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1. Beef Breeds (Wug latile)

ant Requireme Beef Ca
Tag T3l Tadu@e (Zebu) || Tagnuaw
Bos taurus Bos indicus Crossbred

6 Hereford

6 Angué

"6 Golbviel

6 Limousin

A

5 Shorthomn X Maine-Anjou

a8
4 Braunvieh

"4 Santa Gertrudis

6 Charolais J 6 Simmental 6 Red Angus

5 Beefmaster 5 Salers

5 Brangus

)

5 Brahman

4 Tarentaise

4 Corriente




2. Beef Production System (sguu#an 1ailie)

Y
2.1 migupangn (Cow-Calf Segment)
S Lo & A q o & Y Yo o &1
1) Phsunouunuy Na@gﬂTmﬁamﬂwumm (purebred) °lﬂmmm§m

=~

v 4 <] Y] 4 Jd 1 & Aa
USA 1193nd !%EW\I@S@ INNBAADITIDIU France G]ﬂﬁiﬁ!,aﬂ %Llluclflﬂa ayyU

Y J J Aa
AUS 1019199 1uJauau liﬂ@@ﬁlﬁlaﬂiﬁaﬂau E 9117

Jd 1 ' ¥ 3 .
2) ‘I/\hﬁjJ!,aEN!,UJQﬂ -2 = mummmizuﬂm;u (commercial / crossbred)

1 P 1 Y] 1 Y q ' o '
anlaneun@esaosuilas>wann Iasenynawiie> Iagu sedmie/yuany

o

- :" ! ) iy ) '-
‘z-l o ¥ ps
| N e ~

Japanese Black Japanese Brown Japanese Shorthorn



2. Beef Production System (5sUUHa# 1ALiio)

9y
2.2 m3tasaIagu (Stocker/Background Segment)
910 Iaeu (150-200 nn.)>1aee'ld 300-350 na. deneilulanaiai ey 1 1+

Reesaugeguilasigy/IsaTeu (W laseivazauiilonas) ADG 0.5-0.8 kg/d




2. Beef Production System (sguu#an 1ailie)

Y
2.3 m3tasd Inau (Feedlot Segment)
Tagu 019 13+ (U, 300 nn.) HTnseadieiane 65-70% voaTafud > @osyy

Y v o g U . ¥ Y
AealulsaGou yuareo1InaInugI>aulamuainaia la 600-650 nn. yu 'l
1 Y, 4 9) ng 2 Y] (Y, J
msyssazay lviu/iiieuas ADG 1-1.5 kg/d (laidu/end Junumewus Ia)
& A 2 A A A ' =
MIYUTLHLAY 4-6 1ADU, DEYUTTEZNAN 8-12 1ADY, MIYUWIWeNUIUNN 1 T+

Y] 9 = Y] v J o
NIFAANITAIUDIHIT 2 UANVFTUNUTNAUD "Uuﬁlﬂjﬂ AUNINEBIN 328SLIAYY




2. Beef Production System (sguu#an 1ailie)

2.3 m3tas Inyu (Feedlot Segment)

1 ¥ v <
1) maaes InguaeemstdululsaGou-> 6-10 ou-> Inazdau larminG )

1 ) Y q Y ¥ A g
2) m3asd Iayuuuulasvan> sz lynannu-> sueinsneu-rasuau lulag

3) ﬂTimeﬂﬂGlmmﬂIﬂﬂm/N (TaTaudr Tidule dana 19u->milen m“lwumc]ﬂﬂmm)
IRIRENICE b2 4-6 1Aeu >30T msaz ey lufuumsnluiiouas o unmmm




2. Beef Production System (sguu#an 1ailie)

Uszaniamnuoanmsyu Ia (MsnIaau Ia 91g 91113 32820021A15YU)
Taidn wilszansammanldeuennsiuile 1dani >Tala
Tala (MINY WI.A2) = 1.a5uUes uiLaveaTa + 2. Mo lushumsn
mﬁﬂ;uimﬁa vs Tauumsdyu (51938menu) ﬂmmwgﬁla/"lmﬂ’mmﬁﬂ‘laj@mﬁ’unm

- - ¥ YR A ¥ o A o 9 . A
LANUI = TﬂuNLWﬁEﬂ‘L&%ﬂWWH%WHMmuaﬁuu’e‘)ﬂﬂaﬂﬂm@

9 v 9 Y
Tagnu > Taeiihunyuez ldnandesdunin Tauumedayy
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2. Beef Production System (sguu#an 1ailie)
Uszaniamnuoanmsyu Ia (MsnIaau Ia 91g 91113 32820021A15YU)
Tﬂﬁiaﬁ’uﬁ > AlFnaraeedu (LD E) @Asauuthinag (1 15186) A3 (1117)
Iﬂlﬁ@ﬁléﬂ@@?ﬂ 15 Lﬁ'ﬁ]u 9%“1ﬁﬂ§nwmgﬁaggﬂﬂu1ﬂ

Lmiﬂmamma 20 1dou+ SazivFa lviuuningega (wumwm)

Taumwadau-> (= Inyunauni)> ﬂmﬂmmmmﬂmﬂiﬂ“lwmmﬁﬂm ATiAB

9y
~ (Y] 1

a 9) Y] (Y, Y] Y,
ﬂTﬁNﬂ@ﬁﬁTQluﬂhlﬁUiJullﬂﬁﬂgQe(ﬂﬂiﬂﬂi\lﬁﬂﬂﬂ"lwtluﬂTiﬂ’Ju)e ﬂclal!,ﬂ\‘i ﬂﬂﬂguﬁﬂﬂﬂmu

q




2. Beef Production System (sguu#an 1ailie)

152 ﬁwﬁmwmmmimuiﬂ (t’fﬂﬁ’mm‘ﬁﬁ R:C ratlo)
911131810 (Roughage) = gole ifioawense mumimmmm (~20% v93 TMR)

81111591 (Concentrate) > UHAINAIY ga@ﬂmqwmmﬁazmamamﬂm (luue)

QU

AAaIUIMITHELIDINITUL (R:C:20:80)ﬂﬂﬁﬂiﬂﬁuﬁazﬁaaea@ﬂiym Acidosis

4 ¥ ¥ A & D, v
1531 R:C=50:50 Iaalvnaztios uusvudenalonss (1v~2 wk) dsuaninnszing

9
ualveRBgaAdAdINeMIsHEIUad IJaude R:C=20:80 (lsemsnenuduloeniu)




9
2. Beef Production System (sguu#an 1ailie)
UszaNTAMNUINIYU I (3282a1NIYL)

Tauszezauutu->yu 3-6 @ou (Ingu 300-350>450-550 nn.) d9AA1ANAINH
Tagu 01g 11 300->500 nn. (Y 6 o) ADG 0.8-1.0 kg/d 81g Iadaune 15-18 1Aou
yulaaana (Ino1gun)>yu 3-6 taou (1A5U 450-500>600-650 nn.) 3 lusiuunsn

layuszeze1>yu 10-12 wou(Iagu 350-400->700-750 AN.) dAAIALOAMATNGS
Tagu 01g1 1 350->750 nn. (Guu 12 Lﬁau) ADG 1.0-1.5 kg/d ®1g 1ner9a1e 20-24 1o




2. Beef Production System (sguu#an 1ailie)

9y ¥
2.4 M3taesIaszuunaaenoue (Alternative Production System)
1) msaes lnuundasan (Grass-Fed)> vz ldaiiu-> niuemsweny

1 = a Y 9 ' 9y 9
LW]‘ﬂ%ﬂJﬂ’lﬁLﬁﬁﬂJi‘ﬁ@TW'lﬁelJuGlcln!G]ﬂﬂ!,m\‘i/ﬁlﬂﬂlmﬁuﬂﬂlu'lﬂﬂ!ﬂ'lw

Y Y
2) M3taed Insssuma (Natural Beef)> 1910an1uil 920ANAUIATONINNI
o o w dy a 19 9 A A Y o Y
MINANNNVEY MItAasLuueounila (3o luldasall) nldomruadanu
q A a 9Jc§j v = ' 19 9 53} a 19 9 J
Silelannaa lat wWnaziinisszy label vy lildasuoud luTedn lildees Tuu

Y v

3) Mstaed laszuusoninila (Certified Organic Beef) > 152 UUNTTUTOINTALIU

4) ﬂmaaﬂﬂm“lﬂwmwmaiuwumuuq (Locally Grown)~> s Taidiofinae
LIMaEeNA uAaTinTruumMIanuas Tssahievesimielurtesauiiug

~ 9) . a [V | d 9 o =
5) ﬂTiLEIEJ\‘IQﬂTﬂLWﬁI%ﬂumJ (Veal Productlon)emﬁwaﬁimﬁmaa@u RYIAWUIUUAD

A gc{ =~ ' 9 Y 3}1 1 a 1 A dy A A
NIDUIUNUNIUIINAUD IV ITUUUNUUY ANUALININA D KU TUY (4—6 ME)L!) IHoUNaUUY



3. Body weight, Slaughter, Carcass (fi}mii’ﬂ & H1N)
1) msFaanimin (Weighing definitions)
BW = Body weight = uu.ddainsalaelions1ms (feuldenisidn) 5:00-7:00 .
BW?-75> = Metabolic body weight = uul. BW fonga 0.75 (Uuunvean, MBW)

SBW = Shrunk body weight = 4.67d07 #9119 118391nNeA1M1TIN 16 FW.
EBW = Empty body weight = uu.dada3 viasninaituraz 1aenn (2 uu.asingu)

EBW?O-7> = Metabolic empty body weight = ui. EBW feniga 0.75 (UULULNVDAN)

Zebu cattle: > Bullss EBW = 0.8126 x SBWL0134
SBW = 0.8800 x BW10175 > Steers: EBW =0.6241 x SB\\/1.0608

L - Heifers: EBW =0.6110 x SB\W1.0667
Estimation:

Empty body weight gain (EBG) > EBG = 0.9630 x ADG015!




3. Body weight, Slaughter, Carcass (l?ﬂfiﬁﬂ & H1N)

2) insanmnIwilio Ia (Meat beef grading)

Y v 9
1. tnsatie luaiuunsn (Marbling) thdeilinasgeomainsananinileo In
Y
> seau lvduunsn (Marbling) @iie+a11ual19 (Meat color) & iy (Fat color)
. - 2
ANULLULaZazDenvodtlpIEe (Tenderness)
9
TTULINTAHRUR sEMAATF§oINTN (USDA) > 8 1n3a
Y v 9y Y
sruunsaioveslszmagilu IMGA) > Usunauiionas A,B,C *qaumniilo 5 1n5a
9
srunsAleUlszmMARRAIATIAY (MSA) > 9 1n3a

9 v
- o 9 a 1
2. insaifTinaniiosan (Yield grade, YG) v Taoi seiiunirmumsousy (8 5 1n3a)
g}J Y] 9 oy} Y
> mmwuwu”lwu‘ijwnm (ANUHU I unag)
4 d' 9J o (<Y - %I Iy} 1
YUANUNHIAATUUON (Ribeye area, 12-13) Y11 UNFINYU
s 3 v A Y o Y Yy a Yy o
Lﬂ@ﬁmuﬁllwumjmmmmg (‘tiiJUlﬁ NUFINTIULAS TN D)
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Ruminant Digestion
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4. Digestive system (52 UUN5ED8D1HIT)

m'a“nai’nziaﬂTﬂﬂqﬁuﬁﬂ‘luﬂsmwwwﬁn wazn3naznldiszlanile

Intestine © Omasum

; _ |»7 - \ Esophagus

l:&"‘f" £ “ } v \" g . ) v
ol X .‘!& — :
R " e :5“!3:"
Outer-cellular enzymes Rumen
| NS=LW1=Uan
Acetate
/ Propionate
Mono- —» Butyrate
saccharide - £S5 Abomasum
{Glucose) : . e Cog
i CH,4
Hemicellulose|
: Hydrogen ' FFA
ceptor donor

DIGESTION FERMENTATION




5. Feed intake (1/511an1501 19919115)
1) dmtinemsuds (A, Saguis) > Dry matter (%DM)

A :'?l} ~ 1w 3 A Y ﬁ‘ij Y
Ao 110U IMINANEENAIINTZMeIo0n I)iNa nToRnANUFUoen lvuaud,
0 Y Y A e w Y

> MIMIAANNABINS Inruzved1a 1o lugimine 1wt (100% DM)
Yy 9 ' Y
NaHNT1201115N TANUD3 S 3LUANUUANATNAUNIN AR WA HANWAN Nl

v 9 9 Y 1 v KR A v o J
MU 917 Twe 111594 YSunannudesms Inyuzved Inaodu 9aNUTUNYS

1 A o 1 A 9 d'Q é = 1 a a 9 a 1
’OEJNENﬂ‘]_Iﬂ"Iﬂ%iJ"Imﬂ’QLL‘I’N‘I/]ﬂu cm%zuNaﬂﬁ$1nmammﬁmumﬂmm$6lwNawama“lﬂ

91Ny EuUan ﬂ"ﬁﬂ'i‘ﬁﬂnﬂﬂ%\‘i (hay)
o AP g ,.;_,g,f — ,:_; . —: B A ' ‘:‘ 7 EER Ay

e

1M ITHENVKNN (silage)




a A 9 -
2) Usuaumsnuaie (Dry matter intake, DMI)
DMI voslailofi@esnieldanimeimaion Nasams@edla 3 guuu asil

¥ Y 1
2.1) m3nuais dmsumsiaesInyu (Feedlot cattle) 13 ADG uana19szAunNU

The equations to predict dry matter intake for feedlot cattle under tropical conditions are:

Zebu cattle: DMI (kg/d) = —1.7824 + 0.07765 x BW®” +4.0415 x ADG — 0.8973 x ADG?
(Equation 2.1)

Beef crossbred cattle: DMI (kg/d) = -0.6273 + 0.06453 x BW"" +3.871 x ADG — 0.614 x ADG"
(Equation 2.2)




v Y 1
2.1) m3nuads dmsumsiaesInyu (Feedlot cattle) 13 ADG HanA19szAuNU

Table 2.4 - Dry matter intake estimated for Zebu, beef and dairy crossbred
feedlot, obtained for different body weights and weight gains

Dry matter intake (kg)

Body weight Weight gain

| Zebu cattle Beef crossbred
(ke) (kg/d) (Equation 2.1) (Equation 2.2)
0.75 4387 536
1.00 5.49 6.06
200 125 6.00 6.68
1.50 6.39 723
1.75 6.67 7.70
0.75 5.63 5.99
1.00 6.24 6.69
250 1.25 6.75 731
1.50 7.14 7.85
1.75 742 832
0.75 6.34 6.58
1.00 6.96 7.28
300 125 7.46 7.90
1.50 7.86 8.45
1.75 8.14 8.92
0.75 7.03 7.15
1.00 7,65 7.85
350 1.25 8.15 8.47
1.50 8.54 9.02
1.75 8.83 9.49
0.75 7.69 7.70
1.00 8.31 8.40
400 125 8.81 9.02
1.50 9.21 9.57
175 9.49 10.0
0.75 833 8.24
1.00 8.95 8.93
450 1.25 9.45 9.56
1.50 9.85 10.10
1.75 10.1 10.6
0.75 8.95 8.75
1.00 9.57 9.45
500 125 10.08 10.08
1.50 10.5 10.6

1.75 10.8 11.1




a A 9 -
2) Usuaumsnuaie (Dry matter intake, DMI)
DMI voslailofi@esnieldanimeimaion Nasams@edla 3 guuu asil

a A 9) o Y} dy d' 9) [ 9 1 Y}
2.2) MINUFILN mmumﬁmaﬂﬂﬂgu (Feedlot cattle) N 1¥52AVDIMITUUANTEAL

Alternatively, the equations below can be used, when the concentrate level used in the diet
formulation is known:

Zebu cattle: DMI (kg/d) = — 1.303 + 0.0029 x CL — 0.00005 x CL? + 0.0843 x BW"7 +2.243 x
ADG - 0.271 x ADG?
(Equation 2.4)

Beef crossbred cattle: DMI (kg/d) = —4.8196 + 0.0081 x CL — 0.00011 x CL? + 0.1239 x BW"7
+2.8189 x ADG —0.775 x ADG?

1 v 9 9
A1 CL = Concentrate level (52AU¥09015 }501115UU %)

(Equation 2.5)




A A 9y o o 1 QY o Y v
2.2) MINUAURI dmTunsiass Iayu (Feedlot cattle) NlsszauomsTuaNIzaAL

Table 2.8 -  Dry matter intake for Zebu and beef crossbred cattle finishing on feedlot obtained for
different body weights and weight gains, considering three concentrate levels (30, 60

and 90%)

Body weight Weight gain Concentrate - Dry matter intake (kg)
(kg) (ka/d) (%) - febu Ijjc.:cl‘cmssbrcd
= = {Equation 2.4) (Equation 2.5)

30 4.28 3.13

0.5 60 4.23 3.08

G0 4.09 2.82

30 5.19 3.96

200 1.0 a0 5.15 3.90

90 5.01 3.65

30 598 4.40

1.5 6 593 4.34

1] 5.79 4.09

30 5.87 5.47

0.5 60 5.82 542

90 5.68 5.17

30 6.79 6.30

300 1.0 60 6.74 6.25

90 6.60 5.99

30 7.57 6.74

1.5 60 7.52 6.69

90 7.38 6.43

30 733 7.62

0.5 6l 7.28 7.57

90 7.15 7.32

30 8.25 845

400 1.0 6 8.20 8.40

1] 8.07 8.14

30 Q.03 8.89

1.5 6l 8.99 8.84

G0 8.85 8.58

30 8.71 9.64

0.5 60 B.66 9.59

90 8.52 9.33

30 9.62 10.47

500 1.0 60 9.58 10.42

90 9.44 10.16

30 10.41 10.91

1.5 60 10.36 10.86

90 10.22 10.60




A A 9 .
2) Usuaumsnuaie (Dry matter intake, DMI)
DMI voslailofi@esnieldanimeimaion Nasams@edla 3 guuu asil

a A 9) o (Y] cij 9 d' ~ 1 (Y]
2.3) MInuaas dmsumsmed Inlunasva (Grass-Fed) Nasue1msn gzl

The following equation is indicated to predict dry matter intake for Zebu cattle raised on
pasture:
DMI (kg/d) =-1.912 +0.900 x ST+ 0.094 x BW” + 1.070 x ADG — 1.395 x ADG?

/1 SI = Supplement intake (Msta3ue s kg/d)  auation 26)




a A 9 o Y] cgj 9 d' ~ 1 (Y]
2.3) MInuaas dmsumsmed Inluuasvan (Grass-Fed) Nasue1msn gzl

Table 2.12 - Dry matter intake (DMI) estimated for grass-finishing cattle with different body
weights, weight gains and supplement intake (SI)

Body weight (kg) Weight gain (kg/d) SI (kg/d) DMI Eq. 2.6

0.00 3.09

0.00 0.80 3.81

1.60 453

0.00 3.27

200 0.50 0.80 3.99
1.60 4.71

0.00 2.76

1.00 0.80 3.48

1.60 4.20

0.00 4.86

0.00 1.20 5.94

240 7.02

0.00 5.05

300 0.50 1.20 6.13
2.40 7.21

0.00 4.54

1.00 1.20 5.62

2.40 6.70

0.00 6.50

0.00 1.60 7.94

3.20 9.38

0.00 6.68

400 0.50 1.60 8.12
3.20 9.56

0.00 6.17

1.00 1.60 7.61

3.20 9.05

0.00 8.03

0.00 2.00 9.83

4.00 11.6

0.00 8.21

500 0.50 2.00 10.0
4.00 11.8

0.00 7.70

1.00 2.00 9.50

4.00 11.3
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6. Feed & Nutrients (91115 & InFULH1591115)

/s

ARALIDINITEAN)

Dry matter (DM) IAQUHA = (100- %1i1)

o g
—)

Ash 181 Organic matter (OM) dUN389Ag = (%DM - %Ash) :

Ccp CF EE NFE ?

Crude protein| Crude fiber | Ether Extract | Nitrogen free
(CP) Ts@uvienu| (CF) ielolevieny extract (NFE)

: a3 1 lamsanazaelade

T

laarnmsma
% DM -% Ash -%CP
-%EE -%CF
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6. Feed & Nutrients (91115 & InFULH1591115)

RS (Dry Matter)
- AUNTYI Af (Organic matter) ——

y
Tulsdiu Tadu  (WilN+UIANE  dele
e 510 Tusdin lasiu | | aslulowmsa

nsaeziily  lhsaluiy | VFA, nalaa

e b

LURAIYINANNU

o ¢ ¥
dndaeamsnuormsin e 222

yggzaﬁ 1. MIENNDN (Maintenance)
) 2 AT NNANAR (Production)
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7. Digestion & Fermentation (M51InE0e01115U04 1AL)

v =
LS LAMIAYAS wilauaztnang m“"/‘“g’@lﬂ
NANTIUNITHUN
uaztosayAvIngaunidlugim
/
_ / i .

qagalnyus il o v | |
W - Amin? acid Propionic iGluoose) Ace“i: & butyric Fat‘ly acid
a1 SINEEINIIINY NIIIIIIIIIT I TP PP

s A A4 g X
LA UDIDNATNIUD

l

y, :
pInUszno U WY

y A o
ndie/ luaiu

TUsRuuN

9 9
Tdsauluiiie Tuiuunsnluiie

I
v

UNAIRLAA LN Tesiuuyu

s & A
- URIYVRINER)

=
NATUIUD

Tvaiuruann
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7. Digestion & Fermentation (M51InE0e01115U04 1AL)

a SV | Y q
HNANAAUDINTIIHNNEDELUHAID 11117 (ﬂﬁi‘]ﬂﬂ!ﬂﬁﬂ)

01MS — \,%
=

iy —
wle + Una + wele

luduuy NAIULNBNTATIINLa: I LALEA

nsteaaflulamenunssiniz s

nia luiiuszmedy C
2

(VFA)=C, C, C,

= acetic acid, C, = propionic acid, C, = butyric acid

CH, = methane, CO, = carbondioxide
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7. Digestion & Fermentation (M51InE0e01115U04 1AL)

) SV | Y =
NANAANT1INNNEDELUTIAIDTINT (i‘l_l‘iﬂu)

] A
l:> TN

nsALY 11

IU ) s QGEJ nino acidas
SNU e NPN Protein amino ac
Tilsau / gise v

AMINo Lgc;i(is

ﬂiﬂﬂfﬁhiu

Microbial protein
=~ a ~ J
UIAHUDITAU 1198

i Tutie
LIVER
g

Anselae T sfunazanssenayluinsiauin tdldlsmu (NPN)




7. Digestion & Fermentation (nM3HINg0891115U04 lALii0)
NANANNM TN NIRRT (i)
H I i\./ \ =2 Y 9 A
ommnsilifiy C: o i
Diet

/
iiwoni13And Forages (galactolipids)

- /
NN

VFA nsa luiuszivedie C3

=
NAaLYYINaN /

Concentrates (TG'’s)
GRVZRPRTAY!

,Glycerol
Wiaanan lad
Galactose p
| Asa lui o)
Free Fatty Acids _________*Saturated Fatty Acids
Vst (unsaturated) (C 18:0 & C 16:0)
HNIEINEHAN Asa lvaiuliduedn
Rumen
R
aazund ldian
Small Intestine




 WANNUITUY TDN

T\

SlopeY; Slope Concrete floor

Urine

M3ilsziumnimsdes laved lnyuzuaazad
Tﬂ%uzﬁda ‘(’Jhlﬁ}ﬁiﬂﬁnﬂ (total digestible nutrient, TDN)
TDN = Tilsauiidenld + o lofidonld + mln'lawmsadooividon']ld
+ (luiuiidon'ld x 2.25)
TDN = dCP + dCF + dNFE + (dEE x 2.25)




8. Energy system (5UUNWAIIU)

Net energy system (Energy balance/partition in ruminants)
Moe et al.(1971) NRC(1978-2016)

Gross energy intake, GE (nasnusauinu'ld)

1
F—-—-—--

Feces energy Digestible energy, DE (w&auiidon'ld)
wﬁ’aamiunﬂm

et R

Urine energy Methane energy| Metabolizable energy, ME(nd’ s 1slse Toni g )

wasnuludaay s lusduia
whabin | 1

Heat increment Net energy, NE (ndaamgni)
WalnuaNuiou K | Ko

I | |

: NE_ =Wauugns  NE = Waaugns

f;. o =] fl! Y =
I INDNITAITIFN DM IVHANANAA
-
ME = NE_+NE +Heat increment

Total heat production of animal
Namﬁwﬁ’aammm%’auﬂu NEp = NEmilk+NEconceptu5+NEweight gain +NEaclivities




8. Energy system

GROSS ENERGY (GE)

FAECAL ENERGY

(1) Feed origin
(2) Metabolic origin

(APPARENT) DIGESTIBLE ENERGY (DE)

A. METHANE ENERGY
B. URINARY ENERGY

(1) Feed origin
(2) Endogenous origin

METABOLISABLE ENERGY (ME)

ME for PRODUCTION

NET ENERGY
FOR
TISSUE GAIN

Heat of Fermentation

ME for MAINTENANCE

]
/ /| NET ENERGY

NET ENERG Y
FOR
MILK PRODUCTION

/ FOR
// /| MAINTENANCE

> o~
f‘ — #* — —% — 4/ | Basal Metabolism
HEAT [ Activity

| PRODUCT’ON | Body Temperature

From (1) Heat Increment
(2) Maintenence NE



9. Protein system (5zuv 11/5611)

= Nitrogen x 6.25

Available CP

» Bound / ADF-CP
T A v Y
- | delianuiougs
| n ¥/ -
. azgoa il duazTuoen

RDP

* aza 1t luNTLMIZHED

" 4

2 d H =1
aUN FJ'[mICI'ObeS]Glﬁmﬂummﬁ:

arlaén

RUP

Tliazaelunszmneniin Ivaru 11
a1'ldi8n

p[{&auﬁdaﬂ‘lﬁuﬂmmda AA unln ] ayunges lila dueenniaya
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9. Protein system
. y (Wsdunniula)

(Rumen Degraded P) (Rumen Un-degraded P)

RDP l ]

| 1

a be/(c + 1) 1-a-{bc/(c + r)}

¥

RDPin QDP RDPin SDP RUP

(Quickly Degraded P)

(Slowly Degraded P) (Rumen Un-degraded P)

(WsRungneioe1sdn) (WsRunbigneias)

T :\'1 lnald
» | 3] "
(WeRunigneiealiida)
1

0.8
|

10 0.9{RUP-6.25ADIN}  {0.1RUP/6.25

FME intake (MJ/d)

or

TDN intake (kg/d)

+ADIN}

ERDP = MCP
(Microbial CP)
(WsRuanqiiuvit)

(8-11gMCP/M) FME) (

(130gMCP/kgTDN)

......... K
0.25MCP/6.25

MTP
(Microbial True Protein)

e S PR
0.85 0.15MTP/6.25
¥ :
rotei NP = k, MP DMTP + DUP = MP
k_=1.00 Net Protein n
» (NP) K, (Metabolizable Protein) [
MP,, = NP e Ko =100 | (3 tedte 0% LonTorme iR
= m (Wshugns) m (Tsmun sz lanilh)
k, =0.59 :
™P,, ky =033 -
(Wes129En) K=068 (1- k.})i/6,25
__.[ BEN (Basal EndogenOUS N)] ‘ e 2
I .
L—»: Dermal losses as scurf + hair Urine N FecalN

szuulusAufianunsaldusslavidlé(Metabolizable protein system)uasAFRC (1993)
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9. Protein system

RUMEN DEGRADABLE dg

UNDEGRADED DIETARY
PROTEIN (RDP)

PROTEIN/(UDP)

o+ ENERGY
4

| 4
RUMEN MICROBIAL
AMMONIA PROTEIN

PROTEIN REACHING
SMALL INTESTINE

_ (APPARENT) { FAECAL
DIGESTIBLE CRUDE PROTEIN 1) Feed origin
PROTEIN (DCP) 2) Metabolic origin

(in micro organisms

METABOLISABLE PROTEIN (MP)

MP for PRODUCTION MP for MAINTENANCE

NET |\,
\ PROTEIN |,
0

F I
"\ |PREGNANCY|/, NET

PROTEIN

—————r PROTEIN

FOR MILK % e ) FOR

" s I |MAINTENANCE
\ - Tl bl ¥ 1' Protein turnover
- v ' URINARY =
s . UREA (-
TTo---- 1711} MITROGEN !

From

1) Amino acld imbalance
2) Proteln Turnover

3) Rumen ammonia

4) Excess MP




10. Study and Trial (Ms@AnNYMaENATOD) in vitro & in vivo

1) MIANEINIH9U AT (in vitro )
1.1) msUsedivaaamie Insugennsdns > Feed Table
1.2) msdsziiugumves Insuzisanidinn > AA, FA, eNDF - Feed Table

2) M3naaeurINens lavesormisuas Inxsue (in vitro )
2.1) mﬁﬂﬁzgﬁuﬂmmwﬂiié@ﬂ‘lﬁ’maﬂﬂwmuu in vitro = Feed Table
M3e08 1AInnUEe Lazdunsedag (in vitro digestibility > IVDMD, IVOMD)
mMtunsinges A uamanaauAaRHRaYY (in vitro gas production)

v Jd

MIUBIDIINYALDIMT lUNIIEHINUBITA] (in situ Nylon bag technique)

q

9 v Y 9J v a 9
ﬂTiﬁﬁ'NWmu1§TumﬂgaﬂmﬂNIWGU@\Tﬂ"I'iclﬁ]f'N]ﬂﬂ‘]JﬂﬂlﬁTﬁﬂjﬂ NIRS




10. Study and Trial (Ms@AnNYMaENATOD) in vitro & in vivo

~

o Ll ETRDN
. « ] =
| 4
= A '
A | !

{ P LANETTY
o
\4

< 9 Aa oA 1 Y . .
mﬁﬁﬂmmwmﬂgmmi LATHINTEY 1AvUDd 1nTUY (In vitro )

»

| al &1




10. Study and Trial (Ms@AnNYMaENATOD) in vitro & in vivo

9y
= v J . .
3) MIANYIMATOLAIITAINAAD (in Vivo)

o

;‘ 1. msﬂ%aﬁuaumimuu
\/\J 6 (Nutrients Balance)

’
3
.

Slope Y Slope Concrete floor

i

Urine

2. MSHIMANNADINIT AT U

(Nutrients Requirements)

3. mslszdivanssouzmsnan
6 (Production Performance)




10. Study and Trial (Ms@AnNYMaENATOD) in vitro & in vivo
3) miﬁﬂymm@‘umﬁsia819%’%@@%1@@1@@11413%@@@%’@5(in VIVO)

¥

smnamsnuld Mg 1d Inrus S W |
913 1 / 0111311100 USnaya / Jaanzndueen i 1 '




10. Study and Trial (M35 0UMIAIANNABINT IAFUL)

a\ 1 9 (oY .
4) MyUszunImnnuaoIN1INaIu (Energy requirement)

1. Tael¥inSeiioilszeana

Calorimetric methods.
(ARC, 1965, 1980)

- -

i

B a1 2. lagmsnaa
| Long-term feeding trials.

(Taylor et al., 1981, 1986)

3 ﬂ]iﬁﬂ‘l&lﬂﬂﬂﬂ1ﬁ°ﬁ1!!ﬁﬂ$“ﬂ1ﬂ
Comparative slaughter.

(Lofgreen, 1965; |
Lofgreen and Garrett, 1968) |




10. Study and Trial (M35U52lUMAINNNAINS TnFUL)

a\ 1 9 (oY .
4) MyUszunImnnuaoIN1INaIu (Energy requirement)

Net energy system (Energy balance/partition in ruminants)

Moe et al.(1971) NRC(1978-2016)

Gross energy intake, GE (masnusuiinuld)

Digestible energy, DE (ndanuiidosld)

ro- - |
Feces energy
wasnuluya
C-—-—=-"--=- i i

Urine energy
nasnuludaane

Methane energy
wasan lugduna

Heat increment

naanuANuiau

L

Metabolizable energy, ME(n#1amiliilse Toni18)

S

Net energy, NE (waanugni)
K | Koo
I I
NE, =wadqwugni  NE =Wasugns

I
| , :
= o = = 9 =
I INONITATTITN iWens Iinananan
L -
ME = NE_+NE, +Heat increment

Total heat production of animal

= ar C) —
HANBANAIITUANTOUT I NEpP = NE i *NE conceptustNEeight gain +NEaciivities




10. Study and Trial (M35U52lUMAINNNAINS TnFUL)

a\ 1 9 (oY .
4) MyUszunImnnuaoIN1INaIu (Energy requirement)

Balance trial (Animal Calorimetry) “IAMANNT u@awé’aam” |

Calculated: Sum O, consumption (L/day)

Calibrated Gas analyzer

Gas volume X O, concentration (%) Span gas (0,, CO,, CH,N,)
Gas Flow rate (L/min)

Data gas collection (L/day)

Collected gas (0,, CO,, CH,) from:
head cage & ambient air

Calculate: Heat production
Equation by Brower (1965)

O, concentration (%) =
(O, conc. in the head box - O, conc. in the air (%))

Total Heat production (HP, kJ/day) = 3.866 O, + 1.200 CO, - 0.518 CH, - 1.431 N




10. Study and Trial (M35U52lUMAINNNAINS TnFUL)

"\ 1 9 (oY -
4) MyUszunImnnuaoIN1INaIu (Energy requirement)

The concept to evaluate net energy requirement system
Moe et al.(1971) NRC(1978-2016)

kp = ER / MEI (ER:0)
—

ME intake (MEI)
o T~ k

m = FHP / MEI (ER=0)

Energy balance (ER)
o

Fasting heat production (FHP)

——— What are animal require 22? —
lg ; 1. Energy requirement for maintenance ???

2. Energy requirement for production ???
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10. Study and Trial (MsUszmummanuaoams Insue)
4) M5U5THUMIAIANUABINTNEINY (Energy requirement)

q Y A ! o
1. Taeldins 090152 gna
Calorimetric methods
[~ o as Ei =
- umsdandsnungaaes i)
(uya Jaanz wandauda awion)
NANGIUNNU A ATudIuitons

= lo o
Ao naanunannu'la (ER)

Energy retention

ME intake
NEm

;cf s g3
2. Tpamanaanuaedn il usseznai1ulu

Long-term feeding trials

l@dlumssangsanunnndu'ld
Taense uaaztiumsiaiimiinves
1 s o’c.i' =S cg =N |
sumedainnay (lagauyain
:g as d' = dy o EJTC& Y Y,
Wmin LI Inna I unnue 1'la)

ME intake

\MEQ
S MEm

ADG
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10. Study and Trial (M3Uszdivvimanuasans Inyue)
4) M5U5THUMIAIANUABINTNEINY (Energy requirement)

MIANHIASMIT KA BN
Comparative slaughter

Body Fat, kg

360

B WATER
Y = 3.588 + 0.671 X - 0.00034 x2

R? = 0.989

L T

I A 1
/ Y = 0.037 X + 0.00054 X2 - 0.610

I I T —

L L L

. 4320

280

1260
‘1240

1200
1180

160
140
120
100

2 " PROTEN i
Y = 0.235 X - 0.00013 X - 2.418
[ 1 [ [ | i 1 i

100 200 300 400 500 600 700 800
Empty Body Weight, kg

Body Water, kg

Body Protein, kg




10. Study and Trial

(Rumen Degraded P)

CP Intake

(Wsmunnuls)

(Rumen Un-degraded P)

RUP

(Rumen Un-degraded P)

FME intake (MJ/d) | (8-11gMCP/M) FME) ( ERDP 2 MCP
or (Microbial CP)

(WsRuanqiiuvit)

TDN intake (kg/d)

(130gMCP/kgTDN)

MTP
(Microbial True Protein)

0.85
¥
= NP = k. MP DMTP + DUP = MP
M:’N :: Lzo r\ll‘e(t,iP;o)teﬁm : k1 o (h{eta:)olizaIl)lefl'ote!in) <
mT . (Wshugns) k: e (uU?Z-T*.m Widsxlanilh)
(n’;'i;r\;g:’:ﬁw) t‘: :(?"6383 (% k.});/6,25

—: Dermal losses as scurf + hair Urine N

(Protein requirement) d -
a be/(c + 1) 1-a-{bc/(c + r)}
¥
RDPin QDP RDPin SDP
(Quickly Degraded P) (Slowly Degraded P)
(Wadviigneiaelida) (‘Iﬂ?ﬁiuﬁqrﬁagi‘.ﬁﬁ) (Wsdutigneas)
l 0
0.8 1.0

0.9{RUP-6.25ADIN} {0.1RUP/6.25

+ADIN}

......... K
0.25MCP/6.25

_________ R
0.15MTP/6.25

szuulusAufianunsaldusslavidlé(Metabolizable protein system)uasAFRC (1993)
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10. Study and Trial sziuainnudesnislilsau (Protein requirement)

CP Intake
(Wsmunnuls)
(Rumen Degraded P) { (Rumen Un-degraded P)
RDP I |
|
a be/(c + 1) 1-a-{bc/(c + r)}
\ 4 ¥ ¥
RDP in QDP RDPin SDP RUP
(Quickly Degraded P) (Slowly Degraded P) (Rumen Un-degraded P)
(WsRuiigneasléid) (Wsiufigneias1sdin) (WsRunligntien)
I | :
» 4 0.9{RUP-6.25ADIN}  {0.1RUP/6.25
‘ +ADIN}

FME intake(Ml/dn (8-11gMCP/MJ FME) ( ERDP 2 MCP
or (Microbial CP)

TDN intake (kg/d) ) (130gMCP/kgTDN) (TsRuannafiuyise)




<=

= =\ 1 9 = -
10. Study and Trial 1szidiuamanuaosnsldsau (Protein re
L{Tﬂiﬁuﬁgﬁ{q'ulﬁm] J L{Tﬂs‘ﬁuﬁqrﬂmhﬁ%ﬁ} J L {'Eﬂ?‘ﬁ'uﬁ’lﬂgnﬂaﬂ} J
| | I i
ﬂiﬁ 1-|‘3 0.9{RUP-6.25ADIN} {0.1RUP/6.25
| +ADIN}
FMEintake{MJ!d}] (8-11gMCP/MJ FME) ( ERDP =2 MCP
or (Microbial CP)
TDN intake (kg/d) ) (130gMCP/kgTDN) (TWlsfuanqfinyite)
e >
0.75 0.25MCP/6.25 i
1 -

MTP
(Microbial True Protein)

--------- >

0.85 0.15MTP/6.25
+ -
1 NP = k, MP DMTP + DUP = MP
k_=1.00 Net Protein n _ _
) (NP) Ky (Metabolizable Protein) —
Mbm = Nm (TlsPuams) K = 1.00 L (Tulsihun sz lenil)
:g - 0.59 ,:
i MPI‘I‘I il = D|33 -
(WaATEN) Ki=068 (1 kw’;‘fﬁ-ﬁ
—»[ BEN (Basal Endogenous Nh]_
—I- Dermal losses as scurf + hair . Urine N Fecal N

quirement)
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10. Study and Trial (M3Uszdivvimanuasans Inyue)
5) M515uumIAInNAeenT 1U5AU (Protein requirement)

MIANHIASMIT KA BN
Comparative slaughter

Body Fat, kg

360

B WATER
Y = 3.588 + 0.671 X - 0.00034 x2

R? = 0.989

L T

I A 1
/ Y = 0.037 X + 0.00054 X2 - 0.610

I I T —

L L L

. 4320

280

1260
‘1240

1200
1180

160
140
120
100

2 " PROTEN i
Y = 0.235 X - 0.00013 X - 2.418
[ 1 [ [ | i 1 i

100 200 300 400 500 600 700 800
Empty Body Weight, kg

Body Water, kg

Body Protein, kg
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11. Physiological Stage (¥39528gv09a35mMan1nved latlio)

1) M3A59%N (Maintenance)

0.30 q 0.60 ~
0.25 A
0.45

0.20 A

0.15 A

Heat production, Mcal/EBW®75/d

Heat production, Mcal/EBW®73/d

0.10 :
: 0.15 -
.
0.05 -\ :
NEm E
0.00 . T T 1 0.00 T T T
0.00 0.10 0.20 0.30 0.40 0.00 0.15 0.30 0.45
. . 5 izable enerov. intake. Meal/ 7075,
Metabolizable energy mtake, Mcal/EBWO75/d Metabolizable energy intake, Mcal/EBW®75/d

. . . . . ) .2 - Representation of the relationship between heat production and metabolizable energy
Figure 7.1 - Representation of the relationship between heat production and metabolizable energy intake for Zebu animals reared in feedlot, based on equation 7.7
intake. ’ o

NEm = FHP (fasting heat production)

Zebu cattle > HP =0.0749 x g3.8684xMEl
Beef crossbred cattle > HP = 0.0749 x g#0612xMEl



11. Physiological Stage (¥39528gv09a35mMan1nved latlio)

1) M3A59%N (Maintenance)
N*6.25=CP - MPm = 4 g/BWO75/d

1.40
RN = 0.7066 x NI —0.4313

o 120 R? = 0.81 .t |

3 1.00 . * +

m "

S 0.80 *t - .

- . .

g 0.60 -

0 e s

(@] .

£ 040 9 ¢

= N -

o 020 o 4 .

b * ____‘

£ 000 T,

-~ * L 3

Z 020054 1 1.5 2 2.5
-0.40

Nitrogen intake, g/BW?%7

Figure 8.2 - Relationship between retained nitrogen (RN) and nitrogen intake (NI), expressed as
g/BW%7, Adapted of Véras et al. (2007).



11. Physiological Stage (¥39528gv09a35mMan1nved latlio)

1) A15A1TIHN (Maintenance) | MCP (g/d) =-53.07+304.9x CPI +90.8 x

1600 4

1200 4

SO0 4

400 <

TDNI —3.13 x TDNI?
RDP (g/d) = 1.11 x MCP
1.11 - efficiency of the use od degraded N for
microbial N as 90%, so 10% of net N loss in the rumen
MPI = (MCP x 0.64) + (RUP/0.80)

» *
¢
» .
v N @
* (
® °
* -y
> °
k3
I 2
g *
* o

Retamned N = 06671 x Absorbed N
-=0.7419

=400

Retained nitrogen, mg/BW? 73

0

S00

T 1

1000 1500 2000

Absorbed nitrogen, mg/BW? 7>

Figure 8.3 - Relationship between retained nitrogen and absorbed nitrogen. Adapted of Véras et al.

(2007).



—-— -—
(d o d (d (d d (d U d (d
> Ol O J O D > D
° O 0 C ° ° ° O OC o Jo O O O
C C D C

9
11. Physiological Stage (¥39528gv09a35mMan1nved latlio)
1) N15A159%W (Maintenance)

raised in feedlot. Symbols represent data from Zebu cattle (0), beef crossbred cattle
(D), and dairy crossbred cattle (x).

Table 8.5 - Metabolizable protein required for maintenance of beef cattle raised on pasture and feedlot

System Equation EBW'7 MPm
Feedlot MPI = 285.35 + 400.05 x EBG 72.0 3.96
Pasture MPI = 270.53 + 532.46 x EBG 62.7 431

MPI = metabolizable protein intake (g/d); EBG = empty body gain (kg/d); EBW®” = metabolic empty body weight
(kg); MPm = metabolizable protein required for maintenance (g/EBW®7),

1000
1600

_ _ a al
E = 800 >
) x o 0 5
1200 oo 0 o 4
| o X & £
g g = 600
g 800 &,
2 2 400
% 400 £
= £ 200
= = MPI=270.53+532.46 xEBG
= MPI=28535+400.05xEBG T e ol

0 0

-0.,50 0,00 0,50 1,00 1,50 2,00 -0,30 -0,10 0,10 0,30 0,50 0,70 0,90

Empty body gan (kg/d) Empty body gain (kg/d)
Figure 8.5 - Relationship between metabolizable protein intake and empty body gain of animals
Figure 8.4 - Relationship between metabolizable protein intake and empty body gain of animals raised on pasture




11. Physiological Stage (¥39528gv09a35mMan1nved latlio)

2) MITAD e (Growth) Retained Energy - (RE) > dusfusiu EBW iaz EBG
Proportion of fat ttag protein

Body Fat, kg

360
340
320
300

2801

260
240
220
200
180
160
140
120
100
80
&0
40
20

T L) T 1

T L] LI R |

i

T L 1 ¥

Protein retained > duWuENy SWG iazal RE

o %

i i i 1 1 ! I 4

100 200 300 400 &S00 600 700 800
Empty Body Weight, kg

Body Fat, kg

360

280

240

120

=X

| v=3588+0671X-0.00034 x*

D T S G G L S e e L

S

[ L2

B WATER

R? = 0.989

1 far [/
Y = 0.037 X + 0.00054 X2 - 0.610

11

PROTEIN
Y = 0.235 X - 0.00013 X2 . 2.418

L] 2 R ) - i 1 = ] i

L 1 L i

ol L b - L 1 . i L

»'e

Y |

100 200 300 400 500 600 700 800
Empty Body Weight, kg

, 4320

300
280
260
240

7220

200

1180

160
140
120
100
80
60
40
20
0

» + 4100

80
80
40
20

0

Body Water, kg

Body Protein. kg



10. Physiological Stage (¥395285v09a35mMen1nved latlio)

2) M3saad Ia (Growth)

Body Fat, kg

360 |-

340
320
300

2801

260
240
220
200
180
160
140
120
100
80
&0
40
20

T I B 1 ¥ 1 i t L] L) ¥

o %

Il I 4

100 200 300 400 &S00 600 700 800
Empty Body Weight, kg

Body Fat, kg

Retained Energy > RE = 0.0635 x EBWO0.75 x EBG1097

Proportion of fat = 0.12 x RE — 0.14

Proportion of protein = 0.253 — 0.027 x RE
Protein retained = SWG x (268 — [29.4 X (RE/SWG)])

360

280

240

120

| v=3588+0671X-0.00034 x*

B

WATER

R? = 0.989

" PROTEIN

L] 2 R ) - i 1 = ] i

Y =0.235 X « 0.00013 X2 - 2.418

. 320

1280

S 260

240
1220
1200
180
1180
140
{120
{100
180
1 60
4 40
4 20
1 0

» + 4100

4 80
- 80
1 40
20

100 200 300 400 500 600 700 800
Empty Body Weight, kg

]

Body Water, kg

Body Protein. kg



11. Physiological Stage (¥39528gv09a35mMan1nved latlio)

2) M3saad Ia (Growth)

175 4

150 A

125 A

100 A

75 5

Body fat content (kg)

50 A

25 4

8,8° ¢« |EQEBW = (EBW/MEBW) X SREBW

BF = B, X e(B1XEBW)

BF = Body fat content (kg)
EBW = empty body weight (kg)
By e By = AT Ty

*% | NEg=B,x EQEBWO75 x EBGHL

¥

Feedlot > NEg = 0.061 x EQEBW?7> x EBG1035
Pasture > NEg = 0.052 x EQEBW075 x EBGL62
EBG = 14.914 x NEQ®9662 x EQEBW0-7246

0 100 200

300 400
Empty body weight (kg)

500 600 700

Figure 7.4 - Relationship between empty body weight and body fat, considering all the animals 1n

the BR-CORTE database.
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Bulls
— —  Steers
————Heifers s

(Mcal/day)

Net energy requirement for gain

A
0 T T T T T T T

150 200 250 300 350 400 450

Empty body weight (kg)

xy requirement for gain

¢
=)

Net ener:

(Mcal/day)

) 9
11. Physiological Stage (¥39528gv09a35mMan1nved latlio)
2) Mswsaas Ia (Growth) Ysziiuaudsansnaaau

8 -

—————— Zebu
_— Beef crossbred
Dairy crossbred

0 T T T T T T T

150 200 250 300 350 400 450

Empty body weight (kg)

Figure 7.5 - Estimate of net energy requirement for gain for Zebu animals of different sexes (A)
and for bulls from different genetic groups (B). For all estimates, the model used was
proposed for animals on feedlot, considering the equivalent empty body weight
inherent to each category and an empty body weight gain of 1 kg/d.
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11. Physiological Stage (¥39528gv09a35mMan1nved latlio)
2) Mswsaas Ia (Growth) Ysziiuaudsansnaaau

0.08 1~
RE =B, +B, x MEI,
0,2
£ 0.06
%
m
m
= o
= i
2 b
= 0.04 2
] m
5} |/
o [*]
5]
£ 002 E
= &
Q0
b=}
L]
0.00 4 ; . i 3
0.0 0.1 0.2 0.3 0.4 51 0,4
Q
Metabolizable energy intake for gain, Mcal/EBW®7%/d 2

Figure 7.6 - Retained energy and metabolizable energy intake for gain ratio. e

Metabolizable energy intake for gain, Mcal/EBW®7%/d

Metabolizable energy intake for gain and retained energy ratio. Symbols represent data from
bulls (A, A), steers (¢,#) and heifers (o, ). Solid dots represent Zebu animals and empty
dots represent beef crossbred cattle (adapted from Marcondes et al., 2010).
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11. Physiological Stage (¥39528gv09a35mMan1nved latlio)
2) mssaas Ia (Growth) Usziiiuanudeesns 1Usau

-2

0

Retained protein (g’kg EBW®79)

Retained protein > RP (g/EBW?° ) = -2.155 + 0.474 x MPI (g/EBW?75)

RP =0.474 x MPI—-2.155
R? =047

2 4 6 8 10 12 14 16
Metabolizable protein intake (g/kg EBW°7%)

Figure 8.7 - Relationship between retained protein (RP) and metabolizable protein intake (MPI) of

animals raised in feedlot. Symbols represent data from Zebu cattle (0), beef crossbred
cattle (0), dairy crossbred cattle (%), and animals raised on pasture (A).
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3) ﬂTj?T‘]JC]M;f (Reproduction) - msaaries ﬁwwﬁ’ﬂgﬂiuﬁ’@q TIUIUIUNAINDA

Fetal Weight, kg
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v g}} 9}

X Ferrell et al,, 1982; Prior & Laster, 1979 °
O Ferrell et.al., 1976 "
g *  fJakobsen et al., 1957, 1956 ;'
¢ Elleaberger, 1950 P
1 O  Winters et. al. 1942 x
0 30

Day of Gestation

Relationship of fetal weight to day of gestation in cattle (NRC, 1996, 2000).
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3) AnudeamInganugniifionsaaios NEpreg (Mcal/d) = CBW x 0.000000793 x TG3047
CBW = uu.ve3gn In lugarrannaea (kg) 1000

TG = $ui MEpreg (Mcal/d) = NEpreg / 0.12
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cae
Lo

1000 +

800 1 = BCNRM system
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Net energy required for pregnancy, kcal/d
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Days pregnant, d

Figure 10.2 - Net energy requirements for pregnancy of an Angus-Hereford cow carrying a calf with
estimated 32 kg calving weight (continuous line, BCNRM 2016) and of a Zebu cow
carrying a calf with estimated 32 kg calving weight (dotted line, BR-CORTE 2016).
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3) anudeams TlsdugnTifionsaaios NPpreg (g/d) = CBW x 0.0000001773 x TG2%5
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Figure 10.3 - Net protein requirements for pregnancy of an Angus-Hereford cow carrying a calf with
estimated 32 kg calving weight (continuous line, BCNRM 2016) and a Nellore cow
carrying a calf with estimated 32 kg calving weight (dotted line, BR-CORTE 2016).
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4) 15 1 NanN A ALY (Lactation) paraa LY 3zezveamsliuL 1 nans Yae
HP = 97.8 x exp(0.0024x MEI)

NEg = EBG x (1.0076 x EBW-0-2389)

] MPm = 3.9 x SBW0-75

NPg (g/d) = EBW x (376.4 x EB\W0-1839)
NPg = MPg convert effiency (k) = 47.4%
MPI (g/d) = CPmilk/0.67 x 10000
MCP (g/d) =-53.07 + 304.9 x CPI + 90.8 x

TDNI - 3.13 x TDNI?
RDP = MCP
RUP = (Total metabolizable protein — (MCP
x 0.64))/0.80

4r

12 r

10

Milk Production, kg/day
o8
¥

9 5 10 15 20 25 30
Waek of Lactation

Generalized lactation curves for cows producing 5, 8, 11, or 14 kg of milk at peak milk production (NRC, 1996 2000)



. 1 Y
12. Environmental Impacts (HanIZNUAdANINLINADN)
1) mstandaesmafimuazmiveu lasen lsd (CH, CO, emission)

Calculated: Sum O, consumption (L/day)

1)

Gas volume X O, concentration (%)
Gas Flow rate (L/min) /A

O, concentration (%) =
(O, conc. in the head box - O, conc. in the air (%))

myianmsmala Iafsmnamna (0, 1% naziamsiaailaess Co,naz CH,)
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12. Environmental Impacts (HanIZNUAdANINLINADN)

1) mstandaesmafimu (CH, emission)

Gas volume

Gas Flow rate (L/min) 4

X O, concentration (%)

Gas flow

12.0

300 ~
250 - y =19.3276x +37.523 .
R2=0.8766 . -7
. _ -
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- o 2o, ¢ ’. A

- $ o
= 150 - $p s 23N L
S R
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o .‘0,(4 d ¢
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Figure 6.1 - Relationship between daily production methane (CH4) and dry matter intake (DMI).
The points represent the evaluations considered for the development model (n = 125).
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Scheme 12.1. Summary of the nitrogen cycle.

. ! Y
12. Environmental Impacts (HanIZNUAdANINLINADN)
2) m3vuaegands lulasau (Nitrogen excretion)
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12. Environmental Impacts (HanIZNUAdANINLINADN)
3) msvumegadeneanosea (Phosphorus excretion)

Fecal P

Urinary P

|

Soil

Pasture

Water

P intake

Recycle of P via
saliva

Scheme 12.2. Summary of the phosphorus cycle.
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12. Environmental Impacts (HanIZNUAdANINLINADN)

Usziuamstuoegands lulasou (Nitrogen excretion)
Fecal N (g/d) = 2.55 + 0.048 x BW — 3.47 x TDNI + 0.30 x NI
Urinary N (g/d) = 3.26 + 3.68 x DMI + 0.18 x NI
Urinary N (g/d) = 3.82 + 0.34 x NI

Usziiuamatumegaaeweanesea (Phosphorus excretion)
Fecal P (g/d) =1.47 —0.0019 x BW + 0.48 x P intake

Total P (g/d) = 1.90 — 0.0030 x BW + 0.53 x P intake

Lﬁa BW = body weight (kg)  TDNI = total digestible nutrients intake (kg/d)

NI = nitrogen intake (g/d) DMI = dry matter intake (kg/d)
P intake = phosphorus intake (g/d)
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