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Effect of Maturity at Harvest on the Changes in Nutritive Value

of Round Baled Rye Silage

J. G. Kim, S. Seo, E. S. Chung, W. S, Kang, J. S. Ham and D. A. Kim*

Abstract

This experiment was conducted to evaluated the effect of maturity at harvest on the changes in nutritive
values of round baled rye silage during the time course studies at forage experimental field of Grassland and
Forage Crops Division, National Livestock Research Institute, RDA, Suwon in 1998. The experimental design
was a split-plot design with three replications. The main plots were three different harvest stages : boot,
heading and flowering stages, and the subplots were days after ensiling : 1, 2, 3, 5, 10, 30, 45, and 60
days. The wilting period of boot, heading and flowering stages were 1. 0.5 and 0.5 days, respectively. The
content of Crude protein(CP) content of rye material at ensiling was lowest in flowering stage (7.7%), and
acid detergent fiber(ADF) and neutral detergent fiber(NDF) were lowest in boot stage. However in vitro dry
matter digestibility(IVDMD) was decreased as harvest stage progressed. CP content of rye silage was
decreased as fermentation progressed, but that of boot stage was increased at 5 days and then was decreased.
ADF and NDF contents of rye silage was increased as fermentation progressed, but those of heading and
flowering stages were similar. IVDMD of boot stage was highest among harvest stages, and that was
decreased as fermentation progressed. Dry matter(DM) content of rye silage were decreased as fermentation
progressed (P<0.05). However, final DM content of flowering stage (32.80%) was highest among harvest
stages. Buffering capacity of boot stage was increased up to 10 days, then decreased as fermentation
progressed. However buffering capacity of heading and flowering were increased up to 30 days after ensiling
as fermentation progressed. Most of water soluble carbohydrate(WSC) almost disappeared after 5 days
fermentation.

The results of this study indicate that fermentation of round baled rye silage occur within 5 days
Therefore, any modification should be applied with an 5 days for high quality of round baled rye silage.
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Table 1. Effect of maturity at harvest on crude protein, fiber content and in vitro dry
matter digestibility(IVDMD) of rye at ensiling

Maturity at harvest Crude protein ADF NDF IVDMD
.............................. O eereee e
Boot 20.5 26.0 48.9 75.3
Heading 18.1 344 58.4 583
Flowering 7.7 349 58.2 52.6
Average 15.5 31.8 55.2 62.1
LSD (0.05) 29 1.7 1.9 1.4

*%¢ yalues within a column followed by same letter are not significantly different at the level of 0.05 by LSD test.

-311—



Kim et al. .

20
D]E q[- CBoot [IHeading M Flowering

Crude protein content (%)

1 2 3 5 10 30 45 60
Days after ensiling

Fig. 1. Effect of maturity at harvest on the
changes of crude protein of round
baled rye silage during storage.
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Table 2. Effect of maturity at harvest on changes of dry matter of round baled rye silage

during storage

Maturity at harvest

Days after ensiling

Boot Heading Flowering
.......................................... L.

1 21.24 27.60 36.10
2 21.03 27.03 35.83
3 20.84 26.91 35.29
5 19.23 25.62 34.46
10 18.92 24.87 34.07
30 18.03 23.92 33.24
45 18.47 23.08 32.03
60 18.24 22.78 32.80
Average 20.07 25.73° 34.60°
Probability M D MXD
0.001 0.147 0.999

M : maturity at harvest, D : days after ensiling.
abe

Values within a row followed by same letter are not significantly different at the level of 0.05 by LSD test.
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Table 3. Effect of maturity at harvest on the changes of buffering capacity(BC) and water
soluble carbohydrate(WSC) content of round baled rye silage during storage

BC WSC
Days after - -
. Maturity at harvest Maturity at harvest
ensiling - - -
Boot Heading Flowering Boot Heading Flowering
.................. Meq/100g -vereeeremnnnens e O e
1 32.70 23.05 29.15 24.74 22.92 25.83
2 38.45 25.70 29.85 16.57 15.76 20.29
3 45.30 26.90 32.30 18.24 12.94 13.70
5 45.10 37.95 32.00 13.68 8.72 10.52
10 47.40 40.10 33.75 7.66 6.14 7.27
30 39.05 40.25 38.15 5.24 4.92 5.18
45 20.95 33.30 34.80 4.62 4.15 4.05
60 18.70 32.15 33.20 3.29 3.37 3.23
Average 35.94 32.43 32.90 11.76 9.87 11.26
Probability M D MxD M D M XD
0.001 0.001 0.001 0.144 0.001 0.799
M : maturity at harvest, D : days after ensiling
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