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Effects of Mixing Time for Total Mixed Rations using Corn Silage on

Ruminal In situ Dry Matter Degradation and Milk Production in Dairy Cows
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and Eun-Tae Kim*
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ABSTRACT

This study was conducted to evaluate the effect of mixing time for TMR (total mixed rations) mixed with corn silage on
particle size, peNDF (physically effective neutral detergent fiber), laceration, and ruminal in situ dry matter degradation. The study
also aimed to evaluate the effect of consumption of the TMR on the milk yield and milk components of mid-lactational dairy
cows. TMRs were mixed for 30 minutes (T1) and 50 minutes (T2) using the same material. All samples were then analyzed with
a Penn State Particle Size Separator (PSPS). The particle size of T1 was significantly lower in the bottom pan (8 mm>) than that
of T2 (p<0.01). peNDF-go was significantly higher in T1(17.18%) than in T2 (13.85%) (»<0.01). For ruminal in situ dry matter
degradation of particle retention (>19 mm), no significant difference was found after 72 hours incubation, although T1 degradation
was significantly higher after 24 hours incubation (p<0.01). Milk yield was no different between the groups of cows, whereas the
milk fat from T1 fed cows was significantly higher (p<0.01). The results show that feeding TMR mixed for 30 minutes to dairy
cows may improve the physical value of forage without negative effects on the milk yield and milk components.
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Table 1. Ingredient and chemical composition (% of DM) of TMR

Item

Ingredient compositions e %% Of DM ~++eveereeeeee
Concentrates 50.6
Corn silage 18.9
Hay 25.4
Limestone 0.4
Sodium bicarbonate 0.4
Vitamin & mineral mixture 1.6

Chemical compositions e %% Of DM +w+eveeeeeees

Concentrates Corn silage Hay TMR

Dry matter 91.54 45.92 87.80 51.03
Crude protein 27.10 7.76 12.41 16.46
Crude fiber 7.45 7.60 32.26 16.79
Neutral detergent fiber 29.31 56.75 56.37 25.41
Acid detergent fiber 8.76 35.89 31.83 11.44
Ether extract 9.40 1.06 2.38 2.83
Ash 4.35 1.39 7.48 3.09
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Table 2. Effect of mixing time on particle size distribution,
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o|laL, 504 (T2)xF Wik Al 22t 17.14%, 30.67% %
52.19% oISk ©=& uighAIzRe] 304 (T1)ellA 50+ (T2)
2 Z71ste] wet TMRO 43 (>19 mm)¥} 53 (8-19 mm)
o H]go]l 77} 3.09%t 843%= rAadshHA S (<8
mm)<] H]&o] 11.52% Fo|H o= Z7FtAth(p<0.01). &
22 & A4 (Physically effective NDF) 3Hke £-9=42
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2 72230 (p<0.01). 3 HEFE TMRE
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#7119 Wals A3 Aow, Fe HE (>1mm)d 7=
Hl& (1 mm>)o] S AMLdEAe] A5 ZH7F 94.19%°F
5.81% il T17-9]

=
THE

L

A9 Z+7t 88.51%9F 11.50% ©]}o
o, T279 A9 27 81.49%9; 18.51%=, 30% KT} 50

B3 gt Al 2ARRS #717F feldoez ghasiiint
(p<0.01).
ul=re] 7§ Texas Al 9ellA I AT
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TMR3} 71z TMRE] 4, Sy ZF 18.4%, 42.7%,
38.7%%} 22.2%, 31.8%, 35.5% ©]%13L (Rippel et al., 1998),
A 29e] TMRS 4, 5, skaol 2472 6.1%, 35.5%,
58.4% ©]AT} (Lammers et al., 1996). Rippel et al. (1998)-
At A9t AxE E3tete] TMR Alx A AAr4 el g
AZrA 2, F, ol 2442 13.13%, 46.38% H 40.49%
o|aL, 15%-& F7Fste] wiE Al 13.51, 4549 Bl 40.99%

=, wWgAzke] Skl e ixkar|el Wk Ao ]l

o] 747}

= ol
° =

=t}
=

o Sk olgolE we AFAE o8 Adgold u
£ 55 A 2 ol ol g3 TMRO e g4

71e] B¥7} ZA1E A0} (Bal et al, 2000; Kononoff et al.,
2003; Bhandari et al., 2007). &3] Heinrichs (1996)= Ak

lacertation, and peNDF.s, of TMR used corn silage

Item Corn silage T1Y T2 SEM?
Particle size distribution e % retained, as-fed basis +:+vceec

>19.0 mm 25.55 20.23 17.14 0.751*

19.0-8.0 mm 44.53 39.10 30.67 2.085%

<8.0 mm 29.92 40.67 52.19 2.654*
peNDF-g,”, % 18.26 17.18 13.85 0.769*
Laceration e % retained, as-fed basis -+

>1 mm 94.19 88.50 81.49 1.619*

1 mm> 5.81 11.50 18.51 1.619*

DT1: TMR used corn silage mixing for 30 mins; T2: TMR used corn silage mixing for 50 mins.

? SEM: Standard error of the mean.
» peNDFg : particles >8.0 mm of physically effective fiber (peNDF).
* p<0.01
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Table 3. Effect of mixing time on in situ DM degrada-
tion of particles >19 mm in TMR based corn

silage
Incube(lfligl; time TV ™ SEM?
........................... % .

0 31.95 34.39 0.696

36.05 37.64 0.637

6 40.85 44.88 1.328

12 43.70 45.03 0.807
24 56.30 51.82 1.080*

48 67.94 68.32 0.567

72 79.11 74.84 1.379

Y TI: TMR used corn silage mixing for 30 mins; T2: TMR used
corn silage mixing for 50 mins.

? SEM: Standard error of the mean.

* p<0.01.

(p<0.01).
Balch et al. (1955)°] <Jsld ZAIEE T4,
At i Axg AFdEA o] AskES Hlagk A3
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(Kononoff and Heinrichs, 2003), ©]<}= HHil= 94z} =27]
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™ (Yang and Beauchemin, 2005), 9A} =717} AERa&
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Beauchemin, 2007). 4A7}F 2 Al2RY 22 AlRATE

Ak oin] xHAe] wol w9 u vAdEe] A
% 93l (Rode et al., 1985), A& AFEL Aoj¥ wl
FxoA B8 8|2 & (fractional dilution rate)ol] ]3]
S W=t} (Isaacson et al., 1975). T3 2 Algo] 7
RS F7HEel ot w9l 378 (liquid turnover
rate)o] Z7Fshe WA, AR 4R} A7V AT w
g} H9 U mlEAte] &S Frkskokar sk (Osbourne
et al, 1976). wWetr AEEsN & dgh AFZAT] Aol
= ARG kA 2R ol 9t V] H FAE
o Z2 ’\}E-"/l =94 B wgt w59 U uAE9
& YERa, ofd wet v e o &xskE
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Table 4. Effect of mixing time on milk yield and milk composition of dairy cows

Item T1" T2 SEM”
.............................. 0 Weeks
Milk yield, kg/day 31.95 31.07 0.75
Milk protein, % 3.06 3.09 0.08
Milk fat, % 3.53 3.54 0.04
Lactose, % 4.61 4.71 0.03
Total solids, % 11.99 12.76 0.14
Milk urea nitrogen, mg/dl 15.51 15.41 0.46
.............................. 4 Weeks
Milk yield, kg/day 31.22 29.63 0.74
Milk protein, % 2.93 3.13 0.05
Milk fat, % 3.62 351 0.02*
Lactose, % 4.57 4.68 0.04
Total solids, % 11.81 12.66 0.16
Milk urea nitrogen, mg/dl 15.66 14.41 0.77

Y T1: TMR used corn silage mixing for 30 mins; T2: TMR used corn silage mixing for 50 mins.
g g g g

2 SEM: Standard error of the mean.

* p<0.01.
W 23hEe] EAEES GFS vHy] WEolga Bt
s,

3. AR U RYE
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Emmanuel and Kennelly, 1984). ©]2]3st
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H Aoz AL HU (Grant et al., 1990).
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(p<0.01). AHee 23 zho)7} ‘3191%]% A Tl
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