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Table 1

Soil basic fertility of apple orchard before mulching

+ 2R E /cm HHLE/ (g« kg™ HALA/ (mg » kg™ D) A/ (mg » kg™ ) A/ (mg « kg™!)
Soil depth Organic matter Available N Available P Available K
0~20 7.63+0.72 113.28414. 21 12.21+1.13 198. 82420. 23
20~40 6.20+0. 35 85.92+7.69 9.86+1.05 176.23415.48
40~60 5.11+0.15 53.4643.08 4.0640.52 100. 454+12. 30
60~80 5.08+0.11 50.037+3.05 1.0140.18 85.0749. 96
1.2 RWigit WM&

RIGTF 2014 — 2015 4EHEFT.2014 4F 3 H %
RIS M AT S5 AL T, L 70 m® oy 1 AN Ah BN IX
(12 BB AR A 3 W ILRE 6 A3
HHFCCK) EREC L) E R AR CIDD 78 BB S
CND P B AS AT+ A7 MR AR B (VD B B A AT+
TR R A (V). AbH T ok BB (o i, i R
0.02 mm, & 0.8 m, 47 [ 75 Bk ; &b B 11 7 2 A1 8
JE 0.05 m, 5& 0.8 m, A7 [AIE Bk s A 30 (1] Sy Hiy & 2
AR A 15 (N RS A, ZAF)ZIE 0005 m) L 47
V) 375 A 5 A 38 IV A7 0] Jofr oo s oo Oy P27 R, o A 2
N 0.75 g m 7 AV ATEIAR 0. 05 m JE MY 4 Ab
Ao 2014 45 10 F 552 R U ¥ 1k b 31
AR RSP AT AR . F 2015 4F 3 A EE
S A B 55 A B L b TN S DY AT K S — 2,
Tk 2 32 SR it A I (2/3 ZR0AE , # AE R B AR
— WA AR Z B 1/3 BAAC. AR5
it BB 4 FROSR R R ORL i IR &, 20 N 450
kg « hm *,P 300 kg » hm *,K 250 kg « hm ?,
Jite A 5 2 X SRy R A i it FES ) 7 B S R 24 80
em &b,

1.3 MEERSFE

1.3.1 #HeR&EEME /5 F 201545 A
(YR (8 H CREZE R (10 A CREEEEED
KAE A5 A PR IX S BB T 100 ~120 em Ak 0~
200 cm LFEC20 em S —2) , BURE Ji5 57, BP 45 9] 52
5 o B A T BE R SRR S CAE 105 C Ot
FNEL T EER (BN 12 bR R RS
Kat, F 2015 45 10 A, BPAR S22 U5, 3R T
MW 0~80 em(20 cm i —J2) +HER BT & , [F]
BSR4 0~80 em +4E£(20 cm SH—J2) , 47 ] 5L 56
R0 T A LT R 5 43 A B

F P 5 5 K 2 AR R BT = T R g oK
W R K R = R IRBUT R X R R E X
T3 E K E X 10,

- A LT SR FH TR % R B A S VA AE 5 AR
Rk H M YT O s o A BE R 0.5
mol « L™ NaHCO; & 4 , 8186 §1 bb 075 00 5 5 3
AR 1 mol « L' NH,OAc B4, kG
P,

1.3.2 REMBHORELSMNE FFREBAE.
FERA AL BRI AR g P8 b 5 A T R 4%
BEMLAEEL 10 4SS SC1E S FE & R A b 3 2R
SR A FH T 550 A 0 R 0 5 A R A X
5 AT 1 AL E 1 RRAR o R S A R R L
T BRI A 5 K T A SR S e A B X AR
PR A X B, RS R R
U bm 5 RO 5 3 B B HP-230 TR0 J3 {0 5 5 Al
VS VW P R L ik D e s 4E2E R C T 2.6 -2
T3 5 193 9k 2 32 00 5 P E R A NaOHL 35 2 725 1
E

1.4 #ELE

K H Excel 2003 3443547 040 ab 1 K% 4 4]
KM Spss 21. 0 FAF AT B R J7 22 43 B CANO-
VA) FI £ ®E L4 (Duncan’s) .
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2.1 AEBEAXMERELESKEM L 1E
7k = B F

BT R T AN [ B 40 4% 2 o Ak B 1 g % K
A . BT AR R R E T
6—9 H.lit 8 AW uba 12+ (0~100 cm)
FoKEET 5.10 A, ANFEAFH, & 4B 0~
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7 55 HE % A A3 1 K 43 B RO 5 5 R L L R
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ARG AT 485 5 3 B — B 4R e S
FEAE B L 3 J5E 5 5 A 0L T 7 55 B A R T AR R A
TGy s BEREBEAE AT + A7 0] A= B AR A R R
i o {H JB 2 B AR T B AR — K g1, DL O R
ARG X G wke oy R (ER DY W T N a0
T B HEK 78 & R 0K B A RS A+ 17
[0 A AT B0 A () LB R /N B B R, i =2 %

AR R A RO R ] 2 IR 43 28 1
PREKBE S DAL RE VA 0~100 em )2+
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Fig.1 Soil water mass fraction under mulching treatment within 2 m soil layer in different periods
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KDL ER Vo f, 5 H AR IR ) B2E 2E
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2.2 AEABEFAMNTEFTNERMNERFSR

ENHNEMm
2.2.1 EX¥EAHAMBKE WHE 2-A 4 CK,T.

.M. IV.V 0~80 em + 84 Bl F ¥ & & 43
B4y 6. 12,5, 85.6. 16,7, 50, 8. 45,6. 81
g+ kg 'LBRALER T Ab, 45 AL B A A BLTT T &
A . A2 oo E wm i m T — %,
H b ¥ IV 0~20 cm,20~40 em + 24 LK &
B B E S T H AL PR, 40~60 cm.60~80
em LERAHLB TR ECS AR I 2R AR HE
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ST = 55.73.51.83 mg - kg ', EKH N N>V>>11
2.2.3 E¥kzxs WA 2-C.5 CK M. % >1>CK, A 8 R0 o o0 Bk )2 + 3 (0~ 20

7 T A BREA AR T A S S A W I i 4 B (BN TR
+ BB R A —E RN ER.0~20 cm
+EEFHEALE ., £4 0~80 cm + 2 # AL

em) i 3 T T 2 L R A M o i )
B AR Y T 20 ~80 em 32 S B B RLAY
ST

x2 ATELE10 AHLERKSE

Table 2 Soil water storage of different treatments in October mm
LR VRE /em b B Treatments
Soil depth CK I I m v v
0~20 215.55 d 235.15 ¢ 242.13 be 254.02 b 240. 86 be 278. 26 a
20~40 217.42 d 247.51 ¢ 252.90 ¢ 269.17 b 254.61 ¢ 285.12 a
40~60 224.82 ¢ 224.14 ¢ 233.24 ¢ 251.58 be 259.35 b 281.85 a
60~80 218.82 d 232.15 ¢ 241.67 be 248.50 b 273.68 a 266.51 a
SE{H Average 219. 15 234.73 242.49 255.82 257.12 277.93
AR RN SRk SRR A $R W) 22 57 B 2 (P<C0.05) . T I,
Note: Different lowercase letters indicate significant difference among treatments(P<C0. 05). The same as below.
O00~20cm EH20~40cm E40~60cm 60~80 cm
16 r 400
N A a Ta
Qs 127 b 2z 300}
* g a DDE
& g8
BE 8 3 || =5 200
= 5 bb = S
e 5 B
B 4 H 3 100
23 =
0 . H o,
\Y \4
- 35 c . a ~ 400 1
| |
o 30 b -1[ o
gy h v
B s d © < %300
gz |d I £3
53 % o r =7 200
L8 [ B
s 15 [ b b b a 5
E% b I EI i F EZ
"2 10 iI Hlbe | Hoc bg . %(2 100
I s il b | b | R ab| | 3
0 Fd | | . 0 . . .
I v CK I I I v \4

A3 Treatments

AbF Treatments
ANF/NE T BE R R AN A A R 3 22 5 (P<<0.05) . T

Different lowercase letters indicate significant difference( P<C0. 05) among treatments. The same as below.
2 AEAETEANR.EYR . ELABNERRRE D H

Fig.2 Mass fraction of soil organic matter,available N,available P,available K under different treatments

2.2.4 X3y WA 2-D, 4 SUE R
BN TRI AL B )2 0] 43 A 26 RA K Ho 0~
20 cm Ml 20~40 cm L 2RI LIALEE V A1 IV T
BB B 366. 87 Al 257. 80 mg + kg™,
HHHEREMER., ARLHET 0~80
em 2 BURCR P B i Sy BRI R 145, 64

187. 59, 141. 47, 211. 99, 216. 65, 198. 37
mg « kg ' ARIE IV BRCH T 34 T i A B .
2.3 AABZAXAMERFEMHRRAZ N
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L IIRIA R 37,8300 40 M. IV.V A A &%
WA SR R, Hoh 1T AR S EE O CK W
107. 8%, =5 o B35 408 1T A IV SRS 4E A
# C I o8 s . o i CK #8121, 64 % Al
30.48%0 s AbFH IV By AT I PR BE T A S B B e s TR

F| 12,26 % ; /N [F) 78 55 Ak BE AT % A2 R T A 4 B
CK HH A (HA B 8 ¥ 25, £8H%
SRR T R BERR L P b T 5 CK
2 BN L A A B B RS L B R

R3 TRAEBEZLHENERFERARE 0

Table 3  Effects of different mulching on yield and quality of apple fruit
gb 78 FriE/ Hdk R/ kg BURTE/ g fifi iz / wZEE R O/ wlm[EHERD / wilE R/ W
Treat ¢ (t» hm?) Yield per Fruit (kg * cm™?) (g kg™ (g kg™ (g kg™ Sugar-acid
reatmen Yield plant mass Hardness Vitamin C  Soluble sugar Titratable acid ratio
CK 44,25 ¢ 13.41 b 179.24 e 7.14 d 0.11 e 105.57 d 3.80 a 27.78 b
1 47.70 b 14.52 b 192.31d 7.51 b 0.13 ¢ 114.40 ¢ 3.57 a 31.78 ab
1 48.12 b 14.58 b 207.80 ¢ 7.32 ¢ 0.12d 116. 33 be 3.41 a 34.21 a
ik 50.45 ab 17.32 a 236.67 b 7.70 a 0.13 a 117.13 be 3.33 a 35.48 a
I 53.23 a 18.16 a 246.97 a 7.62 a 0.14 a 122.57 a 3.28 a 37.15a
V 49.99 ab 17.18 a 233.45 b 7.59 ab 0.13 b 120. 30 ab 3.31a 36.45 a
3 i BE GAHE I 45 S A — 3, B0 B4 0 i 1A
T 7 - N B
A BE S A ROIR AT 4 S TR IR L A W S e
3.1 BEXNLTEKSHZNM 5 . AT RE 23 5 A AT ML A 4 o DT Re I A ML I It

FIA & T 78 3 4 B0k 2R Bl g Kk A0 B A
BEARIE " BN B A A ) A K 43 1Y
ToRAE K o A i b K oy R Ak A B RS
FF A D A R Pl A B R R 0 5 T X
A A TR 4 K 2 B AR E L B S R AT
RE 10 3t R i — A M 0L 0 TR 38 7K R Il 2D [ T
PR AR B R A B MR A R BRI
b AR i S AL B B v R AR R A
SR T4 43 K5 DT 8 R 2 K R AR b
{14 B A1 P BIR A - 8 2 1 19 7K 73 2% L 1 5 UK
RETT . AWETEH . Z o0 B BT RIS KR
TR AR X RN N TR W T R
2 A O AR TR b b DA R /D B 0 SE
o RCH PR A 2R el 8 e A K 23 B B R R K
IR &

3.2 BEEXMTEANEMFS I

A BT i 2 A E AR S R A AR
PERE Z N R, — W N A LT R 2 £
HENE Jy BEIEARSG . ASHETE b 5 B L L B IR R
AR - S A BIL 5 S5 B 5, At A B X - A BIL IS
WA P b e . X A B A AT AN A
AR R AR AR 0 T R i ) A b P R
JREREMEHRE AR5 o0 i i sk 8 T 3
T3 A L 5T 5T e 43 B K B A AR R
SRS A RIS T X 4518, 4L
SFUTURF Y AR WY, B BRSSP - A LB AR T

b R RO B A AR A KRR
JIT s B = R HEAS IR 20 B B AR IR . A W SR
B 2R el 76 ot i e e S A AR 03 o i O L HLHY
M R 35 PR 7 s 28 A e A AU A AE 22 S
IR i T L K 3 22 Bl T R R
BT X R HLE IR ICR WL R AT ER T RE
AN T 1 AR 2 A W LB T R A — O T iE ]
DA 3o 11 600 2E 0 1 I U P4 v R R e
O3B I — 7 L RS AT A A LR B
P e o i 7 A 9 TR A Ay Bt A B S AL S W)
A — 7 BT i RE 1 T 1 55 B AT W B 0 3R B [
SEAE R DA 8 g A e R A L BT A K
P SR A B T MR W i =2
ORI ) ) A AT LA A A R S S
MV PE TR G T AL A M IR 4 . AR A
[Fi) 73 i Ak B4 B iRy R O L AR BTV OB
JE AL RS AT A7 18] A2 50 B 37 70 AR S THRCR B b
HARBNRE EREAT R — B A A BT
— L R PR EE RS T /N TR P B SRR A
w T R T
3.3 BEXRIFEMmEM

A FEAE R T B i H BE AR R A R
RSN, 2 ouB g FARS B R B T
— B . RSCHE T Y RN T RE R BE SR AR OE N . -
SR K o3 HUEIR o PR RO R R SR A
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Effect of Different Ground-mulching Patterns on Soil Physicochemical
Properties and Yield and Fruit Quality in Non-irrigated
Apple Orchard in Weibei Highland

ZHANG Chao', LI Aimei*,ZHOU Xu',ZHANG Ling”,
LIN Haoran',ZHANG Lixin? and ZHANG Hai'

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling Shaanxi 712100, China;
2. College of Life Sciences, Northwest A&.F University, Yangling Shaanxi 712100, China )

Abstract The experiment was conducted to investigate effect of different ground mulching patterns on
soil physicochemical properties and their implications for fruit productivity and quality in an apple or-
chard in Weibei highland. In ‘Liquan Fuji 9’ short shoot Fuji apple orchard, six treatments were as
follows: clean tillage(CK) ,film mulching( I ), straw mulching (Il ), dual mulching of film and straw
(I ,the combination of dual mulching of film and straw and grass mulching between tree lines([V),
the combination of dual mulching of film and straw and sand mulching between tree lines(V ). The re-
sult suggested that mulching could effectively enhance soil water mass fraction, water-holding capaci-
ty,organic matter mass fraction,available nitrogen mass fraction,available phosphorus mass fraction,
available potassium mass fraction. The water retention capacity was in the highest value at 0—100 c¢m
and 100—200 cm soil layers under treatments of V and [V, the water mass fraction was increased by
20.69% and 19. 89% compared with CK,respectively. It increased soil water storage at 0—80 cm soil
layers in October under treatment V ,which increased by 57. 98 mm compared with CK. Treatment [V
had the greatest improvement in terms of soil nutrients. The mass fraction of organic matter,available
nitrogen,available phosphorus,available potassium at 0 —80 cm soil layers under treatment of [V in-
creased by 38.11%,166.36% .,72.46% ,36.20% ,respectively. All treatments could improve apple fruit
yield and quality. The fruit hardness increased by 7. 84% under treatment of [[[. The fruit yield, fruit



. 616 - ok ok Wk % R 26 &

mass,vitamin C mass fraction, soluble sugar mass fraction, sugar-acid ratio increased by 20. 28 %,
37.83%,30.48%,18.94% ,33. 73% under treatment [V ,respectively. There was decrease but had no
significant difference in fruit titratable acid mass fraction regardless of treatments. In conclusion, the
treatment [V , the combination of dual mulching of film and straw and grass mulching between tree
lines could effectively keep higher soil water mass fraction and increase soil nutrition mass fraction so
as to improve the apple {ruit quality and quantity. Therefore, this mulching technology could be practi-
cal in apple production in Weibei highland.

Key words Apple orchard; Mulching; Soil moisture; Soil nutrient; Fruit yield and quality
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