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Plant species diversity and community classification in the southern Gurbantunggut

Desert

ZHANG Rong, LIU Tong”
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract: Gurbantunggut desert is the second largest desert in China after Taklimakan desert, with an area of 48,800
square kilometers, of which 97% is covered with fixed and semi-fixed sand dunes. From May to June in 2009, plant
diversity was surveyed in 61 sites in the southern Gurbantunggut Desert using a stratified random sampling design. The
sampling plot at each site is 1000 m°. 92 plants belonging to 71 genera and 22 families were observed. With many families
and genera including only one species, the flora dominance is obvious. Among these species, 75 species are herbs,
accounted for 81.5% of the total number of species; 40 species are ephemeral plants, accounted for 43.5% of the total
number of species, and the cover accounted for 54% of total canopy cover of the desert. The flora analysis showed that most
species belonged to Mediterranean, and West Asia to Central Asia (areal-type 12) areal-types, reflecting the arid and semi-
arid geographical features of the area. The total number of species, the number of herbs and the number of ephemeral plants
correlated negatively with latitude but positively correlated with longitude and altitude. From south to north, total coverage,
herb coverage and the coverage of ephemeral plants declined significantly, but the coverage of shrubs increased. From west
to east, total coverage, herb coverage and the coverage of ephemeral plants increased, shrub coverage is on the contrary.
Multivariate regression trees were used to expound on the relationships between plant communities and 18 environmental

variables (including soil, geography and climate). The MRT categorized communities into four groups in terms of latitude,
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pH of soil and elevation. The community group in higher precipitation had higher species richness. Taking the variation in
species richness and coverage caused by precipitation difference in the spatial into consideration, it is predicted that the

herbs advantage will be more obvious with increased precipitation in the future.

Key Words: desert; species richness; community; flora analysis; Multivariate Regression Tree
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(9 21.7% ; SGBHEY) 14 J& 15 i, 15 16.3% 5+ F4ERH 7 J& 10 B, 15 10.9% , SRHEY) 4 8 9 T, 5 9.8%
PSR EE RMERZ A7 6 i, 92 MR LH WAt N RGHEA= LG Erodium oxyrrhynchum (A 7% 5L
Schismus arabicus [ ¥ Haloxylon persicum 8| 9% 1 - M52 Corispermum lehmannianum |75 & 2% Salsola
praecox IRFVPFIAE Calligonum leucocladum SEFRHEGHE Lappula semiglabra 15§ Horaninowia ulicina .25 i DU
Wi I Tetracme recurvata F1%& SR 5 B Carex physodes, F: 1 #2182 F 5L 26 B 38 40 A Je ), AH X331 B 8
81.97% . FEIHEE it Hu 92 P SRS WU YR B VD P A XS A il |l DO i g O R R RE S RO B Arnebia
decumbens VY% Agriophyllum squarrosum .[AZ52878; Seriphidium terraealbae 5t T HL )G Senecio subdentatus €
wE Astragalus arpilobus ARz Ceratocarpus arenarius R EE Eremopyrum orientale AR AR L HE
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Heliotropium ellipticum FMBAR B Nnoea caspica S5 FHIXT AR EEYIHE 50% VL I, 3 A VR SR AP 25% ,
X R T 30% LA ERIIRE 37 A, AU BRI 40. 2% o BR 4 FRFTHEASR,33 MR 1 AR A
LA BT, BT IR PR R VU5 e AR X 2R R AR AR ) R B DB AR T A Y X R AR
T 22 FER 1Y) B AR

Fz1 ol #ith 92 FIEW AR, B E U RBITAE (f) AEEE (V)

Table 1 The family and genera of 92 vascular plant species and their relative frequency (/) and important value (V) in 61 sites

B A i X A
Family Genera Species f/ % V/%
B SeERm 1 DM BESFE Ceratoides ewersmanniana D 1.64 0.76
bl 2 ¥R Haloxylon ammodendron A 18.03 9.15
3 F# Haloxylon persicum ABCD 81.97 34.66
YR 4 Y& Agriophyllum squarrosum ABCD 65.57 22.57
HEXR 5 BWHE B3R Salsola nitraria ABD 19.67 6.59
6 K T3 Salsola paulsenii AB 11.48 3.83
7 BT Salsola praecox ABCD * 81.97 29.21
8 HP ¥ Salsola ruthenica A 1.64 0.55
Tz 8 9 3% Suaeda glauca A 1.64 0.55
10 /NHHE3E Suaeda microphylla A 3.28 1.1
PORER 1) 11 XF35 4| Horaninowia ulicina ABCD 77.05 26.73
NEER 12 X Petrosimonia sibirica B 3.28 1.12
)R 13 JKEEZE Chenopodium glaucum BD 3.28 1.1
Bk IR 14 MK Kochia odontoptera ABCD 47.54 16.19
15 fFEIBRR Kochia iranica A 1.64 0.55
ES 16 fIR3L Ceratocarpus arenarius ABCD 62.3 23.54
HAE 17 BLELEEFE Atriplex dimorphostegia ABCD 27.87 9.46
VKR 18 Z5VKZE Bassia dasyphylla A 1.64 0.55
LiE 19 B8 £ 32 Corispermum lehmannianum ABCD * 78.69 31.45
TBA I 20 JEM A Anabasis aphylla A 11.48 4.04
oyt s 21 FAZE4 T Seriphidium terraealbae ABCD 65.57 23.17
REHE 22 THE M E% Epilasia acrolasia ABC * 9.84 3.28
5 A 23 FALHIHE Amberboa turanica ABCD 39.34 13.13
WK 24 Wi i3k Echinops sphaerocephalus ABCD ** 60. 66 20.24
Bt Jm 25 Hiti%i Hyalea pulchella ABCD * 40.98 14.06
SR 26 B 5 Lactuca undulate ABCD 13.11 4.42
W% R 27 WHIK A Chondrilla ambigua AB 8.2 2.76
g 28 VD Artemisia desertorum AB 18.03 6.09
29 HEMES SR VDT Artemisia songarica ABC 22.95 7.97
FHOLE 30 i BT H% Senecio subdentatus ABCD 65.57 22.05
INH 2R 31 /WH4§ Cancrinia discoidea ABCD 21.31 7.12
i) 2% ) 32 W% Koelpinia linearis ABCD * 29.5 9.89
BBZ)E 33 YL 15 Tragopogon ruber BD ** 3.28 1.1
AR 34 44 Scorzonera pusilla B** 1.64 0.55
R % 35 §|#i34 Carlina biebersteinii ACD 4.92 1.64
AR W3R 36 &R FH Malcolmia scorpioides ABCD * 60. 66 20.47
37 #F# Malcolmia africana ABCD * 57.38 19.36
FAWE IR 38 GoMFRWE Isatis violascens ABCD 37.7 12.65
39 /NRFRWE Isatis minima AB 16.39 5.47
L IFH 40 B21%Z% Spirorhynchus sabulosus ABCD 39.34 13.26
BEF IR 41 KESE Alyssum desertorum ABCD s 34.43 12.94
42 £ REFE Alyssum linifolium B 1.64 0.55
EE 43 Hifi 5L 24 Mauhiola stoddarti ABD 16.39 5.48
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s = i AR AR HEE
Family Genera Species f/ % V/%
DUk FHE 44 VIS Goldbachia laevigata ABCD 26.23 8.79
DU IT s 45 Z5 W MU T Tetracme recurvata ABCD 70.49 24.15
TR HER 46 RETE Astragalus oxyglottis ABD 9.84 3.29
47 HIETE Astragalus lehmannianus B 4.92 1.64
48 Vb B Astragalus cognatus AB 14.75 4.95
49 TAEHEE Astragalus flexus ABCD 29.51 9.86
50 BV EE Astragalus ammodytes B 3.28 1.1
51 #IETEE Astragalus arpilobus ABCD 63.93 21.6
T EE 52 WEVEJR IG5 Eremosparton songoricum AB 13.11 4.39
#Hrem 53 & A 5 B Trigonella arcuata CD * 3.28 1.09
SRS R 54 B EH Alhagi sparsifolia A 4.92 1.64
RAR} HEEIR 55 S # Bromus tectorum ABCD * 8.2 2.73
HFFEE 56 Wi FFHEE Schismus arabicus ABCD 68.85 33.68
R 57 /NS Aeluropus pungens A 1.64 0.55
RS 58 PEEFR Stipagrostis pennata ABCD 59.02 19.98
BERE 59 R R B Eremopyrum orientale ABCD 62.3 21.9
SRR S R 60 SHEE T\ Lepechiniella lasiocarpa ABCD # 36.07 12.06
BN 2E ) 61 fBIR%EH Nnoea caspica ABCD = 50. 82 17.19
KIT R 62 RAERIFZE Heliotropium acutiflorum A 1.64 0.55
63 IR KIF3% Heliotropium ellipticum ABCD 55.74 18.61
W 64 TEE KL Amnebia decumbens ABCD 68.85 23.31
R 65 BERASE Lappula semiglabra ABCD 78.69 26.65
JBIERE BRI E 66 EHITR Chamaesphacos ilicifolius ABD # 16.39 5.47
T 67 /NEIRIFTF Nepeta micrantha ABCD * 57.38 22.74
HYTRE LR 68 J&UE T Silene nana ABCD 21.31 7.11
69 VbH: T 55 Silene olgiana ABC * 31.15 10.42
HAEF Topk AL 70 AL TYKAE Gagea divaricata ABCD ** 21.31 7.11
TR 71 MAR I BB Eremurus inderiensis ABCD ** 16.39 5.66
72 SRR Eremurus anisopterus ABD ** 13.11 4.39
AR 73 WAk Allium polyrhizum B 6.56 2.98
MR AR 74 KM Tamarix chinensis AD 8.2 3
FARA 75 MEMELE Reaumuria songarica AD 3.28 1.17
BEELR} AR 76 F1% Nitraria tangutorum AB 8.2 2.75
77 WA Nitraria sphaerocarpa A 4.92 1.65
a3 e 78 BEERIR Zygophyllum fabago A 3.28 1.1
KAt PN 79 K Euphorbia turczaninowii ABCD* 44.26 15
80 Vb K Chrozophora sabulosa ABCD * 26.23 8.75
pas AER 81 B AZE Atraphaxis pungens BD 3.28 1.1
YRR 82 W HL VP Calligonum junceum B 6.56 2.19
83 WRKL VP Calligonum leucocladum ABCD 78.69 28.74
JR B} R 84 WEIFEH# Ephedra distachya ABC 39.34 13.98
BESERL FATE AR 85 /NEFATEIAF Hypecoum parviflorum ABCD * 31.15 10. 83
VR BHE 86 BEFEEL Carex physodes ABCD 34.43 20.29
R FREE 87 MR Iris tenuifolia ABC** 13.11 4.38
RS2 LT IR 88 SEALSE Soranthus meyeri ABCD ** 49.18 16.47
HAEFHRE M LB R 89 #MIMLHL Limonium sinense ABD 6.56 2.22
e LR e LT R 90 2R JLEY Erodium oxyrrhynchum ABCD = 62.3 27.03
TRt TR 91 /N4F Plantago minuta ABCD * 47.54 15.96
51| 45} G248 92 %1124 Orobanche coerulescens D 1.64 0.55

PIRARICH) A B C D FRiZWRAEARRETE Tl « FOR 1 ARER Y, » « FORZAEA R Y
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AR /N 5% ATV 23 A, 43 52 M 854 Carlina biebersteinii | #1385 Astragalus lehmannianus
e Alhagi sparsifolia 69§ Nitraria sphaerocarpa /)N W B85% Suaeda microphylla . X 5% Petrosimonia
sibirica JKEEEE Chenopodium glaucum R¥EX |15 Tragopogon ruber [ BV I5E Astragalus ammodytes |25 i /5
U Trigonella arcuata MASE Reaumuria songarica SEBiE Zygophyllum fabago BRI AR ZE Atraphaxis pungens i
32528 Ceratoides ewersmanniana B VP Salsola ruthenica W% Suaeda glauca AFEHLE Kochia iranica 251K
# Bassia dasyphylla #5244 Scorzonera pusilla 55 BESE Alyssum linifolium /WNiESE Aeluropus pungens JRAEK
P Heliotropium acutiflorum FFN Y Orobanche coerulescens. 73l I IRAEZG R SR BEZERL 2R MRl 2
FHAGARE A TER RARE 4R, Hh 2R 258 ERMEY A S PR R 2, sl BRI
AEENIRE BEERLFNS) 4R

AR v b 1R T 14 23 A X 2R AL, R A B0 71 J8 92 FRAEY AT 3 8 AN A XSS RI AN 7 A AR AL (R
2) A 5 Je Bk 22 ) S i PP I D I 3 AT oA R AR A (3R 28 g 34 ) ORI R0 (9 J8 18 ) |
HARIUA A XA & SR EUD . B SR 3 rh it 5 A X R 3 A R AE

R2 HRELRFHREDEMEYX RER

Table 2 Areal-type of genera and species in southern of Gurbantunggut Desert

e JBE % ke %
Areal-type No. of genera No. of species
1 HF434i Cosmopolitan 9 (12.7) 18 (19.6)
2 A4 Pantropic 3 (4.2) 5(5.4)
7 AN ( EREE - S5 3R VG ) 4345 Tropic Asia (Indo-Malaysia) 1(1.4) 1(1.1)
8 JLiEAF 434 North temperate 7 (9.9) 8 (8.7)
8-4 JL I FIRE I 18] W7 204 (43R 7F) North temperate and South temperate disjuncted 4(5.6) 6 (6.5)
10 IH{HE L8743 Old World temperate 7 (9.9) 8 (8.7)

10-1 Mo IEIX. | DY ( 25 HR I ) 1R SIE 1] W 70 A

Mediterranean, West Asia(or central Asia) and East Asia disjuncted 2(2.8) 2(2.2)
10-3 BRI R AR I (S PEB ) 87 4347 3 (4.2) 3(3.3)
Eurasia and South Africa (sometimes Australasia also) disjuncted ’ ’

11 #3447 Y 43 4i Temperate Asia 2 (2.8) 2(2.2)
12 #rpiE X PEIZE P44 Mediterranean, West Asia to Central Asia 24 (33.8) 30 (32.6)
12-1 S rprifg X 2 O ARG AR JH R I ] W7 A 2 (2.8) 2 (2.2)
Mediterranean to Central Asia and South Africa, Australasia disjuncted ' '
12-3 Myt DX 58 3 - S | SR ) 0 i S5 W TR 4 A 1 (1.4) L
Mediterranean to Temperate-tropical Asia, Australasia and South America disjuncted ’ ’
12-4 b r it DX 2 AT A Y 05 S ar 1 (6] i 4 A1 1 (1.4) LD
Mediterranean to Tropical Africa and Himalayas disjuncted ’ '
13 434 Central Asia 4 (5.6) 4 (4.3)
13-1 HE R G H3B) 434 Eastern part of Central Asia (or Asia Media) 1(1.4) 1(1.1)

2.2 OR[EIAE 6 20 S A 5 B 114 2 [R) AR AR AR

92 Wy ELAKIY) 75 B, b7 RIFRER 81.5% HEA 17 Bl fERCAKEY) b MEATRIY) (ALHE 1 AR K Ay
TR A 2 S AR ) A 40 B, 5 AR R R 53.3% , 5 B AR B 43. 5% , 35 B ) o A 26 FE 1)
54% o, SAT T AR AT RUAE ) ) 25 () AR Pl R A 25 SR K BTt JR BRSE o R Vv e AR [ A 16 B A B o R AR
2553 I BN (1) R 2 BESAEE AT 5, LA i 2o, R B S 4 R A5G (r=0. 719, P<
0.001) ,HJE5ZHE (r=0.613, P<0.001) AR IEM S (r=0.717, P<0.001), MEFRIIL, B 26 B i 3
T, DR RCR T R A R S R TR SR AR AR | 52 SR N S A B, 5 A R 5 i b R T VD R b
B BEESEA — BRI RO AT RS B AR B AR — B HER AR R, e S 4
JEARM(r=0.167, P=0.206) , FfiZ 285 RO AHE I0, WEA 1 3 5 B 52 MG Bl b FHia s, i B 7
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23 (A1 53 AR b i X AN 32 B AR S 1

61 FEHbAE B 55 FE 1 2SR b (B 2) 53 F A —3, 54 8 W3 M AHE (r=0.571, P<0.001), 545
(r=0.543, P<0.001) Fl¥4k (r=0.588, P<0.001) ¥ EIEAC, M PG 2 A ol o5 B 0 W, SR, EK
) a5 A AR ) 5 56 B, A 8 A o A ) 6 R AR AR AR B MRS B L FE A 1) 35 B W S i (r=0. 265,
P=0.042) , NP EIAR  REAKBE 0, FE AR 1 55 B S 1T i 25 441K ( P<0. 001 )
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Fig.1 Spatial patterns in species richness of different life forms

2.3 BHEE

LIt AR 6 1 | pH (AR 61 FEHLZN Ty 4 2H (K1 3) R T 42.3% MR s S0 45 1 IR 4341
PLERIE 44.46 75 55, 43 ATR4L, 56 2 YRLA pH {H 7. 295 5 55 XA ML, 56 3 IR LAMEHR 447 m AT, A
VR (4 =44. 46 ,pH fH=7.295 <447 m) B T 41 DEEHL, 79 FiEEY) , 250 70 & B AT 0 HL5 A
Wbk Mtk FARZEFIGFEEL, B BEVS (Z5)% =44. 46, pH il <7. 295, HFIK =447 m) & T 15 FEHL, 74 Fhil
Yy, FEO M ERER B R WAL FBE B3 M RIRN 1 2525755 C BV (4 B2 =44, 46, pH fl <
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Fig.2 Spatial patterns in coverage of different life forms

7.295) 4055 T 2 AEML, 53 FiAEY) , T B AT H MERR T Ephedra distachya /NAEIFITT JIGHEA LS (A FE R
PEREHRLD BEE (L <44.46) 5 T 3 AFEM, 61 i), EEA G R IR B 5 B2 5E Alyssum
desertorum FIVVTE . M 4 DEEEHIYIF 5 B LORFE B A BEE W& R Z  (HETEE A 1P
Wi -F BB R TR B(1.93<4.93) kJ2 T B AL THCRIEA, Bk Z |
3 Wig

e 61 e AL A 3] 02 FiE Yy, SJE T 71 J& 22 Bl WILHEB KA  IRUCEZERE SR, 7 4ER,
AAFRHGEL, LSRR G B EEI 63% , W & SR B 64% |, 55K I8 i 45 RIEAAATR] , X R BT
JR B3 AR U AR A X AR B2 ) T P TR R D BORE N L 56 B S — R R R R AR R
BZ AR A O . Ak, JE BRI Y X ZR v I 26 35 J 5 Rl i D i Bk, il 4= L
FRE RBCRL R RTRH YD R EATEVD B B b A F AR AT R e A L B AR R O e
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JoEs B X 80733 e B ey 0K B vl e U g A A ) A v o A1 LA SR 4 M v 9 R A S AR,
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Fig.3 Multivariate regression tree analysis defining communities across 61 sites
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12.7% BIJE A 19. 6% HIFH , BT IX 3l BAT 5 ZUA I PP, S W AR ) 204 15 DX A — S5k

R Y i R 5 g S b A R B2 OK o 2R IR . TR X, WK A2 B BE | 22 B FIEAR A5
F R [ AT B A2 B AR AR L, o 2R 15 P B T BRI, ol Tty ZX B vy R v 35 i e 2
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