2012 12 20 12
Chinese Journal of Eco-Agriculture, Dec. 2012, 20(12): 1594-1598

DOI: 10.3724/SP.J.1011.2012.01594

FEF omER £ 2" FHR GREC Kk m OAEE’

(1. 100193; 2. 061800)

Kt — SR E E RSB Y MR SR E ek 22 R R AL, T 2011 AR E KL K
FRMHREEAETHERE. ERE4AEEES: IHEX [, BAE 90 kg hm (#7190 kg-hm™); # K 1,
A E 190 kg-hm 2(#& #1150 kg-hm >+ ¥ 40 kg-hm™?); # K1, A E 250 kg-hm >(#FHT 90 kg-hm *+3k ¥
160 kg-hm™); B XV, A& 300 kg-hm>(#E #7 50 kg-hm>+48 % 150 kg-hm™>+# £ 100 kg-hm™). AHF 5% 4 t,
AMIAERAEANEERTEARRE RN, S REY, X R T EOEa E, Fald2E,
5t 4 R R AR, k25 11~20d.21~30d.31~40 d 1, 4 KB Amty A vt 300 2198 2 0.01~0.02 K .
0.01~0.05 A . 0.02~0.04 f; »t#2j5 & {r v SPAD {E (A it &, EX+ 5 H SPAD E T %, HEAIV
G A A b R R T 8.5%, HEARRBIALERE. EEAHLEFENRARBEERBFHEXN
B REE A ZEA T L. I8 1651, 1454, 1.314F), RBGREEE I 2.5~133 NE 2 &, HEH
B, SEABAMLL, 2P HEAEEANSTRENRAELE, THAEEEXTBERH T B -
Mk, GHRX . 1. Ik, 2513 7 200 kg'hm 2. 300 kg-hm 2. 400 kg-hm™>2, B F K3 ok 22 0 77 DL 3E
GueEREeER TR, NTAFRELRERLIOE KARBGRLENTE.

EEXk A =2/ SPAD{E ARKEH #EXEFE khE FE

:S274.1 tA : 1671-3990(2012)12-1594-05

Effect of nitrogen application patterns on yield and grain-filling
of summer maize

WANG Yun-Qi', TAO Hong-Bin', WANG Pu', GUO Bu-Qing', LU Lai-Qing”, ZHANG Li', YOU Gui-Yun®

(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
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Abstract A field experiment was conducted in Wugiao Experimental Station of China Agricultural University in 2011. Four nitro-
gen (N) application patterns were compared: N application rate of 90 kg-hm 2 before sowing (NAT I); N application rate of 190
kg-hm™ with 150 kg-hm™ before sowing and 40 kg-hm™ at jointing (NAT II); N application rate of 250 kg-hm™ with 90 kg-hm™
before sowing and 160 kg-hm™ at jointing (NAT III); and N application rate of 300 kg-hm™ with 50 kg-hm™ before sowing, 150
kg-hm™ at jointing and 100 kg-hm™ at silking (NAT IV). The objective of the study was to throw in-depth light on how the mecha-
nisms of N application at silking stage in addition to basal and jointing N fertilization increase summer maize yield. Yield and
grain-filling rates of summer maize were also analyzed. The results showed that N application at silking stage in addition to basal and
jointing N fertilization (NAT IV) reduced the number of dead leaves. Leaf senesces rates were 0.01~0.02 leaf-d™", 0.01~0.05 leaf-d ™",
0.02~0.04 leaf-d”', respectively, less than those of N treatments without silking N fertilization at 11~20 d, 21~30 d, 31~40 d after
silking. Ear leaf SPAD peak value was somewhat higher in NAT IV than that of other treatments, and the reduction of SPAD at mid-
dle and later filling stage was delayed. Furthermore, peak of NAT IV filling rate improved by 8.5% over that of NAT III and with
simultaneous increase in grain volume. Maize grain N uptake after silking significantly improved in NAT IV (grain nitrogen absorp-
tion peak in NAT IV was 1.65, 1.45 and 1.31 times than those of NAT [, NATII and NAT III, respectively). N harvest index was
2.5%~13.3% greater in NAT IV than in the other treatments. Compared to kernel per ear, grain weight was more affected by N appli-
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cation at silking stage. Both ear traits and yield formation were improved under NAT IV, and yield increased by 200 kg-hm™, 300

kg-hm™ and 400 kg-hm ™, respectively compared with NAT I, II, III. It was concluded that silking fertilization in summer maize delayed

decreasing of photosynthetic area after silking. This provided more grain filling source that in turn improved grain weight and yield.
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Table 1 Experiment treatments kg-hm™
Nitrogen application period
Nitrogen application pattern ‘
Treatment Before sowing Jointing stage Silking stage ~ Lotal nitrogen
I Basic fertilizer 90 0 0 90
I Basal fertilizer + 1ow+ nitrogen at jointing stage 150 40 0 190
t Basic fertilizer + hig; nitrogen at jointing stage %0 160 0 230
v § - 50 150 100 300

Basal + jointing + silking fertilizer
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Table 2 Effects of different nitrogen application patterns on ear formation of summer maize
Treatment Row number per ear Kernels per row Ear diameter (cm) Ear length (cm) Bare top length (cm) Seed rate (%)
I 14.9+0.4a 29.741.0a 2.943.4b 13.7+0.0a 0.6+0.1b 81.0+0.4a
I 14.9+0.3a 29.5+1.2a 5.1£0.1a 13.9+0.3a 0.7+0.0a 79.6+1.4b
11 14.7+0.6b 30.8+1.9a 5.140.1a 14.4+0.7a 0.5+0.2¢ 80.1+0.8a
v 14.9+0.2a 30.3+2.2a 5.1+0.2a 14.6+0.8a 0.3+0.1d 81.3+1.8a
(P<0.05), Different small letters in the same column mean significant difference among
treatments at 0.05 level, the same below.
%£3 TRABARANEEXR=FR-EEENLN
Table 3  Effects of different nitrogen application patterns on yield components and yield of summer maize
Treatment Ear number (ear-hm™?) Kernels per ear 1000-kernel weight (g) Yield (kg-hm™) Nitrogen harvest index (%)
I 66 666+780.53 442.9+28.15b 288.6+7.14c 8 500+431.19b 39.1+0.01ab
Il 66 388+723.76 438.5+10.99¢ 289.5+11.50bc 8 400+722.05bc 36.0+0.03c
11 63 472+710.61 452.5+27.50a 292.0+9.11b 8300+397.49¢ 39.8+0.01a

v 64 629+800.68 452.2+30.50a 297.8422.75a 8 700+1 040.08a 40.8+0.04a
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Fig. 1 Effects of different nitrogen application patterns on grain filling rate and volume of mature maize grain
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Fig. 2 Effects of different nitrogen application patterns on dynamics of grain nitrogen absorption and SPAD value of summer maize

ear-leaf after silking
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Table 4 Increasing of number of summer maize dried leaves after silking under different nitrogen application patterns  leaf*d™
Days after silking (d)
Treatment
11~20 21~30 31~40 41~50
I 0.04+0.004b 0.04+0.004b 0.08+0.008¢ 0.1340.013a
I 0.02+0.002d 0.06+0.006a 0.10+£0.010a 0.13+0.013a
i 0.05+0.005a 0.02+0.002¢ 0.09+0.009b 0.04+0.004c¢
v 0.03+0.003¢ 0.01+0.001d 0.06+0.006d 0.12+0.012b
( ) 0.01~0.05 0.02~0.04 s
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