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

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

Abstract

This experiment was carried out to determine the effect of maturity at harvest and inoculants on the quality
of round baled rye(Secale cereale L.) silage at the experimental field of Grassland and Forage Crops Division,
National Livestock Research Institute, RDA, Suwon in 1998. The experiment was consist of split-plot design
with 3 replications. The main plots were 3 harvesting stages such as boot(20 April), heading(29 April), and
flowering stages(14 May). The subplots were inoculant treatments : control (untreated), inoculant A, and
inoculant B. Acid detergent fiber(ADF), neutral detergent fiber(NDF), and in vitro dry matter digestibility
(IVDMD) of rye silage were significantly increased with delayed harvesting date, but there was not significant
difference between inoculants. Mean silage pH at flowering stage was the lowest(4.35), but the highest at early
harvest(4.91). Inoculants significantly reduced acidity of silage compared with the control. Dry matter(DM)
content of the control was higher than that of inoculants. Ammonia-N as proportion of total N was below 10%
which was maximum level of high quality silage. The addition of inoculants reduced ammonia-N. There were
significant difference in organic acid contents between harvesting stages and inoculants. Lactic acid was
increased with inoculants, but acetic and butyric acids were decreased. Various treatments increased colony
forming unit(CFU) of lactic acid bacteria by 2 or 3 times compared with the control and the highest at flowering
stage with inoculant B treatment.

Results of this study indicate that use of microbial inoculant and harvesting after heading stage will improve
the silage fermentation and quality of round baled rye silage.

(Key words : Rye, Inoculant, 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

S e e e
...................................... U, sssssssassnsns aoas vass isasmnmiies seess .- meq/100g -+
Boot 205 26.0 48.9 75.3 28.4
Heading 18.1 344 58.4 58.3 24.1
Flowering 7.7 349 58.2 52.6 249
Average 15.5 31.8 55.2 62.1 25.8
LSD (0.05) 2.9 1.7 1.9 1.4 9.0
. d1F 9 jpak TE2NE F AL E A AE gHL s£8o] A|d
Hol met F93 02 FIHE 20 (p<0.001), A
1. £EA 57 & HAMR A I AL X @ AAY 2E §Fo 7] A= T3 Inoculant A=
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Table 2. Effect of harvest stages and inoculants on chemical composition of round baled rye

silage

Maturity at . . ..

Boot stage Heading stage Flowering stage Significance of

harvest

Inoculants C IA IB c 1A IB c 1A IB M I Mx1
DM(%) 183 18.0 175 228 211 206 328 322 308 i * NS
pH 472 461 452 509 489 476 444 425 436  *x* e NS
CP(%) 140 161 16.0 112 134 116 102 109 106 *** NS NS
ADF(%) 337 365 369 383 359 385 388 382 383 *** NS *
NDEF(%) 538 522 5l1.1 573 563 58.0 585 589 59.0 **%* NS NS
IVDMD(%) 71.8 726 727 570 581 579 487 513 51.8 *** NS NS
NH;-N/TN(%) 157 93 8.6 112 74 6.7 8.6 53 4.6 kkk o kkk NS
LAB(log cfu/g) 597 6.08 6.26 608 6.67 6.57 640 679 6.83 - - =

C : Control, IA : Inoculant A(Lactobacillus plantarum, Enterococcus faecium fermentation products, total LAB not less than 1.0

% 10" cfu/g), IB : Inoculant B(Lactobacillus plantarum, Streptococcus faecium |, Pediococcus acidilactici fermentation products,

total LAB not less than 5.0 ¥ 10° cfu/g), M : Maturity at harvest, I : Inoculants.

¥ ¥% ¥E¥ = Significant 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 inoculants on organic acid contents of round baled rye

silage.
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Table 3. Correlations between quality parameters of round baled rye silage

Quality

— BC pH ~ AM AC BU LA TA
DM —0.42*% —0.54%* —0.46* —0.47* —0.61** 0.66** -0.09
BC 0.16 0.82** 0.77** 0.76%* —0.81** —-0.11
pH 0.34 0.37 0.30 —-0.31 0.03
AM 0.80** 0.82%* =7 5** -0.61
AC 0.79** —0.67** 0.07
BU —0.90** 0.15
LA —0.05
DM : Dry matter content. BC : Buffering capacity. 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 probability levels, respectively.
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