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Abstract: [ Objective] The species composition and diversity characteristics of different types of vegetation
communities along with the correlation between plant community characteristics and soil moisture content in
the Zhangye desert-oasis transition zone in Gansu Province were analysed, in order to provide a scientific
basis for the evaluation of water and soil conservation benefits in the region. [ Methods] Different types of
desert vegetation were chosen, and the diversity of different types of vegetation community plants and soil
moisture content at 0—120 cm were investigated and determined. [ Results] O There were six vegetation
types in this area, and the vegetation structure was very simple, and the species composition was dominated

by drought-tolerant and super-drought-tolerant small shrubs, semi-shrubs and herbs such as Reaumuria
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songarica s Sympegma regelii , Salsola passerina , Aristida adscensionis, and Bassia dasyphylla that were
suitable for arid desert habitats. The plant community was a shrub and grass community with a relatively
small species diversity index. @ The change of soil moisture in the vertical direction presented a “double
peak”, and the soil humidity gradually increased from the surface layer to the deeper layers; it increased to
the “first peak” at 2040 cm, decreased to a lower level at 40—60 cm, and gradually increased at 60—120 cm,
until to the “second peak” at 120 cm. @ The vegetation height, density, and cover of each plant community
increased with increasing soil moisture content., Vegetation height was significantly positively correlated with
soil moisture in the soil layer of 40120 cm, and the density and vegetation cover of herbaceous plants and
shrubs were significantly positively correlated with soil moisture content in the layer where their root
systems were mainly distributed. [ Conclusion] In the desert oasis transition zone where the moisture content
of the surface soil (0—20 cm) and deep soil (40—80 cm) was less than 2%, it is appropriate to plant arid
shrubs such as R. songarica, S. regelii, Nitraria tangutorum and other herbaceous plants such as A.
adscensionis , Salsola tragus, B. dasyphylla, Eragrostis pilosa and Artemisia scoparia. In the desert zones
where the moisture content of the surface soil and the deep soil is more than 2%, it is appropriate to plant
arid shrubs such as R. songarica and S. passerina and herbaceous plants such as Artemisia frigida ,
Artemisia xerophytica, and Carex duriuscula, which are capable of effectively promoting ecological
recovery and reconstruction.

Keywords: desert-oasis transition zone; soil moisture content; vegetation characteristics; species composition
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Table 1 Basic Information of survey plot
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Table 2 Species composition and important values of plant communities in various plots
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Table 3 Characteristics of plant community in study area
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Fig.1 Variation of soil moisture on soil profile in plant
communities of different vegetation types
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34 TEASSESHEWBENXER

24 LA E SR 5 40—60 cm
+EMTESKEE B FEEMA, 5 60—80 cm,80—
100 cm, 100—120 cm -+ J2 () 4 88 & 7K 2 S A W 3%
IEMZE WS 0—10 em 42 A9 4 5 K 20 8

A BAR B S 1020 em + 2 M 1 508 K i
EREFEME.EAREES 4080 cm 1209 + 5
K R R MO s M S 1020 em, 20—
40 cm, 60—80 cm + 2 11 &K E 2 B FIE
VB

F4 TEKRSEEBIFIR Pearson 18X RE

Table 4 Pearson correlation coefficient between soil moisture and vegetation characteristics

# i i EA%‘[}EO ?M%*[}i) ik BRI G s
R/ /em (Bkem™) kem™™) FHE/% 0-10em 1020em 2040 em 4060 cm 6080 em 80100 em 100120 em

TR R /em 1 —0.357 —0.442 0.258  —0.594" " 0.022 0.152 0.523"  0.629" " 0.615° " 0.613""
R/ (ke m™?) 1 0513 0.054 0.278 0.528" 0.136  —0.180 0.084 0.126 0.128
WEAB /(B e m™?) 1 —0.001 0.098 0.200 0.098 0.596* " 0.623" " 0.045 0.353
R/ 7 1 0.032 06277 % 0.694" " —0.341 0.595° " 0.399 0.465

0—10 cm 1 0.519” 0.361  —0.431 0.623" " —0.368 0.783" "
£ 20m 1 0.981° * —0.423 0.979* * —0.440 0.933" "
?ﬁ 20—40 cm 1 —0.418 0.946" * —0.446 0.856" "
4 40—60 cm 1 —0.577" 0.985°* —0.533"
#6080 em 1 —0.580° 0970
80100 em 1 —0.513"

100—120 cm 1

T * FoR p<<0.05 KTPARMERE s * * RIR p<T0.01 K TPAHRIEM BFE.

4 W

4.1 FTiRGRIM T E T E Y B R AR

AT BE PG 5E T S U s D A Ak 5 A AR
B R B A 2 B A AN I AT R LGS AR T T
EREARENOD R BHRBEER. 1N
VKEL Vb 3 S T SRR T 52 /N R R R AR
MW R . A T A R b A R B R 2 R
BB AR N FE T SRR R R £
(15 FO) BB B 3T R & W) Rl > (L8 i),
P BB 5 XA ) BE VK 10 ) Bl 2 R KO B R AR . &
B HiUAR 0 BV b A B R (B 2) IO T R [ g S
) V5 0 P A3 A5 5 0 < 3% X R W B A 2 TS T K
WYAEAE, FEDIEAR AR Y N 3, 4 9k 2 1 v
FOREVR IS, PR T R RO B N o U A T A R B
P R, R ZRIEVS , B 2 R AR | I TR Bl B
Z FRRAREN KA Z B0 R 2K &0, 5 20T O T AR
Dt Y R K A, 6 MAEIX 0120 em )2
R 4 A AL 0.43% ~3.32% , TS K&
WA o 5 R T AHE AR Z X 3 B A7 06, BT /N
e EL TR 52 00 K EARAE ) A REAE TR, 5 B0 X
PIRH Rh 2 R 1 KOF AR
42 REEBESLIEKSSENLER

AN [ AR B 2 70 Al A s ) T K 43 A2 A 1R AT

WAL T A R AR 4 25 20 A ) 1 95 + 80K o 3 B or A 1
SLCE D, B L AT LLE L6 Rl B2 T Y 4 ek
43 3 LAY AR A AR AL L - 3K 4 A 3 B 1) B AR fk
EIOREIE”, LR E R R B mRZE LT
2040 em HHEK 5 THE B A WEE A F] 40—
60 cm Ab + K o MK F] T EARK T, R 60—
120 cm HHERE GE2 T F, H = 120 cm Ab +3EK
Ay TG 2 AN EAE L UL A AT T X I S A
YRR R R /NI R R RE R R AR, B A
YRR AR AR H 32 AR R 4 A AE VR R 4060 cm
42 R %2 Kok £ THRE R £, 3L
#1122 - HEK 43 E 1 B B3I /K S CGF 2 B ED .

T K5 B A AN B e B R Y VR 2
FEPE T HL 38 A8 52 e ) A% R85 PR S T) 422 52 il 45 AL )
ZREME EREY . K S B AR B R R
JE R b B A A RS, S BT R A N A BE
FLAE A7 22 B MR 00 e 0, DR B I DX IR e ) R i 2
A5 R B AR ER RN . 2 DX SR A B T ) R B
JE BEERJZ 1 K 43 A T T L R R S
40—120 cm + 2 HIOK S B EAADCHE 0—10 cm
AbK 43 A 3 A G 10 B R R A W 4 v B TR E T
FEAKE W) RE VR BRI L T 010 em A9 3K A
S (SO FEACH 4 18 2B K R i 48R R K R 2 K
M /1N 40 em DAF Y - 387K 43 1t 52 i 25 TE A 90 119
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KR, BARBES 1020 ecm 2R S K E
BB EIEME EAREYS 4080 cm HJZ M HIEF K
T R S IE A O A S S 1020 em, 2040 cm,
60—80 cm + )2 MY+ 1E & K B AR 3 E A OG L X R
HTEAREYRAR FESHER 1020 ecm 1+ 2,
WEAYRA EZAMAELZEHRE 40 cm DT, B
SO AFEH TSNk B AR W Bl 2 A 1 R TR 2
TR E R YR 2 RO TR R OK S
ARSI R A S B FEARY) EAREY)
WRE AR S AR R R R K
2 503 I A G U6 B 7E T8 5 S W eV Y MK A
JEBZ IR BEE AR R T 2 K
Sy AT R AR KR W, BRI
Tt —F 0 % A (A 40 A FE D, O T 0 A 40 %8 1 L
o5 AL

7T X g T 522 T 5 b XL AR B K /N T 400 mm,
K G 1) AR Ak 2 25 DR SR R B R 0 1 A
RRAERKRN, H£HEPERM 0120 cm + 2 LV
BpoKkay & bk 2R HES Il o A N SR
HREMHE (332 >B K EX T %
(2.33Y) >41 b3 B -+ JE RIS (1.79%) >41
W =R (119 >awh + &k il E
BEV% (0.9 %0) > il %5 PKEE + B A6 FE V% (0.43%0)
KRR Y S K AN E] 420, - HEK o B
K. A AR w25 B0 A 9 R AIE 55 L 45 2 R K o0 &
WML R AT LA L EFRE (020 cm) K5
FERALE 1%, EZE U080 cm) H K>S EARE
2 IX GE A AR AR A E R AR
=0 m VD S5 UK JE R R AR
Y AEREEHO—20 cm) JRZEHHEL0—80 cm) K
Oy BT 2 %0 B S IR M L6 T A AT R (2 R
BRGNS  BEF R A RR
Y, DA T Y 0 2 SRR S 0

5 &%

(L HR 3T 58 P9 09 5 5 o o 958 7 = S K
5 AR A 32 32 R R K AN TR KL R I L - 4
K o3RS LT 1) b g AR R B XU, H A K oy
FRRARCEE S KA R 400, H i 2495 KR
WA B A I S BORE W 45 H A HL TR L ) D B
Z Hor At 50 Mo LS AR T T B B AR SR A AT
[UNE ST NS LR N /< Nl S A ey PGS
FOE R L B AS AR O L AR W R VR W R 22 R T AR RO
ZIN o TR TR R B e R LR W R AR ) B K
3 A 0 TR R I R RO A B VR R B A

PO S K SRR G B

(2) TETE B & PN o P4 3R )2 158 (0—20 em) /K
EEAE 1Y HE B U0—80 ecn) K/ BRI
2V LAY E AP LR LA SR O S R AR E R
USSR AN PF: N2 & AN D= R AR N
Y5 16 2 3 R Z KA B I 2 % T
SIS TNE R T - RAR I 37 TR R ye b NI R
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