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Table 7. Estimated rumen fermentation characteristics.  Ff4/E B L EEHF

PrOPORTION OF CARBOHYDRATE CONVERTED TO

SUBSTRATE Dier® Acerare & BR Propionate POER Burvrate J B&
Soluble carbohydrate FAARE 069 0.20 0.10
AR C BERE | 045 021 030 |
Starch F 0.59 0.14 0.20
e C [ 040 0.30 020 |
Hemicellulose F 0.57 0.18 0.21
FHHER C 0.56 0.26 0.11
Cellulose F 0.66 0.09 0.23
FHER C 0.79 0.06 006 |

Source: Murphy, M. R., R. L. Baldwin, and L. J. Koong. 1982. Estimation of stoichiometric parameters for
rumen fermentation of roughage and concentrate diets. J. Animal Sci. 55:411-421.
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PRI HEER (FZE0%)

i X% FEXk /)& SEM PfE
n=E
BEHELE (¥»RX_E) (30) (82 (6)
NDF st 394 393 448 6.0 0.89
Starch JE# 70.62 54.1b 78.92 53 0.001
SIHEHLE? (¥RE_EE) (62) (335 (11)
DM IR 64.6 66.6 63.2 1.3 0.07
OM &#l 66.9 684 654 12 0.15
NDF ==~5'|‘;2$2E 472 456 404 2.8 0.29
Starch ¥ 92.8 926 939 15 0.80
HRIKIE: FerrarettoF A, 2013. JDS 96: 533-550.
BB F R R AR @ﬂé.,
SRS ZAT




P RIEIX =t (FF5H)

InH AE FEXK IME SEM PE
M=

FNLg 37 320 5 — —
TYRREE (NF/KR) 213> 2342  19.8P 0.6  0.001
g (IR 33.00 3552 30.7° 0.9 0.01
A% F.BERIEZ. 30.26 32.92 27.3b 1.0 0.01
FLAEEE, % 3.45 356 354 011  0.40
AZEBE, % 3.14 312 315 0.05 0.78
kR E®R (mg/dL) 13.6 13.8 NA 0.5 0.82

gﬁﬁ}&i/&f??%lﬁa‘é 1.52 1.50 1.47 0.04 0.78
E

ABEBRIEAE/AFTTFY 1.39 1.39 1.33 0.04  0.69
RERE

ZARIKIE: Ferraretto® A, 2013. JDS 96: 533-550. N\ SFANE, ¥
A
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Primary Factors Influencing
Starch Digestibility in Corn Grain

n T4k

Processing Harvest/Storage Endosperm Type
i.e. Particle size; i.e. Dry vs. HMC

i.e. Prolamin;
Prolamin-starch

matrix: Hardness
BAER; BAEA-EHRE

Sf;e_n% T%an'l'men'l' DM of HM/Maturity:
y 3 = F tati Ti
et _ TR R e

#IREIR: Randy Shaver, 2014. Update on Starch Utilization by Dairy Cows
Adaopted from Pat Hoffman, U'W Modson Dairy Sci. Dept.
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FEAE B 1R 8 AR SR

ki TRRLF R

—& (FPIR#E150~225K) 1.4~1.5
Skhad (X #<90XK) 1.5~1.6
Skhad (PR #E>200K) 1.2~1.3
Zrrd (FHRE<90XK) 1.6~1.8
Zrrd (FHXE>200K) 1.3~1.4
e (PR #E<21K) 1.1~1.2
oRF (FPHRE150~225K) <1.3
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AXUERAERHRNSZE TR

15 B SEHE SDiRfERE ®RIE =
FHRERE (AF/XK) 23.6 2.5 12.5 30.1
CP (H#R DM%) 17.0 1.7 12.9 21.7
NDF (H#R DM%) 31.2 4.8 18.7 48.2
fNDF (H# DM%) 19.8 3.5 12.6 34.1
Starch (H#R DM %)iE# 27.0 6.1 5.2 43.7
FHAR(BiR DM%) 47.7 8.1 19.7 72.7

FEKEHTHAE (um) 1,681 1,085 540 4,000
I ERKEHERE (um) 2,607 1,249 1,020 4,430

HERkIE: FerrarettoZEA, 2013. JDS 96: 533-550.
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ARIE ERBTEHHLE (FZFETH)

B DRY ENS STM SEM P{&
n=E
BEHELE (¥»RX_E) (65 (6) (10)
NDF st 376 357 513 45 0.17
Starch &} 535 64.1 585 64 0.12
LEHLE? (¥ RB8) (274) (25) (36)
DM IR 66.2 67.7 658 0.8 0.11
OM &#l 68.0 69.4 67.6 08 0.11
NDF rzﬁtﬁéﬁ 458 422 446 14 0.02
Starch & 02.0p 94.22 9392 0.8 0.001
¥: DRY FMESTFEEXK; ENS EIEXK (ear or shell);
STM ZRERTERBREEXK S LR 2R A S @
FHIEIE: FerrarettoZE A, 2013. JDS 96: 533-550. ®@‘;7



A RIATE R R =R M RERIRN (F2E574)

InH DRY ENS STM SEM P
M=

g 260 25 35 — —
FYFRERE (AF/K) 2362 224> 2343 04 001
FENE (AF/IR) 35.7 35.7 36.2 0.6  0.75
4% F.BERIIEFL 3342 321> 327% 05  0.05
FLEEE, % 3592  3.41b 3.48% 006 0.01
AEBE, % 3.10 3.10 3.16  0.03 0.07
k= ®E (mg/dL) 13.9 NA 13.2 05 011

NN EA T THREFR 1502 1582 1.52ab 0.03 0.001
-y |

ABEREAZE/ANFTFP 1.40 1.42 1.38 0.04 0.32
RERE

i¥: DRY FRERTFEEXK; ENSIEIERK (ear or shell);
STM ZSERRFESREENK - ﬂ"
ZFRIKIE: FerrarettoZ A, 2013. JDS 96: 533-550. %}




FERBNEXEHEETFEDIH
L Z R 52 0

HE 500 1,000 1500 3,000 3500 SEM P&
1000 1,500 2,000 3500 4000 HLE
um  pym  pm  pm  pm
RIS 19 20 10 7 7 _ _
DM FHIE 690.5° 69.32 67.8% 66.1° 59.2¢ 15  0.001
OM BHME 709 70.7% 693 69.0° 614> 16  0.001
NDF ehifff#t 460 482 492 488 415 26 048
Starch E# 0332 9322 89.8b 89.6° 77.7° 14 0.0l

FRKIE: Ferraretto®EA, 2013. JDS 96: 533-550. @
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:Fiilé%iﬁ*ﬁl#ﬁfi“' M BERY -a;ﬂl']

1,000 1,500 3,000 3,500 SEM

1,000 1,500 2,000 3,500 4,000

Mm Mm Mm Mm Mm
RIS 19 20 10 7 7 = —
FHEREREE (ANF/K) 239 234 240 235 231 11 0093
FRE (/1K) 372 366 369 363 363 1.7 0.60
A% FLAERIER. 344 333 332 335 346 15 067
FBEE, % 350 349 360 357 377 010 0.30
AEBE, % 3.06 3.07 303 305 29 005 0.36

HSBREE (mg/dL) 13.9 141 147 NA NA 0.8 0.07

SRMEIAFTF YRR 155 156 150 153 1.41 0.08 0.32
-y |

AEREAE/ AT TH 144 142 139 142 137 0.07 0.86
RREE

BHRKE: FerrarettoF A, 2013. IDS 96: 533-550. @H"
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#RkIE: Randy Shaver, 2014. Update on Starch Utilization by Dairy Cows “\W@ b




A E RN X 2 BB E T T
HH RN

5 5 <2,000 >2,000 SEM P&
pm Hm M=

1 B 2 9 38 — —

DM F4Ii& 71.9 69.4 1.5  0.04

OM BHiE 73.1 70.9 1.4  0.06

NDF Hhiksf4E 44.4 44.0 1.9 0.74

Starch & 95.2 89.5 1.3  0.001

FRKIE: Ferraretto®EA, 2013. JDS 96: 533-550. @
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R

FYREXRE (XF/X)
FIE (AFIX)
A%FLIERIEFL

FEXR, %

AERR, %

HipRER (mg/dL)
YNIR I (NI e

ABRREAR/ LT TURRER
B

#ERKiR: FerrarettoZ A, 2013.

<2,000
MM

9
21.8
36.3
32.2
3.25
3.14

NA
1.67
1.48

JDS 96: 533-550.

>2,000
MM

8
21.8
35.9
32.7
3.38
3.14

NA
1.65
1.50

SEM
M=

0.9
1.6
0.9
0.15
0.11
NA
0.10
0.04

P{E

0.95
0.75
0.70
0.36
0.99
NA
0.62
0.60
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#HRKE: Randy Shaver, 2014. Update on Starch Utilization
Ferraretto et al., 2014, JDS Dairy Cows



ZRGEIE AR i {E

o H Eﬂ%ﬁ/ﬁ FARFR EIFK
F¥E (DM) 35~50 30~35 70~75
%
pH 4.3~4.7 3.8~4.2 4.0~4.5
AR % 4.0~6.0 5.0~10.0 1.0~2.0
LR % 0.5~2.5 1.0~3.0 <0.5
WR % <0.25 <0.10 <0.10
TR % <0.25 <0.10 <0.10
LB (%DM) <1.0 <3.0 <2.0
& (%CP) <12.0 <8.0 <10.0
AR/ Z. BB L >2.5 >3.0 >3.0
TR AE R >70 >70 >70

\ ST,



ERZZE R EBYEMEEFRD H
=0 AT

IﬁE %/‘\. H' %/‘ng 0 SEM Pﬁ

=
R0 2 11 13 — —
DM F#¥kR 67.4 65.6 3.5 0.73
OM B4R 70.8 68.9 3.3 0.69
NDF HRik4F4E 46.6 49.7 5.3 0.70
Starch & 94.6 91.9 2.9 0.51

FRKIE: Ferraretto®EA, 2013. JDS 96: 533-550. @




E*é% SIS FEH, M BERY RN

FR R SEM P
EE BIE M=
iRIE 11 13 — —
FHRREBE (AF/X) 23.1 23.2 0.9 0.98
FIE (AFIX) 35.0 34.0 2.0 0.74
A% FLIERIER. 31.3 32.2 2.0 0.76
AIEX, % 3.30 3.70 0.15 0.08
AERE, % 3.09 3.21 0.06 0.20
HMERER (mg/dL) 12.8 13.1 0.9 0.81
YNIR I (NI e 1.52 1.36 0.08 0.20
AEREAE/ AT TUIRRE 1.36 1.30 0.09 0.64

HABIKIR: FerrarettoF A, 2013. JDS 96: 533-550. ﬁ‘&




MERAEARE AN IRR E R H A2 14 GE RS2 M
::*&ti:
I B
i¥eadi 4 SE RSRE
MEEXN HEERR  ESER RSEH K
FURRE
g 231 27.5 27.8 27.0 26.7
PR, 35.5 34.7 34.8 37.1 34.3
kg/X
FLAR &, 1.02 1.05 0.96 1.09 1.07
kg/xR
AEZBTR 1 05 1.03 1.04 1.09 1.03
kg/X
FLEE, % 2.94 3.06 2.78 2.96 3.12
AEBE % 2 97 2.99 3.00 2.95 303

i: hBEBEREXRIESEAETHAH360%, B FEEEREXKSE3I60~40
A A5 2R B0 £ T SN0 AT LIS I 75 0 B2 B S 37 40 B 98 1B 48 P 7 SR 4B i
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2013 #HEKE: Randy Shaver, 2014.Update on Starch Utilization by Dairy Cows
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UW Research Trial Results
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Lh
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31% of samples with > 3% fecal starch
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> 14
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Fecal starch, % of DM
Fredin et al., 2014, JDS ﬁ**ﬁ% ’ %::%wk

Shaver, 2014. Update on Starch Utilization by Dairy Cows
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s

Lo
Ln

P+« 0.001

20

85

starch intake)

80

Total Tract Starch Digestibility (%

e | | | | 564 samples

0] 5 10 15 20
Fecal Starch (% DM)

éﬁﬁ%! %.q:.% S
TTSD % = 100.0% - (1.25 X fecal starch %)

Shaver, 2014. Update on Starch Utilization by Dairy Cows
, 2014, JDS

Fredin et al.
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+» EERBETEREKXE FeedGrain V2.0
Excel 3#t+E3F%

¢ http://www.uwex.edu/ces/dairynutriti
on/
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EREMFI RN E H

15 B #/E B MEF & HE
Dry Matter F49{& DM % As Fed BH%¥

Mean Particle Size3¥) kL MPS microns ASAE 2008
E

Starch &% %DM yIEAR ) 1Al a kA=

Crude Protein & H CP %DM IEAR o) VR Ak A=

NH,-N E7558 % CP1 IELTIMETR RIS

Prolamin Protein B5iaZEH %DM Larson & Hoffman, k%
2008 BE

K

Neutral Detergent Fiber aNDF %DM T AR) o) ) A7 A= =

rhiteriE

Ash X4 %DM AR & VB A

F&HHEEE g 06 %DM LTSN TR FE

o




ERUEHFIH R Em B BN E

= 4B B i $ =
Dry Matter F4{& DM % As Fed <65 75 >85
Mean Particle SizeSE¥IBANE MPS  microns <750 1500 >2200
Starch e %DM <65 69 >73
Crude Protein i H CP %DM <8.0 9.0 >10.0
NH;-N &585% % CP2 0 3.0 >6
Prolamin Protein BEi8ZEH %DM <3.4 3.9 >4.4
Neutral Detergent Fiber At aNDF %DM <7.0 9.0 >11
Ca%:3
Ash R4y %DM <1.3 1.7 >2.1
Fat BERA %DM <3.5 4 >4.5

AL FERSGELEX

F2: HEEEAY




EXRFHNESEE

R EK MPS, microns
SEIFRLE
T B KB FE <750
FEKPEHE 750-1,000
FEKAEE >1,000
FEXTFE >1,500
BT EXK >4,000
v s S 311 ) <1,000
AN R R 1,000-2,500
BN E KR E 1,000-2,500
SR E KR E >2,500
BNMNEREEXK >4,000
Snaplage GEIF#ERIME, FEXREEENKALD 750-2000

ZRIIE: FeedGrain V2.0, SERRE LU & 3906 @E‘_’




TR E K B BE1E

Shelled Corn Energy Values
(Dairy NRC 1989) £/ BHETFUE

(4> FT) Mcallib DM (kg)

FERE cracked (2200 micron #i3kK) 0.84 (1.85)
38 Ground (1500 micron #3K) 0.89 (1.96)
B 7K%Y High moisture (>26%) 0.93 (2.05)
#% S JE i steam fiaked (26/28 Ib/bu /%3  0.93 (2.05)

S HEBE High iysine (floury #) 0.94 (2.07)

T S T
AT 4958 . N0 mi NN &Y % ! 1

RAAHR: WRNL, 2011 mz;aszTEEwthmwA



Grain '
Particle Screens \ 2

ﬁﬁ/ m Whole/coarse
B%ﬁ Number 8 > 2200 mﬁi S Cracked corn

1 B%ﬁ Number 16 ~ 1 1 00 mﬂi y Ground corn

30%% Number 30 ~ 500 ﬁmﬁ*ﬂ Pig feed
,Eﬁ Pan < 500 ﬂ' Powder

FRRIR: MEWEL, 2011 ARETEERDFIHTE \STme, P
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4%3% Number 4 > 4500




TRLA /)N 8 BE

Particle Size Guidelines

ﬁﬁ Screen Size #4 #3 mm JE&Pan
E*QI* H.M. Corn (>30%) !n
"-‘Fui* Dry corn

Q?EI:H#E.!. Sample Shakeout m m 44 6

#HRIER: MEHgL, 2011 ERETEERPFETS 8 NS

BIKSEHK HM. corn (25-30)

WK EHK HM. Corn (<25%)




TR ERK ASHE, A2&

%

FEXK 0

AR K 0

BRACEE E K <0.5

M ERHMC, Snaplage (REERA/NT2H]) <0.5

I ERKHMC, Snaplage (ZEEAME/ZEZRARE) 1.0

B ERKHMC, Snaplage (FhE%E) 3.0

JEIFEXHMC, Snaplage CGGREE/ACHAILES) 6.0

Snaplage-Wet (& &) 7.0

#HRIRIE: FeedGrain V2.0, SLFRELANIEE R E @




ProlamintZ8iaZEHE&E1{E

AR EK EaEH,
%DM
IR S >4.5
IEREXK 4.0
BREAEXK <3.5
¥R EK <2.8

#HRIRIE: FeedGrain V2.0, SLFRELANIEE R E

\”%fy




EHSEMFIAZE (FeedGrain V2.0)i
E L B R E
BB =X {vi

B K H =
Dry Matter F4J1& % As Fed <15 25 >35
Effective Mean Particle Size? eMPS microns <600 1200 >2400
SRR
Starch Fermentation Rate (As  kd %/hour <13 18 >23
Fed) 2 & BHEER
Ruminal Starch Digestibility RSD %Starch <50 60 >70
HEBRMHLE
Starch Digestibility (Total TTSD %Starch <89 92 >95
Tract) £BiE R HLE
Non Fiber Carbohydrate NFC %DM <77 80 >83
A BRI S
Non-Starch NFC JEE#MENFC %DM <8.0 9.0  >10

L BRUEMET EXEHBRIE A A B & B

E2: RIBRTREEK, REATEK, &FEE*&IS%E%Z&E?F%E‘J%
MR ZEEERZ R LB ERAEL6%R12% @

rlo




EHSEMFIAZE (FeedGrain V2.0)i
EI BRI {E

il= S B (i3 o3 =
Total Digestible Nutrients, 1X TDN %DM <86.5 87.5 >89
Net Energy Lactation, 3X NE, Mcals/Ib <0.86 0.88 >0.92
HhFLARRE
Net Energy Maintenance NE,, Mcals/Ib <0.93 0.95 >0.97
HEfFPEE
Net Energy Gain NEg Mcals/Ib <0.63 0.65 >0.67
HWESRE
Metabolizable Energy, 3X ME Mcals/lb <1.35 1.37 >1.40
AT A RE
Relative Grain Quality RGQ <130 150 >170
B AR

%
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A I K GH R R T

HM Corn Simulation
Feed Grainv2.0 Evaluation System

Sk Sk i\ S
Total Tract Starch Digestibility EhERBIHILE

1% 8-3% -45% 770 ifﬂ ?f 'E;

OO0 1500 2000 2500

MPS, microns Slzi,}]%ﬁ*“llgklj\




A K TH L ERR T

HM Corn Simulation
Feed Grainv2.0 Evaluation System

Ruminal Starch Digestibility ’Eﬁllﬁ% iélﬂ'.$

Ammonia
1% 3% —4-5% o 9L of CP

g

100D 1500 2000 2500

MPS, microns Slzié]%ﬁ*?llgklj\




I~ ERKIHE R

HM Corn Simulation
Feed Grainv2.0 Evaluation System

Ruminal Rate of Starch Digestion {EEIEME LIRS
w2 m4% m6% Ammonia % of CP

1500

ls]

215 R B K /)

MPS., microns




HfEH 2 EXEBNDFREMIE
NDFEH RSN

A
— 550 -
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< b
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T
]
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= 5.0
=
= = 0.0
=
'E 0O =
=
= 25.0 x
o0 5.0 21000 15.0 2000 5.0 Tkl e LTl ELE S0

400

350

Adjusted total-tract NDF digestiblity % of ntake)

Ioa

(=N ] 5.0 00 15.00 2ol FG. 00 E5 Ak Lo S0

Actual starch concemration of the diet (%) E *ﬁiﬁ%gi
HRkIR: Ferraretto® A, 2013. JDS 96: 533-550. :
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BB AHUEMZEXFLIERE

¢ I B &

Adjusted milk proteln concentration (%)

Adjusted milk fat concentration (%)

. EB RN
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EEFE
NDF, %DM EFﬁEz?éﬁ 28~32
PeNDF, %NDF Y3 B3Rk 4 20~24
Forage NDF, %DM 3k B fH{ARHE B0 ik 4E 18~23
Fermentable NDF, %NDF 7] & & ikt 4 >35
NFC, %DM IEF4EETIKIEEND 30~43
Soluble Fiber, %DM TI&M44F4E 4~10
Starch, %DM JE# 23~30
Fermentable Starch, %Starch A & B%EH 83~86
Sugars, %DM FEA 4~8
Sugars: Soluble Protein ratio $&: AIBMERAL 1.5:1
&
Fermentable Total Carbohydrate, %DMTA] & EE;EFEAE 42~44

Total VFA, %DM 2iFE% MRERHES 0~5
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Diet

ltem 18% starch  21% starch  25% starch

Ingredient composition
Comn silage, % EXFI 302 30.2 304
Grass silage, % REHII 18.5 18.4 18.6
Alfalfa hay, % HEFHE 5.0 50 5.1
Soybean meal (48%), % T¥d 7.1 8.0 8.4

[ Comn. finely ground, %  EXAMFE 3.4 10.1 16.9 |
Beet pulp, % FHSERI 6.7 34 §
Wheat middlings, % sk 13.4 10.1 6.8
Distillers grains, % E¥EfE 9.7 8.7 7.8
Other, % HE 6.0 6.1 6.0

Chemical composition
Crude protein, % fHER 174 176 17.2
Acid detergent fiber, % BRkLTH 222 20.8 20.0
Neutral detergent fiber, % L4 38.0 36.5 34.2
Forage neu%al detergent fiber, % BHREBAN 247 24 7 24 8
Sugar, % 22 by a3 48 39 3.6

| Starch_%  E¥ 17.7 21.0 246 |
Starch 6-h digestibility, % starche#6/MHHEE 82 5 77.3 73.6

| Rumen fermentable starch. % JEEAEESER 146 16.2 18.1 |

#ZRlKiE: Dann, 2009. Proceeding of the Cornell Nutrition Confere%
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Diet
ltem’ 18% starch 21% starch 25% starch SEM  F-value
DMI, ka/d FHIRERE, QFr/X26.4 269 26.3 08 0.51
DMI, % of BW/d T¥IRRRE, %#HB 68 372 3.65 010 060
Milk, kg/d ={& 429 434 441 19 0.60
3.5%FCM, ka/d ZIEERTFS.  43.1 434 4138 1.8 0.86
Milk fat, %  $LAS=R 3.57 3.57 348 015 045
Milk true protein. % FLEBZ 3.09 3.18 3.14 0.07 0.19
Milk/DMI, kg/kg {aRIE=E 1.64 1.62 1.68 008 032
Ruminal pH & BB E 6.10 6.01 6.07 0.12 0.76
Total VFA, mM BIEXMBERER 151 8 153.4 145.2 6.0 0.21
Acetate: propionate Z,fi& : A 2.3 2.3 26 0.3 0.70
Microbial nitrogen, g/dfi<E4IZ =79 590 583 24 0.75
Organic matter TTD, % _B/70° 67.3° 69.2% 05 0.009
NDF TTD, % norgh POt H 5 7 434 423 12 0.62
Starch TTD, % siscsws 98.2 08.3 98.5 0.1 0.25

" DMI = dry matter intake, BW = body weight, FCM = fat-corrected milk, VFA = volatile
fatty acids, TTD = total tract digestibility, NDF = neutral detergent fiber.
® | east squares means within a row without a common superscnpt differ (P <0.05).

#HR3kIE: Dann, 2009. Proceeding of the Cornell Nutrition Confej@e.
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A#skEHEERBNDF (fNDF) |
HIENDFENFCKADFRIX R % &

B /) sMH®R &EXHR  &/)OH®R

fNDF NDF NFC ADF

19 25 44 17

18 21 42 18

17 29 40 19

16 31 38 20

15 33 36 21
#wHIskIE: 2001 NRC
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Longuski et al., 2009 Journal Dairy Sci. 92:160-167
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High Moisture Corn Challenge Trial

e EEETERIRERS
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@
c qm 58 1 | Control
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& i
2 54 1
S
52 - N -
H- Dy F HMC BN TRK
H Control 60.5 55.9
| XP 60.9 57.2
wil A

%

Milk Fat,
L =
H

o 3.4

0\3.3,
*ﬁ 3.2

3.1
o2 3

BN 29
2.8 1

I

High Moisture Corn ChaIIen e Trial

b D 2 A

Dy +

H Control
mXP

HMC BN 4

H Control

3.34

3.04

m XP

3.32

3.32

* Interaction of of XP and Corn Source, P = 0.10

= SBEZHControl: M3.34%&{KZ3.04%

= X3 4E R

E7E3.32% 43

Longuski et al., 2009. J Dairy Sci. 92:160-167.



Presenter
Presentation Notes
The pens were held constant during the study – if a cow got sick she was removed and never returned – no new cows entered the pens during the study.
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Rumen Health Is Under Challenge
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Presenter
Presentation Notes
However, keeping the rumen healthy is a challenging task. Cows rumen is under challenge all the time. Some factors that affect rumen health include …….
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Presenter
Presentation Notes
What makes healthy rumen?
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A AR A H AR BVIE SRE K/

ERBE | FF5E | £E&HR

(>1J;§m) 10-15% | 15-20% | 8-10%
- qﬂfmm) 40 — 50% | 30 —40% | 30 — 50%
({Ifm) 40 — 50% | 40 —50% | 40 — 60%

iE:
g=

¥ EXRFPIRFShredlage(Z TR IERELIRRF ) |,

FE+HREBT >40%; MAMERRMIE, R LEE+FERSH >40%50,

BA30~50%, FHE <20%,

3+ 4B 7E40~60% (8]

J:=I=T)§lﬁ%.51/3




AEIFRIETM Rxﬂéﬁi&;ﬁﬁﬁiﬂﬁfﬁ
Mo

TMRERIEE ;53] hzE P K
RMTELEE% 2.9 6.7 11.1 155
THIRERRE, Af/KX 281 26.9 269 257
IR, AR 41.4 424 416 412
R A 1.47 1.58 1.55  1.60

¥ TMRES57%EXRBI Kononoff et al., 2003.
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