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Effects of Harvesting Date and Additives on the Quality of
Fall Sown Oat(Avena sativa L.) Silage
Sung Cheol Lee
Woosuk University

Summary

This experiment was carried out to investigate the effects of harvesting date and additives on the quality of
fall sown oat(4vena sativa L.) silage at the department of animal resources science, college of life resources
science, Woosuk University, Wanju from August, 1997 to March, 1998. The experiment was arranged in a split
plot design with three replications. The main plots consisted of the harvesting date such as 15 Oct., 23 Oct. and 2
Nov. and different additives as subplots(control, wheat bran, formic acid, lactic acid bacteria, and wilting). The
results otained are summarized as follow:

The fresh and dry matter yield of oat were increased by harvesting date delayed, then fresh and dry matter
yield at 2 Nov. were highest as 36,733 and 7,290kg/ha, respectively. The dry matter content of oat silage was
increased significantly by harvesting date delayed(P < 0.05), and DM content of wheat bran and wilting treatment
was high at every harvest date. The DM loss was lower in LAB, formic acid and wheat bran treatment, but on
significant difference was found among harvesting date(P < 0.05). Average pH of silage harvested at 23 Oct. was
lowest as 4.06, and the quality(CP, NDF, ADF, and IVMDM) of oat silage was decreased by harvesting date
delayed. The content of acetic acid was no difference among harvesting date, but butyric acid was decreased and
lactic acid was increased at 23 Oct. harvest.

The result of this study indicate that oat harvested at booting - heading stage of maturity with wilting, wheat
bran, and LAB could be recommended as producing high quality of oat silage.
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Table 1. Experimental design.

Main plot

(Harvesting SUb,p,lOt Level

(Additives)
dates)

Control

15 Oct. Wheat bran 5% of fresh weight

23 Oct. Formic acid 0.3% of fresh weight

2 Nov. LAB* 10¢ CFU/g
Wilting Wilting for 1~2 day

* LAB(Lactic acid producing bacteria, Pioneer 1174).

THE AtxE Y2FFE FFS F 457 29
o A oF 300~400g9] AR E TEA FH3t 75T &
B £3 A2 JolA 21N o)} A= &
EE&S TARL, AR AEE ANYMR 1R
3l ¥ 20 mesh Millg t}A] 2% £ 2l pF Mo &
A Fe R BB oH WAre FFE FHEY
BEAl Baate] A0 o] g3t ANt
AOCAC(1990)H o] oAt A&y NDF
ADF+= Goering I Van Soest®(1970)0) w}zko o] In
Viro A& 43182 Tilley Y Terry$(1963)-2 Moore
(1970)7} %7 8 whal & AbS-5Hch

2714 F g Ade e dx 2 3% ABS
#1331 0.0 pH &3¢ pH meter(HI 9024, HANNA
Instruments Inc)E AR§31900] §7)4te] BAL
Gas chromatograph(varian 3400)8 A} 3} of.

m. &gzt % 03
1. ¢io

SUNIE YT L 4

FHA7)E Ao AFEH S E 2004 i o
9 2ok £8A)71e] BE AN AR VAL 102

—158—



159 #8A 4% AFdA &8 AL, 114
239 FEAE £97], 281 114 290 = 2571
A8 AAH YAk & AFY I FAF
U109 2742 A 5(1997)9) @9 F2HEF vl
Algol A 84 20 5 Swan FF 9] 2717} 10
4592 ey 2 A8 3 AEE 2ol € BAF3
o ole & AE Y #F0] I 319N ABY %
Fdel visf 109 F= =o)AH 20U = 57
%017 oz BojAn ojd FEL A H 7(1993)
o 7b& west FFY FHFI) AN HeE HF
717k 59 oA W £ Yo 9~10¢ APt n 3
of & AEY #Fo] 104 AAHl vt 25UL
oF 204 AdE ZOoE BTk FEAT e

27 Wiz 104 159 FEFolA 87emz 7H3
Sokar, 109 233t 114 2943l & & Wit o
Aok Az Y AEFZFE FHAIL gl Pl
gt goFMog Z7}5ted(P<0.05) 119 2o 2}
Z+ 36,733 9 7290kg/haz 7 ¥A UEbdTh 7
5319999 B 9 ABoME F8A7]7 5913
of wet FAIE S EFE F3 DEFFH £9F
o7 Zysdun Ruste ol B AR ¢
& Aok =& 5710 57 FFY B7 A
24-8ko] 7,363kg/haz s £ A8 9 7,290kg/has} u]
&gk 229 EF0Y AEFF] AT F94
< Qctm &l

Table 2. Growing stage, plant height, fresh and dry matter yield of oat in relation to harvest

dates.

Harvesting dates Growing stage

Plant height (cm)

Fresh yield (kg/ha) Dry matter yield (kgha)

10. 15 Vegetative 87 30,910 4,649
10. 23 Booting 100 31,500 5,748
11. 2 Heading 104 36,733 7,290
LSD (0.05) 5,032 1,209
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Table 3. The characteristics and quality of oat silage.

Harvesting DM DM
A H
e dditves o0 p cp NDF ADF  IVDMD

C 12.3 149 7.06 1527 446 28.1 209
WH 214 - 4.04 17.52 453 293 7.7
F 13.3 3.9 4.01 15.48 472 28.7 72

15 Oct. L 13.0 15 4.49 15.72 459 303 719
w 240 9.4 5.23 17.32 423 26.4 77.4
Av. 16.8 29 4.97 16.26 45.1 286 730
C 184 46 3.89 11.44 519 322 55.6
WH 232 30 4.05 12.83 528 333 58.1
F 19.4 3.1 4.04 11.82 533 347 526

23 Oct. L 18.8 2.9 3.62 11.64 512 335 497
w 313 12 4.68 1328 504 31.0 524
Av. 22 5.0 4.06 12.20 519 329 537
C 19.9 58 4.16 9.80 58.6 416 487
WH 233 3.1 415 10.42 58.0 40.5 535
F 20.5 24 412 9.93 56.4 423 527

2 Nov. L 19.6 16 3.89 9.62 55.1 829 476
w 328 7.0 4.98 10.84 548 403 44.6
Av. 232 36 4.6 10.12 56.6 415 49.4
u 0.95 NS 0.16

LSD A 123 2.33 0.21 - - - -

H X A E X ) *k * %

** Significant at the level of 0.01 by LSD test.
H : Harvesting date, A : Additives, NS : not significant.

C : Control, WH : Wheat bran, F : Formic acid, L : LAB, W : Wilting.
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Table 4. The content of organic acid and Flieg's scores of oat silage in relation to harvesting

dates and additives.

H ti Organic acid (%) tag’
arvesting Additives Flieg's Grade
dates Acetic Butyric Lactic Total score
c 3.26 1.89 738 12.53 37 4
WH 2,66 1.34 8.04 12.04 46 3
F 203 0.98 6.35 9.36 45 3
15 Oct. L 245 1.04 8.32 11.81 52 3
W 1.99 1.28 7.36 10.63 48 3
Average 248 1.31 7.49 11.27 46 32
C 3.05 1.54 7.84 12.43 41 3
WH 281 1.63 7.90 12.34 ) 3
F 2.14 1.02 6.88 10.04 47 3
23 Oct. L 257 0.83 8.07 1147 51 3
W 211 1.34 7.94 11.39 50 3
Average 2.53 127 7.73 11.53 46 3
C 261 1.77 7.58 11.96 02 3
WH 237 1.40 7.09 10.86 43 3
F 2.52 114 6.74 10.40 02 3
2 Nov. L 2.33 0.92 781 11.06 50 3
W 2.14 1.96 6.48 10.58 40 4
Average 2.39 1.44 7.14 10.97 43 32
H NS 0.09 0.14 0.23
LSD A 0.16 0.12 0.18 0.29 - -
H X A kXK *k *k * %

** Significant at the level of 0.01 by LSD test.
H : Harvesting date, A : Additives, NS: not significant.

C : Control, WH : Wheat bran, F : Formic acid, L : LAB, W : Wilting.

Grade : 100~ 81(1), 80~61(2), 60~41(3), 40~21(4), 20~0(5).
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