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f)1'Jfffnnfl1.:J i1 iJ ~ ~ll .:J'\1lJlEJl1 ~ ~fffnnii.:J r-Hl m~'I'l'U'UtJ.:J fll'J 111'tJl'\1l'Jl1iJ ~ tJvH'l N~~. . . " 
u ~~ ~'UfI1'W'UtJ.:J1 fIlal 1 ~m ~1~'UvI~ l~EJ'U 1~ EJf1~liltJ fl'Vh{lJl1l~ EJ.:JtJ ~1'Ul'U~fI1f1 fl~ N~l'Ul'U. ~ 

, I I iI 

1fll1l~'lJ'lJtJlJ ~ ~ 1'U l'U 136 ~l l~'lJ'lJtJmH fi EJltl'U f)1'J ltJ~ EJWrlJ~.:J 'U tJ.:J U1'\1Ufl~l fI~U'U 'U fll1lJ 
~ ~ 

~lJ\l'Jru'UtJ.:JiNf)1EJ (Body condition score, BCS) tJ~lJlruf)1'J"l1ltJ1'\1n N(lN~~'UlJ ~fl'l:lru~ 
ttiCVrf Q../.<::::t. .c:.. d' cI -: C1 d 

'I'l1.:J f)1'J~'U'W'U 'Ii tJ'J ~l~ ~'UfI1'W 'UtJ.:J 1fI'U lJ llfI'J 1~ '\1'\11tJ.:J fltJ 'J~ fltJ'U'UtJ.:J 'Ul'UlJ U~ ~lJ f)1'J lfl'U. . 
~ Q.I 9.J ~ I Q.I ~ 0 Q.I Q..I)' QJ d' 9.J 

9.20 f).:J 12.1S flfl. ('U'U.l~f)U'\1.:J) '\1'JtJ!'I'llfl'U 2.S1 % f).:J 2.7S% 'UtJ.:J'U1'\1'Ufl~1 ~fI'UlJ'W'U'IiU'l'l. " . 
" .
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~ v • 

" . 
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Relationship between feeding on production and health performances of 

Holstein Friesian cows 

Abstract 

This study aimed to assess the effects of feeding system on the productive performances 

and health status of Holstein Friesian dairy cattle. Four dairy farms were chosen, three purebred 

Holstein farms and one crossbred Holstein with the total number of 136 heads of dairy cattle. 

Each animal, the analysis of bodyweight change, body condition score (BCS), amount of feed 

offered, milk yield, reproductive performances, health history, milk composition and blood 

chemistry were performed. The study showed that the animal received 9.20 to 12.1S kg dry 

matter of feed equivalent to 2.S1 % to 2.7S% bodyweight. Most of bodyweight loss was found 

in purebred during 4 weeks postpartum which was equivalent to 34.S kg or 0.82 kg/day. In 

crossbred cattle most of body weight lost during 8 weeks postpartum which was equivalent to 

42.4 kg or 0.61 kg/day. Decreasing of BCS was more prominent in crossbred than in purebred 

(0.9 vs 0.84). Milk yield from purebred was significantly higher than crossbred (P<O.OS). At 

peak, purebred produced 2S.8% more milk than crossbred. No difference was found in milk 

composition but there was an incidence showing that crossbred had the tendency to produce 

more percentage of milk fat than purebred. First service conception rate postpartum was found to 

be lower in crossbred than purebred. The result showed that season could affect conception rate 

in both types of the animals. Most of the blood chemistry were in the normal range except BHB 

and BUN. The value of BHB during 2 to 3 weeks prepartum was higher than the reference value 

while BUN at all stage was lower. The most serious problem of health found in this study was 

mastitis . There were 2S% of all animals suffering from this disease. Lameness was found to be 

the second serious problem. Both of health problems were affected by the characteristics of 

housing and management. 
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iJqJ'I1l~lrlqJ~.yh hrf-HH'l~\91'Ut)-:)1rrWlJ hnJj:::!'YIrl'lYlu~lfl'h~m';i 'il:::!1J'W ril'W '11 tJ-:) 

!1J'Wf-IIllJl'illmYmVllliitllfllrl'~ft)'WUIl:::~'W
OJ 

~-:)1r1'WlJ~l 11l1\91CJ!~Vll::: 1r1'WlJ~'W.fi!!'YI'~ . q 

~ 

~llJl';itlllf1J~l hr!.uln1J~mVl!n\91~mJu1J1J111~ (Johnson, 1989) fll';iYi~WY'llJii';it)1J~11r1'WlJ 

~-:)ri\lf-lIlm:::'YI1J1'lffll';ifl'Wtll'l1l';i'Ut)\l1r1'WlJIl\91Il-:)!W:::f-IIlf-l~\91'WlJIl\91Il\l (Beede et aI.,1984; 

Strickland et aI., 1989 Sanchez et al., 1994) 'Wt)fl'illf1~mVlm\91~t)lJ~iif-lIl1'111r1'WlJ1~f1J 
~ ~ "'d 9 ~ '" "'9 ~ "'9 ~~ 

~l';it) l'l1l';i'W t) UIl-:)UIII 11ifll';i! 'I1t)l'l1l';i 'b''W \91 'Ut)-:)t)l'\1l';i'YI m UIl:::rJWmVl'Ut)-:)t) l'l1l';i'YI !Y'lIll'W . ~. 

iiril'W!fiul.ut)\lil1Jfll';iIl\91Il-:)'Ut)\lf-IIlf-l~\911 r1'WlJ~-:)1'W~l'Wll~lJlW 'WlJYif-l~\91 1~ ~l'W';i:::1J1J 

~1J~'W.fiuIl:::~l'W~'Uml~'Ut)\l1r1'WlJ fll';i~1r1'WlJ 1~f1J ~l';it)l'l1l';i~ 1li~Vlt)'il:::yh 1Y'11r1'WlJf-I~\91
q q 

lJ] ~ $I Q.I .e:. ~ 
'WlJ !\91'Wt)U!!Il:::t)mlfll';if-l~lJ\91\91'il~m (Chantaraprateep and Humbert, 1994) 

fll';i~1r1'WlJ 1~f1JtllY'll';i 1~!Vi U\I Vlt) ~llJl';i\lm l'il ~t)1J 1~'illf11l~lJlW tll'l1l';i~ fl'W !\91U 

fll';ilmJ~lJlW~fl'W 1\91u\9l';j\lY'l~t)ml'il~t)1J'illf1rJwmVl'Ut)\lt)l'l1l';i (Chapongsang and 

d "'d ~ '" 0 9 3Jli] ~<'I 'l ~ <I •
Pholdeenana, 1994) t) m1i'l1'W -:)'Y1 ffllJl';i\l 'U llJl !'b' !\91r1 t) f1 U !'b'r1:::U'U 'Ur11llJ~lJ\! ';iW 'Ut)\I';i l\lfllU 

~ 9~?1 <V 9' 'dd<V <V

(Body condition score, BCS) CJ$\I~llJl';i\l !'b'!lJ'W\9111\91~ml~'lJt)\lVlIl-:)\ll'W !'U';il-:)fllUlllJ!VlU-:) 

Vlt)l1~t)1li fll';i~1r1'WlJ 1~f1JtllY'll';iVl~\I\ll'W1li!ViU\lVlt) 'il~ri-:)f-IIl1'lffll';i!'il~W!~1J 1\9l'Ut)\l1r1
u 

!~m!Il~ 1r1i'U~lf1 ':hllf1~ (Ugarte, 1989) f-IIlf-l~\91'WlJ~l (Wildman et al. 1982) UIl~ 

ll';i~iY'YIlimVll'Wfll';i~1J~'W.fiIl\91~lIl-:) (Butler and Smith, 1989) ~\lffllJl';itl\91';il'il~t)1J1~\9lU
q . 

fll';i 1~ BCS !1J'W~11i-:)9f 
~ 

~l'l1f1J';i~1J1JYiii1~t)~ii'l1IllUU1J1J!'lf'U 1-5 (Sniffen and Ferguson, 

1991), 1-8 (Earle, 1976), 1-10 (Scott and Smeaton, 1980) 

'Ut)f1'illf1fll';i 1~ BCS !1J'U~11l ';i~!ii'Wf-IIlf-l~\9l'Ut)\l1mJlJU~l fll';iml'il~t)1J'I1lfll';i 
. ~. 

!1l~ UW!ll II \I 'U t) \I t) \lr11l ';i::: f1 t)1J1'U!~ t) \91 ~llJ Utl1~!1JlJ~11i\l9f~\I iJ W l1lU Il~r11llJ~\911l f1~Yi !fl\91 
u 

~ 

~'U\9lt)f-IIlf-l~\91'Ut)\l1r1'U lJ 1~ (Payne et al, 1970, Parker and Blowey, 1976) lwll';i~!'YIrl'1'Y1U 

~ ~ ;to Q.I .,.,d cS GJ 9J 
fll';irl'f1lJ lm \I'WlJl\91\lll';i~~\lr1'Y1'il~rl'f1lJl';i~1J1Jf1U mtll'l1l';i 'lfiJ\91UIl:::ll~lJlW t)l'l1l~Yi

1 

q . 
\91 II t)\91'il'Wr1W rh'YIl\ltll'l1l';i'Ut)-:)tlll1uYil~!~ 

~ 

U\I!r1 'U lJ i l'il~iif-lIl mil \I 1 ';i~t)f-IIlf-l~ \9l\9ll-:) "1 
q 
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o ~ " d " 'ill'Ul'Um ..J'UB..Jfll'.ivn:1':IJ!'YItJlJ '.i:::: tJ::::! l(llfll'.i !~'W -ff\9lfl ~..JU '.i fl'H rr..JfI (l tl\9l 

t1\9l '.i lfll'.ifl(lB\9l (l fl 
'" 

r j.I " " 

tll'Hl '.i'HtJ1UU(l:::: tll'Hl '.i..u'W 1\9ltJfll'.i~..J111'H,rfltll'Hl'.il1..J'HlJ\9l (!~tJ..J'.i llJ!~ 'U milJ) U(l::::!Wfl!1'. 
)I j.I •"jI 

1,ff1'W!~tJ..J111!U!~tJ..J\9l(l tl\9l11..J1'U rilJ!~u~lmh..Jtll'Hl'.il1..Jtll'Hl'.i 'H tJ lUU(l::::..u'W!-Wtl1111Jl'Hlf"h• 

1U'.i~'U~ltJn Microkjeldahl Neutral detergent fiber (NDF), Acid 

detergent fiber (ADF) l\9ltJn'Utl..J Goering and Van Soest (1970) 
. " 

3. 1\9lfll'.i!U~tJ'WUU(l..J'UB..J111'H,rfl~1'UB..J lf1'WlJ 1\9ltJ1~~ltJ1\9l'.itlUtlfl U(l::::lJ 

9~ '" , i "'I ~ i d

fll'.i !'HfI::::U'U'Ufll1lJ~lJ\!'.itu'UB..J'.il..JflltJ !\9ltJtJ\9l'H(lfl'UB..J Sniffen and Ferguson (1991) !\9ltJlJ 

fll '.i 1\9lU(l::::1;ffl:::: U'W 'W 1'W 'lfl..J nB'WfI(l B\9l!U'il 'U\9l(lB\9l'lfl..Jfll'.i 1 ;f'UlJ 

. " 
4. 1T'WYiflU~1Jltu'UlJYiVl~\9l!~'illfllf1U~(l::::~l l\9ltJfll'.i!~U..utllJ(l'WlJl1..J!~l

'" 
!W::::!~'U'UB..J1'U~!..ul!U!~tJlJi'h{lJ !fiU~lBcil..J'UlJ1'W'Ul\9l'U'Wl\9l 10 lJ(l. ~!~lJ~l'.i ~Crp7 

d 0 "'_I d ~ d ® 
!'W tl'W 11Jl'H1B..JfllJ '.i:::: flBU'Yll..J!f1lJ'Utl..J'U lJ\9l1tl!f1 '.itl..J Milkoscan 

Q,I I ~ d .... 1 9 
5. \9l1BtJl..J!(ltl\9l'il::::\)fl!flU'illfl Coccygeal vein lJ'.i::::1Jltu 10 lJ(l. (l..J !'U'H(lB\9l 

!~B\9l~!~lJ~l'.i Heparin ~ltlcil..J!~B\9l'il::::111!U'Hlf"h Haematocrit U(l:::: Haemoglobin !~B\9l~ 

m~B'il::::t)fl111!U~'W!Wfl!tllJl!~B\9l (plasma) tltlfl U(l::::111!UU'lfU~..J~ _21 
0 

C 'il'Wfl11'il:::: 
'" 

i!ml::::r1 Jl!~B\9l'il::::\)fl1111Jli!ml::::r1l'llf"h ~-hydroxybutyrate (BHB), lU'.i~'U'.illJ, 
Albumin !W:::: Inorganic phosphorous (Pi) 1\9ltJ1~'l.!\9l'YI\9l~tlurl'1!~'il~u'Utl..Ju~11'Y1 Sigma 

(Sigma Co.) lJfll'.ii!ml::::r1'H1PllNa, K l\9ltJn Flame photometry U(l:::: Cl l\9ltl!f1rtl..J 

Chloridometer 

http:HfI::::U'U'Ufll1lJ~lJ\!'.itu'UB..J'.il
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" ~VlJi'l~-:J'I1lJ~HI~\1 mlllJlt1h tJlJI.yjtllJfl1llJU~ fl~h:j)"~ '11 il-:J vh{lJ Ufl~'I1lfl1llJ fflJl~'Wi 
I '" _I I 1 1~-1 ~ _I ®0

)"~'I11l-:J~1U1J)"m-:J "1 ~tJ 'If !1J)"umlJ~lIHll1J SYSTAT 

c!I '" " d " iii 9i I _.1 0' I _.1 0' '", 9i IIi_ I ~ 9i d1'W fll Hl'fllllfl H 'W !~ 'W lJ 1ll"j1)" lJ U~ fl ~ l"j 1)" lJ 'VI I'U 1 ! 1J I fllJ 'U VlJ fl 'il~lJfl1llJ '11 ?llfl'l1?lltJ.. 
IIfl~fl1llJttl1 )"11)" 1'W 1'Wt~V -:Jvl'l1l)"vl1i'n 'W lJl fl 

I I iI I 

.os 0'_1 d Q I d1 9i '" 1 1 _.1 0' d 9i iii_I ~ 9im'un1 1 V-:Jfl1J)"~flVlJ'VI1-:JtfllJ'Uv-:Jm'l11)"'If'W~m-:J'l'VI 'lfWtJ-:J fl'WlJ 'Wl"jl)"lJ'VIt'Ul !1J!fllJ'UVlJfl.. 
I ~ 11 0' ~ 0' '" 9i I d +('I1'W1tl! 'WI VW)f'W~'UV-:J'W'W.1~tJU'l1-:J, m!llfltJ_SD) 

" <!I 

fl1llJ'If'W 111)"~'W NDF ADF 

vJl-:]~11 8.9+1.8 3.8+0.4 74.9+6.5 55.0+4.3 

vJl-:]~11'1111fltJt'~ tJ.. 68.3+8.9 9.4+1.2 73.4TI.8 52.9+4.5 

9i 9i 1
~'W'U11 'W~ 79.5+10.1 11.2+1.8 60.8+49.4 42.7+6.3 

111~Vfl~111'W~f.1mjv'W 85.9+9.3 11.3+0.8 53.5+2.4 24.9+2.8 

9i tJ 0''I1U1lt'W! tJ)"
u 75.5+8.4 10.7+1.9 65.7+6.5 45.3+3.7 

9i
'I1U1l'U'W 

'" 
73.2+9.5 9.5+2.0 66.3+7.1 43.2+6.2 

9i
m'l1l)"'U'W 9.1 +2.1 19.2+3.4 14.3+2.5 7.9+2.8 

" , 
A ijlVfll~'~i'lJm'l1l)"1'W)"11'Uv-:Jihmrfl1~flu1f-:JlJlflYi~~;)V 12.15 nhfli'lJ ri1'WvJl{lJ D 

.. q q 

lfl'WlJ '~i'lJVl'I1l)".wVtJ~~~;)V 9.20 nh fl i'lJ U~':lh~lJfl1llJU~ fl~1-:]'VI1-:]~D~t~v!'mtJ1J!YitJlJ 
, 

q 

," 
tl'W )"~'I1il-:JvJl{lJ t~Vfl~l1~lJlWm'l1l)"Yi n'W~m.'h'l1'wfl\9l1'il~'WlJ illfl'WlJ 1'WvJl{lJ B 'il~ '~i'lJ 

m'l1l)"lJlfl~~~tyhtllJ 2.75% ri1'WvJl{lJ D lfl'WlJ'il~'~i'lJm'l1n.wvtJ~~~!'vhtllJ 2.51 % 1'W 
q q 

" 
vJl{lJ'VIflvJl{lJ'WlJilijfll)" 1 i'v l'l1l)"~'W1'W )"~~lJYi~-:J\9l-:JU~ 64.9% O-:J 75.8% 'UV-:Jl1~lJlW. . 

, 

.. 
" ~ " m'l1l)"r1-:J'I1lJ~ C)f-:Jfl~VV fllJlt1J'W!l1v {!c}}'WI9i'~ m1l'11l1fl\9l1'il~ijrll!'vhtllJ 1.63% {)-:J 2.08% 
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., . 
(~~'il1fl'\J1'nTfli~t1u,r~, ri1m~£J +SD). 


J1'11Uf1I~~U'lJCl':] If] (f1f1.) 448.3+50.4 429.2+42.3 418.9+60.1 368.1 +42.2 

1.HlJl tu ill '111 ',j '11 Ul1J~I'll(f1 f1 . ) 3.72+l.81 2.86+1.45 3.81+1.69 3.23+1.53 

" 
% 'IJ'f).:]111'11Uf1v11 0.83+0.20 0.67+0.17 0.91 +0.14 0.88+0.44 

D:ilJl tu 'f) 1'111 ',j oU''W ~1'11( f1 f1.) 8.43+1.42 8.95+1.38 7.17+l.81 5.97+1.72 

" 
%'IJ'f).:]111'11Uf1v11 1.88+0.31 2.08+0.32 1.71+0.43 1.63+0.48 

. " 
D:i11ltu 'f) 1'111 ',j l11'I1l1':]'I1lJ~ (f1 f1.) 12.15+1.72 11.31+1.42 10.98+1.79 9.20+1.69 

" %'IJ'f).:]111'11Uf1v11 2.71+0.39 2.75+0.34 2.62+0.42 2.51+0.45 

30.6 : 69.4 24.2 : 75.8 34.7 : 65.3 35.1 : 64.9 

jJ jJ 'jJ , jJ 

! fl'W1I1 'W fll':ifff)'}:J 1flf~i1 'il~~UHiY£J'\J 1'11'\1fll9iltlll1 £J19i~u~hh~'I1~~fHltl~ hJ~Iltl~'il'Wii ~ 
<U U 

, I jI , 

':i~£J~ fll':i hr'WlItl1Vl~611 12 (~1':i1~~ 3) !~£J'iJ~,,!ty!iY£J'\J1'11'Wfl hJ1I1flll,,!~'I1~~'iJ1flflIltl~111 
., 

ml'l 4 - 8 tl1Vl~6 !fl'W1I'W'Wi'ml'il~~T.lH~£J'\J1'11,:rfl1111l1fl1'W 'lh~ 4 tl1Vl~6mfl ril'W !fl'WlI 
• OJ U. ., 

~'Wi'N~1I'iJ~~ru!~V1I1flll~~ 1'W'lfl~ 8 tl1Vl~6'11~~flIltl~ fll':i~rut~V'\J1'11,:rfll9il~1111':it1~ 1~ 
q Q.IU CII cuu cu 

'il1flfll':i !ll~v'WullIl~'Utl~ BCS 1111'Wl'll~Il~Il ~ ~~Il~Il~mh~1I1fl1'W'lf1~ 4 tl1Vl~6'11~~ 

. . ., 
!llVllt11Jl'h111!fl'W1I'Wui'ml11 BCS Il~Il~ml1fJ 0.84 '11'\,11£1 '\J1'11,:rflI9i1UIl~ BCS 'Utl~ !flUlI 

q 

c:; a' ~ d ~ d fjJ • I ~ ct'd 9 fjJ ~ l' OJ ct' fjJ

IN 4 vJ1':illt':i1l!~1I'UU!1Itl!'U1~'lf1~tl1l'l~Vl'l 8 - 12 'Utl~fll':i !'I1UlI C))'~ !flUlI~'W1H!l'l~1111':it1 
. <U • . . .,

II 'il~llf1J19i1!Vjll'\J I'll irfl1~~ fli1! flU lI'WuiN~lI 

http:2.51+0.45
http:2.62+0.42
http:2.75+0.34
http:9.20+1.69
http:10.98+1.79
http:11.31+1.42
http:12.15+1.72
http:1.63+0.48
http:1.71+0.43
http:2.08+0.32
http:1.88+0.31
http:5.97+1.72
http:7.17+l.81
http:8.95+1.38
http:8.43+1.42
http:0.88+0.44
http:0.67+0.17
http:0.83+0.20
http:3.23+1.53
http:3.81+1.69
http:2.86+1.45
http:3.72+l.81
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"" V1J"nUl 3 
• v v 

fll'H'I.J~V'Wu'I.J(;l-:j'Utl·nhYnrfl\9l':l!r~~ BCS 'Utl-:j lfl'WlJ\9l-:j!!~'lfl-:j 2 tllVlI'lV 

tltl'Wfl(;ltlV11'I.J'il'Wi1-:j'lf1-:jfllJ111''WlJ1'WtllVlI'lV~ 16 (fll!Q~V + SD) 

~ " ~ " ~ " 8 ill'V1\91V 12 tll'YI\91V 16 tll'YI\91V 

'i' ~"" !fI'W:IJ'YI'W~!!'Y1 (n=116) 
v f1 '\I '\I '\I '\I 

lhm!fWil (flfl.) 445.3 ± 48.2 410.8 ± 40.1 412,4 ± 39.5 425 ± 50,4 432.2 ± 78.2 
f1 '\I '\I '\I '\I 

BCS 3.75 ± 0.84 2.91 ± 0.92 2.90 ± 0.74 3.12 ± 0.85 3.21 ± 0.60 
v 

unn1flllil~~i1JliYV( fl fl .)* 34.5 ± 4.2 32.9 ± 3,4 20.3 ± 2.9 13.1±1,4 
v 

U Tlnrflllil~!:yUJliYV 0.82 ± 0.06 0,47 ± 0.05 0.21 ± 0.02 0.10 ± 0.0l 
'" u 

(m~vl'iili'W, flfl.) 

'i' ~" 
!fI'W:IJ'YI'W~N!:y:IJ (n=20) 
v f1 '\I '\I '\I '\I 

Ul11't1flllil (flfl.) 389.8 ± 40.1 354.3 ± 47.5 347,4 ± 50.2 349.3 ± 49.8 359.7 ± 42.0 

BCS 3.18 ± 0.79 2.28 ± 0.81 2.25 ± 0.69 2.27 ± 0.74 2,42 ± 0.61 
v 

Ul11't1flllilli!:YUJ!iYV( flfl.) * 35.5 ± 4,4 42,4 ± 4.1 40.5 ± 3.9 30.1 ± 3.9 
'" u 

v 
o Q.I Q.I d d 

'W 111'W fl\911'Y1!:YUJ!!:YV 0.85 ± 0.09 0.61 ± 0.07 0,41 ± 0.04 0.24 ± 0.02 
'" u 

v v . 

*flV1'illmh"YUfl1'W'lf1-:jtltl'Wfl(;ltlV1 2 tllVlI'lV - Ul'l1Ufl1'W'lf1-:jl11V1 

f1'\11'W!!tl1!~V1tl'Wm"V1-:jfl1llJUl'lfl~l-:jtl~l-:j1iUv~hfl\l!'Vll-:jb1'~~ (P < O.OS) 

d • I"" "" "" 1.1 0') "" 0' 3J •. 1 0') "" 0'
!lJ tl! lJ J V'lJ! 'Vl V'lJ ~(;l ~(;l l'l'Utl-:j'W lJ 'W l~ lJ lJ 1fl'W lJ ~ 'W ~ U'Vl!! (;l~ TIlJ lJ 1fl'W lJ~ 'W ~ ~b1'lJ 

(I'llJl-:j~ 4) 1 fl'W lJ ~'WfmlJ'il~ 1lf'WlJ~-:jflll1fl'WlJ ~'Wf~b1'lJtl~l-:j1iu(Jbhfl\l!'Vll-:jb1'~~ (P<O.OS) 

lfl'WlJ~'W,rmi''il~~i1I'l'WlJ1'W'lf1-:j111''W:lJb1'-:jb1'V1!!(;l~'lfl-:j 8 tllVlI'lUmr-:jfl(;ltlV11~b1' -:j fl 'h lfl'WlJ~'W,r
q 'lI q 1U q 

~b1'lJ 2S.8% U(;l~ 23.4% I'lllJ~l~'lJ ri1'Wtl-:jfl'I.JJ~ fltl'lJ'Utl-:jJl'WlJ1'WyJl{lJ'VlflyJl{lJ1li1ifl1llJ• 

Ul'lfl~l-:jtl'W lV1v'I.J~lJltu1'UlJ'W l'I.JJ~'W!!(;l~!Wfll~b1' 1iflltl~J~'I11l-:j 3.1 % i1-:j 3.4%, 3.1 % 
'" 

dI dI 0"'" \I]~ "" )3Jd 13J~ ')
tl-:j 3.4% U(;l~ 4.S% tl-:j 4.7% I'lllJmV1'lJ tlVl-:j !Jfll'lllJlJUh!11'WlJ'Vlub1'V1-:j 'I1!'\1'W1l1fl'WlJ 

~'Wf~b1'lJ 'il~~i11'l'W lJ~1i1 'UlJ'W ~ -:j flll1fl'W lJ~'Wfu~ 
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f)l'U!ln 
, 

4 N~r-lil\l1'WlJu~~tl-:jr11h~fltl1Jl~1-:j!f1lJ'lJtl-:j'WlJ'i)lfl'Vh{lJ~1-:j 1 (fhm~(J + SD) 

r,raf-lijlll'UlJ (flfl./l'U) 

'lh~hr'UlJ~~"l'\P1 
Q ", " 

8 m'\'1lll(Jl1t'l~f1t'lV\P1 

riJ'U'tJ'j"~flV1J'lJV':]'UlJ (%) 

'hllJ'U 

1'tJ'j"~'U 

Ht'lf1M'1Y 

vh{lJ C 

fl fl fl '\J 
28.7 ± 9.8 26.3 ± 8.7 29.9 ± 10.1 22.5 ± 9.4 

fl fl fl '\J 
26.5 ± 8.7 25 .9 ± 7.5 27.8 ± 11.4 21.7 ± 8.5 

3.2 ± 0.3 3.3 ± 0.2 3.1 ±0.2 3.4 ± 0.3 

3.3 ± 0.3 3.1 ± 0.1 3.4 ± 0.1 3.2 ± 0.2 

4.7 ± 0.2 4.6 ± 0.2 4.5 ± 0.2 4.7 ± 0.2 

" fll':i~HYlJf1i'-:jmfll'W'Vh{lJ1f1'WlJ~'W,rN~lJlJW.lllJU\l1 fl~l-:j'iJlfl'Vh{lJ1f1'WlJ~'W,ru~ l\l1(Jr-IlJlJ~\l1 

, 

':i~(J~lil-:j'iJlflf1~tl\l1'i)'W~-:jr-llJlJ~\l1'lJtl-:j lf1'WlJl'W'Vh{lJ D ;)-:jIJ-:j~-:j 194 1'W fll':i.yjrJmlfll':iN~lJ.. 
, " 

~\l1v1l!'M'Wl'h(h'llf'Vh{lJ D lJil-:jfll':i\l1fl~flU~~~l'ilVlllJlfl~-:j 4721'W 
OJ 

, " . 
V)l'U!ln 5 ~l'Wl'Wf1i'-:j.yjl.rt'Wfll':i r-IlJlJ rJmlfll':iNlJlJ~\l1 U~~il-:jlil-:j':i~'l111-:jfll':if1~tl\l1'lJtl-:j . 

~fllf1U~~~l'il (fhm~(J ± SD).. 

" 
34.7% 2.8 f1i'-:jfl11'i)~NIJlJ~\l1 

~ l'U J'Uf1;.:]~l.n'Ufll'j"f-l'1YlJ'iJ'U~\P1 
tJ\ll'J1'lJV .:]fll'j"f-l '1YlJ~\P1'lJV':] fll'j"­

" 
f-l'1YlJf1i'':]H'Jfl (%) 

'j"~ (J~,.h:J 'iJlflf1t'lV\P1'iJ'Uf-l '1YlJ~\P1(1'U) 

" 
f1i'':]H'Jfl (1'U) 

iJ.:]'j"~U~~l':]'lJV':]fll'j"f1t'lV\P1~fl 

2.4 (1-6) 2.2 (1-6) 2.5 (1-7) 2.8 (1-7) 
fl fl fl '\J 

43.8 42.1 40.8 34.7 

fl 
172 ± 49 

fl 
162 ±76 

fl 
163 ± 64 

'\J 
194 ± 108 

110 ± 54 117 ± 43 109 ± 28 119± 65 

fl 
449 ± 53 

fl 
437 ± 60 

fl 
441 ±62 

'\J 
472 ± 117 
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, iJ iI ~ 

t)~fn~~'il~ljp.Hl~m)m1fn'JPH"lJ~~'Utl':) 1fl'WlJ it.! fl~lJ.yjffm:Jlfli'.:)tj (I'lU1.:)'\'1 6) 
v I 'JI I 

.utl lJ ~ 1~,j .:)9f-;l 1-0I'l 'J 1fn'J N{1'lJ~ ~Aij tl N {1'lJfl i',:)U HHA~~-ol'l 'J1 fn'J N{1'lJ~ ~'il~.:){1'.:).yj (1'~ it.! 'If1,:)
<\J <\J q 

" 5mlfll ·H.j1,'Y:JJfl~·m'J fl 22.5 35.3 42.2 

13.8 42.4 43.8 

16.8 36.7 46.5 

fn'J A,j~(Jl.!U,j~.:)'Utl':)A~tl~H~~tl':)fh.h~fltl1Jm(J 1l.!A~tl~ lW'lf1':)'J~(J~~1':) '1 'Utl':)fn'J 

NilI'lU{1'~.:)lrll.!m'J1':)~ 7 l:U'W1Jfl11lJUl'lfl~1':)'Utl':)fh BHB 1l.!U~~~'lf1.:)'Utl':)N~Nill'l u~fh 

BHB 1l.!'lf1.:)fitll.!fl~tl~ljfhrl{)l.!.u1.:){1'':)fl ':hrl1,jfl~~{)d'J~ld1':) 2.8 ii.:) 6.25 mg% t11l.!'lf1':)
<\J <\J ~ 

'YIrr':)fl~{)~ BHB ljrl1,jfl~ rl11,j'J~l.!rl{)l.!.u1.:){1''11l.!'lf1'1 8 ii'l 10 eJlY11'l6'Y1rr':)fl~{)~ u~nl:ulj.. 

fl11lJUl'lfl~1'l'il1fl'lf1':)~l.! '1 l:U'W1Jfl11lJUl'lfl~1'l'J~wh:Jrl1 BUN 1l.!U~~~'lf1'1'U{)'1N~Nill'l u~ 

rl1~1~ 1~l.!l'Jfl'lf1.:)ljrl1~lfl-;llrl1lJll'l'J~1l.! 1~uljrl1m~(J'U{)'1 BUN Ayhil1J 9.5 - 11.2 mg% 

fn'JA,j~ (Jl.!U,j~.:),U {)':)A~{)~H~ ~{) .:)fi,j 'J~fltl1J 1'W!~{)~1l.! 'lf1':) 'J~(J~~1'1 '1 'U{)':) 1 fll.!lJ 

(rl1m~(J + SD) 

ElIB (mg %) 


Albumin (gil) 


Total protein (gil) 


BUN (mg%) 


Pi (mg%) 


Na (mmolll) 


K (mmol/l) 


Cl (mmol/l) 


Haematocrit (%) 


Haemoglobin (mg%) 


8.9 ± 4.8 

32.4 ± 3.2 

69.7 ± 11.8 

10.8 ± 4.4 

5.6 ± 0.74 

142.8 ± 8.4 

4.7 ± 0.6 

105 ± 6.2 

27.6 ± 2.1 

8.9 ± 0.7 

9.2 ± 4.7 

34.8 ± 3.9 

70.1 ± 10.9 

11.2 ± 3.8 

5.6 ± 0.82 

137.4 ± 7.1 

4.4 ± 0.3 

110.2 ± 7.8 

28 .2 ± 1.9 

9.1 ± 0.9 

9.0 ± 3.8 

33.9 ± 3.8 

73.8 ± 12.5 

9.5 ± 3.9 

5.5 ± 0.78 

139.5 ± 7.3 

4.5 ± 0.4 

107.4 ± 6.4 

28.1 ± 2.0 

8.7 ± 0.7 

http:il~.:){1'.:).yj
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\PIllJ i;h,'liJ 
dJ <:> dt 0 1 9 ..1 a' VOl 
"l5-:]fl~H1J'W 21.1%, 18.9%, 17.1 % U~~ 60% 'UiHill'W1'W lfl'WlJ l'Wl1l~lJ m~1lJ'j)1'W1'W lfl'WlJ 

, 3J J )J 

111h(J'¥1-:]'YilJ~'j)~~-:]~-:] 25% 'U()-:] i fl'WlJl1rll~1'ilY\-:]'YilJ~ iJru'Yil~()-:]~-:] 1tJ1~UrliJru'Yil'Ul!~'lJ 
qJ u u 

~-:] 1li1~UVfr:il!1J'W'Ul!~'lJ~Afl~'il1fl~lm\PI()~ 1~ i~(J'Yl'lJiJru'Yil'Ul!~'lJ~1lJ 11 ~1~-:]A'Vhfl'lJ 
. " 

q u 

8.1 % 'U()-:]~1'W1'W ifl'WlJl1~fllnY\-:]'YilJ~ 

I, " 'jJ 

YlJ'H~ii 8 ~1'W1'W ifl'WlJl1'Yl'lJ':h!!~~-:]mfl1~lh(Jl'Wflu~ml1fl~-:]l1 

8 ( 21.1 ) 7 ( 18.9 ) 7(17.1) 12 ( 60 ) 
oj 

'Ullu1J 2 3 2 4 

hfl'Yll.:j:i~1J1Jm(J lu 2 

!'W'lh-:] 2 ~-:] 3 mii\PIVrl()'Wfl~()~ 1tJ'j)'W~-:]'lh-:] 8 ~-:] 10 mii\PIVm;l-:]fl~()~ ~-:]!~Vfr:il 

Transition period iT'lJ ';h!1J'W'lf1-:]iml~'U()-:] ifl'WlJ fl1~:ij~fl1~'Yll-:]~l'W()l'Yil~~~~'Ylm~1'W'lf1-:] 

" " " l1'il~ri-:]N~AiY(Jmh-:]lJ1fl~m'WN~\PI~1lJ'U()-:] ifl'WlJ i\PI(JtJfl~1'W'lf1-:]l1ifl'WlJ'il~~ruAiYm.hlnrfl~1 
qJ U 

V I V I 

A'Yl ~l~~()-:]1~()l'Yil~ y\-:]'YilJ~l1 fl'W!.ulltJ~ 1lJY\-:]ri1'W11~~~lJ()vl 'W ~l-:] fl1(J 1'W ~tJ 
qJ qJ 

" " " 'U()-:]l'UlJ'W'il~t1mh()()fllJll.n'Wfl1~~fHt1l'WlJ (Martin and Ehle, 1986) l'Ufl1~~mnfl~-:]l1~
qJ 

" . 
'Yl'lJ!'lf'W!~(J1fl'W':h ifl'WlJ'Ylfl~1~ru!iYmh'Yi'wfl~1 ltJ()Vl-:]lJ1fl!!~~l~nm 8 ~-:] 10 ()l'Vl\PIVflill1

q qJ U 


'j/ " 'j/ ,71 


iJl'YiiTfl~1'il~!~lJ!-rllJ~'W Garnsworthy and Topps (1981) 'Yl'lJilfl1~l1ifl'UlJ~qj!iY(JiJl'YiiTfl~1 

1 'W'lf1-:]'Yii:l-:]fl~()~ ltJlJlfl ~ 'il~"hlrfN~N~\PI'WlJ1'W'lf1-:] hr'WlJ~-:]~\PIi:l~i:l-:] !w~ri-:]f-li:llrff-li:lf-l~\PI 

'WlJ~1lJ\PIi:l()~fl1~1rr'WlJi:l~i:l-:] 1'W fl1~~mJ1flf-:]tflli~llJ1~t1~~tJ 1~il fl1~~ i fl'WlJ~ruAiY(J
• qJ U 

" iJ l'YiiTfl~11 tJ1~ri -:]f-li:lAiY(J()Vl-:] 1 ~ ,j'l-:]~ ()Ni:l N~\PI'WlJ !'Yl ~ l~ 1li1~1J fl1~~m:l1Am (J'lJAl1(J'lJ fl'lJ 

. " 
milJfl1'lJfllJ !!~ ~1J!! 'W1iU'lJ ill'W vJlflJl1 i fl'W lJ1J fl1~~ruAiY£JiJmiTfl~11tJlJ1fl'il~1Jf-li:l f-l~\PI'WlJ 

q " cu u 
, . " 

1'W 'lf1-:] 1rf'WlJ ~-:]~\PI\9'hflilvJl{lJl1 i fl 'UlJ ~ruAiY(JiJ l'YiiTfl~11tJU'()(J flil 
<u q cu u 

Ii] v .1 I d :: '" '" dJ .1 <:> Ii] v
Butler !w~ Smith (1989) 1~~~IJ11fl1~~qj!~(J'W1'Yi'Wfl\PI1"l5-:]~11J1~t11J~~!lJ'W l~'illfl 

~l BCS 1'W'lf1-:]'Yii:l-:]fli:l()~ 'yhlrfi:lmJW~'Yll-:]fl1~iY'lJ~'Uii:l~i:l-:] fl1~i:l~i:l-:]'U()-:] BCS i:l-:]1tJ 

-=S , 0 9 ~Q.I ooQo ~ 

t1-:] 2 'Yi1n(J 'il~'Ylll'Yi()\PI~lfl1~N~lJ\PI\PIi:l~i:l-:] 16% m 29% (Ferguson and Otto, 1989) 
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" . 

f1l':iI:YUH~V BCS 1Llmfl'i1~yh1 Mtllf11':i 11l'Wr:Y~fl~~UJ fl'l1~~flm)~If1~<lil1LlfliTYlfl1':i 'i1~I1J'Wii fl 

'" u 

"" " 
1liUtWflil 25 fi~ 89 1'W (Rutter and Randel, 1984) !'Wf11':iffmJlfl~~{jVnJill'i'~l'W lfl'W:IJ 

~'Wiu~ !!~~ lfl'WlJ~'Wif-ll:YlJlJ'lf1~':i~v~"h~'i11flfl~tl~'i1'Wfi~f-ll:YlJflf~UJfl!~~mJlflflil 112 1'W 

!!~~lJtJlll':ilf11':if-ll:YlJ~~~l ~~ 1~~~f-l~ hr'lf1~"h~'lJtl~f11':illlfl~ flV11tltl fl 1Llmflflil 440 1'W 
,11 I I 11 

fll':i li dJ'Wl'lf'W {j 11]'W f-l ~m'i11 fl f11':ili 1 fl 'W lJ 1~vm ~ VlJ f11':i I:YUJ I~V1l1'l111fl I'll1'W 'lf1~ 'I1il~fl~ tl~ 1Ll 
OJ u 

, 11 I 11 

'Wl'W 8 fi~ 10 tllYlIllV flilliUl'l111flI9l1'i1~fitlV "1 l~lJ~'W Butter and Canfield (1989) 1~I:Y':iLl•
". " 

i 1 f11':illl fl 1'li 1 'I1li 1'W'lf1~'11 il-:Jfl ~ tl~ 'lJtl-:J 1fl 'WlJ 'i1~ 1f1~ ~ 'W'I1 il-:J'i11flli 1fl'WlJ 1~I:YUJI~VU1'1111fll9l1 1 Ll 
OJ u 

jI jI , I I 'JI 'jJ I 

ffmJlfl~-:J{j lilfl'WlJ 1~V!~~V'i1~1~lJlJU1'l1'UflI9l1flil1Jmiiflfl~-:Jl'W'lf1-:J 56 fi-:J 84 1'W !!~~I~lJ 
" . 

f-ll:YlJ1~iiflfl~-:J!'W'lf1-:JLl':i~mtl!1'Wli 112 

." . 
f11':ili 1 fl'W lJl:YUJI ~VU1'1111fll9l1 1 Llm fl! 'W 'lf1-:J 'I1il-:J fl ~ tlv)! f1~ 'i11 flf11':ili 1 fl'W lJ ~tl-:J I:YUJ I-ffV 

o:u u cu u 

" 
I:Yl ':itll'l11':i 11]'W ~1'W1'Wmfl!'W f11':il:Yfl-:JU l'WlJ 

, <jJ Q.I~I d l.di .0.1 dioQQ.I 

':il-:J f11Vllltl-:J f11':i tl 'WIlJ'Wf-l~m'i11fll:Ym'Wfl11lJlm V~'I1 ~-:Jfl~tl~ 1:Y1'W'I1'W -:J tl flI:Y1'W'I1 'W -:Jlfl~'i11fl 

. " " 
f11':ililfl'WlJ 1~~1Jtll'l11':iUtlV!f1'W1Ll 'i11flrll!!'W~Ul'IJtl-:J NRC (1988) 1fl'WlJ! 'W fll':iffmJlfl~-:J{j 

I 11 'j/ " 

fl1':i 1~~1Jtll'l11':im~V 3.2% 'lJtl-:Jul'l111fll9l1 !!l'loUtllJ~'i11flfll':i~1':i1'i1 'l'Wmfll:Y'WllJfl~-:J{j 1~'W1J 
OJ 

illfl'WlJ 1~~1Jtll'l11':i 1~~V!V1v-:J 2.66% 'lJtl-:JJ1'l1l!fll9l1 ~-:JI1]'Wl:Yl!'l1lll~lflUJ~'Yh '1 '111 fl'WlJ
• u 

" I:YUJI~VU1'l111fll9l1 1LlIll~tl~fll':i lrf'WlJ 1 'W'lh-:JUJ fl 
'" u 

" tI , I 

1'W fll':ifffllJ lfl ~-:J {j 1~'W1Jil 'Wtl fl'i11fliJ'i1 ;ijV'Vll-:J~l'WLl~lJ ltl! tll'l11':ilil rfYilJf-l ~ I'l tl ilfllJtl!~ 
a'.J! c:::'d I Q.I 'jJ ~ " " '3J 9~ QJ ~ doli) 91 d I 

'Vll-:Jfll':iI:Y1J'W'W~wn t1~fll~fllJf-l~I'b''W fl'W 'lJtl1J~'i11flfll':ifl'fllJlm ~'W !~!!I:YVl-:J m!'I1'W11':i~V~ 

~-:JUl'lfl~tlVl'i1'Wf-ll:YlJ~Vl !!~~tJlll':i lfll':if-ll:YlJ~Vll 'W fll':if-ll:YlJflf-:JUJfl'i1~'.!-:J~~Vl!'W'lh-:Jt1~'I1'W11 ~-:J 
'J}.., .«/ dli] 'J} d 'J} 

I:YtlVlfl~tl-:Jfl1Jf11':ifl'fllJl'Vl !VllflVlJ':ilV-:Jl'WmU~1 (l:YlJI'W'b'':i !!~~fltl!~, 2536; Ron et al., 1984; 

Etherington et al. 1985; Chantaraprateep and Humbert, 1994) 

I 11 ,.. I 

fi ltl-:Jfi'Ll ':i ~ fltl1J'Vll-:JlfllJ 1 'W l~tlVl'Utl-:J1fl 'WlJli'1fl 'W fll':ifffllJlfl ~~{j tlV!'W1fltl! cnm~V!~V1 
OJ 

tl~1~lflVlJ':ilV-:Jl'W lJ!!~1 (Kaneko, 1989; Whitaker et al., 1983; Whitaker and Kelly, 

'J) I 9 I I .ell d I I d li] 'J}d .«/ li] 'J}.elI '1 'J} cl I 

1994) VfllJ'Wfll BHB !'W'b'1-:Jfltl'Wfl~tlVl"ll'-:JlJfll'.!-:Jfl11'Vl !VllJfll':ifl'fllJl Ad "ll'-:JIII:YVl-:J 'I1!'11'W11 

" " 
lf1'WlJ!'Wfll':ifffllJlfl~-:J{jtl~'1'Wl:Ym'W'lJ1Vltll'l11':i'Wil-:J-:J1'W (Negative energy balance) fil BUN 

~d'WI~V1tl'WlJfil~lflil~lflVlJ':ilV-:Jl'W 1-5' 1:Y1Ylfl'!!~~fltl!~ (2536) 1~':ilV-:Jl'W fil BUN '1'W 

1fl'WlJ~ flf-ll:YlJ~U lloUlm!iv-:J 1 'WLl':i~I'Vlfl'1'Vlv'W1JillJfil 10.8 mg% ~-:J! fl~ltiV-:J tl1Jfll':ifffllJlflf-:J 
OJ 

rl Lotthammer (1981) 1~U'W~Uliltrl':i~I'l1J'lJtl-:J BUN ~lflil 11.7 mg% !!1:Y~-:Jillfl'WlJ1~~1J 
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" 
tll'\11'j" hh~'U1~'Wtl 1I1fl~mJ{;li'1~~{YnJ!~illfl'U:IJ l~£Hh'U 1mumi1'U{Yfll'W'Ul~tll'\11'j"

q" q U qJ 

d ~ I d ~'.Q d .Q liI'jI I Q.I d Q.I ~1'lh\91'U CJl' ~1I~{Y~N{;l!{YtI'Yl~\91tl'l.h:lJltu 'U:IJ'Ylfl1 H)~N{;l\91 ~\91U{;l~\91 tl {;l fllltu~'Yll~ fllnf'lJ'W'U 'Ii 
q 

~ 'jJ Q.I dl cS 0 ~ d ~J' 
iJrum!'j"tl~!m'U:lJtl m {Y'lJCJl' ~'W'lJ {Y ~tl~ 25% 'Utl ~ 1I l'U 1 'U 1 fl'U:IJ'Yl~ 'Yi:IJ\9I1 'U fll'j"fl'fllllfl 'j" ~'U 

u ~ 

9 31 '" I '" 9 31 '" d '" 31 II] Id d, =1
U{Y~~ !'\1 m'U11fll'j"1I~ fll'j" ! 'U\9Il'U,,!'U {;l fllltIJ ~!fltl1 fl'lJ!m'U:IJ ~:IJ~'Wtl CJl'~tllllll~!1J'UN{;l:IJllllfl 

~fllltu~'Utl~ h~!~tl'U '\1~tlfll'j"')~fll'j"~h~~~'U:IJ !'If'U 1'U'Vl11:IJ A ~~lHJru'Yil!~l'U:IJ~m{Y'lJ{y~
u ~ 

V I " if 

1I~'W'lJ il~'Ufltl fl~ 1 fl'U:lJtllffm1J'U ~'U~W!{;l~JJfl'IJdhhvh:IJ.;r~1'U 'lf1~t)~N'U ri1'U yh1:IJ D 

.J' "'''' "'! d,,J' 131 '" '" 31.
1fl 'U:IJ 'IJ~tl m{;l tI~U'lJ'lJlI'lJ'U~ rl fl til.! h ~CJl'~'Wl.!fl tl flfltl'U 'Ul"lI~Ul!~ fltl 11l!tl'U{ylm\911 'U:IJ'U l'Utl~ hfl 

~ ~ q 

31 '" 11]31 Id "'9 •.1"' 1 • .I",d d d 31
!m'U:lJtlm{Y'lJ ~~ fll'j"'W'lJ11:IJtllfll'j"'U1!'IJ'lJ !'UY'll'j":IJ D :IJlflfl11Y'11'j":lJtl'U tll'IJlJfl11:IJtfltl1'Utl~ 

tl'lJ~fllltu~'Utl~fll'j"!~ 
" 

tI~~~1t1 !'W'j"l~fll'j"~
I 

1fl'U:lJtlflNfl~'Uh ~\91{;ltl\9lnm U{;l~ 1~~fll'j" u\9l~fi'lJ 
~ ~ ~ 

!{;ltlJJfl'IJ~!1J'U{ylm~ ltYm!l'Utl~ hflfi'lJ~m{Y'lJ (laminitis) !~ 

!'IJ~ru!~'lJ l\91'Utl~fi'lJ !~!1J'U 1'l.J\911:1J'l.Jfl~ 
u 

I " 

fll'j"~ 'j"~'lJ'lJ fll'j" N~\91 'Utl~1fl'U:lJl1~'Yll~~ll.! rl{;l rl ~\91'U :lJU{;l~ ~flll tu~'Yll~ fll'j" ~'lJ'w'U i'
q 

!~ 

li 'l.J'j"~~'Yl1ifll'W~'Wtl {ylm\91'\1tJ~~~lflru f\~{)fll'j",)\91 fll'j" 1 '11tll'Yil'j"~ 1~&jtl~'W tl ~~lI~ri~N{;ll11 
q u 

I ". 

rl{;lN~\91'U:IJ 1~{Y~rvh~fl1'j"1I~!1J'U l.!tlf)1I1fli'1 fll'j" 1'11tll'\11'j"~ !~!~tI~'Wtl'IJ~ri~N{;l111il~flltl~fll'j".. 
" . 

{Yru! ~£Jth'Yi'!!fl~11'l.Jtl ~l~:IJlfl ri~N{;l m~'Yl'lJ\9ltl:lJl~~fllltu~ m'j"ir'lJ'w'Ui' !'lfl.! ~\91 'j"lfll'j"N{Y:IJ 
~ u q 

~~{;l~~l{;l~ lfl'U:lJU{y~~tllfll'j"!1JmY\9l'\1~~fl{;ltl\9l';lf)':h'l.J fl~ fllnY~!fl\91ill fl'U:IJ !~i''lJtll'Yil'j" 
, " 

q 

1~!~tI~'Wtltll'IJm111 {Ytl'lJ 1~~tI fll'j"\91 'j"1'IJ{Ytl'lJ'l.J~:IJltu tll'\11'j"~1 '11 1\91 'th'Yi'!!f)~11fl'U:IJ 

" , " 
:IJl\91 'j" fll'j" m ~1i'111~'lf1t11 '11m 'j"'l.J 'j"~!iJ'UiJru'\11~!fi\9l~'U1I1flfll'j" 1 '11 

u 
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" " ~'U 'Ul'll/h", fl1l1~(m1-:Ju
q q 
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!V o.c:ict' Q.I QI ct' .c:t Cl cI ..::::::t. ..::::::t. 0 

{YlJI~'b'':i ~tlfIlfl':i {1''\1'YW1 'Yl':i~tlH)~ {YlJfI::;ll,l J':i::;{1'lJ'Yl':i eJ~fl'':i 'Ul,I'YleJ'l lli:l~eJl,I'b'l~ film (2536). . . 
f11':i i~ f11':i'Yh1lJ i f1l,1lJ~l,I illVi' ':i 1V'lll,1 'lh::; ~ 11] {1'tllUl,l ~\PJJ l,I1 llfleJlJ':ilJll i:l ~i i tI i f1l,1lJ 

1l'l1'l'b'1~ mlJUfl'~~1 m~'Yl':iJ'llfl'l:lmlli:l::;{1''\1mW• 

{1'lVlfl' Ni:lfllfl f1~~':i':itll Jilfl~l~'b'':i eJfl':ilJV 1'il~tyl'b'tI Ui:l::;{1'lJi'il fl'1'\11~lJ (2535) fl1':ifffl'l:ll 

{1''U fl1~ II i:l ~ Ni:l Nil ~ i f1l,1lJ ~l,Ilii 3i:l {1'1~.uvJ11~tll,I Ull'U1 'ill flU ':i ~ I'Ylfl'eJ'e) m~':i l~ tlll,1fl1f1~d'l,I. . 
eJeJ fH ~ tI'll'l,rueJ 3. f11':ifffl'l:llri1'Yl1'l~JIf1ij ~ijflJ1lJ ~lJ~l,Ilifi'lJ {1''U fll~ i f1l,1lJ ~l,Ili i 3i:l {1'1~.u~ 

q • 

" U1ml~ tI'lll,1 i'l'\1'1~'U'e)WI f1l,1 Nn'lll,1 'Yl1'li'b'1f11':i~ll,1 {1''Ufll~
q 

~~1U ':i~ ~11] 'llJU':i::;mtll 2535 

fl'l,Iviitllln::;i'W{1'm 
~ 

i':ifl~~1 fllfl~d'l,IeJeJfH~V'll'\1i1eJ fleJ'li'b'lfl1':i 
q 
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~ 

Beede, D.K.; Schneider, P.L.; Mallonce, P.G.; Wilcox, c.J. and Collier, RJ. (1984). 

Relationship of heat and lactational stress to electrolyte needs, balance and metabolism in 

dairy cattle. Proceedings of the 1984 Georgia Nutrition Conference for the Feeding 

Industry, pp. 45-52. 

Butler, W.R and Canfield, RW. (1989). Interrelationships betweeen energy balance, 

reproduction of lactating dairy cows examined. Feedstuffs, December 18, 18. 

Butler, W.R and Smith, RD. (1989). Interrelationships between energy balance and postpartum 

reproductive function in dairy cattle. Journal of Dairy Science, 72, 767-783 . 

Chanpongsang, S. and Pholdeenana, S. (1994). Feeding strategies for dairy cows in Thailand. 

Paper presented at second RCM in Manila Phillippines 12-16 September 1994. Sponsored 

by International Atomic Energy Agency. 

Chantaraprateep, P. and Humbert, J.M. (1994). Reproductive disorder control and health 

monitoring programme for improvement of dairy production in Thailand. In "Strengthening 

research on animal production and disease diagnosis in Asia through the application of 

immunoassay techniques. Proceedings of the Final Research Co-ordination Meeting of an 

F AOIIAEA Co-ordinated Research Programme 1-5 February 1993 Bangkok, Thailand, pp. 

107-118. 

Earle, D.D. (1976). A guide to scoring dairy cow condition. Agriculture (Victoria), 74, 228-23l. 



15 

Etherington, W.G.; Martin, S.W.; Dohoo, LR. and Bosu, W.T.K. (1985). Interrelationships 

between ambient temperature, age at calving, postpartum reproductive events and 

reproductive performance in dairy cows. Canadian Journal of Comparative Medicine, 49, 

254-360. 

Ferguson, J.D. and Otto, K.A. (1989). Proceeedings of Feed Dealers Seminar. November (No 

134) Cornell Cooperative Extension Publication, p. 3. 

Garnsworthy, P.e. and Topps, J.H. (1981). Food intake by dairy cows in relation to body 

condition at calving and subsequent performance. Animal Production, 32:3, 392. 

Goering, H.K. and Van Soest, P.J. (1970). Forage Fiber Analysis. Agricultural Handbook No 

379. U.S. Department of Agriculture. 

Johnson, H.D. (1989). The lactating cow in the various ecosystems: Environmental effects on its 

productivity. Proceedings of the FAO Expert Consultation held in Bangkok, Thailand 7-11 

July 1989. Eds. Speedy A. and Sansoucy Rene, pp. 9-2l. 

Kaneko, J.K. (1989). Clinical Biochemistry of Domestic Animals. Fourth Edition Academic 

Press. 

Lotthammer, K-H. (1981). Gesundheits und Fruchtbarkeitsstorung beim Milchrind. Tierarztl. 

Prax., 9, 541-551 

Martin, R.A. and Ehle, F.R. (1986). Body composition of lactating and dry Holstein cows 

estimated by deuterium dilution. Journal of Dairy Science, 69, 88-92. 

NRC (1988). Nutrient Requirements of Dairy Cattle. Sixth Revised Edition. National Academic 

Press, Washington, D.e. 

Payne, J.M.; Dew, A.M.; Manston, R. and Faulks, M. (1970). The use of a metabolic profile test 

in dairy herds. Veterinary Records, 110, 450-451. 

Parker, B.N.J. and Blowey, R.W. (1976). Investigations into the relationship of selected blood 

components to nutrition and fertility of dairy cow under commercial farm conditions. 

Veterinary Records, 98, 394-404. 

Ron, M.; 	 Bar-Anan, Re. and Wiggins, G.R. (1984). Factors affecting conception rate ofIsrael 

Holstein cattle. Journal of Dairy Science, 67, 854-860. 



16 

Rutter, L.M. and Randel, R.D . (1984) . Postpartum nutrient intake and body condition: Effect on 

pityitary function and onset of estrus in beef cattlle. Journal of Dairy Science, 58, 265-274. 

Sanchez, W.F.; McGuire, M.A. and Beede, D.K. (1994). Macromineral nutrition of heat stress 

interactions in dairy cattle:Review and original research. Journal of Dairy Science, 77:7, 

2051-2079. 

Scott, J.D.J. and Smeaton, D.C. (1980). Sheep and Cattle Nutrition . Eds. JdJ. Scott; N. Lamount, 

D.C. Smeaton and S.J. Hudson. Agricultural Research Division, Ministry of Agriculture 

and Fisheries, Wellington, New Zealand, p. 26. 

Sniffen, C. and Ferguson, 1. (1991). Body condition scoring guide. Church and Dwight New 

Jersey,12p. 

Srickland, 1.T.; Bucklin, R.A. ; Nordstedt, R.A., Beede, D.K. and Bray, D.R. (1989). Sprinkler 

and fan cooling system for dairy cows in hot humid climates. Applied Engineer in 

Agriculture, 5:2, 231-236. 

SYSTAT (1990). The System for Statistics. Evanston, IL. SYSTAT Inc. 

Ugarte, J. (1989). Heifer rearing in the tropics. In "Feeding dairy cows ill the tropics. 

Proceedings of the FAO Expert Consultation held in Bangkok, Thailand 7-11 July 1989. 

Eds Speedy A. and Sansoucy Rene, pp. 208-214. 

Whitaker, D.A. and Kelly, 1.M. (1994). Use and Interpretation of metabolic profiles in dairy 

cows. Paper presented at second RCM in Manila Phillippines 12-16 September 1994. 

Spnsored by International Atomic Energy Agency. 

Whitaker, D.A.; Smith, E.1. and Kelly J.M. (1983). Subclinical ketosis and serum be­

tahydroxybutyrate levels in dairy cattle. British Veterinary Journal, l39, 462-483. 

Wildman, E.E. Jones, G.M.; Wagner, P.E.; Boman, R.L. Troutt, H.F. and Lesch, T.N. (1982). A 

dairy cow body condition scoring system and its relationship to selected production 

characteristics. Dairy Science, 65,495-501. 


	ปกภาษาไทย
	สารบัญ
	บทคัดย่อภาษาไทย
	ABSTRACT
	บทนำ
	  อุปกรณ์และวิธีการ
	  วิธีการเก็บข้อมูล
	  การวิเคราะห์ข้อมูล

	สรุป
	กิตติกรรมประกาศ
	เอกสารอ้างอิง

