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Feed Evaluation of Whole Crop Rice Silage Harvested at
Different Mature Stages in Hanwoo Steers Using In Situ

Technique
Chang Weon Choi, Eui Soo Chung, Seong Koo Hong, Young Kyoon Oh, Jong Geun Kim
and Sang Cheol Lee

ABSTRACT

Three Hanwoo steers (BW 623 + 18.5kg) with rumina and duodenal cannulae were used to investigate
nutrients degradability and total digestible nutrient (TDN) of whole crop rice silage(WRS) harvested at
different mature stages using in situ technique. Crude protein content (mean 4.81%) decreased with
progressed maturity at harvest except for WRS harvested at yellow stage. Ruminal dry matter degradability
of WRS a milk stage tended to be slightly lower than that of the other stages during the entire
incubation time from 12 h post-incubation. The rapidly degradable N (a-fraction) of WRS harvested at milk
stage was significantly (p<0.05) higher than that of WRS at dough stage whereas the slowly degradable N
(b-fraction) of WRS harvested at yellow and dough stages were statistically (p<0.05) higher than those of
the other WRS. Effective protein degradability (EPD) of WRS harvested at yellow stage was numerically
(compared with dough and milk stages) and statistically (compared with mature stage) higher than EPD of
the other WRS. Protein digestibility of WRS at different gastric tracts did not differ (p>0.05) between the
harvest stages. TDN of WRS harvested at yellow stage in Hanwoo steers was statistically (compared with
milk stage) and numerically (compared with dough and mature stages) higher than TDN of the other WRS.
Overdl, taking present feed evaluation into consideration, WRS harvested at yellow stage may be
recommended for Hanwoo steers. Further studies on in vivo rumen fermentation pattern and minimizing
nutrients loss during harvest should be required for accurate feed evaluation.

(Key words: Feed evaluation, Whole crop rice silage, Hanwoo steer, In situ)
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Table 1. Chemical composition of whole crop rice silage

Stage of whole crop rice silage

Milk Dough Yellow Mature
Dry matter (DM), % 315 313 36.9 56.6
Crude protein, % of DM 511 4.82 4,95 4.36
Ether extract, % of DM 2.64 251 231 2.16
Crude fiber, % of DM 35.6 30.2 29.2 319
Neutral detergent fiber, % of DM 51.1 50.6 47.0 50.4
Acid detergent fiber, % of DM 317 30.6 29.8 312
Ash, % of DM 9.71 7.90 7.66 7.75
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Fig. 1. Disappearance rate of dry matter of whole crop rice silages in the rumen. Milk,
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g. 2. Disappearance rate of crude protein of whole crop rice silages in the rumen. Milk,

dough, yellow and mature express whole crop rice silage harvested at either milk,
dough, yellow or mature stages, respectively.
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Table 2. Ruminal N degradation characteristics of whole crop rice silage using a nylon bag

technique
Stage of whole crop rice silage
Milk Dough _ Yelow  Maure  SEM”
Rapidly degradation fraction (a) 38.8° 23.6" 2597 2877 6.50
Slowly degradable fraction (o) 27.7 38.8° 38.4¢ 26.3 464
Potential degradability (a+b) 65.9¢ 62.4Y 64.3Y 55.1¢ 5.20
Rate of degradationof b (c) 0.02 0.05 0.10 0.06 0.05
Effective protein degradability” 52.1Y 54.8Y 57.9° 48.4 3.78

Y Standard error of the mean.

2 Calculated according to @rskov and McDonald (1979) with arumen outflow rate of 2% for &l feeds.
*Y Mean with different superscriptsin the same row differ significantly (p<0.05).
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Table 3. Crude protein digestibility (%,
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as dry matter basis) of whole crop rice silage in

Hanwoo steers using a mobile bag technique

Stage of whole crop rice silage

Milk Dough Yellow Mature SEM?
Rumen 38.8° 236’ 2599 28.7Y 6.50
Abomasum 5.7 6.9 10.2 8.1 2.25
Lower intestine 348 384 322 27.2 5.54
Total 79.3 68.9 68.2 64.1 10.55

Y Standard error of the mean.

*¥ Mean with different superscripts in the same row differ significantly (p<0.05).

— 148



Choi et a.: Feed Evaluation of Whole Crop Rice Silage in Hanwoo Steers

Table 4. Digestible energy (DE) and total digestible nutrients (TDN) of whole crop rice silage

using a nylon bag technique

Stage of whole crop rice silage

Milk Dough Yellow Mature SEM”
DE, Mcal/kg 114 1.527 1.70° 1.36% 0.250
TDN?, % 259" 3459 385" 30.8Y 5.67
TDN asfed basis, % 8.1 10.8” 14.2Y 17.4° 345

Y Standard error of the mean.
2 Calculated as DE/0.0441 (NRC, 2001).

*Y Mean with different superscripts in the same row differ significantly (p<0.05).
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