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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 80 - 5.11,R* = 0.87. Rainfall is mainly small rainfall events less than 5 mm, and the seasonal
effect of rainfall 6" O is obvious. Soil moisture of T. 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 §D showed that rainfall from June to October
contributed significantly to soil water supply in T. 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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JE ZRREMIE NV HE (T 1 1) o MY BT O T OKESE R R AR SRE S B MO T 4y (R )
P Z AR PR E R AR R . 2016 4E 5 A E 10 A 4] FAIZEREB I 3 DK BRI/
FEAAAIE ) 2 BOEMIREN  FEFE AR VR P8 USR] 7 R AR SR AR TR AE i, 22 3 M. BV IE R YR
0.1—0.3cm, £ 3—5cm LR AR/ M, 5 57 5 TGS A SmL SRAEFIH , Parafilm 35 11 %% £, 28 A 45 20
FEVSIRE, 17 TSI % — 18 C IR ARAT . L ANFE A REHI LA 20em (8] BE 432 B FE R A 200em , FT B+ A —
GBI 6 A 8mL SRAEN, A Parafilm 35 F %5 B, i AE IRAR ¥ 8, 45 1] 5295 25 ¥ URORAE , T 38K 4
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FeE SRR A OR LR RT R 4300k 2016 4F 4 H 22 H.23 H(FEMJE 1A~ H,3 AR 21. 1mm,
8" 0 H-8.79%0c) ,5 A 28 H.29 H( FMJ5 5d,5 A 20 H—5 A 22 HEZREMW 12mm,8"°0 4-10.27%0) ,6 F
27 H.6 H 28 H(F&HJ5 1d,6 H 26 HF%M 1. 1mm,8"0 H-8.64%0) ,7 H 28 H.7 H 29 H( F&MiJ5 15d,7 H
13 HFEM 7.5mm,8"0 }-4.3%c) ,8 H 31 H,9 H 1 H( N5 1d,8 H 29 HFEFN 4.5mm, 80 41-2.04%0) ,
10 49 H .10 H( P& 5d,10 A 4 HFER 4.3mm,8"0 H-1.20%o0) .
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Table 1 Overview of T. ramosissima nebkhas with different decline degree in lower reaches of Shiyang River

HENEA (K xTExE)

\ IR LR E IKAL E JF1) S f:
gy RrER DSOS Rk SACHBHER (LR
Decline . . Groundwater Distance to Accompanying
Plot name ( LengthXwidthXheight) / .
degree level /m farmland /m species

( mX mXm)

;'?(7]@@( Bassia dasyphylla) .
WH-F L35y Tx5%1.8 25 10 %{:;T'q( Salsola collina)
VI Calligonum mongolicum)

F13H( Nitraria tangutorum) .
=R liadis 12x8%4.8 20 1500 AR
R ( Haloxylon ammodendron)

Ahpg Y3 5x3%1.5 13 1200 EPiNaR
XIZ W 7x5%2.3 28 350 AR EEE N € 1

Reaumuria soongarica) .

1.2 tEdhtr
P20 A 9 ER i e ) 7 e L D e s = B B D sl R N 971 0 < i Rz 2 R
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Fig.1 T. ramosissima nebkhas with different decline degrees in lower reaches of Shiyang River
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2016 4 4—10 H RAEEI R A Em R liE R BV SR N SR K R 101.6mm , d AEREN 1Y 81.67% , FE L+
16 6.7.8 o HAEREMR S 48 Y, /NT Smm BY/NERT AT (5 95.83% . 2016 4FA7 F 1] T iEREK & N
8D =6.465"0 - 5.11,R* =0.87,1—5 H[%/K 8" 0.6D 4334T H-10.65%c—=7.52%0, —152.5%c—59.51%0, 3]
B3 5= 11.08%0+—104.26%0. 6—10 HR#EK §"™0.8D 2335 T K -6.85%0——1.2%0 , —44.60%c—1.66%0 , Y {H.
I3 R =4.57%0~18.07%0. 57K 80 /T =3.3%c——11.5%0, BEZE5 2546 A 5. ( 18 2) o i TR AN ], B
K 8"0 B2 KV s T A2, I B B 2800 .
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Fig.2 Seasonal variations of rainfall, temperature, §*O and 6D of Mingin oasis in 2016
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Fig.3 Vertical variation of soil moisture ( 5'*0) of T. ramosissima nebkhas with different decline degrees in lower reaches of Shiyang River
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INAIEZE RN 6D =4.6 6" 0-46.19, R* =0.90,5" 0.8D ZE AL [l 4 - 23.42%0—7. 19%0, — 167. 13%—
~20.83%o0, YA 550 -0.51%0, —51.55%0 . T J5 LR A AMIE N+ 1258 & 26K 8D = 4.096"°0 - 45.53,R* =
0.91 ,8"0.8D ZEALIE B} —22.68%0—6.13%0 , —154.09%——18.67%0 , YI{E. 73 1| 5 -3.80%0 , —60.99%0. 1% H &
TIRMBIZ AR MIE N L HEZE K2k N 8D =2.546"™ 0-48.09, R =0.68. +3E/K 6" 0.8D ZE4b 1 Bl H
~12.15%0—21.04%0, —103.68%c——21.73%0 , ¥ 535 H —1.41%0, —51.82%0. [&7K5 + 37K 6D XF Lt o3 Hr = W]
AN IR L Z R ARMIE A 3E7K 8D KT 1—5 A Bk 8D YA, (HH: 8D = F 6—10 A %K, iEH 6—10 A
R 7K X K KD 45 TTHREL K

ZRREMITE ML T 7K AR THRZK R 7K 6° 0 Rl ZE 15 AR AL R B AR AR A S (32 2) o R IR, H R K
80 N F-9.1%—=9.6%0, LM 0.5%0. HEFIR, 1T /K 60 /v F-8.1%c——10.1%0, L& 2%0. HE IR,
HF K 6"0 4t F - 10.5%—— 11.0%o0, AL 1§ 0.5%0. 5 BB, H 7K 60 /T - 8.74%0—-9.18%o0, L I
0.44%0. ZRAMIATHLK 60 BEEIR , N T-11.43%——8.17%0, T EF BN T —11.6%c—-8.4%0, T JF =
BT -10.37%0——13.98%0 , 1 FEFEIR , KK 60 4 F-9.34%0—~5.52%0, HZEW B T HZ K ZE.
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Fig.4 Relationship between 50 and §D in soil water of T. ramosissima nebkhas with different decline degrees in Shiyang River

£2 BFEATHABFEREESEEMEMAEK. TR, L HEKRAREK 60 FHHArHEE)
Table 2 Mean 6" 0( %0) value( mean+SD) for precipitation, groundwater, soil water and xylem water of 7. ramosissima nebkhas with different

degradation degree in lower reaches of Shiyang River

TEAE 7K IR HiRERE T " €=
Potential water source Severity of decline Spring Summer Autumn
RZE 5K R 1.02+1.63 -1.81+1.99 5.76+4.42
Shallow soil water g -0.25+1.48 0.41£1.90 4.11£1.52
CiN) S 0.78+1.29 -0.49+1.36 1.02+2.79
& 0.413.15 2.69+4.18 0.96+1.21
2 4K i) 3 0.26+1.11 -3.81+0.82 -2.32+0.99
Middle soil water e -3.75+2.11 -0.75+1.19 2.34x0.91
CiN) 3 -3.25+1.07 -5.04+1.69 —-4.22+2.82
& -1.59+1.68 -5.54+2.50 -0.95+1.55
RZE 50K E=3; 3 -3.24+1.20 -6.29+0.30 -3.0422.86
Deep soil water i -2.79+1.00 -3.34+1.81 0.08+1.13
CiN) 3 -6.49+1.41 -7.82+0.29 -5.65+2.63
& -4.18+1.59 -7.15+1.02 -4.92+1.25
AR FTERK B -8.17+0.60 —-11.11%3.46 -11.43+2.08
Xylem water g -8.40+0.91 -10.57+1.47 -11.60+2.81
CiVis 10.37+1.40 -13.98+1.48 -11.12+1.82
& -5.5242.9 -8.28+1.03 -9.34+1.45
Rk B -9.620.1 -9.3+0.4 -9.1x0.1
Groundwater R -9.3+0.05 -10.1£0.2 -8.1x1.01
W -10.5+0.5 -10.6+0.03 -11.0+0.04
& -8.74%0.05 -8.81=1.00 -9.18+0.17
[4a5R) R -9.1+3.4 -3.3£5.3 -3.6+3.7
Precipitation i -9.1x2.3 -5.5+3.1 -4.3+3.8
Y -11.51.5 -6.5+0.9 -4.8+0.02
W -9.82+1.90 -5.52+2.96 -0.82+1.35
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A LS n A N TRl IR AR B 2 R N VD HE K 78 R 2 T FE R 8D = 2.96°0 — 45.9,R* = 0.74. 7§
KRN T RERKRAKL A T, FHBKAB I RAT TN ZE LR ZSRREIA K-S 5K,
B7K HLR 7K 8D-6"0 28 XA A 7 RAIKZE AT, UERH 387K (BFK iR 7K R AS [R) 5218 5B 22 e ARAI i A 1
TEAE K .

B 5 Bk .TEA EMASHTASD 56%0 HEERIEFXR

Fig.5 Regression relationship between 6D and 6O in rainfall, soil water, plants water and groundwater

ANFHRAEFR B 22 B R ADHE A AE K K A o R 22 S 8 . R B o aR B B, 2 R BRI AR 2 R T LT K
46.1% [%7K 39.3% . B ZF|HH T K 86.7% , /57K 2.6% ,1K)= 13K 5.8% . FkZH|FHHL T /K 96.6% , )2+
BK 1.8% . TEERIRIE, Z BRI 2= K UE R F LA 53 5 0 H T 7K 46.2% , K&K 41.7% , )2 138K
5% . EZEFIHHLTIK 93.6% 145K 2.7% %2 13K 1.7% . FRZEF LT K 94.5% , 15K 2.6% , IR T35k
1.6% . HEFEIRME, ZHAME SR K 58.5% 11 F /K 30.2% 182 +3%K 5.8% . EZHF/K 85.8%,
WZE 1K 6.3% 57K 3.6% . FKZFHL T 7K 94.9% ,[57K 1.3% ,IRIZE T3K 2.1% . B 2R B B, Z R
F 4 T EKIER L4 ) A o R 7K 24.4% ,[67K 23% 182 T HEK 22% . 2244 TR IR R E 43 )
LT K 81.8% ,IK)Z 3K 8.8%, FEIK 4.2% . BKZEHL T /K 96.3% , 1% 2 £ 17K 0.8% , TR)Z 1K 2.5%
(L 6) o ANIAIEIR TR 22 R ARMIVE AT 220t 8 7K A R L 491 HE 13 g o 3 3 R > v 8 5 3 > 0 B iR > W o
Wik, HF BB W TR HRZ K.

3 iTtig

BEMIEL ( Tamaricaceae) f&=— " E RN IR T2E =20, A5 WM rh e 9 19y s rpols "9 R s X, 3% [
VUL A Bl S O e et P R A ) o ARMIRI A A0 T T R FE R R ) SR A TR AR I A A A 2 T
TEAR MR ST T HEA TG AT TR I EA TR A M ORI 082 30 AL R T 18 2 7K G bR 0 X 2 i
SRS NP R R o AR 0—30cm #6)2 75 /K i 32 75 S R R S A 40K, M 30—200cem + 481
P KB HAR > o EUPRE ARYD BRI £ K )2 (10—70cm) 55 U2 ( 70—150cm) %52
( 150—210cm) 25 R 5 2 A9 & AR [ B 782 38 2 A A HE IV 3+ /K 43 TR BE A7 7 22 ( 0—60cm)
FRE S, TR 2 60—200em) - EEAK M FAXTRRAE o ASWFSTRFSME A & I 2 B MIiE 1 B TR B A Yy Nk RE
FET B AT BRI K I AERR R B AR A IE AR 4G BB B A AR HE AR K I FE . AR
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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
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