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Effects of Chemical Treatments and Ensiling on the Chemical

Composition and Degradation Rate in the Rumen

Sung Cheol Lee

Abstract

This study was conducted to examine of rice straw after chemical treatments and ensiling on its feeding
value, in situ studies using a rumen fistulated Korean cow and nylon bag technique. NaOH treatment greatly
improved the degradation the Dry matter and Neutral detergent fiber degradation in the rumen but the intake
was not affected.

Ammonia treatment did not improve the degradation rate of rice straw in the rumen, but remarkably
increased the rice straw digestibility and intake by sheep.

Making silage of rice straw did not affect its rumen degradation rate, but the digestibility and its take by
sheep were greatly improved especially when a little molasses together with Lactobacillus were supplemented.

Degradation rate of rice straw in the rumen measured by nylon bag technique was influenced by various
treatments but did not appear to coincide with digestibility by sheep. This would be due to the fact that feed
intake affect digestibility as well as the degradation in rumen. Therefore, it can be said that making silage
with some molasses and Lactobacillus is one of the easest way of using rice straw for animal feed.
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Table 1. Chemical composition of rice straw as influenced by various treatments

Item Untreated 4%-NH;3 4%-NaOH, Silage A Silage B

DM(%) 88.40 87.71 63.90 38.41 38.27

CF(%) 32.90° 30.73° 31.54° 27.60° 27.05¢
EE(%) 1.52 1.48 1.29 221 1.66

CP(%) 4.74¢ 12.64° 4.78° 5.61° 5.54°
Ash 10.86 10.31 14.18 12.62 14.08

NDF 76.63° 70.27° 67.00° 64.82° 64.47°
ADF 51.15° 47.35"° 49.38"° 44.95° 44.44°
Hemicellulose 25.48° 22.92° 17.62° 19.87° 20.03°
Cellulose 35.69° 34.81° 35.65° 30.34° 30.70°
Lignin 10.22° 7.94° 8.79" 8.45° 8.54"

" Means in the same row with different superscripts differ significantly(p<0.05)
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Table 2. Values of pH and organic acids
in rice straw silage

Item Silage A Silage B
pH 43 42
Organic acid, %"

Acetic acid 0.16 0.15
Lactic acid 1.74 243
Propionic acid 0.36 0.41
Total 226 2.99
LC/Total” 0.77 0.81

" Percentage of fresh silage.

? LC/Total = lactic acid/total acid.
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Table 3. Effects of various treatments on rice straw NDF degradability in situ

Incubation time(hours)

Treatments"
) 3 6 12 24 48 72
................................................... %, DM basis «+--rrererrrerriee e

Untreated 5412036  62120.22° 26.88+0.09° 31.16:020" 41.09+0.13* 48.3110.09"
4%-NH; 0.53£0.09°  2.29+0.82° 30.87+0.52° 46.43+£0.44° 57.65+023° 58.641027°
4%-NaOH 1.04£0.03°  10.15E1.71" 4821+022° 57.83+031° 72.83%+020"° 72.37%0.16"
Silage A 6.67£0.40° 11.29%0.53° 13.21£0.10° 30.6520.65 37.49%£0.19° 40.17+0.42°
Silage B 041+029° 11.38%£037° 21.12£0.60° 342610.51° 4244+040° 49.11%0.11°

Y Means in the same row with different superscript differ significantly(P<0.05).

? Means of triplicate + standard error
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Table 4. Effects of various treatments on rice straw ADF degradability in situ

Treatments” Incubation time( hours)
3 6 12 24 48 72

................................................... %, DM basis +ereeeeiermmmeimim
Untreated 1.95£0.0”  559+040° 18.43+£0.87° 28.86+0.29° 32.14+030°  33.67+0.11°
4%-NH; 1.45£0.40%  12.59+048° 17.19+0.35° 29.14::0.24° 3824%0.18°  40.00+047°
4%NaOH 320+036°  16.16+0.05 16.65+0.28 36.94%£0.22° 5926+031°  70.63%0.18
Silage A 0.58+£039°  8.98+032' 2559+024° 3648+0.75" 3648%0.75°  49.42+0.24°
Silage B 1.62+£0.46% 10621043 154610.13° 29.951+022° 3826%0.15°  49.73+0.23°

Y Means in the same row with different superscripts differ signifiantly(P<0.05).

? Mean of triplicate * standard error.

Table 5. Intake of rice straw as influenced by various treatments

Items Untreated 4%-NH;

4%-NaOH Silage A Silage B

Feed Intake(g/d/DM) 535.76° 788.76™

642.56™ 719.33% 825.31°

Means in the same row with different superscripts differ significantly(P<0.05).
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Table 6. Apparent digestiblities of rice straw as influenced by various treatments'?

Items Untreated 4%-NH; 4%-NaOH Silage A Silage B
................................................... 0 +vrtrerrreecarnereattttetttitateranattserneronsnnns
DM 46.18+1.16° 5400041  54.94+038  5474+478"  58.12%137
CF 56.28+0.74° 63.8410.61° 6628+098  59.11+544™ 6115L1.72%
CP 28.15£0.41° 48.4410.79°  16.36%1.35  4040+537°  39.79%2.25°
Ash 26.28+£0.33° 27852157  4524+068"  4594+490°  53.95%1.57°
NDF 49.84+0.89° 59.41+0.30° 55412067 53.78+£557°  57.92+1.46™
ADF 45.18+1.46 50.02+0.48  50.19+038  4843+592  53.40+187
Hemicellulose 59.22+1.49° 78.86+1.88"  70.03=1.59°  65.89+5.08™  67.95%0.67°
Cellulose 52.83+1.75° 65.16+0.38  66.221+0.16° 58411526  64.71+1.24°

" Means in the same row with different superscripts differ significantly(P<0.05).
» Mean of triplicate + standard error
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