72 0.6540.18 1.384+0.55 0.52 8~21
Fr 45808 JLTE 8 Caragana korshinskii 1.634+0.55 0.5240.15 1.2140.42 0. 84 7~18
MY E B Artemisia desertorum 1.13%0.78 0.57%0.12 1.16=£0. 48 0.79 5~21

x5 EYUSHEEHSIRETIEERBEXRY

Table 5 Correlation coefficient between plant diversity index and main soil properties

Pielou #%]
E

JEE 4 %

Shannon-Wiener % ¥ 4 5 41
H

—0.190

0. 301

—0.066 —0.098
—0.298 0.074
—0.789 —0.663

0. 040 —0.294
—0.176 —0.314

T H Margalef 3 & Ji 5 $k
Item R
/K # Moisture content/ % 0. 409
KT Bulk density/(g+ cm™ ) —0. 444
LB Porosity/ % 0.193
4% Total nitrogen/(g » kg™ 1) —0.729
£ Total phosphorus/(g + kg™ ) —0.348
F MLE Organic matter/(g « kg 1) —0.096
ARHRNG JLRE B A TR AT s R 6. 73 %0, R
8 e BT R SR A R B AR SRRy 4. 8100, 5

Y&~ 1. 77 ,Shannon-Wiener ZFE 38 5O R

1. 49, Pielou 3

SIEIEECE I N 0. 64, & HEHE S

it 3 AR B 28 7 A AR AE BGA B 55. 7700, RIZIX
B R CBGEEDL X R MESE .
2o E WF Y X £ HE A OK R O 1. 80% ~

21. 604,%@%7 1.60~1.72 g+ cm *, + 3L JE
H31.54% ~37.73% . &R 450 0. 13~0. 64
g kg AR ECHN 0.19~0.38 g« kg ' H
HUFR R 50 1.90~7.11 g« kg™ ' (58 3),
3.5 MESHMEEHSIERTENXR

H 2 4 L WESE X A Margalef &5 B 45 80°F

AU b 2y DL A A ) o (AR R BT A AE S
~25 FhZ ], My by

XJBIF 5 X PN B AR ) 2 A e S R B IR

ATAR AR 53 B . 45 R (3R 5) KB Pielou 2] FE 48
gﬂ?i@%@i TR FLBRE AR AR R R
AH G HAR G OC &R YR 3 3] 8 2% K F s Margalef 3=
& 45 %0 . Shannon-Wiener Z FEEHE 8 5 1 &
EEEE W T SR NS IR UR S ENiY (P SY(ER (PSS E$
A5 B E K
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