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Abstract The green corridor vegetation in the lower reaches of the Hotan River has extremely important
functions such as water conservation, windbreak and sand fixation, soil protection, biodiversity maintenance,
purifying environmental pollution and other functions. Natural barriers in the desert play an irreplaceable

role in the mitigation of natural disasters, the maintenance of ecological security, and social and economic
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development. To study the response of vegetation distribution and physiological indexes of desert riparian forest
to water conditions, on the basis of field monitoring data, this paper comprehensively analyzed the distribution
of vegetation and the variation of plant richness in the lower reaches of the Hotan River. The response of relative
water content (RWC), chlorophyll (Chl), soluble sugar (SS), free proline (Pro) and peroxidase (POD) activities
of Populus euphratica to water condition was analyzed. The results showed that P. euphratica was the main
constructive plant in the lower reaches of the Hotan River, and the understory vegetation included 45 species of
shrubs and herbs belonging to 17 families. According to the changes of plant diversity in different places such as
a floodplain, shrub grassland under forest, shrub grassland and desert forest land in the direction perpendicular to
the river channel, the water condition of the floodplain is good, the annual herb has become the main dominant
species, and the grassland under forest shows a relatively complete three-layer structure community of tree, crown
and grass. Therefore, the species richness of these two kinds of plots is high, which are 6.1 and 5.2 respectively.
With the increase of the distance from the river channel, the species of perennial herbs and shrubs in the shrub
grassland increase, and the annual herbs gradually disappear. In the desert forest land, it is mainly drought and
salt-tolerant shrubs, and the species richness also decreases. The species richness of the two sample plots is
lower, which are 2.5 and 1.3 respectively, indicating that the closer to the river channel in the green corridor of
the mainstream of the Hotan River, the more species there are. From the changes in physiological indexes of
P. euphratica, when the growth grade is “medium” , the physiological indexes such as relative water content
(RWCQ), chlorophyll (Chl), soluble sugar (SS), free proline (Pro) and peroxidase (POD) activity reach the highest
value. The species richness of floodplain and understory shrub grassland was higher, while that of shrub grassland
and desert forest land was lower, which indicated that the closer the green corridor was to the river, the more
species there were. The variation trends of physiological indexes of Peuphratica indicated that the decrease of
leaf water content and the increase of proline accumulation is a physiological response to P. euphratica water
deficit. That is, with the decrease of groundwater level, P.euphratica improve its osmotic adjustment ability and
maintains the osmotic balance between protoplasm and environment through proline accumulation in vivo, which
indicates that P. euphratica has physiological changes to adapt to the changes in environment. From the response
of physiological indexes of P.euphratica water conditions, it can be concluded that water conditions are the
decisive factor for the growth and development of vegetation in desert riparian forests.

Key words  Populus euphratica; physiological index; water condition; response mechanism; lower reaches
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Table 1 Meteorological characteristics of study area
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2 -0.3 49 0 157.1 12.0 SwW 23 84.9
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4 16.5 29 0.2 197.2 15.0 W 2.9 276.0
5 20.4 35 1.0 233.0 19.0 W 7.2 341.0
6 23.9 37 1.2 257.2 17.3 SWw 7.3 359.7
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10 12.4 40 0 265.3 11.0 SSwW 1.1 168.7
11 3.8 45 0 225.6 11.5 SSwW 0.4 103.8
12 -3.2 54 0 190.5 12.5 SW 0.9 46.9
4 AR 12.18 42 3.1 2610.5 14.2 SW 37.5 25239

W B R IEF E R AR E 5 L, http:/data.cma.cn/site/index.html, Note: Data from National Meteorological Science

Data Center, http://data.cma.cn/site/index.html.
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Table 2 Grade standard for growth of Populus euphratica

KAAER bR WL Bi R Az AR A4S General condition and tree shape characteristics of
Growth grade ~ Mark Crown loss Populus euphratica
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Table 3 Plant list of green corridor in the lower reaches of Hotan River

PIAF B A ITEA . AR R AR e — AR A RO AT
T Ko SR AR, b7l R A T
Blox . (EABE AR Bl A& T R A R 25 1T b, AN )
RIS IROLUNER 3 Fri .
22 EEWET EEYSHEEERNEN

e BT IE 7 (0], IR R T TE b 0T 2 Y R A

Y U TENEH FETE AR
Al Family *E%ﬂj. T 44 Latin name Iﬁ:ll\;rify ‘@‘{;zzﬂﬁ @S{l\rfbﬂﬁ ﬁ]f?:ifm
Plant species grassland River flat grassland woodland
Z R Tamarix ramosissima + + + +
IR NI =AM T hispida + +
YA T. taklamakanensis + + +
JaE Phragmites australis + + + +
T3 Calamagrostis epigeios + + +
K+ C.macrolepis + + +
KA j A Achnatherum splendens + + +
INEE Aeluropus pungens + + +
HaR Poa annua + + +
(YA Crypsis aculeata + + +
7 IR T ol Alhagi sparsifolia + + + +
TH JH A Glycyrrhiza inflata + + + +
fiss Sophora alopecuroides + +
B Halimodendron halodendron + + + +
FINEN Halostachys caspica + + +
e Salicornia europaea + +
IKEREE Chenopodium glaucum + +
EZe iz Suaeda glauca + +
R B Salsola pellucida + + +
Bk E Sympegma regelii + + +
EHTUR Kalidium foliatum + +
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LA NI, THE T T
Al Family *E%ﬁ:. $iT' 44 Latin name Iﬁiﬁi?y @Eﬂﬁ {%S{I\Yi)im ﬁ};%jj:ﬂ
Plant species River flat
grassland grassland woodland
iz s Karelinia caspica + + + +
MALAG 2, Scorzonera divaricata + + +
T A Taraxacum mongolicum + +
N i) Cirsium japonicum + +
o LER Artemisia sp. + +
5P % Acroptilon repens + + +
E SR Inula salsoloides + + +
i Seriphidium sp. + + +
SR B AR Apocynum venetum ) + + + +
P NURE)S Poacynum hendersonii + + + +
e W A2F BT Cynanchum kaschgaricum + + +
DR ENEalE Cynanchum auriculatum + 4 +
B iﬁi/l\f/':?j”aﬁ Calligonum roborowskii + +
=3 Polygonum aviculare + +
R % Populus euph.mtica + + + +
YR Populus pruinosa + + +
[ERsy PNIES Asparagus cochinchinensis + +
ik i Typha orientalis + +
TR i Hippophae rhamnoides +
SR 7J(Z§.:+.4 L?'cirpus va{idus ' +
Ji T Scirpus planiculmis 4 + +
e %WWK% Cistanche tubulosa + +
B8 XY Lycium ruthernicum + + +
PEHR} R oy A R Nitraria tangutorum + + 4
Bl R i fH Cynomorium songaricum + +

e F#kgrp 7 AR XA IEZ Y 2 AR AE A XA LAY . Note: “+” indicates that there are such plants

in the survey area; The blank indicates that there are no such plants in the survey area.
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Fig. 1 Plant diversity index in green corridor
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