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+Jjlll c/ttll i+5rjrt; (MAMN) c{jyt i5k e.-r
: .ri oraml J^*,lJ :J"t Jl

MAMN = MAF

43;1lt rtjlt Jsl,; ,.*.! ltlijl +iJjllt c,tJiJtl,r

c, fJ* I 6Jl o!;.111 i.5 rd. LerL. truro i,l$r
: ,Jl tPHt ,:.iill ,'1..)l Jt ,)*, ,!l: ,-i.flt

MA-E- MAT - PIA

: lli:ll ii:l,Jl U *J l+ir LJ . "h #J:
PIA = 0,65 MAT x (l- Sc)

sJjlr i5 brJJ 4lr trrF.tt r,irj1t \)tslt i:.s iit
: i.lLtl ii)LJt t';r 4r:Jl ;,54 grammU J..tulJ &$l

MAMN = MAT - 0.65 MAT (l-S.)

= MAT (0,3s x 0,65 S.)

i;.,i>. ,tge1 /.L, ,y qi q:;'tt c,,[Srlt ojr.e

i-afl &U,, (s") iin-\t Jy-i)t ,i.'!U (\) JJ+
. rNu c.,t ;rlt ijii l, iL.d-lt i.it'!t fo! (dr) s4:a;Lt

,u,11 j +: idt *., jqt rrt-;;ll i.j

(.,iFl d it*tt ritJts*tt ryr;Yt c/tslt ,ll J.>.J.rij

.}t+J-,, '/.L, bjss (MAM) ,U,.!t J'J. Jl F dro
: {:JUll E)LJI, eUi if +-.: . \tj ,f61 '/.\, 5\rz--t>

PIM:MAMx0,80

,2 {;;d-t c,tiJJ4U guafl falt J"t , Ji '6 +r,
: JIJIS:atJl ii),Jl G"., CII+r 7v. J^ riiJt 't "'yl

: (PDIM)
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: ir!3;Jl :.1*l
4a
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i
: l3;nt **t

nU+

Ji
: -rLJ)l

tir""Jl Ji i'..'s
jl:3-, J3i ;-J
a,-JJl rLr ;;(
: "tpLt i)'ei!l

4t u-' 
'

qLrl
'rJ4lS .lJi-o e ):t

: iit+ .i){ci
.ru,.{ ,-, rr

La,iJl .*r.p
g-*,ll .J*!.r,

:61-Jl
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a i.a;Jt 6*-

.ri:-!l Ji
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PDIE=PDIA+PDINE

=l()+60=llX)
PDIN:PDIA+PDIMN

=z$+45:t5

,+1" cf

, ,5i '/.Y, 1{--n^ J"t,
PDIMN:MAMNx0,80x0,70

= MAT (0,35 + 0,65 S") x 0,80 x 0,70

PDIMN: MAT (0,196 + 0'364 S.)

€l (l\MArJliPr €l (/L.PDIMNJIjP/+
. i,* i.-.5 s"JlJ

: (PDD "L,.Yl ;i "^J;-{\l 
crt*,1Jl L*.fb
: glii ;rtr 

"S 
i*5

1r;J)11 )lJ,tl rnQ *Ln.f s*J PDIA y 6bli'".:h -
';-flt i rdrlJ il'il'l 4'

: |.* pnrlr .! .*.*ry _

. p,ll;JrtiJl AUJI +-.*. 4t dl., PDIME -
;Itijl irrjjll :13'tl $-i 4r g: PDIMN -

. J^*tJ

"Wl i* pDIMN 3 PDIME, PDIA, ;$tJl g*ll arr
: te eg5l ,-g"J iitiJl :lll

r.-tlj ;J"lrl 6rljl d:.5 k C- 6Jl rolJl Lri -"\
3 PDIA !Fa+ 13*{ J:t;9 (PDIE) rljJl d b:a./t

: ,pi rorur
PDIE=PDIA+PDIME

r.*u itujl -,9111 LJ k Ci*, JJI PDIJI i"-j -"Y

3 PDIA ;gqi 19+f J.:tu3 (PDIN pl&Jl ., ;rJ-. ..,tll

: di eoural

PDIN:PDIA+PDIMN

i.o=:ll .rn pDI Jt l.d, I Se $ljb ;rU /:JJ jll i.-iJ lJ

."+ og y')t i.'iJ! t i poln 
-e PDIE eS"$Jl i/ #ill

";i 
4t.r;6:1,. ;i!,..o\ l4i.Li * JJIJ 4:"I<JIPDIJI

;rlll j :.r:.ll J"UJ LJB $i :.rall S"Ult ;r5r rg;i
iiljJl i,.-iJl-r it*$ll #rl Jll-ra rL,i JJ)l

. PDIA j PDIN 3 PDIE i/ JS a.q! .jlrYJ
..rU3,(l rornJl r+ Ct' t :;:U li.rJltl i."itl ..,tJ
L+ .jt-c I #t, PDrN Jl f*, C+ .illjJl iiJ'Jl oi'r

./|J i,l.3 . rDIN Jl -.+ J! aJ" 31 4tV;rll poto Jl

| & ,tf iiJ, i)U PDI Jl i*:;

€ltt' =PDIA

dli- .' =PDIME

{ li t' = PDIMN

J:e3 rrtll .ir ;r {/ iit o Or 6rlll cj.l PDI Jl i..J lil
PDIE Jl ;,..j ;s aili iJL, J'1{ ii \.* jiJX"Jl lJ<J

l,&Jl ryrjll L*J1 J! J3.relJ e.lJjJe pDrN Jl Lj3
#),Jl cr^ ,,:U.55l tPoll

d,l"9J,l iJ t4 ?- +;i pntJt 
il,E irll ;,.

oio j51: . .'.u l1jtri J* .dl t;-jtlt 4i l*)lt

f l{ t'-tSt +5 \..r . lrrJl C l;t-};l .:l.5rll
: r.lLJl ii){*ll J. ql^U t41;$l J* dt <UJ,

r,6r +pDrN - pDrE = <{lp'/.ttliJ:Jl 4.5

,P ,:* e$I '/.t\ tr.,rr t' I Js ai .r.Lf J,
(1 ,Yo x 11.) LYAVo etrlr g-,- li^J c/rii Lt1'
'/.A, & €* ,!tt MAMN +:rJS"ll +Jl1ll rl3ll y
Lj n-f3 -jlj{r 7.v. k,.i^ ,}1.. i-i.;:- c,'Li3.Ja

: L-.,13011 ror*rx Jl

PDIMN=2SrSx0,E0x0,70

= 1610 c

Lj irl c..- pDrNJl i+ \; ,r* PDnINJI i..i,
: ,,,i-all Jst'; 11.;f rou' Jt

PDIN:PDIA+PDIMN

= .. + 1610

= t6l0 g

,tpl d.J elJiJ l,.ail Urr.; L;,-l pDrMEJl i.,!iJ

. ,,i.ajl J:|'"; pDrE Jl i.r.^i .91 :;tU (.1, t rrolt

y .,,, - t' r.rJl - ell dllJrt c,/rCl



&t $t U\ilt CtJl,)ttlil( &LJl.JtLlJ+r,l{
0. i.<Jt .j^ CBy :ej)tJt c.,r+t syt ,jg r, 13r/4i I o

etTtg)l !-Fr . LVy. = tA x \o :gt l+ft
!r.e\.V. =VY. +fo. : t+tl eEtJiil..lJLjy,ll

'Pt lm.ll
t t j) J-:Jl 4 o*:lt r:.i irt : 3,".J1 lrgl.pt _.-,

$E g Jt.tt+ gyi:,-yl ftrri:,.)l rerrr.2 r (JjjJl

cF ,t4)t r" J.jJl C .rL.rJrt i-J . ,.,1t, JtJ+l
crtTtp)t !ts cll+r 7.r. .lXi:,-)t r3rlt Lj3 /.\V
= r,1 + I x lv. :,1 f dt J<t mt)t g.

.i-Y^.
sE .f ie J<! rl;9lt artlJ rrl;t 9l .:.,r.E JjJ

.j.l FiJ .rlaiJl rjr & qfl l:t} 4c,q rq)l
. i,at> J3t.q j l'1 crrTg)r

It v gs /t j ot+ry'l i-r n!, 1$)t .r:r t l
!ts rJl+r '/.oo 2'/.o, * 7t1i,..1*u-)l rgr.rlte

L,i St", i.yy C # i-|. . JFJ 
pDrJl ;* ggr.q)t

. 1,t:.iYl .r 3Jt c,,t2tgl :.rJ i,.aB rjr.r+

;r",ltll &UYl r:t7lgr.l :lr] : ,.pl *:lal*-l --+
f br ;str.r 

-r 
dJiJ JJt a/ 4ayt ., Ut j rorJt

ljr & sJilJl cj.r j egtp)l .r,-.r .ua,3 . ;g{l
.itJ+r d tor ro su .r.lt/t Jjr & rt4)r&i r {Jt
/rotJl ;r it. .1 \i. . f . i,J gt+k>)t Jl *ir-a,

.rl/JtJ" l3A rYra-lYl .1)A-;r
.i!4r d t {tJl J)c L'i^ g! it*Yl *r ti
tJ)t+ p ltorJl gt ifo 3 yr ( I t !rt. k>t Jl .jt 4

. erl.eJl .i-; d! ir-tl 6,L)l dr. lpr""t #
i.i.r., ,J..:*tl iei;Yl aoil +Jrjllt LJJI .,,.ra,

: .ll.'t{l
.:rYrlJl Ub-* c..jj ..r.;lTdlg .rLl,r..rJl ! .:.:

J..&i . (pDrE, pDrN, MAD) .iyryJ +rj1l i..ill ,J&J
iDUl ;i 1rvrAr) i|SJl ijJj5lt ,tlt !,i u[r olrtJl ojr

ch Lt' -iJ^:." . ,g71 e'N3S- Jl lil...}ltt r r;tj..Jl

: crYrt ll oi^ ;| il,..- \l iJ"rl

lgirjl 6ft ,?t \t3'J,t i.5 Jli ,;i1tJt .JtLl, i#ftr
: J.rt ; eLJt iill^Jl .-,>

+1, =1,1t +Ao -1,. =el! tJrt il,.S
qti, i.ir. gfli r = r,rr

,7$I y-a, ilt.el Jrr;,r;)tlt eUlp)t ga.i-l e4
,4, +nr,4ir (tr^^ of,rl 4l^lt gJra r:

. c.,l;t3pll lr ,-;Jlt $lrrll
: PDI Jl J,. d.rL^ill iltT!>l ,a,rrii

: liliitlty i;lrtt ..rb$>t -,/\
U LY,ro 1 lQ)[l i;!.a.tl ogtpt crli : .,eU
: qlLll ii)rtrJl !L!q dlJi 

"t-> 
JS4J. , vo 

11i /ror Jt
x r,o) + t" =q.l/g rorJl ;'. i;tall .:laL;>l

Q)-t 4!t
: i-S Eo.. trjr e,rJ tt.alt gJhr*.r it.i

;*/roI ifo. =6.r x.,o +1..
;" ItrrU ir;)lJl c,tTtpYl c,2.ri : ylllg p$Xl
.r:9 y,y, ll;iyt .*, y,o-.t (.,vo a!t/L) pDrJt

.?Ot
: i*L;)t .glr.p)t -,,y

;t eeilll i.J & s[r)L i2tJ)t c/t+k-)t s-.1
gXi:,-Yl pl.ta.-)l .:jr.;r3 . (e ,:rt-l ell

: iJlJt ii)rt Jl &!t .rJiJ r pDrJJ

r.prlt + \ x;it.,elt jti;yt = +t )l rrtzlpyt
. g;le-Yl

i,lyll crl>k2)l .r.;.ti : -tLl elJl egtpf -1
6y^ll &ih (:"t- dtla -Ltt eljy rorJt ;,,.

,+ H ,I# r. F qul
pLilt j,Ul Jlr{rt
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: (i,.iJt) .)U-iJt ,uili -?
MA-D= -113,9 + 0,944 MAT+ A (MAD)

PDIN= 0,661 MAT

PDIE= 35,7 + 0,380 MAT + A (PDm)

. e.rb ;rt E/O i:5Jl irrrlll rl.ell Li = ulr
. (Lj,ae.rl. dl/o i-.lirrl ijelllt :t3lt rJ =ulo
. s .rriyl Jyiil +ti x MAr = il3 rJrji )l.r = ru.rs

. *$t .4rl I $* ,>3iI = lirJlt ,!ll J1-jt +\E s =

. (iuJ,Ae ert. gi/f .Z;lt
iJ l"rr.ri 

dJlJ 'L,)l j! r-, f it d,LJJy't i:.j = pDrE

. (rae bl,. E/L) $tLll
sstll ,.,L1 cle .rYrlrll ;i i.J*-Il ,,^,Lll c.,1.ri

. qi&ll ;6Ul i*; JrtJJ ijtj) .i.[iJ iJ"i"Jt
: ttr-'Jl .lJill iYrYl -"1

M D= -27,5 + 0,t91 MAT + A (MA-D)

PDIN= 0167 MAT

PDIE= 0,6 + 0,36 MAT + 0,(m2 MAT2+ A GDIE)

: 6r.clt u}rt.r

: i,:Il ,.-..+ Gi,.:ll ,!.1,e . :t-e . (r,At srt dtlt) ltlt -iu)l i." = c.r
,J !u.rj gJlJ "L,)l j iy 'ttt .rlJrlti:., = pDtr{

idtJr i:.lr UuJr aj.J-r

-s- 2.5-
l- 0.5+

J1Y i.:.lt
1.5 -
0.5 + ^(MAD)

^(PDrE)

: (LjJt e*,-) 6'LJtMAI)= -35,5 + 0,936 MAT+ A (MAD)

PDIN= 0,62r MAT

PDIE- &{,r + 0,203 MAT - 53,r S

-r = A @AD) G,,AI J.lrl

: ifrll .iYrYl _ "o
MAD= 0,914 MAT - It,3
PDIN= 0r7rt4 MAT -0,2 MAS + 1,2

PDIE= 0Fr4 MAT -0,4r MAS _tl|sCB+ 68,8

e.il'l l,l* J9 -i.l|Jl3 .!lr.iYt JIEJ i,,.r:;

but

Jr{ 
,( 

pDrJl 
d!, & cJrrl ,, c,,lrirlt .r- sr)ti:,_)|3

& l.l-, jlY o)t-.r.:ll ..fn r r:tfl U el* J*
: !J!ll .bE:Jl J;r 2.9-.;u UtJ {if+rJ dtrJt fx,,i..
,yL- ,)t r.:.. d.iJtJ !.i;)t cre;I ;.rr, .FLr ,1tO -

.:r,-:' .rt5l AJ.: *r4 rsjJrr rm) rrrh:Jtl{:Jt
,iFl i gr$rl JiJl ,Jir -
i-S.ll C J^i.:lJ ililiJt iJF.arJt

.-i
,..:*

rL4; 61!

o.5 -
,t-

.*
o.:*

;

cts*6f
4 - 

^(MAD).5.5+ A(PDIQ

our:
?5r
1.5 -

cJ" ,Fr)\
. (MAD

| (tt*a\ 4i4l ,lPl ..i1rYl -"y
MAI)= -37,6 + 0,93E MAT

PDIN= 0,692 MAT

PDIE= 30,4 + 0,465 MAT + A (PDIE)

JJyl {.:i!j i.*l r-"+ A (pDrE) er..dll }f,. 'jLt
. _2 i:jUltJ .r,i.a i;U,lte +z

: (d-eJJt) iit+l *ilrlt -,,1.

: c.,t!+:Jt .rr.p -l
MAD= -37,9 + 0,yr3 MAT+ A (MAD)

PDIN= 0,619 MAT

PDIE= 35,4 + 0,040 MAT _ 0,m019 MAT4+ A eDIE)

.*l t*t,:at"Jl irUt 4! .,,'r* ei{r.ll,yL_. rq
:95 i4lt l,sPtt

a (Md)) = -0,s
A (PDIE) = +z,s

: g:lrll
qi G-,:) c.riy't +l r,;.li!l .r$l rJ[.:."| tlAr e r ir3rJl -

. Y'l r,trjl \rJJt 4rtr1l .rrrfl .E ..21.i,.It i,.iii
- INRA, 1978. IJ vache laiticrc. INRA publicatiotr vcrsailles.
- INRA, 1978. Alimctrtatiotr des Rurninans. INTA publicarion

vqsailcs.
- INRA, 1981. Previsiolr de la val€ur Nutritive des aliDents des

tulaim s. INRA publicatiotr veEailles.
- INRA, 1984. Alimcatation des Eovios. INRA publicatio, vcrsailcs.
- INRA, 198{1. AlinenlatioD d€s Bovins, oviDs et capritrs. INp.rA,

publicrtion versaillcs.
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llE ii*rt*Iill Eilrig iiUtiiall U#
illlilrEE iilrJii!

liS.l tpt Jl "jrPl C bs3-.i JE j .;Jt i1r:.lt c,'U-Xt

JS Jl I!t,)\ . cltill eUl; !.'. eLJl ,rdl ,.rh;al

ieJW \r*l .:tiIll ;" iil3 o)>[- ** ,bU
Jtiijb lUl :,J^it op,1y l.ia # . :.Jtull c-,|.4r-lJ

,yt ilt it+ j, ,relrrl eti)l a!.1 j ol4r-U

fil: ;fu)l: JKll L, l{,lri:"I 8e WJ-a' ' bll
. ,,--.LJl

: $r+1.2 .rl.rr,{ olr.:ll bs].j./. tF
t *, c,l4Jl }it ot/ft i"3til :Jl- Jri c'.i*St

(scare irsects) \tj,i],t c|tf AL i;,, inK,. c-Lli

i:; ; ;tr31t :!rl'.,.:ll rt^"-i!l .19 Aspidiotus pernicimus

,gr.el *l dL,Ltt .rJiJ ;.txll elr)3Jl J ;JaLllJ

,,1 d 'e [p tfff l[,,eDDr 
Jl r;e j!5\3 sulphur

,j+ Jq trlAt ctlr*t u.)eldl {, irh.' 'U'Jl
bn erF.rl.rr-ll ,tllLl i.2W al)l . -!!l Jb
.rl4Jl;$i iTtD c,i+i5 . QtJl .rl3iJt .i)I t hr
Jt+:-l fl [l53 .;t&;Yt ,2 etPt Je 't]At i
etalt $il ,>lr.:,Ll oj.r &51i. .rYb .+bjl ,.rl-5]l

. ,lt-j)l +:: lr* qjt i,r (/t l*t
e:s-a'. bj UL, :L<.:, el.qr.U crlPl ;*3tie 01

J.:.r c..- Ulil i*{P . crl+}l't iiyt d t, # aJ!I.'.

,J.J rC$: U [lt cUl :ritl."e J5.a*tt it ., \Je

'. bJl,
j:, elr.:!13 otjll gg '6U ;t lr5 {At Jt'1V

g|* l, .,l.iJl J, ,Jr..JJ JII Jl Grull .,a!,

fui:-l J)+ y kJ, s*.iJl i+t .rji i:" !ti)l
4A A JE.ri gra 1.IJi gr . q'tl LLl|uftL3Jt

ilrs 51 tp. ai A1 ctlr.l}ll nJ)rt- .f ,.rrtL:-,l g+l
.f[l e- ,:tLj)tl gil.,iJl ;ralt ,g5;-, cl, Qrt.:il

It Jl J oK-Jl r.r,J iElJl ar\Jl ,.r.rL $s .*.Pl
llr^:-l J, 

"$Jl 
rl;cYl Jl ,liJt ;[e JlJl :rl1;3

4K CrrSClz:.:lJi f € ,:i!;Jl Ul(:! c-,lqfl

. *lt)l J.-Hl ir oltlt6'B)lirtii1 i,.r-*letiYl

-,. jLlr f$l pr, c,l.r.,-U .-i!51l.1 llri:-)l ..9sf .ri.;

r;V * ,rfi ts* Jl &L:Jl j g*^"lt u"t"lt
qll & ty';V *: ,nVttsns dUlr.-: ,)ti)l &

. iijr o!5t5; A3lt ,Vc ij .f q 'L.-Il
,:,l.rrll ;1..rr..,,1 .irt*ai 4+!t A;lt 6.1 J)rir
Ogt> Jl.grl r, .r1]l .5P zn(:,.t ilJt^ iJ...at iPl
( k ilr*ll qJlJ !lJ+l r c.,!tl .[r i,-, -t tt;l
i; . Ai!j(,..r4.:JlJ.r$l Jr l?V.rtr*ll.iA Jt .lJ
ey t et1*lt i,.iJ.]t .rtiKlJ ;blt ,*Sll i
,J, &jLJl ctlr:Al2 Jpllt . )dl . X.tll .rl;13$t

,>lil .2r$;t ;ut t.i, .5rj,- ri3 . .r){ilr'e eufu
i*Utt .t.uilt gr irJ.3 {if ,U*V qrrJ iiB A-J5

+l+Ul i,.rUl -le,t))t i)S .-Al J-c ., .,.p.!lr! elrl.rr .r

l'.f - t. r.rJl -,.ill 4cl1ll 6.t:all



( qrt:s)l 
6r.,,U . :erlAt r+,l: r .l.rll ill , JLJI

i";hll c.,)le. (l) ftiJ Jr"ull .4r.J . ..rt JLll y*3
. lt^. Jy, Jrft + irl.r-lt 1t_u.:-.t ,r *fLJt

C.,,b.,i rao ill,Jl ;rtJrtJ ;i.ii'rl i..E:, c"j$i lJ
d &rtrll .:,Yt- ;.e &U, e- "lf\,i*,1 Jl Li
.;Jt lut j. i&itt &Lrt C \qv[ - 1A _ 10 fbr'jl
A$Y! iJ_dlt .r1,./*ll Clr ,;LLll 0j,, li ud>Ut e
:,uJ i.3ldl .r)l> ,;,, )yt . i*;Al .r)lL,a;yt Jt
. t^rfr -"r$ts ljr:".31.!Yl : gi.t)t oLjr, .r
cr)tilult3 yLr"tr {ii ,;,*,.;* fVl d, Jrr}rr

. t.lJir,"l lfJt ..:t.r=tl ,,a,.r 
"f*iJ 

i"gtilt

c.,tr^U.lJ o.'"rt-tt 'Ur)l J i".9lill .rYb .;3rL;
: \.l.c ;j3lt ,.bl3Jt: .!)A,i.Lr.r cLfu U
.F ,>l'Jl &gtie .rYt- .i!.,}SlJ U* +
,,.,cr rLr3.b *t$l ,.f crl,:Ll ,p,.e Jrtj . c.,l.rrJl

,.:I,iL:.; eUfu;y elj:AJ i*LJt ,t..r."11t ;i ;71!Jl
,:,$,e.i" {i ;"rOtt ,-rii Jl O*; ;*-yf !l C.r-
4 e.p ll c.,l.r"lt {itrJ i"rE" t#: ,-p}!t
cJ, .r,r:Llt ,Urll iH i"Jtnlt ;y'tD -U-)U lr . c.,lr^ttl
tJ;Jl Ct-t. e t+. .;ii:.lt gc fr q$t .gg-.It
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F..5 e; Jt gr, tr ,r*Jl 4 i tr*'ll5Jt
r.r#t.U ljt5rll i*!t l d *,.iS.lt .rrrt!
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y=i i.J,i^ll i-,.rKll c,t{.}tr f;lt ,t...rll t i

: Jl ,pi + l# l-}d
,? ,? \, , ,) 'n*l jrl+s b& ,)b etrV,. -l
.rts.r!l j rsJl tiyl U)El .l.rl (cr. r. .r rl3$t
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!-j c,'bpl3 tjll &J$ Jl rLrl- ilt .r-+Llr:
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