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AUABINISLAYUL (Nutrient Requirements)
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B USuaulnvugluingfuniee1visdnd (nutrient content)

m Lnvusiianansolsuselowile (hutrient available)

B ANNABINITEATULURIERT (animal’s requirement)

® 2. msadrannssuaudeanisinvuyvesdn? (Establishing

Nutrient Requirement Standards)




1.A715ATRUAAUADINIT LNYULVDIFH )

N

& USunalnvugluingiuoimsdnd (nutrient content/nutritive values/Feed composition Table)

B A5197P91nATATIZINNGAL LKW DM CP CF NDF EE Ca P

n  snmuAmslaguy TngRue1msdad (Feed composition Table pdagns undsdonrudesnsinsuylaiiie)
® Tnwueitanunsaldusslenild (nutrient available)

m  Digestibility (nutrient digested + absorbed) = ([(Intake-Feces))/Intake)x100

m  Digestible nutrient = quantity available for metabolism

B Retention of nutrients = nutrient deposited in animal’s tissues after metabolism
B e.g indirect method (Intake — feces- urinary — gas —heat losses)

B Direct method (comparative slaughter technique)

®m nutrient providing Energy = Protein, Carbohydrate, Fat

®  audesnislarurvesdnianimal’s requirement/ Requirement Table)
B Modeling: regression equations to predict digestibility/ nutrient or energy retention
B Requirement = Maintenance + Production (body + milk/egg/wool/work + conceptus)

m  Allowances (nutritionists) = account for variability of nutrient composition and bioavailability of

feedstuffs, inhibitor or toxins, processing and mixing, nutrient loss from storage and other factor
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@Qﬂﬂﬁgﬂ@UﬂTQLﬂNiH@TWTﬁﬂ@’J(Feed Fraction)

< DM >
OM >

y 3

H20 Ash

— ,

Dry matter(DM), Ash (Crude minerals), Organic matter(OM), Crude fat (ether extract, EE), Crude protein (CP), Crude fiber
(CF), Nitrogen free extract (NFE), Neutral detergent solution (NDS), Neutral detergent fiber (NDF), Acid detergent fiber
(ADF), acid detergent lignin(ADL)



Total feces collection for in vivo digestibility study method

Total feces collection

Apparent 3 (dietary intake — fecal output)
digestibility (%) = dietary intake x 100
”~ 1
4 ’
N
r
S
(7 \)
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Collection should be done
- Urine at 24 hours interval.

Fig. 6 Manual collection of feces



Anszrdsunaunisnula(Feed intake)/n1seaala(Digestibility)

Exercise
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1) Steer Feed intake and digestibility calculation
DM Digestibility (%) =[(DM intake - DM output of feces)/DM mntake]*100
Where;
DMD: Digestibility of dry matter
DM : Dry matter

DM mntake = Feed intake (kg)x DM in feed (%)+100
DM output to feces = Fecal output (kg) x DM 1n feces (%2)=100

Steer no. 903 Steer no.901
Intake, | DML% DM Intake, | Intake, | DML% DM Intake,
kg/day kg/d kg/day kg/d
Straw 3.44 74.26 2.55 4.8 06.10 =
Concentrate |3.02 89.19 2.609 3.5 87.02 =
Total DMIT | [N | I [ 5.24 iy
Steer no. 903 Fecal output Steer no.901 Fecal output
Date Feces, kg Date Feces, kg
June 3 12.42 June 3 13.59
June 4 13.92 June 4 13.53
June 5 14.84 June 5 14
June 5 11.82 June 5 13.79
June 6 12.22 June 6 15.27
June 7 17.94 June 7 14.37
June 8 15.28 June 8 17.5
Average 14.06 Average =

In cow no. 903: Dry matter in feces, % = 12.57 %

Calculated for cow No.903

DM Dig (%) = [(DMintake — DMfecal)*100]/DMinatke

DM Dig (%) = ((5.24- (14.06x12.57 = 100)) x100) + 5.24
=66.27 %

In cow no. 901: Dry matter in feces, = 14.72%
Calculated for cow No.901
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i (Total Digestible Nutrients, TDN)

TDN = dCP + dCF + dNFE + 2.25 dEE

= dCP = digestible CP

= dCF = digestible CF

= ANFE = digestible NFE

s EE = digestible ether extract




i Net Energy System-szuuwdsaugns

Metabolizable , Net Energy

Digestible -7 Enlﬁlrzgy \(NE=NEm+NEp)
Energy \ (ME)
Gross _~ (DE) _ Heat increment
Energy Urinary &
(GE) Gaseous Energy
Fecal
Energy

GE=W8331u57Y, DE= wasuigasle, ME= waanunlduselewdls, NE= wdauans,
NEm= WasugmBiion13a1593m, NEp= wasaugnsiienisiananan(NEg, NEL, NEw, etc)



i Net Energy System

wdsnudgesld(Digestible energy, DE)

wasauswnnmsnu(Gross

Energy intake, GEI)

_ wawnunnya(Fecal energy)

a. Undigested feed residues
b. Metabolic products

e Mucosa

e Bacteria

e Enzymes



‘L Net Energy System

Digestible
Energy (DE)

wasnmildse Teni1d(Metabolizable energy, ME)

—wasunnitaanz(Urinary energy)
a. N disposal(urea, uric, ammonia in urine)

Wﬁ’wmﬁ]1ﬂl,Lfﬁ”ﬁﬁ]mmiwﬂ’ﬂiummaummi(GaseOUS energy)

—a. Gaseous products of fermentation
(CH,)
b. Lost via belching or bowels




‘L Net Energy System

— wasnugni(Net energy, NE)

Metabolizable __
Energy (ME)

— Heat increment energy-wﬁ“wuﬁgﬁ'm%umﬂmﬁﬁummﬁ
a. Heat of digestive fermentations
and action
b. Heat of metabolism



i Net Energy System

____ Production (NEp)-wé’amqu%lﬁamﬂﬁwaNam W 1ila(weight gain;
NEg) ﬁﬂuu(lactation;NEl)

a. Tissue growth/weight gain/fetus

b. Stored in products (milk, egg, wool, etc)

ndanuans-Net
’ c. Work

Energy (NE)

— Maintenance (NEm) 'Wﬁﬂﬂl&tjﬂ%tﬁﬂﬂﬁﬁﬁﬂ%W
a. Basal metabolism

b. Activity at maintenance
c. Sustaining body temperature
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(Establishing Nutrient Requirement standards)

N

L/
® szuvannsgiumuuzinslilnvuy
B Ussnelvg AusinudnrinunsgIue M sdnilAgIdevaIUseivelng

B USEnAanII¥D1d19ns Agricultural Research Council (ARC)

m UsenAanIgeLsni National Research Council (NRC)
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(Establishing Nutrient Requirement Standards)

@O REA AT - RES BN WRRIRE -

NUTRIENT REQUIREMENTS H AR R R a7 %
OF DAIRY CATTLE (2000%8)
Seventh Revised Edition, 2001

(NRC, 1945) (NRC, 2001) (NARO, 2009) (NRC, 2016)
(NRC, 2000)  (CSIRO, 2007)  (WTSR,2008)  (|caR, 2013) (WTSR, 2019)
== Nutrient L
<chuir'cm”cn‘ts e
e iy T BUFFALO

anwdovmsinisuzuovlitio
Tuus:infilna

Nutrient Requirements of Beef Cattle
in Thailand
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2. NFATNUINTFINAIUADINTINYULVDIFRS

(Establishing Nutrient Requirement standards)

N

b2 14

L/
#® ydnnnsanannsguAudssmsiarusduiuguBasic principle of establishing

nutrient requirements)

B Anwin1smevauss(The dose-response study) vodaussauzn1shiNanan(products) wastusilalan
meTadi(metabolite) viialnwugnunnla(nutrient retention) feszaunisiasulnauglusiu
Astulawnse vy Fnngu waghssns

B aulunaliveassann1situie(prediction equations) A1AIMNABINITIATULVOIER I ULARZAI

Umidn(body weight) 9m351n15193eYLAULe MIoNsiNanNanvoIdnTluLsazanINNI9ET Iz INeN

1. The dose-response study

Deficient | Adequate }‘ Toxic

Performance
or metabolic | \

response

Low » High
Level of nutrient




NUTRIENTS INTAKE

ABSORBED j

TISSUE
UTILIZATION
Maintenance / u \ | Conceptus
Mammary

Body Reserves

Requirement = Maintenance + Production (body + milk/egg/wool/work + conceptus)



2. NFATNUINTFINAIUADINTINYULVDIFRS

(Establishing Nutrient Requirement standards)
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FIGURE 8-3 Relationship between whole-body protein deposition and metabolizable energy intake in gilts at various body weights and
typical performance potentials.

§iun: NRC (2012) Nutrient Requirements of Swine. 11th Edition. The National Academies Press.




2. NFATNUINTFINAIUADINTINYULVDIFRS

(Establishing Nutrient Requirement standards)
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® e anuduiuduuuduldaserindusauiildusylevild(Metabolizable protein, MP) funanas

TUsRAUUULNDILATIZAUTLANS ANLAZAINADINTSIUSAULND NS kAR WU Tl AL

au,§ and H. Lapierre§

5 a
g
A
h") 1 .2 1
g 0.8
g .
;‘*‘ J. Dairy Sci. 101:310-327
- n'i 5 http I/d gI10 3168/]!1 5.2016-12507
m ",,; D airy Science Association®, 2018.
> Predlctmg milk protein responses and the requirement
— 0 .4 3 of metabolizable protein by lactating dairy cows
2 L. E. Mor fEKb ab,* J. L. Firkins.t R. R White,3 R. Martin
*Department of f nnnnnnnnnnnnnnnnnnnn .
TDpnme(( mS 'rsx.

nive o
1Depa rtm nt of aland F'oult ciences, Virginia Tech, Blacksburg 24061
§Agriculture a nd Agn-Food Canada, Sherbrooke, Quebec, Canada J1M 0C

MP Supply (kg/d)
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—4— HF
--@-- Non-HF e Yo
1.2~
PO R LD, - - ¢ P
— )
= 08 -
u:? Maximum in Thai
0.4 - dairy cows
0.0 - T T T T 1
0.5 1.0 1.5 2.0 20 3.0

ME intake (MJ/kg?7)

Figure 1. Linear regressions of milk energy output adjusted to zero
energy balance (E ) against ME intake for lactating Holstein-Friesian
(HF) and the non-HF group (included Norwegian and Holstein-Friesian

crossbred dairy cows) of dairy cows.
(Dong et al., 2015; J. Dalry Sci. 98:1136- 1144)

12/08/68
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2. NFATNUINTFINAIUADINTINYULVDIFRS

(Establishing Nutrient Requirement standards)

N

J
® 10819 ALFUNUSULUULELRTISEI NS s Uil Uselesuld(ME) SuuSunamasauly
PN DIATILTAUADINISN I ULNDNSH AR U UL T AL Ine

1400 Mid-lactation
Lactating dairy cows Eyg) = (0-91655-4 54 X MEI) - 712.865514 7
) <=0.893; P<0.001; RSD=18.33;n=
EI(O)_(0-810(35=0.040)"MEI)'579-77(sE=47_54) (r©=0.893; P<0.001; RSD = 18.33: n = 16)

1100 4 (=0.896;P<0.001; RSD = 12.10; n = 50)

@

800 -

Late-lactation
500 4 Eyg =(0.729 g 63, X MEI) - 491.85 5543 06 ¢

(7 =0.906; P<0.001; RSD = 15.45:n=16) @ Early-lactation

Adjusted milk energy output, kJ/’kg BW? 7>

200 - (r? = 0.6406; P<0.001; RSD = 23.70; n = 18)

] 1) ] . 'l T T 1] 1} ] 1
-100 200  4Q0 0 &0 1000 1200 1400 1600 1800 2000 2200
-400 -

Metabolizable energy intake, kJ/kg BW?7
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Sola]  Results and discussion
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Retained energy, kJ/kg BW'7>
N
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-200
Metabolizable energy intake, kJ/kg BW?-75

Figure 4. Linear relationships between metabolizable energy intake (MEI, kJ/kg BW?7) retained energy (ER, kJ/kg
BW?7) for dairy replacement heifers. Equation: ER = (0.672g5_y ¢309) X MEI) - 341.13 p_34 95, (* = 0.836; P<0.001; RSD

| =7.64; n = 60). The metabolizable energy requirement for maintenance (ME

) was

m




Net Energy System

* ME_ are based upon body weight
* Actually, metabolic body weight (W%7>)
* ME,, =508 kl/kg BWO-7>

* 300 kg steer = 72.1 kg metabolic BW x 508 kJ = 36.63 MJ/d

e 600 kg steer = 121.2 kg metabolic BW x 508 kJ = 61.57 MJ/d
* NOT TWICE!!

* Net energy requirement for maintenance (NEm)

* NE_=341klJ/kg BWO7>
* 300 kg steer = 72.1 kg metabolic BW x 341 k)= ? MJ/d
* 600 kg steer = 121.2 kg metabolic BW x 341 k] =? MJ/d



TABLE 3 Weight Equivalents

TABLE 4 Weight-Unit Conversion Factors

11b =453.6 g = 0.4536 kg = 16 oz

loz =2835¢g

1kg =1,000g =2.2046 Ib

1g = 1,000 mg

1 mg = 1000 pg =0.001 g

1 pg = 0.001 mg = 0.000001 g

1 ug per g or 1 mg per kg is the same as 1 ppm

0.3 ug vitamin A alcohol = 0.344 mg vitamin A acetate
1.0 1U vitamin A

0.025 ug crystalline vitamin Dy = 1.0 1U vitamin D,

1 mg dl-atocopheryl acetate = 1.0 1U vitamin E

1 mg dl-a-tocopherol = 1.1 1U vitamin E

1 mg d-a-tocopherol = 1.49 1U vitamin E

For

Conversion
Units Units Multiply
Given Wanted by
Ib g 453.6
Ib kg 0.4536
oz g 28.35
kg Ib 2.2046
kg mg 1,000,000
kg g 1,000
g mg 1,000
g “g 1,000,000
mg ug 1,000
mg/g mg/lb 453.6
mg/kg mg/lb 0.4536
ug/kg ug/lb 0.4536
joule keal 0.239
keal joule 418
Mcal keal 1,000
kcalkg kcal/lb 0.4536
kecal/lb kecal’kg 2.2046
ppm rg/g 1
ppm mg/kg 1
ppm mg/lb 0.4536
mg/kg % 0.0001
ppm % 0.0001
mg/g % 0.1
kg % 0.1
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N

J ®35 b = 7 kg
7.0 ke =2 b
#7.0 kg =7mg
®14 g =7 mg
14 mg =7 Mg
#0.20% = 2 mo/kg
#0.20% = 7 o/kg

@ 05 mg/kg =7 Hg/g
‘@’1.4 calorie =7 Joule
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1 -y} v 0 _ I8 . 4
®  undi 14 msearanudasnisinvuzveslaunlne win 182 ATIAGLUN (%) = 89.7 (SD=1.6; N=298)

#®  unil 15 maeamuamsinvuzvesingivenunsdnd wiih 164 ﬁiﬂﬂgﬁuwafm(%) = 13.6 (SD=1.3; N=280)
| wéialy NDF(%) = 20.28 (SD=7.6; N=109)
A9l 15.1 AreAaalavuzvasingvammslau ( ﬂ’]Wﬁ\‘N’mEjVIS(N E)<=10\5

Huﬁ %a Fead o (o4 *{/EE | CF I Ash I NFE I NDF I ADF I ADL NDICP | ADICP NDFD RUP DMD Ol CE I NEy | Nﬂ-y_ =
class % on DM %of NDF |% of protein Meal/kgDn 3
2 |4 : Ony=a sativa ‘;]{:
Taedun (rice bran) E) g 8971 1363 | 15389 848 a7l 5323 | 2028 1032 a.a7 141 051 4596 258 58.68 5012 | a200" 320% 300" 105 %w
o | tes | 130 | zes | 414 | 1e3 | s7e | 7ea | a3 | 2o | oz | en 1419 T6d 1125 | 1583 | 1408 | o050 | oez | 043 :3:
N 208 | zs0 | 250 | 1eo | 207 | ums | we | w0 36 6 7 10 3 11 11 a 4 4 11 §"'
Twnenni (defatted rice bran) 3 g B838.66 17.47 125 93 1084 | 6136 | 27.14 1185 a.723 262 078 4094 262 T4.48 5924 6317 MO 214 120 %
so | oso | 146 | oa7 | 2o | 133 | 4os | se1 | 325 | zos | o0&t | oaa 15.60 208 387 271 | &72 Mo ol | o7 %g
N wr | s | 103 | 58 al 55 51 52 18 12 11 10 3 10 10 11 o 10 10 ‘gn
3
e 3 | &g | 9139 | 1168 | 931 | 888 | 1888 | 4570 | 4206 | s0w08 | 1007 | D HD ND ND HD WD | 3a78%| Le5* | 1307 ND fg
so | 1903 | 230 | 305 | 606 | 263 2541 | .07 HD ND ND ND HD wo | 1177 | o7 | oss ND %"
M 13 a 13 6 2 1 4 a 1 HD ND ND ND HD HD a 4 4 ND §
T (rough rice b 3 | e | o9 | 657 | 336 | 3451 | 1501 arie | 5679 | 4254 | 1zaz | 248 | 178 9.80 aa1 3382 | 2583 | 8.8z | nD o0& | o7
] l14a 183 243 633 245 565 1078 913 308 on 0.63 619 1429 935 i 848 MO oz7 0.20
n 63 58 55 51 a5 31 33 34 19 10 10 10 3 10 10 L] e} 10 10
Wi (fice straw) 1 | ae | 9188 | 214 | 024 [ 5552 | 1420 | a355 | emao | 4338 | s02 | 155 | oas 39.04 35.57 4198 | 3800 |4664* | 195° | 162° | 075
o 249 124 041 416 349 550 796 4.39 1.06 oTe 020 380 276 238 aor 549 0.30 044 010
M 10 | 101 o7 57 ws | a0 95 101 26 T o 10 3 10 T a 4 4 7
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Intake= U3

BW=1i1
ADG= 81
Intake=

ME=W&3

A

s snula(nn/du)

tinla(nn)
snsasgiulann/u)
SSunanisnula(nn/du)
MuildussTemndle

wasnuiiemsadesd DE(Mcal/kg) = 1.1 = (5.5/3.4)

MI519AIATIIResnTinTuzvaslnuulne

wasanildlszTenIdME(Mcal/kg) = 1.s51 = (5.12/3.4)

Tnrusidesdsmnaua TDN(%) = 41.18 = (1.4*100/3.4)

A1519f 14.1 Areudeanislavuzvedlauulngssasiu-an (Growing-Heifers)

TlsauneniCP(%) = 16.6 = (236+332/3.4

BW ADG Intake ME DE TDON MP RDF RUP CP CP

(kg) | (ke/d) (ka/d) (Mcals/d) (Mcal/d) ke/d) | @/d) | (gd) | (g/d) | (g/d) (90)
100 0.0 3.4 503 57 1.4 78 a3 61 104 30
100 03 3.4 5.06 57 1.4 271 151 211 362 10.6
100 08 34 5.09 2.7 1.4 348 194 271 465 136
100 09 3.4 512 58 14 425 236 332 568 16.6
150 0.0 a6 6.82 76 1.9 105 59 82 141 3.0
150 03 1.6 6.85 7.7 1.9 340 189 285 454 9.8
150 0.6 4.6 6.88 7.7 1.9 a17 232 325 557 120
150 09 4.6 691 7.7 1.9 454 275 385 660 14.3
200 0.0 57 847 9.4 23 130 73 102 174 30
200 03 57 8.50 9.4 23 403 224 314 539 g4
200 0.6 5.7 8.53 9.5 23 4380 267 375 642 11.2
200 09 57 8.55 9.5 23 557 310 435 745 13.0

32

)




5. N15WANI519AIAIUABINTISNASIUYRlANN e (Energy requirement table)
NP . o
unAn(nn/du) Wsfin(%) | )
lastianin(%) BWC= anifishutingin/su) NE=nasnugvisivenandniiu

. CP=11smunau(%)
Intake= ME=nFaaunbtiuseloviila
USuraunsiulainn/iu)

- Ell 1 o = o L3 LY = b2 *
A15199 14.6 AnAnuFpInslaTuzYsdlaIAuNTEeE 12 dUavvainaan LLﬂﬂﬂE]']ﬂ']‘iLﬂ‘ﬁEJ@]ﬁ]qﬂﬂ’ﬁ’m‘iﬂug‘!&

BW Milk Fat Protein BWC Intake NEL ME DE TDN MP RDP RUP CP CF

BWkhwiinTan) ke) | (kg) (%) %) | (ke/d) | (ke/d) | (Mcald)| (Mcal/id) (Mcald) (ke/d)  (g/d) | (g/d) | (e/d)  (g/d) | (%)
a50 12 35 3.0 -0.2 13.1 17.2 249 27.2 6.8 1264 1339 534 1873 143
450 12 35 3.0 0 13.1 18.1 26.2 28.7 7.1 1316 1393 556 1949 149
450 12 35 30 0.2 134 Tl 26 Lt +5. 1367 1448 577 2025 154
450 12 4.0 3.0 -0.2 135 17.8 257 28.1 7.0 1364 1445 576 2021 15.0
450 12 4.0 3.0 0 135 187 270 296 7.3 1416 1499 598 2097 156
450 12 4.0 3.0 0.2 135 196 284 31.0 1.7 1467 1554 619 2173 16.2
450 18 35 3.0 -0.2 15.2 213 30.8 33.7 8.4 1803 1909 761 2670 176
450 18 35 3.0 0 15.2 222 32.1 35.1 8.7 1854 1963 783 2746 18.1
450 18 35 30 0.2 152 e =4 56 01 1905 2 804 2822 186
a50 18 4.0 3.0 -0.2 15.7 221 32.0 350 8.7 1953 2068 824 2892 184
a50 18 4.0 3.0 0 15.7 7231 333 36.4 91 2004 2122 846 2968 189
450 18 4.0 3.0 02 15.7 24.0 34.7 379 94 2055 2176 868 3044 194

550 18 35 3.0 02 16.6 229 33.1 36.2 9.0 1842 1950 77 2727 16.4
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N

L/
Ine (Energy requirement table)

Cﬂl 1 2 = @ L3 @ = 2/ @ Cll
715199 14.10 APuR 09nN1sinTuzedlaInussTey 40 FUANYNRIARDA LEAIDINISIASUATINAINNTEUIZAUR

BW Milk Fat Protein BWC Intake NEL ME DE TDN MP RDP RUP CcpP CpP A o ll 11 ?
(kg) (ke) (%) (%)  (kg/d)  (ke/d) (Mcal/d) (Mcal/d) (Mcal/d)  (kg/d) (g/d) (g/d) (g/d) (g/d) (%) UNES MU
550 6 3.5 35 -0.2 131 130 18-+F 206 5.1 855 90 361 1266 9.7 /

550 6 35 3.5 0 13.1 13.9 20.1 220 55 906 960 382 1342 10.3
550 18 35 3.0 -0.2 17.2 210 30.3 332 8.2 1842 1950 77 2727 159
550 18 35 3.0 0 17.2 219 317 34.6 8.6 1893 2004 799 2803 163
550 18 35 3.0 0.2 17.2 229 33.0 36.1 9.0 1944 2059 820 2879 16.8
550 18 3 5 02 H-2 215 316 359 84 214 2 891 3126 18.2
550 18 35 35 0 17.2 224 32.4 354 8.8 2162 2289 913 3202 18.6
550 18 35 3.5 0.2 17.2 233 33.7 36.9 9.2 2213 2344 934 3278 19.1

%); Protein = TUsauwal (%); BWC = A5l

—

*BW= wmiinla (Rlanda): Milk = Usinasinuy Glandu/iu); Fat= lusfuu
videaamin landu/w); Intake = Uunanisiuld Rlansulmeviminuiia/su), NEL = wﬁ&mquaﬁ;amﬂﬁwawﬁ@l
Wun (Wnneuaaes/du): ME = wdsuiianansaldselevild (wnruaaed/d): DE = waanuiiansadesls (unng
wAaD3/1); TON = Alnvusiiansnsadeslisumamn Flaniu/sw); MP = Weauilduselowild (n3a/5w); ROP = Tsiu
fiannsogndesaatsldlunssnzudn (5w, RUP = Weuiiligngosamelunsemzmin (nfw/3u); CP = Tsiuney

(N3U/3U 139 598RLVIFATDINT)
U
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N

L/
(Energy requirement table)

ME(Mcal/kg) = 1.51 = (5.12/3.4)

mTnaIAIdReInsinTuzvaslauylye

DE(Mcal/kg) = 1.71 = (5.8/3.4) CP(%) = 16.6 = (236+332/3.4)

TDN(%) = 41.18 = (1.4*100/3.4)

A1579i 14.1 Avenwdiainnslavusvaslaudlvessezfu-ar (Growing-Heifers)™

¥ o BW ADG Intake ME DE TODM MP RDF RUP CF CP
BW=uwutnla(nn)
v L a v | ke | ked | ked) | (Mcald) | (Mcabd) | ked) | Gwd) | @d) | @d) | /d) | ()
ADG= 8ns1mssasaysiiuln(nn/iu)
- o o 100 0.0 3.4 503 57 1.4 78 13 61 104 30
Intake= Usunaunsnula(nn/au)
L '19’ I ‘1” 03 3.4 5.06 57 1.4 271 151 211 362 106
=
ME=wasaunladusy &
a u %Uiv gvU 100 06 34 5.0 57 14 348 154 271 465 136
100 09 3.4 512 58 1.4 425 234 332 568 166
150 0.0 46 582 76 19 105 59 82 141 30
150 03 4.6 6.85 7.7 19 340 189 265 454 98
150 06 46 6.88 77 19 417 232 325 557 120
150 09 4.6 691 7.7 19 454 275 385 660 143
200 0.0 5.7 8.47 94 23 130 73 102 174 30
200 03 5.7 8.50 94 23 403 224 314 539 94
200 0.6 5.7 8.53 95 23 480 267 375 642 11.2
200 09 57 8.55 95 23 557 310 435 745 130
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L/
(Energy requirement table)

ME(Mcal/kg) = 1.51 =

mTNaIAIIdReIn s inTuzvaslauylve

(5.12/3.4)

TDN(%) = 41.18 = (1.4*100/3.4)

A1579i 14.1 Avenwdiainnslavusvaslaudlvessezfu-ar (Growing-Heifers)™

DE(Mcal/kg) = 1.71 = (5.8/@Pb) = 16.6 = (236+33

2/3.

¥ o BW ADG Intake ME DE TODM MP RDF RUP CF CP
BW=uwutnla(nn)
v L a v | ke | ked | ked) | (Mcald) | (Mcabd) | ked) | Gwd) | @d) | @d) | /d) | ()
ADG= 8ns1mssasaysiiuln(nn/iu)
- o o 100 0.0 3.4 503 57 1.4 78 13 61 104 30
Intake= Usunaunsnula(nn/au)
L '19’ I ‘1” 03 3.4 5.06 57 1.4 271 151 211 362 106
=
ME=wasaunladusy &
a u %Uiv gvU 100 06 34 5.0 57 14 348 154 271 465 136
100 09 3.4 512 58 1.4 425 234 332 568 166
150 0.0 46 582 76 19 105 59 82 141 30
NUTRIENT REQUIREMENTS OF DAIRY 150 03 4.6 6.85 7.7 19 340 189 265 454 98
CATTLE IN THAILAND
s R S000) 150 06 46 6.88 77 19 417 232 325 557 120
150 09 4.6 691 7.7 19 454 275 385 660 143
200 0.0 5.7 8.47 94 23 130 73 102 174 30
200 03 5.7 8.50 94 23 403 224 314 539 94
200 0.6 5.7 8.53 95 23 480 267 375 642 11.2
200 09 57 8.55 95 23 557 310 435 745 130
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(Mutrient requirements for Brahman cattle in Thailand)

Weight range 150-500 kg

ADG range 0-1.75 kg

Breed Code Brahman

Body Weight, kg 150 200 250 300 350 400 450 500
Dry Matter Intake (kg/d) 3.75 5.20 5.64 8.08 9.53 1097 1241 13.86

Maintenance and Growth Requirements

ADG (kag/d) ME required for gain (MJ/d)

0.00 20.84 25.86 3057 35.05 3934 4349 4750 5141
0.25 26.51 31.52 3624 4071 4501 4915 5317 57.08
0.50 3217 37.19 4190 4638 5068 5482 5884 6274
0.75 37.84 42.86 4757 5205 5634 6049 8450 6841
1.00 43.51 48.53 5324 5772 6201 66.16 7017 74.08
1.25 49.18 54.19 5890 B3.38 6768 7182 TH84 TV9.75
1.50 54.84 59.86 64.57 69.05 7335 7749 8151 8541
1.75 60.51 65.53 7024 T472 T79.01 8316 8717 91.08
ADG (kg/d) CP required for gain (g/d)

0.00 194 240 284 325 365 404 441 A77
0.25 334 381 425 466 506 545 582 618
0.50 475 522 566 607 647 686 723 759
0.75 616 663 706 748 788 826 864 900
1.00 757 803 847 889 929 967 1004 1041
1.25 898 944 988 1030 1069 1108 1145 1182
1.50 1038 1085 1129 1170 1210 1249 1286 1322

1.75 1179 1226 1270 1311 1351 1390 1427 1463
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(Mutrient requirements for Brahman cattle in Thailand)
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Weight renge 150-500 kg

ADG range 0-1.75 kg

Breed Code Brahman

Body Weight, kg 150 200 250 300 350 400 480 500
Diry Matter Intake (kg/d) 375 520 664 BO8 953 1097 1241 1388
Maintenance and Growth Reguirements

ADG (kgid) ME required for gain (MJid)

0.00 20.84 2586 3057 3505 3934 4349 4750 514
028 2651 3152 3624 4071 4501 4815 B31T 57.08
0.50 247 3719 4190 4838 5£0EE 5482 5BB4 6274
076 arm 4286 4767 5205 5634 8049 B450 B84
1.00 4351 4853 5324 5772 820

125 4318 54189 5890 6338 6768

1.50 B2 B4 59.86 6457 6305 7336 Tr49 B151 8541
175 80.51 6553 7024 7472 7901 B316 B7AT 91.08
ADG (kgid) CP required for gain (g/d)

0.00 184 240 284 325 365 404 44 477
025 134 381 425 488 E0E 545 52 618
0.50 475 522 EEE 607 847 686 723 TES
075 B16 663 T0E T48 788 826 BE4 900
1.00 75T 803 847 889 929 987 1004 104
128 298 944 9288 1030 1069

1.50 1038 1085 1128 17 12107 1248 1288 1322
176 1179 1228 1270 1311 1351 1380 1427 1483

uuelntia

ad a ¢ 1 = (Y] A
3ﬁmﬁ’ammzﬂﬂﬂﬂﬁﬂuuazwmamﬂlugmmmﬂﬂma

A1eudl 1: Tadwtin 350 nn. dnsmsiiiuvintuas
1.5 nn. dAnufeIn1sndinulugasaisinle?

A5n1991AS12: TANNARINTTNAIUIUEY 73.35 MJ

12

7 071905 1 NN, A9
1MNU (73.35x1)/9.53 = 7.7 MJ
Zasentaniy)

ME/d) Aua1usiaiuag 9.53 nn
TANUADINITNAYS

A10UN 2: 1AUILN 350 NN, 9RNSINISLANUIVLN LAY

1.5 nn. daufainislusiulugnsemssesasiinle?
ad =Y S = ¥ = [-y)
A5N1991AT129: TANNARIN1sIUSAUTUAY 1.210 AN

(1210g/d) Auomsiaiuag 9. “INAUeIMTLA 100

An. AAziAINY sTUsAUSesay 12.7 ATUIRIN

x100)/9.53 = 12.7%
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(Mutrient requirements for Thai native cattle in Thailand)

Weight range 100-400 kg

ADG range 0-1.00 kg

Breed Code Thai native

Body Weight, kg 100 150 200 250 300 350 400
Dry Matter Intake (kg/d) 2.31 375 520 6.64 808 953 10.97
Maintenance and Growth Requirements

ADG (kg/d) ME required for gain (MJ/d)

0.00 15.29 2073 2572 3040 3486 3913 4325
0.25 2313 2857 3356 3825 4270 4697 5110
0.50 30.98 3641 4140 4609 5054 5482 5894
075 38.82 4425 4924 5393 5839 6266 6678
1.00 4566 5209 35709 6177 6623 7030 74862
ADG (kg/d) CP required for gain (g/d)

0.00 159 215 267 316 362 407 450
0.25 254 311 363 411 458 502 545
0.50 349 406 458 506 553 597 640
0.75 445 201 953 602 g48 692 735
1.00 540 596 648 697 743 788 830
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TABLE 2-3 Nutnent Requirements of Leghom-Type Laying Hens as Percentages or Units per Kilogram of Diet (90 percent dry matter)

Dietary Amounts Required per Hen Daily (mg or IU)

Concentrations White-Egg White-Egg Brown-Egg

Required by White- Breeders at Lavyers at Layers at 110

Egg Layers at 100 g of Feed 100 g of g of Feed per

Dafferent Feed Intakes  per Hen Daily? Feed per Hen Hen Daily*
Nutrient Unit  80%F Daily 1003 1203
Protemn and amino
acids
Crude proteind % 188 150 125 15,000 15000  16.500
Arginine® % 0.88 0.70 0.58 0o 00 77
Histidine % 0.21 017 014 170 170 190
Iscleucine Ya 081 0.65 054 650 650 715
Leucine Ya 163 0.82 0.68 820 820 960
Lysine Y 0.86 0.69 0.58 690 690 Ta0
Methionine Y 038 0.30 025 300 300 230
Methionine + cystine Y 0.73 0.58 048 380 580 645
Phenylalanine Y 0.39 047 0.39 470 470 320
Phenylalanine + Y 164 0.83 0.69 830 83 910
tyrosine
Threonine Y 0.59 047 0.39 470 470 320
Tryptophan Y 0.20 0.16 013 160 160 175
Valine % 0.88 070 0.58 706 e e
Fat
Linoleic acid % 1.25 1.0 0.83 1,000 1.000 1,100
Macrominerals
Caleium? Ya 4.06 325 271 3,250 3,250 3.600
Chlonde Y 0.16 0.13 0.11 130 130 145
Magmesium mg 625 500 420 50 50 )
Nonphytate Y 031 0.25 021 250 250 275
phosphorusé
Potassium % 0.19 0.15 013 150 150 1635
Sodium % 0.19 0.15 013 150 150 163
Trace minerals
Copper mg 7 ? 7 ? ? ?
Iodine mg 0.044 0.0335 0.029 0.010 0.004 0.004
Iron mg 56 45 38 6.0 45 5.0
Manganese mg 25 20 17 20 20 22
Selenium mg 0.08 0.06 0.05 0.006 0.006 0.006
Zinc mg 44 35 29 45 35 29
Fat soluble vitamins

L8 3,750 3.000 2,500 300 300 230

Dy L8 37 300 250 30 30 3
E iLh) 3 3 4 10 0.3 0.55
K mg 0.6 0.3 04 0.1 0.05 0.055
Water scluble
vitamins
Bz mg 0.004 0.604 0.004 0.008 0.0004  0.0004
Biotin mg 013 010 0.68 a.01 0.01 0.011
Choline mg 1,310 1,050 875 105 105 115
Folacin mg 031 0.25 021 0.035 0.025 0.028
Niacin mg 125 10,0 g3 1.0 1.0 11
Pantothenic acid mg 25 2.0 1.7 0.7 0.20 6.22
Pyridoxine mg i1 25 21 0.45 0.25 0.28
Raboflavin mg 3l 25 21 0.36 025 028
Thiamin mg 0.28 0.70 0.60 0.07 0.07 0.08

NOTE: Where experimental data are lacking, values typeset in bold italics represent an estimate based on values obtained for other ages

or related species.

* Grams feed intake per hen daily.

® Based on dietary ME, concentrations of approximately 2,900 kealkg and an assumed rate of egg production of 90 percent (90 eggs per

100 hens daily).

¢ Italicized values are based on those from white-egg layers but were increased 10 percent because of larger body weight and possibly

more egg mass per day.

4 Laying hens do not have a requirement for crude protein per se. However, there should be sufficient crude protein to ensure an adequate
supply of nonessential amine acids. Suggested requirements for crude protemn are typical of those derived with com-soybean meal diets,

and levels can be reduced somewhat when synthetic amino acids are used.
® Italicized amine acid values for white-egz-laying chickens were estimated by using Model B (Hurwitz and Bomstein, 1973), assuming
a body weight of 1,800 g and 47 g of egz mass per day.



TABLE 3-1 Nutrient Requirements of Turkeys as Percentages or Units per Kilogram of Diet {80 percent dry
matter)

Growing Turkeys, Males and Pemales

Jto4d 408 Sto 12 12016 16 to 20 W to 24

Weelks®,  Weeks®,  Weeks®;  Weeks™  Weeks®;  Weeks® B

Otod 4t08 Sto1l 1ltold 141017 17 to 20 reeders

Weeks?;  Weeksh  Weeks;  Weeks”,  Weeks®,  Weeks®,  Holdmg  Laying Hens:

Nutrient Unit 2,800 2,900° 3,000¢ 3,200 3,200° 3,300° 2.900° 2,900°
Protein and amino acids
Protein” % 28.0 22 19 185 14 12 14
Arginine Fe 16 1.1 09 0.75 0.6 0.3 06
Clydne + serine L3 1.0 0.5 0.7 0.6 0.5 04 0.5
Histidine % 6.58 0.4 0.4 0.25 0.2 0.2 0.3
Isolevcine % 11 0.6 0.5 0.45 0.4 0.5
Leugine % 15 1.25 1.0 0.8 0.5 0.5
Lysine % 16 10 0.8 065 0.5 0.6
Methlonine % 0355 035 025 0.25 0.2 0.2
Methionine « cystine % 1.05 065 055 045 0.4 04
FPhenylalanine % Lo 0.7 0.6 .5 0.4 0.55
Phenylalanine + tyrosine % 18 1.0 09 0.9 0.5 1.0
Thr % 10 0.75 0.6 05 0.4 045
%

Calcium® % 12 Lo 0.85 0.75 0.65 0.55 03 225
Nonphytate phosphores! & 06 0.5 042 0.38 032 028 0.25 0.35
Potassium % 07 0.6 0.5 0.3 0.4 04 0.4 0.6
Sodium % 0.17 0.15 @12 0.12 0.12 0.12 0.12 0.12
Chlorine % 015 0.14 014 0.12 0.12 0.12 012 0.2
Mugnesium mg

e

mg

A i 5,000 5,000 3,000 5,000 5,000 3,000 3,000
Dy ICU 1,100 1,100 1,100 1,100 1,100 1,100 1,100
E w iz 2 i0 10 10 . 16 3

X mg 175 15 i0 0.75 0.75 0.5 10

: ‘ 20 See
typeset in bold italics represent estimates based on vulues obixined from other agos or relate species or from modeling

5
are lacking, values

NOTE: Whese experimental data

experiments.

“The age i Is for nutr of msales are hased on actusl dironelogy from previous 1. Cenetic imp in body weight gain have led to an
earlier implementation of these levels, at (403, 310 6,609, 816 12, 12 10 15, and 13 to 18 weeks, respectively, by the industry at large

“The age intervals for T ts of females ars based on actual chronology from previ b, Genetic Lmp in body weight gain have: led to an
esber implementation of these levels, 5t 0103, 310 6,610.0, 610 12. 1240 14, andl 14 t0 16 weeks, respeciively, by the Undustry at large.

“Thess are sppradmate metabolizable energy (ME) values provided with typieal o l-bused feeds, expressed fn eul ME, /&g diet. Such enerzy. when
accompanied by the autrient levels suggested, is expected to provide : growth, particularly with pelleted feed.

“tarkeys do net have 4 requirement for crade proteén per se. There, bawever, should be sufficient crude protetn to ensure an adequate nitrogen supply for synthesis of
nomessential aming acids. Suggested roquirements for crude protein are typical of those derived with cornesavbean e diets, and levels e be roduced Whan symthetic amina
acids ure used,

“The caleium requirement may be increased when dicts contain high levels of phytate phosphorus (Nelsan, 1984).

forginic phospharas is generally considzred to be associated with phytin and of limited availability

AThese eoncentrations of wtamin D are considered satisfactozy when the iated calelum and phosphorus fevels are used.
L Requirement may inerease with wheat-hused diets
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TABLE 5-1 Nutrient Requirements of White Pekin Ducks as Percentages or Units per Kilogram of Diet (90 percent dry matter)

Nutrient Unit 0 to 2 Weeks: 2.9002 2 to 7 Weeks: 3.0002 Breeding: 2.900?
Protein and amino acids

Protein Yo 22 16 15
Arginine %o 1.1 1.0

Isoleucine Yo 0.63 0.46 0.38
Leucine Yo 1.26 0.91 0.76
Lysine Yo 0.90 0.65 0.60
Methionine Yo 0.40 0.30 0.27
Methionimne + cystine Yo 0.70 0.55 0.50
Tryptophan Yo 0.23 0.17 0.14
Valine % 0.78 0.56 0.47
Macrominerals

Calcium % 0.65 0.60 2.75
Chloride % 0.12 0.12 0.12
Magnesium mg 500 500 500
Nonphytate phosphorns %o 0.40 0.30

Sodium % 0.15 0.15 015
Trace minerals

Manganese mg 50 7b

Selenium mg 0.20 ?

Zme mg 60 ?

Fat soluble vitamins

A U 2,500 2,500 4,000
Dy U 400 400 900
E U 10 10 10
K mg 0.5 0.5 0.5
Water soluble vitamins

Niacin mg 55 55 55
Pantothenic acid mg 11.0 11.0 11.0
Pyridoxme mg 2.5 2.5 3.0
Riboflavin mg 4.0 4.0 4.0

NOTE: For nutrients not listed or those for which no values are given. see requirements of broiler chickens (Table 2-5) as a guide. Where
experimental data are lacking, values typeset in bold italics represent an estimate based on values obtained for other ages or species.

2 These are typical dietary energy concentrations as expressed in keal ME kg diet.

P Question marks indicate that no estimates are available.
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210 NUTRIENT REQUIREMENTS OF SWINE

TABLE 16-1A  Dietary Calcium, Phosphorus, and Amino Acid Requirements of Growing Pigs When Allowed Feed Ad
Libitum (90% dry matter)*

Body Weight Range (kg)

ltem 57 7-11 11-25 25-50 50-75 75-100 100-135
NE content of the diet (keal/kg)* 2448 2,448 2412 2475 2475 2475 2475
Effective DE content of diet (keal/kg)® 3542 3,542 3,490 3402 3402 3402 3402
Effective ME content of diet (kcalfkg)® 3400 3,400 3,350 3,300 3,200 3300 3,300
Estimated effective ME intake (kcal/day) Q04 1,502 3,033 4,950 6,089 8,263 9,194
Estimated feed intake + wastage (g/day) 280 493 933 1,582 2,229 2,636 2933
Body weight gain (g/day) 210 335 585 758 900 917 86T
Body protein deposition (g/day) — — — 128 147 141 122
Calcium and phosphorus (%)
Total calcium 0.85 080 0.70 (.66 0.59 0.52 0.46
STTD phosphorus? 0.45 040 0.33 031 0.27 0.24 0.21
ATTD phosphorus®f 0.41 036 0.29 0.26 0.23 0.21 0.18
Total phosphorus 0.70 0.65 0.60 056 0.52 0.47 0.43

Amino acidse*
Standardized ileal digestible basis (%)

Arginine 0.68 0.6l 0.56 0.45 0.39 0.33 0.28
Histidine 0.52 046 0.42 034 0.29 0.25 0.21
Isoleucine 0.77 069 0.63 051 0.45 0.39 0.33
Leucine 1.50 1.35 1.23 0.99 0.85 0.74 0.62
Lysine 1.50 1.35 1.23 0.98 0.85 0.73 0.61
Methionine 0.43 0.39 0.36 028 0.24 0.21 0.18
Methionine + cysteine 0.82 0.74 0.68 0.55 0.48 0.42 0.36
Phenylalanine 0.88 079 0.72 059 0.51 0.44 037
Phenylalanine + tyrosine 1.38 1.25 .14 0.92 0.80 0.69 0.58
Threonine 0.88 079 0.73 0.59 0.52 0.46 0.40
Tryptophan 0.25 0.22 0.20 017 0.15 0.13 011
Valine 0.95 086 0.78 0.64 0.55 0.48 0.41
Total nitrogen a0 280 2.56 211 1.84 L&l 1.37
Apparent ileal digestible basis (%)
Arginine 0.64 0.57 0.51 041 0.34 0.29 0.24
Histidine 0.49 044 0.40 032 0.27 0.24 0.19
Isoleucine 0.74 .66 0.60 0.49 0.42 0.36 0.30
Leucine 1.45 1.30 .18 0.94 0.81 0.69 0.57
Lysine 145 1.1 1.19 0.94 0.81 0.69 0.57
Methionine 042 0.38 0.34 0.27 0.23 0.20 0.16
Methionine + cysteine 0.79 0.71 0.65 0.53 0.46 0.40 0.33
Phenylalanine 0.85 0.76 0.69 056 0.48 0.41 0.34
Phenylalanine + tyrosine 132 119 L.O8 0.87 0.75 0.65 0.54
Threonine 0.81 0.73 0.67 0.54 0.47 0.41 0.35
Tryptophan 0.23 021 0.19 016 0.13 0.12 0.10
Valine 0.80 080 0.73 059 0.51 0.44 0.36

Total nitrogen 284 2.35 232 1.88 162 1.40 L16
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TABLE 16-1A Continued

Body Weight Range (kg)

Item 57 T-11 11-25 25-50 50-75 T5-100 100-135
Total basis (%)
Arginine 0.75 0.68 062 050 0.44 0.38 032
Histidine 0.58 053 048 0.39 0.34 0.30 0.25
Isoleucine 0.88 0.79 0.73 0.59 0.52 0.45 0.39
Leucine 1.71 1.54 1.41 1.13 0.98 (.85 0.71
Lysine 1.70 1.53 1.40 112 0.97 .54 0.71
Methionine 0.49 044 0.40 0.32 0.28 0.25 0.21
Methionine + cysteine 0.96 0.87 0.79 (.65 0.57 0.50 043
Phenylalanine 1.01 0.91 0.83 (.68 0.59 051 0.43
Phenylalanine + tyrosine 1.60 144 .32 .08 0.94 082 0.70
Threonine 1.05 0.95 0.87 0.72 0.64 0.56 0.49
Tryptophan 0.28 0.25 0.23 019 017 015 013
Valine 1.10 1.00 0.91 (.75 0.65 0.37 0.49
Total nitrogen 363 329 .02 251 2.20 1.94 L&7

Mixed gender (1:1 ratio of barrows to gilts) of pigs with high-medium lean growth rate (mean whaole body-protein deposition of 135 gfday) from 25 to
125 kg body weight.

S etary energy contents relate to corn and soybean meal-based diets. Effective DE and effective ME contents are calculated from NE contents using fixed
conversion values for pigs below and above 235 kg body weight. For com and soybean meal-based diets, effective DE and effective ME contents are similar
to actual DE and ME contents. The optimum dietary energy content vanes with availability and costs of local feed ingredients. When using altemative feed
ingredients, it is suggested that diets be formulated based on NE contents and nutrient requirements be adjusted to maintain constant nutrient-to-net energy
ratios.

“Assumes 5% feed wastage.

45 tandardized total tract digestible.

eApparent total tract digestible.

TApparent total tract digestible and total phosphorus requirements apply to com and soybean meal-based diets only and have been calculated from stan-
dardized total tract digestible phosphorus requirements and nutrient profiles in corn, dehulled solvent-extracted soybean meal, and dicalcium phosphate. Diets
were assumed to contain (1.1% added lysine-HCl and 3% added vitamins and minerals. Corn and soybean meal levels were calculated to meet standardized
ileal digestible lysine requirements, and dicalcium phosphate amounts were varied to meet requirements for standardized total tract digestible phosphorus.

2L ysine percentages for 5- to 25-kg pigs are estimated from empirical data. The other amino acids for 5- to 25-kg pigs are based on the ratios of amino
acids to lysine based on amino acid requirements for maintenance and growth. The requirements for 25- to 135-kg pigs are estimated from the growth model.

A pparent ileal digestible and total amino acid requirements apply to com and soyvbean meal-based diets only and have been calculated from standardized
ileal digestible amino acid requirements and amino acid contents in com and dehulled solvent-extracted soybean meal-based diets with 0.1% added lysine- HCl
and containing 3% added vitamins and minerals. For each amino acid, dietary levels of com and soybean meal levels and nutrient requirements were calculated
to meet standardized ileal digestible requirements.
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TABLE 17-1 Contimed

Ingredient: Brewers Grains
AAFCO #: 1, AAFCO 2010, p. 333
IFN #: 2-00-316
. s1oan
Proximate Components, % Amino Acids, %
Tatal Digestibiliry
£ n | 5D [ & [n]sD AID SID
Diry matter | 92.00 Eszzennial i n sD £ n sD
Crmde protein | 26.50 CP | 26.50 70
Crude fiber Ars 153 gl o3
Ether exiract | 4.72 His 0.53 70 3
Acid ether exmact | 7.30 Te 1.02 81 87
Ash Leu 2.08 73 86
. Lys 1.08 80
Carbohydrate Components, %4 e 045 =
Lactose Phe 122 o0
Sucrose Thr 0.05 g0
Paffinose T 0.24 81
Stachyosa Val 128 g4
Verbascose Nonessennal
Oligosaccharides Ala 1.43 T4
Starch | 5.30 Asp 1.04 74
Neutral detergent fiber | 48.70 Cys | 049 6
Acid detergent fiber | 20.14 Glu 5.13 71 T4
Hemicallnloza Gly 1.10 66 T4
Acid deterzent Hgnin Fro 236 60 T4
Total dietary fiber Ser 1.20 a8 T4
Inzoluble distary fiber Tvr 0.88 o1 o3
Soluble dietary fiber
Minerals Vitamin:, mg'kg Fatiy Acids, % of Ether Exiract
(unlezs otherwize noted)
I n 5D i n | 5D T n sD
Macro, %o Fat Scluble 6.70
Ca | 021 [-Carotens 02 0.00
Cl| 0135 Vitamin E 0.54
K | 0.08 Water Soluble 9.99
Mz | 0.18 Vitamin B, 0.7 0.00
Ma | 026 Vitazein B o ug kg i} 0.68
Pl 0358 Bioun 0.05 540
5| 031 Folacin 7.10 24.23
Micro, ppm Niacin 43 1.52
Cr Pantethenic acid 2.0 0.00
Cn | 21 Riboflavin 14 0.00
Fe | 250 Thismin 0.4 0.00
I Choline | 1723 0,00
Mn | 38 0,00
e | 0.70 0.00
Zn | 62 Energy, keal'ks 0.00
0.00
Phytate P, % | 0.35 GE | 4805 0.00
ATTD of P, % | 32 DE | 2100 0.00
STTD of . % [ 38 ME | 1020 11.21
HNE | 1155 5.40
2745
56.86
38.10
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TABLE 14-1  Daily Nutrient Requirements of Small Breed Cows (live weight = 454 kg) in Early Lactation (intake
estimated at 11 days in milk). Values are Appropriate for the Diet Below With 78% TDN*

True LW

Milk Fat Protein DMI change NE,. RDP RUP RDP RUP CP

(kg) (%) (%) (kg) (kg) (Mcal) (g) (2) (%) (%) (%)

15 4.0 3.0 94 —03 19.0 1060 200 11.3 5.3 16.6
15 4.0 3.5 9.4 —0.3 19.4 1060 630 11.3 6.7 15.0
15 4.0 4.0 9.4 —04 19.8 1060 760 11.3 5.1 19.4
15 4.5 3.0 9.7 —0.3 19.7 1090 490 11.2 5.1 16.3
15 4.5 3.5 9.7 —04 20.1 1090 620 11.2 6.4 17.6
15 4.5 4.0 9.7 —0.5 20.5 1090 750 11.2 7.7 15.9
15 5.0 3.0 9.9 —04 204 1110 480 11.2 4.5 16.0
15 5.0 3.5 9.9 —0.5 20.5 1110 610 11.2 6.2 174
15 5.0 4.0 9.9 —0.3 21.2 1110 740 11.2 7.5 18.7
30 4.0 3.0 12.9 —1.4 30.1 1410 1170 10.9 9.1 20.0
30 4.0 3.5 12.9 —1.6 30.9 1410 1430 10.9 11.1 22.0
30 4.0 4.0 12.9 — L7 31.8 1410 1690 10.9 13.1 24.0
30 4.5 3.0 13.5 —1.5 31.5 1460 1150 10.8 8.5 19.3
30 4.5 3.5 13.5 - 1.7 32.3 1460 1410 10.5 10.4 21.2
30 4.5 4.0 13.5 —1.9 33.2 1460 1670 10.5 12.4 23.2
30 5.0 3.0 14.0 —1.6 32.8 1510 1140 10.5 5.1 15.9
30 5.0 3.5 14.0 — 1.5 33.7 1510 1400 10.5 10.0 20.8
30 5.0 4.0 14.0 —2.0 34.6 1510 1660 10.5 11.9 22.7

“Diet used for this table consisted of 15% immature legume silage, 33% normal com silage, 34% ground high moisture shelled com, 12% soybean meal (48% crude
protein), 2.5% tallow, 1.5% menhaden fish meal, and 2% mineral and vitamin mix. Requirements are dependent upon the diet fed. Requirements shown do not include
nutrients needed for live weight change. Live weight change is based on assumed NE, intake minus requirements. Requirements for RUP do not include protein provided
by loss in body reserves or required for gain in body reserves. Requirement for total CP assumes RDP and RUP are met. Requirement for total CP will increase if RDP

requirement is not met.
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TABLE 14-2  Daily Nutrient Requirements of Small Breed Cows (live weight = 454 kg) in Midlactation (intake
estimated at 90 days in milk). Values Are Appropriate for the Diet Below with 78% TDN*

True LW

Milk Fat Protein DMI change NE, RDP RUP RDP RUP CP

(kg) (%) (%) (kg) (kg) (Mecal ) (g) (g) (%) (%) (%)

20 4.0 3.0 16.0 1.0 227 1650 360 105 3.5 14.0
20 4.0 3.5 16.0 0.5 23.2 1650 740 10.5 4.6 15.1
20 4.0 4.0 16.0 0.7 23.8 1650 910 10.5 5.7 16.2
20 4.5 3.0 16.5 0.9 23.6 1730 350 10.5 3.3 13.8
20 4.5 3.5 16.5 0.5 242 1730 720 10.5 4.4 14.9
20 4.5 4.0 16.5 0.7 24.8 1730 900 10.5 3.5 16.0
20 5.0 3.0 17.0 0.9 24.5 1770 540 10.4 3.2 13.6
20 5.0 3.5 17.0 0.5 25.1 1770 710 10.4 4.2 14.6
20 5.0 4.0 17.0 0.6 25.7 1770 850 10.4 5.2 15.6
30 4.0 3.0 19.5 0.4 30.1 1950 1010 10.2 5.2 154
30 4.0 3.5 19.5 0.2 30.9 1950 1270 10.2 6.5 16.7
30 4.0 4.0 19.5 0 31.8 1980 1330 10.2 7.8 158.0
30 4.5 3.0 20.3 0.3 315 2040 990 10.0 4.9 14.9
30 4.5 3.5 20.3 0.1 32.3 2040 1250 10.0 6.2 16.2
30 4.5 4.0 20.3 —0.1 33.2 2040 1510 10.0 74 174
30 5.0 3.0 21.1 0.2 32.8 2100 950 10.0 4.6 14.6
30 5.0 3.5 21.1 0 33.7 2100 1240 10.0 5.9 15.9
30 5.0 4.0 21.1 —0.2 34.6 2100 1300 10.0 7.1 17.1
40 4.0 3.0 23.1 —0.3 375 2240 1470 T 6.4 16.1
40 4.0 3.5 23.1 —0.6 35.6 2240 15820 9.7 79 17.6
40 4.0 4.0 23.1 —0.5 39.5 2240 2160 9.7 9.4 19.1
40 4.5 3.0 24.2 —0.5 39.3 2310 1460 9.5 6.0 15.5
40 4.5 3.5 24.2 —0.7 40.5 2310 1500 9.5 74 16.9
40 4.5 4.0 24.2 —1.0 41.7 2310 2150 9.5 5.9 15.4
40 5.0 3.0 25.2 —0.7 41.2 2390 1450 9.5 3.5 15.3
40 5.0 3.5 25.2 —0.9 42.3 2390 1790 9.5 7.1 16.6
40 5.0 4.0 25.2 —1.1 43.5 2390 2140 9.5 55 15.0

"Diet used for this table consisted of 15% immature lezume silage, 33% normal corn silage, 34% ground high moisture shelled comn, 12% soybean meal (45% cmde
protein), 2.5% tallow, 1.5% menhaden fish meal, and 2% mineral and vitamin mix. Requirements are dependent upon the diet fed. Requirements shown do not include
nutrients needed for live weight change. Live weight change is based on assumed NE, intake minus requirements. Requirements for RUP do not include protein provided
by loss in body reserves or required for gain in body reserves. Requirement for total CP assumes RDP and RUP are met. Requirement for total CP will increase if RDP
requirement is not met.
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TABLE 14-4  Daily Nutrient Requirements Of Large Breed Cows (Live Weight = 680 kg) In Early Lactation
(intake estimated at 11 days in milk). Values Are Appropriate For The Diet Below With 78% TDN*

True LW

Milk Fat Protein DMI change NE; RDP RUP RDP RUP CP

(kg) (%) (%) (kg) (kg) (Mcal) (g) (g) (%) (%) (%)
20 3.0 2.5 12.0 0 23.0 1360 300 11.3 42 15.5
20 3.0 3.0 12.0 —-02 23.6 1360 670 11.3 3.6 16.9
20 3.0 35 12.0 —0.3 242 1360 850 11.3 7.1 154
20 3.5 2.5 12.4 —0.1 23.9 1400 450 11.3 3.9 15.2
20 35 3.0 12.4 —-02 245 1400 660 11.3 5.3 16.6
20 35 3.5 124 —04 25.1 1400 840 11.3 6.5 151
20 4.0 2.5 12.7 —-0.2 24.9 1440 470 11.3 3.7 15.0
20 4.0 3.0 12.7 —0.3 25.4 1440 650 11.3 3.1 16.5
20 4.0 3.5 12.7 —-04 26.0 1440 820 11.3 6.5 17.8
30 3.0 2.5 14.0 —0.6 29.2 1570 560 11.2 6.1 174
30 3.0 3.0 14.0 —05 30.1 1570 1130 11.2 5.1 19.3
30 3.0 3.5 14.0 —1.0 30.9 1570 1390 11.2 9.9 21.1
30 3.5 2.5 14.5 —0.7 30.6 1620 550 11.2 3.9 17.0
30 35 3.0 14.5 —-09 314 1620 1110 11.2 77 15.8
30 3.5 3.5 14.5 —1.1 323 1620 1370 11.2 94 20.6
30 4.0 2.5 15.1 —09 32.0 1670 530 11.1 3.5 16.6
30 4.0 3.0 15.1 —1.0 32.5 1670 1090 11.1 7.2 15.3
30 4.0 35 15.1 —-1.2 33.7 1670 1350 11.1 8.9 20.0
40 3.0 2.5 16.0 —12 35.3 1760 1230 11.0 7.7 18.7
40 3.0 3.0 16.0 —-15 36.5 1760 1550 11.0 9.9 20.9
40 3.0 3.5 16.0 —-1.7 377 1760 1930 11.0 12.1 23.1
40 3.5 2.5 16.7 —14 372 15830 1210 11.0 7.2 15.2
40 35 3.0 16.7 —1.6 354 15830 1560 11.0 9.3 20.3
40 3.5 3.5 16.7 —-19 39.6 1830 1910 11.0 114 22 4
40 4.0 2.5 174 —1.6 39.1 1900 1190 10.9 6.5 17.8
40 4.0 3.0 174 —15 40.2 1900 1540 10.9 5.9 19.8
40 4.0 3.5 174 —2.0 41.4 1900 1590 10.9 10.9 21.8

"Diet used for this table consisted of 15% immature legume silage, 33% normal corn silage, 34% ground high moisture shelled comn, 12% soybean meal (48% crude
protein), 2.5% tallow, 1.5% Menhaden fish meal, and 2% mineral and vitamin mix. Requirements are dependent upon the diet fed. Requirements shown do not include
nutrients needed for live weight change. Live weight change is based on assumed NE intake minus requirements. Requirements for RUP do not include protein provided
by loss in body reserves or required for gain in body reserves. Requirement for total CP assumes RDP and RUP are met. Requirement for total CP will increase if RDP
requirement is not met.
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TABLE 14-5 Daily Nutrient Requirements Of Large Breed Cows (Live Weight = 680 kg) In Midlactation (intake
estimated at 90 days in milk). Values Are Appropriate For The Diet Below With 78% TDN*

True LW

Milk Fat Protein DMI change NE, RDP RUP RDP RUP CP

(kg) (%) (%) (kg) (kg) (Mcal) (g) (g) (%) (%) (%)

35 3.0 2.5 22.7 1.3 32.2 2370 520 10.4 3.6 14.1
35 3.0 3.0 22.7 1.1 33.2 2370 1130 10.4 5.0 15.4
35 3.0 3.5 22.7 0.9 34.2 2370 1430 10.4 6.3 16.7
35 3.5 25 23.6 1.2 33.5 2430 500 10.4 34 13.6
35 3.5 3.0 23.6 1.0 34.5 2450 1110 10.4 4.7 15.1
35 3.5 3.5 23.6 0.5 35.9 2450 1410 10.4 6.0 16.4
35 4.0 25 24.5 1.1 35.4 2520 750 10.3 3.2 13.5
35 4.0 3.0 24.5 0.9 36.5 2520 1090 10.3 4.4 14.7
35 4.0 3.5 24.5 0.7 37.5 2520 1390 10.3 5.7 16.0
43 3.0 2.5 25.7 0.5 358.3 2620 1190 10.2 4.6 14.5
45 3.0 3.0 25.7 0.5 39.7 2620 1550 10.2 6.1 16.3
45 3.0 3.0 25.7 0.3 41.0 2620 1970 10.2 7.7 17.9
45 3.5 2.5 26.9 0.7 40.4 2710 1170 10.1 4.3 14.4
45 3.5 3.0 26.9 0.4 41.8 710 1560 10.1 5.8 15.9
45 3.5 3.5 26.9 0.2 43.1 2710 1950 10.1 7.2 17.3
43 4.0 25 25.1 0.5 42.5 2800 1150 10.0 4.1 14.1
45 4.0 3.0 258.1 0.3 43.8 2800 1540 10.0 5.5 15.4
43 4.0 3.5 25.1 0 45.2 2800 1930 10.0 6.9 16.5
35 3.0 25 28.7 0.3 44.5 2850 1570 9.9 5.5 15.4
35 3.0 3.0 28.7 0 46.1 2850 2060 9.9 7.2 17.1
35 3.0 3.5 28.7 —0.4 47.7 2850 2540 9.9 8.9 18.8
35 3.5 2.5 30.2 0.1 47.1 2960 1560 9.5 5.2 15.0
35 3.5 3.0 30.2 —-0.2 48.7 2960 2040 9.8 6.8 16.6
55 3.5 3.5 30.2 —0.6 50.7 2960 2510 9.8 8.3 15.1
35 4.0 2.5 31.7 —0.1 49.6 3060 1540 9.7 4.9 14.5
35 4.0 3.0 31.7 —0.5 531.2 3060 2020 9.7 6.4 16.0
55 4.0 3.5 31.7 —0.8 52.8 3060 2490 9.7 7.9 17.5

“Diet used for this table consisted of 15% immature legume silage, 33% normal corn silage, 34% ground high moisture shelled corn, 12% soybean meal (48% crude
pmtein}__ 2.5% tallow, 1.5% menhaden fish meal, and 2% mineral and vitamin mix. Requirements are dependent upon the diet fed. Requirements shown do not include
nutrients needed for live weight change. Live weight change is based on assumed NE, intake minus requirements. Requirements for RUP do not include protein provided
by loss in body reserves or required for gain in body reserves. Requirement for total CP assumes RDP and RUP are met. Requirement for total CP will increase if RDP
requirement is not met.
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TABLE 14-6 Daily Nutrient Requirements Of Large Breed Cows (Live Weight = 650 kg) In Midlactation (intake
estimated at 90 days in milk). Values Are Appropriate For The Diet Below With 68% TDN"

True LW

Milk Fat Protein DMI change NE; RDP RUP RDP RUP CP

(kg) (%) (%) (kg) (kg) (Mcal) (g) (g) (%) (%) (%)

25 3.0 2.5 19.6 1.0 26.0 1940 620 9.9 32 13.1
25 3.0 3.0 19.6 0.5 26.8 1940 540 9.9 4.3 14.2
25 3.0 3.3 19.6 0.7 275 1940 1070 9.9 5.5 154
25 3.5 2.5 20.3 0.9 27.2 2000 600 9.9 3.0 12.9
25 3.5 3.0 20.3 0.5 279 2000 520 9.9 4.0 13.9
25 3.5 3.3 20.3 0.6 28.7 2000 1050 9.9 2.2 15.1
25 4.0 2.5 21.0 0.9 284 2060 350 9.5 2.8 12.6
25 4.0 3.0 21.0 0.7 29.1 2060 510 9.5 3.9 13.7
25 4.0 3.5 21.0 0.6 29.8 2060 1030 9.5 4.9 14.7
35 3.0 2.5 22.7 0.6 32.2 2210 990 T 4.4 14.1
35 3.0 3.0 22.7 0.4 33.2 2210 1300 9.7 5.7 154
35 3.0 3.5 22.7 0.2 34.2 2210 1620 9.7 7.1 16.8
35 3.5 2.5 23.6 0.5 33.5 2290 960 9.7 4.1 13.8
35 35 3.0 23.6 0.3 34.5 2290 1250 9.7 5.4 15.1
35 3.5 3.5 23.6 0.1 359 2290 1600 9.7 6.7 16.4
35 4.0 2.5 245 0.4 35.4 2370 940 9.7 3.5 135
35 4.0 3.0 24,5 0.2 36.5 2370 1260 9.7 2.1 14.8
35 4.0 3.5 245 0 375 2370 1570 9.7 6.4 16.1
45 3.0 2.5 25.7 0.1 28.3 2470 1370 9.6 5.3 14.9
45 3.0 3.0 25.7 —0.1 39.7 2470 1780 9.6 6.9 16.5
45 3.0 3.5 25.7 —-04 41.0 2470 2180 9.6 5.5 181
45 35 2.5 26.9 0 40.4 2570 1340 9.6 3.0 14.6
45 35 3.0 26.9 —-02 41.8 2570 1750 9.6 6.5 16.1
45 35 3.5 26.9 —0.5 43.1 2570 2160 9.6 5.0 17.6
45 4.0 2.5 25.1 —0.1 425 2670 1310 9.5 4.7 14.2
45 4.0 3.0 25.1 —0.3 43.5 2670 1720 9.5 6.1 15.6
45 4.0 3.5 25.1 —0.6 45.2 2670 2130 9.5 7.6 171

“Diet used for this table consisted of 40% mid- maturity legume hay, 27% normal corn silage, 23% cracked dry shelled corn, 8% soybean meal (45% crude protein), and
2% mineral and vitamin mix. Requirements are dependent upon the diet fed. Requirements shown do not include nutrients needed for live weight change. Live weight
change is based on assumed NEj, intake minus NE;, requirements. Requirements for RUP do not include protein provided by loss in body reserves or ]eqmred for gain in
bod:.-‘ reserves. Requirement for total CP assumes RDP and RUP are met. Requirement for total CP will increase if RDP requirement is not met.
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TABLE 14-7  Nutrient Requirements of Lactating Dairy Cows as Determined Using Sample Diets

Holstein =

G50 kg Bwt, Mature Bwt = 680 kg,

BCS = 3.0, 65 mos age, Milk fat = 3.5%, milk
true pratein = 3.0%, lactose = 4.58%, Default

environmental conditions

Jemsey = 454 kg Bwt, mature Bwt = 454 kg, BC5 = 3.0, 65 mos age milk
fat = 4.2%, milk true protein = 3.6%, lactose = 4.5% Default environmental
conditions

Diays in milk 0 90 a0 N a0 90 EH 50 120 an
Diry matter intake input Model Mewde] Muodel Model Model Model Maodel Model Maodel Muodel
predicted  predicted  predicted  predicted  predicted pred.icted" predicted pnaw:l.icl:evdﬂ predir.'ted" predicted
+ 5%
Milk production (k) 25 a5 45 544 25 a5 40 33 35 35
Milk production (Ths) 35 I a9 120 55 I 85 il 7 7
Diry matter imtake [kg} M3 36 26.9 30 15 21.7 235 19.8 222 287
Dry matter imtake (Ths) 4T 5149 502 i) 9.6 47.7 aL.7 43.6 485 499
Daily wt change (kg 0.5 0.3 01 -0.2 0 -02 -0 -0.7 -0l o
Diays to gain one condition seore 2] il6 1166 T 4247
Days to lose one condition score 344 241 110 50 332
Enerpy”
NE. (Meal fday) 749 348 41.8 48.3 anT 356 38.5 35.6 35.6 356
NE;, [ Meal? kg‘. 137 1.47 1.55 1A1 1.54 1.64 1.68 15a 1.6 1.57
NE,, (Mcal/ Ib) .62 067 0T 0.73 0T 0.74 .76 0.52 073 071
Pratein
Metabaolizable protein fg"d.j 1862 2407 2954 M7 1481 2639 2965 2579 2606 26T
D¥et % MP 9.2 0.2 11 11.6 11.1 122 12.6 13 12 118
Humen d.egrwdah]e protein :'g"d‘. 1937 pricl ] 2636 2047 1747 2135 22885 1971 26T 2306
Driet % RDP 9.5 9.7 9.8 0.8 9.7 9.5 9.7 10 9.5 9.7
Humen undegradable protein (g/d) 033 1291 1677 2089 1151 1632 1565 1670 161% 1611
I¥et % RUP 4.6 8.5 2 6.9 fid 75 7.9 54 T3 7.1
% RDP+ % RUP (crude l:l:l'\l::i‘tili.ﬁ:lJj 14.1 152 160 16.7 16.1 17.3 17.6 15.4 17.1 l16.8
Fiber and carbohydrate”
NDF, min % 25-33 25-33 25-33 25-33 25-31 25-31 25-33 25-33 25-33 25-33
ADF, min % 17-21 17-21 17-21 17-21 17-21 17-21 17-21 17-21 17-21 17-21
NFC, max % J5—44 J5—44 B6—44 65— A6—44 644 644 J5—44 J6—44 Sh—44
Minerals
Absorbable calcium (g/day) 2.1 65 T6.5 54 a0.7 f5.2 724 65.2 63.2 5.2
Drietary Ca % 0.62 061 06T 0.6 0.57 0.57 .63 0.66 0.54 0.53
Absorbable phosphorus (g/day) 44.2 36.5 65.5 80.3 41.4 34.1 fil).4 522 4.6 35.1
Drietary P % 0.32 .33 36 038 033 0.37 0.36 .44 0.35 034
Mf % 0.18 .19 02 .21 0158 .19 02 0.21 14 0.1%
Cl % 0.24 .26 2% .25 .24 .26 027 0.28 0.25 0.25
K % 1 1.04 106 1.07 1.z 1.03 1.4 1.07 1.3 102
Na % 022 0.23 022 0.22 0.z 02 0.2 0.22 02 0.1%
5% 02 0.2 02 0.2 0.z 02 02 02 0z 0.2
Cio mg-"icg .11 011 1l 011 011 011 011 011 1l 011
Cu rl'lg.'kg'r 11 11 11 11 10 10 1 11 1y 9
1 rng-'l:g"" 06 0.5 044 0.4 (44 0.4 0.34 0.4 0.36 035
Fe mg-"kg 123 13 17 18 14 16 17 15 16 15
Mn mg-"kg 14 14 13 13 12 1z 12 13 12 12
S5 mg’kg 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 03 0.3
In I.'ng-'l:g 43 45 52 a3 45 44 al 34 45 47
Vitamin A [IU."da:f':l T T000 T} 7 49500 449500 49500 449500 49500 40500
Vitamin [ :'IUf'da}-':l ALY 21000 21MMHY 21000 13500 13500 13500 13500 13500 13300
Vitamin E :'IL'J'JH}':I 545 545 545 545 360 360 60 360 ] 360
Vitamin A [IU."kg‘} 3685 31649 2780 2500 2972 2300 2123 2530 2247 21498
Vitamin [ :'IL'.."&gJ JLLIES HE4 728 680 755 627 579 LT 613 (L]
Vitamin E (IU/%kz) 7 a3 20 18 an 17 16 15 16 16
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TABLE 14-16  Nutrient Requirements of Growing Holstein Heifers Using Model to Predict Target Average Daily
Gain Needed to Attain a Mature Body Weight of 680 Kg

18 mos. (450 kg)

6 mos. (200 kg) 12 mos. (300 kg) BCS = 3.0
BCS = 3.0 BCS = 3.0 90 days gestation
to calve at 24 mos age to calve at 24 mos age to calve at 24 mos age
Dry matter intake predicted by model (kg) 52 7.1 11.3
Dw matter intake predicted bv model (Ibs) 114 15.62 249
Energy
ME (Mcal/day) 10.6 16.2 20.3
ME (Mcalkg) 2.04 2.28 1.79
ME ['l'vlcalfll-ﬁ 0.93 1.03 0.82
Protein
Metabolizable protein (g/d) 415 550 635
Diet % MP 8.0 7.7 3.6
Rumen degradable protein 481 667 970
Diet % RDP 9.3 9.4 8.6
Rumen undegradable protein 176 209 88
Diet % RUP 3.4 2.9 0.5
% RDP+ % RUP (crude pmtﬁ:in]'J 12.7 12.3 94
Fiber and carb()hydmteh
NDF, min % 30-33 30-33 30-33
ADF, min % 20-21 20-21 20-21
NFC, max % 34-38 34-38 34-38
Minerals
Absorbable calcium (g) 11.3 15.0 13.0
Dietary Ca % 0.41 0.41 0.37
Absorbable phosphorus (g) 9.1 10.6 13
Dietary P % 0.28 0.23 0.18
M{-_'f % 0.11 0.11 0.08
Cl % 0.11 0.12 0.10
K % 0.47 0.45 0.46
Na % 0.08 0.08 0.07
S % 0.2 0.2 0.2
Co mg/kg 0.11 0.11 0.11
Cu mgfkg 10 10 9
I mg/kg' 0.27 0.30 0.30
Fe mg/kg 43 31 13
Mn mg/kg 29 20 14
Se mgﬂ(g 0.3 0.3 0.3
Zn mg'kg 32 a7 18
Vitamin A (IU/ ddv‘r 16000 24000 36000
Vitamin D (IU/ da}PJ 6000 9000 13500
Vitamin E (1U /d&l}f} 160 240 360
Vitamin A l[lUfkg} 3076 3380 3185
Vitamin D [-IU/kg'J 1154 1268 1195

Vitamin E (1U /kg) 31 34 32
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Environmental impacts of the Japanese beef-fattening system with different
feeding lengths as evaluated by a life-cycle assessment method'

A. Ogino?, K. Kaku, T. Osada, and K. Shimada

National Institute of Livestock and Grassland Science, Tsukuba, Ibaraki 305-0901, Japan

ABSTRACT: The objectives of this study were to
evaluate the environmental impacts of a beef-fattening
system using the life-cycle assessment (LCA) method
and to investigate the effects of feeding length on the
LCA results. The functional unit was defined as one
animal, and the stages associated with the beef-fat-
tening life cycle, such as feed (concentrate and rough-
age) production, feed transport, animal management,
animal body (i.e., biological activity of cattle), and the
treatment of cattle wastes, were included in the system
boundary. Our results suggest that enteric or gut CHy
emissions of cattle were the major source in the impact

category of global warming (2,851 kg of CO; equiva-
lents), whereas NH; emissions from cattle waste were
the major source in the impact categories of acidifica-
tion (35.1 kg of SO; equivalents) and eutrophication
(6.16 kg of POy equivalents). Feed production also con-
tributed a great deal to all categories. A shorter feeding
length resulted in lower environmental impacts in all
the environmental impact categories examined in the
current study, such as global warming and acidification,
although there was a difference in effect of reducing
environmental impacts among the categories.

Key Words: Beef Production, Cattle Fattening, Environmental Impact, Feeding Length,
Life-Cycle Assessment, Wagyu

©2004 American Society of Anitmal Science. All rights reserved.

J. Anim. Sci. 2004. 82:2115-2122
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Table 1, Amima age, weight, and quentity o feed used n the kfe-cycl assessment study

91,9 Age, mo R T N I
thutinla,nn Bogyweht, ke 206 7T 30 My 31 38 4 4 41 09
pwnstunn/du  Cocentrte kg 40 50 55 60 T0 80 85 90 95 93
ownaveunn/Sulghage ko 35 35 3 3 3 30 LW A 15
918, Age, o L ) A . N . N
wimiinla,nn Bodyweight, ke 936 563 689 614 63T GS 678 6% TIO T2
ownsdunn/du  (oentrate b 95 95 95 95 90 85 80 T 65 65
ownsvenunn/Mubngee ke 15 15 15 15 15 10 10 W 10w

"The growth curve was calculated from 367 steers.
Ao hasis.



~ ¢ =
M1919% 1 8anilszneunazgaserrislayudyilu
Table 2. Composition of diets used in the life-cycle assess-

ment study
[tem % of diet* DM, %* CP, %DM TDN, %DM
gn30 M3 Concentrate
17lne Corn 39.5 86.5 10.2 92.4
F17u751a Barley 32.0 88.2 13.3 84.0
11783 Wheat bran 23.0 87.0 17.7 72.3
mniwdes  Soybean meal 5.0 88.3 52.2 86.7
U359 Calcium carbonate 0.5 99.0 — —
Y Total 100.0 87.3 15.0 84.4
91m131e1U  Roughage
RTRIISVE Hay 73.8 85.1 12.8 61.6
W99 Rice straw 26.2 87.8 5.4 42.8
Total 100.0 85.7 11.2 57.7

334

4As-fed basis.
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ORIGINAL ARTICLE

Evaluating environmental impacts of the Japanese beef
cow—calf system by the life cycle assessment method

Akifumi OGINO,! Hideki ORITO,?* Kazuhiro SHIMADA' and Hiroyuki HIROOKA?

'National Institute of Livestock and Grassland Science, Tsukuba, and *Graduate School of Agriculture, Kyoto
University, Sakyo, Kyoto, Japan

ABSTRACT

The objectives of this study were to evaluate the environmental impacts of a beef cow—calf system using a life cycle
assessment (LCA) method and to investigate the effects of scenarios to reduce environmental impacts on the LCA results.
The functional unit was defined as one marketed beef calf, and the processes associated with the cow—calf life cycle, such
as feed production, feed transport, animal management, the biological activity of the animal and the treatment of cattle
waste were included in the system boundary. The present results showed that the total contributions of one beef calf
throughout its life cycle to global warming, acidification, eutrophication and energy consumption were 4550 kg of CQO,
equivalents, 40.1 kg of SO; equivalents, 7.0 kg of phosphate (PO.) equivalents and 16.1 GJ, respectively. The contribution
of each process to the total environmental impact in each environmental impact category showed a similar tendency to the
contribution of each process in each environmental category reported in the case of the beef fattening system as a whole.
The results from this analysis showed that shortening calving intervals by 1 month reduced environmental impacts by
5.7-5.8% in all the environmental impact categories examined in the current study, and increasing the number of calves
per cow also reduced environmental impacts in all the categories, although the effects were smaller.

Key words: beef production, calving interval, cow—calf production, environmental impact, life cycle assessment.
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Table 1 Animal age, weight and quantity of feed for the cow and calves used in the life cycle assessment study

uaile Cow

A12.0 Age (months) 9 10 [ [2 13 14 [5 16 17 18 19
i, nn Weight (kg) 26772967 3235 3480 37001 3898 4072 4225 4358 4474 4574
ownstu,nn/su  Concentrate (kg/day)t 200 15 10 05 05 0 0 0 0 0 0
snsveu,nn/fuRoughage (kg/day)t 7080 90 100 100 105 105 105 100 100 95
979,9 Age (months) 20 21 22 23 24 25 26 27 28 29 30
i, nn Weight (kg) 466.0 4733 4796 4350 4396 4935 4968 4996 5019 5039 505.6
awnsdu,nn/fu - Concentrate (kg/day)t 0 0 0 12 12 29 35 32 28 24 0
asvieu,nn/JuRoughage (kg/day)t 95 90 90 85 85 85 80 80 80 80 80
anla Calves

oyt Age (months) I 2 3 4 5 6 7 8

ekl Female calves

ﬁimﬁfﬂiﬂ,ﬂﬂ Weight (kg) 4.0 597 836 1111 1412 1729 2052 2370

UL, NN Milk (kg/day) 2 67 60 53 46 00 00 00

omstunn/3u Concentrate (kg/day)t 0.0 00 02 06 L6 28 20 20

01U/ IU - Roughage (kg/day)t 00 02 12 20 22 30 50 60

gnlaAnon  Steer calves

dwninle,n Weight (kg) 56 625 88 1061 1323 1610 1917 2237

Uus,nn Milk (kg/day) %5 67 60 53 46 00 00 00

ownstunn/fu concentrate (kg/day)t 00 00 02 06 L6 28 23 20

DTN/ Royghage (kg/day)t 00 02 12 20 22 30 40 50

1As fed basis.
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