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Effects of different patterns of planting and fertilization on the residual
of spring maize soil nitrate nitrogen in dry-land

XIE Yong-chun', GUO Tian-wen®, LIU Guo-yi'
(L.Institute of Resources and Environment , Tibet Academy of Agricultural and Animal Husbandry Sciences ,Lasa, Tibet 850032, China;
2.Gansu Academy of Agricultural Sciences ,Lanzhou, Gansu 730070, China)

Abstract; Film mulching technology is widely promoted in dry-land. To find out the scientific and reasonable
fertilization level in the film mulching mode,and try to reduce the soil nitrogen residue and leaching, a field experi-
ment was conducted. In this experiment, 3 planting pattern treatments : double ridge mulching and furrow planting
(F), half covered and flat planting (H) and open and flat planting (O) were established with 3 fertilization
levels, ,optimized fertilization ( OPT ), farmers’ conventional fertilization ( FP) and no fertilization ( CK ). Soil
nitrogen at different growth stages of spring maize was measured., The residual nitrate content, ,its distribution and
dynamics of soil in different treatments were analyzed.The results showed that NO; =N accumulation in the soil in-
creased with the amount of nitrogen fertilizer and the residual amount of NO;—N in depth of 0~200 c¢m could be as
high as 428.3 kg + hm ™. The average accumulation of NO; =N in OPT and FP treatment was 7.6 and 4.4 times high-
er than that in CK respectively.Film mulching could reduce nitrogen’ residue, especially in F treatment.In the long-
term nitrogen’ fertilization, NO; —N residues were prone to occur in O treatment,which mainly distributed in depth
of 60~140 c¢m and near the depth of 100 ¢cm was the highest. With the advance of maize growth period, the content
of NO;-N in depth of 0~200 c¢m decreased gradually in the F and H treatments.The residual nitrate content of soil
was kept on a low level at the time of harvest,while the O treatment on a high level.Therefore, OPT with F could

improve the nitrogen efficiency use, reduce the leaching of soil nitrate nitrogen as well as the accumulation of NO; -
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N caused by high nitrogen application.
Keywords : double ridge mulching and furrow planting; optimize fertilization ; dry-land spring maize ; nitrate ni-

trogen residual
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Table 1 Rainfall in the pilot area from 2013 to 2014

\ H 15 Month
A Year 1 2 3 4 5 6 7 3 9 10 1 12
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Table 2 Residual nitrate N in 0~200 cm soil

AL AF FHJ A Planting models I
Fertilization levels R ZE V% (F) 2R ESEAE(H) MHSEAE(O) Average
OPT(Nps5P 12 Kep) 105.1+0.8 145.2+21.9 428.3+14.8 226.2aA
FP(Nys5oP05Kp) 48.6+2.7 27.0+3.8 324.4+20.4 131.7bB
CK(NyP,K,) 43.5+4.1 21.4+4.4 18.4£2.0 29.5¢C
Fe 77 2O Average 65.8bB 64.5bB 257.0aA -

1 [FAT BRI SR 5 AN R/ NG SRR AL BRI K 1 25 25 57 (P<0.05) , K5 S BEFRR R .3 (P<0.01) {8 /1 Duncan i, FAl,

Note ; Values followed by different lowercase letters in the same row or column are significantly different at P<0.05, capitals are extremely significant

different at P<0.01. Using Duncan method, the same as below.
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Table 3  Effect of nitrogen use efficiency in spring maize under different planting pattern

i EIEAKT AR (kg - hm™?) REFFULAUR (kg - hm™2) FPRI AR/ (kg - hm™2) BWAR/ (kg - hm™) ARFHRE/ %

Planting  Fertilization N amount Straw N uptake Grain N uptake Total N NUE

I 225 73.6 235.4 309.0 66.8a

VaHE ( F)A FP 150 47.5 180.9 228.4 55.1b
0 34.3 68.4 102.7 —

OPT 225 73.9 185.1 259.0 63.3a

LEAE(H) FP 150 35.4 169.0 204.3 53.5b
CK 0 41.9 52.9 94.8 -

OPT 225 75.5 81.3 156.8 43.1c

PRI (O) FP 150 65.3 62.0 127.3 29.8d
CK 0 40.5 48.7 89.2 —
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Fig.1 Distribution of residual nitrate N in the profile of soil under different planting and its relationship to fertilization
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Table 4 Percentage of increase of residual nitrate N caused by fertilizing N for 3 years

60 80 100 0 10 20
T T T

I 7 £ Soil depth/cm

——0

Al 7720 Planting models

LRI (F)

PR (H) BHEAE(0)

JENEAK T

Fertilization levels

Hi i %

£/ (ke + hm™>
iuﬁui/(kb hm™) For fertilizing

B/ (kg - hm™2)

it %

For fertilizing

it %

=N o . -2
For fertilizing SRE/ (kg + hm™)

Increment N ratio Increment N ratio Increment N ratio
OPT(NypsP120Keo ) 61.6 9.1 123.8 18.3 409.9 60.7
FP(Ny5oP 105Ko) 5.1 11 5.7 1.3 306.0 68.0
SEYIE average 33.3 5.1 64.7 9.8 358.0 64.4
AR 3 AE AT,
Note ; The amount of N fertilizer is accord to the total calculation of 3 years.
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Fig.2 Distribution of residual nitrate N in the profile of
soil under different fertilization
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Fig. 3 The changes of 0~200 cm soil residual nitrate N at different stages of maize
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