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Estimation of Availability of Whole Crop Barley and Rye Silage

TMR in the Cattle

Wei-ze Qin', Guang Lin Jin', Jong Kyu Kim', Young Kyoon Oh® Sang Cheol Lee’
and Man Kang Song'

ABSTRACT

The present study was conducted to examine the fermentation characteristics and effective degradability
(ED) in the rumen, and whole tract digestibility of whole crop silage based TMR in comparison with
conventional separate feeding of concentrate and roughage. Three ruminally fistulated non-lactating Holstein
cattle were used in a 3 x3 Latin square design. The cattle were fed 8kg of whole crop barley silage
based TMR (BS-TMR) or 8kg (DM basis) of whole crop rye silage based TMR (RS-TMR) twice (08:00
and 18:00) daily in an equal amount. The cattle were also fed concentrate (5.6kg) and rice straw (1.4kg)
seperately (DM basis, Control) twice daily in an equal amount. The both silages were included in TMR at
20% level (as fed basis). pH in the rumen fluid was not influenced by the diets but was slightly higher
from TMR than from control. No difference was found in ammonia-N concentration between diets. Total
VFA concentration was relatively increased in the cattle fed RS-TMR to the other diets up to 6h post
feeding. The proportion of acetate was increased in the TMR feeding at right before feeding (0 h, p<0.005)
and 9 h (p<0.048) post feeding compared with control. Propionate proportion was increased (p<0.046) in
both TMRs while butyrate proportion was increased (p<0.029) at lh post feeding compared to other diets.
Effective degradability (ED) of DM and CP of RS-TMR was relatively increased to other diets, and
EDNDF of both TMRs was higher than that of control diet due to the increased parameters b (p<0.039)
and ¢ (p<0.006) in TMR treatments. Whole track digestibility of most components in the TMRs was
slightly increased compared to that in control diet, and RS-TMR had a tendency to be increased whole
track digestibility except for NDF compared to BS-TMR. Based on the results observed from the present
study, nutrient availability of whole crop silage based TMR looked slightly better than conventional
separate feeding of concentrate and rice straw, mainly due to the improved stabilization of fermentation in
the rumen and increased NDF digestibility of whole crop silage in TMR.

(Key words : Whole crop silage, TMR, Fermentation characteristics, Effective degradability, Whole tract
digestibility)
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Table 1. Chemical composition of the roughages and experimental diets

) Dry Components (%, DM basis)
Feeds "% EE  NDF  Ash  pH Iy S
Concentrate 90.1 12.8 6.40 34.2 6.30 - -
Rice straw 86.7 4.16 4.50 73.8 13.6 - -
BS-TMR 65.8 9.89 6.40 51.7 7.83 - -
Barley silage 40.2 9.93 4.60 67.8 9.14 4.58 3.5
RS-TMR 64.8 9.92 6.26 44.3 6.90 - -
Rye silage 38.5 9.76 3.49 66.5 8.86 4.36 3.9
" BS-TMR, whole crop barley silage based TMR.
? RS-TMR, whole crop rye silage based TMR.
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Time [h)
== Control =2r=B5-TMR =S¢=RS5-TMR

Fig. 1. Changes in pH of rumen fluid by sampling time post-feeding as influenced by
experimental diets (Control, conventional separate feeding of concentrate and rice
straw; BS-TMR, barley silage based TMR; RS-TMR, rye silage based TMR). No
significant (P>0.05) difference at all sampling times among treatments.
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Time [h]

= Control el BE-TWIR =i RS TRR

Fig. 2. Changes in ammonia-N concentration of rumen fluid by sampling time post-feeding as
influenced by experimental diets (Diets were referred to Figure 1). No significant
(P>0.05) difference at all sampling times among treatments.
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Table 2. Concentration and proportion of major VFA in the rumen fluid by sampling time
post-feeding as influenced by experimental diets"

VFA Control BS-TMR RS-TMR  SEM”  Pr>F”
......................................................... Oh
Total VFA (mmoles/100ml) 98.59 83.62 92.03 4.684 0.156
Molar proportion (moles/100moles):
Acetate (Cy) 61.03 68.21° 66.739" 0.983 0.005
Propionate (Cs) 20.43 17.25 18.00 1.041 0.157
Butyrate 11.10 9.27 10.42 0.514 0.112
C,/Cs 2.99 3.98 3.76 0.263 0.082
......................................................... lh
Total VFA (mmoles/100ml) 103.58 114.42 120.90 8.688 0.417
Molar proportion (moles/100moles):
Acetate (Cy) 56.58 58.60 58.52 0.939 0.299
Propionate (Cs) 21.12° 25.05 23.87" 0.871  0.046
Butyrate 15.58" 11.78 12.15° 0.809  0.029
C,/Cs 2.70 2.35 2.45 0.135 0.246
......................................................... 3h
Total VFA (mmoles/100ml) 114.86 117.21 127.68 8.823 0.462
Molar proportion (moles/100moles):
Acetate (Cy) 59.79 62.11 60.46 1.051 0.341
Propionate (Cs) 19.92 21.17 22.02 1.389 0.587
Butyrate 14.13 12.00 11.64 0.690 0.085
C,/Cs 3.03 2.95 2.79 0.218 0.737
......................................................... 6h
Total VFA (mmoles/100ml) 110.01 109.28 121.38 7.119 0.215
Molar proportion (moles/100moles):
Acetate (C») 58.76 63.92 62.42 1.492 0.115
Propionate (Cs) 19.74 18.80 20.34 1.514 0.777
Butyrate 14.44 11.85 12.10 0.605 0.043
C,/Cs 3.02 3.41 3.14 0.285 0.626
......................................................... 9h
Total VFA (mmoles/100ml) 97.39 95.35 98.30 5.506 0.460
Molar proportion (moles/100moles):
Acetate (Cy) 60.74° 67.99" 64.31° 1.669  0.048
Propionate (Cs) 19.13 17.28 19.12 1.090 0.438
Butyrate 13.34 10.50 11.59 1.010 0.214
C,/C; 3.34 4.54 3.50 0.387 0.136

" Diets were referred to Figure 1.
? Standard error of the means.
? Probability level.
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TMR)IA O #& 43S Btk %3 NDF
o] 7% #aAtzo] Hlate] Fu B ™ AL

AgA] TMROIA =& b 3 (p<0.039) 2 ¢
(p<0.006)2-2 213} TMRE] & 3l& (EDNDF)
o] AR RT}F ¥ (p<0.049) oz }E}
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4 718 HH7 Adelx TMRY 59
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Table 3. Degradation parameters (a, b, and c) and effective degradability (ED) of DM, CP

and NDF of the experimental diets” in the rumen
grall(rianéle)ters ! Control BS-TMR RS-TMR SEM Pr>F ¥
DM :
a 19.80 20.55 21.55 1.337 0.685
b 59.43 57.31 58.92 3314 0.897
¢ 0.06 0.06 0.07 0.016 0.895
EDDM, % 50.46 50.69 54.21 3.175 0.680
CP :
a 16.05 19.27 16.21 0.925 0.149
b 70.75 64.13 55.20 7.741 0.460
¢ 0.03 0.03 0.05 0.013 0.219
EDCP, % 42.42 41.99 44.01 1.895 0.380
NDF :
a 6.37 7.32 5.10 1.564 0.645
b 48.64° 59.75 59.59" 3.228 0.039
c 0.02° 0.04° 0.05° 0.002 0.006
EDNDF, % 28.2° 34.48" 34.63" 1.104 0.048

" Diets were referred to Figure 1.

? a, Intercept representing rapidly soluble fraction in the rumen; b, fraction of degradable at time infinity; c,

rate constant of disappearance of fraction “b”.
> ¥ Referred to Table 2.
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Table 4. Whole tract digestibility (%) of the experimental diets” by cattle

Items Control BS-TMR RS-TMR SEM * Pr>F °
DM 60.05 61.45 65.26 4.420 0.7045
oM ¥ 64.71 64.98 69.19 4332 0.7271
CP 55.05 56.95 59.98 4.178 0.1520
EE 71.65 72.93 73.56 5.243 0.9662
NDF 46.63 55.64 53.11 4.194 0.2089

Y Diets were referred to Figure 1.
? 3 Referred to Table 2.
K Organic matter.
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