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Effects of Different Modes of Cropping Systems Using Straw Mulch on the Soil Temperature and Soil Water on
the Weibei Highland Region of China
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Abstract: We evaluated the effect of different modes of cropping systems using straw mulch on the soil temperature, soil water and grain
yield of spring maize(zea mays L.) in 2007—2010 at the Dry Farming Base of Northwest A&F University, Heyang County in the Weibei
Highland region of China. Seven treatments were used, including conventional tillage( CK ), maize straw mulching at the rates of 4500(S1),
9000(S2) and 13 500 kg -hm™=(S3) year—round (both fallow and growth period ) (QSM) and 4500(S4), 9000(S5) and 13 500 kg «hm™
(S6 )during the growth period(SSM ). The results showed that the cooling effect of treatments with SSM increased with the rate of straw
mulching, and decreased with the soil depth at 0~25 c¢m soil profile. The low temperature effect of treatments showed a trend of large
changes early, and small ones late during the growth period changes at 0~15 cm soil layers. The daily average soil temperature of different
treatments at 0~5 c¢m soil depths was the lowest at 6:00, and the difference was the smallest compared to the CK treatment; the temperature
was the highest at 14:00, and the difference was also the largest; the temperature at 20: 00 was medium. Compared to the CK with QSM, the
3—year mean soil water storage within the 200 cm soil depth for the S1, S2 and S3 treatments was increased by 7.6 mm, 10.8 mm and 12.3
mm, respectively, over the fallow season; the 3—year mean soil water content within the 20 c¢m soil depth during the growth period was in—

creased by 3.9%, 8.5% and 11.8%, respectively. The 3 —year mean soil temperature and soil water content with SSM showed a similar
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changing trend compared to the QSM, which was overall less for the SSM than for the QSM. The variance analysis showed that compared to

the SSM, the QSM was significantly superior( P<0.05 ). Our findings suggested that the farmers should adopt the QSM mode to optimize the

efficiency of straw mulching. In addition, the maize straw mulching rate of 9000 kg +hm™ could be the optimal for the Weibei Highland re—

gion, China. Our study provides scientific reference for the application of straw mulch in other dryland farming regions throughout the world.

Keywords: straw mulching mode; soil temperature; soil water; Weibei Highland region
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Figure 2 Vertical change of mean soil temperature at 0~25 c¢m soil layers with different treatments during the growth period in 2009—2010
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(P<0.05),{H S1 1 CK Jo i 2% 5 7F 100~200 cm +

2, B CK 2257 U —N, Hodr, S2 1S3
Ay Bk CK B2 48 75 3.8% 1 4.3%(P<0.05) ,{H S1 #
CK Ll #E5%.

SSM J5 2 N 4578 s AL B 3 AR 44 5 sk R AR
fEHLA S QSM R & Ab BAR L (3 2) , (HAR R K T
H o XULHA SSM 5 2UTEVR 2 K 4K A T Ak
55F QSM e M 2m 2 3 4R H IS KRR
F(32),51.92 F1S3 4 CK 4> BB 2.4% 4.8%F1
6.7% ,S4 S5 F S6 H. CK 4> 51 #2& & 1.2% .3.6% #l
4.8%,

H AT L, QSM T 454 BN [i] 4 J2 fi - 4 - 43
TR T SSM 2, H AR R bl 2 A i i
BRHTIRIN B T 3 TR TR R R AR AR B
AR )20 HHEOK R RE TR E L QSM i S
AR HRE B 55 7 5, FLLL S2 Al S3 b PR AR
.

23 BERANEERE

DR 78 S AR AR SRR AR 25 XA ] [ P Ak
S TR AR w5 R KRN, IR AT 45 SR AR R K
255, Unger SFPWF50 26 B, 76 35 [ 7R B AR T b [X.
a7 3% 8000~12 000 kg-hm2 /INEFEFF, X4 /K
it A 2S5O0 B S 5 IR AR S PHAE A, 76 1L P A B 2
41X 4500 kg +hm™ [ FRFEFF 7 55 504k H 448K
TR RO e . AR R T ALRIFEQSM X
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Figure 5 Variation of soil water content at 0~200 c¢m soil depths during the growth period with different treatments in 2008—2010
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Table 2 Variation of mean water content at 0~200 c¢m soil layers at the growth period of spring maize with

different treatments in 2008—2010

+JZE/em CK oM S1 It CK/% S2 . CK/% S3 [t CK/%
S1 S2 S3
0~20 15.3£2.4b 15.9+2.3b 16.6+1.9ab 17.1+2.1a 39 8.5 11.8
20~60 15.8+1.8¢c 16.2+1.7b 16.5+1.3a 16.9+1.5a 2.5 44 7.0
60~100 16.5+2.6¢ 16.9+2.5bc 17.1+2.1a 17.242.3a 2.4 3.6 4.2
100~200 18.4+3.5b 18.8+3.3b 19.1£2.9a 19.2+3.3a 22 3.8 43
0~200 16.5+1.7¢ 16.9+1.6¢ 17.3+1.2a 17.6+1.3a 2.4 4.8 6.7
+JZ/em CK M S4 It CK/% S5 Lkt CK/% S6 [t CK/%
S4 S5 S6
0~20 15.3+2.4b 15.6+2.4b 16.3+2.0a 16.8+2.3a 2.0 6.5 9.8
20~60 15.8+1.8b 16.1+1.8ab 16.3x1.4a 16.7+1.6a 1.9 32 5.7
60~100 16.5+2.6a 16.7+2.6a 16.8+2.2a 17.0£2.5a 1.2 1.8 3.0
100~200 18.4+3.5a 18.5+3.6a 18.8+3.2a 18.9+3.6a 0.5 22 2.7
0~200 16.5+1.7b 16.7+1.7b 17.1+1.3a 17.3+1.5a 1.2 3.6 4.8

T R B - e bn i, R 5 07 20T [/ — 47 AR RN R 0R 1E 0.05 K- F 225 B35 .

Note: Values are mean + standard error.Different lowercase letters in the same column with each mulch model denote significant differences(P<0.05).

BARPET SSM U, b, 4500 kg-hm? FEFFE AL Ko L5, 9000 kg hm™ RT3 sa A BER PR
HK BRI AT BRI OO RS AT B A DR, TR I A )2 A A DR RO RS AP
513 500 kg-hm? FEFHE s AL BRI AR i Ok, sRIHERR S QSM J5C,  HLLL 9000 kg+hm™ 7 1 it
BN VE, AMTRERIKREEE E
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0~25 em 1 22 (1 B RN , 28 B0y B 2 5 St 1 165
3G K, Bl SRR BB I M/ 5 0~15 em )2
IR " TE AR B N R B BT, 5 01/ A2
A 0~5 ecm + 2 HUE H 28k, 72 H | 6:00 FAI,
5 CK 55/, T4 14:00 fe &, Z R RK, KL
20:00 /- FHIPE Z 1],

(2)QSM 7 ,S1.,S2 1S3 4B 5 CK ML, 3
ANMEFERIN I 0~200 em 430K B3 513400 7.6
10.8.12.3 mm; 7€ 3 AEAE TN 0~20 em 2 -85
K24y T 3.9% .8.5%F1 11.8%,

(3)TETE AL I s A [ 2 28 A XA T TR
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