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Abstract: In order to explore the effects of different cultivation methods on soil moisture status, yield, and
quality of different genotypes of winter wheat, and to provide a basis for water-suitable planting and
agricultural green and sustainable high quality production of dry winter wheat. The soil water status, yield,
water use efficiency, and main quality indexes of winter wheat under different cultivation practices were
systematically studied by using two planting methods of mulching materials, common polyethylene film
covered burrowing (PE) and biodegradable film covered burrowing (BM), compared with traditional open
field burrowing (LD). The results showed that under the influence of arid climate and crop water consumption, the
average soil moisture in 0 — 300 cm soil layer was reduced by mulching compared with LD, and the soil
moisture in 0—300 cm soil layer was significantly reduced by BM compared with PE. The water consumption
BM of winter wheat during the whole growth period increased by 22.0 mm and 23.0 mm, respectively,
compared with LD and PE, and the soil water consumption BM > LLD > PE during the whole growth period.

The mulch yield of L] 110 in two planting seasons was significantly higher than that of open-field cultivation.
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In 2018—2019 planting season, LJ 111 PE and BM increased by 40.3% and 29.7% compared with LD. In
2019—2020 planting season, due to severe lodging, PE and BM decreased by 2.5% and 3.5% compared with

LD. Compared with LD, plastic film mulching reduced the grain quality of winter wheat, BM significantly

increased the dough stabilization time and dough formation time compared with PE, and the average protein

content, wet gluten content and weakening degree of 1] 110 grains were increased by 10.6%, 11.1% and 10.3%

compared with L] 111 grains, respectively. Therefore, biodegradable film mulching can play a similar role as

polyethylene film in water storage and water conservation, but in winter wheat production in dryland area,

biodegradable film mulching should be selected according to the water consumption characteristics of varieties

and film cultivation adaptability.

Keywords: mulch cultivation; biodegradable plastic film; winter wheat; yield; quality
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254 K PR R %375

x2 AARBENERKESTEAIERES B (7 mm
R —& 75 RF A W — R IR —
Fie 7 A kR tk it ili@kﬁ% —- iﬂl/gﬂ(év\ — i“i'gké} - ji%ﬂd}
T4 #E 1 T FER ke T FE &
LD 112.3 8.2 56.5 24.3 63.6 —4.4 198.8 87.1
“Bg% 110”7 PE 105.7 1.6 104.0 71.8 34.0 —34.0 180.9 69.2
2018—2019 4 BM 108.3 4.2 88.8 56.6 72.9 4.9 173.9 62.2
LD 120.7 16.6 82.2 50.0 62.4 —5.6 155.8 44,1
“BMi% 111”7 PE 107.5 3.4 163.8 131.6 73.3 5.3 101.1  —10.6
BM 130.4 26.3 172.3 140.1 57.9 —10.1 147.6 35.9
LD 179.5 70.6 177.3 171.1 136.7 72.2 90.8  —46.0
“Bp% 1107 PE 155.6 46.7 151.1 144.9 154.4 89.9 105.2  —31.6
2019— 2020 4 BM 155.6 46.7 167.4 161.2 149.9 85.4 98.3  —38.5
LD 162.3 53.4 144.0 137.8 34.3 —30.2 213.0 76.2
“Mi% 111”7 PE 165.7 56.8 164.1 157.9 73.2 8.7 146.7 9.9
BM 155.8 46.9 182.9 176.7 144.2 79.7 722 —64.6
LD 145.9 39.4 116.9 97.7 100.2 33.9 144.8 20.6
“Bp% 110”7 PE 130.6 24.1 127.5 108.3 94.2 27.9 143.0 18.8
BM 131.9 25.4 128.1 108.9 111.4 45.1 136.1 11.9
2818y
LD 141.5 35.0 113.1 93.9 48.3 —17.9 184.4 60.2
“Bi% 111”7 PE 136.6 30.1 164.0 144.8 73.3 7.0 123.9 —0.3
BM 143.1 36.6 177.6 158.4 101.0 34.8 109.9  —14.3
£33 FAALEBENNERZHERMEBRENZN
lpE 2 i i Ab 3 MRS /cm K /cm TEORL £Y / #iL BRE/ %
LD 86.8b 8.2b 44.9b 8.7b
“Bg % 1107 PE 103.2a 9.6a 58.0a 19.3a
2018 — 2019 4 BM 102.2a 8.6b 51.3ab 16.0a
LD 94.5b 9.1b 59.7a 14.0b
“B % 1117 PE 102.7a 10.1a 59.9a 25.3a
BM 99.9ab 10.1a 64.4a 18.0b
LD 95.1a 8.1b 44.4a 16.7a
“B % 110”7 PE 96.5a 9.1a 47.3a 21.0a
2019 2020 4F BM 96.0a 8.8ab 45.4a 18.7a
LD 100.0b 9.0a 37.5b 23.0c
“B % 1117 PE 110.4a 9.3a 39.8b 45.0a
BM 100.9b 9.5a 45.7a 42.0b
o E i 2= 0.1857 0.0199 0.0001 0.0001
by = 0.0001 0.0001 0.0061 0.0001
pE vl ot 0.8096 0.0004 0.0061 0.3284
Fe 3G 5 =X Tl 0.0001 0.0076 0.4913 0.0008

TE « [F) 30 AS 7] =7 B 375 S [R] 4k 2] 22 57 12 35 (p<<0.05) . R I,
x4 TRABBEAXNLZNEZEFESKSAAREEN

o o 7=/ (kg « hm %) KA FIHARE/ (kg « hm™? « mm ")
i 47 50
2018—2019 4 2019—2020 4 2018—2019 4F 2019—2020 4F
LD 4866.9¢ 5353.1b 11.3b 9.2b
“Bfr % 1107 PE 6383.7b 6481.8a 15.0a 11.4a
BM 7183.7a 6709.9a 16.2a 11.7a
LD 5250.3¢ 5756.9a 12.5¢ 10.4a
“BiE % 1117 PE 7367.0a 5611.3a 16.5a 10.2a

BM 6808.7b 5557.6a 13.4b 10.0a
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x5 MEZE HEFLANEMNNLZNETES

K F AR RMN T E ST
A5 o p H KRB p E
i 0.0075 0.0001
FHE g7 0.4629 0.2517
it 0.0001 0.0001
B T7 2GR 0.0017 0.0001

27 AEKEMNEFTERRHFIE

AN TR) it Ao 28 /N A2 o B R L 2R P R A LT D AR
RS AR R 25 kAR 3 K F (p <<0.01) , 1 AT
JSC S (8] 0TI AT 0 7K 3 22 538 B 35 K- (p <<0.05) L 4%
oA AR RO A RS E R 22 RN B (R 6.
“Blg % 1107HFRLF 24 0E R AR B A R R
THT AT St ) | T A WA 7K 36 A 55 A0 BE 4 1o 61,4, 14.9,
33.6 Il 157.5, 8 “Be 45 111743 5134 fin — 5.8%6,10.6 %
11.1%,—14.4%,— 1.9 % F1 10.3 % . F& 5% 55 it X A7 47
B0 P i NI A T A R Ak T A AR (]

TFT A1 TR JSG T () A0 583 0 38 5 M ik A b 27K (p<<0.01) , 4%
RIS 8 2% 5 3k 3 UK P (p <<0.05) , T F I 7K R 2%
SRR R E K, MR A LD & /N kR
B 5 T A R TRIA A AR T A R )
TET A1 T2 ol s ) AR RE 7K 6 14 O[] R 3 A1 PE Ak 0
R R 1.5% ~46.4% . BM 4b B AR 08 B2 0y 1.7 % ~
29.7 %6 FFRL 7S EHOR 55 4k BE AN [R) A% B 42 TF  PE &b B 4y
FIHETE 1.9 F1 18.2% , BM 4b B4 5 $& T 2.5 % Fl
17.0% . BM 4b B i PH B e sF (6] 70 17 141 9% B i [0] 5
PE AbHf & 5 38T 43 AR T 311 %0 42,5 %6 KA A B |
TF A1 7K % 1555 Ak B 488 PE A [ F BE A L 1H 2% R
SRR R i S A X P A
T A7 A AR AR S R (p <<0..01) X T A1 1 s
[i) 11555 1 BE A7 7E 2 35 RE R (p <<0.05) , AF AL 25 5 L il
JEE T A3 5 A T P e s s ) A TET A W K S AE S AR OR
L B T 2R A .

F6 FRBBEFXANENERFHZN

- ok rE/ _— AR WEA/ [ T 1208 Wk sk
UEN (g« LY /% % E/ Y% WHR/min BE/min % (FU)
LD 791.3a 63.6a 16.5a 36.3a 92.5a 9.3a 3.2a 58.1a 143.0b
“BE % 1107 PE 809.9a 61.5ab 14.1b 32.2b 83.7b 5.4c 2.1b 57.2a 161.7a
BM 816.3a 59.1b 14.2b 32.2b 90.2ab 6.6b 2.4b 56.4a 167.8a
LD 796.2a 67.2a 14.9a 32.9a 97.8a 9.9a 3.8a 58.7a 125.8¢
“is 1117 PE 807.3a 63.2b 12.0¢ 27.2¢ 86.5b 1.9¢ 1.9b 57.9a 155.9a
BM 811.6a 65.2ab 13.6b 30.5b 91.0b 6.9b 3.3a 58.4a 146.7b
BEE i 0.8907  0.0011 0.0001 0.0001 0.1053  0.6726 0.0202 0.0218 0.0001
E 3RV 0.0417 0.0191 0.0001 0.0001 0.0015 0.0001 0.0001 0.1578 0.0001
. B 7 2 X R A 0.7867  0.1685 0.0045 0.0001 0.5528  0.3578 0.0436 0.3451 0.0408
3 it it MR TE W2 S, AR, 2 T R AR,

3.0 AAHEAXNZNEZELEASTUHZN
K A3 JE ARl A 77 L A R B MR R i oA 7K s BR i
W FRARAE X AR 2B 7= 1 S b R . b BT 55
AT R ] K o 78 & BB ROK, KA se
FE BT, M I BT 5 A 6 Hb Rk B BB i — R KR
e 90 KAy TORFE K AR HE K 4 BAL B
T K A i b R R IR 20 R e R
B+ HEK o E R R RORT . B AN BT
Fe W, FE A b B 35 0—200 em 2 A K&
FE/INZE A B P 2 T R b A R IS T R
G b R 55 B A A T T L BN 5 R 20 b g
T3 2 5 Ty A A T R RN A A YR R
b B 55 Ak B0 5% 22 B, S [ A K AR R AR 4R
BHEWE D ERE 0—200 cm + )2 K5 fEFEK
o DA ST i R o K AR AR B T b Ak B
AN A N AR B i b I 3K o 5 R W

55 5% i A 3EUAH B L b B 55 AL R R AR 0300 em )2
VB B K A i bt R S X K o DR
ROCRAR T IR 0 b B, 7 7 2 iy T 2 M FAE ) #E
JKECM T, B EREAR 0—300 cm + )2 HHEK A, B2
95 b JIEE T 2 648 it 1 S b B 080 erm 438 30) g HH PR
IR 2 A W R f ML 7E 60em £ )2 H IS K &
P PR R0 RE . U0 AR ) % Sk b RS [ 1% Rk 355 A =
AT X 38 AN [R) 3 55 7 K VR $ 1 A 6 A 8K 4y AR
fREmA R EER, 201947 A LAEHL . B
b J55 7 25 A ) B figk b 1S B 25 A0 B 0200 em I
T2 IS ¥ K 4 43 D 14,7 %, 15,3 %6 Fil 13.8%,
200—300 cm #l I + 2 4 58V K 434300 S 14.7%
14.1%6F1 14.5%,2019 4F 9 T A1IEF AR 1L R 20 H
I 78 5 R A= 0 o fie b B 25 AR P 0200 em ) T £
B K5 21.0%,21.1% A1 20.8% .,
200300 cm #| [ + )2 5K 534351 16.0 %,
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537 45

14.6 % F1 15.2 % , 0] UL, B 7K 2 % 52 M Fn b 5 78 25 +
K o3 A A TR R BE A 4D 20 (H b JIEE T 535 Ak B3 7 X R
JZ2 K B RN 25 SR L 58 > A ) R b >R 2
M, 2 /N2 b SRR B A TE] 0—300 em 42 )2
A K Gy e R AR FA ] (AL 3] A7 AR 2% S, ]
B 5 A /N2 il o ) A A N e A BAR R o 5 K R
TEERAX,
32 AAHEAXMENEZRKE. FTEMKSF

AR K F 00

b 5B 5 R 45 A K Ay (R IS 4 B AR ) L R RE
KR X6 = K A 5 R R R A B Y R
B, b JE 7 26 RE S U /D 4 B R T FE K &=L RO
Hi RS 56 7E AR T A RN I ER R A b AR K S 1S
11,096 o $5 17 28 V0 25 300 80 fidk e I 5 52 b R0 5 2 0 b B
BN IK 3 TE AE L HE IR 22 PR R A T i AR K
BN s H SO kB 55 BN S R e AN EE
B 2 AR A K Gy B AR A /N 22 A I B A b
MIFEAK ] B AR A /N2 HE R AR K L B8] . A BIF 5T
FW], &/ N R K B A B 1) A8 4k 22 S 8K, AN [ A B
55 il ol [8] #E 7K 5 AE A6 AN 6], 2018—2019 4F il Al 2,
“B % 1107 HEK 2 R A b AR K B 1A g
mi e R K E W 39% LU L R K = i K EDMK
WK 58 L= 58 20 b JIEE > 1 Wy 6 e b I, < 8 1117
78 1 Ah R SR A A AR K AR = L A E
FEZK 1Y 37.0 %0 » 5 £ 0 Hiu 55 R A= 49y ok i b JEE Ak 40 )
TEIR T 23T WIFE /K 5 38 I W, 43l o 4 Ak 0IAE
KR 36.8% Fll 33.9%52019—2020 4F Fl ki 2, “ [
% 1107 FE /Kt fiw 1= W 528 1t R 2R 2 0 b S 1 390 %
SR T A I A Ak B RE K e v e LR SR
AT B 11176 M RE K R e e A
W LA B 0 Hb R RE K i v e AR A R &
IR WL AR R A AR K R R SR BLEE R T &
P A MK A3 T RE AR ) R i >
o= AR M B L 2 AN A /INFE R A AR I R K 4y
HAERIMSFEKEMFE ., A £, FEKET
BEZERNEY, B B FE K & ™ 5K 2 A L
RAMAFAEZE S . AWEFER WY B35 Iy 2Rt R /N 22
VIR NN & b DR & SRR RT3 ]
AR 5 k2 1 0 /N 22 PR v R R RO B, [ B A
B IAE R IR R 5 e 7 B TE MCR S AR . <P
Y1107 1 A 55 34 A0 6 Hb R B W HG L 2018—
2019 AEFhAE 22 F 2019—2020 4EFh A 25 2 AP =&
B 20 b RS = 0 O i bt A 8 b S B 7 31200 0
A7.6%,21.10F0 25.3%, “ Bl % 1117 H BT 35 2018—

2019 4FFh bl 2 1 %5 5% M AR 1S 1 3 48 2, 2019—2020
A b 7 YA 6 U T 3 9 ) 3 D PR
$e e I /N2 AR AR 232 b 250G 0 L 5 R o R
. “BE4E 1107 7K 53 F AR 2018—2019 4F A Al
Z=H 2019—2020 AFEFpAE 2= K Iy BM>PE>LD,
“Bf % 1117 K53 B FHZL R 2018—2019 4E Fi Al 2 e 3
3 PE>>BM > LD, 2019—2020 4F i 4 Z= ] 3¢ 30 N
LD>PE>BM, #] WL, BI{sf 76 [] — DX 48k [A] — % 35 7
3,2 E H WARE K G 5L A A0 [5) 09 AS [] A, X - oK
SITHFEARPE L7 B R o3 A RCR W AF R B 22 5
33 AEABEFRAMNELENMNEFTERRNZ T

CA W R B & R 2 A Bt il #4%
il Ah 38 Z PR XK (3R BB R R I AR SR
S, b BT o R A 22 S LI R R K 4y 1Y [R] B fE
% DI VR ) AT ORI . SRR A R B, AR YRR
fife Wb B 5 2% PR AR T B0 AR T o TR AL A2 AR
WFFEIN Ry, AN R i 55 =0 4% /N 22 T A7 48 25 T AP
JSCER 8] | T AT W 7K 48 45 ity BT 4 B I 3 R T o
B AR JEAEY S B R R . AR R OA
[vi) b b ) 46 /N 22 o LA B 35 25 5 R SE 1107 AL
SE AR 0T T T RS Ak B 4 A P %
T34 10.6 %6, 11,1 %0 A1 10.3 %0 , i B | 1 AT HE B s 1
T A 2 7 3R 0 1) s Bl % 1117 B IR 5.8 %, 14.4% Al
199, Hiu BB 55 A& /N2 Fp R0 A 3 LB 1 O i R T
A T 4 T AT e AR T P RS B PR L T AR A S )
W 7K 25 187 A i b AN [v) R B2 3% I L R R 72 B R 55 Ak BE
NIRRT . 5 0 AR HE L A ) R At
FRAS R CHE T L T A A 4R AR T A AR
S A (] 0 T8 PR B [ 43 S50 4 7 0.7 26, 6.5%40,5.6 %4
6.5%0,31.10H1 42.5% . AIRESE M T 2019—2020 4FFfii
TR AL T T 2, 0L 3F & /N 22 kR i BT A9 B
L DL A b RS AR O 22 5 e TR T AR
WG FR W , 2 /N Az A ) 6 ik b IS8 3R 5 R 0 R M AR
B B RE R i 5, (LA IR 2 0 i TS A % BE 6 3 L
A FFRL T BT
4 4L

A ) o e b IS 7 6 TGRS B 5 R 0 b TR AL Y
#KORIG I BE ARAE R A =TT BT R A
INAE R g R RO E K S IEFR R AN H T R
JEIKA IR 2 50 58 b AR B B AR A& /N2 o Jo L (H A 3R
W Ml RS 5 T 0 A /N7 i JBT o AN [] 288 AR g e R A
Yy 5 itk 1t PSS 7 1 A () 7 2 ) o i et P 1 P B 22
PEIE B S
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