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Vertical distribution characteristics and temporal stability of soil water in deep profile on the
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Abstract: Study of impacts of land uses on spatiotemporal dynamics of soil water content ( SWC) is
of great significance for understanding the performance characteristics of regional water cycling un—
der changing environment. Based on long-term located field observations this paper explored the
temporal dynamics of soil water in 0—15 m soil profile under four land use types on the Loess Table—
land from September 2012 to December 2015. Results showed that the annually averaged SWCs over
the 0—15 m soil profile for alfalfa field fallow field fertilized cropland and unfertilized cropland
were 15.1% 22.0% 19.6% and 21.1% respectively. Soil water contents along the shallow soil
profile exhibited seasonal and annual wetting and drying cycle from March to June and July to Octo—
ber and the profile depths were 0-2 0-4.6 0-3 and 0-4.2 m respectively. Soil water contents
along the deep soil profiles had better temporal stability and were influenced by land-use types. Du—
ring the observation years the yield and water consumption in alfalfa field increased which caused
the increase of deep soil desiccation the 2—10 m soil profile had become stable dry layer blocking
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the way of precipitation recharge. As for the soil water balance in other three land use types it was
negative in cropland and fallow field during winter wheat growing season however during spring
maize growing season it was negative in fertilized cropland but positive in unfertilized cropland and
fallow field. During the fallow period it was positive in the three land use types. The crop water use
efficiency in the fertilized cropland was increased by more than 3 times than the unfertilized crop—

land.

Key words: land use type; soil water; spatiotemporal variation; soil dry layer; Loess Tableland.
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Table 1 General information of the four land use types

Land use type Soil bulk density Management type

(g em™)

1.34 3
Alfalfa field

1.29
Fallow field

1.24 120 60
Fertilized cropland kg * hm™?

1.25

Unfertilized cropland
0~20 cm

cm soil layer.

Soil bulk density was the data at 0—20

MRD, =— RD, (6)
m j=1
l m
SDRD, = \/2 (RD,; - MRD))* (7)
m — 1}':]
m
MRD 0 SDRD
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Table 2 Soil water balance characteristics in the fallow field and cropland
2012—2013 2013—2014 2014 2014—2015 2015
Land use type Growing season Fallow season Growing season Growing season Fallow season
P (mm) AW ( mm) P (mm) AW ( mm) P (mm) AW ( mm) P (mm) AW ( mm) P (mm) AW ( mm)
-159.5 94.5 58.6 -118.5 21.3
Fallow field
151.7 -181.6 568.0 214.4 388.3 -85.3 269.4 -122.2 283.0 54.6
Fertilized cropland
-146.1 120 53 -130.2 50.5
Unfertilized cropland
P: Precipitation; AW: Change of SWS.
3 N

Table 3 Yield water consumption and water use efficiency in the alfalfa field and cropland

Land use type Yield ( kg * hm™2) Water consumption ( mm) WUE (kg * hm™ * mm™)
2013 2014 2015 2013 2014 2015 2013 2014 2015
7655.1 9458.7 12527.3 492.9 557.0 606.8 15.5 17.0 20.6
Alfalfa field
3210.8 12937.9 4572.6 333.3 473.6 391.6 9.6 27.3 11.7
Fertilized cropland
893.8 2621.3 939.8 297.8 335.3 399.6 3.0 7.8 2.4
Unfertilized cropland
50.9% 67.4% 2013 2015 N
.2015
2013 1.4 1.2
2014 11.7 9.6 kg * hm™ * mm™".
82.0% 2015 2013 5%
115.8%:; 34.2% .2014
( 2). 12937.9  2621.3
2013 7 2014 4 kg * hm™ 35: 1.
3
353.6 448 mm
119.9  25.5 mm; 2015 7—9 (>7 ). N
( P<0.05)

33.3  29.2 mm.

> > >
.3 2~10 m
3 2013—2015 : 10 - -
(3—10 ) 2013
492.9 mm 2015 606.8 mm
2015
12527.3 kg * hm™ 2014 1.2 .
~ O~ 15 m

( 4 9.8.4.6.8.0 8.4 m
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