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Water sources of Salix matsudana and its response to the water level of
the Yellow River in the riparian of Ulan Buh desert

Ma Yingbin, Hao Xuting, Cui Jian, Wang Haoyi, Han Chunxia, Bai Qinwen, Huang Yaru

(Inner Mongolia Dengkou Desert Ecosystem Observation Research Station, Experimental Center of Desert Forestry,
Chinese Academy of Forestry, Dengkou 015200, Inner Mongolia, China)

Abstract: [Objective] To explore the water sources of riparian forests and their response to the water level of the Yellow River in the
Ulan Buh desert section of the Yellow River basin, reveal the water use strategies of Salix matsudana, understand their adaptability under
drought conditions, and to provide a theoretical basis for ecological protection and restoration in the desert area of the Yellow River
basin. [ Method] Salix matsudana was selected from the river bank of the Ulan Buh desert of Yellow River “Jizi bend”. In the growing
season of 2022-2023, plant stems were collected, as well as forest soil, groundwater, Yellow River water and other potential water
sources of plants. Water was extracted from plant and soil samples by a freeze-vacuum water extraction device, and the stable hydrogen
and oxygen isotopes of each water sample were determined and analyzed. The contribution ratio of different potential water sources to
plants was calculated using MixSIAR model. [Result] The water source of Salix matsudana had obvious seasonal changes. In May
2022, Salix matsudana mainly absorbed deep soil water, accounting for 84.1%. In June, July, August and September, the absorption
proportion of deep soil water decreased (44.6%, 36.9%, 26.0%, 54.1%). Concurrently, the proportion of water absorbed from the middle
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soil increased by 24.3%, 13.7%, 8.6% and 7.2%, respectively. Additionally, the proportion of groundwater absorption increased by 6.9%,

21.5%, 38.3% and 19.1% respectively during these months. From May to September 2023, Salix matsudana mainly absorbed deep soil

water and groundwater. The proportion of deep soil water absorption was 65.6%, 38.9%, 63.3%, 52.3% and 30.2%, and the proportion

of groundwater absorption was 14.3%, 31.6%, 18.6%, 29.1% and 48.2%, respectively. There was no significant difference between 2022

and 2023 in the contribution ratio of different potential water sources (P > 0.05). The proportion of groundwater absorbed by Salix

matsudana increased with the water level of the Yellow River, and the proportion of Yellow River water to the water source of Salix

matsudana decreased. [ Conclusion] The main water source of Salix matsudana is relatively reliable deep soil water and groundwater.

The water level of the Yellow River will affect the water source of Salix matsudana to a certain extent, especially the absorption ratio of

groundwater and Yellow River water, which reflects the adaptability of Salix matsudana to drought.

Keywords: water source; stable isotopes of hydrogen and oxygen; riparian plants; Yellow River water level; Ulan Buh desert
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Table 1 Soil particle size composition of the study plot

R WKL Granule content /%
Soil depth /em HHP Coarse sand P> Medium sand 40#} Fine sand WAt Very fine sand i3k Silt and clay

0~ 20 223+1.71 24.66+1.61 66.32+0.99 6.30+0.14 0.46+0.03
20 ~ 40 0.4340.30 25.23+2.55 69.79+3.05 4.29+0.20 0.26+0.06
40 ~ 60 2.16+1.53 19.7410.45 71.21+1.09 6.46+0.37 0.40+0.03
60 ~ 80 — 25.83+2.55 65.89+2.52 6.95+0.32 1.3340.09
80 ~ 100 — 25.00+6.68 62.82+6.25 9.11%£1.33 3.07%£0.43

100 ~ 120 — 26.60+3.98 66.21+4.24 6.41+0.31 0.79+0.14

12 HaRESME 3= (Rample / Reangara =1)x1 000 , (D

1.2.1 FES R

16 ] 155 22 AR AN YD IS B B IR 0 R
2022 71 2023 4 5—9 HHATFEMCRSE. RE
FE S ALFERE R Y 5400, 38 MR K AT K,
8:00—11:00 5l R4

T e R R AR 1 3 R 5P IEAH
ISR I E FEAR, REEE AR 3 ~ 5 mm K
2D ERGk, BEMRCRE 3 ANER, KRR
B, A0 2N 8 mL BEESFE SO, 4 B A
I DB FEREART L RS 3R S, A
HHREE 200 em REEVE A %, IR 10 2,
)7 20 om, HIEFESEEN 8 mL AEAR Y, 7R
s, MHEEEEE. BemmrELihs, BT
VKA 18 CARIE R AT -

Rk R K B KRS KRR S T
FE ARV 27 BF 7 Bt 0 P 2 B o 0o R R B PP R
£, BRIRFEKE SR BE AR s FERE 70 X B
I PR W DU b R B R K AR K AR A BB K
FE R A 28 75 50T 7 L R AR B KRR e PR M
NAKFNBE KR A EEN 4 mL KA, 7R
i, FIHE ORZEE. KFESFTRLEEFET
VKA 0 CABARAT -

122 FESADE

It A R B R Ik = IR I T AR RS A5 A i R
BCA R AR HEATIE, KRR R B2 K R
BIRIE YR %M LB K, B A KRR SR
H Finnigan Delta V Advantage [7] i & Lt 2 i 3% X
(Isotope ratio mass spectrometer) F1 Flash 2000 HT
JCE M (Elemental analyzer) ll5E, 54 &
H8D: + < 1.0%, 5°0: + < 0.2%0.

] s b 05 K (R 28 bEAR FH A SO 2 1 90 s 1
SERIEFE K (V-SMOW) T8 % (%) £,
B REBIRFE I FAL R IAE (Reppe) SR HED)
TR RN R A (Rygaaa) TEELER, EERSE RN
Feani) o8, HHEAXN:

R Ry 72 KR K FE A EF A2 R D 0
FRRFALER 'Hy "0 FEEZH, R 72 B Bril
FIbsHED I AR R 3R 2 L

1.3 HESHh

BT 7K A H SR FH B AT A X A ) B2 v
ISl E s, Hdn RIE T3 Chttp://www.yrec.
gov.en/) o A MixSIAR A5 2 1 BA [F) 9 7 /K JB
XHEP TR, ZEMERIESPTHRA, 7
LR AFKIE I oTdk bl 847 R1IES, 1B
e gy N5 P CE K IR 1K 8D 80 1, AR K 1
8D, 8O fH, /MEEHERE N0, BT KEEN
“long” , FRAIRZE ¥ B N “Residual only” ¥,
M. F Gelman 1 Geweke 1| Wi Ut 8, A Ui Sl U 14
A, S R D 25 18 8 KR BT R AR ) 5
fE ™o WEEKIR S ik 2 R 3K (0~ 60 em)
HE K (60 ~ 120 cm) « RJE 3K (120 ~
200 cm) . R IKAT BT K. A SPSS 18.0 %X
X Hdhs EAT R Gi it K BRI R T Z 0, A
Origin M3 T4 K

2 FER50h

2.1 ANEKFFRE SRR FFHE

AN A 7K A 1) Fa e AR TR A 25 8 R AE B 1
Jis. H1FEK I 8D 80 fH 75 i X 38 K < & K
L7 (LMWL) : 8D=7.748"0+2.90 (R>=0.971) ,
SRR KL TTFE (GMWL) : 8D=85"0+10"%,
DX 38 KR B K 2 7 FR AR AR R T 2 BR KR
BIK 277 R o FE7K K 8D 80 1 43 3l —109.1%0~
21.5%0~ —14.5%0~ 2.2%0; FHIAE KK 8D+ 8°0
B4 5 N —89.8%0~ —69.7 %0~ —12.6%0~ ~8.2%o;
+ /KK 8D, 80 {5 5N —90.5%0~ ~26.9 %o+
~14.4%0~ —0.2%0; M1 /K[ SD. 80 1 4> B A
~75.8%0~ —66.0%0+ —10.4%0~ —8.2%0; I K I]



A2 S A s AN e O 141

46 3
401 FEK
20l ¢ EEEK
s HITRK
0F K
20+ ¢ 'ﬁ%ﬂﬂ*fﬁ%l}ﬂ(
) GMWL
£ 40 ___rMwL
2 60t
,80 L
~100}
-120

°l6 14 12 10 8 6 4 2 0 2 4
8"°0 /%o
1 FAREXKKE SD. §°0 E4HE
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body in the study area
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Table 2 Variation characteristics of 5D and 3"°O values of potential water sources and xylem water of Salix matsudana

AR A L THIARTTHZK Xylem water d3gek HR K B K
Variation i of Salix matsudana Soil water Groundwater Yellow River water
characteristics " 5D 50 3D 30 D 50 D 30
S 2022 -79.6+48a -106+1.1a -668+147a -95+26a -70.6+25a -92+05a -58.1+37a -67+l.la
Mean /% 2023 -75.6+33b -95+0.7b -607+158b -7.5429b -71.8+2.1a -9.6+0.6a -58.6+48a 67+l.la
WRAH 2022 6.23 10.39 22.17 27.75 3.68 5.54 6.59 16.74
Cofficient of
variation /% 2023 447 7.46 26.31 38.64 3.02 6.32 8.54 17.81

T OARNFE/NG FREFOR 2022 FH1 2023 2R EE (P <0.05) . Different lower case letters mean significant differences between 2022 and 2023 (P < 0.05).
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