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Investigation on nitrogen leaching control in the semi—arid area of Loess Plateau restrained by surface soil
covering and massive burying of vegetable waste

BA Yin', ZHANG Guangquan®, XUE Wei"*, DU Yuming®, LI Fengmin"

(1.Institute of Arid Agricultural Ecology, Department of Ecology and Environmental Science, College of Ecology, Lanzhou University,
Lanzhou 730000, China; 2. Yuzhong Agricultural Technology Distribution Center, Yuzhong 730100, China; 3. Jinyang Natural Ecological
Farm of Yuzhong, Gansu, Lanzhou 730000, China; 4. Wuhai Substation of General Environmental Monitoring Station of Inner Mongolia
Autonomous Region, Wuhai 016000, China)

Abstract: In order to ascertain the probability of nitrogen leaching ensuing in a field, subsequent to the incorporation of massive vegetable
waste, a test design incorporating both the parameter for thicknesses of the buried vegetable waste and surface—soil covering was
constructed to analyze the temporal variation characteristics of soil moisture and inorganic nitrogen (NH;=N and NO3;—N) at different soil
depths. When the thickness of the buried vegetable waste and surface—soil covering was 0.2-0.6 m and 0.1-0.3 m, respectively, the
moisture of the soil surface increased rapidly in the first 10 days, which was 40%—110% higher than the control. The maximum depth at
which the buried vegetable waste improved the soil moisture was found to be 1.6 m. At the beginning of the test, the soil inorganic nitrogen

was mainly increased by NHi=N, and the downward movement depth was only 0.6 m. On the 83rd day after the test, rapid accumulation of
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NO;—N was observed, with a maximum downward movement depth of 0.8 m. The soil inorganic nitrogen was mainly distributed within the
tillage depth, and its content level was 1.0-3.5 times higher than that of a high—yield maize field. When the thickness of the buried
vegetable waste reached 3.0 m and the surface layer was covered with 0.4 m thick loess, the vegetable waste replenished water in the soil to
5.0 m depth, and NHi;=N moved down to a depth of 1.5 m. Furthermore, the increase of NO;=N was insignificant when compared with that of
the control on the 194th day after the test. The fertilizer efficiency level of soil inorganic nitrogen was 3.5-4.2 times that of a high—yield
maize farmland. In the semi—arid Loess Plateau, the incorporation of massive vegetable waste in the field by surface—soil covering and
buried pressure method can significantly increase the content of soil moisture and inorganic nitrogen. The thickness of vegetable waste and

surface—soil covering are positively correlated with soil moisture, soil inorganic nitrogen accumulation, and NHi=N content, while negatively

correlated with NO;=N. The inorganic nitrogen does not leach into the deep soil with infiltrating soil water.

Keywords: vegetable waste; massive burying; soil moisture; NHi=N; NO3=N; nitrogen leaching
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Figure 1 Space—time changes of soil moislure in topsoil (T1-0.1 m,T2-0.2 m,T3-0.3 m) and subsoil (1.6 m)
of vegetable waste layer(Cl—O.Z m,C2-0.4 m,C3-0.6 m) in the plot test
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in the middle scale test
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K, NO;-N 4011 VR B 55 1 e JRe S R J8 4 1A O, -4
I TCHLR S A R R 28 1 R T BB A G .
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WE 6a 7N, SRR 0.2~0.6 m
JELBE 7 0.1~0.3 m FESEHE R B K 3.0 m BT 1 JE B
k0.4 m B, - ETCHL R SRR e i 2 R S TR R
AR RN MR EEE 0.2 m(Cl),
B AJERE R 0.1(T1) 0.2 m(T2) F10.3 m(T3) B, 3
TeHL A B RE 4504 0.56.,0.73 t-hm 1 0.86 t -
hm2, R FEE 504 m(C2),H +JEE N 0.1
(T1).0.2 m(T2)#10.3 m(T3) B, + 3 TCHL A5 R
B9 0.94.1.16 t-hm?F11.33 t-hm?; H E 2 35258
JE4 0.6 m(C3), 8 1 JE N 0.1(T1) 0.2 m(T2)
0.3 m(T3) i, H3ETHL A BRI 518 1.25.1.81
t-hm?f12.29 t-hm?, AKX (ZX) 2 33 1
H}93.0 m FH R R 0.4 minf, FHELHLA S RGN
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