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Effects of whole film mulching with soil covering and bunch plantng

on soil water in field of dry-land wheat
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Abstract: A field experiment was carried out to investigate the effects of different film mulching modes on soil water

in field of dry-land wheat. The results showed that, during the early growing season of wheat, the soil water content in

different layers was consistently ordered as: whole film mulching with soil covering and bunch planting (WFM) > furrow

planting beside film (FPF) > no-mulching cultivation (CK) . During jointing to booting stage, the soil water content in 0
~20 cm layer under WFM and FPF was increased by 4.6% ~5.2% and 2.2% ~2.3% respectively, compared with
that under CK; the soil water storage in 1 m layer under WEM and FPF was increased by 29.0 ~48.0 mm and 12.9 ~

20.4 mm respectively, compared with that under CK. The technology of WFM also increased rainfall use rate and water

use efficiency remarkably. The highest and average rainfall use rate under WFM was 74.1% and 71.0% respectively,

and the highest and average water use efficiency under WFM was 19.58 kg*mm ™' +hm =% and 18.33 kg*mm ™' +hm = re-

spectively. Therefore, it made a key breakthrough for highly efficient rainwater utilization in the field of dry-land wheat.
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Table 1 Soil water content in 0 ~ 100 c¢m soil layer during different growth stages under different plastic-film mulching modes
PR +2/em Ei g ST BE R WM 7P R e8]
Mulching mode Soil layer Sowing Tillering Reviving Shooting Booting Filling Maturity
0~20 21.3 21.7 20.8 20.1 17.9 12.7 13.5
A AR 20 ~ 40 21.0 21.1 20.4 19.3 16.6 12.6 12.4
Whole film mulching 40~ 60 20.8 20.7 19.6 18.5 15.8 12.3 11.2
and bunch planting
(WFM) 60 ~ 80 20.2 20.0 19.2 18.2 15.2 12.2 10.4
80 ~ 100 19.5 19.4 19.0 17.9 14.8 12.1 9.8
0~20 20.6 20.4 19.4 17.2 15.5 11.6 14.0
A %) 1 20 ~ 40 20.3 19.9 19.0 16.7 14.6 11.2 13.3
Furrow planting 40~ 60 20.0 19.6 18.5 16.6 14.1 11.2 1.4
beside film
(FPF) 60 ~ 80 19.6 19.4 18.3 16.5 14.0 11.5 10.5
80 ~ 100 19.0 18.9 17.6 16.0 14.1 11.5 10.2
0~20 20.6 19.6 17.6 14.9 13.3 10.5 14.6
A 20 ~ 40 20.3 19.5 18.0 15.0 13.3 10.5 14.2
No mulching 40 ~ 60 20.0 19.0 17.9 15.2 13.3 10.8 12.1
(cK) 60 ~ 80 19.6 19.0 17.3 15.3 13.3 10.9 10.9
80 ~ 100 19.0 18.3 17.1 14.8 13.2 11.3 10.6

T AP UK S RO AN R B R 6 N AT 2011—2012 AR P II(E, 3 2.3 4 ) 1.

Note: The data of soil water content are mean values of different mulching modes at six experiment spots in 2010—2012. Table 2, Table 3 and Table 4 are

the same.
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Table 2 Soil water storage in 1 m soil layer during different growth stages under different plastic-film mulching modes
RN TgEY T REARE X R Sy BE B AT ZpE R e
Experiment spots Mulching mode Sowing Tillering Reviving Shooting Booting Filling Maturity
L
HaKn 2+ UE WM 193.6 198.0 185.8 178.8 126.8 107.1 105.3
Dashi, Gangu JEEA V4 B FPR 185.4 183.6 169.8 146.5 109.5 100.3 110.3
County BEHIAHE CK 185.4 176.5 158.9 131.0 101.5 93.3 118.5
i o SR
ooy AJEHE U WM 271.3 270.2 270.0 257.2 220.8 169.2 153.2
Hongsi, Jingning JEEM V5 B FPR 262.3 260.6 253.4 232.9 198.3 160.3 158.6
County ARG CK 262.3 251.9 244.1 206.8 185.0 151.7 167.5
JE IR R B S fEE 1 7% WEM 292.0 298.8 275.3 273.1 250.1 183.0 175.2
Nanping, 4% FPR 284.4 288.1 258.7 248.5 234.7 164.8 182.2
Zhuanglang
County LA CK 284.4 284.5 240.7 226.4 215.0 155.9 187.8
o 1t
B S 7R WM 281.1 286.0 281.3 261.8 243 .4 233.7 172.1
Zhongyuan, AN Y5 +% FPF 270.7 274.6 266.8 227.2 226.7 221.8 179.9
Zbenyuan County FTHLAIE CK 270.7 266.2 248.6 217.4 209.6 213.2 185.1
KENZ L 2+ UE WM 287.0 280.2 272.7 257.7 188.0 123.9 142.7
Liangshan, JE % 4% FPF 277.2 267.7 257.8 227.0 169.2 113.6 146.7
Zhangjiachuan
County B AR CK 277.2 259.4 247.0 203.8 151.6 107.8 155.2
N, 2N 1R WM 278.6 268.3 257.9 242.1 208.0 148.7 146.6
KA
Yongging, JEEM V5 B FPR 272.7 256.3 240.0 213.5 189.8 128.7 149.2
Qingshui. County LA CK 272.7 248.0 230.1 187.7 173.4 120.4 158.9
A £ WM 267.3 266.9 257.2 243.5 206.2 161.0 149.2
|7 b N
5 AN V45 FPF 258.8 255.1 241.1 215.9 188.0 148.2 154.5
Average
LA CK 258.8 247.8 228.2 195.5 172.7 140.4 162.2
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P X /NZE K 43 B 2% R 19.58 kgrmm ™' +hm ™2,
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Table 3  Rainfall use rate and water use efficiency of wheat under different plastic-film mulching modes

& A 2m WOk 2m HEHM ,
T em VA ! o e KGR

e LHPOKR  LHOPOKE  BkR Rk swem T K

i 5 . . . > g K RRER RO

. 7 A Soil water Soil water Rainfall Water Grain .
Experiment . . . . . Annual Rainfall WUE
Mulching mode storage before  storage during  in growth consumption  yield . -1

spots . . . _,y rainfall use rate  /(kg*mm

sowing harvesting period /mm  /(kg-hm™?) _
/mm /% *hm~2)

/mm /mm /mm

HHKA SR+ WM 296.6 212.3 185.8 270.1 5287.5 364.5 74.1 19.58

]();E;i; MV HE FPF 284.7 233.0 195.1 246.8 4025.3 364.5 67.7 16.31

County AR CK 284.7 241.7 198.8 241.7 2826.8 364.5 66.3 11.69
[ RN A+ WM 345.4 301.9 258.3 301.8 5709.8 410.7 73.5 18.92
?g?f:g TR HE FPR 339.3 329.1 264.5 2747 43957 410.7 66.9 16.00

te}

County FH AR CK 339.3 340.9 264.5 263.0 3028. 1 410.7 64.0 11.51
TR FE R AP+ 7 WM 388.7 342.5 280.6 326.8 6101.2 453.5 72.1 18.67
Nanping, JES 3% FPF 380.7 365.0 286.9 302.6  4930.1 453.5 66.7 16.29
Zhuanglang

County FEHLAAR CK 380.7 370.0 286.9 297.6 3387.1 453.5 65.6 11.38
R g AP £ UE WM 404.2 352.6 305.4 357.1 6498.8 506. 1 70.6 18.20
Zhongyuan, e . ppp 396.5 377.5 309.4 328.4 51345  506.1 64.9 15.64
Zhenyuan

County AR CK 396.5 379.9 309.4 326.0 3666.8 506. 1 64.4 11.25

REINBEIL SREAT 4 X3 WEM 417.8 363.4 327.1 381.5 6771.2 548.2 69.6 17.75
Liangshan, oyt ppp 412.3 380.2 27.1 359.1 5437.1 548.2 65.5 15.14
Zhangjiachuan

County FRHRAE CK 412.3 383.3 327.1 356.0 3984.6 548.2 64.9 11.19
T KA AR+ WM 429.8 382.5 365.6 412.9 7210.0 604.7 68.3 17.46
Y(Sﬁlggqsﬁlli TRV #E FPR 422.0 391.5 365.6 396.1  5801.6  604.7 65.5 14.65

County AR CK 422.0 395.6 365.6 392.0 4350.7 604.7 64.8 11.10

LN 7 WM 380.4 325.9 287.1 341.7 6263.1 481.3 71.0 18.33

Aifge A% FPF 372.6 346.1 291.4 317.9 4954.0 481.3 66.1 15.58

THAHE CK 372.6 351.9 292.1 312.7 3540.7 481.3 65.0 11.32

6 M s S5 R, 2 BT Tk /N E K
YRR i 143 19.58 kg mm ™' +hm =2, F-1355]
18.33 kg» mm™" - hm ™2, X B 8 #b 25 % - 24 11.32
kgemm™"-hm ™%, FBXF BEIE N 7.01 kgemm™' - hm ™2,
K 62.7% ; BRI 35 /N 22 7K 4 I A3 B v 35 )
16. 31 kg * mm™' « hm~2, ¢ ¥ 35 ] 15. 58
kg'mm_l'hm_z,ﬁﬁ’ﬁﬁ%% 4.26 kg* mm ™! 'hm_z,
WK 37.6% (K 3). LA L, &AL 4 X HOR
RER R B4 g /N 22 7K 4 R TR, S 4 R 4 350
~ 600 mm PR AR X /N 22 [ 7K e 5R) P ) o 1
HARREA,

HR AR SR AR Ol KT 2 4 R R A 428. 2
mm, 1& BE T A A X N B LA 33,3
T3 b, G0 SR /N 2 K Gy R TR S 33 7. 01

kgemm ™' hm =2, % hm® A3 3 001.7 kg, B4 0] 1
77 10.00 14 kg /N2 K W AR A28 N AT T O
AR R L2 B A E RIS L,
2.5 ZFMESH

FIE I 2012 AEFIAS , K 6 PR X I8 2 4R AN ]
BRI SRR AR N I T A T iR
th A R ) R RSN YA 45 N R b AR N2 T (B Y
Wk 16 158. 8,12 781.3 JC + hm 2 Hl 9 135.0
JC-hm ™2, 4 A 435 K 12 174.8.6 511.3 JC -+ hm ™2
M3 628.5 76 hm™ 2, =4t 4 5 4.06.2. 04
JC-IL TN 1.66 JG-ot T AR NE e 1
TR AR 5 8 M AR A L, BT AR B I Ak
1l o
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Table 4 Economic benefits of wheat under different plastic-film mulching modes
e G FEFFr i FEE BA afifit A i
Pl t'u >~z i Grain yield Straw yield Output value Input Net income 0/1 ratio

anting mode /(kg*hm=2) /(kg*hm~2) /(yuan*hm=2)  /(yuan*hm~2) /(yuan*hm~2) /(yuan*yuan~1)
AR+ WM 6263.1 7515.7 16158.8 3984.0 12174.8 4.06
JEMV#E FPF 4954..0 59448 12781.3 6270.0 6511.3 2.04
& 55 HE CK 3540.7 42488 9135.0 5506.5 3628.5 1.66

T /N FERL2.10 JC-kg ™ FEFF 0.40 TG kg™ MUK 13.33 JG-kg™', 40 N4.51 JG-kg™ !, P,056.25 TG -kg ™', /NEFF 3.0 JC-keg™', AT.50.0

PIvE ML

Note: Wheat grain: 2.10 yuan-kg ™'

wheat seeds: 3.0 yuan-kg™'; labor: 50.0 yuan*day~'.

3 3 ®

T R A BR AW A 7 T I A ™ 5 ) A,
R AARMZE LI, BRI B S S T 5
TR R ot P T X R A AR IR /N 2 A A
B, SRR EREZELH 6 000 7
hi? ZINAE R AE TR IR AR, P R K A T I AR
T 10% ~ 50%5), 3 /N 7R R 3 000
kg hm 22 2 1 140 J7 hm?, o5 /N2 4% 1 FR
4195, HRT, HA A /N E W AEREF R 94.7 97
hn?t Y S-S BA 7 3 067.5 kg hm ™25 Hop, M/
PR T AR 72.4 J5 hm?, 24 (5 /2 ST AR 76.5%
hFTREZK, FEEE E /N E - RIRm AR, F
IR 2 400 kg-hm ™2 (HIG =TT E K

KAILASK , e [ 52 i A FH R 7K 1) 268 3 3 A J
50%, /N FF S EBEAEY K 4y R FH AR AE 7.5
kgemm ™' -hm 224710 0 SEAESR, TORAO B A B
J T BN R RN R A
LR A T 7K R FH 2RI/ NAE K 2 R BCR #EAT T
KEBFTE, Rl b 5 b 4 5+ IR H AR A 4R
HLPET TR I e T Holr s LA
2 [E 7 7Y A 25 R I s A ST A, b A B X
/N KRR N 12.59 kgemm ™' ~hm ™2, LLER
M AR/ N AR 19.90% o XA S IFE H R A &
BB R U 7T A5, e B 1+ R EAR
A H KR 2R 67.07% , 58 5 i 54K 45 5 5.51
ANE 53 8 A RN KA FURRCR R13.23
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WF7E e H b A A ] R K X SR B0 15, 4 B 1+ X
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8 2R AR 6.0 AN E 4 A /N KA R
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K 62.7% , RIBFER T 1 S ath /N2 A4 H R /KR FH %
FUKDFIHRCR . AR /N S ERAEYI AR
T ¥4 7K 7o R8O FH G S AR T BP0

; straw: 0.40 yuan-kg™'; plastic film: 13.33 yuan-kg™'; pure N: 4.51 yuan-kg™'; pure P,Os: 6.25 yuan-kg™!;
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