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Abstract: In order to improve the nitrogen use efficiency and corn yield during the whole growth period of
maize, it provides a reference for the high-yield nitrogen fertilizer operation model of maize in Heilongjiang Area.
Ratio (CK: blank control; T1: 50% base fertilizer + 50% flowering fertilizer; T2: 30% base fertilizer + 40%
jointing fertilizer + 30% flowering fertilizer; T3: 20% base fertilizer + 60% jointing fertilizer + 20% flowering fer-
tilizer; T4 10% basal fertilizer + 60% jointing fertilizer + 30% flowering fertilizer) on the change of soil inorganic
nitrogen content, nitrogen balance, nitrogen accumulation at different growth stages, nitrogen use efficiency and
corn yield. The results showed that compared with the control group, T2, T3, and T4 effectively increased the in-
organic nitrogen content of the soil plow layer during the filling stage and the mature stage ; in terms of nitrogen bal-
ance, T2, T3, and T4 were significant difference than the T1 treatment. Reduced the apparent nitrogen loss, of
which T4 apparent nitrogen loss was the lowest; compared with T1, reducing the ratio of nitrogen to topdressing sig-
nificantly increased the nitrogen accumulation during the flowering-maturity period, and the nitrogen accumulation
during the filling-maturity period T4 was the highest treatment; compared with T1, T2, T3, and T4 significantly in-

creased the nitrogen absorption and utilization rate, agronomic utilization rate and partial productivity of maize, and
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the increase ranges was 16.66% —22.47% , 17.80% —35.76% , 4.93% —9.90% (Xianyu 335) and 6.55% -
24.46% , 8.23% —36.94% , 2.02% —-5.44% (Tiannong 9) ; reducing the ratio of nitrogen fertilizer to topdress-
ing (T2, T3, T4) yields significantly higher than the traditional nitrogen application treatment T1, T3 had the
highest yield, which was 9.90% (Xianyu 335) and 8.86% ( Tiannong 9) compared with T1. In summary, under

the experimental conditions, when the total nitrogen application rate was 210 kg/ha, 20% basal fertilizer + 60%

jointing fertilizer +20% flowering fertilizer was the best nitrogen basal dressing ratio.

Key words: Maize; Nitrogen fertilizer ratio; Yield; Nitrogen efficiency
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Different lowercase letters in the same growth period indicate significant differences between different treatments at P <0.05 level. The same as Fig. 2.
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Fig.1 Variation of 0 —20 cm soil inorganic nitrogen content in different growth stages of

maize under different nitrogen fertilizers
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Tab.1 Effects of different nitrogen fertilizers on nitrogen balance of different varieties of maize kg/hm’
AEMA Axhh
T KT Nitrogen input Nitrogen output

Species  Treatment iR RHETCHLA I TRV RERTHA ARFMBE
N fertilizer Initial inorganic N Mineralization Crop uptake  Residual inorganic N Apparent N loss

% 335 CK 210.00 116.50 70.25 121.48 £2.43e  64.06 +1.28e -
Xianyu 335 T1 210.00 116.50 70.25 153.09 £1.06d 108.57 £2.17d 135.09 £2.70a
T2 210.00 116.50 70.25 186.14 £2.72¢  114.87 £1.29¢ 95.74 £1.91b
T3 210.00 116.50 70.25 198.31 £2.28b  120.28 +1.40ab 78.16 £1.79¢
T4 210.00 116.50 70.25 202.74 £2.05a  123.35 +2.46a 70.66 £1.41d

KA 9 CK 210.00 110.32 68.81 113.31 £2.94e  53.71 £2.07d -
Tiannong 9 T1 210.00 110.32 68.81 147.35 £2.26d  103.54 £1.04c¢ 138.24 £2.76a
T2 210.00 110.32 68.81 182.42 +1.64c  109.63 £2.19b 97.07 £1.51b
T3 210.00 110.32 68.81 209.16 £3.18b  114.78 +1.19a 65.19 £1.25¢
T4 210.00 110.32 68.81 212. 14 £2.24a  116.73 £2.34a 60.26 £1.31d

T S EER G AN R FRERIRTE 5% K E2R B3, £2-3 1,

Note ; Different letters after the same column data indicate significant difference at 5% level. The same as Tab.2 —3.
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Tab.2 Effects of different nitrogen fertilizers on nitrogen uptake and nitrogen use efficiency in maize

ARZHE/ (ky/hm?) N accumulation HEW REREA BEMWE:
e M R k) P (k)
Spcies Treamen i Hm FL FFint A gy N 1tr0g(ﬂin- ab:smptmn ,\htroger'l Nitrogen partial
Seedling Jointing Belling Flowering Filling Maturing utilzation agronomic factor
efficiency efficiency productivity
%335 (K 3.00£0.25a  28.97:0.45¢  73.10+3.65d  98.0522.15d 114.99£2.29d 119.71£2.39d
Xianyu 335 Tt 3.12£0.16a  57.1420.87a 114.88+3.74a 140.12£1.43¢  149.01£2.98¢c 161.16£2.22¢ 25.32:0.50d  12.8020.14d  52.77+0.88d
jvi 3.20£0.16a  46.10£2.33b 105.97+1.29b 142.65+1.28hc 165.45£1.30b 189.71+2.79b 35.06£0.77c ~ 13.85£0.25¢  5§3.82+0.92¢
T 3.32£0.16a  44.701.17c 103.67+1.18bc 145.58 £2.69ab 170.02+2.40h 199.40+1.98a 37.39£0.74h  17.532£0.30a  §7.49+1.22a
T4 3.28£0.16a  42.1421.24d 104.38+2.22¢ 148.67+1.88a 179.1123.58a 204.44+3.08a 42.02:0.84a  15.6720.33b  55.64 +1.06ab
KR9 (K 3.32£0.33a 30.34:1.10d  75.88+1.61a 103.52+1.19¢c 110.73£2.98d 126.25 +2.52e
Tiannong 9 T 3.33£0.26a  52.69+1.43a 115.03+2.12a 138.62+1.59h 160.07£2.21c 176.54+3.03d  23.78£0.68d  13.58+0.28d  53.25+0.98¢
jvi 3.60£0.35a  48.12£1.26h 106.30+2.36b 141.68+1.63b 169.05+1.38h 188.10+3.76c  33.95£0.48¢ ~ 15.9920.31c  55.87+1.02b
T3 3.49£0.19a  45.411.19 105.94+2.11b 143.2520.99ab 170.57 £1.41ab 198.92+4.01b  37.5720.71b  17.312£0.38a  58.52+0.85a
T4 3.61£0.21a  43.88:0.53¢c 101.05+1.16c 147.38+2.13a 174.84£3.4% 212.02:4.24a 40.49:0.4la  16.95£0.21b  56.91 +1.38ab
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B2 AEEEREEB X EKKIKE 0 ~100 cm TESE LRI
Fig.2 Effect of different nitrogen fertilizer base ratio on inorganic nitrogen in 0 — 100 cm soil profile after corn harvest
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Tab.3 Effects of different nitrogen fertilizers on yield and yield components of different varieties of maize

s fof b3 J7 i/ (kg/hm*) FATH TrRI%L TR/ g WRTE R %

Species  Treatment Yield Number of rows Number of grains 100-grain weight Harvest index

5EE 335 CK 8 086.42 +161.72d 17.27 £0.12a 36.60 £1.25d 45.48 +0.63d 48.52 +0.96¢
Xianyu 335 T1 11 181.89 +223.63¢c 17.43 £0.28a 37.53 £0.93¢ 46.74 £0.41cd 50.11 £0. 84bc
T2 11 732.74 +234.65b 17.62 £0.25a 36.80 £1.04d 47.54 £0.25bc 51.27 £1.02ab

T3 12 288.92 +145.78a 17.68 +0. 19a 39.20 +0.82b 49.04 +£0.49ab 53.16 £0.41a

T4 11 950.34 +139.01ab 17.75 £0.35a 40.30 £0. 84a 49.68 +0.28a 52.71 £0.28a

K429 CK 8392.99 +201.61e 17.21 £0.26a 35.70 £0.52d 45.63 £0.61c¢ 49.16 £0.9%4c¢
Tiannong 9 T1 11 080.77 +167.85d 17.45 £0. 14a 36.10 £0.37d 46.58 +0.24b 50.63 £0.26bc
T2 11 301.99 +£226.04c 17.49 +0. 18a 37.50 £1.03¢ 47.28 £0.76b 51.89 +0.36ab

T3 12 073.70 +143.47a 17.63 £0. 16a 39.50 £1.33a 49.56 +£0.33a 53.22 £0.36a
T4 11 683.71 +133.67b 17.42 +0.13a 38.60 +1.26b 50.14 £0.25a 52.31 £0.28ab
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Tab.4 Effect of nitrogen accumulation on yield and yleld components in different growth stages of maize

ENGIERV B SR N Sae 90 VA SESSE N
ANTE A 30 R A R AR () R B O IE A G, T AE
W - &ﬁ%%ﬂ%%%%?%&?%%&ﬁ%iﬁ
B E R0

FREZEZE Nitrogen accumulation in maize

A =] — — . ~

Species Item i WA R FEAE TEA I R 281]
Seedling Jointing Belling Flowering Filling Maturing

S 335 FEE 0.695°  0.807* 0.851™ 0.986 ™ 0.978 0.882"
Xianyu 335 TATEL 0.891™  0.490 0.546" 0.885™ 0.960 0.999 "
TRLEL 0.516*  0.213 0.297 0.636" 0.657° 0.777*

[ER AN 0.784™  0.404 0.479 0.833" 0.894 ™ 0.968 ™

KR %L 0.761™  0.471 0.550" 0.853™ 0.922" 0.962"

REW R A% 0.752* -0.998* -0.945™ 0.938 0.967 0.963
RERFFIHE 0.638" -0.89%4" -0.781"™ 0.736" 0.825* 0.772*

RAEMmAEN 0.612° -0.886"  -0.772" 0.702* 0.748 0.736 ™

RO FEiE 0.616"  0.786™ 0.867* 0.984* 0.952* 0.948*
Tiannong 9 RHATHL 0.855"  0.632° 0.751" 0.841 ™ 0.789 0.815
Frhrg 0.973*  0.123 0.388 0.708 ™ 0.884 " 0.884 "

[ER AN 0.875™  0.158 0.435 0.743 " 0.875™ 0.886 ™

KR %L 0.989"  0.380 0.620" 0.865™ 0.931* 0.960 ™

REW R % 0.824™ -0.879" -0.839™ 0.982° 0.935* 0.918*
RERFFIAHE 0.867 -0.732* -0.811™ 0.748 0.803 0.783

RAEMmLE"N 0.848" —0.712" —-0.804™ 0.729 0.794 " 0.764 ™

W * ™. f£0.05 f10.01 KFFESBE,

Note: * and ™ . The difference was significant difference at 0.05 and 0. 01 levels, respectively.
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