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M 220 dAEHRIR 12,9 CLAFEREKE N 635~
663 mm , i 50 ] 1Y FEFT & L ILIE 1,
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Basic meteorological conditions during growth period of Kiwifruit

TERRGREAIAEAT W25 1 m, FAEA 2 BRERIERE .
O 5 L P KR ) X RS AT S B A /DN X R 9
REAIERS FEL S IR R BE 10 em, /N XN 42 BRI 3O
RELRAT . AR /N EIARRS 2 m, B/
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[l B, X 0 ), LK 3 UL AR K 3 h,
AN /INXCRE UCHE K E B 108 L oA i ] K5 [
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Table 1  Treatments in this experiment
b Fric b3 Frid

Treatment Symbol Treatment Symbol
SAREFFRLRE 5 om J7 vis | AEREFERLS 5 em -
Corn straw mulch with 5 cm thickness o Wheat straw mulch with 5 cm thickness
BB 3 10 om I vito | AAEREFEELE 10 om ¥ M0
Corn straw mulch with 10 cm thickness Wheat straw mulch with 10 cm thickness
BB 15 om yiis | MEREFRLE 15 em -

Corn straw mulch with 15 cm thickness

AN 35 G B No mulch (CK) CK

Wheat straw mulch with 15 cm thickness
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Table 2 Irrigation schedule in experimental plot during growth period of kiwifruit

HEMEERT/ (m® « hm—?)

Total irrigation quota

HEKER/ (m® « hm™?)

Irrigation quota

HEK UL THE K 1 1]
Irrigation frequency Irrigation time
1 06-05
2 06-25
3 07-15

180 540
180

180

1.3 REEHRNERITE
1.3.1 X3 K5 @ KH Diviner 2000
(Sentek, Australia) W EHFK T 10~90 ecm + 2
WY RS R, /NI I 2 BR AR
Mo Ak o ] ) R 0 R S 24 50 em A0 E B UK
g3 . TR T AE AT ET . B AE K 3 D E ) R AT
fL 100 em, Z G E AL 46 % —# 100 em K JE
LHIPVC A .PVC AR I ML 10 cm . 754 10
i FC S F 10 55 By 1k B4 TR RV R K N P R e K
SRUAE . A FE S M R T L T vk 2R O 2
I 4 39 5 K L IR X Diviner2000 ] 52 1) £ #
REERIATARE, T 5 A 12 HE 11 H 12 H
FE AN [F) Ak B A= K o3 AR A B0 I E Y 10 d.
1.3.2 XM REHELE

Ny =Wy —Wg

W, =0.1X0;, Xh,

AP Ay g B4R B 2L i, mm Wy
W gy S HEAS A2 5 309 45 o R0 TT 46 I Y - 32 fiff /K
wamms W, 95 AT IR IR K mm; 0,
N EE I AR S KR, Ysh, R A
BEIAIWE R ZEE, cm,
1.3.3 #AKFAASARMEE  BIBHAES 4
01 FE K B R 7K P A7 2 ok 3 B a6 DX g
P40 H T K BEERTE 10 m DL, # R A2 3
R 2B I i 20 AT, oK &8 i 7 18 & 46k
T

ET=P+I1—Ay

KL ET NErppe e £ T BRI AE K i mm;
P REE WIREW E mm; T AR E WA
mm; Ay N MK R LR, mm,

K3 R F T A5

WUE=Y/ET

X, WUE Bk Bk 19 K 2 #1280 %
kg« m * Y BRI R S SE A5
AbBRSCBR B PT A A WU L kg« hm PG ET
BRI AE A A W B FE K i mm,
1.4 HIESH

& Microsoft Excel 2010 (Microsoft, Red-

mond, USA) #E 175k 45 % B, F| | SPSS16 (SPSS,
Chicago, USA) " LK & 7 22 (ANVOA) 3+ Hr &~
[ 4bBH 2% 5 ORI I LSD B 1E 0. 05 K47 £
HIHL Y P <0, 05 IF AN 22 k3] 8 3% K,
f& B Origin 2016 ( OriginLab, Northampton,
USA T4 A

2 HREAMN

2.1 AEEERERBEHRTEASHREHE
& 2 AN [ 3 o5 Ak B AR 0 R R Ak AS ) AR
B oK RS A, K 2 R, ERR B
TEAE AR R 5 SRR RN R S A N AN [R] Ak P -
HEKAY TG B 2 FEEAE 10~40 ecm + )2, CK Al
B (MJ15.YJ15 . MJ10,YJ10 . MJ5.Y]5) &b B 7E
10~40 cm 4 2+ 3K 73728 S R B A2 I Ll
0. 11~0. 32, M {E 40~90 cm + )2 + 3K 43725 7
ZHAL K 0.07~0.11,7 M AL FEAE 10~40 ecm +
E & K BE® 40 ~90 cm + 2 & K &2 K
2.54%~4.65% ., 5 CK . % 35 4b B 34 fig
P& 10~90 em 42 S KRG AETF LA IR R
SERE R AL A E S5 A 10~40 em 12
+HEE K E A5 CK 1. 03~1.09,1. 09 ~
1.29 F11.09~1.27 f5;40~90 cm + 2+
KEA 5 CK By 1.05~1. 11,1. 10~1. 20 Al
111~1. 18 1%, AN[FHEHZF LI 10~90 ecm 1 )2
DAL DR 8 2880 R A A A %) R S I K0 i T B A R
AR S B L 10~ 40 em 2 KA B9 KN IR
FFoR:YJ10 > YJ15 > MJ5 > MJ10 > YJ5 >
MJ15;40~90 em + 2 £ HEK 53 1 KD KT N
YJ10 > MJ5 > YJ15 > MJ10 > Y]5 > MJ15,
Hodr YJ15.MJ10,YJ10 F1 MJ5 %8¢ HAth 55 55 Ab 24
XF40~90 cm + 2R B H YJ10 Ab 3 A {7
i BE 7 e A B A K 4y A FETE 38 %0 LA I
M RHEGE 61 d, 5 A3 SE I R BRI 67. 8%,
MAEF WA, MJ5 AR EE I LR T YT10, —
LIPS N
2.2 AEEBEERERBEETIEEKETH
FEAE A B2 B Bk A 8K 3 i 3G in 41 (3



3 4 B A N [ A T X AR Ak S K A Y 5 © 391 -

FF T8 A B 3 REPAH R LR
Flowering Fruit Fruit
and fruiting I enlargement maturity

+ B ®E/cm  Soil depth

+BE®E/cm  Soil depth +BEWE/cm  Soil depth

+B&®E/cm  Soil depth

STH= - = A N o ®

% 8§ 5 9 & & & 5 9

v 0 o Long L= ® A = o —

o o S O o & & & = 0=
HH#i Date

FF T8 A B 3 REPXRH R LA
Flowering Fruit Fruit
and fruiting enlargement maturity

+EZHE/cm  Soil depth

+E®EE/cm Soil depth

L ~
Wy s T e T e e & o w
7 Q@ 79 Q< qQ 5 <
- R S R S
E 3 & o &5 & 3 3 =2 =

HH# Date

=

=

a,

L

]

—

=]

>

%

g

(3]

=

I
N = - = — o & & o
7 2 9 7T 9 Q< Q9 7 <
- - N S - - M= S
[ =R = R = = = N = I — T

HH# Date
38
33
28
23
18
13
8.0

B2 BBEHMEEHARESLENLEAKSHZEHE

Fig. 2 Spatio-temporal dynamics of soil moisture under different mulching treatments during growth period of kiwifruit

3),7 FAbBE 10~90 em 4 JZ 4K B 5948 {2 1
44.76~111. 68 mm 3 [, F v 55 35 40 3O 16 J2
10~40 cm H 2 40~90 cm + B T 4% K A8
e ¥ T CK b3, JF B 7 iz A& W N R

R D FEKRE/NGE O, B BB I E
TR ; 8 5 A BRAE 40~90 em + )2+
B KB ARL B T 10~40 em 42 T fK K &
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42 - A K AR b B A KL P A 33,03 mm; B
AL BEAE 10~40 cm +J2 8 40~90 em )2 4%
itk A8 b i 22 RIS 2 A MY 15 76 10~ 40
em 3% 40~90 ecm )2 H MK AL B EMKT
HoAth 4 (P <C0. 05) 1l YJ10 #£ 10~90 cm + )2
T I KA AL R L) 111, 68 mm, SR K
R BRI Bk - K A3 i 4 2 10, A ik R S K
WIHAE 10~90 cm 2N 58K 5, YI15 Ab 3453
BIFE 10~40 em F1 40~90 em + )2 + HEfiE K B A
b 78 SR 92 R 9 W AN T HoAb b 3 (P <
0.05) ALREAL 17. 38 1 20. 13 mm (£ 3), 5
B K AR TE 10~40 em + 2 & YT 10
A A AL B - 18 K 43 1 95 K e A T [ A B AR
R R R, el M 10~90 ecm +
B K B AR AL T S (R 3), CK Ab# + B fig /K
AR Ak R R B A A B R R AN T 39. 35
mm (P <<0. 05) , oIk i B AR Bk FE B A~ AR i
e K EER LM YJ10.YT15 . MJ5 Al MJ10 &b 38 7F
kA= B W25 05 L 40 500 o] A 08 K o I
i 27.76.25.85.21. 94 1 5. 94 mm(P<0.05),
2.3 ARABELEBERIFE KSR AT ARE
ANTRAh B BR A AR FE K B LR 4, R 4K
B 7E FFAE AR SR L CK AR B A #E K = e KL %R
H WM M RE K & 110, 54 mm, B E &S TR
MJ15 Ab A ) HAl AR B (P <<0. 05) , H #E/K 58 J&
ik 2,40 mm o« d7' . ARSI KR R 1)
BRG] AEJK N 477, 63~507. 35 mm, H#E
KRN 5. 64~5.12 mm « d ', #E KB KK
T1.48%6~79.45% , T HEfifi K it 19 A8 1 5 1 3 17

(R O IZAEFHNAUREERERE A 1 RERC
TCVE s 2 B T K R, I I A O N S
HEVEWE . DA R A F WK 4T i, O3 4h, Y15
b B Y FE K I AR T A AR 38 (P <0, 05) , 8%
CK AbBE/DFE 31,51 mm., 45 4b 3 7E 5 52 1 2 3
FIFE K T 22 5 (P =>0. 05) . #E /K 5 J 45
SRR AR 3.38~3.86 mm +d ', TERAEH
WBIN . CK Ak 2 A FE K & B K, 3 & T YT15,
YJ10 Al MJ5 AL 65. 20,67, 10 Fl 61. 28 mm,
CK 4b 3 /9 H FE K 38 B e K, BOH b 4b 3 5
0.17~0.36 mm + d ', 5 CK &b 2 ) /K 5 F] Fi
R (WUE) 8t , 55 40 248 & T B dk 1
WUE (K 3),CK 4t B ) WUE 1K, XN 2. 75
kg« m °,YJ10 ZbBR) WUE fiz i, & 8 T Hiftb kb
B (P<20.05) & HAWANFLY 1. 12~1. 33 £%.,
3 7t #

AR I 25 B WoR L TE R RE A AR B BN L CK
(9 - e K o3 450 RE = T LA AL B (5R ) RS AT 5
A DL 2 K AR 2R R I RE R B
AR BK G BARRE 1, £ & I AE T 2 1 B
T o AN AN 52 M b e 2 375 RN A 398 v % B4 B T L
LT TR SR A AR TR T = 3 T AT o AN - RS A
MW IR KT AR BTy, BEAR T 7 i i T
R R AT AR T R . b N RS
B L5 em PRKRCR e 4f . ko 10,15
om JEERE RS0 B X A 25 5 B OK R A 55 IR R 0 DA
10 em PRAKFOR b, Hk Oy 15,5 om J& &R
AH X85 22 (3R 3) . W] RE I IR 7E T« /N 22 s AF 4 i

R3 TRAEZNEESETFHANTEM@KENTH

Table 3 Changes of soil water storage under different mulching treatments during different growth stages mm
2 /em EE W AL PR Treatments
Soil depth Growth period CK MJ15 Y15 MJ10 YI10 MJ5 YI5
10~40 JF 4648 5 Flowering and fruiting 16.53b  21.13 b 22.47b  44.67a 50.21a 53.97a 48.73 a
S K Fruit enlargement —32.73 bc —22.02b —17.38a —27.47b —23.76 b —36.97 bc —43.16 ¢
S E Fruit maturity —25.14b —13.30a —10.37a —24.55b —27.77b —18.62b —28.24 b
40~90 F 464 H Flowering and fruiting 28.23b  35.47 b 55.50 a 54.08 a 61.47 a 57.68 a 50.24 a
LN K Fruit enlargement —29.29a —25.22a —20.13a —40.72b —30.81a —31.25a —33.78a
S Fruit maturity 3.04b —4.09b —4.24b —0.06b —1.58b —2.86Dh 5.13 a
10~90 JF 4648 5 Flowering and fruiting 44.76 ¢ 56.60 bc 77.98b  98.75a 111.68a 111.65a  98.96 a
B2 K Fruit enlargement —62.02b —47.23a —30.51a —68.20b —54.58 ab—68.23 b —76.95 b
S E Fruit maturity —22.09a —17.39a —21.6la —24.6la —29.35a —21.48a —23.11a
L4 FH W Total periods —39.35¢ —8.03b 25.85 a 5.94b  27.76a 21.94a —1.09b

TE ARG b 3R R R [ AL AR 7] — 4 B IR R — A 30 P 25 53 i 38 (P <C0. 05)
Note: Different lowercase letters indicate significant differences among treatments at the same depth of soil and during the same growth

period (P<C0.05).
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Table 4 Water consumption of different mulching treatments during growth period of kiwifruit
£ B Growth period
; AP
Trfaitir%cnt Water cﬁiﬁfp?i‘on index ;ijvgii %%E%j( %}2\;}:&?}1‘ %%EI%H
and fruiting enlargement maturity periods
CK #E/K B /mm Water Consumption 110.54 a 492.42 a 85.89 a 688. 85 a
H#E/K5 B /(mm « d~ 1) Daily water consumption intensity 2.40 5.47 1.75 3.72
FEIK AL HL/ % Water consumption modulus 16. 05 71.48 12,47 100. 00
MJ15 #E7K i /mm Water Consumption 98.70 a 477.63 a 81.19 a 657.53 a
H#E/K#E B /(mm « d=') Daily water consumption intensity 2.15 5.31 1. 66 3.55
FEK R/ % Water consumption modulus 15.01 72. 64 12.35 100. 00
YJ15 #E/K B /mm Water consumption 77.32 b 460.91 b 85.41 a 623.65 b
H#E/K#EEE /(mm « d~') Daily water consumption intensity 1.68 5.12 1.74 3.37
FEKBEEL/ % Water consumption modulus 12. 40 73.91 13.70 100. 00
MJ10 #E7K i1 /mm Water consumption 56. 55 be 498. 60 a 88.41 a 643.56 ab
H#E/K#EE /(mm « d~') Daily water consumption intensity 1.23 5.54 1. 80 3.48
FEIKALEL/ % Water consumption modulus 8.79 77.47 13.74 100. 00
YJ10 #E/K 1 /mm Water consumption 43.62 ¢ 484.98 a 93.15 a 621.74 b
HAE/KH#EE /(mm « d7!) Daily water consumption intensity 0.95 5. 39 1. 90 3. 36
FEKBEH/ % Water consumption modulus 7.01 78.00 14.98 100. 00
MJ5 #/K# /mm Water consumption 43.65 ¢ 498.63 a 85.28 a 627.56 b
H#E/K B /(mm » d~!) Daily water consumption intensity 0.95 5. 54 1.74 3. 39
FEIKALEL/ % Water consumption modulus 6.96 79. 45 13.59 100. 00
YJ5 FE/K i /mm Water consumption 56. 34 be 507.35 a 86.91 a 650.59 a
H#E/KHEE /(mm » d~ ') Daily water consumption intensity 1.22 5. 64 1.77 3.52
FEIKALEL/ % Water consumption modulus 8. 66 77.98 13. 36 100. 00

T A F/NG R 7R AN ) AL BEAE [ — 25 30 P 22 53 1 3% (P<<0. 05)

Note: Different lowercase letters indicate significant differences among treatments during the same growth period (P<C0. 05).

TR Ty WK T8 53 R (10 em) 25 5 fii K
ol Vi T A G T AR B TR A T 52 i 0E A 2 - 3 Y
KR 5 KR FREOR R B S AR S
RSB A T KR A B HEE
W2 5E MK 43 (R 8 3, 8T o oo v AN RE AR 4 b
REL 34 1R 1] 2 &, M DA 2 b it v - 38K 43 3 4t
B B AE BRI 7R KRS H R L 60 %6 A R A
FH 2 d5 O 305 B AT DL AT 7 5 o O AN R
AR A [7] 7 75 Ak BB 7K o R 8k R
W, Ho YJ10 &b B A9 WUE W38 5 T Hoft b 2
(P<<0.05),

AR 5 A 2 BH BVl 0E A7 A AT 7 56 L N BB
JEAEY) A A AR K A L T B3 A T
RV /Kt BB 2 0 /D L 3 4 A I M b B Y K
ik 21.5% (E£ 2. £ 4, WS+ M2k
M Ak el K B 7 A AR i AR S A K Hh X

Pl 25 AR FH 5 A B

4.0 a
3.5 b be P

cd
3.0 77 ‘}f‘ %
2.5
m
D 2.0
2

1.5
1.0
0.5

K4 FI R/ (kg * m™)

1 1 1 1 1 J
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Fig.3 Water use efficiency (WUE) of kiwifruit

under different mulching treatments

.

EA TR /NE AL DR SRR A
i » 45 LK R AT A

amt s =1



« 394 o4t & ok

S 31 4

REXE N - ey ok ), T Er TR R
FH 1 J5E RS AT 1 28 00 165 D AR IR M DR E AR E
KAEW B JF 70~90 ) B AKRR X 5% W58
HI AR AL . AR 5% S/ 7 FF 7 25 BB A 208 THR
Ak SR S92 R 3] 3 — 5 K e B U 0 0 K
B AL BRAE 40~90 cm + )2 + HEfi% K B A8 b &
T 10~40 em £ 2 R EAE K AR L& (R 3),
AN TR) 78 5 A AR T K OGS ) K B2 CK
REPERY 1.09~1. 29 % (&l 2) , Pk 156 B RS A1 7 55
RE A R 35 1 1 5 7K QB0 %) 33K 43 R L L 2
HEVEY Y AR, DTS2 e 4 9 1 7 L 1 7 a5 b 3
X B B K 4 A R B s T CK b
(K 3),

K s AR RS R AR AR A RS AR
TS OL T, IR Y 2 RN = BB AR E L R
S YN R R I B 5 ROl 50 Y0 I RE A fiff 4 g
WA PRI DR B AR KT . /N RS AT A A
iR 70 Yo I o X) - SEGAE Y) R TR Z AR A R
KIEM S0 . Indranil 857 78 B BE 15 7] = 44 R
Vg R B T R A 5, I\ Sy Vi R R A 25 6 b
(18 pH R G A LB A8 0RO R+
A R R DA R SR S A A S TR S RO B
SO, R Ak A R A T 1 e R R R 2 R AR AR
PSR T RS T, 5w O W R
SER UL R RT o il 8% 27 S K R )
AR AT A K ) W T 0 3 T % FF A 20 i L R OKR RS
FEEI AL 210 d J5 (BERT 425 mm) , F5FF 5k B
5 62.14% 433k 58 kg « hm 2 « d 1P, [
H GRG0 it HR KM BE RV B o & A AR Ak
AR B AW 2 5 R A P L,
B DI AN R P R T Y S R e
Fi AR CO, Bl Y o7 Bk B 338 )5t A A ALk K
FEFFE 35 3 47 5 1 38 v i e R Lb 45 TG 7 26 A0 B I
EWINT 6. 250 . % ff A BILAR R A 43 ) B 2 R
21 Y1 10, 5961157 R T AT X F A AT 7 15 45
G T O Ak Bl S G W A s L A P AR
J57 Ko - HERE Ty A A 580 1 43 A i A5 FLAEE L i as AR
SRRAE AN B L 5 ST B — B IR Y .

4 5k

4.1 BRI K 2 s B 2 R B AR 10~40
em HJ2.H 10~40 cm + 2 FEH &K 40~
90 em 2 H KR 2. 54% ~4. 65% ;5 CK #
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Effect of Different Straw Mulching on Soil Moisture of a Kiwifruit Orchard

ZHAO Ying' ,GUO Xuxin',DU Xuan',YAN Xiaohong',
GAO Zhiyong® and ZHI Yuxi®

(1. Department of Water Conservancy, Yangling Vocational & Technical College, Yangling Shaanxi 712100, China;
2. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology,

Xi’an 710048,China; 3. Wugong County Landscaping Station, Wugong Shaanxi 712200,China)

Abstract field experiment was conducted to explore the effect of different straw mulching on soil
moisture of a kiwifruit orchard,nomulching theatment was taken as control in the kiwifruit orchards
in Yangling during 2020—2021,six experimental treatments, including corn straw mulching (Y]) and
wheat straw mulching (M]) with length of 5 ¢cm and thicknesses of 5, 10 and 15 cm (i.e., YJ5,
YJ10, YJ15, MJ5, MJ10, and MJ15, respectively) were compared with the control treatment (CK) to
evaluate the effect of diferent straw mulching on soil moisture of a kiwifruit orchard. Soil moisture
content at 10— 90 cm depths of soil during the kiwifruit growth period was dynamically monitored.
Soil moisture content, water consumption and water use efficiency under different mulching treat-
ments were analyzed. The results showed that the active soil water layer was mainly at 10 —40 cm,
depths,but the average soil water content at 10—40 cm depths of soil was 2.54% —4. 65% lower than
that at 40 — 90 cm depths of soil. Compared with CK, all mulching treatments increased soil water
content at 10—90 cm depths of soil in each growth period of kiwifruit. At the flowering and fruit-set-
ting stages, soil water storage of YJ10 was 249.51% of CK at 10—90 cm depths of soil. During the
fruit expansion period, soil moisture at 40—90 cm depths of soil was maintained above 38 % ,account-
ing for 67. 8% of the time in YJ10 treatment, which was the best performance of all treatments in
terms of soil moisture preservation. The soil moisture preservation ability of MJ5 was second only to
YJ10. During the whole growth period, CK showed the highest water consumption, while YJ10
showed the lowest water consumption, the water use efficiency of YJ10 was 1. 33 times of CK. The
water consumption of MJ5 was only greater than that of Y]J10, and there was no significant difference
between them. The results of this study showed that the first choice of straw mulching material for
kiwifruit orchards in the Guanzhong area of Shaanxi was corn straw with thickness of 10 cm, and the
second choice was wheat straw with thickness of 5 cm.

Key words Straw mulching; Kiwifruit orchard; Soil moisture
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