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Table 1 Content information of 20 environmental variables
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Fig. 2 PCA score plot of 20 environmental variables from 30

sample plots

T« 41 (0 300 16 B ) T T Gk 20 B FR T I 1

75 A I A AR Rl ) e B B R 2

ZFEVESR B0 B - B T 25 A A D U A 7Y W) b B
S, 3 T AKX IR o — ZHEVER B— 2 4F
PEFRHC

a— ZFEPE T Patrick £ & EHEH(R)IHHE A X
H:R=S (1)

A S HFETT P

a— % FEPE F ) Shannnon— Wiener £ K 11 45 5
(HIHEARX K :H=—> PiX InPi (2)

A PR B AR ) ) B 2
a— Z R TP Simpson I # E 55U (D) IR A
KHy:D=1—> P (3)
A PSR R AR ) Y T B
a— Z Y Pielou X 2] B 48 80 (1) i 5 A X

wo H
HJ= S (4)
L H K a— ZFE1E P Y Shannnon— Wiener £
FEVEFR B, S & T FEL W W R B
B— Z FE 1k " 1Y Sorenson's HHB1 % 48 £ (So) 15
/A\J—itﬂ‘]:S():% (5)

K Sl 2R A W R B, SO VS 1
B, S REv 2 W

B— Z B v Y Jaccard's AH 1P 5 % (Ja) T A
ﬁﬁ:fazﬁ (6)

KPS 2 BRI A YRR, S T 1) b
B, ST 2 )R

e B 3 28 52T 301 A% 1) ) b 5 B X 40
JUCR I, SR FOULIED 35 7 Rk (TWINSPAN) X A4
T VR E AT B 3 28 MR AT 0 21 45 R RV V5 A 44 S
P45 & £ B 35 R B RO, L35 R ) b 5040 35 b a4
R

Wy M A W TR BN - FE T Raunkiaer 42 3F Y 4325 &R
G AE W AR S R 43Ok < A 2F A ) (Phanero-
phytes) | #i | 2F 4 % (Chamaephytes) . i1 i Zf #8 4
(Hemicryptoph) .M T ZF 48 4 ( Cryptophytes) Fl—4F 4=
FH %) (Therophytes) R A 16 R B H Fordr 5 22 B
S AE Y HE T 10 2R T A
1.4 HB\EHW

K H Excel2019 % B L th 30 4> R A& 90 4> A 1t
270/ J7 v 118 T AT W) (1) o BBl 7 ) b — i Ml
B . F) A Rstudio H'AS“ TwinspanR” 1 i “twinspan”
BRI RO AT XL 1) 48 7 T 58 28 03 B, %k 30 A A% R 4T 3R
J5,FF R H Origain2023 1E &, SPSS23 X A [ i 74 1) #E
B B B R AR OE AT B R J5 2 93 B (One—way
ANOVA) B4l 27 g ¥ 46 (Mean) = #5 1 % (Stan-
dard error of mean, SEM) . & H SIMCA 4 (13.0
I s Umetrics, Umead, iy 314 ) #F 47 3 5 53 53 B (PCA 73
Br) o Canoco 5#E4T CCA 43 A1 HI T4 1 b Avl 4 o 2



54 GRASSLAND AND TURF (2024)

Vol. 44 No. 5

HERERNFZRCR. ERMNHEESHRERNTZ
(1] 5C 28 I, 51 Xof ) o ot (B — A Oy R B 580 AT B B
#XF W 4 A (Detrended Correspondence Analysis,
DCA) , #i4l5 DCA 3 81 25 5% b HE 7 Hilt i) e K 3% %38
HHET 7k . DCABHEF 45 R R 4. 7(RTF4), i
e HE T BRI 1) CCAHEF ik . CCA 4t 4HE
7 A 8 Sk AR R IR R, 7 Sk i R R R SR A 3
Bi R 587 o A B AR Ok % 2B 0BT A G 1
R, R Z N o #7 Sk i% 2Fn HE Y il Y e i ARR A
858 R 5 R b v R OGP RIS e AN R DG
R R AR

2 HBREHSH
2.1 EYBREHESE

TWINSPAN K i £ X 9 A5 1) BF 7% &l 70 o 7 28
(K3), BT

ek 1 (L0 + 4 29 1% ) , A4 WA 26,29
30, AT O F R N LR LR Sy A T 4
(Ajania tenuifolia) , ¥ % F 4 F A /N 2k 2k %
(Clematis nannophylla) . F W 45 %5 K (Asterothamnus
centraliasiaticus) JEAR N3 (A. fruticulosa) (41 240 34
s (Artemisia gmelinii) . Z " 45 %9 )L ( Caragana pleio-
phylla) JEALE 5 B AE (A llium oreoprasum) S
i (Setaria viridis) % o

i3 | IS0 D) NS b N 5 -3 I VR S il LT -
VR DL R 3TN (Kalidium foliatum) IR
e d Al 2 AR A A A G Sk B (Sympegma regelit) |
EAR W 26 (Ajania achilleoides) L1V FiH 5 (Neopal-
lasia pectinata) AL 50 (P BRI (AL capillaris) 3%
U¢ 3% (Peganum harmala) | 7 1% B F % (Cleistogenes
songorica ) % o

v (20 +FOR A 1) L A 3G R A% 15,16
17.18.19.20.,21.22.,23.24.25.27 #1 28, % #1911
2R DT EAR AUV Y S = TN A T s A B LR SIS
5% il (Alhagi camelorum) . fil W45 %% )L (C. acantho-
phylla) EEITON Gk B SRE R T4 (Asparagus gobi-
cus) EARAG AT 4

RE T IV CER T A+ A5 38 RE 7% ) L B 38 A% 6.9,
1011 1340 14 A v O 3k oAk TOTC, YA S5 oy
Mimy e , EE AR A T A 20 R 2 CRKY) (Avena sa-

tiva) A ¥ (Halogeton glomeratus) &3k ¥ 56 AL
¥R FE (8 ) (Hordeum wvulgare) . %2 3 W. %5 (A.
nematoloba) /N (Chenopodium ficifolium) | T 5 %
(Achnatherum inebrians )% .

FEdg V (ER G L+ s AL 520 BE VR ) L (6L 466 I 4%
12, ZHEFEALHF N EXGIL (C. sinica) , AL HFh K
BALS S, BB AR R A LD KT R (Leymus
secalinus) /N FURI (Nitraria sibirica) (¥ AE %5
(A. frigida) BT 5 (Tragus berteronianus) X4 K 1]
K45

HETE VI (LR + K Ry ), AL A5 A% 1.2, 3 701
7o ZBETE AR L0 AR R K15 (Stipa
bungeana) , EEAEERA ERITOUN (2080 & kv Rk
FOMEHL AR EOIRE 3G V2 5l 3k (Caryopteris mon-
gholica) % .

HEE (P 58568 R+ R eSOV ) AL 4G (A% 5
8, LM TE 1 PLF A g v 58 55 AR, AL R K
TR, B AR R MO BB B4R (Thermopsis lanceo-
lata) AL F 5 (Calamagrostis pseudophragmites) .
B R 2 0 1 46 (Aster altaicus) FH5 8 MR &AL S
B (Iris wilsonii) . K& (Cirsium spicatum) Hf J5T - 24
K (Poa sphondylodes) %% .

2.2 HEYBEHSRIE

T W) 7% B R AR 25 R o, & B TR UL 3 Fh i
BAE AR, HAS [RIRE V& ) 22 5 A W 3 0 REAS R
MR R 2R S T AR A (R R Vi ) 2% 53 e 3 (P<<0. 05)
(R 2); Forb BV IV CERTOIC -+ A i 355 5 % ) 109 2 A
REVE 1 (2000 + dnnt M2 35 HE 7 ) A0 E D\ a8 e R, E V&
11 CERTOT A R 1l Al B 7)) 5 /v V(200 + K R it
) Y AR E N g BE e AR . BETE SR B O RETE VT (R
W R BE A A+ K TR TR ) AR IR IV R 2 9 RO
FEve 15 R v VI AL 2 o B G, E A 5 B2 R RE VR IV
R BEE V (B AY JL+ R AE S P RETE ) B/ o
2.3 HEYBEEMMEARRY T ZESE

AN () AL ) A % 1) ) A 2 45 SR o BT T (40
b 440 M g RBE ) FURE I T (200 + R 4G HE V% )
f W b 2H I E L PRV ER AL S A 21 R L
BB 67. 7400, Hor BT E A AS B S3F, JR A 44
J& 55 B BEVE 1T CERTON 3k M Ak B V% ) 9 Fob 21 A%
B A ORI, s BRI 29. 0300, i 21 )8 22



wWOE 5 BB 2024 4F 55

a
@
@
ar

qn

1 sﬁ
0 -

3EEEE8S

qf7
L7
L7
at3

B3 RZAERREFR3I0N MK TWINSPAN 5 261K B
Fig.3 TWINSPAN tree classification diagram of 30 grips of
desert steppe in Gao Lan County

Hoql—q30 PIAK 4% 55 T £0 80 + 400 30 45 B 7% R.son-
garica-+A.tenuifolia; 11 TR A+ e i =k BE 7% 8 K. foliatum~+
A.oreoprasum; Il ZL00 KW 55 BEVE R.songarica+ A.achil-
leoides; N #H TURN+ i85 V% K. foliatum -+ N.pectinate; V
X LA S AL 5T 5 BE IR Cosinica+ S.breviflora; VI 210 + K25
BE V% R.songaricat S.bungeana; M L 58 56 AR + K 15 HHF 5

A.centraliasiaticus +S.bungeana

it s FoUJR VRV CHRG L+ JREAE 51 50 v ) FLRE v V1

(2L -+ RSB ) M EA 15 RHE Y, BE & IV (3R
JICA= 5 I 355 B ) AR 8 VI (v 1 8 56 K + K 1
HOM A 13RI Y, b B R B 48.39% Al
41.94% ,Hrh BEYS VA 28 J& 30 Fl, BEVE VI AT 338 42
il HEVE IV A 35 )@ 40 % BEE I A 32)8 37FP (K 3).

A TF BV 2 FEPE$5 B8 3 B R, Simpson I #
5 BRI Pielou $4 5J B2 8 $OC7E AN [8) B 95 1] 728 68 5 AR
), Patrick & & J& 45 ZUFT Shanno— Wiener £ £ 1 45 %k
FERETE A AL (B 4) . F & R BERE 1 i
w LA e R ORI B TE VR
IV RV VIFIAE 98 VI A S A1, 0 b L e 2 5 3 5 B
o BOTE B 9 VI B K, W0 i oy A dee 350 RO BV T
FIRE IV BEVE 1A%, WA o i A5, IR 4R
BORHEE 1 RUREVR T S5, BEVE 1T AR

BRI B— Z R T 85 SR WoR  RBEVE T R
7% 111 8 AR AL S5 5 , Sorenson's A BI 4 48 £ A Jaccard's
AR HE K053 5910 R 0. 647 F10. 479, Ho & BEVE 1T A0t
T VLo BESE T ORUHEESE VIO A AL PE B G , A8 BL 48 25053 i)
H0.222F00. 125058 4) , PIRE % 18] ML A Fh g b, ¥ Fh
2 IR .

R2 REERREREVHBLERT

Table 2 Plant communities quantitative characteristics of desert steppe in Gaolan County
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Table 3 Plant Species composition of desert steppe in Gaolan County
i3 BRI/ %) JE (/%) B /%)

21(67.74) 45(55. 56) 53(44.92)

Il 9(29.03) 21(25.93) 22(18.64)

Il 21(67.74) 44(54. 32) 55(46.61)

IV 13(41.94) 35(43.21) 40(33.90)

V 15(48.39) 28(34.57) 30(25. 42)

Vi 15(48.39) 33(40.74) 42(35.59)

\I 13(41.94) 32(39.51) 37(31. 36)
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Fig.4 Change curve of desert steppe plant community diver-

sity index in Gaolan County
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Table 4 Similarity of Sorenson’s and Jaccard’s plant communities of desert steppe in Gaolan County

TR I Il Il v vV il W

1 0. 230 0.479 0.218 0.221 0.319 0.125
Il 0.374 0.328 0. 348 0.368 0.422 0.135
| 0.647 0.493 0.338 0.308 0. 386 0. 165
v 0. 366 0.515 0. 506 0.373 0.344 0.222
vV 0. 361 0.538 0.471 0.543 0. 286 0.155
Vi 0.484 0.3595 0.558 0.513 0.445 0.234
I 0.222 0.238 0.282 0. 364 0. 269 0.379

28R 282k Sorenson's AL , A7 242K Jaccard's A RIME
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Fig. 5 Plant communities life patterns of desert steppe in Gaolan County
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Quantitative classification and vegetation character-
istics of plant communities of Desert Steppe in
Gaolan County

ZHOU Shan-shan', YUAN Zu-lin*, XTI Shou-gang”, KOU Xiao-xue’
(1. College of Environmental Science and Engineering ,Shanxi Institute of Science and Technology ,Jincheng
048000, China; 2. College of Pastoral Agriculture Science and Technology,Lanzhou University,
Lanzhou 730020, China)

Abstract: [ Objective] This research takes quantitative classification and vegetation characteristics of plant com-
munities for desert steppe in Gaolan County, and explores the main environmental factors affecting community distri~
bution, so as to understand the current status of vegetation resources and provide vital information for ecological resto-
ration and species diversity protection. [ Method] Based on the vegetation characteristics survey data of 30 grids in the
study area, the bidirectional indicator species method ( TWINSPAN) and canonical correspondence analysis (CCA)
were used to quantitatively classify and sort the plant community composition and the dominant factors affecting the
community distribution in Gaolan County. [ Result] 30 grids were divided into7 categories by TWINSPAN quantita-
tive classification method : Community I (Reaumuria songarica-+ Ajania tenuifolia) ,Community 1l ( Kalidium folia-
tum—+ Allium oreoprasum) , Community Il (R. songarica+ Ajania achilleoides) , Community IV (K. foliatum-+
Neopallasia pectinate) ,Community V (Caragana sinica+ Stipa breviflora) ,Community VI (R. songarica+ Stipa
bungeana) andCommunity VII (Asterothamnuscentraliasiaticus -+ S. bungeana) respectively. There were significant
differences in species composition among different communities, and the height and coverage of each community were
low. In these communities, Community I and Community III had the richest species composition and the highest spe-
cies similarity, while Community 111 had the highest uniformity index and widest distribution range. The vegetation
life—form spectrum was mainly composed of hemicryptophytes and therophytes. The CCA ranking showed that the
distribution of communities was most affected by Minimum Temperature of Coldest Month and Temperature Season-
ality, followed by Mean Monthly Temperature Range and Annual Mean Temperature. [ Conclusion] The main domi-
nant species in Gaolan County were R. songarica,A. tenuifolia and A. achilleoides. Temperature is the most impor-
tant environmental factor affecting the distribution of plant communities in this area. The community type was single,
the structure was simple and the species diversity and richness were low. The government should strengthen the man-
agement and protection of plants in this area to ensure ecological security and sustainable development.

Key words: Desert Steppe; TWINSPAN; CCA ; quantitative classification of community ; vegetation characteris-
tics
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