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Effect of Harvest Stage of Corn on Nutritive Values and
Quality of Roll Baled Corn Silage Manufactured with Corn

Grown in Paddy Land
Ki Choon Choi', Nam Chul Jo', Min-Woong Jung', Kyung Dong Lee? Jong Geun Kim',
Young Chul Lim1, Won Ho Kim1, Yung Keun Oh1, Jin Hyuk Choi1, Cheon Man Kim1,
Du Keun Jung1 and Jong Man Choi’

ABSTRACT

This study was carried out to examine the effect of harvest stage of corn on nutritive values and quality
of round baled corn silage manufactured with corn grown in paddy land of Department of Animal
Resources Development, National Institute of Animal Science, RDA from 2009 to 2010. Corn
“Kwangpyungok” was harvested at three different growth times (milk, yellow ripen and ripen stage) and
ensiled at each harvest stages. Crude protein (CP) and TDN (total digestible nutrient) contents of round
baled corn silage was decreased and in vitro dry matter digestibility IVDMD) was not changed with
delayed harvest maturity. However, contents of ADF (acid detergent fiber) and NDF(neutral detergent fiber)
decreased with delayed harvest maturity. The pH at three different harvest stages ranged from 3.8 to 4.0.
The content of lactic acid increased with delayed harvest maturity, but the content of acetic acid decreased.
And then, flieg's score reveals that there is an increase in order, ripen stage>yellow ripen stage > milk
stage. Therefore, this study suggest that round baled corn silage manufactured at yellow ripen stage can
improve the silage quality.

(Key words : Corn, Silage, Round bale, Quality, Organic acid)
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Table 1. Effect of harvest of milk stage of corn and inoculant treatment on nutritive values of

roll baled corn silage

sMm” Inoculant Year %Z;) A(](,)ASD I\](]%I;S) T('i/gg) IV]%%I )D Y
2009 9.89 33.49 53.10 67.09 62.8
NTR? 2010 8.11 30.44 49.15 68.38 67.6
Bale? Mean 9.00 31.96 51.12 67.74 65.2
2009 9.68 33.86 57.67 66.93 68.8
TR” 2010 7.84 29.71 48.70 68.69 69.9
Mean 8.76 31.79 53.18 67.81 69.3
2009 9.33 29.02 47.09 68.99 62.7
NTR 2010 7.84 28.47 45.12 69.22 732
- Mean 8.58 28.75 46.10 69.10 67.9
2009 9.75 29.28 48.46 68.88 66.4
TR 2010 7.92 28.41 45.28 69.25 71.9
Mean 8.83 28.84 46.87 69.06 69.1
Main-effect
Bale 8.88 31.88a 52.15a 67.77 67.2
TS 8.71 28.79b  46.49b 69.09 68.5
Sub-effect
NTR 8.79 30.35 48.61 68.42 66.5
TR 8.80 3031 50.03 68.44 69.2

D SMM: Silage making method, ? Bale: Round bale, »TS: Trench silo, ¥ NTR: Non-treatment, 2 Treatment, o cp:

Crude protein, ” ADF: Acid detergent fiber,
"9 IVDMD: in vitro dry matter digestibility.

® NDF: Neutral detergent fiber, ” TDN: Total digestible nutrient,

a and b: Means with different letters within a column are significantly different at the 5% level
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Table 2. Effect of harvest of milk stage of corn and inoculant treatment on acidity and content
of lactic acid in roll baled corn silage

SMM" Inoculant Year pH (I(;/?/Clg\t/le) (’;“A)C/%?\/Iw) gz)%ﬁg
2009 3.76 2.25 6.78 0.00
NTR? 2010 3.76 4.87 5.13 0.00
Bale? Mean 3.76 3.51 5.97 0.00
2009 3.67 2.45 5.44 0.00
TRY 2010 3.77 5.33 436 0.00
Mean 3.72 3.88 491 0.00
2009 3.22 9.29 1.38 0.00
NTR 2010 3.55 7.72 1.65 0.00
TSY Mean 3.39 8.53 1.52 0.00
2009 3.22 9.95 1.48 0.00
TR 2010 3.54 8.09 1.48 0.02
Mean 3.38 9.04 1.48 0.00
Main-effect
Bale 3.75a 3.69b 5.44a 0.00
TS 3.44b 8.78a 1.50b 0.00
Sub-effect
NTR 3.62 6.02 3.75 0.00
TR 3.61 6.46 3.20 0.00

D SMM: Silage making method, * Bale: Round bale, * TS: Trench silo, ¥ NTR: Non-treatment, > Treatment
a and b: Means with different letters within a column are significantly different at the 5% level.
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Table 3. Effect of harvest of yellow ripen stage of corn and inoculant treatment on nutritive

values of roll baled corn silage

6) 7) 8) 9) 10)
SMm" Inoculant Year %02) IAX(]")AS N(],,)A}; T(‘i/i\)l IV]%%I )D
2009 9.96 36.48 52.71 65.82 66.2
NTR? 2010 7.32 26.56 43.25 70.03 70.8
Bale? Mean 8.64 31.52 47.98 67.92 68.5
2009 9.15 34.71 51.39 66.57 70.6
TR” 2010 7.60 28.11 44.90 69.37 70.1
Mean 8.38 31.41 48.15 67.97 70.3
2009 9.23 34.83 49.74 66.52 72.6
NTR 2010 8.27 26.93 41.59 69.88 72.8
Ts? Mean 8.75 30.88 45.66 68.20 72.7
2009 9.61 34.92 50.55 66.48 72.0
TR 2010 8.27 26.56 42.75 70.03 72.8
Mean 8.94 30.74 46.65 68.26 72.4
Main-effect
Bale 8.51 31.47 48.06 67.95 69.4
TS 8.84 30.81 46.16 68.23 72.5
Sub-effect
NTR 8.69 31.20 46.82 68.06 70.6
TR 8.66 31.07 47.40 68.11 71.3

D SMM: Silage making method, ? Bale: Round bale, 9 TS: Trench silo, Y NTR: Non-treatment, 3 Treatment,

6)

CP: Crude protein, ” ADF: Acid detergent fiber,  NDF: Neutral detergent fiber, ” TDN: Total digestible

nutrient, ' IVDMD: in vitro dry matter digestibility.
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Table 4. Effect of harvest of yellow ripen stage of corn and inoculant treatment on acidity
and content of lactic acid in roll baled corn silage

SMM” Inoculant Year pH (I(f%atlvf) (’;“A)c/%% ?;}i%rﬁ?
2009 3.75 6.69 4.46 0.00
NTRY 2010 3.62 6.95 2.19 0.00
> Mean 3.69 6.80 3.35 0.00
Bale 2009 3.73 5.87 437 0.00
TR 2010 3.67 5.90 2.08 0.00
Mean 3.70 5.87 3.21 0.00
2009 3.82 7.78 1.03 0.00
NTR 2010 3.63 7.16 1.19 0.00
s? Mean 3.72 7.49 1.11 0.00
2009 3.74 6.27 0.81 0.00
TR 2010 3.61 5.71 0.81 0.00
Mean 3.67 5.97 0.81 0.00
Main-effect
Bale 3.66 6.34 3.28a 0.00
TS 3.67 6.73 0.96b 0.00
Sub-effect
NTR 3.67 7.15 2.23 0.00
TR 3.67 5.92 2.01 0.00

) SMM: Silage making method, ? Bale: Round bale,  TS: Trench silo, Y NTR: Non-treatment, % Treatment
a and b: Means with different letters within a column are significantly different at the 5% level.

Table 5. Effect of harvest of ripen stage of corn and inoculant treatment on nutritive values
of roll baled corn silage

6) 7) 8) 9) 10)
sMMm" Inoculant Year %"2) A(]")AS I\I(]O)AS TPO/I; IV]%%I )D

2009 7.99 38.98 52.97 64.76 783

NTRY 2010 7.46 37.41 41.01 69.67 —
Bal? Mean 7.72 38.20 46.91 67.21 783
2009 7.86 37.08 49.12 65.56 74.0

TR? 2010 7.85 30.23 45.23 68.47 -
Mean 7.85 33.65 47.17 67.02 74.0
2009 8.32 38.41 51.99 65.00 76.7

NTR 2010 7.72 30.96 46.98 68.16 -
Ts? Mean 8.02 34.68 49.48 66.58 76.7
2009 8.29 40.33 54.88 64.18 77.4

TR 2010 7.69 38.91 43.48 69.04 —
Mean 7.99 39.62 49.18 66.61 77.4

Main-effect
Bale 7.79 35.92 47.04 67.12 76.1
TS 8.00 34.65 49.33 66.20 77.5
Sub-effect

NTR 7.87 33.94 48.20 66.90 77.5
TR 7.92 36.63 48.18 66.81 75.7

D SMM: Silage making method, ? Bale: Round 8bale, 3 TS: Trench silo, Y NTR: (I)\Ion-treatment, 2 Treatment,  cp:
Crude protein, ” ADF: Acid detergent fiber, ® NDF: Neutral detergent fiber, ” TDN: Total digestible nutrient,
' IVDMD: in vitro dry matter digestibility.
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Table 6. Effect of harvest of ripen stage of corn and inoculant treatment on the acidity and

content of lactic acid in roll baled corn silage

smm” Inoculant Year pH (Io“/f/cgit/f) ([(,XA)(:/%?\% g};}gﬁg
2009 3.75 4.88 1.07 0.05
NTR" 2010 3.59 5.62 0.85 0.00
Bale? Mean 3.67 5.25 0.95 0.05
2009 3.57 4.39 0.79 0.02
TR 2010 3.64 4.98 1.19 0.02
Mean 3.61 4.68 0.99 0.02
2009 3.43 6.45 1.30 0.02
NTR 2010 3.66 4.03 0.37 0.00
TSY Mean 3.55 5.26 0.83 0.01
2009 3.96 4.97 1.08 0.01
TR 2010 3.66 4.77 0.41 0.00
Mean 3.81 4.87 0.74 0.00
Main-effect
Bale 3.64 4.97 0.97 0.03
TS 3.68 5.06 0.79 0.01
Sub-effect
NTR 3.61 5.26 0.89 0.03
TR 3.71 4.78 0.83 0.01

D SMM: Silage makin method, ? Bale: Round bale, 9 TS: Trench silo, Y NTR: Non-treatment, > Treatment
e g
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