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Spatiotemporal Patterns of Deep Soil Water Deficit in Apple Orchards of

Different Stand Ages in Loess Tableland
Shi Xiaochi'*, Wang Yunqiang"*?, Tong Yongping"’
(1.State Key Laboratory of Loess Science, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710061, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China; 3.National Observation and Research Station of
Earth Critical Zone on the Loess Plateau in Shaanxi, Xi'an 710061, China)

Abstract: [ Objective] Scientifically assessing the development risk of deep soil water deficit is of great
significance for water management, renewal regulation, and sustainable operation of apple orchards, the dominant
economic forest type in the Loess Tableland. Therefore, there is an urgent need to clarify the spatiotemporal
evolution and vertical differentiation patterns of deep soil water deficit in apple orchards of different stand ages in
this region. [ Methods] Farmland and apple orchards of different stand ages (young, middle-aged, and mature)
were selected in the LLuochuan tableland. Based on in situ observations of volumetric soil water content (SWC) in
the 0-5 m soil profile from 2021 to 2025, the dynamics of soil water content deficit (ASWC) and the key layers of
soil water storage deficit (ASWS) in the 1—5 m soil layer were analyzed. [Results] During the monitoring

period, deep SWC in farmland increased in stages, whereas apple orchard soils generally became drier. Young
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orchards showed obvious drying in the later stage, middle-aged orchards exhibited persistent water deficit, and
mature orchards showed staged recovery in SWC. With farmland as the reference, the mean ASWC in the 1—5m
layer was widespread and showed obvious vertical heterogeneity in the orchards. Deficit intensity ranked as middle-
aged (2.5%)>mature (1.3%)>young (0.2%), among which the middle-aged orchards had the thickest deficit soil
layer (2—5 m). From 2021 to 2025, the mean ASWC in the 1—5 m layer of orchards of all three stand ages
declined significantly (p<C0.001, R*>0.74), with the fastest decline in middle-aged orchards (slope=—0.003 5),
indicating that soil water deficit continuously intensified and followed a pattern of first increasing and then
decreasing with stand age. The ASWS in different soil layers showed that the 4—5 m soil layer was the key layer
of soil water deficit for orchards of all stand ages, and the corresponding ASWS values in young, middle-aged,
and mature orchards were —9.0, —17.3, and —13.2 mm), respectively. [ Conclusion] The assessment of orchard

water deficit should simultaneously consider stand age and key deficit layers, and the soil water carrying capacity

should be taken as an important criterion for planting density and orchard renewal.

Keywords: loess tableland ; apple orchards; stand age; deep soil water content; water deficit

Received: 2026-02-27 Revised: 2026-03-26

K I3 5 R ) 24 B R DX A SR AR
AR OCBER T 2 B R R A TR A A
30 SR el 22 b T AL 5 22 gk, XK 23 9 AR
R, A e AR AT R, S B K o SRR P H
fit 2 o X R OF S BE A I ) 9 4R R W R AR, B &
Gk KR 2 A K B RS TR AR
FER AR K G S TP AR R IR R L
Koy — B i B Rk — Bt e, | R IR
WA 8, B T B T R B0 L, T R
R AL R OB AT R S S 20 R ARAE P I KRR
Mo BRI, ZEK BEIR AR H 25 ™ IR 1 15 5 R , s
JZ L HEOK o3 5 BRI AR AR O i B AR B B
JCR B W DX AT AR A R T g R 1Y O B A Al
B 1), b PR B X Js A 25 4 5 ROl 28 5% A AR
BERELT,

SR b R R R IX B S R BT, s
JHRAE Sy v g 5 e S8 (7 S SR A X S R Ao A
AR E e 3.3 00 hm?s il T 77l & J Iy s A, 9
DU 3 2 el 0 3t 77 7 A [R) AR i SRR R A7 1A% S o
SEATAR I N BR 2 1 3K 23 75 R B 23 A 18 22 R AT
Xt T T 7 Rl s i kR B A B
o AP, AR R ), )2
K Wi S R B TR K B s R R RG>, B
TEZ AR R 5 83 BB . #E— B R 3R
B, 3k Foft = S8 K el 20 19 B2 B AN 5 PR 2 A K
B TR 7 R AR &R T FL, SRR Y 2% i 5 R K IR B2
Yo, S BOK 7 wkom L 3 TR A K A Y B
PEAS o BR T 52 B % 5 82 ma Sb 3 R e 4 )
JK 735 R B A TN A S A s AT T Y R R A

Accepted: 2026-04-06

Online( www .cnki.net): 2026-05-12

PRV R TR UR BE A 2 1 K S35 Bt IR 5% PR Y ) g
o R A AR B 22 00 R AN TR B
R R R R oKy T s SRR R BIREZ
] 1Y G 2 (R B0AT iR 2 22 A B SR ) T A LR
— PRI B M BRRE E TR BE 4 BT, 6 T AH ) M 3 B T Y
AN TR AR U 3 R el 22 1) Y 2R e ) Fe AT AN o 1 A [
MRIE T B L4, BE % FE AR T ST RS B R L AR
Bl MR I 30 () 42 s e 3 S el K 0 A K o B R R 2
AKXF A 3K 43 5 B R, P, R ZE G
JEARE TP 50 AN ) 2 R B 0 K A3 B A AR A
T LS b I2 W R TR 2 K 43 5 i 1 G B B
BE R 2 RN AR FUAE

Y T b, ASHIF 58 AE ¥ )1 I 1 A () Y b SR R T
TE AN [R] AR S R el S B9 X &, T 2021—2025 4F
], RS TT VR R 5 m 1) - 587K 43 2 A WA, M 3% 252
LU0 £ 48 7 AN [ Ay 37 5 el )22+ 80K 43 5 B
1] 43 A5 5 B 25T AR FRAE PR R AR A G it 4 0
IK Gy 5 e A K HL AR AR R, DA O B A XS AR
fit BREPEA SRR T B 5 P R 45 B U RL A K
1 M5 F%®
1.1 HREHFER

WKFE B 75 B - 55 5 BR OG5 ol [ 5K BF A0 L 2= 0
DU 5% 3l , 26 B A g D L R S R e A T B D 4 4
T I B (35°267 ~36°04'N,109°13" ~109°45'E)
i 7Y Y5 T R W SE X . 31 B T v R
MBS B 4 R 1k 80~220 m, @ T HiL A fiY 8 + SR
X0 32 X Wz il 28 KU X, W AR, 2 AR 3
S 9.2 °CL, ZAEF- R K i 590 mm, H Z & H7E 6—
9H 4 H MRt E 2418.8 h, TR 180 d™, + 4

http. // stbexb.alljournal.com.cn



555 1

A B A« 2 I DR T bl 392 SR el TR 2 R 30K 93 75 e 4 I 25 28 A AR AT 197

AN BYT A+ H SR DL IE O F R 2 1 100 m.
B TREmEERD, EENERNEESESE
8 S RS R PRI, A D o S SRR Y P T X
Zoad ZAFRY LR %) BB R B A R R S
BRI SR, B FI% KT KA R R, SR
FEl B 7K o A S R UR LR K Ol o B9 ER B TER
o AR AR N 2808 B (W 52 T, JR 3 H X 3K 4
S 1) R Ry IR R A K RN JE L 48 B R Tl
2924 1 S L 7 e R AR TR GBI B
12 HAXEERSHSAXE

TEI 19 T 36 B 3 A N () Rty 178 1 3 1k S SR el
T 2021 A4 I Jr R ) THT - 497K 43 3 L 3 5%, 5[]
A 9 BRI A A b Ry o BB o 3 AN (] BRCl fg 2 2R
FEl 439 Ay = 2017 4 38 bl (4 SR el L 32 o Y17) . 2009 4
adpel CHr R SR L 32 o8 YO09) A1 2001 4F 78 bel (3 % SR el
WEN YO o FEREASMRIE S PN, 15 B 24> 3 52 00
S SR AR b (NDO A by K 43 X6 BR, 35 1A U800
R 25 SRR T A b R A I e R B it T R R
A At AR A R A R 4 m X 5 m,
FL35 R JCHE W R 7R SR B o S [ bR i 2R el 11 b 2 45 B
YR A R 5 i R AR 4 A AR X it AR DL R A AR
B it AR AR A 4 2R it 2 A A CRUBE B Sy 3

FERFAS WD RE &, i B0 10 em 1 45 11T
SYIZHURE o AE 0~2 m TR B Y BURE ] % 2 20 em, 1 76
2~5 m VR B A IBORE (8] [ >4 50 emo BURE 58 U, 76 56
L 23 0~5 m IR ) PVC VLI 45, 5k i — BE
[ J , 2R FH A 48 5 TDR #5€3k S A7 W 0 4 30 1 7y + 45
BB KR (SWC, %), BB 20 cm id 5% 14> SWC 4L
it o hy I A s A TP % 3 5 el R ) T A 3 K
Iy AR AL ASBIFGE N 2021 4E 5 A JF B, R 25 7 2 I 51
i SWC UL, 2 20254F 6 A 1k, L4553 20 Ik SWC I
B | 25 1 B A 78 56 1 A9 2 1~5 m B2 58K 4y
7 B B 5 AR PR EAR R 2R )2 A M K 6
S A e B g W [ 38 DA A K 2R R O T
R B . W)Z Kk AR AR X 218, 20 YO
I 7 25 2021—2025 45 A [a) 45 403 F1 32 22 7K 4328 Ak By
B, w] R X TR 2 4K 435 B A AR AR S

AHIE 5 B TE a7 AS [ bR i 3 5 el O 2% 4= HE K 4y
R S AR LR R 22 o R IE AR BROHE A BT
b AR R e B M R K R R, B bR R 2
0~1m iy SWCEHE, B1ET 1~5 m i)z SWC 42
fbo. EABIE R, B AR m R R 4
FOKEZMEKABSEEZ ML, AR K8
F BRI IRZ 100 1 m LR 2 8 S ok AR
S R G I, AR Ak o R T A KR K R
FHOK S HEZ B, £HOK S REALE T 5 RS, £

AR NS | A i wt S =S N 1/ 0 £ e = 21N
KWL R BRI 5 m, FEEIRET 24T 105 E
— IR AR R A KA TP AE S m DL B P
1~5m + 280N R 2 58K 43 77 G4 v b 30 A i Ry
R X s 02 5 8 R K 508 AT 5 m
SO T 8 (R — B0, T AN ) 2 S 5 R 1 L
Y500, &b AR S 22 L 5K FoiE
AT, T 1~5 m B9 I A o
1.3 tTEHERIRKES LEASENLIER
1.3.1 xR meak o HHEE L E )5 1T
KA 5 2 mm 55 )5, 5% ] Mastersizer 3000 %38
S BE 3 AT A S - S SURL 2 B . SR FH 3 [ 1 A o
3 43 + HERL G - 85 KL (0.05~2 mm) KL (0.002~
0.05 mm) . % ki ( <<0.002 mm) . R HAZ R &K
(CV, %) K VAl AN [7] 4 b 1 58 UKL 41 AR 1) A5 S
CV IR TTEN -

CV:?W—DX 100% (1)

Ao SD hy 45 R G i B AR ME 25 5 MO A5 R i
1 418
1.3.2 3 RHyFHIEAF KEBUTA L SWC W
DU I, e ok ) — W e 1) ) — = 2R A —
RIS Y 2 A4 T UL DU A i BT 2, AR A 9% R AR 20
(9 SWC B4l 5 A% M B2 5K S IR o o T3 248 b 3R
TIE - 53 7K 43 728 Ak 1 B 18] 7 SRR AR, A AIF 5 1 05 4% R
iy AR E T Y U — Ak S K B (SWCAD
HEAXRN:

A.,=SWC.,— SWC. (2)
K SWC., IR = 76 0 2] e R B & K 8, 065
SWC W iZ I B 7E A 0 W U H 3 B SB35 8 . B 3ok
FIE— 5, AR

SWCA _2>< Az./iA:‘min _1 (3)
o Az.max - A:,min
A AL 5 A 7090 0 TR 2 76 0039 P9 3 F- 19

He /M 5 i KAE s A SCSWCA K B9 10— A6 A8, 13
B OE f5 T R AE A X i 0/ TR A TR 0~1
1 f52 /N~ Fie KR HEAL -

FES DML RE L, i — 25 3150 [ bRl 2R [l
AHXT T4 (9 + B 5 K i 5 Bk (ASWC, %00, Hoat

(=R/NS WS
ASWC., = SWC™ — SWCYP (4)
AP SWCE R SWCEY 233l Sk B Tl 5 4 b 7E IR % =

HI ey RERRR S K&, Y. 2 ASWC, << 0K}, 3R
7 R R AL A S K AR T AR L, S AR X T R
A Hodfn X E MR, F 7R A T R B R . AR SR
SOy R B B B TR AR b o

http. // stbexb.alljournal.com.cn



198 KRR

840 %

Sk TH R b [R] B9 W) 4R R 25 S, ME A & AR
9 P4 S SR B SWC 75 Bl B # Jns RR E LA T IR
(2021 4F 5 H OBy SWC B ds o He i, 1155 4% 2 007 2R el
AR T4 i 4 38 5 7K i 7 g AR B CASWC,, %006
ZAR AR ] T RARTE S BR W0 4h 22 5 05, W i 0 P 2R T
AN A b+ 58 oK T SRR A s A . TEREA
Kh:

ASWC,,=ASWC.,— ASWC., (5)

M ASWC, <O B, R X F i s ml iz + 2
SR Bl AR X T A Ml Y A 38 K g3 g ek — 20 e 5 o4
X AR R K, 87 o ol 2 B i

B SWC 22 5 7 4 Ry T EOUL A4 A K 48 B L 3
BAE 20 em + 2 (Ax=0.2 m) 1Y + 4% K & T b
(ASWS,mm) AR

ASWC.,
100

BT A, R AR £ 2 (1~2.2~3.3~
4. 4~5.1~5 m) AR it 7K & A8 46, T e AN )+
JEXT BRI AR K T R SR Y BT
1.3.3 HIFES AR LK EHE A T RS AR
21t o Aok H Excel 2021 8 58 i . >k H OriginPro
2025 A2 i 3K 43 A8 A s R) 7 4 TR 22 1B
PRI 45 o SR B 26 PR A 7 vk AR A 4 2 Yk S 1
B 22 (B9 (L, AN PEAT AN FI A AR ) Asf [ 8] 5 A -+ 398

(a) Y17(4hi#%)

ASWS. ,=

X Az X 1000 (6)

(b) YO9( i)

K A3 B T AR A K Ay AR A AR R ISR IX
B 15 0235 8] 4345 &L AreGIS Pro 3.x 8451

2 GRE5SW

21 AEA#MIEEABILERNEALIASER
211 EXEHREeE k&4 RE1AH, 3D A
AR S SR ] R K A AR M i S R b R T £
BERT, J8 T 0 - 50k 58 1, B AL e AR
Yo FEF M A L R AE A oA R B IR X
1~5m T JZH)E T L1208 D 228+, A [FAF H fH] 2E
] 19 - E K T3 R v B A — Bk . R RIEAS
[ii) 5 b 18]+ 38 590RE 21 A% 1Y) 25 8] 48 5 55 /N CREORL L H
BB SRR CV A 12.7% .8.0% Fi
11.4%) o % T -+ 58 5 b AR g 0k g — 2obk, T 1
230 2o W D - 3K A 1 B A AR Ak Zm S R A K S
K 431 HE 2Z 18] A B DG R | T G % 38 5 A A 00+
K AR T8 o J5 Ml 0 5 ) o %A S SRl s ) B R A
/NC<ZE km) A TR ] 9 A 8 S kB IR M S, O SR
FH— Sy Ao A =0 5 R A RS . A TSR
i N i< o = S 1= T e =00 I A A vl
P 23R A 45 460 R = HE K R B 7= A S ) . ik AR 3
— N7 ML R SR A AT A HEBR RS MU L R
FEAE T, X 2 IT A M BT . ok, A
5% £ 038 < 76 AR X 2 — (1% 57 1 55 45 B AR 1 R K
I 2 S EON R R )ZE R Ky 2 R0 EER T

(c) YO1(Zi%)

— E Y% — — B —

— b — — Rk —

Bl EEM1-SmREADTIEFROTERM=RE(ZEH)

Fig.1 USDA soil texture triangles for soil samples from different soil layers at 1-5 m depths across different sampling sites

212 RELXBELSKREDHS NHESHEHEAR
HEREN LK R A RFE LR SWC i
F1IH— A IR P 2 B IR 2 1) SWCA By I 1] 2 25 22 1k
ik CB 2D o R b, W0 3 Py oA b 5 2R Tl 7 IR )2
SWC A4k I i 25 5 4 Ry B S, A% M T 5 T8 1l B Bt
SR, T AN [ A i S Pl AR G RO R S T
M TE] 5 51 5k -, 2021—2024 4E & FEHL 1~5 m + 2
() SWCA H R 52 B B MUk o), i oK 38 B 4R 22 ] 1)
A HEA 2024 4F TR PR ST AR MR [ Y AR AR 7
[ T 4h B 8404k . 2024 4E 7 A % 20254E 4 H 4
H1~5 m 1 )2 SWCA i 0.201 F+ £ 0.373, 14 Jin

0.172; [F] 1 4y % | v o 00 2 % 2R [l 43 51 i 0.060,
0.017 1 0.155 [ & —0.022 ., —0.129 F1 0.056, 43 5] F
R 0.082.0.146 F10.099, FHILEFH R BE M 7Y 50 F , &
b T 5 T8 B TR B Bt K a3 SRR i 2R el
B K 3 &b 2 T T S R AN FR SLFE K B HRIE L Lt £
K B BARTE D) R R AR S o JUHAE 2025 4F 4—
6 7, 3/ ARy AL Bl - oK 43 3F — 25 s R R 2
W R R 1~5 m )2 0 — 1k B SF 4 3
—0.022, — 0.129 A1 0.056 f%& &= — 0.528, — 0.731
—0.639, HI7E 2025 4 6 J1 ik 2000 1A 5 1018, 55 24
AR R E T R

http. // stbexb.alljournal.com.cn



A B A« 2 I DR T bl 392 SR el TR 2 R 30K 93 75 e 4 I 25 28 A AR AT 199

2~3m

——]~2m
2 AEA#HEMARLIEREA—LESKEETHNRBETK

Fig.2 Temporal variations of normalized soil water content anomalies at different depths across different sampling sites

AR AR S 2 18] IR 2 R HOK s 257 F
FLARBLAE K 53 7 B B 0 RS v O S BB Bt
G o W R B 0 LK A E 2021—2024 4E 45 12
75 A e R AN R R DL R U 3 o £, 1~5m 2
SWCA Z1E—0.217~0.356 # 5, & 2024 4E 9 A5 M
0.147; 3k A 20254F )5 , % 2240 U5 m#a F — BOF 5%
1] 5 G ) e A, 2 WA 22 AR #E i 5 mT A K 4
W, A SFEOK o R R U B T AR R . P R
H 2022 4F LA JG SWCA SR FF2E T B, I 7R B it
6] PN 4 353 — a3 H 4~5 m + B 7E 2025 4F 3—6
T SE 4 W A 5 R 4B SF  — 0.063~ —0.443, Ui
IR + 2 7 SRS B AR py R gtk . &l R
) FE 1 B Bl o ik R (E 3 (A e B 55 ep i SR
A 2024 4F S K BB Be bk T 7, e 1~5 m
+JZH SWCATE 2024 4F 4—9 A /1 0.198;4~5m +
2 R RE 0 0.173, B[] T2k i A S 2 8 S el X 531
1y R A SR ] g — 4 B S RRAE

MR EE 26 53R F IR JE 8K 43728 A0 T 50 % i
W2 K oy A A o B R S 0E  78 50K i (] oy 48
[ — KRS TG A B AT . W2 1 5K 4 % 46 1)
H05  Bh A e N HR N8, T 4 B A 2k 2 T K AR A
IFHE Z AR RO BRI RN . Bk F A&
K Sy T2 5y BB Bk R I A I e s SR
fel 5 B el o AR Rk A W i (1~5 m + 2 SWCA
2022 4F 6 A 9 0.318 42 F B, 16 2025 4 6 A & &
—0.731), &y iy 5 el iy 8 9% 3h 5 /AL 3 5 SO ) B
i (1~5m + )2 SWCA i 2024 45 9 H 19 0.147 fF =
20254F 6 H 19 —0.528) , 2 W% L bl =5 Gl i Ji] 7% B AH X
B I A A — K A L TF (1~5 m + )2 SWCA 7E
2024 4F 4—9 J1 [ F+0.198)

22 AEAMBERELTESKESEHIFME

221 XBAEREFTHGEGIALELFTHIE M
T o> Aok B, AR Mo 2 B/, 1~5 m ) 1 9 F 2
ASW C & BH | A [R] A i S el 345 3 A7 7 1= 1€ /K 4377 Bt g

—3~4 m

4~5m ——1~5m

G 1 e AR RO R (2.5%0) > &1 (1.3%) >
% (0.2%) o O [A] AR I SRR B 2021—2025 4F
ASWC B 4 A CE 3D F W, 38K 43 5 BlLAe 3 7]
FOFARRE R AR A . R R R
MESFEROBCHLEERES AL RN 2
SEAH XA BR 2R B IR 2 K i ORI
T -+ 3K 43 1 35 51 T4 FE T AT RE B T AR R A L nl A
FH K At d5 R TR J2 b 45 32 B A5 R 22 3L R VE T, o 5 1
R TR T B 7 T K 455

A SWC/%
=12 8 -4 0 4 8

=

: —o—-Y17(%h#4)
A& | —o—Y09(HiR)
s | —O—YOI(%E’%]

O . <
e ar ..
T n=20, FR 4 TR 5 ASWC 2 20 W W I 25 5 10 3 441
1R 2E M RIRARIE 22 (SD)
B3 @ HEERRE2021—2025F LESKE T
(ASWC) W EI E 2 %
Fig.3 Profile distribution of soil water deficit (ASWC) in
apple orchards of different ages from 2021 to 2025

N T A iy S ) 22 180 9 )2 - HE K 43 75 e i) 2 1) 2
FA e Bt 22 5 o v i 2R el % )2 9 7 A TR
FEI Y (24 2.0~3.6.4.0~5.0 m) ¥ e fE7E K 4> 5 ke, B
R R, Hod 2.4 5.0 m Ak ASWC 23 518 —5.9% Al
—6.2% . S5 A K R T AR £k 1Y B s T AR Ry
AECE a0, rp i SR e K 4375 SR AE 2 ) | BT %F 2~5
m, FL7E W00 J5 00 2 30 A 1) ) S B 2 B BE AR

http. // stbexb.alljournal.com.cn



200 KRR

840 %

A KIS, R BFHKTRE R WRRZFHEKE
L1 TR TR 2 B R ) T R R A A SR 1 T B
RE . B RE R E KT, E8 oM T
1.0~2.2.4.0~5.0 m, {H (A i B 5 v i sl 55, L5 il
R 3 AR v e ) TS EB (4.0~5.0 m) , Ui B SE R
Fel A W8 B B e, IR 2 FE/K 0 BE A P 55, 11
IR A3 ) T 22 S B8 2 R BN 7 BCR A A 4Ry i HE F

| (a) Y17(4hi#%)

| (b) YOO )

— R &y i SR el e A B R AT AR b T S, S i IR
EFOKEAAX D, NRBESEREE, WIEH A2
(VAR S S & i 7 O ) 12 S S I (R N U R =i
B4y 2 It HE 2.0~5.0 m Y 5 B4 0 2 v 4 5
e 20224F 6 H A9 0.3% 16 % 20254 4 A 193.8%,
2% B AL H 4l 8 1E A RS B B, BB e FNAR R 9 AR

=
_____..
=

T+ EHE/m
S
-
+EHE/m
e

=
'S

g

3 2022 2023 2024 2025

2022 2023 2024 2025
F 3

e, S R 7K 505 8 903
' (c) YO1(E#) aswc,,_lmsxo
| 10
2 L
g 5
i ' n
%3 0
K
H -5
4 L
-10
5 AA—A—I—J -15

2022 2023 2024 2025
)

4 FRMKRERERELFESKETHRETN(ASWC,,) B I = HEHFE

Fig.4 Spatiotemporal evolution of net change in deep soil water content deficit (ASWC,,,) in apple orchards of different stand ages

SV F TR 2 235 K & 75 BRI AN Bl AR i B
A i, 2 BN T R B BLIS BB K 5 4l e By B
BB R B R B B 0 A 5 S e B BT AT AR
FEAEAE S i 1] T BE AT 5 SR AR RO 445 o dly gl WL
Rl TR 2 SR 5 i XU A e B AT R i A A Hh
&Iy 1% 1o e SR A o B B, TR A R i e HE K 4y
TR T 2R H I K oy 22 S R B AR BN A 4
Ky 7T B IESE

ASWC/%

F vy, =—0.002 1x+5 243, R'=0.86
Tuo="0.003 5x+8 486, R'=0.94
Pyo="0.002 0x+4 881, R*=0.75

-4

|||||||||||||||||

7 P v

HIEE-H)
ARG Ao S R Ve SRS

222 XEAKZFHGNREENE NERA
(] P R el R )22 - 43 K 43 5 e A (] AR AR AR AR
WF 5% 20 H 3 S PR IA SR Bl 1~5 m -2 ASWC 7E 2021—
2025 FF W sh A AR (B Sa) o 25 HE R, 3 MRy 2R
bil 1~5 m -1 ASWC ¥ £ i 2 T [ 5 (p<<0.001,
R>0.74) , LU 2 5 & oK & 5 78 I 00 199 I8 +¢
SEINE] AN ) % 5 G R B R AR A 25 .
4 S Bl () R R R K, B —0.003 5, 4 ik A E
% S el AH T, A% 43 0 2 —0.002 1 F1—0.002 0,
2 (b)

ASWC/%

15 o

: T

Q/J/lﬁfo

|

|

/Q |

|

|

|

|

O/g/a/T

|

|

4 6 8 1012 14 16 18 20 22 24 26
i /a

-o-Y17(8h#%) —o-YO09(F i) —o-YOI(Zi#)

E5 AEHBREREI~SmEIEFHTESKESRASWC)WREHNESHBETESR
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Fig.6 Interannual variations of soil water storage deficit (ASWS) in different soil layers of apple orchards of different stand ages
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