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The spatial pattern and driving factors of Haloxylon ammodendron community in

the arid region of northern Qinghai-Tibet Plateau
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Abstract ;. Haloxylon ammodendron community is one of the dominant vegetation types in the arid region of northwest China,
which has critical ecological functions such as windproof sand fixation and biodiversity protection. The arid region of the
northern Qinghai-Tibet Plateau is also an important distribution area of H. ammodendron community, while the driving
mechanism of the spatial pattern of H. ammodendron community characteristics in this region has not been paid enough
attention. 31 sampling sites were set in H. ammodendron Nature Reserve of Qaidam Basin and the community characteristics
of H. ammodendron were investigated in August, 2023. Combined with climate factors, the driving forces of the spatial
pattern of H. ammodendron community were analyzed. The results showed that only 27 species were found in H.
ammodendron community of the arid region of the northern Qinghai-Tibet Plateau, belonging to 21 Genera and 8 Families.
51%, 70% , and 40% of these species were shrub and subshrub types, strong xerophyte and xerophyte types, and Gobi-

Mongolia types, respectively. The H. ammodendron community had large variations in height and cover, low plant diversity,
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and an underdeveloped herb layer. The quantitative characteristics of H. ammodendron community had positive correlations
with an increase in longitude gradient ( P <0.05). The number of young H. ammodendron populations significantly
increased, while the number of mature H. ammodendron populations showed the opposite pattern with the increase in
longitude or the decrease in latitude. The increase in precipitation was the one of driving forces to form these spatial patterns
of community characteristics. This study provides basic data for the protection of H. ammodendron community in the arid
region of the Qinghai-Tibet Plateau and provides scientific guidance for regional desertification and reasonable desertification

control.

Key Words: Haloxylon ammodendron community; Qaidam Basin; climate factor; young Haloxylon ammodendron

population ; mature Haloxylon ammodendron population
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Fig.1 Study area and sampling sites (n=31)
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Table 1 Species composition of 31 sampling sites of Haloxylon ammodendron community in the arid region of the Qinghai-Tibet Plateau

BEVE 45 Pt o A Fdicht
Community structure Number of family Number of genus Number of species
HEARJZ Shrub layer 6 12 15
FAJZ Herb layer 4 10 12

HETE Community 8 21 27
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Fig.2 Life form spectrum, spectrum of ecological type for water, and geographical floristic type spectrum of Haloxylon ammodendron

community in the arid region of the Qinghai-Tibet Plateau
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Table 2 Community quantitative characteristics of Haloxylon ammodendron in the arid region of the Qinghai-Tibet Plateau

HEVE 45 £zt B =/ em SN R % Wy B/ Fh
Community structure Index Community height Density Community cover Species richness
HEAJZ Shrub layer FHE 64 27.7 16.2 3.7
(100 m?) n=31 PrifEiR 7.5 2.7 1.8 0.4

i/ MHE 25.8 6 2 1

SSFN] 151.7 70 37 9

5 AR 65.50% 54.30% 61.70% 56.50%
B Z Herb layer SEHE 5.8 20.8 6.5 2.5
(1 m*)n=12 PrifEiR 1.2 6.6 2.7 0.4

e/ ME 1 4 0.1 1

SN 15.5 94 28.3 5

55 AR 77.90% 119.20% 155.70% 58.20%

2.2 FE T T CRAR RV 25 18] o A1 4R AR

T e J 5 DX AR R v B R M B 28 2 1) 72 P B ) L B A A g, AR AR B ) R B AR v
i AR MRS 20 2 Y B0 52 10 25 Y TE AR DG OG 2R (P<0.05 5 1 3) | RV o T2 -5 20 JEE Y JE N G 1k 3 MGG
Fo SEEAR ML, BEvE S YRR R v R T i S AR MR K £ R A N DG 3 A OGO R
(E4) .
2.3 FE T T DO [ AR AR MR 7 23 A 20 A R A

O T DOR FAF AR R A RO RAIE B W 25 57 . VR IR I BE A2 W JEE el iR Y 5 1 T4l
RIRIY (P<0.05;3% 3) (HFEDT A PIRMAERSIR R B REOC B35 2 5%

R3 ARFERBRRMBHES BT

Table 3 Population quantitative characteristics of Haloxylon ammodendron at different ages

Byl HA2/em B/ em SR/ cm? MREL ($£/100 m?)
Type Basal diameter Height crown diameter Density
Lhireatadh e . 0.75+£0.01b 56.39+2.18b 5224.0+£586.6b 4.0+0.6a
Young Haloxylon ammodendron population

AR AR T

. 2.50+0.18a 145.1£4.30a 25989.0+2664.6a 4.8+0.6a
Mature Haloxylon ammodendron population
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Fig.3 Geography patterns of community quantitative characteristics of Haloxylon ammodendron along longitude gradient in the arid region

of the Qinghai-Tibet Plateau
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Fig.4 Geography patterns of community quantitative characteristics of Haloxylon ammodendron along latitude gradient in the arid region

of the Qinghai-Tibet Plateau
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Fig.5 Geography patterns of quantitative characteristics of Haloxylon ammodendron at different ages along latitude gradient in the arid

region of the Qinghai-Tibet Plateau
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Fig.6 Relationship between air temperature and community characteristics of Haloxylon ammodendron in the arid region of the Qinghai-

Tibet Plateau
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Fig.8 Relationship between air temperature and precipitation and community characteristics of Haloxylon ammodendron at different ages

in the arid region of the Qinghai-Tibet Plateau
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