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Regional differences in plant diversity in the southern Gurbantonggut desert

LUO Ning, LIU Zunchi, YU Hang, LIU Tong"
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract: The distribution of plant diversity is influenced by the environment, such that one area is species-rich, another
area species-poor and intermediate areas of moderate richness, so it is scale-dependent, so it is scale-dependent. Studying
the variety and distributed regularity of plant diversity in different regions can help us understand the underlying reasons for
plant community diversity and changes to this diversity, and determine how to effectively protect and use these plant
resources. In this study, we focused on the south Gurbantonggut desert, a known center of plant diversity. We divided the
study site along the meridional direction into the following three transects: the oasis edge, the desert highroad from Karamay
to Jimusaer, and the desert hinterland. We also divided the study site into five regions, according to the height and trend of
dunes and differences in habitats. We analyzed the a-diversity and B-diversity in all transects and regions, and summarized
the similarities and differences in species composition. These results showed that the a-diversity in the three transects
differed, with the order as follows: oasis edge transect > desert highway transect > desert hinterland transect. The B-
diversity ( species similarity and substitution) of the transects varied similarly with increasing longitude. According to the
species composition analysis, the desert highway transect consisted mostly of ephemeral plants, the oasis edge transect had
mostly perennial herbs and shrubs, and the diversity in the desert hinterland transect had a mix of ephemeral plants,

perennial herbs, and shrubs. We also observed a difference in species composition among the regions. Species richness in
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the western part of the desert, the Mosuowan reclamation area, desert interior, and the eastern part of the desert was high,
whereas that of the Manasi Lake area was relatively low. Although species similarity of the Manasi Lake was low, its species
substitution rate was high, when compared with other regions. We concluded that plant diversity among the regions is driven
by the geological processes of the species pool, and that plant diversity among the transects is driven by environmental
factors such as soil texture and precipitation. The eastern part of the study area was determined to be the species diffusion

center of the south Gurbantonggut desert.
Key Words: desert; transects; partitions; a-diversity; S-diversity; Species Pool Hypothesis
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Table 1 a-diversity characteristics of three transects

o ZARPERHIE RN B AR VH B AR LRINID SR
« diversity characteristics Desert highway transect Desert hinterland transect Oasis edge transect
Shannon-Wiener #5%% Shannon-Wiener index 1.953 1.542 2.160
Pielou Y2 541 Pielou evenness index 0.448 0.356 0.497

2.2 3 FHETHIY) B ZAEPERHIE

HI1& 2 AT Hh: = 20 AR ) B AR v S 3R [, 18 7Y ) AR Bl A5 28 B2 AR 185, 4 o ARUK -
(Cody F6%0) &2 T BEAEE, MR AR UM 7K F- (Sorenson 840) 22 L THEa#, 3 SMEF ] B ZREMEAS (LI K
INASTR] PN B A DRI AR DL i T AR W Aty T 2 AR S AR T V5 1 A2y N S i 2%
FEAlT o VDT AT B )RR P B P ARG E , AR AR IS/, WP AR L AROK 0 o . SR 1
B PIFRAR LR, B AR BB BOR , H B AUEs

IR AL BT, 3 ShEA R PSR R (EARUPE AN, 3 Sl SAT W B 3 i, 0 i) 2 1B 43¢
g 52 Corispermum lehmannianum 52 38 Salsola praecox X5 | Horaninowia ulicina, V51N BFEHT
HA 80 R KRN AL Rl 18 Bl 43 H BB R Haloxylon ammodendron | B £ 52 Salsola praecox %
Agriophyllum squarrosum IR FL VS ¥3 8 Calligonum leucocladum ¢ }K ¥ Ephedra distachya . i % T HL Yt Senecio
subdentatus . 25 25 & Seriphidium terraealbae . ¥ 13 §| Horaninowia ulicina . {8 3% £ M H 5 Corispermum
lehmannianum B E 5 Carex physodes SHEGE\ Lepechiniella lasiocarpa IETEE Astragalus arpilobus AW g4
JUES Erodium oxyrrhynchum 15 ¥ %L Schismus arabicus . W ¥ 3k Echinops sphaerocephalus i 22 3% 55 5 Arnebia
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Fig.2 p-diversity characteristics of three transects

decumbens B2 Nnoea caspica fAHREE Ceratocarpus arenarius, VPR NG HEET G 73 NP #Ear b I
YiFh 8 B, 43 B SR IR K VP 3 Calligonum leucocladum BN 4% 5t 1 B 52 Corispermum lehmannianum 45 5 . 5%
Malcolmia scorpioides PR Lappula semiglabra FBUE ESE Salsola praecox KI5 Horaninowia ulicina 852
WG Astragalus arpilobus S HE Arnebia decumbens, LRI Z NIRRT ILA 76 PR FEHF I EL T 8 />
HAEHFR 4 ) R 3] P e s Corispermum lehmannianum | 5 F2 B Schismus arabicus . B3\ T 3€ Salsola
praecox X 15§l Horaninowia ulicina .25 i DU 15 I¥ Tetracme recurvata 2 12 Haloxylon ammodendron & 5 5%
Malcolmia scorpioides . 25 et N AT W Fh A BT AR AT WA P Fh , BV AR A5 4 A T o A
FEA WA IR, VDA BB AT, S R SR Allium polyrhizum /NEHT Plantago minuta 55WiE
Ir Alyssum linifolium 6 MY TR ; VO M RE , A YR IR RIT R Heliotropium acutiflorum . TEFR
W Isatis violascens AN B3 Iris tenuifolia WHIFMETE s 7ELRIN N ZREHT A M Tamarix chinensis U BE 4%
#E Ceratoides ewersmanniana SEEGHE Zygophyllum fabago MALLE Reaumuria songarica 58 9 AR HEYE , 37 H /N
RIRTE Isatis minima e MFNE Lsatis violascens A BB Iris tenuifolia | INTER Plantago minuta FEMI Tamarix
chinensis FAH X SRR B AR, vp /DN A T A RO R0R0OR B A R, 23 il ik B 47.54% F 15.96%
(£2),
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Table 2 Distribution characteristics of species specificity among three transects

pRiEsL] B I A HAXFSIEE / %o FEAH/ %
Distribution type Family Genera Species Relative frequency Important value

ES ST BUIE < LR FEMIE KEMI Tamarix chinensis 8.2 3

Oasis edge MR AR ML Reaumuria songarica 3.28 1.17
PERRL g2 9ed SEBEIG Zygophyllum fabago 3.28 1.1

F 248} 524 )8 524 Orobanche coerulescens 1.64 0.55

HAEFHR A il 2 HZHMALEE Limonium sinense 6.56 2.22

#Hift Ao DM BESEE Ceratoides ewersmanniana 1.64 0.76

R WEXRE FIVP3%E Salsola ruthenica 1.64 0.55
Rt s 8 INHBEE Suaeda microphylla 3.28 1.1
Eopas BEBS)E ERB TS Tragopogon ruber 3.28 1.1

LN E 2 XEEE M BFE Petrosimonia sibirica 3.28 1.12
Desert SR HEE BV WE Astragalus ammodytes 3.28 1.1

highway HER #E WAk Allium polyrhizum 6.56 2.98

EGIE iR INEEHT Plantago minuta 47.54 15.96
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eSS # J& i AHXS AL/ %% HEAH/ %
Distribution type Family Genera Species Relative frequency Important value
FFAER IR INRFKE Isatis minima 16.39 5.47
AR BEF IR KM BESE Alyssum linifolium 1.64 0.55
U (eI PR IR LSRN Isatis violascens 37.7 12.65
Desert hinterland HKHFR KIT R RAERITIR Heliotropium acutiflorum 1.64 0.55
HER SREE B Iris tenuifolia 13.11 4.38

2.3 SO XIHEY) a ZHEMRHIE
h# 3 A IE T, 23 X ) Shannon-Wiener 5§20 Pielou ¥88UEIE K, T X HAAY) 2B/ D R e iss
KRR A X ,Shannon-Wiener F5 £ fll Pielou ¥88UE /N, HAY 3 N IX o ZREMFFEAZE A K,

R3 ANHEHIEY o SHERIE

Table 3 a-diversity characteristics of five regions

o SR Sl sk S = S K
a-diversity Region 1 Region 2 Region 3 Region 4 Region 5
Shannon-Wiener 384 Shannon-Wiener index 1.827 2.306 1.812 1.819 1.242
Pielou 2] B 84K Pielou evenness index 0.441 0.546 0.420 0.421 0.332

2.4 5D IXHEY) B ZREERRIE

MR 4 T LIE AN G X R AR A R KO IR —B, 43 X — 243 DX I (8 AR Rl R AR
PERFMEZ RAK 70 X5 AR DA 23 X 2 [ P R DA BB, i Ao B RK 33 . i IX =
553 X =R AR UMK P B, T AR AP B 22 5 43 DX 0 5 3 DX T A U R AR ULV e I, P A e A e

x4 IEANHREEY B SIEMHE
Table 4 B-diversity characteristics of five regions

Cody TE‘};&/Cody index

B ZHEME

B-diversity J3IX— b2 - X = 43X Y AKX
Region 1 Region 2 Region 3 Region 4 Region 5
Sorenson T5 %X 43X — Region 1 9.0 7.5 7.5 18.5
Sorenson Index 43IX . Region 2 0.833 7.0 7.5 18.0
43X = Region 3 0.884 0.907 8.5 20.0
Zr XU Region 4 0.901 0.902 0.890 21.0
4+ X . Region 5 0.684 0.667 0.656 0.655

2.5 5 Ao IX YRR SRR S AT RAE

5407 X B A Y A BUAFAE 22 57 o 93 X — 220 DX Y ) W A 2 i 2 S AN R (LR 2 IX T g R i 1k ™
XA A AR S BEAR, PR 73 IX R A5 At 4 Ao X B Rl ZREE Rh A e AR, 0 X —
A 63 MR, Kb 10 NFTEIZ > XL T TP A o34, 73 R RS B Lappula semiglabra $RIEH
& Astragalus arpilobus REE Tt Corispermum lehmannianum ASFEEL Schismus arabicus 52 B Salsola
praecox X 13§l Horaninowia ulicina \#2#2 Haloxylon ammodendron 45 R 5% Malcolmia scorpioides . F 25 4
Seriphidium terraealbae .5 15T B Senecio subdentatus, 53X — VA2 A 68 MHYFh, TG Fh 9 Ff, 43 I 2B K
Haloxylon ammodendron A8 $ £t M W52 Corispermum lehmannianum - 3354 B 3% Salsola praecox IR B VP 58
Calligonum leucocladum TSFEEL Schismus arabicus 3555 @l Lappula semiglabra NE L Ceratocarpus arenarius
HZ845% Seriphidium terraealbae X5 H] Horaninowia ulicina, 53X =4 77 YR, A 11 Fpdag #4351 23
Bl EF 0 Hy 52 Corispermum lehmannianum W FF BL Schismus arabicus . 12 18 Haloxylon ammodendron iR %
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Ceratocarpus arenarius . %5 i VU 15 JF Tetracme recurvata . 4 8 5% Malcolmia scorpioides . B¢ F #5 B\ Lappula
semiglabra F1Z528 78 Seriphidium terraealbae HfIE¥EE Astragalus arpilobus X5 §il Horaninowia ulicina 8-
B3K Salsola praecox, 43X VUA 75 FhAE ¥, 10 A 3LG Y R, 43 5] 52 4 7% B Schismus arabicus | 1125 25
Seriphidium terraealbae 5B TEE Salsola praecox Mt2 Haloxylon ammodendron BIEHEE Astragalus arpilobus |
BEIPEF HSE Corispermum lehmannianum 41255 Malcolmia scorpioides FRSE Lappula semiglabra 25 Hf 1Y
W FF Tetracme recurvata Xt 15 | Horaninowia ulicina, 57X HA 32 NFh %40 X HA 1 Fr3g F BT #®R
Haloxylon ammodendron , TEIZIX M H T52 BN AE SR BRI fa 3, AR KORIUA B, 55% 2 47 AR M A R 38 2
RBEIRAS (R FIFHEE AR BET- 3535 R 37.36% (49.07% 40.85% .60.87% 50.77% 71.19% 77% .28.03%
73.28% \75.78% \56.94% .56.24% .55.69% 68.36% 55 ) , 4 iti ST /™ H A JE (AR FPHE, 41 i 1 5L T2 5403 51
100% .55.49% . 46.18% . 14.04% ., 100% ., 100% ., 74.71% . 33.26% . 100% . 30.29% . 100% ., 60.92% . 74.41% .
30.86%%5) )

BR 7 A BIAEAS Ao X B AR Bkt 25 280, A 20 DCH BT Wy b, 3k 2R Wy b o3 A1 98 L LE B DN,
EAEY IR ZBI(ERS) .

x5 SRENMFERES I

Table 5 Species differences distribution characteristics among five regions

IrIX Ft & Fil FEXSATE /%o HEAE/ %
Partition Family Genera Species Relative frequency Important value
3K — TR WER REHE Astragalus oxyglottis 3.84 1.29
Region 1 oFR I 3e BEH Alhagi sparsifolia 4.92 1.64
IFIX RAE ioE IEH JNEESE Aeluropus pungens 1.64 0.55
Region 2 BERR} = WHIH Nitraria sphaerocarpa 4.92 1.65
#HFt 5 UKEE R % VKEE Bassia dasyphylla 1.64 0.55
X = 5124} 51 24 3124 Orobanche coerulescens 1.64 0.55
Region 3 g HER BT Lactuca undulate 1.11 0.42
43X Y R BEBE LU 1 Tragopogon ruber 3.28 1.1
Region 4 R i) AR Kochia iranica 1.64 0.55
3 itig

M Z RO A A% Jr ST TS O R BE R A D IC AR AR A A JRURE ., ] 2 1) 22 AR e B TR 3R R
225 WEFEAN R URE ARSIV DX S Sy 3 ) 22 R AR 0 T i 1 A DX A ) 2 Rk 20 A s S S R L B A
WA HEAE . ASBIFFER IR T3 (1000 m? ) B AERE R BB X H A AT T V0 328 B ARl VDI ARl | 4%
MAGAE Z [ 2R 22 5 TR I ARGE AN [ AR S 1 BRI SE X 0 B 5 A2 X, i 70 A ity K PR oy b 35
P S DX S ) 22 R O A A

WA B 3 A5HEAT o ZREMEZE B, RN BRI T IR - ) M B X, oy T 32 B SR/ N 55
SN Y KB AR SRARET £ | HOE TRV AT T IR ORA DL AR (A 2 R e
SIPER T HAM P SRR | W TE TR JR G VDS A S A X, OB M P AZE TR AR TR SR 1 F AR
W21, WBE BTt TR 2 ARV R S R 7 A B B BB N UD IR Vi, AN WIE ST TR
PN 1A BIAMBR SR A AU AR 20 A B, AR AR ) 22 REME RN S VEAIR T2 Gty (Hs T
MR . YRR AT L TN B, Sl AN , O TR A SR BN E . S5 A S
PR A YD B AR AR T VDB R 1) T2 2 SR DR VDI v e ARABR e ) T RR A 5/ TUD 0
JEI R IX T Vb AR 1) 22 e P SR A B S i AL ) | — AF AR AR ) M 22 A7 2R RO R 45 2 B0 A T B R
Fefap 732
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TEAEAE 225 VWS ON RS (R W R RE R 25 VD SR M A RS N S R T B AR SRR 4
P ZEAEMT , RV PR R — 2, IR AR o VU A AR AU v | R IR AR U 2281 U7 o)
EIREEARAGEA . P AEAH R A AL SN G BRSNS R SR 2R )R 2 R (ER T ER
BRI, TP A T PRt AR AR, 2B A sh B DR B AR e A RS A, 3 SRR TE R 2 L X))
PR AR S  ARALEE RS A, EE T4 v, 2R WD T 4T 1 B3 A %o o /0 6 A A0 D () 4 o 2 AR 381 ke s
PE,IF HRIH — Sy,

Xof B R BLAE SRR T A A Rl ELYD LN AR 5 N 1 G A R A TG R R B 2
St o FCANVR BN BEAEAT /N RARE /AT AT SRR - AN B T LAY . TES N SR A L
WBELNEE ANSAN R SERGA | EEEE S 5F AR A RO FIRE ARV, o T VDT b R S T8 IR M, R B I | it
Xof & MR SR VD20 AT 5 S NI Al A e B 2 22— 4R N AR AR LA I RV

5K o ZREMEA TSI, 43X 1) Shannon-Wiener 8401 Pielou F8 8UE I K B T X HAEY)
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