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Effect of Maturity at Harvest and Wrap Colors on the Quality
of Round Baled Rye Silage

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

Abstract

This experiment was conducted to evaluated the effect of maturity at harvest and wrap colors on the quality
of round baled rye(Secale cereale 1.) silage at the forage experimental field, Grassland and Forage Crops
Division, National Livestock Research Institute, Suwon in 1998. The experiment was consist of split-plot design
with three replications. The main plots were three different harvesting stages : boot, heading, and flowering
stages, the subplots were wrap colors : white, black, and light green color. Acid detergent fiber(ADF) and neutral
detergent fiber(NDF) of rye silage were increased with delayed harvesting date, but there were no significant
difference among wrap colors. However, average in vitro dry matter digestibility (IVDMD) of rye silage with
white color wrap tended to have higher than those of other colors. The silage pH of heading stage was highest
(5.12), and that of flowering stage was lowest (4.57) in different harvest stages. Among tested wrap colors, white
color wrap resulted on lowest pH than others (p <0.05), but there were no significant difference between black
and light green color. Dry matter (DM) content of rye silage were increased as harvest stage progressed (p<
0.05). However, DM content of white color was highest among warp colors, but there was no signifiant
difference (p<0.05). Ammonia-N content of silage harvested at boot stage was the highest in harvest stage, but
there was no difference between heading and flowering stages. Among wrap colors tested, ammonia-N content of
black color was highest, but there was no significant difference. The number of lactic acid bacteria of white
colors was highest in different colors, and that of flowering stage was highest among harvest stage. Acetic and

butyric acid contents were decreased as harvest stage progressed, and lactic acid was increased from 6.33 to 7.98
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%. However, wrap colors did not influence lactic acid concentration. Among different wrap colors, outside

temperature of rye silage was affected by air temperature, but effect of inside temperature was minimal. Black

color wrap increased inside temperature by 3~57T.

The results of this study indicate that rye should be harvested for round bale silage after heading stage. The

quality of rye silage wrapped white and light green color will increase slightly.

(Key wards : Rye, Wrap color, Harvest maturity, Round bale silage)
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Table 1. Effect of maturity at harvest on crude protein, acid detergent fiber(ADF), neutral
detergent fiber(NDF), /n vitro dry matter digestibility(IVDMD), and buffering capacity of

rye at ensiling

Maturity at Crud'e ADE NDE IVDMD Buffer}ng

harvest protein capacity
...................................... OB o er ensnennibussmmmns iR e it e --- meq/100g ---

Boot 20.5 26.0 48.9 75.3 284

Heading 18.1 344 58.4 583 24.1

Flowering 7.7 349 58.2 52.6 249

Average 15.5 31.8 55.2 62.1 26.0

LSD (0.05) 2.9 1.7 1.9 1.4 0.9
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Table 2. Effect of harvest stages and wrap colors on chemical composition of round baled rye

silage

Maturity at - . .

et Boot stage Heading stage Flowering stage Significance of
Wrap colors W B G w B G W B G M C MxC
DM(%) 183 172 166 228 208 228 328 310 305 TS NS NS
pH 472 493 489 509 516 5.12 444 462 464  *** B NS
CP(%) 140 13.81 1e6.1 1.2 129 129 102 11.1 116 R NS NS
ADF(%) 33.7 390 33.1 383 368 39.1 388 389 402 X NS i
NDF(%) 538 549 509 573 56.7 580 585 586 586 xx NS NS
IVDMID(%) 71.8 696 715 570 565 56.7 497 489 474 i NS NS
NH;-N/TN(%) 157 163 153 11.2 127 109 8.6 9.8 95 b NS NS
LAB(log cfu/g) 597 591 6.00 608 599 630 640 6.11 6.26 - — =
W . White. B : Black. G : Light green. M : Maturity at harvest. C . Wrap colors.

* Rk kkE = Gipnificant at the p = 0.05, p = 0.01 and p = 0.001 probability levels, respectively.
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Fig. 1. Effect of harvest stages and wrap color on organic acid contents of round baled rye

silage.
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Fig. 2. Inside (30~60cm) temperature changes according to wrap color.
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Fig. 3. Outside (0~30cm) temperature changes according to wrap color.
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Table 3. Correlations between quality parameters of round baled rye silage.

Quality pH - AM BU LA TA
parameter
DM —0.61** —0.68** —0.68** =().71%* 0.88** 0.31
pH 0.28 0.28 0.23 —0.32 —0.10
AM 0.59** 0.62% —0.67** -0.14
AC 0.81%* —0.67** 0.32
BU —0.78** 0.10
LA 0.47
DM : Dry matter content. AM : NH;-N. AC : Acetic acid.
BU : Butyric acid. LA : Lactic acid. TA : Total organic acid.

*** = Significant at the p = 0.05 and p = 0.01 probabulity levels, respectively.
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