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Effect of Coated Urea on Grain Yield and Carbon-nitrogen

Metabolism of Summer Maize
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(College of A gronomy and Biotechnology, China A gricultural University, Betjing 100094, China)

Abstract: The objective of this experiment was to study and evaluate the effects of basal application coated urea
and split application (1 : 1 and 1 : 2 : 1) common urea under three application rates(0, 90 and 120 kg/ha) on yield and
its components, dry matter production and carbon—nitrogen metabolism of summer maize cultivars, Zhengdan958, and
to provide some beneficial references for ameliorating the fertilization techniques and increasing crop yield in this
area. The main results showed that effect of grain yield, kernel number, dry matter and nitrogen accumulation on sum—
mer maize of basal application coated urea and split application (1 : 2 : 1) common urea treatments were close and they
were bigger than other treatments, especially during the late growth stage. The main source of dry grain weight and N
accumulation amount of the two advantage treatments were photosynthesis and root absorbed in milk stage, respec—
tively. So we could conclude that the capacity of leaves photosynthesis and root absorbed was improved by these two
treatments. Meanwhile the results also suggested that total content of soluble sugar and starch in leaf, stem and sheath
had reached a suitable and lower value from dough to medium milk stage.
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Table 1  Grain yield, yield components, biomass and harvest index of summer maize under different nitrogen treatments

it B TRij 2 (kg/hm?) Y (kg/hm?)
Treatment Grain yield Biomass yield
No 10300 ¢ 18900 d
Nio 11 600 b 21200 b
Nia 12 400 ab 22 600 a
NCixn 12700 a 23500 a
NCo 11500 b 20100 ¢

IR KL CRE) ThiHE(g) IVEIR 2 e
Kernel number 1 000—grain weight Harvest index
483 ¢ 296 a 0.56 a
526 b 303 a 0.57 a
557 a 304 a 0.55 a
574 a 307 a 0.54 a
515 b 300 a 0.57 a

T TR K 14% , AR/NEFEEOR 0.05 285 B2#EKTF-. TR,

Note: Grain moisture content is 14%. Different small letters mean significant difference at 5% level, the same as below.
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Table 2 Dry matter translocation and contribution to grain from organs during dough to maturity stage of summer maize

oA EN | R+ T HAVEH
Leaf Stem sheath Husk+ Axis Photosynthesis Tl
ab B
Treamen | FHEW XITRIT SR WPRIT SEh MRS EPR xR kehm)
(kg/hm?) R (%) (kg/hm?) Tk (%) (ke/hm?) Mk (%) (ke/hm?) k% (%)  Grainyield
TA PCTA TA PCTA TA PCTA Production PCTA
Ny 203 a 3.61 a 437 b 539 b 445 ¢ 549 b 6986 ¢ 86.1 b 8111 d
N 267 b 279 b 610 a 637 a 669 a 6.99 a 8051 b 84.1 b 9574 be
Ny 256 b 258 b 206 ¢ 2.07 ¢ 507 b 511 b 8909 a 89.7 a 9928 ab
NCix 255 b 253 b 185 ¢ 1.84 ¢ 525 b 522 b 9098 a 904 a 10063 a
NCgo 265 b 2.84 b 549 a 5.89 a 657 a 7.04 a 7856 b 842 b 9327 ¢
2.3 HEHKREERRE
1200 - M H Leaf 1200 - ZXHY Stem+sheath
S =1000 f 1000 |
R ——1 —8—2 —&—3
» £ 800 - ——4—%—5 800 -
E $ 0 | 600 |
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I 400 w 400 |
= —— 1 —8—2—A—3
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3 & * b 3 g I g
H o ¥ & = " % &
i )

73‘5:1 %7 No;2 7"7 Ni.i;3 7"7 Nio.s4 3‘7 NCix35 3‘7 NCopo Tlgllﬁ]c
Note: 1 as No, 2 as Ny .y, 3 as Nj.5:1, 4 as NCyyp, 5 as NCo. The same as the following figures.
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Fig.1 The total sugar content in leaf and stem—sheath during late growing season of summer maize
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Table 3 Dynamic of nitrogen accumulation in above—ground of summer maize under different N managements kg/hm?

it P P NUILNEE ] I 22 14 FLEUH ] A
Treatment Shooting Big bell mouth Silking Dough Mid-milk Maturity

No 25 a 70 b 104 ¢ 138 ¢ 164 ¢ 175 ¢

Ny 32 a 87 a 133 a 171 b 201 b 208 b

N2 29 a 86 a 127 a 189 a 227 a 225 a

NCix 30 a 83 a 131 a 193 a 233 a 225 a

NCoy 30 a 82 a 115 b 167 b 198 b 192 b
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Fig.2  The nitrogen accumulation content in leaf and stem—sheath during late growing season of summer maize
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Table 4  Nitrogen translocation and contribution to grain from nutritive organs during late growing season

(silking to maturity) of summer maize

e
. " Leaf % ®  Stem sheath W R RRIIRE R
b B PR S, o
Treatment  (ghmt)  TEEEL BEESRCR WMTRT fesit Regack xires SRR TR (%)
Grain N (kg/hm?) (%) k% (%) (ke/hm?) (%) kR (%) PCTA of N content PCTA of absorbed
TA TE PCTA TA TE PCTA in ]’lllsk and ﬂXiS N by root

Ny 118 ¢ 27.1 a 46.7 a 23.6 a 159 a 459 a 134 a 6.0 a 57.0 d

L\ 139 b 27.1 a 414 b 19.1 b 154 a 379 b 11.0 b 58 a 64.1 b

Niooy 151 a 264 a 39.1 ¢ 173 ¢ 6.8 ¢ 15.6 d 45 ¢ 6.6 a 71.6 a

NCix 152 a 26.2 a 385 ¢ 172 ¢ 113 b 238 ¢ 74 ¢ 6.3 a 69.1 a

NCo 126 b 247 b 30.1 ¢ 19.6 b 152 a 398 b 12.1 b 8.0 a 60.3 ¢

TE R MOBCA Z0 TR TR =[1- M s X R oTkR — 2R SIS 0 ORI TTRR AR~ + Bl U2 X 7R DTHRR]  100%
Note: “TE” means the translocation efficiency; PCTA of absorbed N by root =[1— PCTA of leaf N-PCTA of (stem+sheath) N — PCTA of (husk + axis)

N x 100%
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Fig.3 C/N in leaf and stem—sheath during late growing season of summer maize
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