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Relationships between plant community characteristics and environmental factors

in the typical profiles from Dzungaria Basin

ZHAO Congju'*, KANG Muyi” ", LEI Jiagiang’

1 School of Geography and Tourism ,Hainan Normal University, Haikou 571158, China
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3 Xinjiang Institute of Ecology and Geography, CAS,Urumgqi 830011, China

Abstract: Dzungaria Basin, located in Northern Xinjiang, is one of the desert regions in China with a mid-latitude arid
climate where the mean annual precipitation is around only 70 —150 mm. The ecosystems in the basin are extremely fragile
to resist any severe disturbance. With the exploitation and exploration of oil and gas resources, parts of the ecosystems in
Dzungaria Basin have been degraded or even damaged. In order to provide background data for restoring the damaged desert
ecosystems , a survey of the desert vegetation to reveal its relationships with environment factors was conducted in the basin.
33 sampling plots, with each 10 mx20 m in size and following the contour of the land, were set up at the typical transect
with distinct environmental gradients along 88°E across the Dzungaria Basin. The species and coverage of trees and shrubs
of desert vegetation were surveyed in each plot. Each plot was further sub-divided into fifty 2 mx2 m quadrats, and the
species and coverage of herbs were then surveyed in three randomly selected quadrats per plot. Meanwhile, the
environmental data of the 33 plots, including ground activity, relative altitude, ground slope, slope aspect, and physical-
chemical features of topsoil like total salts, pH, organic matter, water content, medium-coarse grain and clay grain, etc.
were collected. The quantitative ordination and classification approaches as DCCA and TWINSPAN were used to analyze the

collected species and environmental data so as to explore and reveal the distribution pattern of plant community influenced
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by environmental factors. The results were shown as follows. (1) There are two main types of desert vegetation sparsely
distributed along the transect. One is Formation Haloxylon persicum scattered on mobile and semi-mobile dunes, while the
other is Formation Haloxylon ammodendron emerged only on fixed and semi-fixed sandy land. Those two main vegetation
types can be further divided by TWINSPAN until the sixth level into 12 vegetation groups, each of which shows more or less
distinct features including distribution preferences from others. 35 dominant plant species can be roughly divided into two
categories, namely the inner and the outer species of the basin, at first level by TWINSPAN. The inner species can be
further divided into species on the upper or the lower slopes of dunes, and the outer species can be further divided into
categories of xerophyte, mesophyte and halophyte at second level by TWINSPAN. (2) The ordination results of the 33 plots
with 35 dominant plant species by DCCA showed the distribution pattern of plant communities changed apparently with the
gradient of environment factors. The first axis of the DCCA ordination chiefly reflected the gradient of soil water content,
and the second axis mainly related to soil structure gradient, which indicated that of all the environmental factors examined ,
soil water content and relative altitude (or ground activity) were the two most prominent environmental factors controlling
the community distribution pattern. (3) Apart from relative altitude ( ground activity) and soil water content, soil salinity
also emerged as an environmental factor stressing vegetation, especially at the marginal zone of piedmont diluvial fans in the
southern fringe of the desert. Soil texture was another factor influencing the vegetation features as well as distribution,
particularly in the gobi plain along the northern outskirt of the desert. Meanwhile, soil texture and dune slope also
contributed to the plant distribution pattern in inner desert as two extra environmental gradients. (4) Significant correlations
can be found between relative altitude and ground activity, between soil organic matter and soil clay content, or between

soil water content and total soil salts, pH, relative altitude, and soil organic matter in Dzungaria Basin.
Key Words; TWINSPAN; DCCA; plant community; environmental factor; Gurbantonggut Desert; Dzungaria Basin
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Table 1 Locations and micro-topographic features of 33 plots

45 No. HiBHFRIE Geographic features 45 No. HoFHRFAE Geographic features

A VDU BE T B Ji F2 W 2B Yk
45°46'36"N, 87°3456"E F3 VREIR Y 1

B VPR K M b F4 [ E 28 2B T
45°39'23"N, 87°48'15"E Fs U BV 2B 22 TR

C Vh LS F6 VBV
45°34'38"N, 87°44"2"E F7 W2EPG R TR ER

Cl 281 G Vh IR R B

2 V2B Y 44°27'20"N, 88°24'7"E

c3 Vb IBZETH Gl ZE[R]

c4 YUZ T G2 B R Y

D BT ALER G3 2B IETH
45°4'20"N, 87°37'38"E G4 2T L

D1 2B H IR 2%

D2 2B 44°25'33"N, 88°27'55"E

D3 2B 22T H1 2B

D4 Vb 2BV R H2 LR

E YR H3 V2B 2B TR
44°57'55"N, 87°35'31"E H4 V2BV

El 7518 I VDI R R ) SRR SR S S P

E2 VBRI 44°23'56"N, 88°14'45"E

E3 Vb IBIETH J YO TR R Y B ARSI

F4 Y ZETT B 44°13"21"N, 87°48"2"

F YR R J1 BEhEX
44°32'27"N, 88°16'33"E 2 AR L IX

F1 Z5a] 3 FER B
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Table 2 Dominant species in the study area

il £ Species %" No. Fli% Species 44" No.
X 4% Petrosimonia sibirica 1 F12£28 8 Seriphidium terrae-alba 19
HIEE Saueda acuminate 2 FEAE Soranthus meyeri 20
BRIIE Sauedaphysophora 3 M EE Eremurus anisopteris 21
INMIEGE Saueda microphylla 4 HAHR Haloxylon persicum 22
EEEELE Reaumuria soongorica 5 FEPE T Carex physodes 23
W18 Haloxylon ammodendron 6 FAF I Calligonum leucocladum 24
ZEVKZE Bassia dasyphylla 7 VYMELE S Seriphidium santolina 25
UK Kalidium foliatum 8 PR =15 HE Aristida pennata 26
TEMI Tamarix ramosissima 9 Hiti4 Hyalea pulchella 27
FE3E Salsola collina 10 WKL Ephedra distachya 28
TEMBARIE Anabasis aphylla 11 VD8 Artemisia arenaria 29
WS Corispermum lehmannianum 12 VA 1S Stipa glareosa 30
I HE Achnatherum splendens 13 125304 ¥ Halogeton arachnoideus 31
FREL Ceratocarpus arenarius 14 JE M-I Anabasis brevifolia 32
AT Halogeton glomeratus 15 YEHUEE Ceratoides lateens 33
HIZEMATER Lepidium perfoliatum 16 WK B2 Salsola brachiata 34
WKEABEIF Erysimum cheiranthoides 17 KAWL Salsola arbuscula 35

R LY Erodium oxyrrhynchum 18
= [ 3 B 4 RN S S TR e ER

10 NIRGE N T2 KA PR AL AL 3], 25 R L3 3 BRBEIN 1~ AR S 20 2 T < A e B2 5 1t v 5 3l 7k
AT PGS - ERRL 2 T A7 e S R OO B o O 1 980/ N TS 20 DR 1) b ) 44 TS I 1 52 0, 30 BBOAR X e
JE ARS8 NERE N TR N IR EE B IR AT A R R, Ko 5 SR pH (A PR
(E R HERRE ) S AR TEANSE G 2, -5 AR R BE (o I 3% Bl ) S A 3 TR S &R A LTS R
#h pH (R 3 IEARSCOC AR | TS5 AH0 o B8 (OB AT % Sl ) S0 38 SO OGSG &R s 18 pHL (H 5 B R =2 1]
AR IE A O IC AR TS5 A e B8 (i T 5 s 7 ) S AR B AR R OC R (R 4)
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Table 3 Ten standardized environmental factors in the study area

QUAD ACTI ALTI SLOP ASPE SALT pH ORGA MEDI MOIS CLAY
A 0.20 0.01 0.01 0.53 0.02 0.91 0.80 0.39 0.26 0.74
B 0.20 0.01 0.01 0.53 0.03 0.91 0.34 0.40 0.24 0.67
Cl 0.20 0.01 0.01 0.53 0.03 0.90 0.40 0.48 0.18 0.41
C2 0.40 0.15 0.37 0.59 0.03 0.89 0.33 0.65 0.17 0.15
C3 0.60 0.39 0.07 0.53 0.03 0.87 0.06 1.00 0.12 0.01
C4 0.40 0.11 0.43 0.47 0.02 0.87 0.28 0.77 0.13 0.01
D1 0.01 0.01 0.01 0.53 0.03 0.92 0.46 0.41 0.15 0.54
D2 0.50 0.09 0.43 0.29 0.02 0.89 0.33 0.54 0.15 0.30
D3 0.55 0.17 0.10 0.53 0.03 0.87 0.11 0.84 0.10 0.01
D4 0.40 0.13 0.40 0.79 0.02 0.90 0.39 0.69 0.11 0.10
El 0.30 0.01 0.10 0.53 0.03 0.93 0.52 0.33 0.16 0.66
E2 0.70 0.43 0.67 0.06 0.01 0.90 0.38 0.61 0.16 0.20
E3 1.00 1.00 0.13 0.53 0.03 0.88 0.16 0.86 0.10 0.01
E4 0.60 0.52 0.93 1.00 0.02 0.91 0.44 0.43 0.12 0.45
F1 0.20 0.01 0.01 0.53 0.02 0.89 0.31 0.17 0.22 0.14
F2 0.40 0.35 1.00 0.47 0.02 0.87 0.39 0.22 0.21 0.03
F3 0.60 0.74 0.83 0.47 0.02 0.88 0.26 0.24 0.14 0.01
F4 0.70 0.61 0.07 0.53 0.03 0.84 0.05 0.44 0.14 0.01
F5 0.90 0.87 0.10 0.53 0.02 0.86 0.10 0.57 0.13 0.01
Fo6 0.60 0.65 0.73 0.65 0.01 0.86 0.22 0.31 0.15 0.01
F7 0.50 0.35 0.67 0.68 0.02 0.88 0.37 0.22 0.16 0.11
Gl 0.10 0.01 0.01 0.53 0.03 0.90 0.47 0.14 0.25 0.23
G2 0.20 0.22 0.83 0.26 0.02 0.88 0.58 0.19 0.24 0.20
G3 0.40 0.35 0.53 0.79 0.02 0.87 0.34 0.19 0.18 0.06
G4 0.60 0.57 0.07 0.53 0.03 0.89 0.47 0.38 0.17 0.02
H1 0.10 0.01 0.01 0.53 0.08 0.91 0.81 0.30 0.33 0.38
H2 0.20 0.11 0.17 0.65 0.08 0.90 0.77 0.32 0.25 0.31
H3 0.40 0.22 0.01 0.53 0.09 0.86 0.10 0.10 0.22 0.03
H4 0.20 0.11 0.13 0.41 0.07 0.89 0.65 0.10 0.32 0.22
I 0.10 0.01 0.01 0.53 0.22 0.89 1.00 0.27 0.48 0.69
J1 0.10 0.01 0.01 0.53 0.80 0.89 0.85 0.43 0.75 1.00
2 0.10 0.01 0.01 0.53 0.52 0.91 0.91 0.23 0.80 0.69
13 0.10 0.01 0.01 0.53 1.00 1.00 0.74 0.25 1.00 0.62

QUAD : #7745 Quadrat number, ACTI; 11 T 7% s £ Ground activity , ALTI; 1% & & Relative altitude, SLOP: 3% & Slope, ASPE: 3% 1] Slope
aspect, SALT; 3k Total salts,pH :pH { pH value, ORGA . HHLE Organic matter, MEDI; H 1} Medium-coarse grain, MOIS ; 137K 43 Soil moisture,
CLAY :#5%7 Clay grain

F4 HRESAMREEFENEXRE

Table 4 Correlation coefficients among eight environmental factors in the study area

ALTI SLOP ASPE SALT pH ORGA MEDI MOIS
ALTI 1
SLOP 0.359 " 1
ASPE 0.143 0.454 " 1
SALT -0.386" -0.299 -0.221 1
PH -0.531"" -0.255 -0.203 0.568 ** 1
ORGA -0.724"" -0.222 -0.135 0.507 ** 0.571"" 1
MEDI 0.268 -0.064 0.041 -0.165 -0.179 -0.438" 1
MOIS -0.556 " -0.343 -0.26 0.936"" 0.588 ** 0.703 ** -0.350" 1

#x PFEKFEN0.01, = BFKFEN0.05, N 745 [FE 3
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