%46 BH 1 W K A AR R Vol.46, No.1
E2H Bulletin of Soil and Water Conservation Feb., 2026

TEXGEAMTEmETEY
ERHFES KT RAFFIE

g, AWEX, HHRK®
(LB 20 AT WL W) 3 598 K5 830011
2.1 B 5 K RSP AT R 7 B 19 A 5% 830011)

OB (B0 B8 T 5 K0 2R R R 4 i 28 80 (VD 3545 KB Xt A Bt AR K AR E K4 sh A8l B2 A
AN TE L AL 0 5 ), Ay 2k B A A R B T S KO R A AR B R AR . [k ] ARG AN A A B U 4 A
WA 1 (DK48, DK258, DK553) , JF Ji& 2023 4F 4—10 A By L2 WG, R AR A vk o de B8 F IS IR BT
Vb ] 25 0 9 R R - B K o 45 S B S AR S R A0 M 5 Z2 00 ST O ik BT R B A K 4 T 2 )
BERRER, [45H8 ] W EIX (DK258) A # 76 #k 7 (e 192.85 em) 142 (36.36 mm) | i 44 H 41 (0.965)
A5 07 T 3 = TR X (DK48, DK553) , 2 3 H B3 1) /K 23 K WUy AR A58 1 o 250 e 7w, M AR
it 75 25 [ I o i T PR (4—6 H R0 R 561X 10 /) R A E K B ETF. M ER KR
(17.5 kg) & T2 (0.24 k) MV H(0.44 kg) o HHEK A 3 Mr R B, P BEIX 08 3 M B A (R K 5 25, KoE
X ZERR ZN A Z B, Y98 U ) T AR B0 S (9 7K 43 BR b o TR] IS R AR 3 I, AR AR bk v B ) ) 5 — ki
(R*=0.97), 5 I S8 e (R*=0.82) , /K43 W 7 (BEAK (P), LIEK 43 (MD )y EEEF W R . (45 ] A
[77] T 4 T 5 3 5 W O A S5 A 5 K 43 3 O R VDB DK R R R AR R R R T A, R XA A 1 K S
Jiti 42 THOR K RLRE . IR AR B T AR v S T BE 4 X5 4 2 0B R W, Bl A BE B R R 2551 1 0 E TR
RS IR g 20 AR 0E TR T R AR SR R R

KW B EY; TRE; REE; TR, AEES

X ERARIRED: A XEHS: 1000-288X(2026)01-0001-11 hE S %S X169, S152.7

SERSE: )1, ARIE S, LT IR T R DR LT B B VAR ) A K B A S K R TR LT ] K &
4 F5 38 2 , 2026, 46 (1) : 1-11. Peng Xiaochuan, Qi Yanlu, Ma Xinmin. Growth dynamics and water use
characteristics of sand-control plants on typical underlying surfaces along railways in arid regions [J]. Bulletin
of Soil and Water Conservation, 2026,46(1):1-11.

DOI:10.13961/j.cnki.stbctbh.2026.01.004 STR:32312.14.stbctb.2026.01.004

Growth dynamics and water use characteristics of sand-control plants on
typical underlying surfaces along railways in arid regions

Peng Xiaochuan', Qi Yanlu', Ma Xinmin®
(1.Xinjiang Railway Survey and Design Institute Co.Ltd., Urumgqi, Xinjiang 830011,
China; 2.China Railway Urumqi Bureau Group Co., Lid., Urumqi, Xinjiang 830011, China)
Abstract: [Objective] The effects of different underlying surface types (desert and Gobi) along arid-region
railway corridors on vegetation growth characteristics, water dynamics, and ecological adaptation mechanisms
were analyzed, in order to provide a scientific basis for vegetation configuration and water resource management in
railway ecological zones. [Methods] Based on continuous monitoring from April to October 2023 at three
representative sites along the Hotan-Ruoqiang Railway (DK48, DK258, and DK553) , key indicators such as

plant height, basal diameter, density, live coverage ratio, stemflow rate, and soil moisture were collected.
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Regression analysis and multivariate statistical methods were used to quantitatively explore the relationships
between vegetation morphology and water-related factors. [Results] Vegetation in the desert area (DK258)
exhibited significantly greater plant height Cup to 192.85 cm), basal diameter (36.36 mm), and live coverage ratio
(0.965) compared to the Gobi areas (DK48 and DK553) , indicating stronger water acquisition capacity and
ecological adaptability. Stemflow monitoring showed that Haloxylon ammodendron responded rapidly to spring
precipitation (peaking from April to June at a rate of 5.61X107* g/s), while Elaeagnus angustifolia exhibited
increased stemflow in late summer, and Populus euphratica had an annual water demand of 17.5 kg-substantially
higher than H. ammodendron (0.24 kg) and E. angustifolia (0.44 kg). Soil moisture analysis revealed that while
the desert area has high infiltration but low water retention, the Gobi area suffers from strong evapotranspiration
and limited infiltration, both leading to unfavorable moisture conditions for vegetation recovery. Regression models
showed that H. ammodendron height followed a quadratic growth pattern over time (R*=0.97) , and canopy
width expanded exponentially (R*=0.82) , with precipitation (P) and soil moisture (M) as the primary driving
factors. [ Conclusion] Underlying surface types significantly influence vegetation morphology and water adaptation
strategies. Desert zones are more suitable for deep-rooted species, while Gobi areas require water-saving
interventions to improve soil moisture retention. It is recommended that the strategy of functional zoning and
stratified vegetation configuration be implemented to ecological restoration projects, with scientifically selected
species and optimized irrigation regimes, to build an efficient, stable, and sustainable ecological protection system
along arid-region railways.
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Fig.1 Sand prevention measures along railways
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Fig.2 Satellite image of research area
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Table 2 Basic vegetation characteristics of desert sample area (DK258)
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Table 3 Basic vegetation characteristics of Gobi sample area 2 (DK553)
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Fig.4 Time sequence of stemflow of typical plants in each month of the growing season
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Fig.7 Monitoring data of soil evapotranspiration meter
at DK553 monitoring point in Gobi sample area
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