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Effects of Harvest Stage on Agronomic Characteristics, Yield and

Feed Value of Silage Corn in the Newly Reclaimed Hilly Land
Gu Ho Do, Eun Joong Kim and Sang Moo Lee

ABSTRACT

This study was carried out to investigate growth characteristics, yield, chemical compositions and
nutrients yield of corn hybrids for silage in the newly reclaimed hilly land. The experimental design was
arranged in a randomized block design with three replications. The seeding time was at May 6. The
harvest time of four treatments was milk stage (97 days), dough stage (105 days), yellow stage (112 days)
and late yellow stage (119 days after seeding). Plant height, ear height, leaf numbers and ear length were
highest in yellow stage (p<0.05, 0.01), but dead leaf, stem hardness and sugar degree (Brix) were higher in
late yellow than other treatments. Leaf width, tip filling degree and fresh yield were not significantly
different. Dry matter yield increased as the maturity stage progressed (p<0.01). Crude protein and crude fat
were not significantly different. NDF and ADF decreased as the maturity stage progressed (p<0.01). Ca
content was the highest at milk stage (p<0.05), Fe and P were the highest at dough stage (p<0.05, 0.01).
However another minerals were not significantly different. Essential amino acid (EAA), nonessential amino
acid (NEAA) and total amino acid were highest at yellow stage, but no significant differences were found
among the treatments. Total free sugar contents were higher in the order of Milk > dough > yellow > late
yellow stage, but no significant differences were found among the treatments. Crude protein yield was the
highest at yellow stage, but crude fat yield, amino acid yield and TDN vyield were highest at late yellow
stage (p<0.01). Total mineral yield showed no significant difference. Based on the above results, yellow
and late yellow stage compared to other maturity stage have been shown to increase dry matter yield and
nutrients yield, when silage corn grow cultivate in the newly reclaimed hilly land.

(Key words : Silage corn, Newly reclaimed hilly land, Nutritional components)
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Table 1. Chemical properties of the newly reclaimed hilly land soil

4 T.y Available  Organic CEC Exchangeable cation
(2_5) ((;) P,0s matter (cmol"/kg)

' Y (mgkg)  (gkg)  (emol'kg) K Na Ca Mg
5.60 0.16 89.15 26.51 4.45 111 0.15 3.59 1.18

Table 2. Soil particle sizes of newly reclaimed hilly land soil

Range of soil particle sizes

0.84 mm <

0.85mm ~ 1.75mm

1.76 mm ~ 8.53 mm

31.43%

31.95%

36.62%
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Table 3. Effects of harvest stage on growth characteristics and yield of silage corn in the
newly reclaimed hilly land soil

Harvest stage

Items
Milk Dough Yellow Late yellow
Plant length (cm) 224.4+10.3° 252.4+3.4" 255.3+2.3% 255.8+2.0"
Leaf length (cm) 78.9+3.4™ 88.5+0.4° 84.5+5.0° 77.9+2.5°
Leaf width (cm) 8.5+0.5™ 8.2+0.3 8.60.3 8.60.5
Ear height (cm) 93.5+2.7° 96.9+1.5™ 103.3+1.6° 100.9+3.8%
Number of leaf (No.) 13.00.7" 13.4+0.2® 14.1+0.2° 13.5+0.2°
Dead leaf (No.) 1.2+0.5° 1.4+0.4° 1.7+0.1° 2.9+0.3"
Green degree (1-9) 9.0+0.0" 9.0+0.0" 8.7+0.1° 8.0+0.0°
Tip filling degree (1-9) 8.3+0.1"™ 8.5+0.1 8.8+0.1 8.6+0.3
Ear length (cm) 15.0+1.0° 16.5+0.5™ 19.0+2.1° 18.8+0.8™
Ear circle (cm) 16.6+0.9™ 17.4+0.2 17.9+0.4 17.2+05
Stem diameter (mm) 22.1+1.8% 20.3+1.3" 19.6+0.9% 16.8+1.2°
Stem hardness (kg/cm?) 1.2+0.2° 2.6+0.2° 3.0+0.4° 5.8+0.4"
Brix (B°) 4.3+1.6° 4.9+0.6° 7.4+1.1° 12.6+1.4%
Fresh yield (kg/ha) 40,300+985™  42,266+2,113  43,266+1,172  42,533+1,361
Dry matter yield (kg/ha) 9,946+243° 12,498+ 921° 14,714+ 398° 17,047+ 546"

ns : not significant, * : 9 (good) - 1 (poor)
¢ Means in a row with different superscripts are significantly different (p<0.05).
A B CDMeans in a row with different superscripts are significantly different (p<0.01).
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Table 4. Effects of harvest stage on chemical compositions of silage corn in the newly

reclaimed hilly land soil (DM. %)

Harvest stage

Items

Milk Dough Yellow Late yellow

Crude protein 6.69+0.06™ 6.58+0.37 6.96+0.41 5.32+0.89
Crude fat 2.51+0.25™ 3.24+0.25 2.78+0.01 2.93+0.13
Crude ash 4.57+0.01° 3.82+0.03® 4.04+0.45® 3.47+0.28"
NDF 43.83+1.01" 44.90+0.58" 38.77+1.44° 35.46+0.21°
ADF 26.32+1.38" 25.94+0.76" 21.48+0.94° 19.58+0.21°%

ns : not significant.

P Means in a row with different superscripts are significantly different (p<0.05).

A B, C

Means in a row with different superscripts are significantly different (p<0.01).

—258—



Do et al.: Harvest Stage of Silage Corn in the Newly Reclaimed Hilly Land

Table 5. Effects of harvest stage on mineral contents of silage corns in the newly reclaimed

hilly land soil (mg/100g)

Harvest stages

ftems Milk Dough Yellow Late yellow
Ca 132.95+ 7.97° 92.62+ 1.57° 79.10+ 29.91° 60.02+ 7.37°
Cu 0.24+ 0.04™ 0.19+ 0.01 0.19+ 0.01 0.17+ 0.04
Fe 3.32+ 0.20® 3.43+ 0.01° 249+ 0.29° 2.89+ 0.01
K 841.62+ 42.78" 676.24+92.86 632.77+ 91.92 543.25+39.98
Mg 69.45+ 10.21"™ 52.45+ 2.11 53.59+ 4.56 47.23% 5.00
Mn 1.48+ 0.16™ 1.17+ 0.31 1.22+ 051 0.95+ 0.09
Mo 0.13+ 0.04™ 0.07+ 0.01 0.07+ 0.01 0.06+ 0.02
Na 39.49+ 4.45™ 31.63+ 7.51 32.00% 10.40 25.04% 9.62
Zn 1.99+ 0.04™ 1.25+ 0.90 1.43+ 0.06 1.37+ 0.14
P 14474+ 293" 172.74+25.39% 64.80+ 11.27° 55.00+ 2.69°
Total 1,235.42+161.86"  1,031.79+74.56"° 867.67+148.10° 735.97+49.98°
RIY (%) 100.0 835 70.2 59.6
RI : relative index
ns : not S|gn|f|cant
o “Means in a row with different superscripts are significantly different (p<0.05).
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Table 6. Effects of harvest stage on amino acid contents of silage corn in the newly
reclaimed hilly land soil (DM, mg/100g)

Harvest stage

Items -

Milk Dough Yellow Late yellow

Threonine 21481+ 1.86™  197.26x 4.70 221.83+ 0.91 199.64+ 18.13
Valine 263.01+ 8.40" 24543+ 7.74 269.96+ 8.95 250.45+ 15.04
Methionine 15.82+ 13.51™ 12,52+ 2.72 23.02+ 12.12 33.83+ 5.76
Isoleucine 212.06+ 23.72"  182.30+ 5.16 218.50+ 22.55 214.96+ 14.59
Leucine 417.11+ 16.91™  323.00+137.00 474.31+ 18.87 450.24+ 25.37
Phenylalanine 271.39+ 8.09"  251.04+ 3.47 297.50+ 1.56 263.46% 29.46
Histidine 135.83+ 2.91™ 97.58+ 43.96 161.46+ 3.13 159.27+ 17.12
Lysine 218.32+ 556"  203.25+ 17.02 228.73+ 1.87 214.19+ 19.09
Arginine 189.65+ 0.78" 177.78+ 824"  217.09+ 3.48° 207.34+ 16.48°
Sum of EAAY  1,938.00+ 50.13™ 1,690.16+142.08  2,112.40+ 69.67  1,993.38+152.22
Serine 236.75+ 0.04"  217.24+ 245 253.13+ 5.29 242.28+ 17.78
Cysteine 40.68+ 11.88™ 47.16x 0.01 37.44+ 0.93 5441+ 1.92
Glutamic acid 594.01+ 30.65"  682.85+ 16.67 673.13+ 25.07 663.35+ 36.18
Proline 222.66+ 21.45°  258.93+ 22.61° 35594+ 12.93° 42961+ 17.24"
Glycine 207.11+ 0.36™  193.79+ 8.92 215.78+ 155 203.32+ 18.49
Alanine 363.17+ 5.38™  326.12+ 1.65 379.52+ 0.42 337.96+ 31.42
Tyrosine 63.47+ 2.34™ 56.63+ 3.40 60.13+ 1.82 60.47+ 5.37
Aspartic acid 399.27+ 175"  358.13+ 455 393.30+ 8.92 360.44+ 37.09
Sum of NEAA?  2127.12+ 85.33™ 2,140.85+ 60.27  2,368.37+152.22  2,351.84+120.22
E AATf,t\";‘I'E AA) 4,065.12+199.06™ 3,831.01+118.50  4,480.77+299.06  4,345.22+203.21
EAA : NEAA 47.67 : 52.33 4412 : 55.88 47.14 : 52.86 45.88 : 54.12

ns : not significant
a b, c

A B, C

Means in a row with different superscripts are significantly different (p<0.05).
Means in a row with different superscripts are significantly different (p<0.01).
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Table 7. Effects of harvest stage on free sugar contents of silage corn in the newly

reclaimed hilly land soil (DM, g/100g)

Harvest stages

Items Milk Dough Yellow Late yellow
Fructose 1.66+0.43° 1.1740.27% 0.88+0.03" 0.45+0.03"
Glucose 1.6620.40° 1.26+0.27* 1.00+0.04® 0.61+0.11°
Sucrose 9.58+0.02"™ 9.81+0.00 8.61+0.02 9.24+0.02
Maltose 0.07+0.01™ 0.07+0.01 0.08+0.01 0.08+0.02

Total 12.97+1.49"™ 12.31+1.45 10.57+0.26 10.38+0.92

ns : not significant

*PMeans in a row with different superscripts are significantly different (p<0.05).
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Table 8. Effects of harvest stage on nutrients yield of silage corn in the newly reclaimed hilly

land soil (DM, kg/ha)

Harvest stages

Variety

Milk Dough Yellow Late yellow

Crude protein 686.29+ 16.76° 821.47+60.54°  1,023.56+ 27.72% 906.92+ 29.03°
Crude fat 258.60+ 6.32° 403.69+29.748 408.84+ 11.07° 497.78+ 15.93*
Mineral 122.84+ 3.00™ 128.85+ 9.50 120.94+ 8.14 125.46+ 4.02
Amino acid 404.31+ 9.87° 478.81+35.27° 658.85+ 8.14° 740.70+ 23.70%
TDN 7,280.38+178.21%  9,281.35+35.27%  11,025.11+384.92" 12,916.24+413.41"

ns : not significant

A B, C D

2=gko -0

T} (p<0.01). TDN G2 =2 3<7] (12,916
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O} (p<0.01), =< ﬂ*ﬂ% F=713Y, =7
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