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Effects of Nitrogen Level and Plant Population on Agronomic
Characteristics and Yield in Silage Corn
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Summary

This field experiment was conducted to determine the optimum nitrogen level and plant population

for silage and grain corn cv. Suweon No. 19 at Suweon from 1981 to 1982. The results obtained are sum-

marized as follows:

1. Leaf Area Index (‘LAI), Loding Index (LI) and stalk diameter were increased by raising nitrogen level

but ear height was decreased. And tasseling date and stalk height were not influenced by nitrogen level.

2. LAI, LI and ear height were increased by raising plant population but tasseling date, stalk height and

stalk diameter were decreased.

3. Numbers of missing hill and barren plants were increased by raising nitrogen and dense plant population

respectively. Grain yield and total digestible dry matter yield in 5,550 plants with 10kg of nitrogen

fertilization per 10a were recommendable for grain and silage corn respectively.
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Table 1. Soil chemical properties of experimental field

Exchangable cation (me/100g)

OM CEC P20s
pH (%) (me/100g) K Ca Mg Na {ppm)
6.3* 2.1 12.7 0.35 7.0 1.01 0.05 65. 8
5. 4** 3.0 10. 2 0.34 50 0. 84 0. 14 113.0
*Experimental field I (1981) **Experimental field [ (1982)
M. #R % E% e slaleh(#2).
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Table 2. Agronomic characteristics in responseto the nitrogen fertilization level and plant
popuiation in corn for silage (CV. Suweon #19)

Tasseling Stalk Leaf Area Lodging
Treatment date Stalk height  Ear height diameter Index Index
(July) (em) (em) (mm) at H-stage (1—5)*
81 82 81 '82 "81 ’82 81 '82 '81 '82 81 82
N- fertilizer
0 kg/10a 13.5° 15.8° 243*" 198  115° 97°  19.9¢ 22.2%¢ 5,53 3.53° 1.4° (.8
0 - 13.3* 15.5* 253* 201" 113*® 100° 21.3% 22.2%¢ 6,50% 3,922b 1.4 1. 3ab
20~ 12.7* 15.7* 247** 201*  111*b  99* 21.6> 23.1°b 6.08" 4.13° 1.7° 1.1%b
30 12.9° 15.5* 249*b 198* 109" 99+ 22.2% 23.4* 5.94* 3.99°b 2.1* 1.8
40 - 12.9* 15.5* 241* 196* 101° 97" 23.8* 23.5* 5.52* 4.16* 2.2* 2.08%
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Plant population

2,750 plant/10a - 14.3¢ - 205° - 103 - 26.2° - 1.94¢ ~- 0.8
5, 550 ” 12.0° 15.2® 257*  201* 107" 100°® 24.5* 23.7° 4.08° 3.19° 1.6> 1.5
8,330 " 13.2% 16.1* 251* 201* 108" 98>  21.7° 22.1° 5.39> 4,30 1.6 1.5°
16, 600 " 14.0° 16.9* 233> 188*  114* 94c  19.0° 19.6¢ 8.28* 6.36*° 2.0 1.8
b¢ 13.1 15.6 247 199 110 99 21.8 229 5.92 3.95 1.7 1.4

* 1-Good, 5-Bad

F-test

Nitrogen NS NS NS NS * ¥ NS ** * NS * ¥ ** NS
* % * % * * * % * % * * * % * % * % * % *k kK

Plant population

Interaction NS NS NS NS NS
CV (%)

Whole plot 6.1 8.2 4.5 4.1 4.5

Sub plot 7.2 10.5 4.2 4.9 6.3
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Table 3. Green matter yield per 10a in response to N-—fertilization level and plant population at

yellow stage ('81—'82)

N- fertilizer

Plant population (plant / 10a)

x
(kg / 10a) 2,750 5, 550 8,330 16, 600
0 2,982* 4,022 4,472 4,518 3,999°
(—)** (4,226) (3,927) (5,981) {4,725%)
10 3,383 5,000 4,796 5,112 4,573
(—) (4.661) (5,510) (5,897) (5,356)
20 3. 437 4,340 4,414 4,877 4,267
(—) (4,238) (4,577) (5,524) (4,780°)
30 3,353 4,344 4,490 4,834 4,255
(—) (3,617) (4,471) (6,076) (4,721%)
40 3,125 3,982 4,626 4,306 4,010°
(—) (5, 108) (4, 253) (6,460) (5,273%)
X 3, 256¢ 4,338" 4,559:b 4,729 4,221
(—) (4,378") (4, 548°) (5, 987°) {4,971
*'82 C.V. (%) 9.0 LSD (5%) bet. sub plot 567
* *%'8]  Main plot (20. 4) for same main plot (817)
Sub plot 8.1 LSD (5%) bet. sub plot 607
9.7 for different main plot (1,289)
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Table 4. Total digestible dry matter yield per 10a in accordance with nitrogen fertilization level
and plant population (1982)

N-level Plant population (plant/10a) _

(kg/10a) 2,750 5, 500 8, 330 16, 600 x
0 665 (100) * 934 (140) 1,014(152) 831(125) 861(100)
10 767 (115) 1,219(183) 1, 177.(177) 1,254 (189) 1,104 (128)
20 738(111) 1,017 (153) 1, 044 (157} 1, 125(169) 981(114)
30 784 (118) 1,063 (160) 1,069 (161) 1, 102 (166) 1,005(117)
40 700 (105) 885 (133) 1,099 (165) 1,013 (152) 924 (107)
X 731(100) 1, 024 (140) 1,081(148) 1, 065(146) 975

* Yield index

Table 5. Agronomic characteristics in response to nitrogen fertilization level and plant
population in corn for grain (CV. Suweon #19)

Plants Kernels 100 Kernels wt. Grain wt.
Treatment per m? per ear (gr.) per ear (gr.)
81 82 81 82 81 82 81 82
N- fertilizer
0 kg/10a 9.30° 7.73* 446" 417¢ 26, 3¢ 27.1* 118° 119°
10 ~ 9.09* 7.70° 4722P 466%" 27.3*" 26. 9° 1302" 1304®
20 ~ 8. 97* 7.51b 4902" 45640 25, 8¢ 27.1¢ 1322" 1262®
30~ 8.552° 7.54° 4852° 4360« 26. 4b¢ 27.2¢ 1292" 124t
40 ~ 7.70" 7.37" 514 422¢ 27.9 27.62 143° 123*
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Plant population

2,750 plant/10a - 2. 634 - 5902 - 31.92 ~ 1952
5,550 5.13¢ 5. 19¢ 522 502° 28.12 27.7 147 137
8,330 7.54b 7.62b 514 408° 27. 0" 25. 4¢ 139° 102¢
16,600 13.50°  14.84° 408" 2591 25.2¢ 23. 8¢ 106¢ 629
X 8.72 7.57 481 440 26.8 27.2 131 124
CV (%)
Whole plot 9.4 6.2 9.1 9.7 4.4 5.0 12.4 10.9
Sub plot 7.3 8.9 6.8 10.8 4.6 6.2 7.3 12.8
(1981) 3. ¥R S MiEshd BkKo] FobAaL Fhishad

Unit: kgl/10a  gg9
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. eq’
7
%,
C.V. (%) 1.SND(5%) bet. main plot 53
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14,00 R %) bet. sub plot 37
ot 4 LSD(5%) let. sub plot for same main plor  (51)
LSD(5%) bet. sub plot for dilferemt main l;g’
plot (139)

982 ** 198l

Fig. 2. Grain yield (15% moisture) per 10a in
response to nitrogen fertilization level and
plant population
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