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Abstract: T. ramosissima nebkhas is an important component of wind-proof and sand-fixing forest in the lower reaches of
Shiyang River, which plays a key role in protecting the oasis from sand disaster. Due to the deterioration of regional
hydrological environment, a large area of T. ramosissima nebkhas has been degraded and died, which is in urgent need of
artificial restoration, but its seasonal water source is not clear yet. In this paper, IsoSource model was used to quantitatively
analyze water use strategies of Tamarix ramosissima shrub with different decline degrees based on hydrogen and oxygen
stable isotope tracer technique. The results showed that the precipitation line equation in the lower reaches of Shiyang River
in 2016 was 8D = 6.46 60 — 5.11,R* = 0.87. Rainfall is mainly small rainfall events less than 5 mm, and the seasonal
effect of rainfall "0 is obvious. Soil moisture of 7. ramosissima nebkhas with different degrees of decline was lower in
summer and slightly recovered in autumn. The more severe the recession, the lower the water consumption. In the growing
season, the order of soil moisture in T. ramosissima nebkhas was severe (3.48% ) > exiremely severe (2.69% ) > moderate
(1.97%) > mild (1.87% ). The relationship between rainfall and soil moisture 8D showed that rainfall from June to October
contributed significantly to soil water supply in 7. ramosissima nebkhas. Soil water, precipitation, groundwater were the
potential sources of T. ramosissima nebkhas with different degrees of degradation. Due to the low evaporation loss, less
canopy interception and soil biological crusts, the average proportion of precipitation utilization by T. ramosissima nebkhas
in spring was 40.63% , and the order was severe recession (58.5% ) > moderate recession (41.7% ) > mild recession
(39.3%) > very severe recession (23% ). The decline of T. ramosissima nebkhas from spring to autumn tended to utilize
reliable deep groundwater. Along with the water availability of habitat, T. ramosissima nebkhas in different degrees of
decline selectively used rainfall, soil water and groundwater, which reflected its water adaptation and regulation strategy to
cope with drought stress. Although it can barely survive, the declining T. ramosissima nebkhas in the lower reaches of
Shiyang River had a tendency to be replaced by super drought-tolerant shrubs such as Reaumuria soongarica. It is suggested
that in the construction of artificial vegetation in arid areas, water should be used to determine green, shrub and grass
should be combined, and high water—consuming species such as trees and shrubs should be less selected as afforestation

tree species.

Key Words; Tamarix ramosissima nebkhas; soil water; precipitation; groundwater; water source; stable hydrogen and

oxygen isotopes
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Table 1 Overview of T. ramosissima nebkhas with different decline degree in lower reaches of Shiyang River

HEIEZS (KxTExE)

) i - o = 1 g
ML R J_{JC.*EJX Shrub morphology R KA 5 5{2’ T ] B A il .
Decline . . Groundwater Distance to Accompanying
Plot name ( LengthxwidthXheight ) / .
degree level/m farmland/m species

(mX mXm)

k3 (Bassia dasyphylla) |
I+ R 7x5%1.8 25 10 ¥ B3 (Salsola collina)
VA ( Calligonum mongolicum)

13 ( Nitraria tangutorum)

=M g 12x8x4.8 20 1500 21 ( Reaumuria soongarica) .
AR ( Haloxylon ammodendron)

Vi R 5%3x1.5 13 1200 SRR s

pIPsil] T Tx5%2.3 28 350 AN CEEE N 2 2
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K ML T AR 00T £ HOK & BIE , BRI RIS E T 2 — B R RRECEE B BT AE IR
SRS 78 105°C it T 12h BfE & FRHERELTE, HESKETAEARK,
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Fig.1 T. ramosissima nebkhas with different decline degrees in lower reaches of Shiyang River
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Fig.2 Seasonal variations of rainfall, temperature, 6'*0 and 6D of Mingin oasis in 2016
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Fig.3 Vertical variation of soil moisture (8'°0) of T. ramosissima nebkhas with different decline degrees in lower reaches of Shiyang River
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Fig.4 Relationship between 6'*0 and 6D in soil water of T. ramosissima nebkhas with different decline degrees in Shiyang River

F2 AEATHARFREESHEWEMMBEK MK, TBARKREBK 60 HIRMEE)
Table 2 Mean 6" 0(%o0) value( mean+SD ) for precipitation, groundwater, soil water and xylem water of T. ramosissima nebkhas with different

degradation degree in lower reaches of Shiyang River

TETEK IR HiREE HF 2 &=
Potential water source Severity of decline Spring Summer Autumn
2 HHEK L2}y 1.02+1.63 -1.81+1.99 5.76+4.42
Shallow soil water e -0.25+1.48 0.41+1.90 4.11£1.52
s 0.78+1.29 -0.49+1.36 1.02+2.79
&N 0.41£3.15 2.69+4.18 0.96+1.21
2 8K R 0.26+1.11 -3.81+0.82 -2.32+0.99
Middle soil water Hk -3.75+2.11 -0.75+1.19 2.34£0.91
N3 -3.25+1.07 -5.04+1.69 -4.22+2.82
&N -1.59+1.68 -5.54+2.50 -0.95+1.55
BRI 3K L) 3 -3.24+1.20 -6.29+0.30 -3.04+2.86
Deep soil water Hk -2.79+1.00 -3.34%1.81 0.08+1.13
N3 -6.49+1.41 -7.82+0.29 -5.65+2.63
&N -4.18+1.59 -7.15+1.02 -4.92+1.25
AJTERIK L) 3 -8.17+0.60 -11.11£3.46 -11.43+2.08
Xylem water HEE -8.40+0.91 -10.571.47 -11.60+2.81
GV 10.37+1.40 -13.98+1.48 -11.12£1.82
D -5.52£2.9 -8.28+1.03 -9.34x1.45
Rk L]} S -9.6+0.1 -9.3+0.4 -9.120.1
Groundwater HhE -9.3+0.05 -10.1x0.2 -8.1x1.01
Gy -10.5+0.5 -10.6+0.03 -11.00.04
&N -8.74%0.05 -8.81+1.00 -9.18+0.17
R R B -9.1+3.4 -3.3+5.3 -3.6%3.7
Precipitation W -9.1£2.3 -5.5+3.1 -4.3£3.8
&Y -11.5%1.5 -6.5+0.9 -4.8+0.02
D -9.82+1.90 -5.52+2.96 -0.82+1.35
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Fig.5 Regression relationship between 6D and 'O in rainfall, soil water, plants water and groundwater
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1.6%, FEREIREBL, ZHARNIE SR %K 58.5% , 1~ 7K 30.2% ,i%)Z L 1K 5.8% , HZHT /K 85.8%),
W2 K 6.3% 57K 3.6% ., FKZH T 7K 94.9% ,F%/K 1.3% ,TRIZ2 HHEK 2.1% , W B s8R B B, Z2 R0
B FEKIEF R 143 50 T 7K 24.4% | [5K 23% 1R J2 130K 22% , B 2544 F B KA H ) 43 5]
i K 81.8% ,WR)ZE 11K 8.8% , BE K 4.2% . FKZEHL T IK 96.3% , 1% )2 11K 0.8% , IR JZ 11K 2.5%
(E6), AFIGER TR 2B MIFE AR 22X K 7K (8 ) FH BB HE T o 3 5 iR > rp B iR > 3 B iR > A o
Wik, FEBE G TR HEZEH T K,

3 it

MR, ( Tamaricaceae) E— M E R , EFETE =4 , A HE VPN A PN B <y e U X , K
VGG P Bl TeT T I e s YA R oA ) AR A S8 TR P B ) A A AR R A A A Y wl
AR RIS T AT A AE R, R EAT BT R M s TG WP 02 038 A AL I T 10 2 7K IR 0 %o 7% i i
[ TR R A R A BRI 0—30em )2 K ik 57 75 S IR R I 5K, M 30—200em + 47
B EoK AP AR PR AR YD BORAIE M 3K 43 )2 (10—70em) B HUZ (70—150em) 1§ R Z
(150—210cm ) f A4F A5 200 AT 5T e A ) 3 R B2 B 22 AR I A 0 3 4 36K 4 (R RE A7 6 2 (0—60cm )
AR, H R 2 (60—200em) HIE/K M FIXI AR E . AR 5T BF AP A & I 2 A AR MaE i 3 3R Bk i 7 A
FEWE W AT BRI 7K 3 AE R0 o0 B S5 A TE 8 AR KBB4 C T, ABRARAE AN E A 7K ST FE . BRI IS
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Fig.6 The absorption and utilization ratio of potential water source of 7. ramosissima nebkhas with different degradation degree in

Shiyang River

HABE IS K RETEEN 3.55%—9.4% " | A8 K F 2 A ARMITE A 0—200em + )23 1 46K 4. F
(3.48% ) >HHJE (2.69% ) >HEE(1.97%) > #F (1.87%) , ¥I/NFHad A 5s + 3K A TR E, ki
FEER R K FRZ 30K, 78 MK 51 & A IR - 52 3 i AR K o A BE S RO Rk T g >
A B R IAH LU, 5838 22 BRIV DA VD HE 568 J22 8 BRI/, VDA T RO K B/ ] T8 A B A iR AR
WA DR AR K 5 0K SRR A7 28 22 10 AR (R RRIE R B, 6—10 JT B KR A 20T R i iR 2 4
FEMITHE N A KRN DTRREK

ZRRAIE AR A2 DL 3K o AR e o 2 R T, 3743 (3R A0 RN - LS S IR T 25 B R R Y 45
SREOT IR E R F AR B AR T R ) B A TR T A B BRI 2N DA PR IR, S A KR
PR, 2 EHE RV T LA R K s A R BB 809 Y L AEVERERE T DUAR (1749 4F) I BEFR B E) T R
S5 N AR (200D 4w 24 W b 24 B 22 QAR C0M i) ZOA0 SOM e, T R b SRR T A, R
AR [] A 2] S U P T /NS TT S W, 7 ) SR, 20 R DOk, 2 T RAE R, )R
Tk 2RI 7k BT RN 7 S A BRI LRI SRE AV, B 598 AR K A TH I B
R A R A SR R T R AN R R A, B AL A VD R RE SR UL Rl AR
KB, R KR BBV XA Ml A 77 oK o A ke 2 56 BB RO ME Y L T R B 2 b A A AR L T K
Fad 3x108m® , FECT XIEHL /KA 20 tH4D 70 AEARAY 1—9 m FRFE] 20 220109 12—28m "™ | Bl i
KA R, BBV 3 X A RS AR SR A T 5k WA AR AR AR 4GB IR R K R
F 10m LIT, EHOK XM A KRR R SEH . RGN GARMTEBMMAT AR % | 35 BRI, 228
FESEAE RS &R ARAE I CO LA 20 S BT AE R A SR R AR AT

TRGER IR AT IR Vi 22 BRIV DA TR () DGR IR B PR -, AR R 5 b T KBl i, AR AL XS 7K o g 4
VR S 5 b T K BEAR A T 524500 il AL R KBRS o AR S b 28 Hh DX AR AR, B0 11
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FRAR R B AR S5 R R AN e e AR R R EUH K, R KK A R Bt B 0 W AR
FHAE AN XIS 3K 53, Ko T 4 Jr s BEAE P R0 3 /K K A7 38 3, A Ao 6 ) R 3 R Ak A ik 2
(25—60cm) F3EAK T B FAGER 5 HEIE X Qi 22 A AR AT FH 32 22 AS 1 0 398K o Tk 2 7 AS
2, 20 FEMRUE Z AN XS o R 7K 1 R R IE 18.3% , ANIR) 7K 43 2544 T B9 14 7K 43 1) FH 5 s SR A 1 2% D1 AR
R KR v I T Y R Mk R A AR SR AT A B Y T K IR B T K YR A 38 i, B4
IR IREE T %, BRMNAN B 7K 23 F) R 5 Bt /K B TR A B8 i i me A 1 fin T B s P 3 Y pg 2 A T
B 47 AR T8 Vs 22 RSO 2 387K (40—100em ) ORI T F ARBE TS B H: = 28K o0 R IR SR 2 b
KA HAR R E AR R KJE M B IA) 22 )N BT i 22 A AR 7 28 K 2 2 K A3 R R & 0—30em K2
+HEIK (28.3% ) , XK BRI BN (16.6% ), (HXF 43 W R AR B9 R L2410 Y7 ) 2 A0 B ik )
85% M}, 7E/K 38 8 1 ( PIP2) JE R PR T, BRMIH: A 38 w] LA 32 W SR FH RS K 95 DA GE o7 W s 1 SR BRI 1400
IINFEE T A AT B T I 2% K&, 36 AT DATE 5 - R W ISk FE AR M 28 B KT AR A e B SRR U
N T) 1 R P 2 MM AR 2 32 R FH K 55 3 7K G R K ORI F LE I HE R b f iR > il SR
B> iR A TR Z T K, T REN SN T 7K 35 R C R i 22 SR mT i)
FTRBE , BRI AR S SR TR AR ) ) 3R FE T, W5 e B0 6 W 3 Yl 90 7 A FHL -[9-8 B A7 7R 7K T BBk
R AR B KB e R B P Rl B A K A e U B A X RAF AR M E A RE S I F B A Tk £
gt A HFEBE A IE K . 4% (Populus euphratica ) M5t [y 52 IS 5% B8 09 575 5] FR AROR , 50 ARAR IR 8 —
WA AR A AR Bl H T KA IR B, 70 AR A i AR I B R B R8s, i 245 H ke &
JEANA R X S A% 00 A B T ST | BRBRAN SN T 5 6 7 5 B Y MR 3% A, KRR35 534 B 5 4
Yl T TR AR S K AR LA A A AR A i R AR AR A TR R e mT AT
F ARG K IR0 B Z BRI B 2 R — RER Wl R A /N R A TR AR

4 #Hig

(1)2016 4F47 23 FIERE KL T M 6D = 6.468"™0 — 5.11,R* = 0.87, LI/NEF S 10 3, FEFH 60 192
AT

(2) AR R B BRI D\ + K 4378 B 2 AR, BRI S IR AR, 3 1R R 3 ™ i 75 6 FE /KRR
ZHEMIE N 0—200em 1 JZTREE V34 15K 73 HE P i (3.48% ) >SIRELE (2.69% ) > EE (1.97%) > B 7%
(1.87%) ., 6 H—10 H KX + 3K AMA TTRkEE K .

(3) Z BRI FERININ, TEIZ B AN 3 W45 B (258 52 ), A ) 8 1B 2 R AR 5 2 0t e
ISR HT L B3 40.63% , R/NHERF 8B (58.5% ) > B FEIR (41.7% ) 52 IR (39.3% ) >H H
WiR(23%) . HFFNFK TR ZREEMIE N\ ] TR AT SE B2 K
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