AR R E (221 N | R R N A 5 Vol.15 No.1
20174 2 H Soutlrto North Water Transfers and Water Science & Technology Feb.2017

DOI: 10. 13476/ . cnki. nsbdgk. 2017. 01.015

KL, TR, TP, AR TSR KR K SCR A R[] . F KB 57K AR, 2017, 15(1): 88 94,
172. LU Kai, YU Jing jie, WANG Ping, et al. The response of plant water use strategy to hydrological condt
tions in arid areas: A case study of Populus euphratica in Ejina Delta[ J]. South t o North Water T ransfers and

Water Science & Technology, 2017, 15(1): 88 94, 172. (in Chinese)

— LB 45 = fa N A% 4
FDJE!' xév)Ll,z’ ﬂ—_%%/é;—l, _£ NE l’ ?;ﬂl’&l’z, ? /7’_?;-_1,2

(1. E R A ORI IT T Bl KO8 50 A 36l P L sz %2, Jb 5t 1001015
2. E R R, dEa 100049)

o R FH KOS 7K S0 4% A R o B2 1 72 DX AR S /K S 2 R HE AR S N 4 ASATE S A G 0 = A N BIF S I, e TOK
SCHAFAN R SRR A ) M (P opulus euphratica) AWFFE X %, R RASILARZE Ko Gt D)5 i Kk op (0 +
BRI AL Koy, TR I SR AR K R R KK AR, T3 6% 0 43 M s AR A /K K U (TR 7K LR 7K ) 38 7 Rk 2 1)
KK 23 MR R2 G 2R o BP0 B, X T RE B /K 75 m( 3R KAZER YR 2 0 m) 10 0, FCE 2 UK 2AE 1 0~
2 0 m, FEYI7K 347 93 7% K B K T BR B id 7K 0 0E 2 km BAAR (R K230V 3 3 m) B0 4, 5 W0 1 4~
3.2 m (YR IRJZAK Iy, MR K (KA AR 7245 B IR T B 3l 7K 6 A7 7K 23 B STk L Bl 1) 801 0% o
AL, 5 P K SR A5 2 B e K R S 3 TR KA R B R ] A

s TR 1805 IRICAAT B Ko KR
: G948 tA : 1672 1683(2017)0F 0088 07

The response of plant water use strategy to hydrological
conditions in arid areas: A case study of Populus euphratica in Ejina Delta
LU Kai'*2,YU Jing jie'!, WANG Ping!, LI Ya fei'?, LI Bei'?
(1. Key Laboratory of Water Cycle and Related Land Surf ace Processes, I nstitute of Geograp hic Sciences and
N atural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese A cademy of Sciences, Beijing 100049, China)
Abstract: The response of plant water use strategy to hydrological conditions is important for eco hydrological research in arid
areas. In the present paper, we studied a typical riparian plant, Populus euphratica, under different hydrological conditions in Ej1
na delta. We simultaneously collected samples of the plants xylem as well as the surrounding soil and extracted their water with
a cryogenic vacuum extraction system. M eanw hile, we collected river water and groundw ater samples. The 'O of these samples
were tested to analyze the relationship between potential water sources (river water, groundwater), soil water, and plant w ater
by the isotopic mass balance model. The results indicated that the Populus euphratica that stands 75 m away from riverbank
with a 2 nr deep water table mainly consumes water from the 1.0~ 2. 0 m deep soil layer and 93.7% of the plant water is from
the river. T he Populus euphratica that stands 2 km away from riverbank with a 3. 3 nr deep water table mainly absorbs soil wa
ter that is 1. 4~ 3.2 m deep, and ultimately 80.0% of the plant water comes from groundwater (river water that stays long in

the aquifer). It can be seen that the water use strategy of Populus euphratica varies significantly with their distance from river
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bank and groundwater table depth.
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Fig. 1 Location of study area (a) and geological cross section (b)
(modified from Min L L.,2013)
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Fig.2 Fluctuation of groundwater table
depth and precipitation in the study area
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1 a

Tab.1 The a value and groundwater table depth of Pop ulus sites
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Tab.2 Contribution percentage of groundwater and

river flow to plant water consum ption
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Fig. 4 Soil gravimetric water content and soil texture at Pop ulus site 1
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Fig. 5 Soil gravimetric water content and soil texture at Pop ulus site 2
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