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(treatments).They were then similarly fE~d act libitum with roughage (para g~s in pre

;entrate

weaning period and ruzi grass in post weaning period) but with 5 different Co~(

rations (in dry matter at 1.25~/o body weight):concentrate with com meal a~ energy

source, concentrate with com meal as energ!y source "'" enzyme 0.1 %.concentrate with

broken rice as energy source,concentrate with broken rice as energy source 1 enzyme

0.1 % and concentrate with gelatinized starch as energy source, respectively.The

experimental period was 182 days

The results revealed that CClncentrate ration with broken ricel as energy

source (both with and without enzyme supplementation) gave similar grovithift

performance to the ration with gelatini;~ed starch as energy source. Average Idaily gain

fed \,vith

both I.-vith

feed per 1 kg. gain and feed cost per 1 kg. gain VJere significant higher than thctc

corn meal in concentrate rationS.However .thle srgnifit::ant effect of broken rice ~

and without enzyme supplementation anld gelatinized starch as energy

iource 

in

concentrate rations could be measured only in pre I.veaning period not in PO~{ .veaning

period
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Ia.b1e1
/"

Ingredient. (kg)

~roup 

5
Soybean meal

23.0
'pllipil

5.0
Ground corn

Broken rice

Gelatinized starch
50.0

Rice bran
20.0

tvlineral mix
2.0

:NUT..SE,.Cooktail enzyme

Feed cost, Baht/kg 8.~4 8.83 8.59 8.98 1.13
::omposltion in 1 kg : Amylase 56.000.000 AmYlase act;':lt~ unit. f3-Glucana~e

tgl~.:anase Jnlt. Ce!luiase 60.000 ::ellulase Unit. i-'emlcel!ulase -+C.:-OO Hemice!/ulase ;.J .:

:::.:'00 Pec;:nase Unit. Protease 200.000 ::asein olgestlng :.;nit .Feeo additive 10 gm ana C Ii

,0.000 

Seta

?ec:;n.;se

I.Q.Q1.e 2 .

period)

Ingredient. (kg)

JUp 

5

Soybean meal 8.0 8.10 8.0

B.O

ipii iJ:Jii 10.0 10,,0 10.0

0.0

Urea 2.0 2.0 2.0 .0

Ground com 3.0.0 30.0

Broken rice 30.0

Gelatinzed starch

J.O

Rice bran 47.0 46.!~ 47.0 .0

Bone meal 2.0 2.0 2.0 .0

Salt 1.0 1.0 .0 .0

INUTASEI":ooktail enzyme 0.1

Feed cost. Baht/kg 5.22 5.61 5.3 5.71 ~.
Camposlllon In 1 ~g : Amylase 56.000.000 An1ytase ::ict:. ::. -,nit. J3-Giucanasc 36

t.alucanase unit. Cellulase 60.000 Cellulase U111t. Hemlceilulase ':';).:::00 Hemlcellulase Unit

;0.000 Pectinase unit. Protease 200.000 CaseIn digesting Unit .Feed additive 10 gm and Fille .

Jectmase
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Table 5. Body weight and average daily gain of the experimental calves.

Items group 1 Group 2 group 3 group 4 gr,up 5
Initial weight. kg. 38.6 3~1.3 39.6 39.0 $.6
Weaning weight. kg 48.5 50.3 54.5 55.5
Final weight. kg. 95.8 98.0 101.5 103.0

177a 19~5a

Averagedaily gainkg./h/d

2 -10 week 266~ 29Sb

10 -28 week 375 379 373 377

Means with different superscripts differ significantly. (P>O.O5)

.1)5) .~1

'"'~,..I~

" "".. ..~-~- ~o .
U1"'UnOl') ~:Jt)~Ut"!~::i1','1,i}fo'a-.3:..JAi ~ '".lflrJ ~ ~..T ;!iii ~;;""..jY11-.3~~.?i

." .0-
-.~~4- .-"~

~u~!JU1"'Ur;;j'),)L~fl~u~CO)n1'j'Y1co)~!).:~'a"f1f!~'i'j,"fti)'~~."11LY11r,-, 95.8 98.0 101.5

104.5 .'ilflrlf..J ~1",funf'i)JYlV1flf)-.3~1v1'f1J!).
lnft)J~ 1) LLft:L~1~Lt)U L'D)J1u1:rJ!U 0.1 % (n~)J~ 2): ..~'! ,.- :..
;~'.,f'i-.3YiR~~1U~L~1-~L'aul'D';;LLft:~~~lflutn~1u~:lJ1iJ 0.1~'o (

...,(" v c.i- ,.,:, .,
.."~'1~'a";:,;i 5 ~~ Lco)1tJ'aI~"1 ~UYl~ L.'..;-J'I1c,;1'!.On1":L~U;,r -!LIJU~~:; .",~'i'jrl,j--:1U 1U't)1,.ji-;--JU

.0 ."

:... ~)JYlc;',ft'a.j'f11i;)'fu't)1"'11,jU~,j,j1,) L't'i.i}LU~:.L1"ft"]Yitff~~1uJjf'ii ., .

~1ntj1 n fl)J'il CO) flfl~~Lt.;)f .J'~ 1'1-1111i'U~~U ft1rJ Jj 1') LL~: u.i1-3~cJ1'l.o~.
0 " ." .

~ 'tlt'"-i~ul",iinrj(') L~flfiu~CO)n11Y1V1ftt)-:~t)~nl~~YlV1I~fl-3\il~fu'a ~~""~1..I~1iII,~."iif j". .n., --".._"o."~"
.'. "0 ~ _.-~ -" ~ ..0 -..0-

~~~"~-3"1'1ft~~"'~~f'l1~-1Y1~co) f'l't) 1 04.5 ~ ~ftn'i'~J (ii1!'i'1".,1 5) 9)"1. ~-;'I~..J"~ '_'irlr;T'1~~~~'

..:..j~A,)1~LLV1r;vi1~nU"t'1~~tl~ (P>O.O5)

~Q ;,
~1.,!

'!~~~ 

3 ~Lft::-n~]...~ 4~ 'L~-""'" I"'~. ,!N

;~ft~.1;:'.J
4

;'11

':::.-:

""1 '" '" " ., ,.,,'.. :';':

_1"'- M-" .
~.~:":'I'C'\~~a~YJ V1'l1J'f)1111rJ~.,1}JU~~:J

~., ...

-
1U1::~::ri't)U\-1ci1U].J 56 ;)1~'iJUl11nI1~~1tlJLm'-.: 1J1~uu nn

-, ..;..; ,- , ~f'11 L i1fttJ'" UV1nUl1-.1n\J't)~1-.1].JUtJ~1 f'1tlJ"'1-.1 ~ nUl (P<Q. 05)

lIji,)LUU~L\-1~~..11..ft-.1-.11U~~ft:L~1].JL't)u18(.~:tU1:~r1J 0.1 1).1) \~ft:n1'i:... ',..
--,..; "..; " .a. I-

~~ft-.1..11'-.1 ~f'11 L ~~U't!Ul11n11~~1tlJ~ii1t: LI'i1...1~!~n');n~].JYI~ft't)-j~':"';.J

L'au1'D~1u1:~;;1J 0.1 1)'0 LL~:1,}JL~1'].J~,()1.,:1'D:S r'~~~"'I.'lfti)..1~1~~fL~-~,. ..:

.-

.,
I~, ;;;:.4

4\ ~

-.11\.1LI.'Iu~j:jn1"tL~j~Ld\.ll'D3S (n~~~ 1) ,j:jri~IL11~U~1~~'i}jjfi~'~:"~1J 0.177 nn./to;:1n'i~,,- '.";1""'.' ~-.. .0,..-""""'G\"'~"'o;'",.11"11"""""""~ 1 el '!J~"1:-.' 1"""\""-~.. 1",'11"""",'\'1~"-,'" .--v"" OJ : ( - "',.1U'" """"~ , IU'4" 1 , , .1,.1.1- ,.~..1 """-"-.,,""..4'_..U .J
" ...j~. --,

---' .,)11.-U~fJ,()V1)'1n11'L"J';'~.

~. 

I

~'I

,.~~~.

~

~

;,)1~'UftU~-1.,.,ft~"i)f)fl 0.295 lln./Vl')/'11.., .
0.177 0.196 0.266 0.295 ~~t'i: 0.275 nrl.I!iT1/'lu .~1'1ful-;

~~",£;j-1~tf-1-11U lV1U't)jnn11~~11-J L't1'l.l1'DJS~~.~:~~:f1-J~t)1..I'l'D~ 1\.1J':c!\L 0.1"~ (nft~~. 2)





.-.""'"

,~",;""'."",,
i-i-

;ffi

~

'!f

~

~n~Lt)u1'D~1u1:r;)1J 0.1% (n~)J~ 1 ll~:n~)J'~ 2) r11L'il~~ill)J1ruri11nUt)1'l-111'

':'1"'- ",..i"'.i1'.i. ,1~l iI-,- _I

r I.n .1V1"J LL 'v1-1/vl"JnU ~Lf')::1~}JV1~f')'t)'1~t-flfu~~!,.,," 1..JU~~,j1t'J lyj~ LUULL 1.-1 ft-1yj 'fI-1-J1' U
, ..

~r11vi1~~~i1~'t) 0.90 n.:1..rlil()LL';'-1/vl"J/r;,~ 1i1\~ft~m)J1rurI1'j'nu't)11.-111ifu1u1tJr; I., "

V1c;1~t)-11u'j':~:1.-1'f1~""fj1u}J1:iPi"L"';1nu 1[).90 0.93 0.96 0.98 ~Lft::- 1.01 n.n. I

.-, .;1 v- v ..i..v '" .;1 'v ..' -'I"
~i,.,'~unt'1~V1c;1ftt)'.1.,1 Ci11'l!~1.,,11rJ'.J'I1~'!!;--; ","j~~l.J1.;~L.,,1t'1,W1~' 1'";UL'..JL~'j'}J\'f)U~'D~\l .

,

1U'f:rJ)u 0.1 % (n~}J~ 1 \L~::-n~}J~ 2) n~~..'1v)f1~'1~1vi'fu'f}1...,:1ifU~~1J~1~,j'1"JL,j I

'1jJL~1').J\t)U 1'D.J~Lt'1~~~1~\'f}U1'D~11..:'f:v1'U O. 1 O/~i (n~~~ 3 llft::1~)J~ 4) llft:n~JI'

t)1'-11~U~~lLU-]~cJ1\.!n1'i'lltJ111JLUUU'v'ft~'tItt1,j-j11..! (f,f'i~~ S} ~1~ft1(};U ;'Oi1L~~1OJ ,

" " "a1m~u11..!ru,)Vltl~L'v'-1~'r3,jnft~'r'1V1ftt)-1 ~U':::':~:o;.,'!'I~..,'tJl.."JJ ~~f'1".I:-JLLVlnVl1-1n1..!'I1; I
'" , .

~;j'.Jll~V1.J1\JV11'j'1..1~ 6

1 ".IQ-~'Y n "" ,"el'" """'"""\&"'~!' :-. "'n ""'I ,",Qn ' '~""'"""'~' 1U ( "n 1"*" I

)Jvl ~"'VILJ 1 "" rl 1,-,_,.-- '..0. '0' "'LI ,", .;V'", V'.~ IU'"

"Jf)--1nft~V1~f1!)-J ::Jf'i1~'tl~tJ~~~~V1nvi1--1f1~Yi"a.j~~~ lP > 0.05) nri~Yi~f1't1--1~'tv)', ,
, ,,=. .--" .,., ; ~';"' 1 ~1*"'" 'i"'I""""\""" 1 ~""'Q',""'ell'i)'1""':; :-~,;-" 0 1010 " ?,~I""~~' UI'i',,"nl n~q ,~., '-'Ulo.~",.."'i1""""", ",..looNVI"""",~",-"","',v.'I~. ..". '...1u oN ,~~ ..1..

, ." tJ-" -."' ~., v~ -".,-
"1"'1 "",n"i' 'QI""QI'i'i' 1'"\ni , 0 64' "'.:-, "' l'i1'~""..,,-"'4' II",V.." """ ('1~""""""i(i1""""1"'" 'I."'. ;VI~"."',"i""",".'I." 1..;. ""."'.".'.""" ..i..~"..""...I.'w""""'J..JU 111'.-" , " ...

~-j'1..;~~".,ft-3't4ti--1--11U~~~~c.)'I'J~~'~1..i 1~';;~1..i1::';:L 0.1':: ::i~iC;]!~~;~'~ 0.56 nn. !f~n~~"';--1/V1 ., .
--, -., .1"' " -, ~

, :~1run1ffiU't11'v11't1.,'!J1U ,U'tul'JV1n~~...',:.J'~,:':':i":.',.;'t1~f1't1-J~f)~~.,1 nt; 0.57 0.56 O. I

"' ,,- -."' --., ,,- " ...v '" :'i .
0.61 nn.';(i1t"JL~""~i~l'JnU ~i~raJn~~'I1~~'~~,,; ,;."i)'i1J't)I"'1,;,'!J'.,;.,,~.J1-1~'t4~~1JUL~"'~-J1 ~

~'t)'I..!1'D11 (nt;i3J~ 1) \~f1:L~'"f3JLt)~ 1'D3J 1U1:;;,-iI;L 0.1 ~o (nt;i~~ 2) i1t;i3JY1~~'tJ-.1~1vl~

1J~1!J.Jj1,)Llj~LL\-1~i31,'i'iTi1-.11~ ~L~13JLt}U :'rt-J..~..~~~"i1.~Lili..; 1~~ ~. i ~.-o (rl~jj~ ~

.~.."'- '" --; ,~ ~ , - t~L~::nft~Y1V1ft'C),1";1 LVlru'~1"'1~'t.IY1~u.U,.jV1:.ji~~",,;..L1J;";1J~Ui...i~;:~~-j1l'4~,.j~i\.! (nf1~Y1 J
...,j",- ",..j-"",.. ~ .!,- ..r

n~~Y1V1ft'C),.j"11v1j'1J~1"'1~\.!'r'),J'1I!'1 ~'I'IC'1l...~...,~~:'fi.j..'Ift-j,11\J \jJ ~., ;':..;;~'." ~'J~ ~lf1:~

--, -~ -" " , 'ti'::.iJU 0 1 \)'" ~f'"11~'Uftr.JU,';J1Nnl')'nU't!~~ j~;~'~1L ~'..!~:!J'::"' ~i.,;"'~!U)J!i1inl1nfl' 1..
., ..i-. I" .'1 ...j , ,.;,,-

'~1"'11"lJ\.iV1 ~ u ft1!J~1,) I.Lft:: ~~ u-1V1t-1 1Um ~~U;";"-: ~'..lU~~ \"ft~~ ft~..11~.., .~."'" A -t. .--,
P11~ -uftUm].J1CUn11nUfJ 1,.,11i'\1:!'"1U 1UlU')V1~~L\.1~~fJ~n~].JY1(i1ft'eJ""11 .

~~Uft1U,j1,}lUUlL\-1fi~w~'1~11..! ~l~1~l'fJ1J 1'n';:.~~~:~~~1JLi)'1..l1'r.~~'..:'t:.-;';1J 0.1 u':J ~lfl:n

rfui)1"'1'J-.u'i.J-ii~~LU~~C~I1,.!ni1l~1J)"J'U~U1..I~':~'1.:~,,~-:'1~1'; (il.~.;,J'; 3 i-:~~~~ 4 ~L~~:;'iit'lN~

~ 1 -v' .".._ ~~f11 L'U~tJtJ 'j'~1tl..!n1"J'nu'ai','1'J1"rJ1U i..I; ;.~,,:-;: ..:'-1~~,Jn'~ln~'~:",~ 1,'1~ ~.j'/1 ~L'1.,'U()1V11"J-..",

LUULLv1ft,j~~~,j-:]I..A'l)jL~1~3.JL'I:)'..;1'DJJLL~~::L~T:JLt11.~.~':~1u,':rJlu O.lJJ (n~~~ 1 LL~~::.ntijJ;..
U13JICUnI1IlU't)I'v11 "'v1U IU 11.!~i[;1tl LL'v"1"J~.1:1 ;i~'I1V1;~"c1,1'~n,'1. )i~ ~V1r.&liI,jnU'I111.~ i.., .



~

/' I15

gain of the
I.abl~

experimental calves.

group 5group 14

18.7 18.718. i' 18.7 18.7Mild replacer powder. kg.

OMI in pre weaning period

0.59O.5l~ 0.56 0.58 0.59-concenta-ate. kg.DMih/d

0.5i' 0.56 0.60 0.64 061-roughage. kg. OM/hId

OMI in post weaning period

0.93 0.96 0.98 J.010.90-concentrate. kg. OM/hid

1.030.90 0.92 0.94 0.99-roughage. kg. DM/h;d

1.201.0E) 1.07 1.10 1.14ruzi grass. kg. OM/hId

0.80 0.86 0.820.68 C.67rice straw, kg. Otvl/hid

0.18 0.180.18 0.18 0.18Soybean pod husk.kg.DM!hid

Feed per 1 kg. gain.

4.26°1 ~.36::5.613 4..:1.:106.173

5.09 5.23 5.194.80 ~.88

-pre weaning period
-,

-post weaning period

2.2~O.~t 2.507.662.1~2.8~ 2.13.7.77:2.035.38Total cost. Baht

Feed cost per 1 kg. gain. Baht.

13-1.07;;1n7f173 BO.19C 73.90t117.633"-- ---"'~...I
-prewealllllY jJCI'VU

45.~8 ..I.7.1Gj 50.G643.23 ~4.71-post weaning penod

-1r, 

,1~'V11.i)~~-:~

I

U~' ~n ' n "l-'~'.,... 

""" ,.- .0

1..\1.'...1;~-:I,,"I~,1~~~-."v 

.; -~. 
)vl.c}')\'!(il:~: ,~:.'1



~

t

,,;;~~:A";

;~;';";'
[6

-'
/'

.tfl""'T"'f.J~

" .i.","1 
nU'Yl :J~',)

-.,L;.n'1:n\J.""~1

n f1 ~~UI fit) -1~1"lfufl11t'11-ifu~3:i1J fl1U.;j 1') LU't,Iu. Vlti,1Yi~ 1-11\J.~f'i1 L 'il~u1.fJ~1Nn11 \.
"I -I"' ".I:I"'i' ~ "'"' .,...j .1" ..""'~"'
~1,,;."U,)UIt1LL VI.1lUUn ~fln'j':.J/V11/')U (1t1tlj, ~"Dllfl:1~1'1'i!1,) {q~n"J'"1nfl~"'UIftt)"VJ U:'I'j'Ut) 1v v.

LYIUllU~LL'l-I~'1't'j~~~1u'l:jL~1)JlflUl"D';;Llfl::~~1)J1.t)~1~jJl'..;.'J':(i\;:..; 0.1 ~,;~ ~1Lll~ULr";'":J r

...:, .~". ~ .\.I';1J')[;1(l~~1t1--1~t),]fl~'1jJ.,1~'i)ftfl~ (~:tJ: '34 "Jt.;t:f/ 1'.,'~~'..;.}J) :;';P,~11~.~U 1.06 1.07 .

"' ., ~ "'.~ -<- ~ -.,.
1.20 nn. ')!11(llL1t1--1/V1')/l'...; ~.ft:1'11lll~~:';,;,~iruin'"'.";"',;.-:'tj1'1"JI-;"u'..;ii ~flil'j')J')v!(lL~,"".] TJ..

10 1.14 ,~fl:
...~ ..Im,.,t:I~,." ,',v' 4VIU..., ,.-6

~ v

nn. 'JV1t')ll'.-11!

~ (nft~-ii 1).
"'"' ."."", I' "1 ',!"'.'0 00., ,...

l~~'t1V1ft~~-ii

~ ~ ., -,. ~
1:~: 42 ~U"'ft~"'U1U~ ~fl,jnft~""V1f1'E;:~~1l\'IlnL 0.68 0.67 0.80 0.86 Llf'l: 0.8.
oi")/t)U ~1",fun£'i~""V1f'1't)~~1v1'fu~1"'1;-j':.J~:j.JJIi"j Y'li91l-J~ll'v'f) j~5~~,U'WL~1-~l~'..! u.
~~fI:L~1~L~Ul'D~1u1:ci\u 0.1% (n~~~ 2) n~~'/j~fl't)'1~111fu~lM1~U~:4U~-: I~

~ 'I.~ - 1 II '"' ~f1--1--11'.,!l}J~~~~L~1..I 'D~ (n~~..., 3) ~f.:~~T~~t)1..IL'n~ ~'...;;-:::~1J 0.1 q~ (n~~..., 4) Uti r

;o,,~ ""'-,'1-". .1.1.'"1 .~ ,.;.; ..~
'.V1rufli"'11'U'U'I1~LLu~~1t.J1UmT~LuT~.J ~:.J'!..!~~'v1~ ,1'tjf1,~ ,1!~ (!1f1~:'t'l 5) :1!:~fI:~U...

.--

1 u 1:~ :n' 'DUVtfJ'1U].J ~'1 L "J~ tJU 1: ;'t1fjJ'l1~'/n 11LU~fJU'f)1"'11~~U~J 1",iir..1.~

-..v
,..""t:\GI"-';)
...,'o1U,,' ",

" j~". .:',1oC,.. 0""';',-

~~;'ot}'~'11 
~.'-;U

-<' -.* ,.;.. ~v' ~ --.
1 n l~n1~~'f)-1n"'j:.JV1t.'1ft'a~~ji)'J1:.Jl~(i1rIVi:"jn\.:t]!Jl.j~~~~~~~Yi'1-1~n[;1 (P<O.OS) n :

-'" -i*.1 ,,;. .~ '" .;- ; 0 .
j"-!':)1\t1i~~JU'/1:.Ju~1tJ'lJ 1 J ~UU~~ 'v'~ --1~fi~.11'..i.~t'I:'[I-"11! t'ju'tl~ ;.~j~(.J:\.:n11'~~U;,1""';~ r..

-, 0 ."

-.-1-- !J* ~.o v~ -"v*.
'~-"-,i:.-;\1 'v~ I ':' 1"'-"""f':'- ,1 """ , '1)~I' Q"'j"'~'} l ""; '.1' ' i '" "', To' 1 ~ ~ I""" ';"""'1'"'" ~o~" "

II..~,-, 004. ~U'-""'" ..., .1,",~- .Fi ..~~'" Vi.. 0'" i'N.' : 'f}iv'i~\.:~~,j1,) L't'/CiI~U'..l~lv'ft~~i;f~"j1'.,1 r,ft~'t1(jI~tJ.j~1c-1fu'a11.1ii"J'U~~,j'1,) lYiCil ~U~ ~1

.
.'. "

ti)~ "bJl~l:.J ~ .t)'U 1 'D';;~ri1 ~ 'ilfttJU1~ft'/1~n~'Yin11~U:~fJ\J't]1"'11~U~~1'v'iinv1,) 1 nlfll

..;~...~. J , ". ..., -,,-

6. 17 nt'l:.JV1l.i1t'1tJ-1V1lL;)jtJ'r)1"'11'lJ\J't1)J1J~lfJ'lJi'11.U1.l.~t,~~ t'I-1.ji'.,;~fl::~it i~ ~aUl"U'.J ~ 1.'..".
-.-, ;" ~ ~ --41

:.;,.,:~ ~t'I tjU I::; ~ vlfini}~nl1~1J~UU'r)1"11 'i'ltlU\'::'i,11.1niiJ. ;~'1" l."it.i)ji),a .J .2f3

" .I

, -.."...",iA\"-'"0'" r '0"", J~~1""~~,"1~

.:.'-1U 

O.iJ.o

";"'4'~~1' i~.l~"1fif!1 'J\I"""?'-, , 'ULi'J...,... ". ,

6.17 5.-31
'* ;"'~-~-'" ~ ."'..,

~lJ~tJ~t)1"nJLU\.!\.!lv1UllVi'1 1 n ~ftn1~'!J'c;~n.~~'V1~fI'e).,j L~-;':::tJ:;;i'~~~tJ1\.!1.J1.Jf'lI~Y1~n

4.44 4.26 l~f'I:: 4.36 ~1\-'fun~1.JY1~f1t)-1~'td)fufl~'\.11r-ll1..!~~~1,) L"I~~~U\.!~L\-'t'i~"I'I. ~

~t)\.!1'D1f (nfi~~ 1) ~~f'I::L~1~~t)\.!1'D1.J"'l\.!1:::r;)U 0.1% (nft~~ 2) f1ft~Y1~f'lt).1-iil~f t)...
1Jf'l1u.Ji1,)~u\.!L~v,fi-1""~-1~1\.!~~~1~Lt)\.!1'D"r~Lf'I::~~q1~~'a\Jl'D~1Ui'::.;\'t.! O.1<!io (nfi:J~ 3 L:.
U~"I.:n~~.,.i~'1f'1i)~~'~~fu,()1\-11'l.Ji~~~ l~u.j~,"i1'\.oin1~lLU'j'j't! LU\.lLL\",;"I.~ ~~~1\.! (nfi~..~ 5

- 1 ...
!."1~LL~~~'1-1 UVi1'j'1-1Y1 6 -f -

-3~'..!l1jLf.~~

1- --
::'1rJ\';~':"';

0 .
~~""""'" ! )"~ol;l",,;, ...

, w
,;:1 ' """ 1\..' 1 ,. ;..

."';.I-a- ,I'" ;I~ ww
f11L ufitJ uj':::~Y1nJl1Yin1'tL'u~!.!"..I;D1v'1)'~L...;1.1111"~I;:iil

n.,\' ,,:, '"I"J1
1~"'.JoN"~. '1~:.J.,11.f)';,~ ::.;.
.;"-
li.'1;,Ud"...'--;'

1 .L~:n~::...

...1.J'rl 
3) ~L.'1::

1\.ij':;;.J:;"v'~~~11~1U:Jj:j't'i1l't;lritJ 4.80 4.88 5.09 5.23 ll~'1:: 5.19 ;,1~:,f:..!ntjJ.J11t'!..'1r:1:,'

W~~,ji,) l"'jt'1lUUllv'~,:j~t'i,:j~1U'l}Jl~1~lt),~;l'D';;l~ft:l~1}Ji.t)1.1'l'D~~'..;;':;.-1"U 0.1 V.a (il~~.
~ 2) nft~"r1ti)ftt)-1~'lv1':ftJ't)1"v'1'JiJU~~tJft~If.J,j1')I,UUll,,'t~~,;'j~~~-:I~1.-.jl~1}JlflU1"D3:i (n ...
l~mlT)u1'D:lJ1\.11:;rJ\tJ 0.1 u,o (n~~~ 4) ll~:nt~~"r1V1~'t)-3~1~.)ftJt1:~'11i\.l~~llU'1~C~ t

~nl'j'u1J'J,;'~

..





;f'to"'~~;~~~'

;~:"i. ",i.
IX

') t\!)Jvi1r,11l'i1
r;}.I,1
~ uftUr;i\.!Y)UP11fl 1'\-11 'J' 1-..;n11~uftu~~UUii11"iinri1')

."..i.., .C\., ~.,' '
YI ~;

'-I;: IVI 00

j'f'j'u~u~..~ri 

i..
;(~',",'I ("'~ I"'~ I,1" .I... ' "."" I

66 LJ1Y. ~~~
-" .

l".;f.:J(ij\,..'I;;";?1~i

1 nlftnf~'lJt1,1nfi~""~ft't) 1~" j.
Ut'l1U-d 1') LUUll ""~-1)'jr5-1-11U'.Lft:nftJJVI~ftt1-1~1vtfu'a1\-j1'J,j\.:~~ lLU '1-ii~ 1un11~ t.
'tlt'1'-1-11\.;lftnUt1U nt1~YI~ftt1-1~1v1fut11'!t'1'],j'U~~UU .j~~1Un!,:~~1J'J'J1JlU1.-!U""fi'1'lt."

.." .
5) ~Fi11l~ftU~~U\o1'L.i1ii1~1""1~lun1'J~1JftUUlt]utl1""..;inr;l,) 1 n~ftnf2J~-1~~~~~ 5 .." .
'/iCf\t'I't)~~fu't):""1'],j~~~..j:"1L""~~U\.!l~~I~~~r1~-1:'..!~~~1JJl.au1'r..J (n~~~ 1) ~ "I.
~1V11'Jlun1'JL1J~U\.!lU\.!J1",,';;nlii"l 1 ri'Lftnf:.J~1~~~ r)t1 43.23 U1\o1

-;; ~tJ'i~~Y1 fl'n1'iEi'f)EJ 1vi"ll'f)~ Ll1-nU~

,; .' .~.: .1 " :- , ~.'"'1nln ~ """"'"'1 """"'~ I : ,"'.~ellA"~ j"~..2\'/1f' n1 "e:,,,el !",..,." " .n""'- ."""'
V '""I9'.- ,

..,.-I,~ .,-, o...' o""_'v"l"" "",",""0.""' 1J~_0""'" I.,.

, ~
fit :~1~"'7,-~f1 "

"
;, ~ A) .U1..!fi-;~,i"j" ". 4_'='",,_- 1 ""4'" "

i~;f\"'~'i\,;:,'~~e!~ri"" I '" '!i""~~ I "'!"""~ U 'lm l 'I'!ri'!"'~I!'?\f"""""'~ '1\!,",'"I"""~~~"ell" n ~'" ( I!(!VI.'_, .~.~,.J~VI " I ~~".. "-,,,U'" _wl.."u'OJ .UI,' ,~... ., ",,"_.1 I",.", .VI .

., : r::l".l~rJrK~1J'j:~Ylin1'itit)rJ ~, 'i) ~ ..
'f',-n u""!I'\-".~I,. "",,;l-.

"
>0.05) ;.":;1)'"1
, -..
;,.:-. ,,;:::~,,-:""";

", ., I ..
}'jlJ'11 ~~;::.;:::n'fJ~v'~;~~ ('fJI~ 9 ~tJ~I"j),

~.....Q Q ,.. v ~ ~;.J~tJ~~~"1fjr:~~'fJ~ ( ~

"-o;l~~:..:;..;=;::.oqY1jn,;:;:;:! ;.'1"J'fJ:'i:i1,~,.:};=":;'11;~:'.-t'~". j I"" '1'"",t ~"
, ..= ..

7 0 9-' 2 8 .' i~:,'~' 'r;II .I. u- ,_~I

.Iv ~ ~ _.,.;.. .
:!.'~;I'i 1-::";; ""}1I ;":"'""\""""';.' lii"""f";i.""" , "~','."1; 66 9-6'" 'I ' 'f""\""~"'" """"'1","'."~.. .J'-"'~""'~"U""""" .'1;1U..-, , .~."." .v. , u. , ,,-0'" ..0""".."0"'"..

...
~ ~1J fti!!~J ,') LU\'!LLi1ft~~ft~~:UL~ 1;JliJ1.,~1~.;r\i~5':.'t1'UO. 1 i)'i)nf'iil'il~fJrJ~u5':~Yl3n1

..~4 .4 ".;.. ,.;.. .~~
~~..,1~LLft: ~1J,;,li1U~-jYlftt'1f1'a 72.8 ~U'f),;,L':I'L.!V1 LLft:; 69.1 ~L'~j'L':IU("il fi111-J~IC;}U t'1-J[),]1'f" .

,,~ "
/p"" 01.,' ;-""", I
".I,_~., ,-~

." ~
",~., 'I'1JfI,' ~tl
'" -,. ,

--
'f! I

O!"J matter and protein (1i9~-5tibility in pr/'. w~~ning p~rind( ~t 9 In +~~k)
Tab!e ?

Group Percent digestibility

IDM Prot~jn

-r"
1j L. 67~1

ir1.8 68~2

jrO.9 67.3

;72.8 69.4

-, 1 ,)I ..:. GGfJ5

..: .., "
Y1nill1Utt.: ~I.i)

;;iIL~~:J

1U~':;tJ:;...1ttf~\1U1U~ (ujrlrl~lt.J 1 G o.{1J~'I1\f) 1'~U'i1fii:ll1~U..{~tJ1:

r

~



./

/' ..I')

/"

, ..'. .
(('1.IU1:~"" fin11ci t)u lc;)'~t)-1t)(;1~ u ~X'1~,!!,.,n~)J'I'l~ftt),.1\1'tv\'fut)1""11.J'l.j~~ u.U~\1t.i1 i

;..;. ,rJ..'. ';"1'-
~~""fi-1""fi~-11'...1)Jf)1 ~ ~f'1tJ..q :'t1~~f1'i} 77. 1 .L't1'i'~'nUCii u~:,'")f)~Y1~flt).,.", ~'Jrut)iM1 ~'" ..
~WllMri~""fT-1-111..1'tJJl~1~~t)1..I1'D':;~AIr;11~~~~'i) 75.4 ~Ut)fl-D1..IrfI Pi1l~~UbJ~

't11~fliil1l (P>O.O5) Pi1i"il~tJ~~U1:~'t1inl~r~-a~ 1vi'~'CJ11L~~~::Pi11:"..tj:,,1 76

~:.JU~:~Y1'i,'")11rjt)~1,~~t)'1 NOF ~;;i:'i'::..~'~-': 66.3-68.-t: ,u~f~'fiur;] vT'1ti1i~~':~ 8

Table 8 Dry matter, protein and NDF digestibility in post weaning period. (~1

Group Percent digestibility

OM Protein NDF

1 76.8 66.~76.2 --

2 -'" "
I !J.') 78..ft 65.~

3 75.4 78.5 67.$

4 75.7 77.8 68.~

5 77. 76.8 66.~

-- ... , --~ ,,- .-, 1 ~ -"", ~ --.
j:i) 1 L ~ ~ ~~.;J u1: ~~lDr:i 'j't~:; ~~'1~t1-.1lJl'n'.~:: ~ '~ l ~:11"J~ 1'l.:.J~ ~,;f1 .

" ., ..
-v "*..~ 4... _ I ..\ ' ~- I --":~~ 11O)'"1~II' 1~"'nr_!nn'11','~';\,1 (I\I~""'~I ?7 ~~; .,:;11"-' ~'j' 1'.11 ~~,.,,~~I~...i' "-~..1~f)-':'I'i'el'"

~., .~.~..~, "" '.' ...,.,~. ,...~- '"1 ,-- ,. ..~- ,

~'fl tj{ijn~L~i--1 ltJ1~\JL~~: NDF ~'r:J-jnftj,JY1V1ft'a-.1.i:iI~I~U~~ftV1~-j~~~n~a~ ~;j'!J1.:J1~u~.;;j "..
~.I -.' ~ .. i " -.1 r Q ~.I --,

-;'q~u1:~Y1finl1~'r:J~ ~~'1"Jt)--11""D\J:~~'at)1~ J'1 16 ft'!.J~~l"" .""'~ ~~::~~!.J1:f;'i"t"r:~;,~.
-, .." , ...r..r. ...~, ~~1"~1I'fl-3n~)-JY1V1~'fl-3)-JP111:...',)1--1 71.~.74.5 ~'..;t1'j'~'DU[i1 j:i)..;-:..~f.I~~tJj':~i'i-:f1'"\;t.i':1~ L

.
~~~:: NOF ~fiiI1::'v1tjl-.1 67.2- 70.6 ~L~:: (50.5-63.4 ~1Jt)fL~~ifl ,i},V1111,j.ij 9 n~:J I

"t)1"v11r-J\.I~)":j,j1'J LWV1LUt.lL~'I"ft-.1Wft,j,j1t.1~L~~""i~L"t)t.ll"n1'.i (n~~~ 1) :::til~1l~~-K)JtJ,::~
., ..~.I" ;., " ~

~t)-.1 ~uffit.lLL~:: N OF -;;q-.1mln~)J't1~L~nt.l'a~ i"~1 Lil~U~~tJ;':: .~~1fin,~J'c1rJ ~';:.J'i)-.11t.!~ 'I" .
70.6 ~U'afL-n1..!rflL~~::;;il~'U~rJ~~1J;':~'\o1in'i~'~.~:!t.)'~'i)~ NDF ~~-,...;lf1J 63...J ~u ~

.11ci\U



2()

Dry matter, protein and NDF di!~estibility in post weaning period. ~at 2T" wee~)

Percent digestibilityGroup

NPIProteinOM

6i.-70.672.51

6i.469.571.42

6~.573.5 68.93

6168.412.54

6'.867.274.55

a. ct.
'J~"'a'~!eJ~ n1'a'~ ~~'el~

-..v
starter) '11 ,'D

" "
~1"'1~Uftn ~;.i)..

ii1LUIliiu 1u/fJ:~

, ;,j,j'!J'e.;'!)1",11 
"j"'.;;..;

.'I ~ v;VlU 
L'..:'"JVlfJ ~~~ 11

1 v .~ .U1[i1~!.!.'!:NLj..j

-'- '"
IPN) Yl-3UL).JfI.'1

::~.'fjtJ~~rit)uC,J~~

~.71-5.621-1

I. 

,
Ir,J1\.1n1'1LLU'i~ ..

~1Jft"1U,j1'JL,jU

~'"J\JU 'i:; n-a U'r11~ L ~ ~"lJ'f}~-a1~1 'i'r1 ~~~'f}~
-r .., '"

""1n " 1 'i"1' """..,~,."'n :m'l 'f\1 '~'" '1 ,:'"I!f;i"""" ' 1 ~" ~~ I ~'l\nQ\m"'(cal-, II ,,"IJ'~"'r"""-I" 'JU,.'I, ~'JU'", .".o.t, ,,"I.,V'.." ."
-'I~ " ' , --"..;, I r; r- V

~~~~f1n \K":"t1Li)~'t)-1l\.l1:tJ:n'f)~'.'~"'.J~ !)6 '1'..; i'lU,)IA1~~~t!l'oJ'~'fl'n~V11(;1()LLV-1~ ~
" .

~ -,...: v" -, ..; r, ..,r ~.,l-j 5 ';"I(;11J.JA1L'tl~~'Ylln~Lfi)~-1n\.!7:'v")~I-1 87,42-88.00 l'i..;~1~'DUIi"I fi)'"1~ilfl~L1J'fl...~'D '
" "
v.,., ,1"';"'-'. r;"--'1~ i

~l'v'-1~f)i'e1::";:'vI'"Ji-1 19.89-20.38 ~1J~1\'D\.!(;1 l'I.'ltrlll'tl~~L'J'a,;,~:',.;;i1l'...;';':;1~ ~\.!'1(;1r.~ '.'" .
:"'"VQ ~ ,;. .-'..;,.-,

.,l~fl'a~;Jr1~ .nfllA~-1nU11~-11~'!J'[j-1 ~J RCl1989) 'D-1n;'.,1i..1~.q: ~ 'Ufl~~U'a'j'L'D\J(;1l

v ",. -.' I ..; I ..; ..~ '1
.1~"" 1" 1""""" n""". 1r.i"-J".'i"' I-';---;';.~J-" ~ "on Un- L" ul"\ Ul"\ t' ,?,c-'~"m """,",~e,,' ."",'on'lrille, ,"u"u VI "'~" ~.,. " ON' O~V' ~ , ..UUo.1J~"'" """U"""""'-"'~ .

"
f)1)'j'lll'...l 6.5 LUflfl-D\Jrlt lLfl:'l:.jf),)'f~LLv1ft-11tJj'm'...l~~1~1n'luLV1'tl.~\c.I~~1'riltJ'j'l1i"..! to,

rJ1'v117 ..;;1"; ~ 'U~fj .U't)'J{LcD\Jrltl~'t)1~ 1\J'1vm LL'v'-1.Il'a-j'a1'v111.J'..i,;1V\ftrJ~"/1nn~~~~fiii1:\ ')..,
ltJ'aflcD\JrfI ~'I~nft)J't)1"'1~\J~~ii11) LVI~L,j\JLL"'ft-1Yift-1~1'...1 ~Lft:'a1"'1rJ\J~~LLU .'

.
lWL~'.,'ft-.1\"Ift-.1-11\J ~fii1 L ~~~LtJ't)f~~\Jv\~ti't) 1~ L\Jt)(;1() L~ 1X-1~-.1n~1nft'.Ji)1'\-11 ~'" ,

.-~ '"
LL v1ft~~ ft~~1ULftnU'tJU

"1j'"/JU'rlV1ftt)-1'~n

LL\"t:i--1"'ft--1--11\';~

,';i111u.U1-ttJLt 11

lU1::~:",ft-3"'U1U1Jfi1 ~ ~~~] ~u'tJf~ -fi\.!v11u'J'~u lUlf[;1l1~l..X-3~'tJ-3iJ 1 1

~V1~~,~11::'1'i1-317 .96-18.38 ~U'tJf~-fiUv1 LV1tJ!,~).J""V1~'t1-1't11'v'1riU~~..j1,") L~V1~U
...

1.,,' .

lL v,ft-3'r~ft-3~1U I'll L ~~~ lUIC:J ')'.:L -fi\,![;11U )'~'L.! Lu1lil11 L~ 11-3~'tJ~n~~"'I1L'I..-I-C ,1~ril ~ ~~u~ln

~tJ-3r1~ 

j':..,,-i~ ~

~spic: 

t 1987) ~

6.0 ~t1t1fL-n\';J!

89.80-90 .O.:t ~u'C1f~.r;1..lff1 LLl;jf'i1~'Uftujjl~1~-1rl'i1~1~')'1U~1U1J't1~ James LLft: GilE

12.0 1



I'
r '

:~~~~~~':;:1

..,
-I

/
, 11~,i)"",;,fl u.""t11Yi'D

j'tJflsDUVl1u,:vi'U~

" ~;,J~1J 
~'..;1:L')U 2

" ..
~~'t)"~1n1:~:ijn1:~1"Il:I~~'I..I'!J't) 1tJIl ff'1jjr'11~r(1N\.\1~Lti") 1firI11~fttJ1~-1f11,,'1o'fJ'v1 ..

't)i'v11,.tI(V1')~~~t1.\Jli'l\l~ ~U'..lt)1",'1':". 'f~'lL'.~ ::f1,)1~LLffi1VJLt'l1~ 1:'m~Li1',)EJ ?i1Lu~e 1
"" .

I OJ .

~(' ~ '1 "
'"': l~n,.~ ~~~('ii'j"a,..1..,r~;"i:.!

OJ ~-

., nl~$O:"a\"""
I ""!\''k;"'~"""VI(', ,

,,~ .-f'l1c;j1J 
f'11~~f'lU

J,1~f'\'1"i1b~;;1r:!i1:~

Do '9 \ ";'1."';;~1:) .-+ , """'-'

--'i'n,";~"Oj~t"'bi~ii1L ~

..r;'k!£ii11.l1~\';~fl~

.."" .
[;lV1~';"fl1Ci':U .:'11

1.76..ft::: 

90.1-1

[i11~:11,j\,-:) .--i'1

Pi1~~~~n'iJ 

6.~4
~ --1"'~ "~":~'~ :~,:""'""" ,.'1,... ._.iJ

~ \.

=
-'.Jf1~.~'-l '::,~'..!

"',

.., ,.-", I,,' i'. '"'

J,,~i{nlJi,)LL 'a~-;{ 91?'1n1'i~~~PJ~Ii!Ul!i!

1~1nnlrl1.'1~'t),J:i~,J~n Lf') 1.i)~"\~'al'v'1'tlLV1I.,j:J;": i-;'f)..,,~l~:J~(m eplacer) 1;.,;!u
4 0-I.~". "1""'='",0" ~ '"

~ ...
~ 'EJ~1 'lrJ'.,!..1)J

u.Jj .
J'!J"': ;~i.J\.iI.!.:~~~~

" ---"'~' 11-" "'i I-u .."~"

'1,;,-~'.,\1t.;'&"'l,;,1eI1.';:"-~I~"""

1u .".~u-.,',

1

, 'I ; l' l tji--- ,~::::. I"""'.0"1"".0

'1C'1~~::)~1:ii'I';i~
" -U

"" '=1~11 ".;~ I" ;oJ" '01..;.0

."..;..J'e)I~'I~t.!~..,:.J

~ 1 ,,~
lIC'1i~?J-JY1 ~'1.'U

"'-" l~ ~".. ', --~- ""', 1"'91""""1:'1""'1""'1 ' '1",\';-""",1.(,nl, IJ1";~.!.,:'~e,~n"';" ,1eI1"'! ","li' ,"" 3 "'i1..J,m/ ~J(""I" I..';) -" ,..V'""", if, """'ilU~' V"'~'~""~"_J~'u "'N.""~" ."..", ,... iI .

~!iI,;,t;i1-11 5 ~-Vl1~i}i}1""11i1..!~~~!') l"",.'i1L.j ;";LI,""fl~,,"Ift-1,j11..! 1"":Li,"f~L'~U 1'D3:i(nfi~~iI ...
,-", .~I ,~ -"~ ~ t-"'-.1
8j:1L",,£i)Lu1..!~,v'~~""fi-1.J11..!L~...~L'a\J~~~ ~t.I~'~.'iJtj 0.1 \3/0 (;""1f1~~i 2) 't)~~'1~1..iYl},Ju~'1 ~.

~ 'I.~ - 1 ..- 1 .., -, .-, -

..~~~~~11..! ~Lfi1~Li}1..! 'D~Ufi::L~1j.JL'c)U 'D]'! L'..;1:::'~UO.1 ~/O ~n~~;.. ~'1 3 L~.~:;nt~],J'rl 4) L'..
, .1.1~ 1 ,~ ..i ""t-,,,.t-~- t-

~~U~Y1C.J11.11n1j'LL1J1ThL~ 1.dLL1'~~,,"Ifi-1,I\.! l~nft:"IYI 5) ~'i1:J ~:1,;,1i' ~," ,.'1';1.:~iiI~LL1"'0)1nrl 'to..""" ....-~ "'" t- ~., .-.~..)'
1.25 IJ;fo ~'a-.1U1"'Un[iJ') .,'4)'i}~ Li'11"J1~"'nt'l:.'iJ IUULL ~"~~-3't11",'1j'~ 1:; ",Ur.:~~tJ1-3 LIilJ-l'i1 ~,

~~tJ ~~11..!~ 56 -f'...l ~'IU- 11fii1 L 11~~1:~ :~1\j-nl;i:) :.~:-cl1'U1'tdjJ.jf'! ~i'l':! ~,:n;,)~ll'i)fl'c) j",,;-iJ":j.-l '

~l;-1~~ii(1\(p>o 05 ) ~LI~A1 L U~tJ'll"i]J";11'J'L'~"'f,1J lf~1J llil\U\Jnt.'Ii' f: ' ~If ~.;j'!1r'td"J'::} jil.~' 1-.~ ..
.~ ._~.'~ --". ..;..,- ~..;

~~.'Jlli!11~n1.Ju:J1~~t~tj.~,.'1~LJ}11J~~.il;i(P.,O.O5) ~:'4f.Jnt~N1,.'1~i '::::i 1 :':":;':J'd1trl;.'1I1..lil .* .

~~..'fl~Y'/fi-1-11\dL~1':JL'c11.41'D,j1'td1::~;)"u 0.1'1.'0 Ui,~::.tJJL.-q1J-JL'd'L.!1'DJJ...~.::r,.~~Y1~i}fl'cl]~'h~ t.



-

/' 22

,/;/ jt: t ':'..;.~:

.J 

llf1:;Pi'll '"Jfi tJ

_.-
,;.J~Pl1~-r~r'.J

r;n.;:;~~.:

0.1 :.,:ilu

lf~I7i~;f;;j':~

., .;-.", ~ .-., II. ~ -
1 j~ "

fl1V11~1..IY1~~-~ lYiCIIlU'.o!llV1fi.1YJfi ,'.111..1l~'J'~llfl:; ~l~~:.J~!)~ !;.; r~~~~fi~ :\j '..;i'1 l-

.." .
~1'J LYiC;)lU'..;~~~~~11't1fi'11'1U~l~1~lfl1..l1'D~[nft~vi 1) ~f'i1l4;lt1~111-,ii'nr;i'Jl:'1'a1-'~1 ).

.." ,
-ai;J'J'1n11l"11r!.!..iiu 'iLillu~n~ftn f~r;iflril1r;iflf1..lvl1~~~~'f) P11l "r:~U1'v":inr;T'J l~.~\-,:j1

8 5 -~ ~~. "'~' ~~~I":;"'Qo"""'" .-, .;j. ~rn!'=:1 -<; .Z'. '..,~-.o:i .;'. .'":"'", =:. 0 1 -
4. n~ftl,, ,I~f11l~ uVI. '" .'il"11."k'~".U~I/I J~r;~ftr..;J~- .",fl ;,. ,.L~ .I

", .;.. "., "~"'.I" ,", ,~ -"

1 '"' i.:.'1~nft~Y1V1f1a :"1 ~,;'L[--"v'1~J""'r1),J1Jft1~'J1'J~U~~l1-'fi 'Y:fj-1..1; ,'!11~fjl-~~laU "D~ ~'.,!1 ,.
(n~J..:~ 4) ;"jF '1l4;l~fJ~'1",,1:J;r:I7T'1l~'tJ"~~1~~~llfl:::P)1lili~~!)l11r:11l ~1tl.JlUlU lVllU1..Inl

1'U~~~~~ ~~~iinr;T'1~~'l),.,,:j1\4~~Pi1lUi..l 55.5 .'il.'1,.,f~~~;1'=6V1~n1~l""1T('..Jlc1i

~ -'"A 295 n '. -, ,-, Im~. ""~"" I
.;. I:" VI "";' VI..;

_..~
1j~';;;)"1~'/1,r:u

.,, In I~'" I .,~, 1 \~,~,'u~, ..","T 'I

, , ".a_."",~, - i ,- '"I"'~"~~I "'" ""';"""" 1 " '!J";' l ' ":J~nl' I"';'I"~' "'~~""""'i;I" LL""' j"';"'" 'I ( "' I """~ ?
',I" u""-"",:..IU,",, ~."" ".,..,.,.iv'-.' _UI.,,-W ",.1"'.1-.' WI;:""',-

i'f:!')~ 

.;;"'.:;

.11 '--
1..,,""i1~~1-". '-':oJ

D~

.i)!

r; .l;";~ 0: :':1

.-."

,.,~,.". ,(J I' ., 'IN

.-i- ..
~i) ~1;:.JU

-.a ".." w ---),~.;..-~ -, -

.L~:nt'i~'f14) ~~",\,j~':~ L\,1~ll Li'1.,1,'1t'i'a~}Jf11 L ".l~1tJ ~;i11:n l"i;'i I~ '"' ~,i '-1 WI Lt;'..;r, ~~n'J'~r1a(;1' C;
~

, ...~ , ~ -'- , -., -.1 v- " ..." -' .
f11 ~ 'il~!J'I..i:..;~~V1'1 ~~ ~'1~1U}J~n')1nft}J'r'1~::'Ii)~..'i I.£O1r;j'a1~j1'!"J;";.. ':--J'!J:.} ~'It~ LL~:nf1}J'"...

V';- ,..;. w ""..- ", ,-i =
'a1~11~'r'1~~~1~~; ~LU"..!LL\'1ft~~'i~~-3-31Uu"r.J l}J~~;}JLi)~ L"!:~tn;~:, "1 1 .\.'1 ::l~J.j,;' 3)~ftn..

...0- w w ., _.a -..=., .L,","'ell""""'"'~" L!i1"'II"-"""'. '~'~,",;" i" LL~"" "m~~"'1"'1 5 "~"-'~"""""" LQ~"."el" l '"'~' "o'o;JOoNoNrl, I, ;:'~(.""""I.'I".,.'I".'"" ,,",. "~"-';"':J".'"i'"",~,~-,~..
L'a\.! 1"D~L~1~ 1U~V1,;~1\,11rJ1..;:-1 Lrti)-3~1rl Lc1'..;'l'D.:J::i~'1-..;i')(!!~~ UJ~~n~11i)-3 ~"'DU:: 1...

11U 11.'11...1 tl! '. '.-t~"J..~'.'1 L~in.~ ~ ~-J ~ U un 1 't~ ~~~ ~a n1 ~"~'.,;U';i ~u::'tu1-n tJ j'~~tJ~U

-..
(-n1\..:'/11.2539 ) ...~'1 '..,. "I~'-" ,

". ' ( ,., ~~.: .G,... :'-i

J;~ :;,~.~1~

~ -.,
I ~"\""~I' .' :, .
.wo1U '..,..

11 11111.'1 n
..

i"\' 7-? 8 ~1' ),...VI J." -,.0

i '- ---
1~'e1\..1 L"i1:.J LU~li1;'~1',1!;' .'11LtifttJ~;'1')i~LL(i\nl'11-3n\.i'DI:J1-1~tJt.~:I"1'L~11-3~~~;iii(P< 0.05) r"'

..~

LUi1nCli1-3n\..l.,1:~~tll1t')':~ ,tj1-3n~~~1,iJft't1-3~ L~ "j-3J L'D1..;'t 'n.J LL~i :.~'-i ~~~ 1~ .au 1 '0':; .a 1"~'J .i~1 I



/,1

23 '"1

~:"~

ItJ ~V:f).j9'1n 11..1

[t1.1r1Unlc::jt1t!

~ ~1UtJ1\-'1~'L"'fI')'I~'d'.JJJL~tJ~ 1Uf)r;l11 3 ftli1'J'vitJt;T')vitJt)'.J.V1f1~C;)1:tJ:l,)f'l1 56 ;;\.11-;

';'::J:ritJU,,'vlii iU.)J ~fJ:.:, 1 ':.':;1ii:jtJ~'a~11~1nc;)'l'.ltJn tG)t'i'j'i..l1'v'r~"1:l,jultJ\.Il'D1:i~L~tJ ~

to:'nU:1~":;1u~~tln 1,: ~~U~'Ati-J"I'I~~,1'1:~\-'ftn ;'
.. lU1:~'i1jn11..,.Vlf}'...:J 

(,,/!~~-

.~"
~Lil1ri~1 i~'-l ~-u

.cO')1 
~U~ ,~~Irl

'D6.;'tlWJk~f111

-"
!.,1r!,;,':;~\f'j:~~~'Ii
--.~'"1.j;J~1rlfi-11':;~!.J~ 

L!'1!;;ii1~

1 "~"""~"'o" ,. 'i'~", ' , ...1"

""" ~";1"1' ,,~;~,..,~.;, 
.~.;~"

0-~~f3,j1'..;,,;~::~

i i':'t'i~~':UlJY11-1l~'I..!f)1m~fi~'lJ

v ~.. v " ' --<
~"1::;:~'I..!1 \1"'.'0 : ~'.,;t)1..1-,,;~~..I-"';'.,;:";"""'t)\,;;.JL~1ti~~';11J~1'J\';~i~ry l.-;1.:';V1~'ii1~n1'tl~'j'rbJl(;1' I

1::,2542) '..;~n~"'~~;.' 1"'~ll;;lr,7""'1'!.!~ 1n1rj[VJ..j'l..!1~'iJJ~~,-,L!'/i- ;~~\-i.'f:1\-11'tl'1..!fin LP\"
~ .-~" ..."" ",- ...'* , ~ -"

~r:'j' n'.,;'1'6'j:~~') ~- ,..'n1~ ~-nu~: ~;J"D~,'~ln~"1'v'I~"JU'l1~r;1~~~1A ~-n~ ~'I..!~n ~f}}J'I..!fl:J, ..

't}1"'1~n'l..!l,j1 'liJ~::;i"a ,1cJ1'1..!l ,j11'1..!n ~:L W1:'tl~1..Il~'eJnn'v'.;.[nri'fJ~ ~,}'I..!~'L1-i1v1'nn\-1 1
"" ..

d, ... 1tJl ..."1 ~"; "1, .., ..;. ,'" '81.0 ..",v,. ~"" ~~.., ~I I~" ~ ~ ,
,;.J\';~~C.J1\';Lul, 'I..!. I. v,l'/I~,LV1.,ft~~ I~, L,lnC1"l~) ,'1J ,oil. ,.-of1nfln~}J~~U~Lt)' ,

" ,

, v ~-"'1'" -""'""", rl"""""'~ '1J11' """" """"""; ':'111 "! ."'~~" "'11 "/0" "" 1""'CO"O1v$.;-1 i' ,""" "'U" ~"I~I'1\ 'i.' ",el"' , ':";...IIU !,:.."" ,V,,"; .-0,.. "-'~'v_"'" ',.VI...U VI '. ,~", ,_,.11", """"l. <I.."'UVI ""
0 1"-"(, ~

1 , '1",1 ~

~~ft:ft1 ~Y1'1..!)i lV1~f)".Pi:J\fl'l..! "D}J ~i.!~:'.JUVI'l,1LV1\J'r:J1\-1i'f ~,");J.4'jJV1~"~U ,'i..;n1~ ~'iJu'f:~~ ,

0 ~... ..; 'i"""~" , .
,IAJ".1,~,;" .J~i"'I,;",J~~Lft:,!}11"i'f'v1t!1U"'f1n ,fl ~~.J .'.,:~:tJ:nf)1..I'v'~i1..l~"

" " ~ '\
~'1~'EJ;:'::,;,"J~'6):nfl'v'~n ~\,; "

1, .,. .~.,.i,~~, 
1j1,l .t.j

" ...1--,. 
p. ",-~...

~,:..:~...'.ill

"" ..., ,'i' 'i'. '! .,. C'.,.u.., ,.,""'...';;'

J

" ,.
-;'~" ...,~

.~,~'n"<.in

"I."f...t..~,: "~.JUo\,! VI i r,:' ,.-,

...~t'1~1;,~i.:;~"~

nr ,..,':. ,r "..I ,"~. '1'"

i~:~~~~{."';'"

" ~ ..~
)1~n1 'j'n 'j':;: !i1 '\.,in 1 mvJ,J'..; '"'. n 1: ~ "j~ ~;,~;;.,i'..;\L!~;:: ~'j'f~"1f'1 t'1~

.""

!I;!~ 'n ..",\'.I"~'",."i n i'A~"""" 1Ji"'\~"" 1 .-1~.'",1""el";I"'rn"' n1 ..,.~7,'j !~GI'" 'fl'":'~n "VI~"'~ l v",,:, .;..;... .v,.U.,-"u~ ,.'.I~,.VI "" 'NW.'\VIUV'.-.JVIU' ,"vN~.,U""'~" .v,.1 v., ,
"

.0---,~. '" --",,;, .~ PapillaeY1;,.;;~}1~~~;f\;-,,:7I'!)n:;~~!.;,~:;.. VI-A --i ~'n~:.J'..;;l1.,'f1,~'t'l.9~.~":'t.;v'f1n~'eJ,j~ii1'1LI')

-.;" -1 .., v .,
:j~.j"'tJ1V~ (Busii.1991 ) ;J~".'1')~~'jJ't)-itJ!1"'I"i"J'.,iL~;1~~~:~!~"'~IU'(1 ij.J ~~"i!i:Jn ~

..~ ~ ~ ..., , 0-rO--"" 1-'-"'" .".,,;;); .,1~" J'i~:";,,v':'I"f I~I ~I,"i)' ! .:\"1'.,'~"~':' "',,!,j "',;'"1""
l elC\~"I"'V"7l'""'v," "'."'0.0 "",...,.'.-0.'" -"~--' "".~U, ",1..-0, ". U~"'".'v'~ .

" "

.,...,j. , ~ ..,., ,,~., '..
~'~~ L'D~V1C,Jf1(;1,'...I1:U1..:,,'11,' L;:;)\,;'c;~..jl; ~~f1::n11\f~~~L'C~ ~'D~ ,~'a~'.\1~'i..:n:J~'J~-n'1~ ~ ':

~ ~. ~ ' 1 '" ";",,- v." .,... '1
':l't)~ ~'D'...I:~~Ji.,!1"'~t'li:09.1 't11 -,,1n i':jJ..1~1)ft'1).jY1 ~~i)';'U't)i~11~"J~l.9;~.1)'1~~e1'...1 ~'D~~n1~. ,

'1" .-.1 ~ ~ , -,' "-~.I
~1"'1~L""t)tJ'"1,j:.Ju;,:~~..'lj.'11'r'4:J1nn'Ji '~1nn'1~~~LIlV) .U;,::~1'1'-:~Il'1;,.,'1.-;1f1'a-1 ~!.J11, J

" ,
-rl't).j'h~~Lr;i't)~I-1'i.V1 '..;an~lro~.,~Utj'1:Jf'1 tPI.t~r}t'1:Jl~",i!"i)~~~~'~~'-':fu'fJ1\"11..J'~~~,j1 ~,

" .

".;0 .~ .". "" j.. _.
~'~f'\' U """~"AIQ"""""~'\""'~"I""",~f'\"C,;...~""' ; "':-' "~"'

. ~:""~"' 1 Q.;';.'Q..",;'C:'

i~ '., ~,..,..",.."'" '~\"""'N,~~""",,,"'i' ""U~,ju, ,.,..I...,~_, -~ ,. i1""'i1u~'t'

" , " ..
~'! ~~ ..~ --~ 'I'" --, -~ .."

,,1AfI'a~V1 \I.'I'%U51"'1~J'..\Y1~r!1,;,~~~";~ ~'!)1...; ~'rI:J .'1'") ~ 'f1.9~:~11j'..;nfil'} ,~~~1tJl'...1~~ro ~;., ~L~1.." ...Q' -~ ..,' ~ , ~ - 1 ---, -.v .-
n!1L~~LV1U 1.;;JLu\,J1l ~:ln}3JV1'f)V1)V1't).)\.; "An1'!'Il~ft'f)..1~~f)~I~~~~;~-a\.l'lJ1-1V11 'D~'rJ1~

.' i-

Ift::qlnn--.;' ;~'I

J"1~1~ 

56

IU 4 ~('i1-;':;:a

.-" ~ 'Li-
Iti1~~1~1 ~'~:J

-v..
L~"""' 1 el'~~'"

.J ' '- J

rJ~.~I.i1t~.~'.,\

fu'a1'v111l~"'I1UU~ l\,;I:~1\1J!illl~nU'afj~-r) 1~~'if{ij71 3 ;(ijj'/r;j:1!.5 ijfli)~~1::tJ:::'t1"'fl't)-1ri ,
t

.'-' 1 1 _-" .., , .," -'" 1 "'" .
"" '11:1 o'~ 1 " 1J1J rnl!"'"\!IO'-"""" "" 1 ~ ', 1\, "' 0 "'1. " "oO1b"\-,',""""""'" "'"\'~ n ,"'G\".;- "'01 ')'.. .~ ..VI ~'" "'" v, ~_I-6I. II... , uu."""" ~,., j." .,-"-,,. ,I.~ .

"
~ "

-, -"* I ' --., -" ~""
ii',.,m'~""01",,;\~.""'O'1 f'.: 100.:, '!!,,'\,"'~"~l r ', ;;I""!"'--"I;I,;""'\1i"-"'t' ,. 'J~'O"'f'\I "'~I"G\,",I'" '."I.VIU,~",J oN .~. v ~-"""'.o VI""uoNL'I.~.. '~""','~..,""~ ",."-~,~,,,

,-- )' a " 'I ..,~
'i\~i 1 .,."\GI\.;-" ",e'o'",-el~""" 1l o " l "'-~ j el.'1'ol U) ~-' ,-,.., I 3 -I ,'\."\~ ,.; ;-~""'\"'1 1eI1 '" o"'I~)G\. nu"""U"'_""UoNJ_~~,'" 1-61,.U.9oN I~k' ""."'.~""~"".U"N.'I.'-I.; "

-'; ..;., ; "* 1, -, .-
'~' v"'1J)"" 1 '""""\1j"'/\! 1.1""-,,,'1~i 1 ""~' 1C'-".!I'i"": l l l ;"""" d ~"-~; "'~~'~'"\"0 11 ""':J""'~- ",'" ..,.. ""'9 "9N'" .1,-.,u~ ..,'~.- ~,.., " tll... '" ,.,.',',I,~I.. , .",.,..-.,

n11 0.7 iit~llf~vi't)'11';{~:l1jti1'll~~~::~~L':'~. :2531)
...

." ." 1-

11..11:=.:

182 jjji'1')11JL~L'1n

J



",
"e'

2.1:

,
1'.4tf.U \ ~~~F11

-11--~,-'~11-!:";~1,,!.'11~1?:~A~ 

104,.5

, 

v ' ~1'1-';~'l-!1)~

"."'" ' l""-"'~':,... ',';_1 ;,!;.J

.,":"1"1rl-:C""'~~' !_/ ,..~-,,;,~1r~ 

~~lJ;;;1

,- 'ij:~U'..:~'J'..;';;;

.-,;,~~w~ :i~~'..;"
;,
~

~ ~,,;;"ik:-;:':'..,.'..;,

;. ,.,'4ti'f.:

-..,,~
:~ ~ ~V1 ';1J

vi1-1nU""1-1~nffj "lV1fJnft)J""C'1flfl-1;;'lvif1Jfl1~1rJ1J~~-j.,'} L'I;C;,~u'Wu~ri.'Y.~N~... ~ 0;.
." ." ...

0 ~ ~ .~ .
l'UfttJU1V1UnC'1,)lJ.Jt)ft\.!~"1n1rllC'1f1fl'.1c;]~IY1~C'1f1'rJ 95.8 n~flr,'t)J~lfj:nfl)J""Ci)ftt11't1 ~I; ~., .

.." , ..
~~U1~cJ1\.!n 1 ~~~tJ ~~tJ ~~1.,!l~ .vifl-1'i'if1 -1.111..1~r11l i:~ftfJ.j1V1UnvT~..;jTJ ?i'..;~c;)n1 C;.,1C'1f1~ 1~ ~

..."

rlLftn1)J r11 ~ ~~tJt1"C;]~1n11~'"'I1r"" Lfflu LVI ~u1.lrii~:nf),Jr;it)r;T'-:Vif:f1..l.J:! -1n~)J't1Ci)flt) :'iilt i

~~U'1;;cJ1Un1~LLtJ1~J~,j1..lLLV1ft-1Wft-1-111.1~Pi1~'3~~C;)~";1fu 0.393 r;1~nf),Jr;it];;r') "t:" " ,

";'I.!"" "..;-.I".~ <"'. 1 "-, ..jY]Ci)ftfl-.1't1 U:'lrufl1V11~\.I't1)Jufl1tJ'lI1') LlJ'L.:LLV1ft,2Yifl-1.-11\.; LV1!l ~;..; .~~~~f~ 'D),J),Jf'1'"1 \ufl .

\fflUWllU1.In1~nf]Jr;i~;;r')r;ifl'r1..:~I~ftC'1~j~ 0.373 A1f1:lf:.;o7i~Jfl:;:~;;;U ;;)1l~~f.:'6ii111.
~ ~ -3;1.111..:.'1 ft)J't1C;)flfl-.1~1v1fufl1V111.JJ1..IVj~ l~u~~cJ11..1n11l.:..; ;;'u.~ '..:~ ...Ift-11tjft-1"::U" , "

.."
~L~C'1-11'v1~'v;urj1lJJt)n~:; l 'I11:Zl)Ju.,'[r;J.J1..Ii lo1),J~ lL~,) n1~~~t!:;--:..,,~ ;,~'JU 1""tli l~(i;t\.; '1 ,

...<' ... 1 ~ I ~'" ~) -. I""e'~1 n!e' L~" 'D "1:o 1 n~I:o"V1-lllfl~1
1J 'l[iI'1\') ~.'!"11~~1O\9~', -;:" "-"j"""~' qo~"~"". ,,;wlUU rlu UI.O"'"'I ,;"" .~,. v, .--". ...".. -,. .' -",. _.~- ". ,

.' ,,- ..'1-- ' _.,_..~~,
J!'a-3fl1P1:JAf)I~~~';;)fl!j~fl..1 ~U ~V1 'j'l'"'1i..!~tft:: ~L ~:~'~~1 "fU't:, ,~ ,.', =;;j;-, :i't)t Ji!j'/1 ~ ';': .:..:i.;~1 j.

6 -'" -."
e)11.-'I~ (Church,1988 Ufl:: Orskov LLfl:: Ryes,1990) m'j';'O';=;';id~Ji--':I.!ii't1~-3nf)1 ~'..,;n

"Y1..l~j:j ~l'~ -3;;cJ11..1m~Ll;j'iruLU1..lLl'v'ft-1Wft-1-111..1'~I~:;lL~V1'~"~~l :~1..!~~ LlU-1;;cJ11..1f"1:':'LL ';';-u " ,
.,,;-,. "'11~~""'" .~'-' '" .~'" I ,-

j OJ

- J '""-'-;)' -1'1- "GI- ~
.., 1 -~ ,

1vY 't1 :j1~,jU~: ~Vl fif11~"lUn 11LiJU Ll1"ft~'Ilft"j~!..:.~ 1'.,1 fu"J fiy ~:J;,J ~... ~.-ji n "1 'j' 1iif.fj ; 1'tJt , .
" .

". -..m ;" -" "
"';'I\" n1 ""~""';JQ~I"J~"'I L."'I:'n" .,a\rn,"""~"""""' n'f"'el ."""~"""""""" L"""""""i\' """N' ~...,~ ,., tJ"""N.t.O"V,._.VI"""""tJu ,"",-."1 ""I.<""' ,.,t:J~".., ':'..I::~ '::'..,1-."

~ , j,

~~nfl..1n,)1 L(;'11,j L ~11:C.l1Un11LL1J~ru~1 LLj~""J..

C 

:~C.Jf'1:";1~A~

-Of v~

""'ftfl-1Vl ;~'1';"-J

.-=:. ,t:i",.;j' ,"'..I ,"",VI ,v-

i"
"""1.;\(:\"~1'~" i:;.',."

~,.~ 

~. "
~.,;l'JV.:'..o~

r.. ..
.'I n1 Q.:I~'"", .,',..!:, 

." ;111\'~'g,...
~:.o 11

j~v11-,1r1'..;'1JiJ-j;,~1.1~_.~~':~

J .U I.~..

'1. ,q-el-'.;"I~i..,. "1..,~,,1, 11~~r11n1 ql/2\~~ I ", I!~'~' 'Q\"'o;'-;)"'
I ~'~"'~ -"~~ VI~1"V"-' :~N"'.'VI""'I. I ".1"""'w~._N ,""'VI,... ., ",

,. "
., " , ""'.. --~ ,... __4. ('.

~ i1fttJtJVl11 n 11L ~ 1ru LVl1J ~VI LLft::A '1 L 11ft EJU 1 t-1 un Vl,) L]Jt) ~~;\.;,r" ;.,1L'1f'!tJ-1lCf1fjr; ~':.J~ ,. ,
:- -w- :.. '~1t-'1J'"!J'..!Y1~nI1L~1~,:~'f)UL'D~ ~'..::,::;,'1J 0.1 ~'o :;':?11L'flftt'fJVi";~:~"";'~~1t"\J~{jjU~LC:,;r-

" ," .
.l1..lLLf'I::U1",1.Jn Lj:j'aR1..I~vln11Y1Cf1ft'a-1 ~-1n'i1nft].J1"V1fttJ-3~~.~~t\ ;;~ ~~; '.11.41 on';; t~ n~~~, .., -
;.. ..1"- ,,"':..., I "

!;1'i n"'1n """ ('IiI"'~"" ",qU~1 'L,1'"\-;"1!"' 1"""I,j"' r ',",~I"', ,"1ql'Uq.,. """".""',,,'
, "" ",- IVI , "N,"I~'U"'I..'; U "w~'N"I-;.""',-o .,-,_..",."".0,1...0 ,..,,~

." -
~ '1~' ,. ""1~- " " )~.~ ~., .", .

~:~ ",1..1 ~Cf1')1 nft]JY1Cf1f'!tJ-1Y1 ~C') 1lJ'fJ1...111'IJ'JY1~-.J1,) .~Cf1Lut".~: ~ ,:;,:~'..".~ -1';'.,; ~~~1~ ~~\.i,

~!Ji1J tVl~~-3~unrj1 n f:i]JV1L"'f'I'C1-3~lL.j'fu'a1t'11,y\A~::itJft1fJcJ' : .oj1...~:,tft~'t'lft-3-31~ 1,.,.: ~~ :" .
~'C1tJ LLvif'i1 L il~fJ 1)J~?1,)1~LLVlnvi1-1liUY11-1~ti,t1 f'i1L11~tJ~VI";'~n~:. ~1'ryL()i1J LVI~'~

. 1"'; ; "',r"'"
nf'l~V1V1ft'C1-1 LL~I."'-1 'v'L1'U,)11JJ'an1:~~'I1:'jL:.JU.1Jfl1~tlro.JU1 ~;;]:.. ~- ~~?~ a1"11~/lt'i!ii 1:1U ......
U1: LtJ'D\.I1~rJ.~ft\.lV11eJ~U\.lv'fu'l. " .ai,. 1 v 0\«- 0-.J"!Jl"D1:.::Y!tJtIEJ-J1EJ 1..!'()"..1~-;~i..,~=~:: ~';)L; Ul~:",~'1~r~~

.~:'.~IU~:.,:;~-;-

-"""'.~ tJ ., ..,-i~-jLf'111:1-'L~'i-a 
L~jJu)'~1~ 1:-n1:1')":J'a-j'1~11..;~1')'~

::- -.a .",..' f;' 1'01 ." ""i"'~"'~~~""' lJ:';'.':.." '.w "..,.",-,1..".. .~ ~l.")ti:,.~,?{.

""'

!J " ,.\ .", "'~ ",.,:-,, 
~ .~ OJ ~

..j
~:~l~V1'~:~r

..

, " 1_1 1 'I" v v ,
~~~:::L'Df'I'IJ'e1-.1'~f'I'lA'f1)':J11L"J1 u U'J'::'...;UY11,jL~')1.';fil~11)'!iIt11..i~'1-:: \,;;-..:-,c1;";.';:JN'~1niil;..q ';...
,"'. , w"- ..
~,,):JV1'f~ 'D-.1~A')1~LL[jlilV11-.1~1n'f::::J:il'e1U1'IU1U~Y1n'f:::L1'\j1::;'~:"".,;:J~ ;;"~!i).J'.J1 't)1~111~ 'e..
1" \' ~ w~... " v
.'DU)': LU-nU LV1UV1'f~~1nV1')~V1,)~1nm1 C,J~n1ffi"')tl't),1~t1~.)..., ;~a"::;U11~~1Un11'..1'" 1

, .
(2540) \ii'f1:J~1U11n1)'L~1'~ L'e1\.11'D';;~~1"1:Fu~nqnn1l'i'1v,I;j":..J,, i::c,;~ 1iii~1 L ufl:JIl i1L N

~-:'U't]..3~~.,";
0-
.' ...

..~l"'1.Jn;~n;.

..
~I~.'..,

'~1",1:;



,--,

rn;JI'J1ffl'1f'1ri'j'rrul~u'i:Li1~~1

~ "

pi "1 ~ ~~UiSV1'f1n11~ ~tn; ~~U LI;Jc;j 'cl1\.!LLi;I:U 1::~'(1fi111rin11~U~UU't)1~11LUUJ -, :

.,.~ ,., ..;1"'" , '1'" -, r j -.
,1~ft~1UJL~[;1nm1.1nV~~1l'i"r1 ~"')ru't)1~11'!J\d'(1~~ I;)Lf'11}Jl't)U.'D:.J P11lf!flu't)(i1~n-~~ ~..
.3., _., '.'1"'~ "~~;,~;,.-
"'11"""-~I-"~"'~I"I'!l'I'1""' n ~'I'/\ri)""'"\"'-' , ;fi\"""" 1 " 1 """"'!,"'~'I-"'I'/\"'i'I"1""~~. 1 ""'- ~

.J"""';'~U_..I_"'Vtu I~..N..;;J' -'N'I..;ou,,' ~.,.Ui.J VI 'U..,(N.. "',."1, 0 r..,..

,--'E!-'~ltJ1..::-;{1

0"/ grolJlJth)

"i~,}1ryl~~~

.

t..-~ J-.,. --~ ~~..." "~~" --' I '"""' I ';""';'~""Jr.".',",m""'i.-"" I {i' n ,",QI'~"""'I"'~ -..'r; ll "~~' (COn'pe " s t.II ,"';J~"I..:..J' """ k~ ,/, "I'I'Nk I,VI,...,...,." ."' ,~,..."~.V'"",",,V .II~ ..I

;... ";'1"~ " ..;... " J-.~ r--
t '..!r '.Jnft~ ~'.~"'1fi't) .1'/1 ~L.'1~t;'5I'-'1 rtl\.lYl~"JI'J l'tJV1l1 UU'-'fi-1Ylf1: :~. '..J l~~~~)J~t)\,j l'D~'t"~..
; ."'; 1 .." ~. Q"'r

:il!r:".'1nfi~ ~U U~::J:::--I~'..;'v'~1U~ 'Ji)~'t1~IP1~n'lm1,1i'..l'tJ'5 ~",;:". ~'/1~tJ, .

:i,'::J1..!'v1tJ~,~~

" ..:-..
': ,;,QJ1..!YI~a.:~",

.';-9"" "A":;i'5,.I,'~"(I...,-

, 

...' °11' ~~-
..,; ., -'- "
~ ;-"'. ","\,"" ",,-
.U.:J VI 10 ,

v_;,
fl";;J')(iJfJ~~:' :

~,...~. 

!~~-r.b ;.o.~. -

..~:!.~..-~

w.o -1..; ,-<

~ ~

;j' /I""'" ..~, [J.",.

'q. 

..1'" !Q"'eID,-,"" 1-'.1 II..;" ,

;,' ;';1, !"..~,.L,U",..."",
u

'" ..l "" U' "-",;."'"Ij" .u ~.-. , .

lli~1Nn1'iri\'!'f)1""1'i 1 \'!'itJ1~tl LL";:~., .
1'i1L'fl~tJ1j1~1 run1 'j'n~'f)'I""1 ~.~ 1U11Jrj'Vltl ~~~"~.J~-1nftNY1V1ftt)'11k =:: i:". .

~:jfl,)1~L~Vlnvi1~n\.:'/11,j~n~(p>0,05) ~~U~V1,]1\'!VlI11~~ 6 ~~:-JYlV1f'ffl-3~lv\'f'.J~; ,,1, .
1"",;;)!~;j, ' L",'~ ! ""~,j,i"il~-i I '...,~e:' ~-"""\.: n ""'~ I 'I "",,)'J1 "'1Y' ", :~ """'"'I !",;,'~~n""r:;-i., ".,~ ,..,,'Ir'.,..,~ ' """"'-""""- ., "'u"" """"'-'"",.,oil'lV!"I.' .'-""...,

, ...;. 'w , _.,"~ "..; """i1~1"",G'j-,'r, ' '1J~" ,e:'!!J1I1'\;' 'i:"~,~ Y~19! ,',i'" Il~~~'~" Y1"'~'" ,.~ ",:' " 1 'J~.-GI' ,or,' ",' ,-'I' 1-' "U~/, ;, ,."-,~..V,;l, .", """';'v";~N V'..lU','".,_.J VI "UL.o"~..~.,.,

~U'i.,;~~;.,jft~~'i tfj'1-11\J ;oil ~ il~ :JtJ1~1n..;n11n1'-!'i)lvj~1 'i~\'! li.; ;U');i1';;;~ tY-11J'i)~nfl~YlV1 ft'f1'~~" ...
'" ,

";""'" -.'- '1.~~ ,..;.., ';';";4 ~
..,1~"J~'; ~~I:'1.:';~LL,.,1ft-1';clft~,11\J I:,.JL~I~~'f)1..! L'n~(n~I~YI 1) ~f1,:\4).;'\t:Vl1Y1~"'l'Ifl 0,54 n., .

,- -, ...i ~ t-..;-, t. ~ ,~ ~
1'il"','J1"'rO'..1I1j;; '"'1 1~i! Y1"'~o;)"." 11", "-; 1""""' \","'; ',,I t!' !~1 el'1I~,' ., ',I~ .""~""",, "~9' .,.","", "i'IU.- ;'~ ".",~'I I.. ""'- ,VI ",." ~~;, ;;J."_--:"o,;,,,.,;.~. :~.;l.N.L.i,

.", "-""~,,= ,,,,,.,,;, ~-0 1 _0, ':IN-r'r"""""""i',"' ,""""~""""' 1 -"".""';I"'"-" 1,,"")1""'1"-"" .0". ."".~, j'AI~";- I ""~ I''" ,.,"_0,..1~rl"'I;lU".,,_L.i IV. '...0" "'.-1 ,~I , , ~,.Vi,"".l'1. ~ , ....
rli~n',..;f)1,.,1i':~\'! 1U1'1J')V1tl~L'.,'-3LUi.;n1f'fnf)'Jvi'i)vr)vi'i)')\'!~~~~,'I.~~~ff'J 0.59 ii~~nf~vi !" ." .

., " ..---t- i I -t... 4", t V a
~ 1l~!j'J I~lr:..inI1n'..l'a1t,1"1 ':'II\J .\J ':U')Vln lL'v1 ,1.,.1 ~1-1~tJ ~\'!nf'f~..,: o~ ;'1t)-1'Vi ~.'I ~'lJt)1,.,111'11 V, .
ii-,~ ~ 1 i 1t ."; i, ,

L UULL ',1ft~~ft~~I\'!Lr~:-J L '()\J 'D~ u.f1:nt'l~.,lV1ft'tl~YI V11U'i)i..~--;~- '-"- ~1~L~L.;..,1C.J1'..1nI1LLtj ~.,
; -: vC'.'r'l~-3-11\,! \Ji.~:~c-:ft'~...n'5V1,,;-mi'fL'v'f'f'.J1'Qfl~:t'r'l~r:~~:J~'!J'~'"~-:"~i..I ~~L~~, ~~~ -.,1fJ-.1 '

"
"" .""t!:. .-., 
;'.;j ".,,:;: :.,.

""1~n:JJ~~:~,".

'n:.; ;::~.J'..:-.i1

Ir

",1."",,., ..O,jl ':...

"~un~~Y1~f1,~.j~~ ~u 1~c-i1'LJfl1'l~L1J'!'j"J LiJ1..I~L1,ii'),j'l"4{if,j~'l't.;~~."'I :;.- ~'1,}.j~~~~i~~1,) LUU 1,

-' l "'" , """';-,1 -'" " 1 " ';O~ ..;
~~.qj'~La1..! "D),j,}.jAIf1-j:l11 ..i1 ~v1AIJltJ ~~l'.i'I,;,!il~ Li)fllf1L~1 L ~'.,,~ ~'..;"J'a-j~~: ~~:.J~f1 ~1..!..

.'1,"" .1.1 - 1 "1 -1 "'*v" ,"
'!JiJ-jLLU~V1C.JIUfll'j' uj'Ju~~~:::lIJ'~~'!~L'E!'LJ "D~ \.!uf11tJ'U~;~... ,:"'JU~,iI'..'i-Jl~'1ii~I'U'e).j...

" .".; 1", 'i' , --~ 'i' ..
\~:l~,j ~(i1'~'~~ ~'J'j':: .~or;'..; 1.J.'1V)'!J1..! ill'L't'l~1.~I',1Ufl(i1'1LL~~:: !:..T;im'j'~'l1~l1i11J ~(i1'~..j~ -:

V1V)ft-a,j.fl-]fl~l,) 'LJ't)n~ln~fll'lL~1~ L'i)U '.'D~1'LJ:~(i1ffilv111..J~~ ,~'..;.'} ~ii:.JY111iflJ1~lt1J ~
..

'i)lv11 j',j'LJ'l '.,; ~Ji (i1 (1 ~~ '~.jO1J'a" fl ~ 1J..'Iv) ft 't)-] ~~"LJc;\"1 tJ~. .

-""
) "'~'II""'i;'! ,

"' ,...WI ~w"

, '
fill L ~~~f.JL j~lrunlrnt.!'eJ11.11j'11f.JiU1J't11n~::... ","\ .1'-'~~I~";'"\'I'1'~ ~I.",'U"'~'~u~,,;..;."I'- ~,

I 

,."": ;;n ""~ ~
"' ,' II ~

-.." -* v -v
'11'i-,'n1.' 1",1"" .; ..-el, ) '" 111""' 1' """ " ,","'0;"." """",""'"'ul.,-, """U",."",,

, ~ ,-.i.i_";' i ' V-""" 1,.,...1",1""""'-""--""""""""' 1 ;,- ""'."'0,, .~...,.,...u t ..I, ~ ,--"""'- , ",. ",.,.,.. .""

v --l~ 
: "'-;"'J'.,;,; 1;,;

:~'1:Jl\.1~:::u::

,..j.~ ~'I" ., ,1- t. -""- 1~ll'Ut'ltJUI~ltl.Jn1..':I1J ~i.'1'J'a,~'C)1'!,11-;'11~1U ,t.!-;"LJ'1Ii1tlll1-1 ~1'1"" ; ~:l..~jJ~i.'1t1'a.:'t1l:.')-;" i '

tJt~ltJ..Jlt") lUU~~ v1ft.j)'i ",i.j-11\.!l~ft :n~~3.J'V1L'1~'t:I.j~3":i l~U.j~cJ1un; -:~; '- -;'.-.J lU~~~ t-1ftj-;"i.~1,j .~'"1~ 1...

~



,..

20

., ..4:';:'.:,'A 
1~ 'V1f'i~f1fl." ..v-.. '1~

IlL~ft"\t'jft~,11UL~'J~V1'"JtJL'tJU l~~ L~...:~U 0.1 ~:.~ ~f\~~f.t'\ti:";-;~-.':,,:-,j1r LV1 ~~~ J ii

-(' 1 ~

0.64 n ~ftn'j'~[;1fl(JI'"J['i1'f)')U u'J:~:n'llU'v1!.J"U1J~1J'f)f1V1U~).jI(1.).;",~nU'f)I'v'I,;,..,~~ I~

~:L~U lJit)I1J;-:.J-,:...fll\o'I'j~n\.!~~ j

- I ~ "
!"':',~".,m"" l'"..'I.~.,-,'V"I,"'I" .

0-
~ ,,-

.~:i1"""' 1 """ "'"

'~'~,'VI' "'I" ,,-,V!

...,j .:'-'!"',,1'11 ""'~~"_00_. 1. .

""
~;":~'f. ~'/11.l~V11 ~'-~

,.,,1;). ..,. ,.'";. ...~""..,',; ,~:...~-

'"""""""" !JI r-:"""..".ci ...,V'

_., ~"l'"l:~fi,)~'nI"):J 
~~~

..~ -..
~fj!)':..;iil'J'lt1,;,'5 ~'v\f1

.v
~-a ~ntl),JY1V1 ~'t)'1( 't) 1'"1 ";~U~~fI:'t)1~1n1U1tJ).

." '.."v I ." v~ "--.1 v
"u'f)~nft~'/lCi)ft't)-1jJ ~LU'1 LU].j~ Yi),J'li'l..l ~Unft~Ylfi1fl'~ 1't1l~ 'j'1J-a~:",1-1 ~ "- 'AYI].jufl1tJ"J-, -: .:..
~~U'j'nJ~UU~~",t'i~"",jtJ-1-11U ~~lr~nl'j'n'),1~jm,;,~~.(j~;'.;.1'..!,';'f.~YlV1ft't)~vi-1nfi~ ," .

...;., -'11.-~ V .c'.1 I.- .'1 _..1 ~I 0-
l..,1\.:'11nft~YlV1~'t)~YI ~Ci) ~tJ'al"'1~J'.;..,1).J uf1it!"JI'J ~~tl:~; 1.j-1Yltll1,,!.';"'" ,;,L~u~.u ~, '..1.~~: f1."
--'1 -II.-. I 1'" .~. .'1 " ." .
~Ylf)."I'i'j .~n11 ~'D u 5": ~U'DU~lnn'J1\.'j'i)).Jrl; ~U'EJtJ \V1].j1nr,1'"': ~~~YlV1~'t),jS-;~'.
~U\';~~"1ft'1'1'1ft-1~1U 1(.f)Un1,;,~fq1~~'au1'D].j1uf~Vi,;,'t)1"'1~,j'u1\.;.~:!::..;'t)U~tJ1Uj-J ; :,

.,
." ..

v -- 1 1.--" v' .-.111.- ,"1Vi'in1..;'t)1\-11~ V1~'I'j~'lJUCi1')tJ ~\';'a,1~ln't)1"'I,;,,/1~n1~tJT)U ~V1f\)~';';-;I"1::].j't)V1~ln".~ ~

"
--' 't111";~nV1.1;iO~--;1~1u~:ulJ""!" Z1i.'".'~'"I.~-""~,,, ,';1~'--:'-' '" ..1, ..,VI..:

..
~~ "i',,"';j~ I ';";;";ii (i',"'~ .". .r,'.v,.-.,"'

."."',"'" 126 ~'..! m]Jlt"Unl

l~rv-'" .~v- "' t 't)i'l,,'1 rJ~~~~ ~!!1';,,11 "i"':J1U) 1 UxLJ'1V1C'J I.~ ~-1'jJt)~f1~~Y1V1fit)-1Y11V1"iL~I"v'I1'lJUY1~ ~L oJ '"

1 1--, .l "~
~,j:'I.,; ~UtJ,i'j':UUY11~ L(:'11..!'f)1'1.,"lC;~'1'k:ftl,1 (:'1l~')rl'11

" . +~ .,.., -av V .!"
~:r."JU ~,-,i).~tJ( L)Jfil. 25

'1 ~UJ':tJ:,.,' ft-j""tJI~~ n':I~1..!~ (}\r~' ~~C;) ~'e1,]

1_, i ",.,~...,~,,!

" -,~, '. -,,~,! ,."""",,.-,

j(i1f.rfi'"}!1.~fk'::~."

lk.C),~.~.i;*j'..;..~;:

-e:I-""""'~I~;'~;-~vl_~VIU .,",~

., ...,,~~'il~~~~~ll.i);U

;,,) "" .11'.,1. jn ~ I-'" ,"""'- ,--,'

'" -.~." 'G\I '~""":.I' .l'J'I I ~",,'-I .-.'

""11"'~"'~' ~"'," , ,...:U,... ..0

-~'" 'i' ;6'/1~'jJ;'1...'IV1;:';~

Ifil'()'l'l..;Ii111.J~1."Ut-- 

t- --~j'tJt)1t11~\.\..1~

=. .~ ,..: -, -,~ -"'1'~
~U~~l"v'f}~i'If}~~IU(n~~.,1 5)~Ai~ .o;.f}~!q~";1~~) r.'a1.J'J:.Jlrun17rl~'=: ""'v1i'i"lJU ,'..I~U.,; I:

.u I.- ~ .~ --

1 -
1

01 :-'.'~ n ';-"'"1'i'r'!';',;!i1'~7 1 ""i1';;"\"';:!.j:\V,;I.;-"~r' n "-;, n ;J'~-:~)"""~""1 ~,""I I;t.--;"" ..,., ,~..T'..,."".. ~. ." ,.,..~_., ,..,.. ,~_.. ,..- IU '-O'U"""" I.OJ .
.-" ~ -" ~ -v' ~ ,- .; -

rfl~";1~'1~'~~~~IL~1nU 1.03 f'I ~~nI:"I"JVlnllti,;)i'aVlI')Vl'a'}\.; t1~, ~~tltJI~1Nn..
--," -, -, , f\~;~1tl.Jn'1'i'n\J't)1\-'II"v1t11U.J'a~n~~'I-1~~'f)~ ~~)':::tI:::'v1~~'v1~ik~~P11~~n"Jll~ '

..OJ "
-f\ ...' ~'..;'a~~1n ~'..;'J:::tI:;'v1ft~"1~1~~'J:;U'J'i'I~ ~V1\.;'a1\j~. ;~nlr,"i(;}.J~"'.l~'j~"J\'! I.lft::::.

" ~ ,,-I.- Q _.d ""';.."""..'"'.'~1..;:;-:-.~,:-:';v'li'~~,'i:,!1..;.'.J'[jr, ~II ,f1~,ji1'D--1r:1';'::-:j;~~:,!~"::'i.! .;',[,," \(:;) \!1'1\1j,.':i/1i: ..,

"
~~nlt1~~'I1~ll1i1J LVl~'I..! n~j,J";1'~ft~~yi1.~~U't)I'v11~~-i~~~ -; ~V1~U\JL~'v1fi,j I

--'1 \ -".;.; ,..i".:- ,~-

u~"'.tl.Jn~~:l\J~1'v'I'J' ,'..I'J'U'}V1nUi-'~Vl1V\~V1 ~i)'l~ ~~tJ ~j,JP1'1~~l~ii!r JI"','n\JY11~~nOJ ...,-" '1 .1- I.- ' -..1 :l~ tnu't1 ~,..., 'j"lJ \J~~ft ::;'c")1i-11 'J'..1~11J .\J~'u')Vlrl ~L ..1.j~'t)~nftj,J.,,!.'I~~,:'. -: ~Ci111J't)1"'1'J'" \.

,. .,..,
, -'I.:" ",..., --)' ~ ~ to,

~.t1ft';:'I'I~-:'~-UU.Jl~'J'3J~'a\.!,'D~~Ail'i'1n1J 0,90 ,l~: 0.90 1..~f'7~'1Vl(1ll"'-1j;)'cJ ~.
, ~ 1 ,,- " ~ -.I " .~ I ,... ' ..:

;~ ~~'r1"'t'1~-i.,' Ci1'J'U'f)11,11'J"lJ\J";1~u~1EJ'lJ1') l,u'.';~~~,1~.j'r'jt'1~-1:~~L~ ::"1~~""V1ft~-1";1 ,..
1'1

.."

';"""""" 1""' 1","1"..,VI".."""',,:...
,,- Q. j"
~.A,:' '- ,':,Jitl..lnlrn~'n~}JYlV\~'t)-3~1c;)'fu!1"'v1.,'rtiu~~-IfI') 1,;'1'" LU'..!:.L 'v' ~~,j'f'l~'(-3-3"t.I

1

1"1~1e"1' u1,'" i.."-' ."""..

\84 ~~) ~~.'1::
, ...v,,'

~'D\';~Ii\~'1nU ,.'1:1
0-

!nl'tnUt11\-111'11-1
"v" ...!~11.J11~ 

l'n~LU-1'11

l'a"'"'l11l~il11cj1U

~I'~ j~~;6"...J.,-..1

1,ti-.{..'1 ". '-'



:1.""'°":;,;=:..;;"27

" ...

~u'"J'..In1itun11lltJ1';"";N1~f 1"'~ 1llft'"J IJ-llfint'1'!J'a 1111"o'.-::11).,(;'~".!'!J't)'1~lU'1~~1...
~ --"-"";1 .-1'" ..; ~ ..-

"':;:';. 'ilftr,'; j 1,,1~Y1~:-,: ~'ulU~~~"'7ft1YJt'11:iU ,C;1 11tj lJJ'aliJ~:,:Lj~"IIt'.Jflncrr.J~.,1;.1n fj

'~IUm1UU -:11JnutJ 1'1... ~ '5~i'"J l.ft::::-u1') 1~vl-7"~ -n ~tJUL~Mfi~Y/fi'111U"l Ur1V11't)1'v1; 1-jU~ "

" ~""'.' ..c", """"~" n1 ~11':"'-'I~i '!J'~!'" ~o-;,..; ,G\"""eJli l l l l~ '. ~"""'" !"":~"'.."\"~~o"' 1.""'~-"' 1 ~"'.j~."_""'" 4"_"U~ """.,,j. V'4""'_,U ,...II, ""u'~~',","I~-, """-U .",.' ,.,
v

.=;a,,; _:.~ 1 ..." ~...;.~t:'1l1'1r.i ~~l...,'l.: J1 :"",'..:'EJc;l1"1:f"!1t ...1fte.J1'..,~~ft::r.111'1::::f1'"1~ ;r;,':;'t] 1~.:..; 1"lr-J"...!f1!1\~1J'j'

..,~~" --~~",! -';'O'~;"'):';'1~'r'.,':, "'~"'~QI~~-;1' """"'~"'I.."i"";~Q~"" ,.., "':~O!-:~ ;

..,~""1,tJ ,'DLJ1_,I..J".."VII _.14 ",.~""i',;j-~V'j--'U"!4.,~fj,~" ",.

0----~.~ V ~:;UUYl1~ \J!'..!'t)IM111.! ~:J1run11ntJ'f)'l"'-I;- ,~c;"-!IV1(1 ~L M'1'JJ~1nt'1JJYi~ fI't)~~..j ~.j"J~
\,. ."

'1~'l;U~ru9.1]':j

wl1:YI~'C)j;LU 

1-ii,..1~1v\'rj:~u 

J~
.a~ .."~.-,, ,!-.., I.j.j." :.., ~...

, -
i,Oj ~;'1r:1;,,:f\'..!-

0-~ 4 -"
-','1\,." .,,~... , I"", ,. '""" .,...

tJ'i=--~'V1fiJl1Wn1'iL tJ~!JU'tl1~1'iLL ~~~'U't1Un1'iL tJ~EJU'tl1~1'iL uuJ1~itn 1iI'J 1tn .
A_"; ~. '.,~ Iqv~'-"' I "" '~,el'"\' "'~'~""' I el' 'q~Q\"'D-""" " j"'l 1 q., '",e" ",,~,',..,q,. ,...~"".-~~V' UioO.. '-' .~ '-I .,.., U;~"rl 0'. II "-"U..eU .., ..,1-; ."

L~n:r~

0-

J;~:';~vri1
G

r.fJ:;';YiV1fJ'lJ :'11

~:.1';,,1C.J1'..;.r;;;-(' 

~ -0"i""i°' Om",.",I ,'" ON" ,0 , I

'" ,
I~=:"j~~!.jfl.:.j

,,~ "I=-, "1"~'1~G,~,"I .'

..." ;-CO,!,'.,:'.'~.';.J'Jf."~

...,,~1 

;;.";,,-,'~~,lj~;

~"w .-"'- -" -4.. "
;, i~r.~~'lJ~;f1fJ~YiV1r1'~:Nf)')1~ LL[;1n~!3r,'..,~::"';;~\.i~~1f1t1,;1i~-j~r.:;: (P < 0.05) ;;.1)

.,,- " ..;.-, ";; '~ ."':""- :
,;,1) ;~'aI...I~ ~~~'I1~Uf)j~'iJ!,) LUU;~ ~1f),~"t.[f,~,~!..';~Lf'l:nfj~'Ii"'!flt),~..~ ,.I)'i'U'ai1t1i ~~.,1~ ! i

.1 ~I.~I .~ ., '-,1 --.,.- ;.. ~
1 :

,.";,,,,- ." ")' :'... ~ ~" ..,
~"""-'f;\,",i\-' I"I"'~I""" 1~~'?"I"'I1"!""'1""':'1\" "";,,,'I\1'"', j "'" ~~..."" i\;"""'i"""'-~'" .,"':""".."'w. "VI, " "".,c,N" "0'."_..0:,..,1",,, "'~""..:-., , ,..,.!/I~~..,

"., "
";~"i"',!~i"~~;"~n";""'~,," ~e'~',-"~"~=!";'" ':~"\':""'-=-:'

1 ~'\'~...1:""~ ;..,,., '"" ~. .,~. j
""..~::.Jj..j,~,.l'D":"", ,u~u,'",...",,c".'Oli:ll. ,1"i""N!.'" ,"lfj.;.Jf'1:i'!."riJ'!/'~

-.""4 ".., ..:... , ~-"', ..:..,,-
~"\!':!;i' L"'O. ;)';IL--~I ?',~:v,",:II""""'"\~ I~"i"'~r~". I"I" rnl 1/":;""~~""""i'I" 1 ""q."""'"\' 1, , "'N,~~ "oN , 1", , ,.V'. , ""'O'V' '.'_';;JoN', "~'!' W:.,-,~"

",~, ~ ." 4, ".-4 ..
-ui,)LUULL1tjfl.,jWfl"]-.11UL~I~i.l)l")tJ L'a~ L'n~ 0,1 ';'J :;';f11L'tl~ti~"i)";~i.'IA'f:: ~.26 ~~~'Iil.i1f'1'/1,.,

." 1 "'.:, ,~ ,,~ ""..", ~I ";.
~'...I'Ii~uf'l'1~~1')~UUL~t"fl,1..'j~-.1-j!\,j~~~:nfJ:;';.,1.01~!:2-.1'/1l~ru.L:';:"I ~~'1C.;~~n1~~LlJ,;,;t:Lt.:~ I ,~

", .,~ --".'.;."1 .. I ".;.Jr"\1~ ~rltJ'I1 ~ ~~V1nV11,1nU'/11-j~nV1~~~~-: ~'v~': ;,..,;" ~~1:tJ:n~'.,! j~1~:...: L f'I~~":J:ll~~:: l 1

1""""I ~;i-',", .""" ,~

J-:..;tj1t;r,~';o

...
!:!"","!~JI'1..!~~t ~ ~ ~.:( -.-'~ ., ,. --, ~'" --~'-'2\""I"',~el , j~1 q 1'D.1q.~I~""j':,~""", '"'1" 1q.""", ""'~'."o!l

L""""'~!"'.1m"~",'"1q.,..,q.,"""",,~ I;, ,"":. iu." " Ui_.u"~'1 ."tJ V .V""""" ,~u ". ..'..V:, 'II" ...~..VILJ..;!

\~... 

,"',-i,".., .,1"" ..,~..
-..,,~ "";-- !J " I .;;.. ~

1n ""'~'I","'~.'.".I"'~1~ 1 " 1 "'GI"'I\'" ~.,el.I"""" , ~ " ,, " , "' 1 "'""""'" ~'.."" "I" ' ~"" j'~"~.' i """""."'lj""""cuu,v cU~rl"" .1 'UU "'" .., """"-"l.J'_oO\\V;1,,1;1-.;";;.., ... '1 -.~4 ~.. ..

~ U 'j':' EJ ::1 ~~.j1.'~ 1~jJ~:.J.t)~.. :'; --;';;";1;'11 L ui~EJi;;, :.~'I1 ::.11~1n11'~:J ;~U.." " 1"""'~' ,-~-j...U~~ ,
", ~ ~

\,IU11-,\.;n I;: ,)

v..i.v1""" "", ""~",. .J "'. "'" " .

.,

~.1iinrif') 1 ~~~nf)J~'t)'3n~~'I1V1~'t)~-J11n{)'j~ .~ ~ :..:lftfJ1J)':::~.,jfi;ll'tir"'. )'L1Jfi!J\.!'eJ1"'1,"~

-~ ~ --'\'. .:1v- 1 11 ~~n)'~~'a~nft~V1I.f}~'t)~ l1.J~r.o1')1j,JLLfi1n[Jl~ ~n1..l'~'1~~C1A ,;i\::;l~~~:V1f'1'C1,j"l Ci}"j'U't) '..
~1'j~LtJ\.!LL..1~~\'~tJ-1,11\J jjA~ ~ u~!JtJJ":~.,1fi;"1~~~n~ ";LU~fJ1,.;'a~,:;~ ~,~U..., :Yl"":;:;!'il',-; 1 ~ I

, _.",- i-." .,..;, .:.., ~
:i..~j,J.,ll.'1ft't),,~ ~ ~.'1ru'd11,11"J-"J:" ...1J.;U~~'~:J'!J11 ~.i\:: ..'-' ..j.,l',j!'tJn""J'.,L~'1'J~:'- '..;LL \ jf1ji"Jfl11i\~ .."

, .."1 .'~ " 't , ~ 1-- .;, ' ~.-
,i.-"lru't)1"'iJ".;1.J'I1 L~1:J-JL'd1..I ~~j,J,,"1 ~ 'il:.'IfJ1J'f: .~~ ~:iii1~nij'Lu~~t'.,;a '1.'~ ~"~u1.~'..;.'"\""LoIi"1Vl'l 1

n~" ~"'1"'-''J"" ,J, ..,

i,',,;..l~i)fttJ.:.i

-',' ~ ~", "' 11.," ."1__' ,'N..'
~' )'1n~" VI"'-"""'VI";"l,t1';'U ..'I 111"'~""",1'!~il.A~" L"')' ..",,' ~"'~I I"I '; I"":i\",,"~.'K"""""'~ 1.1""-'..';iJ;~~"1J"~"~'.",...,,~., " i1#o1 ..'i1;;1'1 ...U""" ,~'i14#o1 '-""~.'" ."' ,.t...'I' "I4U,-. '."...,. '."."""-'", .

v -~ II' " 1';1 ",-." ,.~O' '-'0' "':

,~ '1.:4 ' l "~' ;..".~
t~l1-1ft~.,~ft~~1~~L.~'j'~L'tJ1.A 'n~ ~141L~~fJ~i)V1~.i) .4~ -l.80 ,l.i:~~'~N'/1.";i'c11'/1~~;lrL'rl11.1:'oj

."
..J'1'1LU1.JLL"v'ft.j'tl'i~~11.AL"'1~~~.)fJ ~'tJ1.A't'D';; .i:..-i 1 ~ ~~fJ1J'J':~'tl~ilil'L1Jj~1.A'c1:1.'1~LU1.JU1 ,

rnvj:l





)()

-.,..,... 'I ,"," ,",,' .
""""",",,_:-. ,

, " "... ~ '1 "':' ..-"..
~n "'" 'n' -"""'~I"". .."".,."."" ! ..,,.. "'1; 1 "';"--'-'-"" 'i'-' ""-"IIi\""""I""~"

I..,,_.II,-,U"'_"""'."", ,. ,"' I..~" """""_, " u ".N.."~,,"
~ -.'" ..~ ""

~~1I U 0 1 ,,;: ..-"" """""'""1"""""'" '-"""~-" I '~""""'~ """~"' nu.n~"""'"' l ' .~.., .o, ",.: I"'.I_' """""...,., ,,,.,..,..,r.J", .,..",. ;:;;';-0"'-"'"',,"" '~I "'-'

.." ---1-10,..' ". ..",.'. " ~",; I .,1.:-.ru~UU~~..1ft-1Yi-.{'J ,~--:u L~~:~ntjin11'li~,j~') ~.,1V1~UU~~'v1f) !'t:ft,1~1U 11..;fqV1~~1t .

~'t)1..;l'D..rl'..l'i:riTu 0.1 ~/o \~~:~~~~..JL't)1..I1~~~J

2. .-.' r"~"'"..' ~....i"""_"',-,,-1'l1lLU7~ 

,U;.,;
", ~ ~

.!U'"1~~rJil 1

!ln~~'f!.' 

;,!::

,

1U1:~:::f~~..,,~"'.,;~nft:..!...1~ft!}..1~1tJ;Fu'tJ"1\-1"1-;-..Jk~~Uf11t ~:': ~~1..IL~ ..",ft-1;'jf1.11'1.
~ 1 oWl v ..;.. v- " ..; ~ to ..i .LL~~IQ\Q" L~" or' "Q~'i1 1J 0 1 :") ; ~~\~"'~\i"""~';);' (11,71"";i1""J~"""O"" LL~!""" 1"v..,.N u~ MN ,.~., ."'v"'J~"V;..~. ,. .L.;~ .,.,,:.o'IN ~"'I'"

LL""ft~Yii-1-11U j:iP!1 L'il~~iVl~,,:f111L'"1?t1,I~i~1J 1[;1 iJ~:~'t'1fi~:..'InI1L1J~~U't)1""'11l "

, ..-' ~ ~ v 'I -.;" v ~ -" vnl""n :-' ;~~~ 1 "",,'~lm""' I"C')~"--". I '1C; "'""'I "'.'" :;),~I' 11;"""',\"'"' , -;-1 ' 1 ~I';Ion9~! I ." """"'~rl .~..~VI~'~""',-",. ,..~" ~.."-~"'...,,.. ""'.~

.,;1v.. v .--v" ;0 ,~. 0." , ;-.,.:;I~" 1-"'. """11 1 .'"\!"'~!"~'!!"" 1,1'A/""'~""':"':-""~ ,~I'~:-"'V1~'I~~! ~.., ," """-~ ':II 'u"" '.""" "".",~..."..I.,. ~.,," """""'" ~, ,..,...,'-'..,,~-~ !,.'": :;)""'~ ,.--""/ .""",",
, ~ --,~ --

ii1i--1n"""t::I';:~U~~ if! r~'I1'l,;~ ':,,:;1 ( P<O. 05} ~. ,"'V~IV"~;';~'~~ ~;";1 '~~~1'1. ,.-o;~J1 "llm ln r; I -'~; '~'~""v"';"' ~ ~,.., '~."""~""-'1...,... ,.. .,.
~

Y11,j~il~ (p> 0.05)

3 , ;.!"'1,~~,,~'~

;',';"':: ;-'..,".'...,

~. 

~..;'..;\.:jfl,:~'.;'1~

--"v v ..:.. ",. "'..;-,
U""I"'tl"""""n'i..!';'-;i'1"";'=-'!"'11"',!~,.'I'II"',"""'1' '/1r"."';'~!~=-' "-'~~=-"I""" 1'\,",~""N"""" -."'OoO~,-".";";{"_.,,,.,,,.,.~..,,,..;- .', "-K/."':';.':'

~ -..4 "" ;.
i"lt"l"J--ii...,,~~I;JLL~;; ~~~~~;,l~.t}~,'::;-: \,~'I :r.~:,.,..-1;'1;;~,:".~"'..;j;':';~'..;~~'";~~L";ZL~'..: ~~,,f1

v

,;q[;1~EJj...j~;~~ '::,,:';'~ :~;,;;:i.~-~.:~i.;~; -: -,;-,f:~~li/I;'; ~'i~~:,~~,- ~-:.- ;..J'.,;~:~:; :~AI~' .~" .

.1~I L"'~"I,,:,w1.i L!A'~" L""'~""-; 1'~ IL't"1i~,1.;~';l/""" L"""'.I~""" 'j..".2I;:;.7I I P> 0 05)""'."N""~""".",~[J~."~. ".""WoO"""-"'..,...", ""~' ""'01"\ .
, ...'-~ 1 _4 ..V V V,,- ,

~"I~~~I~\!' "'~~;,~~!'"1"-;,~I"':lliil"r"',1,.,mnl".~i ~:"'~, ."'~~lr,C S,..,..."""..""""",,,.,
~ ~.~...,~.. ..~~~_.~~, ," ,-,..., ""~"L.I' "~""""""'V','LJ"""..,

,.","',.." 

.,.~
;N('; ~".'"

;;i1.JnU'i11.J~nt71 (P> 0.05)





...,-'-

14 Bush. R.S. 1991. The effect of hay and silage on growth and rumen fu~c
:llon In young

Holstein calves. Can. J. Anim.Sci. 71:145-153

-D.C.

15. ChurCh 1988 The Ruminarlt animal Digestive PhysIOlogy land Nutnt!on

Englewood Cliff. Prentice Hall. Nell" Jercy. 544 p

16. Goering H.K. and P.J.Van C',,)oest. 1970. Forage fiber analysis. A~~ Handbook

No.379. Department of Agriculture. VVashington .D.C. USA.

17. Hsu, J. T.,D.B.Baulker .K.A. Garleb, R.A. Barclay. GoCo FahbeYoJr. a~d L.L. Berger

1987. Evaluation of com fiber, cotton seed hulls. oat hulls and so~ean huils as

roughage source for ruminants. J.Anim.Sci. 65:244-249.

18. James. R. and R. Gillespic 1987. ':\liiinJal Nutri(iOli arid Feeding. Dei~1c ir PiJOIISner.

Inc.USA. 418 P

19. National Research Council. 1989. t'Jutrient Requirement of Dairy Cattle.S~. Ed.National

Council. National Acadamy Press, Wasl'lington. D.C. USA.

Ryle20. Orskov. E.R. and M 19~)O. I::nergy Nutrition in Ruminant. ~I~v

ier 

Scie:"1Ce

Publisher.Ltd., London. 159 p

21. Pond. W.G.. D.C. Church. and K.R. Pond. 1995. Basic Animal Nutrition la,ld Feeding

John Wiley and Son. New York.615 p

22. Van Keulen. J. and B.A. Young. 1977. Evaluation of acid in soluble as~ as a natural

mari<er in ruminant digestibiiirystudies. j. Anim SCi.44:262-287.

23. Winter. K.,A.. 1988. Comparative performance and digestibility in dairy cal~e vveaned at

three. five and seven weeks of agE! .C,an. J. Anim. Sci. 65:~45-450


	titlepage
	abstract
	acknowledgement
	content
	maincontent
	bibliography

