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Effects of cultivation patterns and nitrogen fertilization on
mineral nitrogen and yield of dryland spring maize

ZHANG Yue', YUE Shan-chao?, LI Ting', LI Shi-ging'*
(1. College of Natural Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,
Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: A field experiment was carried out to study the effects of different cultivation patterns (the whole film
double furrow mode and traditional planting pattern) and nitrogen application rate (0, 170, 200, 230 kg*hm~2) on the
soilmineral nitrogen and grain yield of spring maize. The results showed that in the 0 ~ 200 em soil profile, soil nitrate
content was decreased as the depth of soil layers increased and the soil nitrate was mainly distributed in the 0 ~ 40 cm soil
profile. With the increase of nitrogen application, soil nitrate content became increased. Different cultivation patterns had
significant influences on the distribution of nitrate in soil. Compared to the traditional planting pattern, the whole film
double furrow planting pattern reduced the soil nitrate due to the ability improvement of the plant N uptake from the soil.
The N uptake of treatment NO, N170, N200, N230 were increased by 89.3%, 51.1%, 66.6% and 102.8% , with an
average of 77.4% . In contrast to the soil nitrate, the ammonium in the soil was changed very slightly and was not affect-
ed by the amount of nitrogen application, cultivation patterns or different growth stages of spring maize. Compared to the
traditional planting pattern, the whole film double furrow planting pattern could significantly improve grain yield and plant

N uptake. In summary, the optimum nitrogen application rate of the whole film double furrow mode was 200 kg*hm ™2,
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while the traditional planting pattern was 170 kg=hm 2. In conclusion, the whole film double furrow mode was more suit-

able for spring maize in dryland regions.

Keywords: cultivation patterns; amount of nitrogen application; nitrate; yield; apparent loss of nitrogen fertilizer;

nitrogen use efficiency
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Fig.1 Scheme of the whole film double furrow
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Fig.2  Effects of nitrogen application rate on soil nitrate distribution with the whole film double furrow cultivation pattern
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Table 1

under the whole film double furrow pattern

'l‘rﬁri%nts 0~40 cm 40~100 em 100 ~200 ecm 0 ~200 cm
NO 13.2¢ 6.7b 8.7a 28.7b
NI170 31.6b 11.3a 17.4a 60.3a
N200 37.1ab 19.0a 24 .4a 80.5a
N230 49.7a 14.6a 23.2a 87.5a

I RS E AR PR R TR 0.05 K B2 (P <0.
05,LSD), Tl
Note: Different letters in the same column represent significant differ-

ences among the treatments at P <0.05. The same below.
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Fig.3 Effects of nitrogen application rate on soil nitrate accumulation distribution by the traditional planting cultivation
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Table 2 Soil nitrate accumulation by different treatments

under the traditional planting pattern

pori]

Treatments 0~40 cm 40~100 em  100~200 cm 0 ~200 cm
NO 22.3b 10.9b 16.1b 49.3b
N170 27.6b 39.9ab 32.8b 100.2b
N200 40.5ab 27.9ab 30.0b 98.3b
N230 59.4a 74.1a 88.1a 221.6a

N30 AbHL S AR R ERZ, K7 221.6
kg hm™?,0 ~ 40 cm MRS R AR AL A B

~200 em )2 S B HEAY 33.4%, 100 ~ 200 cm 1
JEHAR RE B RHEN 39.8%, AR
A EIRIE LS . N230 Ab#E 0 ~ 200 em + )2 ) R
TR T AN B, B LLXT TFAL G0 R Ak P2 e
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Fig.4 Effects of nitrogen application rate on soil ammonium distribution with the whole film double furrow cultivation patterns
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Table 3 Corn yield and plant nitrogen absorption

by different N treatments

FedR/(t+hm™?2) W A/ (kg hm=?)

Yield Nitrogen uptake
S OB

Treatments 1L A (s SfEA2E

IR W IR W

CK FM CK FM

NO 5.15b 11.63b 101.1b 191.4c
N170 7.67a 12.42ab 142.9a 215.9be
N200 7.69a 13.73a 149.3a 248.7ab

N230 6.04b 13.75a 138.8a 281.5a

{1 : CK FM 73 5 27R (e e A e X (TE 3 26 ) A2 B 22 Y X
(MREE), P,

Note: CK and FM stand for the traditional planting pattern ( non-
mulching) and the whole film double furrow cultivation pattern (plastic film-

mulching) , and hereinafter.



st N4 2 s Loy it b RN = N s A L
51 gk P AR R it R AR AR R A T AR R SR 105
ARG =/(mg » kg') A B =/ (mg - kg
NH."-N content NH."-N content
0 2 4 6 8 10 0 2 4 6 8 10
0 T T T T 1 0 T
20 ; 20 F
40 F 40
S 60 g 60
2 80t 2 8ot
3 <
= 100 = 100
a a
2 120 | 2 120
K K
= 140 | v8 s 140 R1
160 | 160
180 180
200 L 200l
0 2 8 10 0 2 10
0 T T 1 O T 1
20 | 20 F
40 F 40
=1
o
2 60t 5 o0r
5 :
§ 80 | 2 80 F
=1 o
3 100 - Z 100+
X 92}
e 120 R3 i 120 R6
e k&
ﬁMW = 140
160 +H 160
180 180
200 - 200
——NO —B—N170 —&—N200 —A—N230

B5 fREMERERGTEREN LRREENZTS B

Fig.5 Effects of nitrogen application rate on soil ammonium distribution by the traditional planting cultivation
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Table 4  The nitrogen use efficiency and N apparent loss in

0~ 100 cm soil profile during corn growth period

RILHER % RNELIARK / (kg hm™?)
Nitrogen use efficiency N apparent loss
b7 : \
Treamene TSGR RBIWE  fEEE Al
A LN ELESN LN
CK M CK M
NO — — — —
N170 24.6a 14.4b 94.0b 122.6a
N200 24.1a 28.6ab 116.7a 106 . 6ab
N230 16.4a 39.2a 100.3a 95.6b
30 o’
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