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Fig-2 Vapor pressure daily change curve at 10 em
in wheat field (March 22, 2002)
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Fig-3  Soil temperature daily change curve at 0 em
in wheat field (March 19, 2002)
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Fig-© K value daily change curve at 40 em
in maize field (July 18, 2002)
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Fig-6 Sensible heat flux daily change curve
in wheat field (March 22, 2002)
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Table 1 The staged water consumption of winter wheat and summer maize (mm ) (2001N20037Zhengzh0u)

& JNFZ Winter wheat

B T K Summer maize

Ak EREE WEoME mEmB L I & Tt 1 T o ¢ S
Treatment . S ) . o~ &it . L. o~ T . o &it
Plantlng Mulchmg Tassehng stage Total Plantmg Jointing stage Tassehng stage Total

mulching tasseling stage maturity stage © jointing stage tasseling stage maturity stage ©
P 3% Mulching 69.4 237.8 125.9 433.1 62.0 153.2 112.8 328.1
XTHR CK 71.4 252.1 107.5 431.0 73.4 136.5 116.4 326.3
# 5 Difference 2.0 —14.3 18.6 2.1 —11.4 16.7 —3.6 1.7
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Table 2 The analysis of yield characteristic of winter wheat and summer maize (2002~2003 £ )

£ JNFZ Winter wheat B EK Summer maize
S b WE MR TRE % BE WRREM FRE %
Place Treatment Density Grains lOOO*grajn Yield Density Grains 100’grain Yield
(F8/hm?) per spike weight (g) (kg/hmz) (#k/hm?) per plant weight (g) (kg/hml)
P 3 Mulching 633.0 28.0 41.4 6406.5 57000 446.3 37.6 8518.5
iR XTHR CK 595.5 27.5 39.6 5787.0 57000 432.2 35.1 7608.0
Shangqiu M 12537 (O
A () 6.30 1.82 4.55 10.71 0.00 3.26 7.12 11.97
Increase range
3 Mulching 705.0 34.8 42.28 8175.0 65805 407.3 30.51 7291.5
ZIX Xt CK 687.0 32.5 41.90 7564.5 65505 406.0 28.97 7480.5
Fanqu 1. 5% (O
WA () 2.62 7.08 0.92 8.08 0.46 0.33 5.32 6.08
Increase range
3% Mulching 639.0 36.0 41.90 6144.0 54750 485.8 37.85 8212.5
e T8 CK 619.5 35.4 41.15 5607.0 54750 424.3 34.65 7480.5
Huojia 1. 5% (O
WA 3.27 1.69 1.82 9.58 0.00 14.49 9.24 9.79
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Study on microclimate characters and yield-increasing
mechanism in straw mulching field

FANG Wen-song, ZHU Zixi, LIU Rong-hua, MA Zhi-hong, SHI Likui
(He nan Institute of Meteorology » Key Laboratory of Agrometeorological Safequard and
Application Technique, CMA, Zhengzhou 45003, China)

Abstract . Taking use of experimental data from 2000~2002 and demonstration & popularization information from
2002~2003, the paper analyzed the microclimate feature and its yield-promoting mechanism under straw mulching- The
results showed that ; straw mulching had dramatic effects on temperature of field 's surface layer, air humidity and soil
temperature , but wind speed - Straw mulching increased surface sensible heat flux, but decreased latent heat flux and soil
heat flux, so the soil evaporation was restricted- As soil surface evaporation was restricted by covering, the ineffective
consumption of soil water was decreased, and accumulation was increased accordingly - This was helpful for plant transpi-
ration in later stage, and for water consumption transforming from physical process to physiological process: and from in-
valid consumption to availability - So straw mulching could increase yield and advance water use efficiency - For winter
wheat ; straw mulching enabled yield increasing and water use efficiency by 8.08%~10.71% and 3.5%~8.4% re-
spectively , and for summer maize. it promoted yield and water use by 6. 08%~11.97% and 7.8%~14.4% respec”
tively -

Keywords : straw mulching; winter wheat ; summer maize ; microclimate characters; yield-increasing mechanism
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Impact of straw mulching and no-tillage on soil water characteristics
of paddy field in hilly area of Sichuan basin

LIU Dinghui"**, CHEN Shang-hong'» SHU Li's ZHANG Yu-lan’, ZHANG Ji'
(1. Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu, Sichuan 610066, China;
2. Sichuan Agricultural Unwersity, Ya “an, Sichuan 625014, China;
3. National Institute of Measurement and Testing Technology, Chengdu, Sichuan 610021, China)

Abstract ; Seasonal drought is a terrible problem for sustainable development of agriculture in hilly area of Sichuan
basin- This study aims to answer the effect of straw mulching and no-tillage on soil moisture keeping of paddy field- Us-
ing pressure membrane method: we determined the soil characteristic curve of paddy field soil under straw mulching and
no-tillage in Sichuan basin, and analyzed the dynamic characteristic of soil water energy - The results showed that the re-
lationship between soil suction and soil water content could be simulated with the power function 0= a S”. The soil e-
quivalent pore diameter of aeration porosity of the 1020 em soil layer increased under straw mulching and no-tillage and
the inactive porosity reduced compared with ck- The water binding capacity and storage capacity of plough layer was im-
proved under straw mulching- The increase of soil organic matter after straw returned to paddy field improved soil capil-
lary porosity and soil available water, and the capacity of soil drought resistance and water supplying were also enhanced
under straw mulching- The capacity of soil drought resistance was different between two kinds of tillage operations, and
the effect of no —tillage was better than that of tillage at intervals-

Keywords . straw mulching; notillage; soil water characteristic curve; equivalent pore diameter; specific soil wa~

ter capability



