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Effects of N application rate on N utilization, yield and quality of maize under different cropping sys-
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~ The study on the effects of N application rate on the N utilization, yield and quality of mono- and inter-cropped

spring- and summer-sown maize showed that under both of the cropping systems, the N uptake, grain yield, dry
matter accumulation, and grain protein yield of spring- and summer-sown maize were increased with increasing N
application rate. Due to the same demand of N nutrition, there was a competition between spring- and summer-
sown maize in inter-cropping system, especially under low level N application. Spring-sown maize was of superior-
ity in inter-cropping system, but its N uptake was still less than that in mono-cropping system. The competition
could be offset by increasing N application. When N application increased from 187.5 kg - hm ™ to 375 kg -
hm 7, the average increment of dry matter yield of mono-cropped spring- and summer-sown maize was 1. 717 kg
- kg™' N, while that of inter-cropped spring- and summer-sown maize was 12. 179 kg « kg ™' N. The average in-
crement of protein yield of mono- and inter-cropped spring- and summer-sown maize was 0. 305 kg - kg™' N and
1.829 kg * kg™' N, respectively, with the land equivalent ratio increased from 1.59 to 1.91. Compared with
mono-cropping, inter-cropping spring- and summer-sown maize could get higher yield and higher quality, and this
effect was increased with increasing N application rate.

Key words N application rate, Maize, Mono-cropping, Inter-cropping, N uptake and utilization, Yield, Quali-
ty. :
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Table 1 Effects of N application rate on yield of maize under different cropping systems (kg - hm ~2)

Treatment Spring-sown maize Summer-sown maize Whole year

BAF FAL A T ¥ B TFT FE B

Straw Grain Total Straw Grain Total Straw Grain Total
No 7783 6950 14733d 5598 7919 13517d 13381 14869 28250c
N, 9088 7912 17000¢ 7099 9043 16143¢ 16187 16956 33143b
N, 10587 9780 20366b 7506 9837 17343b 18093 19617 37710a
M, 10870 10184 21054b 10870 10184 21054e
M, 11442 10720 22162a 11442 10720 22162d
M, 8335 11146 19481a 8335 11146 19481 ef
M, 9108 9909 19017a 9108 9909 190171
INE,, T 6.959 5132 T12091b 8005 5994 7] 14.005a 14969 1 13 26.100a
INE, _, 7.995 9.963 17.952a 2.171 4.235 6. 400b 10. 165 14.192 24.357a
MNE, _, 3.051 2. 859 5. 909¢ 3.051 2. 859 5. 909b
MNE, _, 4.123 -6.597 —-2.475¢ 4. 123 -6. 597 -2.475¢

INE;_; MNE;_ 4} VN EAE AR AT, BUK A N, S0 E) N, 5T 2B IR HEHR A8 2R INE; , and MNE, _; were the effects of per kg N

on corresponding index of inter- and mono-cropping maize from the nitrogen used level i to j, respectively. B2k S FRIFIBIER AR FHETER
i50.05 BE KT Value without the same letters in the same column above or below broken line meant significant difference at 0. 05 level. F & The

same below.
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Table 2 Effects of N application rate on N accumulation of maize under different cropping systems (kg - hm “2)

4t B BEX HEX £ 4
Treatment Spring-sown maize Summer-sown maize Whole year

Ltan FFR B TaFF R ki HEFF FFR ki

Straw Grain Total Straw Grain Total Straw Grain Total
No 104.2 144.5 248.7e 70.9 134. 8 1 205. 7¢ 175.1 279.3 454. 4cd
N, 131.5 155.2 286.7d 101.9 138.0" 239.9¢ 233.4 293.2 526. 6b
N, 162.7 220.4 383. 2¢ 114.3 187.1 301.4a 271.0 407.5 684. Sa
M, 200. 8 231.2 432.0b 200. 8 231.2 432.0d
M, 240. 1 246.6 486. 6a 240. 1 246. 6 486. 6¢
M, 102. 2 168. 5 270.7b 102.2 168. 5 270. 74
M, 135.4 172.2 307.7a 135.4 172.2 307.7e
INE,, 0.145 0.057 | 0.202c 0.165 o.o17 o.182b 0311 0.074 0.385b
INE, _, 0. 166 0.348 0.515a 0. 066 0. 262 0.328a 0.233 0. 610 0.842a
MNE, _, 0.210 0. 082 0.291b 0.210 0. 082 0.291c
MNE, _, 0. 177 0. 020 0.197b 0.177 0. 020 0. 197d
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Table 3 Effects of N application rate on grain N origin of maize un-
der different cropping systems (kg - hm %)

] B 3 EEX 25

Summer-sown maize

Treatment Spring-sown maize Whole year

TP AF TP AF TP AF
Ny 103.4 4. d 82.7b 52.0d 186. 1b 93.2d
N, 88.3b  66.9¢ 113.2a 24, 8e 201. 5a 91, 7d
W 82.3c 138.2b 60.9c 126.2b 143.2¢  264.4a
M, 91.0b 140.2b 91.0d  140.2¢
M, 58.5d 188.1a 58.5¢ 188 1b
M, 87.2b 81. 3¢ 87.2d 81.3d
M, -24.3d 196. 5a -24.3f  196.5b
WE, T TTUT0080b 00 37 0.163a 0. 145¢ 0.0822 -0.008d
INE, _; -0.032a 0.380a -0.279b  0.541b -0.3llc  0.92!a
MNE,_, 0173 0.25% S0 0,255
MNE, _, -0.595¢ 0.6!4a -0.595d  0.614b

TP. ZEijHIEk A H R F 9 B & Grain nitrogen transported form accumulation
pre-anthesis; AF: ¥R {E/ZW A 2 Grain nitrogen assimilation afler anthesis.
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Table 4 Effects of N application rate on grain protein content and
yield of maize under different cropping systems

Jis:] BEX HEX 2F
Treatment Spring-sown maize Summer-sown maize Whole year
PC(%) PY PC(%) PY PC(% ) PY
Ny .77 867.3d 9. 16¢ 808.7¢ 10.47d  1676.0¢
N; 12.48b  931.4c 10.21b 828.0c 11.34c  1759.4b
N, 13.52a  1322.6b 1.4l 1122.6a 12.46b  2445.2a
M, 13.62a  1387.0b 13.62a  1387.0e
M, 13.80a  1479.3a 13.80a  1479.3d
g 9.07c  1011.2b 9.0%  lo11.2f
M 10.43b  1033.3b 10.43d  1033.3f
INE; Zg 7770004 0.32¢ 0.0066 0.103b 0.005¢  0.445c
INE, _, 0. 006a 2.086a 0. 006b 1.5Ma 0. 006b 3.658a
MNE, _, 0.001c 0.492b 0.00!d 0. 492b
MNE; _, 0.007a 0.118b 0.007a 0. 1184

PC: EAHREA KRS & Protein content of maize grain; PY: ¥R EARTR

Protein yield of maize grain(kg « hm %),
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