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SM2 7500

SM3 4500

SM4 1500

BESTE . E R 5 B (2006BAD11B02) 5 “8637 35 H (2006A A100203)
PYEZ A SRR (1983 — ). 53 ZRAEMN A FE R LA 98 2 . R 9 05 1 A 9 K E IR 18 S8 e R . E-mail :jpengzhang@163. com,
BIES . ANFA (1963 ), B A0 @ P A TEE g 5t A SO R S R S B AR T . E-mail  jshsun623@yahoo-

com-cn,



9 TR TS

&2 %

RS FEIITE 40T

(1) e AT B KAk AR T AR 2

(2) BIESIKER MM E . 4 20 em £
JEME 1 AEE e R EE S 0~100 em . £ 8 0 2
LR K= I,

(3) MRIE) 37 L 7B (MLS ) ELE:
SE FERIMGE Lk, Mg st a) oy B4 7230, R RS B
K 0.01 g BT RTFRE, MLS KRR B
18- B A AME PR A 4 A N R EAR 10 em i 10
em TG JiG: AME HAREE KT 10 em & )& 10 em. A
JiE. PNRTEA G SR R 3 S N PSR AE
HH ] %) S o TS S T 5 ~F-, MLS H iy +3E 5
Be 1 d Bt 1ok, PR ECEEK S it AR IR 1B

6.5 |

IR TR E R 0~10 em TEESKE,

(4) Hb IR o A b 3 0, e TR O
em HF 5 em. 10 em 15 em A1 20 em, R 8: 00
14:00 20 00 5%

(O) EEARSEFU BMERZEBE. FHKE
P T EAS IR B BoRE K B 25 [R] B B A AR 1) 1

2 HRE

2.1 SEFHRETEALZZATHILRE
BlLRRT 6 A 20 H 25 FORBCRAT % 403
TR MR R A,

60 | ’ «—CK SM1 A— SM?2 X— SM3 ¥-— SM4
5.5 ‘
5.0 |
4.5 | i
4.0
3.0 | N "
2.5 t | \
j + }‘ N ‘ “1 ,' x
2.0 [ R TIERTE ‘ * . s X
- ' \ \ | .Y ek \ » A 4 ‘ v e
L.5 (1 ) ot N | l“‘f“\bti ¢ X * [ R NN % \
| | \\/ [ *
1.0 F| FA\ B WA K e % * \u Y N ?& / o
0.5 {4 A | AL vt Kwi A oA X
TR AV A " N s W SN i
/ A h‘ A f% \‘ }yfx Y <;" ; “&“‘\Z & B N (B
0 Py L= WA«r * i(uk‘a”""'\w = .
06-22 06-29 07-06 07-13 07-20 07-27 08-03 08-10 08-17 08-24 08-31 09-07
H ¥ Date(M-d)

Bl FRAESEFHTEERLETHPIEALZETUNE

Fig-1 Daily variation of soil evaporation during summer corn growing season under different mulch conditions
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Table 2 Rations of soil evaporation to water consumption at each stage of summer corn under different mulch conditions

PS¢ BrBore K E RS &y ey HERRZE G

e 491y |\ /
G * ?hﬁjlfx Days T %IE N Evapotranspiration( ET) Evaporation( E) Transpiration( T) E(‘%E)T
rowth stages () reatments (mm) (mm) (mm)
CK 128.12 68.04 60.08 53.11
EF— SM1 106. 38 39.74 66. 64 37.36
Sowing to 42 SM2 113.33 40.08 73.25 35.37
jointing SM3 118.24 45.81 72.43 38.74
SM4 122.73 58.47 64.26 47.64
CK 78.25 18.25 60.00 23.32
Bt —Hih SM1 79.54 0.42 79.28 0.53
Jointing to 19 SM2 76.04 0.86 75.41 1.13
heading SM3 69.25 1.79 67.46 2.58
SM4 80.98 6.16 74.82 7.61
CK 68.50 10.95 57.55 15.99
i — SM1 71.69 0.52 71.17 0.50
7]
Heading to 12 SM2 71.96 0.86 71.10 0.88
filling SM3 69.22 1.51 67.71 2.18
SM4 73.28 3.62 69.66 4.94
CK 118.93 32.41 86.52 27.25
HEM— e SM1 92.39 6.80 85.59 7.36
7 N
Filling to 32 SM2 92.22 9.03 83.19 9.79
maturity SM3 104. 84 11.92 92.92 11.37
SM4 111.27 17.25 94.02 15.50
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Fig-2 Inhibition rate of soil evaporation under different mulch conditions
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Table 3  Effects of straw mulch on changes of soil temperature in summer corn field

R FK A2 (C/d) T4 H AR (C/d)
Soil depth Maximal daily variation of soil temperature Average daily variation of soil temperature
(em) cK sMm1 SM2 SM3 SM4 cK sMm1 SM2 SM3 SM4
0 27.1 8.3 9.8 13.6 13.6 10.45 4.01 4.08 5.80 6.51
5 13.4 4.1 5.5 8.0 8.4 6.42 2.51 2.79 3.62 4.00
10 8.5 2.6 3.6 4.7 4.8 4.16 1.51 1.79 2.01 2.25
15 6.5 2.3 2.9 3.5 3.5 2.69 0.98 1.28 1.48 1.49
20 3.6 1.7 1.9 2.0 2.4 1.58 0.58 0.73 0.81 0.94
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Table 4 Yield and water use efficiency of summer corn under different mulch conditions

- sk Rkt Fe i KIPRIAE WUE 11
b Yield Increasing rate Water Reduction rate of Water use Increasing rate
Treatments (kg/hmz) of %/ield cons;lmpt;on water co;lsumption efficiency (:X/UE) of \UX/UE
(/) (m”/hm”) (%) (kg/m”) (%)
CK 9532.5bh B — 3938.0a A — 2.42 ¢ C —
SM1 10830.0 a A 13.61 3500.0 ¢ C 11.12 3.09a A 27.86
SM2 10590.0 a A 11.09 3535.5 ¢ BC 10.22 3.004 A 23.77
SM3 9832.5bh B 3.15 3615.5b B 8.19 2.72b B 12.38
SM4 9592.5hH B 0.63 3882.6a A 1.41 2.47 ¢ BC 2.09

TR PBNS REF8E, 53130822 588 T 235 (P=0. 05) Fik B3 K F-(P=0.01),

Note: The small letters and capital letters in table 4 express 5% significance level and 1% extremely significance level respectively -
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Effects of different straw mulching quantity on soil evaporation
and soil temperature in summer corn field

ZHANG Junpeng: SUN Jingsheng, LIU Zu-qui; LI Xiao-dong, LIU Xiaofei
( Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinviang, He nan 453003, China)

Abstract. Microlysimeters and bent stem earth thermometers were used to measure soil evaporation and
soil temperature under different straw mulching quantity in summer corn field- Five treatments were established
including 0(CK). 1500, 4 500, 7500 and 10 500 kg/hm2 of straw mulching quantity respectively - The effects
of different straw mulching quantity on soil evaporation and soil temperature in summer corn field were ana-
lyzed- The results indicated that straw mulching can restrain soil evaporation effectively and hold down the daily
change range of soil temperature- In the growing period of summer corn. the soil evaporation of the four straw
mulching treatments (from high straw mulching quantity to low straw mulching quantity ) decreased by
63.51%. 60.98%, 52.94% and 34.07% respectively, and the average daily change range of soil temperature
in 0~20 cm depth decreased by 3.14°C, 2.93°C, 2.32°C and 2.02°C respectively compared with CK. Straw
mulching treatments could improve the yield as well as water use efficiency of summer corn due to the low soil e~
vaporation and soil temperature change range-

Key, werds; straw mulching; summer-corn; soilpeyaporations, soil temperature



