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Abstract ; Based on the vegetation investigation of 30 plots and 152 quadrats, the distribution map of plant community types
in Ulan Buhe Desert was firstly drawn by MAPGIS, and the species diversity and community structure of plant communities
were evaluated by using the classical species diversity index. Moreover, the significant differences of biomass and soil
nutrients between oasis and desert areas were analyzed. The results showed that a total of 94 species belonging to 58 genera

and 21 families were recorded in the study area. Compositae, Gramineae and Amaranthaceae were the three most abundant
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species families. The natural vegetation in Ulan Buhe Desert was mainly composed of 16 groups and 35 groups, which were
dominated by xerophytic, ultra—xerophytic or halophytic small shrubs and perennial herbs. The top three plant groups with
the largest distribution area were: Form. Haloxylon ammodendron (1728.24 km®) , Form. Nitraria tangutorum (1278.27
km®) , and Form. Ammopiptanthus mongolicus (746.79 km®). The dominant layer of the community was shrub layer, which
was dominated by small shrubs and semi-shrubs, and Nitraria tangutorum was the most frequent species in the sample
plots. On the whole, the plants diversity level of the Ulan Buhe Desert was low, with Shannon-Wiener index and Simpson
index being 2.1086 and 0.8158, respectively. The effects of artificial oases on plant community composition in Ulan Buhe
Desert were not obvious now, but the aboveground biomass in oasis area was significantly higher than that in desert area.
There were almost no significant differences in the 8 soil nutrient indexes of the 6 soil layers between oasis area and desert
area. The relevant investigation and research results can provide reference for the control of wind and sand, the restoration

and maintenance of ecological environment in Ulan Buhe Desert area.

Key Words; Ulan Buhe Desert; type of plant community; diversity of species; biomass; soil nutrients
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AT RV A RV ST A 1AL, o W Ae MU ER Ay R v S A R o 2 BE TR KF s PEAG LS e v 19 A
TIRR, Mg RIS DX AR B T AR Wi | 3R 0 S5 B 2R, IR0 5 22 A RV AR ) 0 A A5 A SR 3
35 B BN Z TE] BT RESC R | B 10 2 22 A RV A AR IR A DR B A AE W Z R R PR S5

1 RS

1.1 BT XA

L3 2 A FIVDEE A7 T 39°19'—41°23'N, 105°06'—106°46'E , 4% 1010—1350 m, T F1 249 10000 km?, 1
A D+ SRS 4 ERER A AUE TR KRB AR AR K AR D (2 110—160 mm) KK
ek (29 2400—3200 mm ) 5 4EFH R (7.5—8.5°C ) , e Ui 39°C , I AR -29.6°C , =10°C #Uii 3100—
3400°C , 4F H FEESH0K T 3000 h, TERGH 140—160 d, # 4F 32 XUk 75 R R fi g XL 2022
1.2 WFEUTIE
1.2.1 HEHEE SHE A

AU AT 2020 4F 8 A HEAT, il A PR Z AR 4l 2 22 A RV 1Y) 3 B AR A T I, SRR L AU U R iR
30 MEEHL (1) AR RE 28 25 e R BRSO B X R A TS (Y1—Y30) , A GPS I b B AR A
TR AT A SR . S M i 2 [ o 1) FH SR8 B )yl PRI T SR 1 PR PR TR ARV 1 S By i 1 T A
ICSR AR 1R B A MAPGIS FA4: AR A v IR R 400 4 T U g A [] ek A A 40 Ry — 28 58 R Vi 40 11
IR TAE, AR e B V%, A — B 100 mx 100 m (I RKEDT  BE T N B 3—8 4 10 mx
10 m/IETT  FE0t 152 A/ IEETS e SRS/ INEE S T AT AR R 4 R BE L 2 B M, SR RS 12
T F AR e e R R R BE K 30 BR/FD, BEZR 50 Bk (AN)/F 30 SRS AN I BRI A,
FIFH T HLFF AR B 1 3B 0 R bR AR (s [T SC 30 =, LA b 85°C LT Z 4 i i, SR 5 AR 759 B Ak 1 b -
A, ARIETRIE E Y WO R S AR A O R TR N R e B AR TR R T TR
SR YN A X JE A R T8 B 337 AP A ), 7 S U IXORN T2 358 X B ML R HLAS 5 R, 43505 A OY1—
OY5 I DY1—DYS5 (&l 1) , BN 3 MR E S A, Gt b AR b AT 3 22 S M o0 i 5 9F
SREHE 6 >+ ZHEE (0—10 em, 10—20 ¢m,20—40 cm,40—60 cm,60—80 em,80—100 cm) ¥ T FEHURE , I
J'& 8 A~ LIS AR A 2, H b b e AR R LG AR Y A ML I i R A O BE R AL
O R SR FH P % TR S A — A IR 22 5 | 398 4 W R SO I i R PR R VS 1 B B € 0 2, i e 2
E R HEL AR BRI AR 1, 40 & R T A LA Ak | e s I 2 R B 2 R R 4 1
122 FdlRsrer

AR 4 A5 AR EBOH THEY Z R0 TP4E B Margalef 3= & B 45 %1 Shannon-Wiener Z #1445
$ Pielou 5] BE 48 H0M Simpson ZREMEFESL, DL L HE B IR Hll 2607 A9 A 308 B0 B0 S 38 1k 4 B R A
R v.4.1 Fll Excel #14:(2016 i) .

2 ZHREHS

2.1 fEYIZER RN

PAR LSRRI 5 22 A RV D A A SRR T3 AN A E N SR 21 B 58 & 94 Fh, AFR
IS BT, R R A7 9 J8 19 Bl HUORARABE(13 & 17 F) FIOERH(10 J& 17 F) ;s BJS 2SR 5 I8 10
T s 28R JeMTRERE ABRMIRLS 2 08 3 Bl RITAEN L JE 3 Bl FOfIR 2 J& 4 B Akl SRR 2R 18 2
ifrs 514 FE WIAR TR AT REAER) KRR AR R AR RS 1R 1 R, B ZUKF I
M1, ARAB R DA ZAEVETE 5 (4300 13 J8 A 10 &) o TR FE T i AR Sk U, DERHE W) iR 8L
wZ , TP R 64.20% , A B 2 B RT = YR VD E (Agriophyllum squarrosum) | %5 UKEE ( Grubovia
dasyphylla ) F1H 5 ( Corispermum hyssopifolium ) , & 5 P8 A Yy AP B ARER 63.90% ; (B Y FpAERET5 b H 21 A
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Fig.1 The location of Ulan Buhe Desert and survey plots

WKk, BRI ( Nitraria tangutorum ) FE 99 AMEJT HERAFAE , B By, i RE 7 B (152) 1965.13% , Hk o
HUSE FE 47 DRI B, R BT 30.92% , W BRAIIR 2 = B9 0 8 E ( Zygophyllum xanthoxylum ) | 7E 38
ARETTH B, AR BRI 25.00%

PR P R B ) 42 1S AR AR TG R A3 R ) 1 2 A ANV R 4 4 A T R T LA R 33 Fh (f
INHER CEHER) AR RO 38 B, — AR AR BUPAR AR A 23 Bl 43 30l o W) B R B 35.119%,40.43%
2447 %0 5 55 =2 13 FYD 5 Hb DXAB 40 I8 7 Ay M T 2 A 400 R 85 52 ZF AL, o B 71.90% , — 4R 2R RS i Ll
23.60% , i b ZFFIHL T ZFAEA) /D 5 IR RR R I DR ) 3 A s T R AR R B, B T R AR ECE B R AR Z
SR INEARFIEREAR LS, 2R RN Y AR B AL, AFJRTE 5 22 A AR LR 52 i 14 52 1 S
BT — SRR A A, Q0P S ( Phragmites australis ) ERA: 51T ( Plantago salsa) S5 FEHY)

R SR 5 58 = A 14 P R X 3R 3 X 58 (1983 ) 227 | 1 22 A RIVD TS b XA 400 e 32 AL AR AR A X, S
TEBAEY X O AR AE P L I, MAE B M B 153 Bk B, R i R R 2, TR 21 R
47.62% AR ARARE EREE(ER D) .

22 MYV Z R

NEEARI- 53 A7 L 22 A5 RV R AR ) 22 REE AR 8, 45 R W (3R 2) , Margalef -5 BEFR 80 7.9824,
Shannon-Wiener Z2FEPEFEEN 2.1086 , Pielou Y42] 4 0.4630, Simpson Z2FEVEFE XK 0.8158 , KB & 2 A Flvh
B Z FEE KRR

WFFEEE R s & Y I AR B2 S O IR H R WA R AR, 30 DM FEHE T, Margalef =5 B2 45 4L
1 0.5016—2.8134 Z[H]7£ 5, Shannon-Wiener Z2FEPEHE R AL MLFEFIR 0.5201—2.0351, A WLiX 2 MEEUEAL
TR, BT 2 2= A5 T AT W B T 1 0 R 45 40 B A i 52 2%, A ) S B MEK . Simpson Z2REPEFR ALY
AR FITE 0.2998—0.8543 Z [H], Pielou 2] BEAE BAL AL IR L AE 0.4359—0.9571 Z[A] (% 2) . HiLLA L, &
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9K 30 MEHUER & T [F] — ST (HAR ) ) W) A ZAEPEACEA R — s 1 22 M. NP F1 i Shannon-
Wiener #5801 Simpson 5 40 HLBOR T, HEA P R BLA 5 i 9 22 FEPEKOF, 53X 2 S48 2000 531 0 0.0186 A
0.9999 , HR 4180 % £45, SRR Y F LAV B8 Shannon-Wiener 48 50K - =, 0 0.3619, H kK & Vb #E
( Psammochloa villosa) 55 VKZESE | Shannon-Wiener $5 4053514 0.3102 F1 0.3048 ,

R1 SEHFMPEREMRBIERS
Table 1 Geographical constituents of plant families in Ulan Buhe Desert region

SR B4k B4 hi b/ %

Geographical component Number of family ~ Family Percent

2B} ( Asteraceae) \ RAE} (Poaceae) . F.F} ( Fabaceae) 51 24
%k ( Orobanchaceae ) | 1 7% B} ( Amaryllidaceae ) . KX '] 4 Bt

10 ( Asparagaceae ), K ¥ F} ( Euphorbiaceae ), 2 F#} 47.62
( Polygonaceae ) | % Hi B (' Plantaginaceae ) . wEF IR

( Primulaceae)

S A

World distribution

Z i oA

Pantropical distribution

2 DRk ( Amaranthaceae) | SATRER) ( Apocynaceae ) 9.52

$EHE B} ( Zygophyllaceae ) | I H Bl ( Nitrariaceae ) | %8 % Fh
7 ( Boraginaceae ) . 1 £ F} £k ( Plumbaginaceae ) . i€ 1€ % 33.33
( Convolvulaceae) %5 R} (Iridaceae) | JiiFk( Solanaceae )

Tropical and temperate distribution

Tl;mw SE s 2 . g
i W&{Emﬁ,ﬁ] L 1 BEHIEL ( Tamaricaceae ) 4.76
Subtropical and temperate distribution

S HE

I 43 A 1 AT TFl ( Elacagnaceae ) 4.76

Temperate distribution

R2 ERETHMEEARRESHEEREY

Table 2 The natural profile and diversity indexes of the surveyed plots

H A A Margalef Simpson Shannon-Weiner Pielou
M Goographical R/ m FEBETER ZHAETERL ZRAER R I R
Plot No. g_ P Altitude Margalef Simpson Shannon-Weiner Pielou
coordinates . . L L .
richness index diversity index diversity index evenness index

106°15'50.04"E
Y1 40°11'19.64"N 1035 0.9693 0.4528 0.9286 0.5287

106°25'41.42"E
Y2 40°19'22.21"N 1042 1.4298 0.5548 1.2006 0.6107

105°47'49.14"E
Y3 39°42'16.08"N 1024 1.3376 0.5301 1.1451 0.6083

106°25'18.83"E
Y4 40°18758 43N 1042 1.9888 0.7348 1.5696 0.9224

106°24'53.99"F
s 40°18"21.21"N 1040 1.6341 0.6923 1.4302 0.8718

106°23'26.84"E
Y6 40°18'9.18"N 1039 1.2014 0.6672 1.3848 0.7182

106°13'43.92"F
v 40°23'22.06'N 1029 1.0290 0.4411 1.0327 0.4976

106°14'31.34"E
Y8 40°23'14.58"N 1029 1.2594 0.5273 1.1084 0.5684

105°40'23.99"E
Y9 40°3/34.98"N 1067 2.1562 0.6983 1.6177 0.8223

Y10 106°14'17.16"E 1030 2.1048 0.7016 1.5746 0.8373
40°21'50.38"N : ’ ’ ’ ’

106°13'40.71"E
Y11 40°22'43.92"N 1030 0.6259 0.4990 0.6381 0.4359

106°14'57.34"E
. . .9533 .
Y12 40°20/46.85"N 1035 0.9438 0.5338 0.953 0.6685
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. HOBRA - Margalel Simpson Shannon-Weiner L ielon
FEHl Coopranhical 4/ m F R BETEEL ZHEPETREL ZHAERREL ¥ o R
Plot No. gr P Altitude Margalef Simpson Shannon-Weiner Pielou

coordinates . . L L .
richness index diversity index diversity index evenness index

105°40'47.38"E
Y13 39°55/46.67"N 1029 0.6969 0.3930 0.7248 0.5323

106°13'39.91"E
Y4 40°20'53.11"N 1033 1.4450 0.6496 1.2724 0.9116

105°41'46.75"E
Y15 3995528 82"N 1025 1.3481 0.6834 1.2227 0.8079

105°43'24.87"F
Y16 39948/29.42"N 1027 1.8083 0.6873 1.5671 0.7893

105°42'46.71"E
Y17 3094823 9N 1020 2.0412 0.7083 1.6566 0.7731

105°43'49.58"E
s 39°49/58.68N 1041 1.8701 0.6882 1.5800 0.7110

105°56'10.24"E
Y1 39°39'37.95"N 1082 1.7089 0.5760 1.3617 0.6808

105°56'58.87"E
Y20 39°39'21 89N 1081 1.6756 0.5997 1.4019 0.7017

106°18'35.22"E
Y21 40°2125 74N 1032 1.1460 0.4621 0.9676 0.5605

106°18'21.55"E
Y22 40°2055.6"N 1039 1.1501 0.6848 1.3355 0.8298

106°19'30.7"E
. . 03 .
Y23 40°19'53.13"N 1037 11753 0.4744 1.0325 0.5551

105°58'57.45"E
Y24 3994229 18"N 1065 2.3565 0.7748 1.7799 0.8198

106°18'58.67"E
Y25 40°2044.6"N 1039 2.8134 0.8543 2.0351 0.9450

105°59733.3"E
Y26 39°42752.88"N 1059 1.6147 0.5322 1.2548 0.7153

106°20'25.36"E

Y27 4091921 35"N 1042 0.9763 0.3885 0.9054 0.4576
Y28 ;864(3)?2;5]31\1 1060 0.5016 0.2998 0.5201 0.5737
Y29 ;8642§? éiﬁ 1046 0.6869 0.5561 0.8487 0.9571
Y30 ;86434(5)4523; 1069 1.0697 0.6086 1.0671 0.9379
EEIES — — 7.9824 0.8158 2.1086 0.4630

2.3 HWREE 2R B

L 22 A POV AL T3 P BT 5y v D, Je 7 MR Fg Yy S ¥ T 5 M, AR A A TR PR R R P — | R B
il e P A R A SRR (AR SNER) | AR Z AR M — AR AN F 5 2 A IO
A MRV E IS AT AR ARV LRI, WD &G S VLR I L ZDRb RV R VDR AT AR AR
JTUTHEYE i EREVE S . 455 SR A FORS i € 7, FIHT MAPGIS B2l 1 15 22 A Fvb i = A Y 7% 26
UG (L 2) S B S B T A AU 0 108 23 A FITET AR /D | X2 5 22 A A D 5 A AR VR 28
RIS A P o R TR R A A 03 26 2R G AN, 45 5 A b S R ) A AR BE TR R AIE B 5 22 A RV AL B 40 R 16
MHER 35 DHEAN(FR 3) o XUCHEYHE RTEHIR S0 A0 1A W10 A AR | 5 2= A RN PD AR 630 e il DX 0] 43 A
AL EERER M T AR BRI UMD B A 37 A LI R SR EHIE R (K 2) o (AR, 18
FE TR X A AR 38 2 R /N TE AR B — AR A AR LTS L ( Caragana korshinskii ) FIH SIS T
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R3 LBEAMDEERER
Table 3 Vegetation types in Ulan Buhe Desert
T RER A REA
Vegetation type Formation type Community plant
T T AT B FESHER J%5 Ass. Phragmites australis

Temperate desert vegetation

(Form. Phragmites australis)

FURTRE R

(Form. Nitraria tangutorum)

WAFRER

(Form. Ammopiptanthus mongolicus)

HRMRE R

(Form. Haloxylon ammodendron)

ARG LI R
(Form. Caragana korshinskii)
H SR R

(Form. Tamarix austromongolica)

AR VEHEN

(Form. Reaumuria songarica)
EVIIV) IV
(Form. Kalidium foliatum)

AR AGHER

(Form. Ajania fruticulosa)

RIBEAETE R

(Form. Convolvulus tragacanthoides)

HUMUR i

(Form. Nitraria sphaerocarpa)
BILRR

(Form. Zygophyllum xanthoxylum )

(Form. Artemisia ordosica)

[AE RS HES

(Form. Calligonum mongolicum )

LR (Form. Iris lactea)

SR TUTCHE &R

(Form. Kalidium cuspidatum)

P+ Ass. Phragmites australis+Iris lactea

P 2E-HH Ass. Phragmites australis-Nitraria tangutorum

FH ] Ass. Nitraria tangutorum

FIH+37 455859 )L Ass. Nitraria tangutorum+Caragana korshinskii
F I+ TUR Ass. Nitraria tangutorum+Kalidium foliatum
HHfil+70475 Ass. Nitraria tangutorum+Ammopiptanthus mongolicus
FHfil-#242 Ass. Nitraria tangutorum-Haloxylon ammodendron

FHf] + V0 & - ¥ Ass. Nitraria tangutorum + Ammopiptanthus mongolicus-
Haloxylon ammodendron

VAT Ass. Ammopiptanthus mongolicus
VAT +H | Ass. Ammopiptanthus mongolicus+Nitraria tangutorum

VAT + HHl-BR R Ass. Ammopiptanthus mongolicus + Nitraria tangutorum-

Haloxylon ammodendron
R Ass. Haloxylon ammodendron

WAR-F M| Ass. Haloxylon ammodendron-Nitraria tangutorum

MR- A+ &
Ass. Haloxylon ammodendron-Nitraria tangutorum+Ammopiptanthus mongolicus

BIR-ERITUR Ass. Haloxylon ammodendron+Kalidium foliatum
FFEERA L Ass. Caragana korshinskii
TP L+ Ass. Caragana korshinskii+Nitraria tangutorum

H S8 Ass. Tamarix austromongolica

SRR+ B -2 TUR

Ass. Tamarix austromongolica+Lycium ruthenicum-Kalidium foliatum
21} Ass. Reaumuria songarica

EITUR Ass. Kalidium foliatum
ETUR-FH 3 Ass. Kalidium foliatum+Nitraria tangutorum
EHITURAHR Ass. Kalidium foliatum+Haloxylon ammodendron

HTUR-BEM+ SR AR AL

Ass. Kalidium foliatum+Tamarix austromongolica+Lycium ruthenicum

HEARNAG Ass. Ajania fruticulosa
HJEAE Ass. Convolvulus tragacanthoides
Wi Ass. Nitraria sphaerocarpa

Fi T Ass. Zygophyllum xanthoxylum
HAVNES Ass. Artemisia ordosica

VA Ass. Calligonum mongolicum

VPR + IR 48 Ass. Calligonum mongolicum+Corethrodendron scoparium
b Ass. Iris lactea
LT+ 35 Ass. Iris lactea+Phragmites australis

RO

Ass. Kalidium cuspidatum
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VORI R 17.28% 12.78% 7.47% \7.24% F1 6.73% ,3% 5 A 2R B BURR o 2 22 A5 Vb 1 AL —2F ik
F51.50% , F WX BEHE AR XS L 22 A FNY R B8 BA BOR A AR 238 B

RERHE FLE5H , — AR HETS T AW A e 2 125 1) b A IR TR T 0 2 R B GR , SX Rh 4 1y S2 A P A 03 7
HTTE ARG 320, W2 A AR R 45 2R | v] DL 25 SR A A T 28 [ PR B R IR A BB ) . 76 5 22 A A
BT AT, WA RIRTe AR M, EE LIV 4T (Ammopiptanthus mongolicus ) |, F H 2 #2 ( Haloxylon
ammodendron) ¥ 7% R A JLAFHEARN —LE 24 o — AR AR AR ) T RO BB, s B YRR
TEE N 32,8 12 EE— BN 30—305 cm, AVDAH 37 58009 L 41 KL 2 2¢ ( Corethrodendron
scoparium ) NHR FEMN ( Tamarix chinensis) LV ( Reaumuria songarica) ¥ ALY ( Reaumuria trigyna) , V5 $37%
( Calligonum mongolicum) | FA%] BV (Artemisia ordosica) 5942 ( Krascheninnikovia ceratoides) h ;55 2 |2
= EVERIFE 15—30 em, EE LI REEEN P (Stipa tianschanica var. gobica) \ JCT- BT 5 ( Cleistogenes songorica) |
=P (Aristida adscensionis) Wk 223% ( Halogeton arachnoideus) VPHAE (Allium sabulosum) AR ( Oxytropis
racemosa) ik | ( Oxytropis aciphylla) JNFEFE ( Convolvulus tragacanthoides) A 3 ;55 3 J2 R 1—15 cm, £
PR S ( Euphorbia humifusa ) 36 FZ 56 6 3§ ( Zygophyllum mucronatum) \#<%Z ( Tribulus terrestris ) , 1] J§ %
( Eragrostis pilosa) Jb#5 M]3k ( Echinops gmelinii) JEAE (Aster hispidus) EhA ZERTSE
2.4 SR KSR XA AR e 2 S

L 22 A7 YD R g Y DRI B DX AB w2 R ) B s DL AN BT 3 Bz, i XA OY 1—0Y5 BYAH b A=)
3R (365.84+174.91) g/m® (103.18+24.45) o/m* (469.33+282.88) g/m’ . (113.67+73.24) g/m’ Al
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YH DX AE b A 4 A 3 = T e X (P =0.0001)
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¥IKTF 0.05) ,{L 80—100 em +JZTREEH, Gyl X A 80 & B 5 X AR AR B 3 25 57 (P=0.0367) , _Lik%h
P H RS 22 A R YD T P R I X AE e A B AR B E 2R,

3 g

3.1 A Vb AR Y A S R

VEN A=W 22 e RO S G A ) 2 RV AR I v L S R G B MR E Ml 3 2 G F 2 1R
FAPO RAMIRE T R AR A R GUAE I ERG Y VR TP B R 2R T B SO B A AR L X
AT X 30 ANEEHL 152 MREDT YIRS RS Bra 75 BB A I A 94 B SRR T 21 7 58
J& R 22 AR ARAEE R GRS RIRETT A DL 2 2R AR R U L BV R AR UOHE
BRCHR AN PE SER YD (S SR UREE Wk 223E R ERTUNAE TR AT 7 ARG LAE X
SEREP) AR SR Y AR R AR AR, B REARIR N AR A M N AR IR R R Rk AR 4
TAFE N TR A HIRAE, A SERY) e HSC ZEUKEE ka2 B BT R RER Ui R SeEAE Y, B
SRS R AL R , AU A K 2 s BRI B e A R AR A T B T RRBR A B — R AR R S0, AT
FEPALARAF R NIRRT T BORFTEL AR L | 2 22 A R0 55 AR P DX 2R 8 T M A8 ) 7 9 7 A
P AU R EARE LEUN R RARE GRS 4 R AR FR O T A RE 5 22 A AP XA T 18T 1 I
P, B ZR B A O B A TN 78 12 DX i 2P 23K 80.86 mm, fie T Z= P26 K 4.12 mm,
AR Z2 AR A 7 0 e R )~ 5 A0 W 2 A B R UM A, VA IR LB T 5 A 1R A R v i) — 8 B b A
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