Iranian Journal of Animal Science Research

Vol. 8, No. 4, Winter 2017, p. 569-583 i

S B8 53 03 Hﬁu‘ Seelas Jbe L3yl

4J_5| d\g\-o Jeoes —36'5 d.\.a 4 —25.>|)'JJ L@) ‘*ZC}LIJJU ‘;l:-a\.& —14_:40_5)| J.Als A
1393/06/30 : s\, ,s &b
1393112005 2 4 i 6

Ol oold pole (letiung sy & i
569-583 . 1395 ybuue) 4 o lais 8 il

LRVCES

3yl aolidylS 4l 5L 93 51(2002) o )LSan g o pS bawgs osid &1yl 03,0 slaglS ;> 59550 pudgrlie (Suolud Jdo (o)) cag

aomg ity oloj #1555 il » ol e3by Jse ol g colttle 0y (slaglS 3 Slos  NFC ilises jpalie 556 " cpglie oo
2ol 5 plile (gyd lagls 5, Slas 5 (65080 Clogad (plord oS 5 0 yBluiS 4 ddgle il glacuns b (> aad by
5107428 (s an oy slajgy ole ol iolj o503 win b opliidn (g 98 Loly 8 sluws Jobs (ytolojl p . oolisal ™ oy
2 Laloss 9 059, 21 iolojl (sloygs b ods )1, S5 AXA (5Y woye )b LB )3 p,56lS 616458 5 644468 sy 4 59 (ke 9 D9ELL
50 460 o 93 b oo 5l am ,d osd sl p a56gs Jalis pod yislesl 53 g 0pun Suts o3le ;> NFC sun)342 439 36 33 Jolis Jol Liolojl
L o hlken 5 e S 2ol L gunan D90 0pun Sutid o3l 4 0,50uiS 10,5 50 5 60 o 93 b graso p3 o aisls  doigy g 0y5luiS oy
5 okils s (hlSen 5 oy @S ozen 8L L3I ad job 4 ol eizren 5 ggbie jlodd @83 (9 (Gar Brae Gliee I
(1997) () Son g o295 5 (1996) Lo g 990 bassgs oaid a3l (sloJuo b duuslio > n gty iy o) 51 0 @0 (595 (sl collSon
56 ol onl > Jde lagingin (e 5 cupS @S alde Jhal jlead 583 5 50d )3 0ad )y (gt 3 i Clialie b gy gilas
g0 g 5l Foame jlodd &8 (5955 ;0 ey 4 ol gl paw L RMSPE GMis g las do s (pSSle o yieS 239y colimliie I i
o2 Sl Juos (slainhn | Jols gl 05 oanlie ggdie jlosd @85 ()9 s oo )3 9 )3l Sl oad @3 (g s pmd 53 doedyie ()9t
00D 685 (35 (e 1) €8> (e g ggdie 5 33l Sl ond 685 ()35 Egamme y3 |y (a3 it lalel il )3 lSen 5 S Lawgs
O ol bl wsi oamlive ilojl cpl j3 o) )ad g e pS (slay obs) > (Di-Linear) as g5 abaly an (STols olis Jao byl .5 ggdse 5l
9 Jioe iy )l 5 (ot 2 3 (Jde €85 (I3l e oo S5 4 gyl b el oilan 5 oS @l b oolj caled el

Lo g oy 55,50 (S9)1(28) wbl o Co lama >
1,58 o 1S5 5l 5 gl ) oS8Tt (698l (Slapptamms ) (b
sbadoSe Byan (li8l s 4 gl pl dler jl dangs Jbo 5
o (6w Slagls Clgr (l8l sl (Bl e > (S
ol (28) B9 e yl13) g Egae 1 (fgyis )y e il
2 lgesne L (15 52) ol 5l ggis b ialS cae Sl
ol @l (slooy )3 (gt Bpae il (20 5 8) Ll >
oialS 1 ()b e 5 &S ol sl cuns Sloj Kl ol
st @5 LialS elaol, 1 )%5 LS, a8l 42l lapls 5 Slac
plgtio (6) Ll (39,55 e (losly S5 daply >
Oloasly 390 5> Jsle (nySimaen Clgis 4 4 4SS )3 (g0

A.wbu,o OT L;Lm)';o])l,;

L0395 (S o (it (Jhe (2l gl (sejlg

-

LV R

2 G bxe (S35l 13 (6y9peld sladsie (i Coonl
2 A2T) el Galidl a5 s ySomi s5b o oz iy
Sl qiie o odes g9 g 50l 5l (595 @by (g e (slagls

(85798 oSl o sl pole 09,5 el adis ws ) wlid)lS ggmmails =1

o (w8 oSl

Ao gy olSutly (659l 0aSutly ol pole 09,3 sl =2

At g2 b oSl () oISl (e (L) 095 sliwl -3

Mt _wgd b olSutil ¢ 5ygliS 0aStil> sl 09,3 sl =4

(Email: absalin@yahoo.com L gine odinngi = %)
DOI: 10.22067/ijasr.v1i1.35242



1395 yliwnj 4 o locis 8 aler 3l ol ol pole Gloeian g 41 pie 570

il ol (=3l Jioe ol 5 cpliile 03508 (slagls 5 Shos
Ly (omaazee Joly 4o ey oloj 517 5 (19) " gy
Sluogad ¢ plhard oS 5 o5luis & ddgle s glacuns
S92 @y gl o (it (g (slagls 5 Shos g (g yra5s

(19,13)

g, 9 2190
Jae ya el o,y 90 slasuala

i L5 el 5 sbaosls H(20) iSen 5 S
(CEDAR) (55 ol5 clisiios S yo o 251y 53 0 plos
# (1 Jgas) 25,8 oolatwl 595 Jao drwgi (gl Sy olKitils
Jlsl 5 iy oS iz b calitle a8 515 30 51 el
it oy 30 L Langls 1 oslit] oy Lol L o2y
0,5l 60 9 w5 5Mew £ 10 Jolis a5 w505 4355 coglise
D3 sbie J o g8 Lipan i S el o sl o
St S bl ogdlosy 45 s pSoilsl b o 5
gy ikt ADF NDF (oL ui5gyy S o3Lo
S bl ( Sigel (595t b cupalS S Ol 5 Joloo
J=8 55 5 pmadsulio JB (5,5 PH 1,8 oz sloss
(22) St 3 et i85 (s (FME) 5o 5 el
3 0dd plosl wlinlejl Jatwe slaodly jlogs Jao Sbj)l s
Bridgets ,> (ADAS) (;ysliS dswg g (sloyglive ilos s
Olgmsds & ond pbol Linlojl 4 5 mosls (1 Jgas) w65,S ealiul
L. e (MIDES) (5 55 sl J50n el | 254
22 bl > pluilam (3008 Slagls 69y 2 OJgr JOlS
i IS Linlogl o sl (21) 255 oolial gy of Laulyl L
Opired A (el e (15958 953l ggdde jlodd @83 g (Byas
Doy wywd ) ghe slroyes olewd BJUl Glsis

Jae yBa Ll
=2 QD) sloy (5t o5 =1 ipy e Jlog Jols Juo
atsel Al (59 (3550 =3 (QMI) (e (559500 (yje
45 13l o (QUI) SLigel 5 0pgl 55,0 o5 =4 5 (QAa)
oad o3> (Ll LSy by 42 5y sla g 9 (62939
oaalie JoB2 Jgas 1o b olis g wlodMe gy (1 JS3) conl
2 a8 I8 4 Jewslyyd Yblee dogend (iS5 0 (pitred
9 Sloxgl (9 i Jime b ol > 4 canl 03,5 S5 s
S igol JSL &y 4aSid 51 48 555t el 005 plinl Sligel
ACSL > Jace (39-dice Jods 0)gl 4 208 )3 9 39800 )
MA 4 Concord MGA (sLa )il gy il aalazwl b g (65, deliy

S8 gy (s 90 4 d28) sl o A s (g5t e
eSb )3 0dd Jiw (29,8 (g 9 (2P 0y )3 45
OBt (1595 oS ol 005 BS54 (4) 298 o0 e
ol aie 93 o1 (i > Slogal b 2 g 4eSid 3 4o LB
3o oty (16) A8l oo lopuslS g So Lawss (359,25 By
90540 by g alie 0050 5l (S 528 B B
5 e izean (25) a3l o Byan (95 loly 29x2c 9
J03S E g 9 oS )3 (S9G4S Sl oy
S 5 Co g 5 g wn o e 315 (26 5 14) (glaess
iy (19,540 3 St egMeay (12) cul iS5
S5 g9 Billae o oo lapuslE)lg Son (b S|
&85 3l (b (SapT GalS e cnlpls (5) 5 o e 0y
9485 )18 () 390 Jolos Sl Sopm b by 5 (g0
Cer =0k sladie wsiS jI(11) sp8 jaseto bl 15
)8 oaliiwl 3,90 (b slogls 1> ()90 & Jesll i
L £ 3 iale sl B (ol sdes sgbo 4y M1 S
(23 518 1) wisl o5 matitia Lulp o Al 2 o it
ce ly ladis (22) o)lSan 5 o8 5 (10) o))Sen 5 595
o )3 45 38 sbml as)he Sy e 53 (55 CueS b
a5l oS Slae pled Jae S 4 o o3l degosma 3l (6 5V
ol 2 Gl slaaile (21) el o)l ot @85 oy
Sl Jolds 368 bpamas oyl 45 ol CNCPS (gasly s o Jio
4l y g Wi (Empirical slaJas) (o5 yole (o3b;
OhlSen 5 S (9 53) atil o 51500 con Slus b | ool
Syl Laodly ) clasgomme ol p JolS ol il Je (17)
333 iems Yl (B e b Wilgy go Jie 0ol L5 g aal
Lol Jlo ol 1 (1) 0387 s 5 slosg! 390 311, 510
4228 (g S D 4 (gt @3 oS (el il L
ot 9 bolid Juo a8l oy 9 (BB (Gl eon snd
4S oo S dawgs 4 ks oplplo (18) aad plovl Wlgs ei |y 345
S $lds Ol g Sllge 3 (Slsm oy wlgn
)1 3929 18 2Lyl 1) Lo (S3gll 53 ol 383 o i
s g (20) ) LSen 5 S (il i ) Bun (20)
9 CeS (Hpiey Ul 45 pasde () 4k p (Seelind
Slaois oo s Cov (gymi gl ) 0 Z8d y5esid Cuble
sloaly jloslaiwl b wlgny Jao piomed g bl aily 1) cglate
Jre bl addlas ol s (21) 59 w09 bl ;500 lisles]
ol Cawd 4 ol dlwg 4 (21) o), Ken 5 oS Lawgs o &)
= NFC Giliseo palie U™ cpglic U Jitue islojl 9 ]

1- Empirical



571 oyt gl 55 (333 5w s golio (Sonoliod Joto b3

o) 5 b plodl (MGA 381 p,) ACSL (il sisge Jl oolizl e ) g slag 409 (sbisS= o5, ¥l 505 (g3l aty
SOl eolitwl adgl yolie I b yiel )b (g5l dingy s dlsyo 2 sl S cunsg 4 Sl U a5 eolaiwl goue (gl
b by (asuie Hlade S W8 oS dlgl slayielylb plw (gly diels il auty cops b 1ynl del Cand A (B pme exis 5l pdaw
slay SO gilwaige sl g b el )b 3590 b o3kl K3 odlitwl MGA 138l o5 51 (21) o), Ken g cupS (Jdo (sl ol )b

29 () lalesl by JBlis 4 5 g L (L ol )b aco) poolie plos 5l 3gameli (g5l digge G 15,8

St g S basgs ad 8l Jao b3yl g cdle cagn odlital 3y50 (cloodly aoMs =1 Joua
Table 1- Summary of the data used in the construction (from Center for Dairy Research, University of Reading,
CEDAR) and evaluation (from Agricultural Development and Advisory Service (ADAS) Bridgets) of the
Kebreab’s model
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3! 152.7 64.66-352.6 55.65
Urine
e 1222 75.80-182. 231
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(392 2 5) 08 By (555%
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Feces
"”'. 414.9 29.50-243.9 38.17
Urine
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Vil 6.5 0-162.8 6.5
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YExtracted from Dairy Cattle Research Center Riding university.
2Extracted from Bridgets Agricultural Development and Advisory Service Center.

JS5 4 b g o 5,y ginal sl (5985 (5 4 4S(RUP-N) Lagy e (ras il >
deaSh > a8 [l (g ()fgrt —2 25 o0 (8O Esble 0y (359588 ()33
7SR uwfy O 5 oS 039 w%u s ) & Sl (Gi958 Oliwe O 9 ol (63959 o L (e ()

2 loyz 39y i (U3 aslas) 5950 3 My SLiigel

L e o0 (U adobus) 5500 2)l5 (3500 4 002 (5955 51
(s D39 S Ll eS8 02 (S S st 4aS5 ) 45 Byt nSay ofers =1 o) d92g (e ol



1395 yliwnj 4 o locis 8 aler 3l ol ol pole Gloeian g 41 pie 572

(QUI) SLisgel g 09 139025 3o )y o5 s 5 oatzel gl
(kAaUr = 0/32 /d 3/5 dsles) 595 oo
Sbigal 9059 (590385 033

2al S s 58 o Lt gt 99 31 50 ol (sl s259
O35 48 Ll o bl g el (Slaspl B pue 5l Jol>
Oz (YUrAa = 1 A1 aslas) 395 0 3,lg digel sl (y59,50
4o oS (Aign pE (Jgr (e g oMb 4 jod gy | 503
(1= YMIDi 412 4 skke) ol 555 oo Sy SUogss]
Copmox g 4 Sligel Brae 53k | 35 cnl slas S
oS Bl an 95 (sloygl (g 4B 2 AreSd (09)Sua
Il oo 31 85 5 0pgl 4y (Bl Sigel i Gyl ) ripon
g o 0ad Bpiae (ot oS s lie ABb s
el lie 2B (550 51ty o il A0S glo a5 Se
1d A13 aJ5le) csl 03 5493 (1) AFRC Loy jpes 5
ol aiuly cweS SO L adslae S 1 (KUrMI = 30/6
O35 dn 4l gl oieris i eataa s o8 (KUTMI)
(KUrMi > 0/1 A/3 aJslee) 2 ool g 9,500 59y
&5 )l sk il g 0ad s 0yl 4 &5 gy I (e e
odlawl planl slrosly jo plpll cunl oyiwd LB s 298 0
0/01 <kUrun < 1/0 /d (sosgaxe > aials 5 51 Jo 55 ok
(814 s\as) s ookl

oucd adu (45 9y

Al JoB Jao dliwg 4 )10l g £980e ) oad 285 (59500
2 BB nf (o ggeme jl Ede 10 290 (g Al
Comd 4oy (gifgdl (9, g 0ad @83 (09)Sem (g >
O59ri ¢ Jde (wlw) Aoyl Capx ol 00leku] C)Lﬁiloﬂ 2 .J%Tuo
Oisris L clwliie ey ol & 5,k 5l <) gsdio ugijon]
a0 2065 o (slasals (o] Cawd 4y 0 pun 5955 9 (29,5we
0/20 512 adslee) (7) amisso Jalis 1) (slops sy Ed%e (5950
(0/05 <NEn <

Jue (bl Oy caldieul oy g0 slascaly jlALw

HSar 5 S Jso ) g o3litel 300 il 3
ool 4X4 - 5Y mipe ik 93y cplisle o8 i, 16 51(21)
2 sl Bas 4035 Gglate olie e B L lagls (2 5 1)as
O35 5 ol g Sl eas @5 g (Brae (o5 ST Sbej]
S S ol opdloas (3 Jyia) 33 (oSl 52
505 (s e plie LB (551 9 PH ((Sligel

Sl o 3 9y Sy cplplis ol RUP-N (cloe
3las) ol e 3595585 i 5 BT 4eSid (Lo omnlS g Sicm
(kDiMi =0/57 /d 1/3

SIS (5948 O

395 Oliwe (29,50 39y e s 839)9 5l (S
L 2B 3)ly sloy (g (35 5l Aty S8 & &S
oS 43 4_;,,;1 sladwl 4556 500 3480 3)9]ﬁ pis 4 d>gi
A5 00330 5 4eSs 3 4o BB )59y Sl
s 5505 (5395 (0105 < YMIDI < 0/3 2/1 dslee) 1 b5
Olien 45 2 8b o SUigel g 09l (19, (35 5l 3e
212 slas) amd o i |y 4eSd )3 oy (owyiwd > Jawilis
g sl ggere (e nl | (2ays s (YMiUr = 1/0
LBl e E8e (9)Sue ()59 9 4325 B (09,She (k>
(kMiAa =1/0/d 2/3 ds\s)

usol saal (952 0 350
RUP-N S 4 0 05955 5l 63959 o b g3 o
Al oo 0l 1y dtel Sl JSS &y ol s g e Sl S
Al &0 4 RUP-N 5l sy 80 505 (1993) AFRC 3lae
ol nomen (YAGDI = 08 3/1 isles) wigis o s azys]
09 JSb a8 )5 (59 | alesd9)9 (e
O 3 Ao B4 LS jobo a0l quin LB ki (9,50
55 g Gupb 5l ol 10y3 36 5 dn (9,00 (Al (g
Sl o digel clogel (YAGMI = 0/64 312 dslae) 54 o
g5 ool (e cali) oin €l ) (IS Cgw) cun
ol a8)b 63 e 5 lyls UABBA Jao oyl > (UAEB)
s Jb 53 (i50 duslis Caz 4 40,k 93 s ] (313 Aslas)
Jo=iean NDg 3L o (ND) 455 Jl= 5 L (kAaBd QAa)
2 Oiayies Jols sdimd oyl oS Cuwl odds 48 )3 Jlas j0 cul
5L KAGBd QAa 5l 5,5 NDG &5 ile; .l (5,55 o5
o533, S dales edlatol (L 10 ol 03 ieys jl e
Jie o) 93 9 G o yiwd 3 NDg 5 KAGB jlads I iw)yd
115 51 (gglune 518565 NDg 5 0/01 gslue 55,3 kAGBd
i EBl L ol ) oS gyt 0gde (33 dolus) w3 i 5
0355 i Loy g (e nl 1 500 (29)3 5 e
aS 2gd o ol y b iy Col Cas &S lael sl
i (9 (3 3l ool leasl, (1) AFRC 3Ll
298> 33 3o g5 e RUP-N (iones 9 e LB (09,500
= 0/68 /d 3/4 adslas) el oo 4 58,5 , Lo ;543 68
201 5 (gl gl (55,55 51 5 ggee =2 (KAGMK



573 b gl 55 (559 s e galio (Senoliz s Jto (o2 3

NDi Nre NMk

— [ o
i

Ad

NUn
e SBglS )3 gy Sl g S o (Silad slos =1 JSS
il (5958 Ol g e kIO i 4 WSy g oS
Figure 1- Schematic representation of model of N metabolism in the dairy cow
Boxes and fluxes indicate N pools and arrows, respectively.
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Table 2- Symbols and subscripts used in the model

o bl 5 cleMe o bl 5 cleMe
Description Symbol Description Symbol
5 039 S ;
N h Di
Milk Nitrogen MK Diet
Body Nitrogen Bd Microbes
She ojgr Lol gisel (5500
. . Npi . : Aa
Diet Nitrogen o Amino acids
I3l G3g s N Sligel g o)gl o3 Ur
Urine Nitrogen on Urea and ammonia
EBde (1955 ol omline 03l
. NFe Oi
Feces Nitrogen Observed
Slass N IXW d.,.:uw oald P,
Number Predicted
(8 Js1z) 27 cws 4 (MBE) s st 5 (19) Jols Jiulojl o3, 5l o osmlite (glmodls
vspe - S (0 =P’ e e el sl w5 e > (1
- 21: n el G 40 ol g ad ool o sla i e (21)
i=
y 512 1% I lampba 9290 clad L)l g Jo (ot <85 Gliee
RMSPE = 0. -R)° () sl cluye oSl w4 I 56 S¥oleo alns 310
=1 n sl Slayo 5 Sio pgd 4y, (MSPE) fes s (o sty
Sle o (MPE) s 1,5 :Sileo {RMSPE) 2o syt
3- Mean Percentage Error 1- Mean Square Prediction Error

4- Mean Bias Error 2- Root Mean Square Prediction Error
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Table 3- Summary of the data used in the evaluation of the Kebreab’s model

29
Item

Sike asel> D
Mean Range

(595 2 pS9kS) (yan Suid o3lo
DMI (kg/d)

(595 3 £55) o3b Gpas ()59
Nitrogen intake (g/d)

(Gos 2 £35) 2903 Cioss
Nitrogen output (g/d)
£

Feces

)yl

Urine

i

Milk

(595 2 P 9kS) (Sypae Siis o3lo
DMI (kg/d)

(595 3 £55) o3b G pas ()59
Nitrogen intake (g/d)

(s 2 £25) (290 Ciar
Nitrogen output (g/d)
£

Feces

)yl

Urine

o

Milk

Kamel data

25.2 19.7-28.2 1.7
705.6 553.7-783.1 48.4
199.3 161.6-243.3 24.3
307.7 195.6-397.6 47.1
171.5 104.6-218.2 25

Firuzi data’

23.24 19.5-27.5 2
654.4 542.2-782.3 85
171.1 149.5-226.3 25
285.3 146.7-445.3 72
165.8 131.7-197.5 17.3

! Extracted from Kamel’s thesis (2014)
2 Extracted from Firuzi’s thesis (2014)
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Figure 2- The relationship between N intake and output in feces
The circle and diamond are observed and predicted data, respectively.

<
¥ 5 225 - £ 90 R0 (b)
DE . 3 <%
2 b4
i3 ts
3 & qkE
] & 175 - 15
§ £-30130 145 160
g
) 3 3
125 . : - _ o
3~ 90 1 (Predicted) o3 Fu Gl
125 175 225 3

y=1.3703x- 172.3

Noanliia
(Observed) o2 » R2=0.22.SE=3.0

5 ggdde i ond @by N dunlio (Cill (oplicln 03,0 clagls 13 osd iy (i g o3 odalio slaodls 3 (o, 1 p)5) Egdde jlond @dS oyt duolie =3 JSKWS
oA i g o odaliie (glmodls yo dgmge AU duslis (& g Sy 4 S Jloges
Figure 3- Comparison of nitrogen excreted in feces (g/d) between observed and predicted data in lactating dairy

cows; a) comparison of nitrogen excreted in feces in 1:1 plot and b) comparison of difference between observed
and predicted data
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Figure 4- The relationship between N intake and output in urine
The circle and diamond are observed and predicted data, respectively.
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Figure 5- Comparison of nitrogen excreted in urine (g/d) between observed and predicted data in lactating dairy
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Figure 6- The relationship between N intake and secretion in milk
The circle and diamond are observed and predicted data, respectively.
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Introduction The increased level of production of dairy cows increased the losses of nitrogen in feces and
urine. The first approach to reduce the nitrogen excretion in the urine or feces, or both is the reduction of
nitrogen usage in food rations. This approach is achieved when there is no significant effect on the reduction of
animals function. Another way to reduce nitrogen excretion in animals is to improve the nitrogen use efficiency.
Mathematical models have been used to predict the potential of nitrogen loss in dairy cows. These models are
naturally experimental and not based on a specific process. The animal components in these models are based
on CNCPS which these systems contain a large number of experimental elements (Empirical models) and are
based on some controversial hypothesis. Jonker et al. (1998) presented a model based on the whole animal with a
collection of data and showed that this model could predict the excreted nitrogen of urine from ureic nitrogen of
milk precisely. However, they showed that when nitrogen loss is due to the quantity of protein, protein
degradation, inadequate energy, etc, the model cannot identify and predict. Therefore, there is a need to develop
a model to evaluate the biological processes in animals and nutritional changes to determine their exact role in
the assessment of environmental pollution. The purpose of Kebreab et al’s model was to develop a dynamic
model based on a certain method that has the ability to predict the quantity and nature of nitrogen excretion in
dairy cows under different diets, and also the model could be evaluated by other experiments data. The purpose
of this study is the evaluation of the model presented by Kebreab et al (2002). The mathematical models have
been used to predict the potential for nitrogen excretion in dairy cows.

Materials and methods To evaluate a dynamic model of nitrogen metabolism in dairy cows by Kebreab and
et al. (2002), two master's thesis with titles “Effect of NFC on Performance of Holstein Dairy Cow and
Expression of its Mathematical Model on Nitrogen Balance” Kamel (2014), and “Effect of cutting time alfalfa
hay harvested at early bud with different ratios of forage to concentrate on chemical composition, fermentation
Parameters and performance of early lactation Holstein dairy cows” Firuzi (2014) were used. In this study, to
evaluate Kebreab et al’s model, 16 Holstein cows in two 4 x 4 Latin square design were used. Cows were fed
with 8 different diets. For each experiment, the total of consumed nitrogen and excreted from feces, urine and
milk nitrogen were measured. In addition, the concentration of feed component including dry matter, crude
protein, NDF, ADF, starch, non-fibrous carbohydrates, ash, calcium, phosphorus, ammonia nitrogen, pH and
metabolisable energy were determined.

Results and Discussion Similar to the results obtained by Kebreab et al. (2002), by increasing nitrogen
intake, fecal nitrogen excretion also increased linearly. As the result of Kebreab et al. (2002) and Castillo et al
(2000), the nitrogen excreted in the urine predictions match better with the observations.

Conclusion In general, the lowest average of percentage error and the difference of RMSPE with its
optimum level are for nitrogen excretion of urine and feces, nitrogen secreted in milk, nitrogen excreted in the
urine and the nitrogen excreted in the feces, respectively. Therefore it could be concluded that the model
presented by Kebrab et al (2002). has the best estimation and prediction in summation of excreted nitrogen from
urine and feces while has the least precision in estimation of excreted nitrogen from feces. Although the results
did not show a bi-linear relationship between N intake and output, but our results are very similar with Kebreab’s
results.

Keywords: Dairy cow, Model evaluation, Nitrogen, Prediction.
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