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Effect of straw mulching on soil moisture and water use efficiency
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Abstract: [Objective] The study was to explore the ways and the cover amount of straw mulch on
winter wheat field with soil moisture, winter wheat yield and water use efficiency. [Method) A two-year
field experiment including the straw mulching in various ways covering the growth period and fallow,
growth period,no-tillage and different amounts made up of 9 000,6 000,3 000 kg/hm* was set in Weibei
Loess Plateau of Shaanxi Province to make clear the effect of straw mulch on yield, soil moisture and water
utilization efficiency of wheat winter from Sep. 2007 to Jun. 2009. [Result] The result indicated that soil
water content and amount covered by the different amounts of coverage in the same mulching mode was

positively correlated. The soil moisture content of full period which covered the different ways in the same
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amount of coverage was superior to that in growth stages and control. While the straw mulching quantity
was 9 000 kg/hm?*,6 000 kg/hm?® and 3 000 kg/hm?®,in the 0—200 cm layer, soil moisture content of full
coverage increased by 11. 5% ,10. 0% and 8. 0% respectively compared with the growth stages coverage,in-
creased by 19.2%,12. 9% and 8. 8% compared with the control. Whether the full or growth stage cover-
age ,the water use efficiency (WUE) was always the largest in the amount of 3 000 kg/hm?. Compared with
the control,the WUE of full coverage was remarkably increased by 31.5% (P<C0.05),and the growth
stage was significantly enhanced by 12. 8% (P<C0. 05) in average of two years. With the straw mulching a-
mount of 9 000 kg/hm?,6 000 kg/hm” and 3 000 kg/hm?”,the winter wheat yield of the full stage coverage
in different mulching modes was remarkably increased by 41.1% —65. 7% (P<C0. 05) than the control,
that of the growth stage was also increased by 27. 1% —30. 2% (P<C0. 05). [Conclusion) Two-year prelim-
inary study showed that the crop yield could increase the straw mulch of different ways in the same vol-
ume. In the same amount of coverage, the production of entire period and fallow methods was better than

that of other growth period and ways. In the 3 000 kg/hm® coverage,the WUE of two patterns were all the

greatest.
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Table 1 Rainfall in whole wheat growth periods in experimental area from 2007 to 2009 mm
o H 3y Month Py
Year 9 10 11 12 1 2 3 4 5 6 Sum
2007—2008 28.7 48.3 1.6 9.5 29. 8.3 13.0 31.7 23.5 11.9 205.6
2008—2009 55.7 15.0 0 0 0 25.2 18.6 14.9 145.7 16. 3 291.4
k2 BABEFRAREEZEE
Table 2 Mulching patterns and straw covering
oy b3 e/ (kg « hm™?) Straw mulchir‘lg
Mulching pattern Treatment ] 1K 7141
Growth stage Fallow stage
& - SM [ 9 000 9 000
PR
Growth period and fallow SMII 6 000 6 000
SMIII 3 000 3 000
o SMIV 9 000 0
AH I Sy
Growth period SMYV 6 000 0
SMV] 3 000 0
A 3% No-tillage CK 0 0
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Fig. 2 Effect of different treatments on seasonal soil moisture variation in winter wheat growth period

A. The average water content from 0 to 80 cm in 2007— 2008 growth period under different treatment;B. The average

water content from 0 to 80 cm in 2008 —2009 growth period under different treatment;C. The average water content from 0 to

200 cm in 2007 —2008 growth period under different treatment;D. The average water content from 0 to 200 cm

in 2008—2009 growth period under different treatment
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Variations of average soil moisture under different straw mulching patterns from

0 to 200 cm in growth of winter wheat

A. Mulching with 9 000 kg/hm? ; B. Mulching with 6 000 kg/hm2;C. Mulching with 3 000 kg/hm?;

D. The average water content of soil layers from 0 to 200 cm under three different ways by mulching with different amount
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SMIV .SMV &b B4 CK 435 34111 7 3. 9% F16. 3% .
RisWi A s 5 X, E RN 3 000 kg/hm? I},

WUE H# i .

F3 HABRLETENZWNFERKSAARE
Table 3 Yield and WUE of different straw mulchings

2007 —2008 2008—2009 S Average
K53 I K4y H K53 FH
o PR/ Roki/mmo RCR/ R/ Rokdt/mmo MR/ R/ Rok/mmo MR/
Treatment (kg + hm 2) Water (kg + hm™% « (kg+ hm™?) Water (kg + hm™% « (kg+ hm™?) Water (kg « hm™? -
Yield consumption mm ') Yield consumption mm 1) Yield consumption mm~ 1)
WUE WUE WUE
SM [ - - - 4 667.7 a 444.8 a 10.49 a — — —
SMII - - - 4 434.4 ab 447.6 a 9.91 a — — —
SMII — — — 3975.5 be 373.1b 10. 65 a — — —
SMIV 5674.9 ¢ 397.7 a 14.27 a 3 665.8 ¢ 344.9 be 10.63 a 4 670.4 ab 371.3 a 12.58 ab
SMYV 5632.5¢ 376.4 a 14.96 a 3 668.6 ¢ 347.0 be 10.57 a 4 650.6 ab 361.7 a 12. 86 ab
SMV] 6391.1 a 397.0 a 16.10 a 3582.1¢ 333.6 ¢ 10.74 a 4 986.6 a 365.3 a 13.65 a
CK 6 033.0b 384.6 a 15.69 a 2817.4d 346. 8 be 8.12 b 4425.2b 365.7 a 12.10 b

TE < [ 5B e bn A [ /NG 5 B 2 7R 22 5 1 35 (P<<0. 05) .

Note:Column data marked with different lowercase letters are significantly different (P<20. 05).

3T’

Tl AT 78 26 A U A PR KRR . ZERR R T
WL SR L RS FF RS 0~5 om £ 2 HIEE
KW AHER 1.9 45578 3 000 kg/hm® £ ¥ &
T.EW G, HE KA £ S KE K
(24.7+1. D)%, FRAFBK (51.3+17.0) %7, A
WFFE LS R R WY AT R O A 3 55 07 =0 B L R R &
AR EFHESES . PESKEETEER R, &
FK Gy 22 bl R R G s . e E R
KT HERS S KEREME,SMT .SMI
1 SMIT AL 0~200 em + JZ (9 F 44 + 58 & ok B 75
FERiA CK 8 Am 11, 7% ~25. 9% . 3k Wi e fn 1
12.7%~31.8% , Z2F AR N T 5. 3% ~16. 2%, i
AR T 8. 9% ~23. 1%, &A= F W S T
18.4%,12. 700 M8. 2% ., T H 2SR N AFE R
AN LR PRk EEYE T TR, BE S
K 3 BRI VR FE R GA 200 em, X5 R F
SO R — B, AR R EEMET
Wi 5 07 SR S K 34 A B 56 Y B i 4
K AER 4R 9 000,6 000 Al 3 000 kg/hm?
BF S DA P 2 i 3k, A 55 7 2K 0~200 em +)2°F
BHES K ERAFTWES 2R ES T 11.5%,
10.0% 1 8. 0%, A 3% (CKO & T 19.2%,
12. 9% F18. 8%,

TR RV NI IR AR Oy A R R 28 A
Ab 38 ) 7K 43 R 03 14 b TG 7 5 A B 1 i R
JER 4. 6% ~25. 206 s TE R AR 2 AR NE PR
HRLRAE I 2 B R A S K I AR T

fb A B A 5T 45 S W R AT B 25 A B AT DL 4R
K R AR . e 5 07 S AR I A (R
LT, A RE w205 A4 F W 5 00 K 40 R AL
RERB/N, fESZEN S . aBES A ES
o 3 000 kg/hm’ { 7K 2 FIl AR e R, X AT g S
T a5 % iR AR T Bl AR /N A PR Y S e A
KAEBEMEE T 2FERABERAEZES HMN 2
IR R F B UE S E R 3 000
kg/hm” &b B i) 7K 43 F) 50K fe K.

SRR 2L AR JL R A+ AT 2 AR
RONAFERF 55 R, 45 R BT R0,
TS AN ELES 2 A e O BRI . 5 A ST
T RN BT B /N2 P i R AEA OGN 2
DL 7= e B T 4 B AT IR A R . R
HEERGAMREW A ., AR 1
4(2007—2008 4F) B F 3% A7 1474 R 1 7 =5, b 3
A A B S AR 22 5 A5 R L5 1 A& /D
HAEH WA SMVI R B =, 0 SMIV
SMV kb ¥ #5 CK ¥l =, 7 35 b BE PR 0CR R B &,
Wicks & A0 A FRE 3 EY = & T B 5 R
MAER R A . AW 77 F1 8 55 20 B 56
2 4£(2008— 2009 4F), A4 & W98 35 Jr 2 45 b B A
CK R B M-8R, 2BEE AT A
) 7 25 b B A CK A 7= 65, 7% ~41. 1% A&
R ORI o s AL PR A CK 3™ 27, 1% ~
30.2% 0] WL, R O N PR E B R TR
WAZE TG . 2008 4R 85,3 /N H JokEm , f#5 #1845
fab 3 T M R SR B A 0 R A AR
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