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ABSTRACT

This study was carried out to survey operation system of self-making TMR and particle size of

self-making and commercial TMR, then to compare

TMR particle size recommended by Penn State

Particle Size Separator. Daily mixing time in self-making TMR averaged 48.6+28.0min., 2 augar type of
mixer was most by 55.5% and daily 2 times of mixing in summer and other season was 44.4 and
22.2%, respectively. Percentage of residual feed in upper sieve(19mm diameter), middle sieve(8 to 18mm

diameter) and lower pen was 21.5~ ~
mixer.

Percentage of particle sizes of more than 19mm

~ 1.4%, respectively, at self-making TMR
in self-making and commercial TMR was 24.9

+1.4 and 26.2+1.7%, that of 8-10mm 22.8+1.0 and 12.8+1.2 and that of less than 8mm 52.3+1.7
and 61.0+1.5, respectively, which in particle length of 8~ 3mm in self-making and commercial TMR
was lower by 82.6 and 100% compared to that recommended by Penn State particle separator,
respectively. Especially there was not particle length of more than 19mm in commercial TMR at all. It
is necessary to check the number of cows ruminating in a farm in order to estimate the particle size of
TMR; it is recommended to change the TMR mixing time or the TMR formulae if the proportion of

ruminating cows in a farm is less than 40 %.
(Key words :

I M =

Smith 5(1983)2 Z 459 Fdo] HH 1
S35 ol wel A E 878 Ha,
oo me} A Alge] FFALE H[Eo] A}
Folx|A ki stk dgy =l Hsvh
oA AgEAlETE djdos FEs dddo
), AR YRR Hzoy S

o Esta g Agoluh

il

A
B

TMR, Particle size, Survey, Mixer, Mixing time)

Ao WFrtHolng g ddi g A
A& Q73HNRC, 1989). Sudweeks 5(1981)

ok Age] FaR dhe A Afra 87

< &,

sh&el A, A& A A4S el e

Al B 7N AKdes

A, TS SE et Solek
L B o K I

g
7] FEAAGAE Fol G EARY

= O = i
AES F HAEA

oy 4
p
>
A
XN
i

Corresponding author :

K. S. Ki, National Livestock Research Institute, R. D. A, 330-801, Korea. E-mail : kiks386@

rda.go.kr, Tel : 041-580-3334, Fax : 041-580-3385.



Ki et al. ;

%, 1988; Weston &, 1984

phy(1988)2 A dd AR {ixbdeol= #Hgh
W9 7lsS fall Ao, AR 4R
A717F 2o AAAZE FHA, 99 AR A
sl 5o ARE Helvkar SF3ith Sudweeks &
(1981)2 He dA} Z7], AE 18]a NDF=
ARgate] AbE e ARAIE BFs7] flsko]
AR 7] AFE EEGlE, 24 9

= T
b Aol7h wFd & ow, A5 AR
o 7

v
=
o
o
o
=+
o
S
o
<
S

(]

S acetic acid®} propionic acid H]& 7+
4, pH A3t A& AstE op]gittar &
] JKGrant 5, 1990; Santini, 1983; Shaver,
1990; Woodford 5, 1986).

=2 pH7E 60]8t= "ojx]H, cellulose
Bl nAEe] AFS A3} AL, acetic acidTl
propionic acide] H|&o] 7+AFo 24 propionic
acids A/dsh= A=l Frkethal LA
JTHGrant 5, 1990). AR A7 HAE
AT S7h A8k 74, 9l 13
5 AAAZE FaE Yeldtia s thJaster
S, 1983; Martz 5, 1986; Uden, 1987). HF5=¢]
W= o7k AR A A717F Hed %
7] Az A Sl YA B AobA] whE
L2 9E9E wuAl HH, ol Ay A
AFAFE Sreka w9 1E] -7
oYL= =7}3}A vHFashey 5, 1988; Jaster
5, 1983; Martz 5, 1986; Weston 5, 1984), 1
AE Aslel] ogk W9 AFshE Aol
A Ho, 53 AR Ashgo] gt
(Uden, 1987).

webd B A= 27 TMRE7F] TMRH]
7] &4 elel Penn State Particle Size

It o

_4

The Survey of Particle Size of Total Mixed Ration in Korea

Separatorg ©o]-83te] oA Ak o] &FH
Q= TMRS tito =z TMR HjghiolA]l AJAk
= e TMRI g7t A A4 Alzste] o

g3t A7F TMRY] SiA=E &4 H|aLske]

=l TMRE] A QA= s AAs] 913 7]

ZARE 88 s Askalth
moME 9 g

1. A=

2 ARS8 el Ak s 9l
L TMR Higta AZ 2043 27hA|z =7}
TMR A5 208 SAI8kT

B A1FE 20021 39oA 1089744 A%
33 TMR LS FA7&E

M

= A2 el Aat o8 H A 3l
]

TMRE) AAEE SH3] skl TMR

2 AZ 2043 A7 TMR AZ 2088 747}
20H=% |k Pennsylvania TSt A 7a-Ek

=
Penn State Particle Size SeparatorZ UA=E

=439

=13~

4. ZAE=S TH

#e

(1) A7F TMR 5712 WED| JHSAIZE
JEER

27F TMR 571 wigr] 7FsAIzE, wlgls)
F 5 AIRE wEo AHuEEe] 2AlE)
St

(2 dxt= 57
Penn State Particle Size SeparatorZ ©]-8-3}o]
ANFHT TMR AZS A9 Aol ek 4985+

142795 < the, HHES vigo] Fa AE



Ki et al.

; The Survey of Particle Size of Total Mixed Ration in Korea

Table 1. Time for mixing one batch for self-making TMR*

ltem Mixing during raw Mixing after input Total mixing
materials input(A) (B) (A+B)
Duration (minute) 33.3+23.6 15.2+£15.9 48.6+28.0
! MeanS.D.
st ko w 534 EEQTh ?If} Weko 2 53]  Table 2. The seasonal variation in the number
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= g 7 A el AE Fol PAE B3k (unit : %)
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Table 3. The types of TMR mixer for self-making
TMR

Item 2 Augar 3 Augar 4 Augar Vertical

Type of mixer
(*0)

55.5 - 271.8 16.7
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Table 4. Mean particle sizes as influenced by mixing times in self-making TMR*? (unit : %)
Mixing time(minute)
Item -
15~ ) 31~ 5 46~ ) 6( <
Upper sieve( > 19 mm) 231+20 22.6+38 25.6+24 215+27
Middle sieve(8~ 3 mm) 229+ 1.4 16.0+2.6° 194 +1.7% 25.8+1.9°
Bottom pan( {8 mm) 540+19 61435 55.0+2.2 528+25

Y Mean#S.D.

2 Means with different superscripts are significantly different(F ¢ .05).

Table 5. Percentage of particle sizes by sieve diameter in self-making and commercial TMR

ltem Upper sieve Middle sieve Bottom pan

(>19 mm) (8~ 3 mm) (<8 mm)

Recommended TMR particle size(%) 6~ 1% or more 30~ )% 40~ )%
Self-making TMR(%) 24.9+1.4 22.8+1.0° 52.3+1.7°
Commercial TMR(%) 26.2+1.7 12.8+1.2° 61.0+1.5"

Y MeanzS.D.

2 Means with different superscripts are significantly different within same column(f ¢ .05).
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Table 6. Percentage of self-making and commercial TMR particie size to recommended TMR

particle size by sieves

Recommended TMR particle size

Item
Below Optimum Over
.............................. () TR T R PO PR PP RS PRPPIN

Self-making TMR
— upper sieve( »19 mm) 13.0 44 82.6
— middle sieve(8~ 2 mm) 82.6 17.4 -
— bottom pan( <8 mm) 44 78.2 17.4
Commercial TMR
— upper sieve( »19 mm) 47.1 52.9
- middle sieve(8~ 3 mm) 100 - -
— bottom pan( {8 mm) 52.9 47.1

HOE BT Hojus Zow Yegoen, &
5 97} A7F TMRETH 1 H]
%-3— ag L}E} E}(F €.01). ~12]ar wh
x ¢ T TMRO] A=k &
o] A7} TMR«] H]EEE‘r l‘ﬂl e H(F ¢
01) FHvE& W9l Agh60%)E oz M
oAue= AEgs Btk 5 oy F3t A ¢
o] & LLA H] o] %ﬂ vk Aol ol
FUE AL ALE, 53] AR

FH FTET g 2s o
o}uq =2 ogo}oq FAtm o] EelAdol 7haste
HEol] o] Efef Ll ZRAaE ghEe
2ol ok FRldE H A s A
el oJsll 2o Aol AT 4 Sl
Lammers 5-(1996)© =

& sk

= r—{o o,
Z oz
e
o
AN|
==
i
ol
ol
~N

o
ol
ol
2

vlE SR Al gl 8 TN 2HE A
ek 2671 TMR é‘j‘%% =4 Aot F3t
A~ mm)ell ol = Pt sgE= A

=}

o] 90% ols Akl e A HlaEE
A =e] TMRE AtRe] Al B2 24
Aol J&& & & Utk 2
FellA] o]8¥ 1 = TMR, 53] #% TMR
ol YAES] I} A=A FEHA] Ha}
19mmi£‘r IAY 8mmXEtt AL ok& vk
2 BEHY Ades

B¥ A
R A e 2AE BF 2

k4
oy r
%0,
2o
2 o
kD

Ot Fel A5 TMRell oigt

r 2 oox
o

3
7 Qlofok & Rom AEd

AP 27 ZE TMR §7F2] TMR #§
7] =8AEeE el A *JW o]-g5 il QU=
TMRE e TMR Hig Ao ArEE
207 % TMRI} E7bolA AH Azske] o
43l= 2070 A7 TMRE] 4AF=ZE Penn State
Particle Size SeparatorgE ©|&3le] A3t
TMR A} S48 4y, At
TMR HE7]E ©]&3le] TMRS AX3h= &
7Fe] 19 &= uigel] AQF= AR 486+
28002 YERon, 27F TMR §71e] B
g FEl= 2277) 555%E 7Y Bk
3, o5FEH 9 e Ade 1Y 23] wiFske
77 444 B 222%30H. A7F TMR §719
i) ZhsAIzRE 9] Aol ol = HlE
o] 215~ 5.6%, s3It Aol Fo} = HlEo]
16.0~ 5.8% 18]3L Hlek Ao P& ALE 9] H
HO 528~ LA%E WS xolzl gl At
2 & TMRE] 4=F o7} 19mm o]/l A}
59 Hlgo] 77t 249414 % 26.2+#1.7%, ¥
2L Zol7k 8~ ImmuEkel Alge] wlEo] 7

—

=Ry k=1
— Xt =



Ki et al. ;

7y 228+1.0 2 12.8+12% 13l YR} o]

7} 8mm m|gkel AlEe] H]Eo] 523+17
61.0£1.5%%lth °]&= A7} TMRZ} {5 TMR
BEFolA 8~ dmmuTk Bl e A=

Penn State Separatorol| X FH&}= W& KW T} 7}
7} 82.6%, 100%7}F W Aoz yEpst=t, o]
= AAAoE FuelA AL o] §HIL Q=
TMRY <17t 71 Aw &e Aol AAs

Z23p7F o F

© 30
3o 2
ol
St
— N

i
fo =2
o 2

—

<

e

=

-
E ol
e —?i
b1
N
rlo
Zi
Ho o
S 0{'
L X
o il
B\ o

o2

o
S
ofy
> o

Hﬂ*lﬂ%

XS fo o rr X of

oo b e
o,
Y
o
g
oy e
.
N
£
: N
>
al
=

vV oaEgEd

1. Duncan, D. B. 1955. Multiple
F test. Biometerics. 11:142.

2. Fahey, G. C. and Berger, L. L. 1988. Carbohydrate
nutrition of ruminants. Page 269 in The Ruminant
Animal: Digestive Physiology and Nutrition. D. C.
Church, ed. Prentice-Hall, Englewood Cliffs, NJ.

3. Grant, R. J,, Colenbrander, V. F. and Mertens, D.
R. 1990. Milk fat depression in dairy cows: role of
particle size of alfalfa hay. J. Dairy Sci. 73:1823.

4. Jaster, E. H. and Murphy, M. R. 1983. Effects of
varying particle size of forage on digestion and
chewing behavior of dairy heifers. J. Dairy Sci.
66:802.

5. Jud Heinrichs. 1996. Evaluating particle size of for-
ages and TMRs using the Penn State Particle Size
Separator. www.das.psu.edu/dcn/catforg/particle/

6. Linn, J. G. Management of TMR feeding programs.
Feeding Total Mixed Rations to Dairy Cattle. Man-
agement of TMR feeding programs. 1995. U. S.
Feeding Grains Council.

7. Lammers, B. P., Buckmaster, D. R. and Heinrichs,
A. J. 1996. A simple method for the analysis of

range and multiple

10.

11

12.

13.

14.

15.

16.

17.

18.

The Survey of Particle Size of Total Mixed Ration in Korea

particle size of forage and total mixed rations. J.
Dairy Sci. 79:922.

. Martz, F. A. and Belyea, R. L. 1986. Role of parti-

cle size and forage quality in digestion and passage
by cattle and sheep. J Dairy Sci. 69:1996.

. National Research Council. 1989. Nutrient Require-

ments of Dairy Cattle. 6th Rev. Ed. Natl. Acad.
Sci., Washington, DC.

Santini, F. J., Hardie, A. R., Jorgensen, N. A. and
Finner, M. F. 1983. Proposed use of adjusted intake
based on forage particle length for calculation of
roughage indexes. J. Dairy Sci. 66:811.

SAS. SAS/STAT. Software for PC, SAS/STAT user’s
guide : Statistics. SAS inst., Cary, NC(1997).
Shaver, R. D. 1990. Forage particle length in dairy
rations. Page 58 in Proc. Dairy Feeding Systems
Symp. Northeast Reg. Agric. Eng. Service, Harrisburg,
PA.

Smith, T. R. and Pritchard, D. E. 1983. An over-
view of. recent developments in individual concen-
trate feeding equipment and management. Page 150
in Proc. Second Natl. Dairy Housing Conf. Am.
Soc. Agric. Eng., St. Joseph, MI.

Sudweeks, E. M., Ely, L. 0., Mertens, D. R. and
Sisk, L. R. 1981. Assessing minimum amounts and
form of roughages in ruminant diets: roughage val-
ue index system. J. Anim. Sci. 53:1406.

Uden, P. 1987. The effect of grinding and pelleting
hay on digestibility, fermentation rate, digesta passage
and rumen and faecal particle size in cows. Anim.
Feed Sci. Technol. 19:145.

Weston, R. H. and Kennedy, P. M. 1984. Various
aspects of reticulorumen digestive function in rela-
tion to diet and digests particle size. Page 1 in
Proc. Techniques in Particle Size Analysis of Feed
and Digesta in Ruminants. P. M. Kennedy, ed.
Can. Soc. Anim. Sci., Edmonton, AB, Canada.
Woodford, J. A., Jorgensen, N. A. and Barrington,
G. P. 1986. Impact of dietary fiber and physical
form on performance of lactating cows. J. Dairy
Sci. 69:1035.

Woodford, S. T. and Murphy, M. R. 1988. Effect
of forage physical form on chewing activity, dry
matter intake, and rumen function of dairy cows in
early lactation. J. Dairy Sci. 71:674.

(A5=L4=} 2003, 5. 9. / A AA} : 2003, 7. 3)



