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1 283 m, J& BR IR 00 Kt = RS, 4 PR
18 10°C , A F- ¥ /K & 555 mm, 4E ¥ H IR 2 274 h, TG
FEW 174 d. MISHEE 69%, & & & 1 339. 6 mm, &
IORT 0~40 cm +)ZFEMFR 30 AW 16. 94 g/kg, Bk
fRA (N 88. 83 mg/ kg, 3 358 (P) 24. 37 mg/kg, H A H
(K)252. 1 mg/ kg, HIERAHE B FEFHES L, K
W be ML : JRZE 650 kg/hm’ i BEERES 600 kg/hm’,
BREREF 310 kg/hm’ , Nii A HLAE, 75 #F . FAE , 38 50 A He
RIE .
L2 sk

PHAE R N 6 a £“E +” (Malus pumila Mill),
B AR KT FRAE R B 3.5 mX3.0 m,
1.3 Rk

RIHRE 6 M RANXEIT, EKENE
AbFE, W1, W2 . W3 4+ BI7E 0~20,0~50 Fl 0~80 cm +
EHEK R B H R K &, KR R E 5 (B FMAE 3 (N
KEIALFE, B WIF, WIN(CK) , W2F, W2N, W3F, W3N,
BMHX 6 17,3 7E =3 T AE =, /NI 180 m’,
KA EEIX HHES,3 IRER . NP7 IEAK S,
[FIZYIX 2 ] Fl & B3R 80 om WM EFGFF. /KT E
FBVERM ETFTAFOK 4 m* (2 mX2 m WIEFE, &
7R 2 m BB X, 3 MK EA B F A 1T RAAA T
WK 77 2, SRUEYS 5] (K & :0~20 cm:0. 26 m®;
0~50 cm:0. 32 m®;0~80 cm:0.34 m®), /A [ &b ¥ [7] Bt
WK
1.4 TENE
L4.1 HHEREKENE H#EKERH CPNGEED
503DR Hydroprobe H7F 1%, 76356 B 8] (2012 4E 5~10
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AW Ve A TN T IE K &AL &, BY + 38K
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#aH, WIF B K B2, H 7 o B IR AR A%
&K ZE RIS, R AR Sk B —E A
Tl {E (29.0% ~38.5%), ¥ ik 33.4%. M,
WINCCK) f1 FHEk /0, 3F B3R T8 s s, B+ e AR
FK BTESERWEANEFT N — B THRAME (2. 6%~
31. 4%, Y98 K 26. 0%, AbFE W3F Fl W3N ) 1A FH
FAKBZERAHE EEHAESTHE 4 M0, ¥E
Ay B BR R 28. 4% F 26. 3%, Hid, 4bFE WIF,W2N
M W2F GRS KEEZFAEE, WESH N
30.5%.30. 3% F1 31. 6% . MK 2 Al UFE H , RIS
KEFE 5 AMERE 0~20 cm i FE N AL, £ 4L 3 20 cm
LT & BE#E F 5B (WIN), 0~ 180 cm F ) {H 7F
27.3%~34. T% W 3h ;6 A £ 4b B R, WIF 4b 3
0~180 cm F% 5, CK #hn 28. 3%, W3N Fl W2F #
CK AT 27. 0% 22. 1% , B A= K HE %, T /K B ise
BB RS KA, A B R BB 24 PR
{B. 7 A& XA B8, W3F &b 2 0~180 cm 7E 4%

AhFR AL F .t CK 38T 32.1% . 8 H Rl &K
K2 £ EARRE R WA Frigm. 9 AMKERE . &
b PR IR B B R » W3F AbBRA 8 » He CK 36iin 22. 6%,
W3N AbHER 2 .t CK #8m 18. 7% , W2N, W2F Fil W2F
PRI ZE AN . 10 A REK A 44 FE s
BT+ K R HOKMET 9 A
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Fig. 1 The effect of different treatments on

soil moisture content

2.1.2 LTHEEWOKEMEEZEREME BB 3 A AL,
0~180 cm + 2+ /K B 2L T BRI R G H
TR, KA+ K & WIF>W3N>W2F>
WI1F>W2N>WIN(CK), W3N F1 W3F 43 5l bt %f F8 42
1 26. 2500 28.3% . WAL R KB AENEFY
LMK T o B b IR A AL B W1, W2F F1 W3F 4351
R SHEHEKE—BON %A 25 2 b B L WIN,
W2N F1 W3N, H, WIF, W2N, W2F 4531 b %) iR 32 5
17.1%.16.5% 1 21. 4%, W2F 4 & 8 ;¥ kb % B 55 /K
61. 9 mm,
2.2 RNFEAEIEXTER A A SEA

R 1 A5, b5 E K B3, £ b 3SE R A
SRZHSHGEIEHER . KILEE A E CO, #
) 3 2 B3 N5 B A 35, - A0 B G A SR
T IR N, W2F MR K, iR 81 T 31, 700, ik 2
W3INLEE T 29.6% ., 4bEE W3N,W3F R3EREEE
AR L W2F (4, BPVE K &k K IR AE 52 i S SR 1) %
AHER, REEBESZ S A AERLHEMNKILTE
(136.0,124.5 mmol * m % « s VD BEX T EE A
WIZHEBE A 55 5 A7 35 AL BE(179. 5 0 141. 0 mmol -
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EE X HR N, W2F iR/ K, i85 T 52. 8% ; Hik
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Fig. 2 Vertical variation of soil moisture content at 0~180 cm depth in orchard under different treatments in 2012
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Fig. 3 The effect of different treatments on soil water storage
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Table 1 The effect of different treatments on
photosynthetic characteristic of apple tree

pos:) A HER Pn SILFHE Gs Hue] COz e Ci
“Treatments /pmol » m—2 « 51 /mmol » m™2 + 571 / pmol + mol~1
WIN(CK) 14.2 ¢ 124.5d 145.0 ¢

WIF 16.4 b 136.0 cd 149.0 ¢

W2N 16.8 b 141.0 ¢ 178.0 b

W2F 18.7 a 179.5 a 221.5 a

W3N 18.4 a 171.0 ab 171.0 b

W3F 17.5 ab 162.0 b 160. 5 be

L BER A LSD F 240 bk, M- R EHE R FR 25 8% RN
F RN AR RIALHER] 5922 57 . 3¢ (P<<0. 05) . R,
Note: Data was analyzed with LSD test,different lowercase letters in the same col-

umn mean significant difference at 0. 05 level. The same bellow.
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2.3 N[FEIALFER 3SR 7 8 AK 4R AR

% 2 AT, 5%} B A He, W1F, W2N, W2F, W3N
F1 W3F ZhFR4»FI38 7= 13. 7% .14, 7%.58. 0% .55. 0% Fil
31.0%., AI UL W2F ghBE3E 7= 5 o B 8, k3t 2 W3N
W, K E CK 2R B3, ANRGELE 0~180 cm
TEFKEMZERER . Hd CK AT 2012 43R Rt
AFHINFOKE TS, M- R &K, W2F 43 2012 4
ARHNFKER CKEKZ, M- &fkE. WIF AEFE
KEHF, b W3N £ 12. 1 mm, METH = &K TEH
FeR UL —E M E A T B W SR HED X £
BRI AR A I RS T 5 S AR EY
XK HA R .

YEWI K 53 F1| AR R » T B 1 438K 43 9 A8 350R
FARR R R R . WIF, W2N,W2F, W3N F1 W3F &b 3843
B CK B E T 17.6%. 14.8%. 44. 7%, 42. 3% HI
17. 0% 7K 431 F 353 , W2F 4b B 7K 43 ) F 3% R B 1

x2 AELEBIMERMT=E. FAE(ET)H

k& F A% E (WUE) B &0
Table 2 Effects of different treatments on yield and evapotranspiration

(ET) and water use efficiency (WUE) of apple trees

hb¥ Feht B CK ™= KR KA R R
Treatments Yield/kg « hm—2 /% ET/mm WUE/kg+ hm™2 « mm—!
WIN(CK) 36 763. 8d 0.0 397.7 92. 4

WIF 41 801. 2¢ 13.7 384.8 108. 6

W2N 42 153. 8¢ 14.7 397. 4 106. 1

W2F 58 077. 8a 58.0 434.4 133.7

W3N 56 991. 7a 55.0 433.4 131.5

W3F 48 153. 8b 31.0 445.5 108.1
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AR, HE R AR 2R 4R P 2k 2 H )RR & Y Ab
AR, B SR LA E R
3. 7%, SILREE 44. 2%, g l|) CO, ¥REE 52. 8%, Nifi A
FIFHAERRHET. ST R SRR AL B, 3 FhE
WK 2 DK & SER T B A R TR,
RIS X FE R T R M LK E BT
9 5 ) IR SRR BB DR AR, TR 26 Y6 B4R A
BATE AR, W 35 A Kb, 3 3R A PR AR 47 3tb
BB AR E N T b R 5 AL B K B A
B TFAEAR A 22 K, R At AT LR & 7= B D Bk 43 A FH L
R, XAfeRi TESMWEZ G, T L + 2%
% FITFARAK GR35 , 382 15 o 3L ; 73 41 vl ek 38 3454, 2
MR RASR, BB RE N . X 5ERREER
BT 4 AR LR T HE L’ T
R, KK G 3 &Kt £, R M AR 2R RN , PN A
RS, 7= 2K, 3 HLIR Fk RN .

AT BP9 R R K AR TR 45 Ak BRL7E K [ st 3
0~180 cm 37K 55 B 9 T A5 1E LR TR (B 7E R
— At 3145 7 5 Ach L ) ) Ak b A RE 1L AN T o Ak B ) A
AR b S AR (E4 78 o AL B R /S 4% + 2 ) R
KEW N, AR FRMOERKET, TAE 5L
AR , SRR IE R A K ET . NAE SRR
RO [ 1545 T o AL R A0 T R 2 - R RE A8 T K A R AR
TRIARAS  FE A F FH s Ia], R F AR R A K

MRS BN i B T B AT A R —
ERRFE R, R A B RS . ST RE R

Ab3E, WIN FVE I & 5D (H K 40 R FRCR S ik, H™
BRM;MEREA S, W3F WERES, H™ 81K,
KA FIFZCRARAR, R o & W E R R F - &M
BLFIZK 43 F A ROR B 4R = TR Bk R, M2 T,
W2F j= & i 58 077. 8 kg/hm®, 7K 43 i I &% el B
B 133.7kg s hm 2 « mm™ ', FEXFREFT/K 61. 9 mm, 2%
WA T IRBHEEHEKIER. BVEREBRIEFGT,
RRFEFZHEW 20. 5 m®/667m’ , 7] 7E AN REAK 7~ & B R
BT —ERE 3R RE MK R,
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Effects of Plastic Film Mulching After Irrigation on Soil Moisture,Growth and
Yield of Apple Trees in Orchard

ZHANG Yong-wang' ,ZHANG Lin-sen' , XU Sheng-rong’' , LIU Fu-ting' ,LI Xue-wei' , WANG Yan-ping® , LI Bing-zhi' , HAN Ming-yu!
(1. College of Horticulture, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. College of Resources and
Environment, Northwest Agricultural and Forestry University, Yangling,Shaanxi 712100)

Abstract: Taking 6-year-old ‘Fuji” apple tree orchard as experiment object, the effects of plastic film mulching by
irrigating the surface layer (0~20 cm),root concentration layer (0~50 cm) and deep layer (0~80 cm) on soil water
conservation,growth and yield of apple trees were studied. The results showed that during the growing period of the
apple tree,making the 0~50 cm soil layer reached the field capacity and covered (W2F) processed the highest water use
efficiency , W2F treatment had the highest yield,average yield was increased by 58. 0% than that of CK, WUE was 44. 7%
higher than that of CK,the water-saving amount was 61. 9 mm higher than that of CK, W2F treatment had the best
photosynthetic characteristics. Comprehensive consideration, making the 0~50 cm soil layer reached the field capacity and
covered was an effective measure in the apple orchard in Loess Plateau.

Key words: the loess plateau;apple orchard;water use efficiency;yield;irrigation; coverings

19

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

