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Table 1 Stability determination study area location and community names
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Table 2 Species composition and important values of plant communities in different research areas (unit: %)

R IX
TYF = J&

HM I [
JE iR 0 (Nitraria tangutorum) #3 Rl (Zygophyllaceae) il & ( Nitraria) 12.6 6.3 23.9
7% 7% W (Achnatherum splendens) ARAF} (Poaceae) % %)@ (Achnatherum) 1.1 0.1 0.5
WK ( Nitraria sphaerocarpa) #:3F} (Zygophyllaceae) FfilJ& (Nitraria) 26.9
BN B R (Caroxylon passerinum) #2%} (Chenopodiaceae ) Bk 4EJE (Caroxylon) 13.6 8.2 12.8
9% 5¢Hil(Alhagi sparsifolia) 5 &l (Leguminosae) K& (Alhagi) 0.2 2.1
9% 0¢85 (Peganum nigellastrum) #3 R (Zygophyllaceae) IKTEYE 8 (Peganum ) 0.2 0.1
5 (Halogeton glomeratus ) #F} (Chenopodiaceae ) ¥ )& (Halogeton) 0.1 0.7 0.2
R AR (Gymnocarpos przewalskii) £ 71B}(Caryophyllaceae) R A& (Gymnocarpos) 0.1 0.4
WG (Zygophyllum fabago ) BEFHLF} (Zygophyllaceae) BB IR (Zygophyllum ) 0.2
T AEAM L (Limonium aureum) 1 4¢ /1R (Plumbaginaceae) ML (Limonium ) 0.2
BEFE (Tribulus terrestris ) #ELF} (Zygophyllaceae) BEELE (Tribulus) 0.4
WEEEF (Stipa tianschanica var. gobica) ARAF} (Poaceae) ¥ )& (Stipa) 0.2
YA (Calligonum mongolicum) F R} (Polygonaceae ) VAR (Calligonum ) 0.2 0.9
£ (Stipa tianshanica var.gobica) ARAF} (Poaceae) 13I8 (Stipa) 4.4 0.4
I 55 (Achnatherum inebrians) ARAF} (Poaceae) KK 58 (Achnatherum ) 1.2 0.1
9% ¢ 3% (Peganum harmala) #3 R (Zygophyllaceae) U0 )R (Peganum ) 0.7 0.1
VP EL (Agropyron mongolicum ) AAEL (Poaceae) VKEL & (Agropyron) 0.1 0.1 0.7
5t HE (Allium mongolicum) B4R Liliaceae) Z )& (Allium) 0.2 24 0.2
=HRIEE (Aristida triseta) ARAEL(Poaceae) =1-ER (Aristida) 0.1
8 (Artemisia frigida) %%} (Asteraceae) & (Artemisia) 3.4
1125 (Phragmites australis) ARAFL(Poaceae) 7125 )& (Phragmites ) 0.6 10.6
3k W (Sympegma regelii) #F} (Chenopodiaceae ) A3k KR (Sympegma) 12.4 9.4 0.1
i} J& 55 ( Eragrostis pilosa) AKZAF} (Poaceae) i} J& 5% (Eragrostis) 1.1
i 3 (Potentilla chinensis) Wi 347+ (Rosaceae) Z W3 )m (Potentilla) 0.1
#5 (Leymus secalinus ) ARAEL(Poaceae) R (Leymus) 0.1 0.4
TP 5855 K (Asterothamnus centrali-asiaticus) 2%} ( Asteraceae ) 55 AJE (Asterothamnus ) 2.1 0.1 0.3
HIBEE(Convolvulus tragacanthoides) Ji€e4ERL(Convolvulaceae ) JiEAE )& (Convolvulus) 0.3 0.1
Vi (Psammochloa villosa) RAF}(Poaceae) VP HiEJE (Psammochloa) 0.4
4R 8 52 ( Oxytropis aciphylla) HFH Leguminosae) 15 )& (Oxytropis) 0.7
W (Puccinellia distans) RAF} (Poaceae) 85 J& (Puccinellia) 0.3
BB ZW S (Potentilla acaulis) #34F} (Rosaceae) ZEWe k)i (Potentilla) 2.0
AANEBF (Salsola arbuscula) #F} (Chenopodiaceae ) TR (Salsola) 0.2
WK (Linum usitatissimum) W HF} (Linaceae ) W RRJE (Linum ) 0.1
HIVHIE (Salsola tragus) #Fl (Chenopodiaceae ) $ T8 (Salsola) 0.8
W5 (Oxytropis var. subfalcata) WEIE #E R} (Papilionaceae ) 5 & (Oxytropis ) 0.2
% VK#E (Bassia dasyphylla) #F} (Chenopodiaceae ) % vk#E)E (Bassia) 0.1
19 W (Equisetum ramosissimum ) K FH(Equisetaceae ) RIS (Equisetum) 0.1
i T (Zygophyllum xanthoxylum) #23 R} (Zygophyllaceae) e E (Zygophyllum) 0.3 0.1
W5 R 5 I ( Zygophyllum mucronatum ) #Z Pl (Zygophyllaceae) BB R (Zygophyllum ) 0.6 0.2
TR (Kalidium foliatum ) #i % (Chenopodiaceae ) HITUNE (Kalidium) 27.8 16.5 4.1
YNFF 10 (Artemisia macilenta) 4575} (Asteraceae) )8 (Artemisia) 0.1
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HIZE ( Chenopodium aristatum) #2F} (Chenopodiaceae ) #2J& (Chenopodium) 0.8
2 il ( Potaninia mongolica) Wit Fl (Rosaceae ) 2500 )& (Potaninia) 0.1 0.1
BE 943 (Ceratoides arborescens) %28} (Chenopodiaceae) B2 )R (Ceratoides ) 1.0
W (Haloxylon ammodendron) #2F} (Chenopodiaceae ) R JE (Haloxylon) 0.6
T IHEAE (Aster hispidus) %58k (Asteraceae) 4556 )8 (Aster) 0.1
81 FH ( Cynomorium songaricum) 1 FHEH Cynomoriaceae) i A& (Cynomorium) 0.2
#3138 )L.( Caragana sinica) A} Leguminosae) #i44 )LJE (Caragana) 0.3
R ( Dodartia orientalis) % ZF(Scrophulariaceae) B RJE (Dodartia) 0.1
Tot B 7 K (Cleistogenes songorica) AAFEL(Poaceae) FaF & (Cleistogenes ) 0.8
AL B 15 (Medicago ruthenica) H R (Leguminosae) H 188 (Medicago) 0.2
B9 1€ (Astragalus scaberrimus ) TR Leguminosae) W E & (Astragalus) 0.1
VAR5 (Stipa glareosa) KAF} (Poaceae) ¥ )8 (Stipa) 0.2 1.9 0.3
AR E B (Hedysarum scoparium ) H Rl (Leguminosae) A (Hedysarum ) 0.1
I (Reaumuria songarica) MR} (Tamaricaceae ) ZI00 )& (Reaumuria) 8.6 27.8 19.9
V> (Artemisia arenaria) %58k (Asteraceae) & & (Artemisia) 0.1 4.0
EhE WK% (Cistanche salsa) %1] 4%} (Orobanchaceae ) A RZEJE (Cistanche) 0.1 0.1 0.1
Vb # (Artemisia blepharolepis) Z5F} (Asteraceae) & & (Artemisia) 0.1 6.9
VK¥E (Agropyron cristatum) RAF}(Poaceae) VK ¥E)E (Agropyron) 1.8 0.1
¥ T (Artemisia scoparia) 4B} (Asteraceae) & & (Artemisia) 0.1
TR (Echinopilon divaricatum) #2F} (Chenopodiaceae ) % vk & (Bassia) 0.3 0.1 0.3
K ( Cirsium souliei) %578+ (Asteraceae) 1] J& ( Cirsium) 0.1
JINE] (Cirsium setosum) 258} (Asteraceae) i )5 ( Cirsium ) 0.1 0.1 0.1
T 59 ( Ferula bungeana) A JE B} (Umbelliferae) B ER)E (Ferula) 0.1
515532 (Sonchus oleraceus) 3%} (Asteraceae) T B SRR (Sonchus) 0.2
YOMI(Salix cheilophila) R} (Salicaceae ) 1R (Salix) 0.2
WMAT3E (Lepidium apetalum) +F4EFH(Cruciferae) MATRIE (Lepidium) 0.1
LB (Poa annua) RAF}(Poaceae) WK & (Poa Linn) 0.1
1944 (Scorzonera austriaca) %%} (Asteraceae) 152 )& (Scorzonera) 0.2
TR (Setaria viridis) RAF} (Poaceae) )25 )& (Setaria) 0.7
R HOIEE (Suaeda salsa) #EF} (Chenopodiaceae ) 3% J& (Suaeda) 0.6 0.1
TR 2% (Potentilla bifurca) R (Rosaceae) L% % (Potentilla) 0.1
/NIHEERS L( Caragana microphylla) T Leguminosae) #i44 )LJE (Caragana) 0.1
8T (Eriophorum scheuchzeri) PR} Cyperaceae) ETF- 7 (Eriophorum) 0.2
&M ( Tamarix chinensis) FEHIF}( Tamaricaceae ) W& (Tamarix) 0.2 0.3
V& (Agriophyllum squarrosum) #ZF} (Chenopodiaceae ) YO (Agriophyllum) 0.5 0.1
44 3 (Corispermum declinatum) %} (Chenopodiaceae ) H52 & (Corispermum ) 0.1
J& JN&& (Convolvulus gortschakovii) Jig4£F} (Convolvulaceae ) €4t )& (Convolvulus) 0.8 0.1
SRS ( Ephedra przewalskii) Jik# B+ (Ephedraceae) R E & (Ephedra) 3.7
P ARZE (Atraphaxis bracteata) HEl (Polygonaceae ) AZE (Atraphaxis) 1.3
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Fig.1 Stability of different plant communities
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The characteristics and stability of plant communities in the northern
desert area of the middle reaches of the Heihe River Basin

Lei Jun'?, Cheng Xinping'*, Xue Chun', Liu Hongmei', Zhao Yuhong'*, Xiao Mingmin'
(1.Academy of Water Resources Conservation Forest of Qilian Mountains of Gansu Province, Zhangye 734000, Gansu,
China; 2.Academy of Ecology Science of Zhangye, Zhangye 734000, Gansu, China)

Abstract: The desert vegetation community in the Heihe River Basin is the first green defense line to prevent
wind and sand from entering the inland of China, and is a natural barrier to protect the Hexi Corridor and even
the Northwest China. In order to comprehensively grasp the vegetation types, distribution characteristics, and
stability in the northern desert area of the middle reaches of the Heihe River Basin, this article takes the vegeta-
tion community in the northern desert area of the middle reaches of the Heihe River Basin as the research object,
and uses multi-year field investigation method to analyze the vegetation community characteristics and stability
in the northern desert area of the middle reaches of the Heihe River Basin. The results show that: (1) The vegeta-
tion community structure in the study area is relatively simple, with a total of 80 species of higher plants belong-
ing to 23 families and 61 genera, of which angiosperms account for 97.5% of the total species. The six families
of Tribulus, Poaceae, Chenopodiaceae, Leguminosae, Asteraceae, and Rosaceae account for 75.0% of the total
species. (2) The layer structure of the vegetation community is simple, consisting of shrubs, semi shrubs, small
shrubs, and herbaceous plants. The vegetation life form composition is dominated by herbaceous plants, account-
ing for 67.5% of the total species. Perennial herbs account for 47.5% of the total species, while annual herbs and
shrubs account for 20.0% and 32.5% of the total species, respectively. The number of perennial herbaceous plant
species has a clear advantage. Shrubs are community building species and belong to the stable layer of the com-
munity, while annual herbs belong to the unstable layer of the community. (3) The most stable community in the
study area is the Nitraria tangutorum+Caroxylon passerinum community. In summary, the plant species in the
northern desert area of the middle reaches of the Heihe River Basin are poor, the community coverage is low,
and the stability is weak. It is recommended to strengthen the protection and restoration of desert vegetation, es-
pecially the protection and restoration of stable communities, to maintain the stability and sustainability of the
ecosystem.

Key words: plant community; stability; northern desert area; the middle reaches of the Heihe River Basin



