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Abstract: Youjiang River Valley in Baise is one of the famous dry and hot river valleys in China. Drought is the most
serious meteorological disaster in the region. It has a unique suitable environment for mango and is the main mango
producing area in China. However, the research on the water use strategy of Mango in Baise dry-hot river valley region
is still lacking. Based on based on the measuring of hydrogen and oxygen stable isotope of precipitation, soil water at
different layers, groundwater, and mango xylem water, the variation characteristics of hydrogen-oxygen isotope an its
influencing factors of precipitation were analyzed, and the water absorption sources of mango roots at different growth
stages were quantified. The hydrogen-oxygen stable isotopes and d-excess had obvious seasonal changes in the year,
which were low in rainy season and high in dry season. The local meteoric water line was dD=8.25874'*0+12.308
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(r=0.9968, n=35, P<0.001) for the area. Under the influence of monsoon climate, the stable isotope value of precipita-
tion had a significantly negative linear relationship with precipitation amounts and air temperature (£<0.05). During
mango flowering stage, young fruit stage, fruit expansion stage, and mature stage, the stable isotopes of soil water be-
came poor with the increase of soil depth. In the flowering stage and young fruit stage, mango trees used a relatively
uniform proportion of soil water at different depths and groundwater, while in the expansion stage and maturity stage,
mango trees mainly used deep soil water and groundwater, indicating that mango trees in this area mainly use deep soil
water and groundwater as water sources, as mango trees’ roots are mainly distributed in deep layers, and reveals its
conservative water use strategies. The variation of hydrogen-oxygen stable isotopes of precipitation indicates the xero-
thermic environment of Baise dry-hot river valley region, and mango mainly uses deeper soil water and groundwater, the

above results are expected to provide a basis for the sustainable development of mango industry in this area.
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Mean Max Min Mean Max Min Mean Max Min

4 -1.81 -0.97 -2.63 -1.73 4.35 -9.33 12.76 14.43 11.73

5 -3.72 -2.03 -8.54 -17.87 —6.27 -56.60 11.89 13.74 9.99

6 —6.54 —5.43 -7.21 —42.74 -36.35 —47.45 9.58 11.52 6.97

7 —7.41 -5.71 —8.88 —48.66 -36.41 -60.08 10.62 12.80 8.62
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10 -9.14 -6.37 -11.37 —61.30 -38.09 —78.35 11.81 14.82 7.92

aat -7.39 -0.97 —-15.75 —48.70 4.35 -116.03 10.78 14.82 4.92
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Relationships between 6180 and JD in precipitation and rainfall amount (A, C) and air temperature (B, D)
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Fig. 3 Comparison of local meteoric water line in study
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s 4 HTERAAREH K7 8D {6 M-40.246%o,
5 40 cm KU K EHTK 6D HAHLE; 5
H B KR K43 6D H N—45.155%0, XFR T
60 cm K LUF 5K T K 6D E; 6 H - R
AKJFHERIK 3 8 D H-39.640%0, 5 60 cm M LLF
THOKFIH K SD EHAME . ZEAKE, HRM
FEN B A T 2 50K Kb oK,
25 A VR 2 3K Kot oK R Al L,
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EOWAR G R Ttk ik, Kk R, MaFEE
Bl 1 1 5 — 20 W A S 2 oK Ok R A 5T
R

FIHZ e IR AR (T IsoSource KX
) 78 AT P SRR A% 2 A KR S b T K Y
FIH ], FEotradfrh Ll s D HI s R A
F (R 3), 3 HLZAibEmEs D, WAL
XA 4 )2 K oy K MR OK R B R ¥ 5, Xt

20~40 cm b HIERK SR EL GRS s 4 H 4R
WFERMM 40em DT H)ZEHKEMTAK; 5
HRSEIE I 6 H B 2R A 60 cm LU
TR SR K, R TE B X bR K A
FHLLBIE R 58.9% 2 BH T FAAT 43 iy X 7 R4 32
VIR K BT KK IR, Xl T R
PR R EZ A MAEIRIZ, VLB P R S TR
SERUIK 53w

*3 ET oD WARRE T EAKRE T KIS RER A BRI FTEKE
Tab. 3 Contribution rates of soil water at different depths and groundwater to mango tree at different
growing stage based on 6D

H 4 3E/K Tk % Contribution rates of soil water/% HiR K SRR
Month Contribution rate of
10 cm 20 cm 30 cm 40 cm 60 cm 80 cm 100 cm groundwate/%
3 11.3 14.5 15.1 15.1 11.5 11.8 11.3 11.3
4 6.2 7.9 8.3 12.5 16.2 16.9 16.9 17.0
5 4.4 5.2 8.1 9.8 20.3 20.5 14.9 18.6
6 2.6 2.1 1.8 2.7 12.2 10.7 10.6 58.9
3 it AR R I, TR RN %

31 KEWESERERMEARREZMESE

o [ K AR 60 A8 Ak Y Bl 9 —13.9%0~
—3.6%0, OD ARALIEEH-134%0~—17%"!, AHF
FEr 60 1 oD 7S {k 8 BBl 7E b [ ek SR R
AT N o TR b T T R R/
ik 2013—2018 4F H REREK R S A fa g M7
FE, K 6 "0 LML I N -15.20%0~1.06%0 , 9D
5 AL 3 BBl S —118.88%0~32.00%0 , d {H A T—9.25%0~
33.89%0 2 ], FIIME N 12.02%", AHFFE X I,
(fFEaTT) SHMR/NRER (6T )
P FAEVE AL HLX , Pk 6 'O, oD HI d {ERY7E
A Bt AE S B P o SR TG BIF 5 4 S 2
A o7 ZAE AR AR, W0 0" 0 B R(E N 1.06%o,
oD Fe KR 32%0, iXJEH THUE T T AKX,
/N T 20 mm FEK, HEX 2 mm KD
PEAT T I , 1 SRR K AR AR B0 i i [0 R ARAE
TR T E Rl A AR

KEREAK T 60 T 6D {8 A8k 5 77 A= [k
YT R UIAHOG , bk A R A rp i 28 %
FIEELE IR 6'°0 H1 0D (H /NS i 3%
Rk S R R R — R AEE DL T SE M
G B I 1 4 0 7 1) FERARR 1 KBR300, W 4 B T
05 1] AR A 25 BE RGN,V v AR B o 1 ik L ) 5
FRARON , it b T A3 T R T B R B RN, B
WA 7k 184 R T U 20 1) [ K B R Y R K AR

AT T A R i XU R RE SR R 2 R R4 i A
MEER R Z —, A5 R R XA 2
RN KA AESIERE TSI Il ) TR MR
AT R B 680 5 B IR R B R O
XZ, WEETE 1C, 5% HEK 0.27%0, %
W FR R IR RN (38 o (EL R T w5 i
w L JRINAE TREK 2 A A SIS STk 6 8
AHEXRR, MbmRE—ERE SR ER
JERMM KR ) A—5, REhEpETEXIXA
WFFE 2 B0 S B s e R IR 7 T AE 52
PRS- ATl e DN S N R i € < T B
FERN AN T IR, SECE E R E R
R E5REW AR A X JE IRV,
22 S A . TR PR 245 A 9L B DA R R I )
AR, — B R T R o M,
SCHOTTERER %P8 e F a8k UERE W 4E 0'°0
EEESRENFRP R T E R IEHERER,
Bt AR ASRAS BR H A, Bk Py 6'%0 (i tute
THE, Bk 0'°0 50 2 ] 56 2 A7 AE i 23 N
25, RUFREE R T IX AE7E B 35 I RN
TRV, FII T b X A AT 5T % S O L K
A UV e b 30 /DN O Sl T O T 31 e Ak
Hh S 4 R 2% o o T P T el A R o A
B 1 mm, 80 {HFEE 0.05%, HIREEXF 6'°0
H1 SD 1453 M 528 F 548 TR 2 () 52 1)



130 o AE A F AR

%44

S S RV O) i A N AT DS LN
TSR R L )78 0D=8.370"°0+14.45, %}
SRR A Y R F BRI K L7 R I R
WG, SIS KE ML, hTK
ORI Kyt =, B E Ok, &4
FE MR ERR S ) MRS E R, KR
SREKL R RER A R AR . AW 78 857 /Y
5 B 5 A R AT A o 4 U K T
(0D=8.746"0+15.46 ), I bRI4 252215k <7 iy H Ak
( 6D=8.426"°0+16.28 ). # FH ( oD=8.826'"°0+
22.06 ), FHE (6D=8.086"0+11.08 ) K ERIT. (D=
7.680'%0+8.73 ) 3144 1) KAk £k 07 AR AR
¢ BH 0 0 b X R K S e U AR | KRR TR D
Frhb S s Al . 3 Ak, KA, KRAFEK
LRI NPT AR E B K
2R 1R MR 27/ T e e X9 5 BT
(0D=9.0165180+19.66 ) 4 FEMPH Je Kb,
S TS X TR AR AR . Bkt
(RN RN & &L T U S U ¥ &5
T 118 v A S ke T 5t 3 LA 32 KBk M R b 7K 9%
RS T, B E B 3R Y K BT AR R R Y
KISV EAR K], B 559555 = oG
W A X KRR EKL TR
oD=7.565"30- 0.988 (1=0.984, P<0.001, n=24 ), &}
SRR AR FE /N, 2Bz M DX Sy T4
SAREFFE
32 TERBIKSFKIE

BAKRE, TR R, R R R
R HEK 5 Kt F KR He i3 R ¥ sy, RSy
TR A ) = R F R 2 4 K B R K
FERH Iz X P SR AR AR LR K AR Y
MrBe, FEELIERIZE 3K N H T K A KRR,
XTI X R E A 302, AR EE S
FER)Z , A0 TR PR SF K o R SR G . 24K
o3, 76T 52T 50 X 88 & TR B K
B BRI, RZ2 HOK S KR
Wb, MEAREWAARREA ZSRANEZEA
) RE T R AR B DR T 1) - 5K o A+ 75 1 A4
KFEL, HTFLATRAR AT 3RO X A e iR )2
KB T K, 2R ZR T AR A R /N
KA REAS BN (2 3k 0 1

TN, RIS RI A A R IR K 43 55 SR A
2555, IRV A2 R SR TR A o) AR DX 7K 43 BR 58 1) 5
M), A2 5K sl 7K 43 W A OHG R LA B R ) o ek e A

AR R TR R AR RS R K B,
BT 1L S R el S SRR SR S B R e K i S e
F I 44%~47%, 1w T H AR B AR S
R R — e B AE AR 2R, (H i T S0 AR R 7K
PO, FEOZXE BRER . EkmE, St
HEKE TR, nIRIFKED, BRI S8
ZKARE . BRI, DX SRR SR 2k
FU A S SR WS TR JZ 7K 43 R T 7K DL 4
FezEls, RbixA E MK T RIS LI 2 .

AN, HTREREAIR, KRigRBCERE)Z
+HOKRE R AN EES 5HE, FAsE
PR IR R TR MR K, Rl TR A e SR AR
FIH T ZRZR K (EIERZE LK AT
K)o ZEA WX PR IR 3 | R RITREL . K
O3 F R WS B R PRSP SRR AR, A 5T UL X 2
RPN FEAE T TFEARE, RHMTBET
AT A HERE, A IRA KR, PR
T IR FI BRI &5

4 g

BT I 2 X K S AR R AR AR N
BHBMET AR, o HAMEAR (d) WEWNE
IR 2 S AR A RS IX I R K 20 R Ry
6D=8.25876"0+12.308 ( =0.9968, n=35, P< 0.001 ).,
K S AR TR 2 AR b B - SR A B
AR FEACIARIGER I, PSR X &2 ik 1
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