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Effects of Dietary Replacement of Rice Straw with Fermented Spent
Mushroom (Flammuliua velutipes) Compost on Availability of Feeds in Sheep,

and Growth Performance of Hanwoo Steers
Jugdder Shinekhuu, Byung Ju Ji, Guang Lin Jin, Seong Ho Choi and Man Kang Song
Department of Animals Science, College of Agricultural, Life and Environmental Science,
Chungbuk National University, Cheong-Ju, Chungbuk, Korea.

ABSTRACT

Metabolic trial with 3 fistulated sheep was conducted in a 3 x3 Latin square design and feeding trial with 24 Hanwoo
steers in 12 month of age for 20 months was conducted to investigate the replacing effect of rice straw with fermented
spent mushroom (Flammuliua velutipes) compost (FSMC) on fermentation characteristics, ruminal effective degradabilty and
whole tract digestibility of nutrients in sheep, and to examine the growth performance of Hanwoo steers. Experimental diets
for the metabolic trial with sheep were commercial concentrates and rice straw in the ratio of 70 :30(CON, DM basis).
Same concentrate with 30% FSMC and 70% rice straw (FSMC-30) and 60% FSMC and 40% rice straw(FSMC-60). Diets for
Hanwoo steers in three treatments were same as for metabolic trial in replacing ratio of rice straw with FSMC. pH of
rumen fluid in sheep was not affected by FSMC. Ammonia-N content in the rumen fluid was highest in the sheep fed
FSMC-60 at 3h (P<0.045). The CON diet increased (P<0.001) acetate proportion at lh and 3h post feeding compared to
FSMC-60 diet while propionate proportion was highest in the sheep fed FSMC-60 diet for all the sampling times (P<0.027
~P<0.002). Increased proportion of butyrate was observed at 30 min prior to feeding (P<0.031), and 1h (P<0.011) and
6h(P<0.039) post feeding from sheep fed FSMC-30 diet compared to those from sheep fed other diets. Effective degradability
in the rumen was not influenced by experimental diets. Whole tract digestibility of crude protein (P<0.031) and neutral
detergent fiber (P<0.006) tended to be increased in the sheep fed CON diet while corresponding values were lowest in the
sheep fed FSMC-60 diet. Total body weight gain of Hanwoo steers for 8 months was not different among diets, thus daily
body gain was not influenced by the experimental diets.

(Key words : Fermented spent mushroom compost, Degradation, Digestibility, Sheep, Hanwoo steer)
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Table 1. Chemical composition of feedstuffs for the present studies(%, DM basis)

Feeds CP EE NDF Ash
Grower 14.9 4.01 28.9 8.73
Finisher I 12.5 3.80 27.6 7.48
Rice straw 5.02 0.85 82.5 8.75
Spent mushroom compost 7.31 1.82 80.1 8.90
Fsmc" 113 2.88 62.6 736

U Wheat bran was mixed with mushroom (Flammuliva velutipes) bedding residue in a ratio of 30:70 (DM basis), and mixed with
Sacharomyces cerevisiae (0.3%) and molasses (0.5%, DM basis). Water was added the mixture to make 35% moisture. The moisturized

mixture was fermented at 30°C for 3 days.
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Table 2. Replacement effect of rice straw with fermented spent mushroom (Flammuliua velutipes) compost on
fermentation characteristics in the rumen fluid of sheep

Diets" 2 3
Items SEM Pr>F
CON FSMC-30 FSMC-60
--------- 0.5 h —oeoeeev
pH 6.84 6.80 6.77 0.738 0.428
Ammonia-N, mg/100ml 6.31 6.44 5.90 0.639 0.107
Total VFA, mmoles/100ml 32.7 30.7 313 1.312 0.354
Proportion, mmole/100mmoles . .
Acetate (Ca) 51.6° 53.3° 50.0 0.605 0.022
Propionate (Cs) 241 22.8° 259" 0.574 0.027
Butyrate 9.1 18.3" 16.3" 0.429 0.031
Cy/Cs 2.14° 2.34° 1.93° 0.062 0.004
_________ I —
pH 5.93 5.87 5.67 0.355 0.515
Ammonia-N, mg/100ml 17.3 19.3 20.4 0.510 0.540
Total VFA, mmoles/100ml 49.2 48.0 543 4.168 0.313
Proportion, mmole/100mmoles b
Acetate 49.2° 48.3 46.1° 0.215 0.001
Propionate 27.0° 27.5° 30.1° 0.261 0.049
Butyrate 14.9 18.1° 16.9° 0.316 0.011
Co/Cs 1.82° 1.76" 1.53 0.038 0.003
3h
pH 5.44 5.31 5.25 0.413 0.314
Ammonia-N, mg/100ml 12.7° 14.5° 16.1° 0.338 0.045
Total VFA, mmoles/100ml 46.8 52.9 54.4 3.410 0.097
Proportion, mmole/100mmoles
Acetate 49.5; 48.32 45.9° 1.327 0.001
Propionate 26.7 26.1 31.5° 0.825 0.002
Butyrate 16.1 18.3 15.9 2.790 0.107
Cy/Cs 1.85° 1.85 1.46"° 0.057 0.001
_________ (30—
pH 5.80 5.54 5.62 0.301 0.664
Ammonia-N, mg/100ml 9.25 8.77 10.3 0.817 0.713
Total VFA, mmoles/100ml 43.5 46.3 448 4.512 0.543
Proportion, mmole/100mmoles
Acetate 49.8 49.1 48.9 3.058 0.828
Propionate 25.8° 23.8° 28.3" 0.598 0.021
Butyrate 17.1° 20.3° 16.9° 0.879 0.039
C/Cs 1.93% 2.06° 1.73° 0.060 0.014

1)CON, feeding concentrate with rice straw; FSMC-30, fed the same amount of concentrate as CON but replaced 30% of rice straw
with fermented spent mushroom compost; FSMC-60, fed the same amount of concentrate as CON but replaced 60% of rice straw with

fermented spent mushroom compost.
? Standard error of the means.
? Probability levels.
**¢ Means in the same row with different superscripts differ.
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Table 3. Replacement effect rice straw with fermented spent mushroom (Flammuliua velutipes) compost on

effective degradability (%) of dry matter (EDDM),

crude protein (EDCP), ether extract (EDEE) and NDF

(EDNDF) of the experimental diets in the rumen of sheep

Diets" 2) 3)
Items SEM Pr>F
CON FSMC-30 FSMC-60
EDDM 61.7 60.5 58.3 4.015 0.738
EDCP 73.8 75.7 73.0 5.142 0.903
EDEE 73.8 78.5 75.5 5.324 0.825
EDNDF 423 39.2 38.8 4.698 0.291
D- 2 and 3) Referred to table 2.
Table 4. Replacement effect of rice straw with fermented spent mushroom (Flammuliua velutipes) compost on
whole ftract digestibility of the experimental diets in the sheep
Diets" 5 s
Nutrients SEM?” Pr>F”
CON FSMC-30 FSMC-60
DM 68.6" 65.5" 64.67° 2.880 0.031
CP 71.7 67.6 66.21 3413 0.158
EE 78.1 73.4 75.5 6.249 0.186
NDF 47.2° 40.0° 38.5° 2.310 0.006

D- 2y and 3 peferred to table 2.
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Table 5. Replacement effect of rice straw with fermented spent mushroom (Flammuliua velutipes) compost on
growth, feed intake (DM basis) and feed efficiency of Hanwoo steers during 8 months of experimental

period
Diets"
Items SEM” Pr>F)
CON FSMC-30 FSMC-60

Initial body wt., kg 3425 329.1 3355 12.413 0.942
Final body wt., kg 554.4 548.5 557.0 10.188 0.126
Total body gain, kg 2119 2194 221.5 6.418 0.231
Mean daily gain, kg 0.88 0.91 0.91 0.152 0.413
Daily DM intake, kg 9.07 9.04 9.11 1.455 0.349
Daily nutrient intake, kg :

Crude protein 1.04 1.08 1.12 - -

Ether extract 0.29 0.30 0.31 — -

Neutral detergent fiber 3.68 3.56 3.44 - -
Daily body gain/DM intake 0.097 0.100 0.099 0.0012 0.381

D23 Referred to table 2.
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