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Effects of water and fertilizer on yield of spring maize and temporal and
spatial distribution of soil nitrate-nitrogen

WANG Ji-qging, LIU She-ping
( College of Agriculture and Forestry , Hebei North University , Zhangjiakou, Hebei 075000, China)

Abstract: Field and plot experiment were carried out to investigate effects of different water and fertilizer practices
on yield of spring maize and temporal and spatial distribution of soil nitrate nitrogen (NO;~ — N). The results showed
that yield was 17 107 kg*hm ™2 for integration of water and fertilizer management, being significantly higher than 13 349
kg*hm™? in traditional water and fertilization management area. From seedling stage to harvest stage of spring maize,
NO; ™ — N content in 0 ~ 90 c¢m soil layers showed the trends of continuously decreasing in zero fertilizer area, NO;~ — N
accumulation decreased from 452.5 kg*hm™2 to 279.1 kg-hm ™2, while NO;~ = N in 0 ~ 90 cm soil layers showed the
trends of increasing first, then decreasing in integration of water and fertilizer management area and traditional water and
fertilization management area, but compared with traditional water and fertilization management area, leaching risk of ex-
cess N fertilization topdressing could be avoided in integration of water and fertilizer management area through increased
topdressing count. At large flare stage and harvest stage, NO;~ — N content in 0 ~ 180 cm soil layers decreased with in-
creasing of soil depth. NO;~ — N accumulation in 0 ~ 180 cm soil layers, total amount in traditional water and fertiliza-
tion management area was the highest, which was 1 119.3 kg+hm™? at large flare stage and 945.5 kg*hm~? at harvest
stage respectively, and the leaching risk was the largest. Therefore, water and fertilizer management practice as core of
integration of water and fertilizer could achieve high yield of spring maize and environmental friendly in the northwest of
Hebei province.

Keywords: spring maize; integration of water and fertilizer; yield; soil profile; soil nitrate nitrogen
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Table 1 Basic physical and chemical properties of the tested soil before sowing

LIRBRE AL 2R AR HOE R FHEZS T
Soil depth Organic matter Total N NO;~ - N Available P Available K Bulk density pH
/cm /(g'kg_]) /(g'kg_]) /(mg-kg’]) /(nlg'kg'l) /(mg'kg'l) /(g'cm'3)
0~30 22.44 1.12 56.57 23.78 290.93 1.19 8.24
30 ~ 60 18.44 0.94 50.80 17.82 211.23 1.23 8.22
60 ~ 90 13.78 0.72 32.53 14.42 171.81 1.25 8.36
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Table 2 Yield components of spring maize under different water and fertilizer management practices

A S S s O T o .
b3 UK /em B om TR T FIRLEL/ B FRRIEL g THE/ g
. Row number Kernel number Grain weight 1000 — grain
Treatment Ear length Ear diameter .
per ear per row per ear weight
CK 18.9b 4.81b 16.0a 35.6b 200.0b 349.3¢
CT 20.9a 5.26a 16.2a 37.6a 233.8a 383.7b
SF 21.3a 5.29a 16.3a 38.8a 252.4a 398.4a

T A3 P AR AN R TR FR 22 5788 5% B3E Ko CK—RIEX s CT—f& 40K B4 L SF—K B — R 2, T,

Note: In same column different letters following the means indicate significant difference by LSD muti-comparison at the 5% level. CK—no fertilizer; CT—

traditional water and fertilizer management; SF—integration of water and fertilizer management. The same below.
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— ARG B IX RN AL G K R A5 B DX 7= 4y ] 5k ]
52.9%%119.3%,
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Table 3 Yield of spring maize under different water

and fertilizer management practices

7= X7 P e
UGB Yield in i FEEE Rate of
. Average yield

Treatment sampling plot (ke hm~2) growth
/(kgeplot=2) ghm /%
CK 12.3¢c 11187¢c —
CT 14.7b 13349b 19.3
SF 18.8a 17107a 52.9
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Fig.1 NO;~ — N content in 0~ 90 cm soil layers

under different growth stage of spring maize
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Table 4 NO;~ — N accumulation at 0 ~ 90 cm soil layers under different growth stages of spring maize

v 40 pNUILNEE ] it 22 1) el WA
A Seedli I fle Headi Silki Filling H. t
Treatnlent eedling .arge 1lare eading 1HKIng 1ing arvesl
stage stage stage stage stage stage
CK 452.5b 418.0c 374 .4c 330.5b 316.5b 279.1b
CT 564.2a 772.2a 663.9a 591.4a 556.5a 500.2a
SK 577.5a 638.0b 570.6b 560.6a 552.9a 533.3a
A A% H/(mg * kg") AR & =/(mg + kg")
NO;5-N content NOs-N content
00 30 60 90 120 OO 30 60 90 120
30 30
£ =
S L2
2 60f = 6ol
oy by
- =
3 90f 2 90r
= =
= y
¥ 120t K0t
i il
H H
150 + 150 -
[OPNILNEE (b) # 3 3]
180 L Large flare stage 180 L Harvest stage
——CK ——CT —%—SF
2 FERKRWWOHAMBIRE 0~ 180 em TEHERSE
Fig.2  NO;~ = N content at 0 ~ 180 cm soil layers under large flare stage and harvest stage of spring maize
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Table 5 NO;~ — N accumulation at different soil layers and percentage under large flare stage and harvest stage of spring maize

KWL AR )2 S A/ (kg-hm™2)

WOR A [ 1 )25 A/ (kg hm ™)

NO;~ - N accumulation under large flare stage NO;~ - N accumulation under harvest stage
Kb 3 3 2 2 3 £
Treatment w4 4
60 ~ 180 cm 0~ 180 cm A9y LK/ % 90 ~ 180 cm 0~ 180 em FSR L/ %
Percentage Percentage
CK 335.3b 656.1c 213.9¢ 493.0c 43.5
CT 517.2a 1119.3a 445 .2a 945.5a 47.1
SF 482.0a 968.7h 310.1b 843.4b 36.8
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