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Effects of Spent Mushroom Substrates Addition on Eating
Behavior of Growing Hanwoo
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ABSTRACT

This study was carried out to investigate the effects of dietary supplementation of spent mushroom
substrates on eating time, ruminating and resting time of growing Hanwoo. A total of eighteen growing
Hanwoo (357.0 £ 2.9 kg) were allocated into three feeding groups and assigned to three dietary treatments:
Control (C : concentrate + rice straw; 5.32 kg + intake of free), T1 (concentrate + spent mushroom substrates +
rice straw; 5.32 kg + 0.82 kg + intake of free) and T2 (concentrate + spent mushroom substrates + rice straw;
5.32 kg + 1.64 kg + intake of free). Intake of rice straw was the highest at C (2.66 kg), while T2 (2.03 kg)
was the lowest. But total intake and NDF intake were highly in order of T2 > T1> C (p<0.05). Eating time
was similar in C and T1 with 289.3 and 290.5 minutes, and that in T1 was the shortest with 236.0
minutes (p<0.05). When spent mushroom substrates were increased by 0(0.0kg), 15(0.82kg) and 30%
(1.64kg) of concentrate, chewing time was decreased linearly from 451.0 and 402.3 to 359.5 minutes
(p<0.05), which was due to the particle size of very small feed. Number of bolus, number of chews,
number of chews/bolus and FVI (chewing time/intake of feed 1lkg) showed the highest to all in C. But
ruminating time per bolus was the longest in T2 (69.4 min.), and number of bolus per minute was the
highest at T1 (1.07 no.) Eating rate, ruminating efficiency and chewing efficiency were significantly higher
(p<0.05) in T1 and T2 than in C, which was due to increased feed intake and the small particle size of
spent mushroom substrates. When fed with concentrate, Hanwoo group did united behavior in the all
treatment (C, T1 and T2). But group behavior in ruminating and resting was hardly influenced by feeding
levels of roughage. Consequently, spent mushroom substrates could be used up to from 15 to 30% in
growing Hanwoo roughage source without any harmful effect on eating behavior.
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Table 1. Body weight of experimental Hanwoo

Item c T1 T2 Mean

Body weight(kg) 356.3+27.99 361.0+27.07 354.3+14.45 357+2.9
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Table 2. The condition of experimental Hanwoo and feeding system

Item Treatments
| Control Tl L T2
No. of replication 6 6 - 6
Feeding system (DM basis, kg)
Concentrate 5.32 5.32 5.32
Spent mushroom substrates — 0.82 1.64
Rice straw Free Free Free
Table 3. Chemical composition of experimental diets
Item - Diets 5
Rice straw SMS ~ Concentrate
Dry matter (%) 85.49 41.18 - 8721
.e DM baSiS ................................... ..
Crude protein (%) 421 5.73 14.92
Crude fat (%) 0.41 1.43 3.83
Crude fiber (%) 40.92 — 13.55
Crude ash (%) 12.13 6.04 8.40
NDF (%) 75.70 78.79 37.58
ADF (%) 44.18 66.04 20.85

sSMS" : spent mushroom substrate.
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Table 4. Effects of Spent Mushroom Substrate addition on voluntary intake of rice straw

Feed intake (DM base)

=Concentrate (kg)

Spent mushroom substrate Y (kg)
Rice straw (kg)

Total (kg)

Roughage/Total feed (kg)

Ratio of roughage intake (%)
Intake of NDF (g/day)

Treatments
Control T1 T2
532 532 5.32
= | 0.82 1.64
2.66 2.38 2.03
798 8.52 8.99
2.66/7.98 3.20/ 8.52 3.67/8.99
33.3 376 40.8
4,012.9 4,447.0 4,828.2

Y fed to mix of concentrate and spent mushroom substrate.
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Table 5. Effects of spent mushroom substrate addition on chewing and resting behavior

Items Treatments
Control Tl T2

Eating time (min./day) 289.3*+21.0 236.0° +22.3 290.5% + 17.3
| Concentrate 473°% 6.0 658"+ 6.2 119.5°+ 8.4
Roughage 242.0° + 26.1 170.3° + 28.0 171.0°+13.0

Ruminating time (min./day) 451.0°+24.4 402.3" + 243 359.5°+35.0
~ Standing 111.8 £29.2 119.3 +30.8 122.3 +26.0

Laying 339.3%+ 11.8 283.0°° + 49.6 237.3° +20.3

Resting time (min./day) 699.8° + 45.2 802.3%+30.9 790.0° + 25.9
Chewing time (min./day) 7403+ 22.6 638.3°+27.8 650.0° £ 13.0

Data are expressed as means + SD.

** Means with the different superscripts in the same row are significantly different (p<0.05).

—111~-




Lee et al.: Eating Behavior of Spent Mushroom Substrates

o, FA dbEshe AIZRE R A gkl
=3 dixTolM =4 JeRd) (p<0.05). 1Y
Hs F FARTL o AT vsl o
277} FoAoz B Jebdt) (p<0.05). ©
2%t A= AR s WA 2 A=A
o] T2 Foll vjgte] dxTrt A% dFol
ot & AZRAZT @ADL =Tt 1
d ZF 7403F2F JPF FHd ubA TiFE
638.3%22 7P B A7HE JeRlt(p<
0.05). ©] 5 (2004b)& FAlE uvl&o] 10%°] A4
50%% F71E o
Z7RRI s R udlgen)  Sudweeks (1977)+=
=F e Fo vlgo] 10, 40, 70%2 SR
7390 AZA|7to] 713, 490 X 387H°o® 7}
Agcha R yusigicy a8y £ AY A Tl
2 T2F= diE2Tel v|ste] AR A3 o]
E3HE E3t AR o] Bl JeRd
< dALET} 2 WA A]E A} Fed
of 7191 ® ez Az, 9 AHRES
o ARAZRE FY FF7Y 2AkE) ol
v 2R FF ¥ AT AZAITH
3FS F= Ao g AlREc)

ol 7} Zo] WA oz IL3n Y=

oft o}i. me Y M h

2 ARAE AyHezw

AASIAE SRR FolF 15% (T
30%(T2) 371 3 & o gEFAZ 2@ AZA
e aﬂ;gﬂnﬂ&wl u)ste] WAz A
7o) E&42 dojA: Aoz e

3. HAH|X] A7t S0{7} ghF

S0l ojx= &

ARCPER

Table 6 WAsuA] Fo97} Hb33s, ¥
M BEo v S vepd Aoz A vt
FA] AFes 0A AHAego] 4 G277t
433.0M2 71 woken, WAMAE 15%
A7 TIFAE 431570, 30%E AH713F T2
T+ 31107024 HAsR] Arleke] g&S
£ I Aoz ashks Zez yE
o} (p<0.05). ©] 5 (2004a) FALE Yoz A
BAgA @ BHIAE 15%2 Hb g9
Az} WATE 599770, BAFATE 482,070,
FHGATE MUNEA YAETT FE4E 4
A7}t F43] FFagcn l"i-'ﬂ-%}"":} Jaster ¥}
Murphy (1983)%= heifers Z-5-olA] &&= A

8 FAA, Ax ¥4 9 A £ F
3t Al A i A AIee FAAR

Table 6. Effects of spent mushroom substrate addition on ruminating, defecating and urinating

behavior
Items Treatments
Control T1 T2 .
No. of bolus 433.0%+ 30.1 431.5% 449 311.0% 295
No. of chews (bolus) 19,631.3%+691.5  18,206.0*1,344.4 13,778.8°£961.9
Ruminating time/bdlus (sec.) 62.7%+ 29 55.9%+ 14 694+ 1.3
No. of chews / bolus 453+ 1.8 422+ 23 443+ 1.3
Bolus / min. 0.96™+ 0.09 1.07% 0.05 0.87°+ 0.04
Defecating (No./day) 115+ 19 10.8+ 1.7 140+ 1.1
Urinating (No./day) 8.0+ 2.2 128+ 4.0 11.8+ 2.2
FVI (min./kg, DM) 92.8% 2.9 749% 27 723% 1.5

FVI : feed value index (Chewing time/intake of feed 1 kg).

Data are expressed as means + SD.

*» Means with the different superscripts in the same row are significantly different (p<0.05).
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Table 7. Effect of spent mushroom substrate addition on eating rate, ruminating efficiency

and chewing efficiency

Treatments
Items
Control T1 T2
Eating rate” 1,661.0°+59.4 2,179.8+104.3 1,862.3% 552
Ruminating efficiency ? 1,063.8°+57.9 1,274.3% 79.5 1,512.5%+159.8
Chewing efficiency 648.5°+19.6 804.0%+ 29.0 831.0% 16.5

b Voluntary intake (gDM/day) / Eating time (hour/day).

? Voluntary intake (gDM/day) / Ruminating time (hour/day).
) Voluntary intake (gDM/day) / Chewing time (hour/day).

Data are expressed as means + SD.

*® Means with the different superscripts in the same row are significantly different (p<0.05).
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Table 8. The behaviour of Hanwoo group during 24 hrs

Ruminating Resting Feeding
Time Stand Lay Stand Lay Con.V Rou.? (’{12::})
C*TI T2 CTIT2 CTIT2 CTI T2 CTI T2 CTl T2
B 2 5 4 - - - - 1 2 - - - - - - 4 - - 18
14 3 3 3 1 - 3 2 3 - - — - - - - - - 13
5 - - 3 - - - 6 4 3 - - — - - - - 2 — 18
6 3 3 3 - - - 3 3 3 - - - - - - - - - 3
17 - - - - — — — — — - - - 6 6 6 - - - 18
8 - - — - — = 1 1 2 - = — — — = 5 5 4 18
9 - - - - — = 3 — 3 - 2 — — - = 3 4 3 18
20 2 - - - - - 2 4 6 - 2 - - — — 2 = — 18
20 - - - 3 3 3 | - - 3 2 3 - — — — — — 18
2 - - - 3 3 3 - — - 3 3 3 - - - - — - 18
2 - - - - 1 4 3 - — 5 2 2 - - — 1 - — 18
4 - - - 1 2 3 - — - 5 4 3 - — = — — — 18
0 - - - 4 4 5 2 — — 2 1 = — — — — — — 18
2 - 1 - 33 2 -1 - 3 1 4 - — — = — — 18
¥ - - - 1 3 1 - — - § 3 5 — — = — — — 18
4 - - - 1 - 4 - 4 - 5 2 2 - — - = — — 18
5 - 2 - 1 2 - 5 4 4 - — = — — — — — — 18
% - - - - — — — — — — - - 6 6 6 - - — 18
7 - - - - — - 2 3 3 — — — — — — 4 3 3 18
8 - - - 2 1 - - — = 2 5 5 - — — 2 —= 1 18
® - - - 212 - — - 2 5 4 - — — 2 - — 18
0 - - - 2 12 413 - 3 = — = — — 1 1 18
1 - - - - — = 2 53 — — 1 - - = 4 1 2 18
2 - - - 3 - - — — - 3 6 6 - - — = = — 18
Total 10 14 13 26 25 29 37 33 35 38 41 38 12 12 12 27 16 14 432
I(%) 231 324 301 602579 6.71 8.56 7.64 8.10 8.80 9.49 8.80 2.78 278 2.78 6.25 3.70 324 100
T(ﬁ’/t";“ 8.56 18.52 24.30 27.09 8.34 1319 100
T(f.’/ff)‘] 27.08 51.39 21.53 100

" Con : Concentrate, > Rou : Roughage, * RR: Relative ratio(%).
C* : Control.
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