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Abstract : We investigated the effect of reproductive herd health program (RHHP) on the reproductive
performance in high yielding dairy herds. Data collected from 205 lactations at Boeun County, Chungbuk
from April 2001 to Dec. 2003 included postpartum reproductive and metabolic diseases, body condition
score (BCS), reproductive performance and milking records. First we compared the reproductive performance
of cows without RHHP (pre-RHHP group) and cows with RHHP (RHHP group). Intervals from calving
to first service (99.6 vs. 81.8 days) and to conception (160.3 vs. 131.8 days) were shorter in the RHHP
group than in the pre-RHHP group. Secondly, we determined the effect of milk yield (305 days) on the
occurrence of postpartum diseases, BCS changes, and reproductive performance in cows under RHHP. The
occurrence of metritis and metabolic diseases were greater in the over-10,000 kg group than in the under-
10,000 kg group. The over-10,000 kg group lost more body condition than the under-10,000 kg group from
calving to month 3 postpartum. Nevertheless, reproductive performance did not differ between the two
groups. These results indicate that reproductive performance can be improved by the application of RHHP
in high yielding dairy herds and that reproductive performance in the cows under RHHP are not affected
by high milk yielding.
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^B6b� rJ^ ®
 [19, 39]. ®�ËKf »�~ &

Òf '·�'� º�j ��� 
·� º�ö ~� '

Ëj Ab�, ®�ËK~ &~º ÖFï~ Ã& [15, 27,

45], ÒG �Î~ Ã& [45], jF.Vÿn~ negative

energe balance(NEB) [7, 46, 47, 52] �Ò� êÖ;Ú, ¶

§" 5 Â²Ó«" ?f ®�Ë� B� [21, 27]" &

N B
. �" <²~ Bïö ~� ÖFï~ Ã&f Ò

·&Ò 5 ÒG �Î~ æz� �� ®�ËK~ &~&

��, F# 5 �� æ�öB B�>Ú �'� ãB'�
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*Corresponding author: Ill-Hwa Kim
College of Veterinary Medicine, Chungbuk National University, Cheongju 361-763, Korea
[Tel: +82-43-261-2571, Fax: +82-43-267-3150, E-mail: illhwa@cbu.ac.kr]



294 �ã>Áf~;ÁÎ*×ÁB�*Á;*�Áf¢z

¶
j .¾~&
� �� >î
 [8, 11, 54]. 

»�~ ®�ÎNj Ëç�ÊV *� "� 1960~1970

j& »� ®�&Ò 'Ï~ ��f ��V 6", B;

{�~ Ãê, ;��/ VF~ Ëç 5 ^�Ò ®�;~

ê�" ~òö 76j vî
 [48]. ��¾ � V* 7

>~Ò~ ^�ö ~� ®�&Ò �Köê ®�~� *

Ú'� >�N� £ 10~16% 6²& .¾>î�, �Þ

ÖFïf Ã&>î
� ~&
. ôf ��
� �jF

ï~ ²öBº º&'� '·² º�& ®�j &~�

Êº º�ªj ���b�B [9, 49], ²~ ��V /ê

" ~ò¢ Û� BÚ&Ò~ Bvb�¦V �ÖW, '·

&Ò 5 ®�� Û�B »�&Ò~ Bvb� *~>î


. �" Studer [48]ö ~� B�B RHHP 'Ïj *�

"º �ÿ '�f 1) ÖFï 5 FWª, B;&V, ��

V*, �V �jÒ�, ª�N, FÖN 5 î÷ B�ö &

� V�~ >÷, 2) BÚ~ �; 5 body condition~ æ

z 6¦, 3) ZB;Ö, j;ç'� ªjb� ®º BÚ,

ª�ê� 5 ÚªjË�Ö~ ê�j *� ��V¦Ò,

4) B; FZ~ {�j *� progesterone ¦Ò, 5) ��

V~ ;{� ¦Ò, �V ª�ê� 5 �j W6êj *

� .r2 ¦Ò �j ���
.

<²öBº ªò ê jF~ B�f �þ �Ú~ Fæ

f ÖF �Öj *� ö.æ~ º�ïö ç�~º '·

²¢ S�~æ á~æ� NEB ç�ö ¹�² >� [5,

9], ��� ö.æ~ ¦�� Öê~ î÷B� 5 ®�Î

Nö ¾� 'Ëj �~² B
 [12, 38, 55]. ß® jF

ï� ôf �ËKÖöBº ��� NEB ç�& �
 �

~� 6� V*� �ËB
. Roche et al. [42]f ÖFï

~ Ã&ö ~� ªòê~ ZB;, j;ç'� Â²"V

5 �ÚV~ �Ë� .¾>î
� ~&
. ��� <²

öB '·" ®�K~ ç&&êö &� ��& ÃêN

b�B [49], >~Òf '·�¶ Îv ²~ *>'� �

�V* ÿn '·²f body condition~ �.ö &�j

&æ² >î
 [53]. <²öB body condition score(BCS)

~ G;� �Ú~ ö.æ &Ë ç� 5 '·ç�¢ ï

&~º O»b� 6Ò ÒÏ>� ®
 [15, 53]. �FV

öB ªòræ~ �� BCS 6²& ªò ê &ÒWî÷

5 ®�Ë�~ B�j Ã&�Vb�, ªòê Ñ>;*

Ïj �Ë�V
� ��>î
 [32]. 

�ÚöBê <²~ ÖFï~ æ³'� Ã&ö V�

®�ÎN~ &~& 7º� ^B� &v>� ®b�, <

²~ ®�ÎN Ãêj *~� ²>~ &� 5 ªç>~

Òö ~� RHHP~ 'Ï� �ê>� ®b¾ [2, 32] Ú

ê'� ¶ò~ >÷j Û� ®�&Ò~ ��& �ê�


;�
. ß® ÖFï� 10,000 kg ;ê~ �ËK »�

öB~ ÖFï" ®�Ë� &N î÷~ B� 5 ®�Ë

Kö &� �� 6� �^ 
;�
.

� ��º �ËK <²öB RHHP 'Ï� ®�ÎN

ö �~º 'Ë", RHHP 'Ï~öB ÖFï~ N�ö

V� Öê î÷B�, BCS æz 5 ®�ÎNö �~º

'Ëö &~� �Ò~�¶ 
�~&
. 

Òò 5 O»

»�

� �Òº ÿ¢� ÒG��öB ÒG>� ®º Ï§

�f� æ�~ 5B ³&öB ÒG7� 1~6 ÖN~ <²

205v¢ &çb� 2001j 4ú¦V 2003j 12úræ 


�~&
. �Ò ³&º ;{� ®�V�j Fæ~�, &

»BïÒë² ËK¦;~ ^�³& 7öB F;~&
.

<²º free-stallöB ÒG>îb� TMR(total mixed

ration);�� Òò¢ /�~&�, 1¢ 2² OF¢ ~&


. »�~ ï� 305¢ ÖFïf 9,990Û2,024 kg(mean

ÛS.D.) �î
. 

3))1~ 'Ï

��B Î� ²º 4"î
 Ï§&�v >~"&�b

�¦V ;V'� »�~ ÷�®�&Ò*��Î� 'Ï

>î
. ��� *��Î~ " �ÿ '�f ³&~ ;V

O^ �ö çË¦Ò 5 .r2 ê�Ë~(Sonoace 600

with 5.0 MHz linear-array transducer: Medison Co. Ltd,

Seoul, Korea)¢ �Ï� ��V �ç�¦ ¦ê" ®�Ë

� �~»~ ~ò, ª�ê�, BCS G;ö ~� *7'

� '·ç�~ {�" î÷~ ê�j *� .�~ j�

¢ ��~&
. ¯, 1) ªò ê 4"ãö Öê ¶§²�

5 Â² �W ç�~ {�, 2) ¶§", Â²Ó« �~ ®

�Ë� �~»ö &� ¶§Ú ��B~ "« 6º ^�

ÒB~ R�, 3) �Ò' ��V*j ã"� BÚö &~

� PGF2α, GnRH, CIDR¢ �Ï� B; 5 V¦ÿVz

~ Fê, 4) >; ê 60¢ã ª�ê�, BÚö V¢Bº

30~40¢ �V ª�ê� ê 60¢ã Òê�b� {;, 5)

ÚªjË�Ö~ ê�j *� ^�Ò(progesterone) ¦Ò,

6) BCS G;ö ~� BÚ 5 »�~ energy balance ;

�¢ ³&ö B� ~æ�B Ò·&Ò~ BFö 'Ï~

ê� Fê~º ©j ��~&
.

®�Ë� ~òö ÒÏB £®f ¶§"«Bº

Oxytetracycline hydrochloride (Metrijet 1500, Intervet,

U.K.)f Povidone-iodine (Betadine solutionTM, Korea

Pharma Co. LTD, Hwasung, Kyounggi, Korea), ^�ÒB

º PGF2α (Lutalyse, Phamacia & Upjohn, Puurs,

Belgium), GnRH (Conceral, Dongbang Co. Seoul,

Korea), �Ò� CIDR (EAZI-BREEDTM CIDR plus,
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InterAg, Hamilton, New Zealand)¢ ��~&
.

î÷~ ê�

êÖ;Úº ªò ê 24�* ÿn �ï~ ;Ú¢ V&

b� ê�~&b�, ¶§"f ªò ê 4"ãö ¦Ò>

îº� �r¦�¦V~ bç� VÂb, çË ¦Òö ~

� ¶§{Ë /ê 5 .r2¦Òö ~� ¶§Ú �b~

{�b� ê�~&b�, ¶§"f ¶§" öò jî¢

¶§Úï", ¶§»³Ã� ��>î
 [17, 29]. Â²Ó

«f Douthwaitef Dobson [14]~ O»ö &~�, .r

2 ¦Òö ~� ;ç'� �Ú~ ¦Òf Â�Ú;~ ç

ã(>25 mm)~ G; 5 .Ó progesterone~ ³ê G;

j V&b� ê�~&
. &ÒWî÷b� &Æ�Êº �

»¦ê, �Þ, ^�� j^Ê êî� ê�~&b�, F

�f �£, ï6, ¢¾~òö >w �~ ªçÃçj V

.� ê�>î�, 4***Ãf >~Ò~ �¦Óêö ~

� ping soundö ~� ê�>îb� >F� v;~&


[10, 13, 37]. &ÒWî÷ ¯, &Æ�Ê, F� 5 4***

Ãf >~Ò¾ ³Ë"& &V� ªçÃçj V.� ê

�>î
.

1SPHFTUFSPOF ªC

Progesterone ³ê¢ G;~V *~� .�f �;�

b�¦V j�~&
. ö�ªÒ ê .Ój ªÒ~�

progesterone ³ê¢ G;� rræ -20oCöB �&~

&b�, progesterone ³êº fluoroimmunoassay(1234

Delfia Fluorometer, Wallac Inc., Turku, Finland)¢ �Ï~

� G;~&
. �& Ï� 1.2, 9.8, 21.2 ng/mlö &�

intra-assay 5 inter-assay æ�ê>(cofficients of variation)

º '' 7.3, 4.2, 3.3% 5 10.1, 8.1, 2.7% &
.

¶ò~ >÷ 5 ªC

�Ò V*ÿn >÷B ¶òº RHHP 'Ï �*~ ²

öBº ®�ÎN~ ªC" &ê>º ªò¢, >; V�,

ª�ê� Ö", ÖFï(&»BïÒë²~ úê ÖF ¦

; ¶ò)j ��~&b�, RHHP 'Ï �êöº ªò ê

®�Ë� 5 &ÒW î÷(êÖ;Ú, ¶§", Â²Ó«,

&Æ�Ê, F�, 4***Ã), BCS ï& ¶ò& RHHP '

Ï �*~ >÷¶ò �ö º&>î
.

"V'� RHHP 'Ï~ FZ& <² »�~ ®�Î

Nö �~º Î"¢ {�~V *~� RHHP 'Ï �*

BÚ~ ®�ÎN ¶ò(pre-RHHP group, n=94)f RHHP

'Ï ê~ ®�¶ò(RHHP group, n=111)¢ jv~&


. v ®��, RHHP 'Ï ~ö ®º »�j &çb�

ÖFï� Öê~ î÷B�, BCS~ æz 5 ®�ËKö

&� 'Ëj {�~�¶ RHHP groupf »�~ ï�F

ï 9,990 kgj V&b� ~� ÖFï 10,000 kg �ò�

(under-10,000 kg group, n=53)" 10,000 kg �ç�(over-

10,000 kg group, n=58)b� ^ª>î
. 

¶ò~ Ûê�' ªCf SAS programj �Ï~&


[44]. Pre-RHHP group" RHHP group Ò�~ ï�ÖF

ï, ªòê Ñ>;*Ï, ªòê ª�ræ~ *Ï, ªò

ê Ñ >;� >�N, ª�ræ~ >;²>~ jvº t-

test¢ �Ï~� ªC~&b�, ªòê Ñ>;� >�N

f chi-square analysis� jv~&
. ÖFïö ~� ^

ªB under-10,000 kg group" over-10,000 kg group *

~ Öê ®�Ë�(¶§", êÖ;Ú, Â²Ó«) 6º &

ÒWî÷(&Æ�Ê, F�, 4***Ã) B� ¶òº chi-

square test 6º Fishers' exact test¢ �Ï~� jv~&


. 6� ªò ê BCS~ æzf ªò ê Ñ >;*Ï,

ªò ê ª�ræ~ *Ï 5 ª�ræ~ >;²>~ j

vº t-test, �Ò� ªò ê Ñ>;� >�Nf chi-square

analysis� jv~&
. p<0.05 �ò� ãÖ F~W� ®

º ©b� 6;~&
. 

Ö "

�ËK <² »�öB 3))1 'Ï� ®�ÎNö

�~º 'Ë

�ÒB �ËK <² »�öB RHHP 'Ï *ê~ Ö

Fï~ N�º ìîb¾, RHHP 'Ïb� ªò ê Ñ

>;*Ï(99.6:81.8¢, p<0.01) 5 ªò ê ª�ræ~

*Ï(160.3:131.8¢, p<0.05)� �»>î
(Table 1). �

�¾ Ñ >;� >�N" ª�ræ~ >;²>öº N

�& ìî
(p>0.05, Table 1).

3))1 'Ï~öB ÖFï� Öê î÷B� #$4

æz 5 ®�ÎNö �~º 'Ë

RHHP 'Ï~öB »�~ ÖFïö V� Öê ®�

Ë� 5 &ÒWî÷ B�f ÖFï 10,000 kg �ç��

10,000 kg �ò�ö j�B ¶§"(p<0.01) 5 &ÒWî

÷(p<0.05)~ B�Nf ¸~b¾, êÖ;Úf Â²Ó«

~ B�f v � *ö N�& ¾æ¾æ p~
(p>0.05,

Table 2). ®�Ë�~ ~òö ÒÏB £®b�º C 264

² ~ò 7öB ¶§"«B& 182²(68.9%)� &Ë ô

� ÒÏ>îb�, PGF2α BB& 53²(20.1%), GnRH&

18²(6.8%), �Ò� CIDR& 11²(4.2%) Bb� ÒÏ>

î
. ï� ~ò²>º 10,000 kg �ç�öB v� 3.0

²(171²/58v)� 10,000 kg �ò�~ 1.8²(93²/53v)

ö j� ~ò²>& Ã&>î
. 

Öê BCS~ æzº ªò �öº v �*ö BCS~

N�& �;>æ p~b¾(p>0.05), ªòb�¦V ªò
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ê 1Búræ BCS~ 6²º 10,000 kg �ç��

10,000 kg �ò�ö j� �~&�(p<0.05), � ê BCS

²�f ªò ê 3Búræ 10,000 kg �ç�� 10,000

kg �ò�ö j� æ�>î
(p<0.05, Fig. 1). ªò 3B

ú �ê~ BCSº v �*ö N�& ¾æ¾æ p~


(p>0.05).

®�ÎNö &� 'Ëf 10,000 kg �ç�" 10,000

kg �ò� Ò�ö ªò ê Ñ >;*Ï, ªò ê ª�r

æ~ *Ï, Ñ >;� >�N �Ò� ª�ræ~ >;²

>ö &� N�& �;>æ p~
(p>0.05, Table 3).

Table 1. Effect of reproductive herd health program (RHHP) on the reproductive performance in high yielding dairy cows

Group
Milk yield3

(range)

Interval from
calving to

first service (day)

Interval from
calving to

conception (day)

First service
conception rate

(%)

No. of
services per
conception

Pre-RHHP1

(n=94)
10,066±196

(5,320~14,233)
99.6±6.6a  160.3±14.4c 37.0 2.4±0.2

RHHP2

(n=111)
9,925±203

(6,384~15,302)
81.8±4.2b 131.8±7.9d 37.2 2.2±0.2

Mean±S.E.M.
1Cows in the pre-RHHP group had not RHHP.
2Cows in the RHHP group had RHHP at 4-week interval.
3Mean 305 days milk production (kg).
a,bDifferent superscripts within column denote significant difference (p<0.01).
c,dDifferent superscripts within column denote significant difference (p<0.05).

Table 2. Effects of milk yield on the postpartum reproductive and metabolic diseases under reproductive herd health
program (RHHP)

Group

 Reproductive diseases Metabolic diseases

Metritis
(%)

Retained
placenta

(%)

Ovarian cyst
(%)

Ketosis
(%)

Milk fever
(%)

Abomasal
displacement

(%)

Metabolic
subtotal

(%)

Under-10,000 kg1

(n=53)
17

(32.1)a
10

(18.9)
6

(11.3)
0

(0)
0

(0)
0

(0)
0

(0)c

Over-10,000 kg2

(n=58)
35

(60.3)b
14

(24.1)
11

(19.0)
4

(6.9)
1

(1.7)
1

(1.7)
5

(8.6)d

1Range of 305 days milk production : 5,320~9,930 kg.
2Range of 305 days milk production : 10,056~14,233 kg.
a,bDifferent superscripts within column denote significant difference (p<0.01).
c,dDifferent superscripts within column denote significant difference (p<0.05).

Table 3. Comparison of the reproductive performance between the under-10,000 kg group and the over-10,000 kg group
under reproductive herd health program (RHHP)

Group
Interval from calving
to first service (day)

Interval from calving
to conception (day)

First service
conception rate (%)

No. of services per
conception

Under-10,000 kg
(n=53)

82.2±7.3 124.9±11.5 38.6 2.1±0.2

Over-10,000 kg
(n=58)

81.5±4.5 139.0±10.8 35.7 2.2±0.1

Mean±S.E.M.
Reproductive performance between two groups was not significant (p>0.05).
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� V

� �ÒöB ï� ÖFï� 10,000 kg ;ê~ �ËK

<² »�öB RHHP 'Ï �*" RHHP 'Ï �ê »

�~ ®�W'j jv� Ö", RHHP 'Ï �*ö j�

RHHP 'Ï �ê~ �öB ªòê Ñ>;*Ï 5 ªò

ê ª�ræ~ *Ï� F~'b� 6²>îrj {�~

&
. &»BïÒë² <²Bï¦~ 2002jê FÖ� Ë

K¦; Òë��B [1]ö ~~� �Ú <² 134,538v¢

&çb� �Ò� 305¢ ï� ÖFïf 8,761 kg �î�

ªò ê ª�ræ~ *Ïf 161.2¢�î
. V¢B �

�ÒöB RHHP 'Ï �* »�~ ªòê ª�ræ~

*Ïf �Ú ¦;Ö~ ï� *Ï" �~ FÒ�j " >

®îb�, ��'� ÷�®�&Ò& ��Úê Ö" ª

òê ª�ræ~ *Ï� �»>îrj {�� > ®î


. Loeffler et al. [37]� J�¦�~ <²�öB 'Ï�

RHHP " �ÿÚÏf ³&ö 2" 6º 4"~ O^*Ï

j Fæ~�, ªò 21~35¢ö Öê ¦ê(postpartum

checks), B;� &V>æ pf BÚöBº ªò 45~60

¢ö ¦Ò, ��>; 35~75¢ö ª�ê� 5 j;ç'

� B;"V �~ �ç� &V�~ ¦ê" BCS G;j

��~&
. �
� RHHP 'Ï ê ��� ªòê Ñ>

; *Ïf 79.1¢� � �Ò~ 81.8¢" jÝ~&b�,

ªòê Ñ>;�~ ï� >�Nf 45%� � �Ò~

37.2%ö 
² ±f W'j ��"î
. V¢B �ËK

<² »�öB RHHP 'Ïf ®�ÎN Ëçö FÏ�

>�b� �ÏF > ®rj ��"�, "V'� ÏËO

^j Û~� Öê �V ®�Ë� ê�" ~ò, ��V

¦êj Û� ®�Ë�Ö~ ê� 5 ~ò, 'V~ ª�ê

�" ��'� BCS G;j �Ï� »�~ '·&Ò~

BF� 7º� 'Ëj �� ©b� ��
.

<²öBº ª�öVöB jF.V ÿn ÚæO �

»'B '·²�¦V '·²¢ ÿö~æò �©� ��

� ãÖöº æO*, &Æ�Ê �~ &Ò Ë�¢ ¢bÊ

² B
 [25]. ��¾ <²öB �jFï� î÷B�~

Ã&f~ &NWö &� ~^� ô� BV>îb¾, v

º�~ ç&&êö &� Î"º ®ª«� ©b� ��


 [26, 28, 29, 41, 50]. Van Dorp et al. [51]f ÖFï

" î÷ B�~ ç&&êº Ô�¾ 6º 7;ê&b¾

�ÖW Ëçj *� ²~ FBö ®Ú ��� ç&&ê

¢ Z�~º ©f ËV'� nÏb�º î÷B�~ Ã

&f *>'� ËK&~¢ &^R > ®
� ~&
. �

Þ, Gröhn et al. [28]f �jFï~ ²ö ®ÚBê �


� jº� ~º º�ö &� &Òf '·� Ï�F ã

Ö î÷ö &� 6>W� Ã&>æ pj > ®
� ~

&
. � �ÒöB~ ï� ÖFï� 10,000 kg �ç�ö

B ¶§"" &ÒWî÷~ ¸f B�Nf ÖFï~ Ã

&ö V¢ ¶§"~ B�� Ã&>î
� ���

Emanuelson" Oltenacu [17]~ Ö"f ¢~~&
.

Domecq et al. [13]f &�Î <² »�~ î÷B�~ �

ÒöB *Ú'b� ¶§"" êÖ;Ú~ B�� ô~


� ~� � �Òf ¢~~&
. �jFÖ~ Öê î÷B

�~ Ã&º /Ï� Fï Ã&� �� NEBö ~� &

ÒWî÷~ B�" Ö»V~ ¶§6"ö &� &�W~

6²ö V�F > ®j ©b� �'B
. �Þ, � �Ò

öBº Öêö B�B î÷ &Ú� ¶§"~ B�� 


� î÷ö j� ô� B�>îº�, 10,000 kg �ò~

�~ B�Nf V�~ ��B B�N(16.9~22.4%; [4,

23, 34])ö j� ¸~b¾, 10,000 kg �ç�~ B�Nf

Gilbert et al. [24]� ��� B�N(61.6%)" jÝ~&


. ��¶ö V� ¶§" B�N~ N�º ê� O»

5 �V~ N�, Ö�~ &Ò~ N�ö V� ©b� �

�
 [30, 31, 34, 36]. � �ÒöB �jFÖ�öB ®

�Ë�~ B�~ Ã&� �� ~ò²>~ Ã&º

Emanuelson" Oltenacu [17]~ ��f ¢~~�, �
f

»�&Ò& ·^� ÷�öB ~ò²>~ Ã&ö V�

jÏf ÖFËK 5 ê�~ *þWö &� î÷~ k'

Ëj 6²�Úb�B ãB' ¶
j 6²�Ò > ®


� ~&
. � �ÒöB ÒÏB £® 7 ¶§"«B&

&Ë ô� ÒÏ>îº� �©f ªòê ¶§" 5 êÖ

;Ú~ B� Ã&ö V� ~ò²>~ Ã& r^�îb

�, 
rb� PGF2α~ ÒÏf ¶§"~ ~ò _f B;

ÿVz¢ *~� ÒÏ>î� GnRHº "� Â²Ó«

~ ~ò 5 V¦/êj *~� ÒÏ>î
. Kinsel"

Fig. 1. Comparison of body condition score (BCS) changes
from calving to lactating periods between the under-10,000
kg and the over-10,000 kg groups under reproductive herd
health program (RHHP). Significant differences in BCS
between the under-10,000 kg and the over-10,000 kg groups
on each month were marked by * (p<0.05).
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Etherington [33]f <² »�~ ®�Ë� ~òö PGF2α

º ¶§", Â²Ó«, ¶§»³Ã 5 FÖ~ ~òf B

;Fê¢ *~� ÒÏ~&b�, GnRHº ªò 30¢ *

ö B;"V~ /ê" 30¢ �êöº Â²Ó«~ ~ò

5 >;�Vö V¦/ê~ Ï'b� ÒÏ~&
� ~&


. ��¾ �
f ¶§"~ ~ò¢ *~� ¶§"«B

~ ÒÏf 'î
� ~&
.

<²öB jF .Vöº FFöB ç�ï~ ö.æf

'·²¢ ²j~² >� �©� Òò�¦V áº ö.

æïj ."~² >Ú ÚæO� ª�, ÿö >º�, �

�� NEB ç�& ªò *ö �·>Ú ªò ê 1Búö

&Ë �~² B
 [22]. � �ÒöBê ��� ö.æ �

;~ ç�¢ BCS~ æz� º;� " r, ªòb�¦V

ªò ê 1Búræ BCS~ 6²& B�>îb� �êö

º BCS ²�j *� æ³'� Ã&& ¢ÚÎj " >

®î
. � �ÒöB ªòb�¦V ªòê 3Búræ

10,000 kg �ç�� 10,000 kg �ò�ö j�B BCS~

6²& �~&b� 6� BCS~ ²�� æ�>îº�,

Rueggf Milton [43]~ Ö"ê jÝ� ãËj ��"î


. ��� jF .Vÿn �� BCS 6² 5 ²�~ æ

�f NEB~ �� ;êf æ³ V*~ N�ö V� Ö

"� �� ê
. Kim" Suh [32]º �FVöB ªòr

æ~ �� BCS 6²& ªò ê &ÒWî÷ 5 ®�Ë

�~ B�j Ã&�V
� �� ~&º�, � �ÒöB

ê �jFÖ�~ BCS~ �
 �� 6²f ²�~ æ�

� Öê~ î÷ B�"ê &ê& ®îj ©b� �'

B
.

ÖFï" ®�ÎN~ &ê¢ ªC~� �C� rö

�Ò', &Ò'� G� 6� ~ã'� º�j ��~º


·� �� �J>Ú¢ �
. ÖFï� ®�ÎNö �

~º 'Ëö &�Bº ��¶ö V¢ 
�
 [3, 6, 16,

18, 35]. Darwash et al. [11]f ÖFï" ®�ËKöº

ç&&ê& ìî
� ��� >�, Bagnatof Oltenacu

[3]º jFï� ôf ²
� 'f ²
ö j�B ªò

ê Ñ >;� >�N� 6²>îb�, ª�ræ~ >;

²>º Ã&>î
� ~&
. Spalding et al. [45]f �

jFï~ �öB ªòê Ñ>;~ æ�" Ñ >;�~

>�N &~ö V� ��V*~ Ã&& ®î
� ~&

b�, Fonseca et al. [20]f �jFï� ¶§~ ²�j

æ��Î
� ~&
. ��� �jFÖ~ ®�ÎN 6

²º ªòê ËV* �� ö.æ ¦�ö ~� �ç~¦

5 Â²~ VË&~f ®�"V B�~ æ� [15, 49] �

Ò� �jFï" &NB î÷B�~ Ã& [6, 26, 29]ö

~� .¾F > ®
. Prandi et al. [40]f BCS~ 6²

& ôf ²
öB ÖFï� ôf ãËj �&b�, 6�

®� ËK� 6²>î
� ��~&
. � �ÒöBº

10,000 kg �ò�ö j� 10,000 kg �ç�öB î÷B

�~ Ã&f jF.V 3Bú* BCS~ 6²& �~²

¾æÒb¾, ÖFï~ N�ö V� ®�ÎN~ N�&

¾æ¾æ p~
. ��� Ö"~ «{� ö�f C&æ

æ p~b¾, RHHP 'Ïb� "V'� ÏË O^ö V

� �jFï~ ²öB Öê~ ®�Ë� �Vê�ö ~

� î÷~ ~ò� �Ò' ��V* 7ö ¶§~ ²�j

Fê~&b�, 6� "V'� BCS G;" �ö V� Ò

·~ BF 5 ®�Ë�»~ �V~ò& ªòê Ñ>;

*Ï 5 ªòê ª�ræ~ *Ï~ æ�~ Oæö 7º

� º�b� �'B
. ��¾ � �Ò~ Ö"º B�B

¶ò~ >÷ö V� ªC~ ��Ê�Ú �C� jº~

�, æ�j {&~� æ³'b� BÚ~ ËK, *� 5

®�ËK" &Ò~ãj ��~º Úê'� ¶ò~ >÷

" ªC �Ê�� º�B
.

Ö �

� ��º �ËK <² »�öB ÷�®�&Ò

(reproductive herd health program, RHHP)~ 'Ï� ®

�ÎNö �~º 'Ëj {�~V *~�, 2001j 4ú

¦V 2003j 12úræ Ï§ �f� ²Ò~ 5B ³& 205

v~ Holstein <²¢ &çb� ªò ê î÷B�, BCS

æz, ®�W' 5 ÖFïö &� ¶ò¢ >÷~� ªC

� Ö"º 
r" ?
.

Ñ�, RHHP 'Ï*~ �" RHHP 'Ïê~ �~ ®

�ÎNj jv� Ö", ªò ê Ñ >;*Ï(99.6 : 81.8

¢, p<0.01) 5 ªò ê ª�ræ~ *Ï(160.3 : 131.8

¢, p<0.05)� RHHP 'Ï *~ �ö j� RHHP 'Ï

ê~ �öB �»>î
. 

~�, RHHP 'Ï ~~ »�öB ÖFï~ N�& ®

�Ë� 5 &ÒWî÷~ B�, BCS~ æz 5 ®�ÎN

ö �~º 'Ëö &� �Ò� Ö", ¶§"(p<0.01)"

&ÒWî÷(p<0.05)� 10,000 kg �ç�öB ¸² ¾æ

Òb�, jF.V 3Bú ÿn BCS~ 6²& 10,000 kg

�ç�� 10,000 kg �ò�ö j� �� ©b� ¾æÒ


(p<0.05). ��¾ ªò ê Ñ >;*Ï, ªò ê ª�

ræ~ *Ï, Ñ >;� >�N �Ò� ª�ræ~ >;

²> �~ ®�ÎNf v � *ö N�& ¾æ¾æ p

~
(p>0.05). � ��~ Ö"º �ËK <² »�öB

"V'� RHHP~ 'Ïf ®�ÎN~ &~¢ Oæ~º

7º� >�b� 'ÏF > ®rj �� &
.
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