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Table 1 The water supply in sprinkler irrigation and surface irrigation in 2003and 2004
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Fig- 1 Precipitation distribution during the periods of experiment treatments in 2003and 2004
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Fig- 2 The characteristics of soil matrix distribution after sprinkler irrigation and surface irrigation

(al aZ sprinkler irrigation in 2003 a 3. sprinkler irrigation in 2004

b L b Z surface irrigation in 2003 b 3; surface irrigation in 2004
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under sprinkler irrigation and surface irrigation in 2003and 2004
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Fig- 4 The cumulative soil water percolation during experimental periods

under sprinkler irrigation and surface irrigation in 2003and 2004
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Table 2 Soil water balance during reviving to harvesting of winter wheat in 2003and 2004
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Soil water distribution characteristics and water balance

in winter wheat field under sprinkler irrigation

SUN Ze giang "> KANG Yue hu > LIU Hai jun’
( LKey Laboratory of Water Cycle and Related Land Surface Processes, Institute of

Geograp hical Sciences and N atural Resource Research, CAS, Beijing 100101 China;
2 Graduate School of Chinese A cademy of Sciencess Beijing 100039 China)

Abstract:The characteristics of soil water distribution and soil .water balance of winter, wheat were
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analyzed under sprinkler irrigation,; with surface irrigation ( border irrigation) as the control treatment-
The experimental results indicated that the soil water movement under sprinkler irrigation appeared
obviously the characteristics of unsaturated water movement, while that under surface irrigation presented
the characteristics of saturated water movement- The irrigation water was distributed in 0™~ 50cm soil
layer under sprinkler irrigation, and it could reach 150 cm layer below ground surface under surface
irrigation- There was no obvious soil water percolation under sprinkler irrigation, but the rate of water
percolation was about 1% of irrigation amount under surface irrigation- During the experiment periods in
2003and 2004 the evapotranspiration of sprinkler irrigation was 312 Zmm and 324 4mm., respectively,
being 13 lmm and 3% lmm less than that of surface irrigation-

Key words: sprinkler irrigation:; winter wheat: soil water distribution; water balance
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Characteristics of nitrate distribution in deep
unsaturated zone in farmland

FU Yu gin " LEI Yu ping » ZHENG Li's ZHANG Li‘°

( 1 Center for Agricultural Resources Research Institute of Genetic and
Develop mental Biology: CAS: Shijiazhuang 05002, China; 2 The Graduate
School of the Chinese Academy of Sciences Beijing 100039 China)

Abstract: In this study, the Geoprobe(r) direct push system was employed to obtain lometers of
continuous soil core samples from the deep unsaturated zone of the cropland in North China Plain; so as to
analyze the nitrate concentration in the soil samples and evaluate the risk of groundwater contamination by
chemical fertilizer in this area- The results showed that, in the tested soil samples of medium
permeability, the nitrate could be leached into the depth of more than 19meters below ground surface-
The distribution of nitrate in the deep unsaturated zone in such a typical setting could be separate into
three zones: medium concentration zone in the root absorption area, high concentration zone below the
root absorption area and low concentration zone in the deep subsurface area- The nitrate concentration
below the root absorption area was obviously higher than that in the root absorption area: Although the
nitrate concentration in the deep subsurface area was low its accumulation might be higher than that in
the root zone: therefore; the underlying groundwater was highly threatened by contamination- Soil texture
obviously impacted the distribution of nitrate concentration below the root absorption area; and the nitrate
concentration distribution was positively correlated with the soil moisture content in the deep soil profile-

Key words: nitrate leaching; deep unsaturated zone; soil texture; soil moisture; groundwater

contamination



