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Abstract; The establishment and maintenance of artificial ecological barriers in arid areas require
drip irrigation to replenish water to plants on artificial shelterbelt. However, continuous drip irri-
gation leads to the accumulation of salt in the surface soil, which would threaten the growth and
ecological function of artificial shelterbelts. To examine the effects of drip irrigation on leaf nutri-
ent characteristics and water use strategies of desert plants in arid regions, we measured leaf
nutrient content, water use efficiency, stable hydrogen isotope (8D) and stable oxygen isotope
(3"0) values of stem water and assessed potential water sources ( soil water and groundwater) of
Tamarix ramosissima growing in the shelterbelt and natural communities on the southern margin of
the Taklimakan Desert. The results showed that the utilization rate for middle-layer soil water
(40-100 c¢cm) in T. ramosissima of the shelterbelt community was higher than that in the natural
community, while groundwater was the main water source, indicating that root system of drip irri-
gated T. ramosissima could reach the groundwater layer. Foliar N and P concentrations of T.
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ramosissima in the shelterbelt community were significantly higher than those in the natural com-

munity, indicating that water supply affected the absorption and transfer of key nutrients. The

long-term water use efficiency of T. ramosissima in the shelterbelt community was significantly

higher than that in the natural community, which may be related to salt stress caused by irrigation

or higher foliar N and P concentrations. The drip irrigation associated salt stress had not caused

toxicity to T. ramosisstima. After the successful establishment of shelterbelt plants, irrigation can

be reduced or stopped, which would facilitate to water conservation and the maintenance of shel-

terbelt stability.

Key words; desert ecosystem; drip irrigation ; stable isotope ; water source ; water use efficiency.
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Fig.1 Variation of soil water content, pH and electrical conductivity (EC) across soil profile at the irrigation and natural

Tamarix ramosissima communities
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R 1 EHEBREE S RENX & KRR ARG (%)
Table 1 Proportions of feasible water sources ( %) for
Tamarix ramosissima at the irrigation and natural communi-
ties

i IKAP KR JK IR ZAR (%) KIEAIF LB (%)
380 3D E WBhiE

W HERE 0~40 3.85  -24.17 78 0-~21
(cm) 40~100 =329 -36.57 208  0~52
100~300 -4.66 -4429 236  0~59

HF 7K (em) 900 -756  -3830 419 21-~77

A% HHERE 0~40 4.69 -44.84 47 0~11
(cm) 40~ 140 048 -51.72 76  0~18
140~300 -428 -5040  26.1  7~48

HFK (em) 1200 -6.54 -38.16 617  44~76

R 39.4% %K )2 KR Z £ KR AR
3R 4.7%F 7.6% A5 B SR FE 7 %55 b R K 9 FH
Rk 61.7% ., W% HHETEE ARk VE R 3 SR B
T X AN - J2 KR ) I FH 32 TG I, AE H R K2
TR EE b XK U8 A8 ) FH 23k 31 e KAl
2.3 THVER A SREETE Z RN R SR REIE
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2B) ., THHEREVR Z BRI - N/P {H(27.27£3.52)
INTF A SRR Z AR B N/P {H (31.64+2.04)
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pmol - mol™") & 3 1 T FH AR B V5 Z B WUE,
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ZRBEMIN i WUE, 5t R N & i 52 i 2 E A
KKF(R*=0.79,P<0.05) (K 4A) . [AlI}, A%
it i WUE, 50t P et 2 B IEM LR
(R*=0.66,P<0.05) (& 4B) .
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3.1 GTHEAN A SRR 2 BN o KR Y LR
ABEFE K I, T HERE TS AN A IRTE TR R
KR Z A BAT W . 22 5 R 3 & i de /b iX 5 A5
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Fig.2 Leaf nitrogen content, phosphorus content and N/P for the irrigation and natural Tamarix ramosissima communities
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Fig.3 Instantaneous water use efficiency ( WUE,) and long-term water use efficiency ( WUE, ) of plant leaves at the irriga-

tion and natural communities
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Fig.4 Relationship of WUE with foliar N and P content across the irrigation and natural communities
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Z R MIAE S TR MR AE ¥ ( phreatophytes ) , 7] LA
TEIK 3 AN AT - HEIREE AR5 AR 29 77 (Busch et
al. 1992 ;Shafroth et al.,2000) , BEMIALA] LI ATR
2 3 S KB i R R OK 43 A R
BRI P BE A 5K = B R R ik )
(Pinay et al.,1992;Busch et al., 1995 ; Tiemuerbieke
et al.,2018) , WFFE DX HE M V& 2 RO M 2 £
BOK BRI 2 5 T A RREE e R o AN
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AR AR FAS B BA I8 - 3K 40 B BE I RE T, OF
A ) A 808 0 DX 3k & R 1% ) 7K P ( Simonneau et
al.,2010) , AHET A IRME T HE AR v P2 0K
Sy R, NI 30Z 2R R 0006 18, Rt

H TR A A TR K 23 26 05 T AR R 25 T 28 1k
THTHE R 1 SRR 1) 22 ROBE A 0T M 7K A A e 2
e, GEBH IR RO RA L R K 2, ZRORMIAE N
GRAR TR A, HCAE A 0 A B 3l A 4 1 32 24K
TR 2 SR 7K S5 A5 7K IR (17 A 25, 2005 5

BT H 4 ,2009)
3.2 TR E AR AR o A RCR M
Fr IR Y HER

R 9 7K 53 803 5 i Ak B PR B A 5, A
TRy 6 R AIAE IR, 7K 7375 SR A A P 23 R B
P v 7K 43 ) FH 288058 S e Ok 3 197 PR 45 ( Knight et all.
1994 ; Dawson et al.,2002) , 5 X AH 4 ik 23 18 o
S v A B K 3 FH 8ROk LK 3 7 BRER R R
T 5030 (Knight et al.,1994)  [6]—FhAgH 4 T A
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[F] A FREEI , K 40 R CR WA 22 57 (83
85,2008 ; JAUHERBAE 2011 ) o ST X RN B ARHE IS
Z RN WUE, 755 =5 196 BRGR BE T (400 ~ 2000
pmol « m™ « &™) WAT I 3 2= 5 (HAEE 55 1 IR
JET (150~200 pmol + m™ - s7") , WERETE Z A%
WIEy WUE 35 KT HARRE . A SRR RO 2 AR
WISZ T 5 PRI 10 5 0l 5 O P LBl Nz s ok 4 v
KRR, T AR VE 2 B, W HE R
& Z NN SZ = 1Ak BE oK B %) 52 0] | FRAR A2 3
) a8 s, (5 g rh o i AR R T R AR BT
FRIB OGP AL D 2 1 K 2K, DT 7K 23 ]
RHORYE R HE R 7% Z BRI WUE, 5 B SR
HIA WEES ., MBT WUE,, "R 87 C FrRAE
(%) WUE, W] LR - AR A M 7E i R 2R KB Bext ok
g3 B9 A H FER B A 38 B B ( Farquhar et al.,
1982) , HHY) 8" C {5 1 HEF 7K it B AR G, AUt
AETEAE T SR IR BE T B ) 7K 3R] FH 280 23 3 3l A
(Ma et al.,2012;Ma et al.,2016) , {H HSRFET% 2K
BN WUE, 275 10T e RE T Z BN, 3 5 3 A1)
AHEIA —E, PIZFAE 45 (2017) WFSE 2 B, 7E L
EAMT MY 3V C S R R IEMACK R,
TR TRk — MR AT oK 19 77 itk
AT HEBE AE S0 B B9 Kl B 5 By bk 3 v
M BLR (NS, 2011) o G5B THMEREE A A
SRAEVE 1 3 5 K B RN S R AR AR, AR HE T T
TIEIA RS S KR HBEE KT AR A 1
BeAh - AE H 25 AR 7 10 52 el R ) AR 2R % K 43 1Y
WA o IR Vs 2 BRI = 1) WUE 5
B AP bR FH e 1 B B b 7K E A DG, B AR T T
PR T S KR (R R T R A B
2R IE 2/ INME Y 1 SALIT B, BRI Rubisco
RACVER], S BUEY) 40 (92 CO, 43 FEREAR , #E4)
P W Y B £ co,, g S THE Y RE C E
(Amor et al.,2013)
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