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Abstract : This study was conducted to analyze the relationship between the occurrence of mastitis and the
conformation of udders, teats, and teat tips of Holstein cows raised in Korea. Udders, teats, and teat tips were
categorized by their conformation and the teat length, teat diameter and the distance from the tip of teat to
the ground of 259 cows were measured. The most common shapes of udder, teats and teat tip were milking
machine udder (27.4%), U-shaped teats (53.9%) and disk teat tip (53.8%), respectively. Mean teat length and
diameters were 4.78 cm and 3.11 cm, respectively. The length and the diameter of front teats were significantly
longer and wider than those of rear teats. However, the distance of the tip of teats to the ground was similar
between front teats (50.5±7.51 cm) and rear teats (50.7±8.83 cm). The average daily milk yield was 26.4
kg/day, and the highest milk yield was observed from cows with large udder shape and above 4th lactation.

Key words : udder, teat, teat tip, Holstein cows, Korea
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. �Ò� FO"~ B� �¶ 7ö 7º� ©f

÷öW ö��~ FO Ú �R ;ê�
. FO"~ ö�

�
� FF�çö 6"j ¢bÊº "º� ã�º F

v&��, Fv&f ^�~ �«" FF Ú 6"ö &�

1N'� OÚ·Ïj �
 [6, 8]. ��¾ Fv&~ {Ë

" ?f �¦�' æz& ¢Ú¾� ^�~ �R& �


�ò^B [13] FO"~ B�� Ã&~² B
. 

FO"~ B��f ÏË~ *�ç� 5 OF O»~

BF �j Û~� *¢ >º ®æò ".�ÊVº 
Ö

Ú[
 [11]. �¾B FO"~ B�j *�V *� �ê

7~ ~¾º FO"ö &�Wj <º BÚ¢ F*�'

b� FB~º ®�*��Îj �Ï~� FO~ �;ç

�¢ Ëç�Êº O»�
. ��� &�Wj &ê <²

~ FBö 7º� F*�¶º FO" Fv~ ;��

�, ��� ßW
f 
Ö ;� F*Kj &æ� ®


 [19, 24].

FO 5 Fv~ ;� öò jî¢, Fv~ ^�f ç

ã �Ò� Fv � Î· �f FO" B�" &NB F

*�¶
�
 [7, 10, 15~18, 22, 23]. V¢B FO 5 F

v~ ;��' ßû" FO" B�"~ ç&Wj 2k

~V *�Bº b& FO 5 Fv~ ;��' ª~& F

¯>Ú¢ �
.

ÖÒ ¾¢ö fÊæ� <²& �Ï'b� ê«B æ

º £ 30j� æÒ
. � ÿn �ÚöB >¯B FO"

ö &� ��¢ �� FO"� B�� ªOöB ö��

j ªÒ� 
r � ÷ö�
ö &� ��B 6>W �

þj 
�� ��¢ j�~� OFV~ ÚÏ 5 OF *

�&Òö &� ��
� &¦ªj Næ~� ®
 [1~3].

�"ö " [4]º F*���' O»j �Ï~� FO"

� ��º 1999jê ³âVFBBÒë��j(199067-3)ö ~~� >¯>îr.
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6>W Ö�" &�W Ö�öB ��^�
ö &� �

�¢ >¯~� ��~&
. ��¾ FO~ ;��' ª

~¾ FO~ ;�f FO""~ ç&Wj 2k~Jº

��º jçræ ��>æ p~
. 

��� 
;j �J~� � ��öBº ÖÒ¾¢öB

ÒG>º <²~ FO 5 Fv¢ ;��'b� ª~~

�¶ 
�~&
.

Òò 5 O»


þÏË 5 
þÿb

*¢Îê~ ¾", 'z 5 '7, �Ò� ÏÓÎê~

W~ö ®º 6B ÏËöB OF 7� fÊæ� <² 259

v¢ F;~&� ²~ �_f 2~12̂ �î
. 

FO Fv 5 Fv �~ ;�

FO, Fv 5 Fv �~ ;�º Rosenberger [20]~

ª~V&j V¶b¾ �ÒÖ" � ~¾ê ¾æ¾æ p

f ;�º ª~öB B�~&
. FO~ ;�º OFö

'�� OFV; (¢« ��;), �¦&O BG¦*;,

;ç�
 � &;, FO~ 7�� êæ Ò�ö *~�

êOòÂ;, �;, �ãFO� ÊãFO�
 ¸f ê�

; � 6&æ� ª~~&�(Fig. 1), Fv~ ;�º U¶

;, ÷Î·, B·VÎ·, öú; � 4&æ� ª~~&b

�(Fig. 2), Fv �~ ;�º �";, ö>;, ªz�;,

�9; � 4&æ� ª~~&
(Fig. 3).

Fig. 2. Teat shapes of Holstein cows. (A) U-shaped (B) bottle-shaped (C) conical-shaped (D) pear-shaped.

Fig. 1. Udder shapes of Holstein cows. (A) milking machine udder (B) abdominal and primitive udder (C) large udder
(D) udder in the thighs (E) round udder (F) stepped udder.
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Fv~ ^� 5 çã" æ�öB Fv �ræ~

¸�

Fv~ ^�f çãf OF *ö ''~ Fvö

indicator¢ ¦O~� R'� Ê 'çªCV (analySIS

3.0, Soft Imaging System GmbH, Germany)¢ �Ï~�

êG~&
. b& Fv~ ^�º "*�öB ö*�r

æ¢, çãf "*�öB '' G;~&
. �Ò� æ�

öB Fv �ræ~ ¸�º *¶� G;~&
.

ÚË" FO¦O^�

<²~ ÚËf Ò7Ö. *�b�¦V ²�� ê�r

æ~ çF ^�¢ G;~&b�, FO¦O^�º �ã

FO� �·>º �B¦V ÊãFO� �¾º �ræ~

çF ^�¢ G;~&
. ÚË & FO¦O^�~ jº

FO¦O^�¢ ÚËb� ¾*Ú WªN� ~Ö~&
.

Ûê¾Ò

FO ;� 5 ÖNö V� Fï, ÚË, FO~ ¦O^

�ö &� F~W ¦;f ªÖªC(ANOVA)j �Ï~

&�, Fv~ çã, ^� 5 æ�öB Fv �ræ~ ¸

�ö &� F~W ¦;f t-test¢ 
�~&b�, FvÎ

·" Fv � Î·ö &� F~W ¦;f Chi-square test

¢ �Ï~&b�, Î� 
þÖ"º ï�Û�&ÞN� �

�~&
.

Ö "

OF <² 259v¢ &çb� FO, Fv 5 Fv �

~ ;�, Fv~ çã" ^�, æ�öB Fv �ræ~

¸� �Ò� ÚË" FO~ ¦O^�¢ '' �Ò~&
. 

ÖN, ÖFï, ÚË 5 FO~ ¦O^�¢ FO~ ;

�f �&�V
(Table 1). ÖÒ¾¢öB ÒG>� ®º

OF <²& &æ� ®º FO~ ;�º OF'�;�

&Ë ô~b�(27.4%), � 
rf BG¦*;(24.7%)�

î
. �æ~ &;, êOòÂ;, �"; �Ò� ê�;

�~ FOj &æ� ®º <²º Îv 10.4~15.1% �î

Fig. 3. Teat-tip shapes of Holstein cows. (A) round (B) disk (C) crater (D) pocket.

Table 1. Lactation number, milk yield, body length, and udder length in relation to the udder shapes in 259 Holstein cows

Udder shapes
Average

A B C D E F

No. of cows (%) 71(27.4) 64(24.7) 27(10.4) 39(15.1) 29(11.2) 29(11.2)

Mean lactation no. 2.0Û1.2 1.3Û0.6 3.3Û1.5 1.7Û1.1 3.3Û1.5 3.1Û1.4 2.2Û1.4

Milk yield (kg/day) 25.4Û6.7 23.5Û6.1  30.7Û8.5* 26.6Û6.1 29.3Û9.5* 28.4Û8.4 26.4Û7.5

Body length (cm) 150.7Û9.9 149.8Û11.7 154.8Û9.7 150.9Û11.9  158.2Û10.6** 156.7Û9.5 152.5Û11.0

Udder length (cm) 53.4Û5.7 50.8Û4.7 58.8Û5.9*** 53.1Û5.8 54.9Û5.6 55.9Û5.7 53.7Û5.9

Body: udder
length ratio (%)

35.5Û4.0 34.1Û3.9 38.0Û3.8 35.3Û3.8 34.8Û4.1 35.6Û3.7 35.3Û4.0

A, milking machine udder; B, abdominal and primitive udder; C, large udder; D, udder in the thighs; E, round udder; F, stepped udder.
Body: udder length, body length/udder length×100.
*There were significantly different from B udder type (p<0.001).
**There were significantly different from B udder type (p<0.05).
***There were significantly different from A, B and D udder type (p<0.01).
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. ï� ÖFïf &; FOj &ê <²öB &Ë ô

~�, � 
rf �";j &ê <²&
. &; FO"

�"; FOj &ê <²~ ï� ÖFïf BG¦*;

FOj &ê <²�
 z ô~
(p<0.001). �"; FO

j &ê <²~ ÚË� &Ë ^î�, BG¦*; FOj

&ê <²~ ÚË� &Ë ~
. �"; FOj &ê

<²~ ÚËf BG¦*; FOj &ê <²~ ÚË�


 z ^î
(p<0.05). FO~ ¦O^�º &; FOö

B &Ë ^î�, BG¦*; FOöB &Ë ~
. &

; FO~ ¦O^�º OF'�;, êOòÂ; 5 BG

¦*; FO~ ¦O^��
 z ^î
(p<0.01). ï� F

O¦O^�º Î� <²öB ÚË~ 34.1~38.0% �îb

�, � 7 &; FOj &ê <²º BG¦*; FOj

&ê <²�
 z ¸~
(p<0.01). 

Fv~ ;�¢ �ãFO" ÊãFOb� ¾*Ú Table

2ö ¾æÚî
. C 1,024B~ Fv 7ö U¶;� 552

B(53.9%)� &Ë ô~�(p<0.01), � 
rb� ÷;, B

·VÎ· �Ò� öú;~ B�î
. B·V Î·~ F

vò ÊãFO�
 �ãFOöB z ô~
(p<0.05).

Fv~ ^�f çã �Ò� æ�öB Fv �ræ~

¸�¢ �ãFO" ÊãFOb� ¾*Ú Table 3ö ¾

æÚî
. ÊãFv�
 �ãFvöB Fv~ ^�º z

^îb�(p<0.001), çã 6� z �
(p<0.05). æ�ö

B Fv �ræ~ ¸�º �ãFO" ÊãFOöB N

�& ìî
.

Fv �~ Î·j �ãFO" ÊãFOb� ¾*Ú

Table 4ö ¾æÚî
. Fv � Î·f ö>;� &Ë ô

~b�, � 
rb� �";, ªz�; 5 �9;~ B

�î
. ��¾ *~ö V� Fv � Î·~ N�º ì

î
.

ÖFï, ÚË 5 FO¦O^�¢ ÖNf �&�V


(Table 5). ï� ÖFïf ÖNf �þ Ã&~&


(p<0.001). 3Ö� ²~ ÚË� &Ë ^î�, � 
rb�

4Ö �ç, 2Ö, 1Ö~ B�î
. 3Ö� ²~ ÚËf 2Ö

Table 2. Teat shapes in front and rear udders of 259
Holstein cows

Teat
shapes

Front udders
(%)

 Rear udders
(%)

Total
(%)

No. of teats 511 513 1024

U-shaped* 261(51.1) 291(56.7) 552(53.9)

Bottle-shaped 113(22.1) 120(23.4) 233(22.8)

Pear-shaped 100(19.5) 59(11.5) 160(15.5)

Conical 37(7.2) 43(8.4) 80(7.8)

*There were significantly more U-shaped teats than the other 
type of teats (p<0.01).

Table 3. Teat diameter, teat length and teat-tip-to-ground
distance in 259 Holstein cows (meanÛSD)

Front
udders

Rear
udders

Average

No. of teats 511 513

Teat diameter (cm) 3.17Û0.90a 3.05Û0.67b 3.11Û0.79

Teat length (cm) 5.17Û1.23a 4.38Û0.94b 4.78Û1.16

Teat-tip-to-ground
distance (cm)

50.5Û7.51a 50.7Û8.83a 50.6Û8.19

a,b; The differences in the teat diameter (p<0.05) and teat
length (p<0.001) between the front and rear udders were
significant.

Table 4. Teat-tip shape in front and rear udders of 259
Holstein cows 

Teat-tip shape
Front udders

(%)
Rear udders

(%)
Total
(%)

No. of teats 511 513 1024

Round 170(33.3) 191(37.2) 361(35.2)

Disk 293(57.3) 258(50.3) 553(53.8)

Crater 41(8.0) 54(10.5) 95(9.3)

Pocket 7(1.4) 10(1.9) 17(1.7)

Table 5. Milk yield, body length, udder length in relation
to lactation number in 259 Holstein cows
(mean±SD)

Lactation number

1 2 3 ≥4

No. of cows 111 62 44 42

Milk yield
(kg/day)

24.2
±5.3

25.0
±7.2

28.7
±8.2

32.1*
±9.1

Body length (cm)
147.8
±10.3

153.4
±9.7

158.9**
±8.9

156.9
±11.7

Udder length (cm)
51.3
±4.9

54.1
±5.7

56.7**
±5.9

56.0
±6.3

Body: udder 
length ratio(%)

34.9
±3.8

35.4
±4.0

35.7
±3.9

35.8
±4.5

Body: udder length, udder length/body length ×100.
*There were significantly increased with increasing lactation
numbers (p<0.001).
**There were significantly different from under 2 year age
groups (p<0.001).
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�~ ²~ ÚË�
 ú�~² ^î
(p<0.001). 6� F

O~ ¦O^�º 3Ö" 4Ö �ç Ò�öº � N�º

ìîæò 3ÖöB FO~ ¦O^�º 2Ö �~öB �


 z ^î
(p<0.001). ÚËö &� FO~ ¦O jN

f ÖNf �þ Ã&~º ãËj �&
. 

� V

FO 5 Fv~ ;�f &NB F*;î
f 7*;

êöB ¸f F*Wj &æ�B FO"~ B�" &N

W� ®
 [7]. �¾" FO"~ B�f FO 5 Fv~

;��' ßû" OFV& '�~æ pj r Ã&~²

>� ��� ¦'�Wb� �� FO 5 Fv~ ;�º

�¦�' æ;j ¢bB Ö� Fîö 'Ëj �~²

B
.

� ��öBº �Ú <²~ FO 5 Fv~ ;��'

ßûj �Ò~V *~� *Ò jF�êö ®º 259v¢

&çb� FO, Fv 5 Fv � Î·, Fv~ çã" ^

�, æ�öB Fv �ræ~ ¸� �Ò� ÚË" FO¦

O9�¢ �Ò~&
. 

�Ú <²~ FO ;�7öB &Ë ô~~ ©f OF

'�; FO�î� � 
rf BG¦*; FO�î
.

FO~ ;�º 4ªO� jÝ~² B�>Ú ®� ¸�º

¸� 
�J ®º ;��
 ;~² ¦O>Ú ®º ©�

�ç'�
 [18, 20]. ��¾ �ãFO�
 ÊãFO�

z Ôf ê�; FO" ?f j&�Wf ªç; FO"

~ *þ�¶�B FO"ö &� 6>Wj Ã&�Î
.

��� ;�~ FOf OF7ö ¢�.~ �j�ö *

ç� ¾ ¢Ú¾V r^ö �� �� î�Ú FOÚ 6

"~ 7º� ö�b� ·Ï�
 [19, 24, 26]. �¾B �

�� FO~ ;�¢ <º <²
f OF O»~ BFj

Û� FO"~ B�j *�V *� ôf �K� jº~


 [28]. � ��Ö" �Ú <² FO~ &¦ª� OF

ö '�~� ¸�& ¸f ;��î� ê�; FO�¾

FO~ ¸�& Ô� 
�J ®º �"; FO" ?f F

O"ö &� 6>W� ¸f ;�º 'Ú FO ;�f &

NB FO"~ B�f 
� ö�ö j� 'bÒ¢ �'

B
.

FO ;�ö V� 1¢ ÖFïf &; FOj &ê <

²& &Ë ô~� BG¦*;~ FOj &ê <²& &

Ë 'îº�, �º trough 6º bowl ;�~ FOöB

ÖF �Ö� ô~~ >� FO~ ¸�º ï��~&


º Bakken [5]~ ��f FÒ~&
. 6� FO~ ¦O

^�º &; FO� &Ë ^îb�, BG¦*; FO�

&Ë ~º�, �º FO~ ;��' ßWöB ¾æÂ

:f ?� FO��~ ßûö ~� ©b� �'B
. 

Fv ;�ö &� ª~º ��¶
î
 V&� 
�

æò ¢>'b� Fvº zrV;, öÛ;, ÷; �" ?

� 3&æ� ª~~º� öÛ; Fv& &
>¢ Næ�


� rJ^ ®
. Seykoraf McDaniel [22]f Holstein

898v~ Fv ;� �Ò Ö" 90%& öÛ;�î� z

rV 6º ÷;f �bî
� ~&�, Rφnningen"

Reitan [21]f zrV;� 24% �Ò� öÛ;� 76% �

î
� ~&
. � �� Ö" 1,024B Fv7 U¶; F

v& 53.9%� &Ë ô~b�, � 
rb� ÷;, B·V

Î· �Ò� öú; B�î
. Fv~ ª~ ;�º &ç

ÿb~ ®«�¾ ��¶~ ª~ V&ö V¢ �.O 


�V r^ö 
� �� Ö"f .&'� jvº Ú[æ

ò � ��~ ª~ V&ç �ç'� ;�~ Fv& ô

� �ÒB 6f OFVf &NB FO"~ B�j *¢

> ®
º 6öB ±f Ö"�æò OFö �ç'�æ

á� ÷; Fvf B·V Î·~ Fv& ôf 6f �

�; <²~ Fv& �ç'� ;�� Bï>Ú^¢ �

j æ�~º ©�¢ �'B
.

¢�.~ �j�ö *çf OF7ö B�~º î�Ú

FO"~ ö�b� OFV Ú~ ê�{� ²
>� F

v& "*ö �Ò~º ÷öW �� FOÚ� �«~²

B
 [27]. 
B ¢�.~ �j�ö *çf Ôf FO~

;�, �ãFO�
 ÊãFO �Ò� çã� � Fvö

B ¾ ¢ÚÂ
 [18, 19]. ��� 6öB Fv~ ^�f

çãf FO" B�" &N� ®º�, Fv~ ^�& .

Z b� ¢�.~ �j�ö *ç� ¾ ¢Ú¾�, .Z

^� ¶�~ Bö ~� £² ç¾& �^ > ®
. 6�

Fv~ çã� 
î>� Fv&ê 
æV r^ö FO

"ö &� 6>W� z Ã&~² B
 [7]. � ��öB

Fv~ ï� çã" ^�º '' 3.11 cmf 4.78 cm�

�Ò>î
. Seykoraf McDaniel [22]f Holstein Fv~

ï� çã" ^�¢ 2.1 cmf 5 cm¢ ~� ÿ¢ ®«

ªj 6n� r ^�º jÝ~&b¾ çãöB ôf N

�¢ �&
. �º Fv~ "*�öB G;� � ��Ö

"f �Ò Fv~ 7*¦*öB çãj G;� Ö"�

B G;¦*~ N�ö ~� ©b� �'B
. 6�

Rathore [16]º 144îÒ~ '� FriesianöB ÊãFv~

ï� çã� 2.78 cm¢ ~&º�, � ��Ö" ÊãF

v~ çã(3.05 cm)�
 ·~
. �f ?f Ö"~ N�

º ®«, G; O» 5 ��>¯ �&~ N�ö ~� ©

b� �'B
. 

Rogersf Spencer [19]º Holstein 98vöB �ã" Ê

ãFv~ ^�º 5.87 cmf 4.92 cm�î� çãf 2.5

cmf 2.58 cm �î
� ~&�, Rasmussen � [14]f

Danish Holstein~ Ñ ®� ÖN~ ãÖ 4.5 cmf 4 cm

�î� ¾�& � <²º £ 10 mm ;ê z ^îb�,
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çãf 1.9~2.4 cm �î
� ~&
. 6� Rφnningen"

Reitan [21]f Norwegian Red cattle 90v~ ï� Fv ^

�º 5.4 cmf 4.8 cm �î
� ~&
. � �� Ö"

�ã" ÊãFv~ ï� ^�º 5.17 cmf 4.38 cm�B

ÊãFv& z ~�(p<0.001), çã 6� 3.17 cmf

3.05 cm� N�& ®î
(p<0.05). ��� �� Ö"f

jv� " r Fv~ çã 5 Fv *Ú ^�öBº '

' N�¢ �&æò �ã" ÊãFv ^�~ N�öB

ÊãFv& z ~
º 6öB Îv ¢~~&
.

æ�öB Fv �ræ~ ¸�º Ú^�> 5 ªç;

FO"~ B�" F~W ®º &NW� �;>æ� F

B �Ïö ���B¢ �
 [26]. Seykoraf McDaniel

[22]f Holstein~ ï� FO ¸�º 53.0 cm �î
�

~&� Rogersf Spencer [19]º �ã" Êã FO~ ¸

�º '' 51.5 cmf 49.6 cm¢ ~� ÊãFO~ ¸�

& z Ô~
� ~&
. ��¾ � �� Ö" �ã" Ê

ãFO~ æ�öB Fv �ræ~ ¸�öB F~� N

�º �;>æ p~
. æ�öB Fv �ræ~ ¸�&

Ôjæ� OFV~ �j�ö *ç�¾ Fv~ �ç �

b� �� FO" B�� Ã&F > ®V r^ö <²

~ FBV&öB æ�öB Fv �ræ~ ¸�º 7º

� FO" &�W F*�¶¢ �'>�, FOBïö >

'>Ú¢ � �Ïb� �J>Ú¢ � ©�
.

Fv �~ ;��' ßûf Fv&ö �«� > ®º

��b~ ÷£zö 'Ëj �~º�, ß® Fv �f F

*'� OÚ�¶�B 7º� ��j �
 [7, 25]. Fv

� Î·j ª~~º V&f 4~5&æ _f � �çb�

ª~� > ®º�, ª~ �ê& 'b� � ò¢ Fv �

Î·~ 
·Wj Ïª® ßWz�Ò > ì² >V r^

�
. ¢>'b� Fv � Î·" FO"~ &�W"~

&NWf 
� Fv � Î·�
 Fv&� z {Ë>Ú

®º �Ö; _f ö>; Fv � Î·� FO"ö &

� 6>W� z ¸
 [23]. 
B Fv � Î·ö &� �

Ò Ö"¢ �� Bakken [5]f �";� &Ë ô~
�

~&�, Seykoraf McDaniel [22] �� �";� &Ë

ô~� inverted;� &Ë 'îº�, �";� &Ë �ç

'�î
� ~&
. 6� Rφnningen" Reitan [21]f Þ

ï� Fv � Î·� 23%, �";� 77% �Ò� inverted

;� 15% �î
� ~&� Neijenhuis � [12]f �";

� 43%� &Ë ô~� �� Öã� Î·� 31%, �Ò

� Þï� Î·" inverted;� 13% �î
� ~� &

¦ª~ ��¶
f �";� ô~
� ~&
. ��¾

� ��öBº ö>;� &Ë ô~� � 
rb� �"

;b� �Ò>î
. �f ?f N�º ®«, Fv~ ;

��' ßû, OF �ö ~� N� r^b� �'B
.

ö>; Fv � Î·f �Û "OF~ Ö"�B B�~

º� [17], Fv~ �Vö j� ¢�.~ çã� .Z �

©j ÒÏ� r Fvº "ê�{j A² >Ú Fv �

~ ÷Ò' æz& ¢Ú¾� Ö� *� 5 �² OÚÚ

ê~ ¶çj &^N
 [9]. 
B ¸f OF{� �Ú O

FV ÚÏç &Ë � ^B6 7ö ~¾&
º �� Ö

" [3]¢ 6n� r � ��Ö"º OFV~ ;V'�

6¦j Û� R:� OFV~ ÒÏb� OFVf &N

B FO"~ 6>W �¶¢ VB�¢ �j �Ò~º ©

b� �'B
. 

<²~ 1¢ ï� ÖFïf 26.4 kgb� �Ò>îº

�, �º £ 23 kg [14]~ Ö"f 1¢ 2² OF�
º

6öB 1² OF r 10.7 kg~ Ö" [22]�
º ô~b

¾ 14.4 kg~ Ö" [19]�
º 'îº�, �º �Ò�&

¾ æ�, Òò~ «~¾ Wª � Ò·&Ò 5 F*' ²

�ö ~� ©b� �'>�, "�ö j~� Fï� Ã&

� ©f <²~ ®� Bï Òë~ Ö"� �'B
. 6

� 1¢ ï� ÖFï� 4Ö �çöB 32.1 kg� &Ë ô

~� ÖN& ôjæ�B Ã&~&
. 6� &Ë ^î~

ÚË" FO~ ¦O^�º 3Öb� 2Ö �~f N�¢

�&º�(p<0.001), �º Rogersf Spencer [19]& 1¢

ï� ÖFï� 5ÖN¢ B�~� ÖN& ôjæ�B Ã

&~&
º ��Ö"f FÒ~&
. 

Ôf FO~ ¸�, Fv �V, Þï� Fv � Î· �

" ?f 
·� FO~ ßW
f FO"~ B�j Ã&

�Ò > ®
 [10, 23, 24]. ��� FO~ ßW
f F

v& ¶çF > ®º V²& ôjæ� �� �� ~ã

W ^�ö �ÂF *þW� Ã&>V r^ö 7º~


[19]. ß® FO 5 Fv~ ;��' ßûf ÖFï" O

FVf &NB FO" B�" &7� &ê& ®b�, �

º Fv~ Î·" ��& FO"~ &�Wö 'Ëj �

~� ��� F*�¶º Fv~ �¦�' ��ö 'Ë

j "V r^ö <²~ FOBïöB �J>Ú¢ F ©

b� ÒòB
. 

Ö �

�Ú <²~ FO~ ;��' ßWj �Ò~V *~

� jF�êö ®º 259v¢ &çb� 
�~� 
r"

?f Ö�j áî
.

�Ú <²~ FO;f OF'�;� 27.4%� &Ë ô

~� 
rb� BG¦*;� 24.7%, êOòÂ;�

15.1%, ê�;" �";� '' 11.2% �Ò� &;�

10.4% �î
. FO;�ö V� 1¢ ï� ÖFïf &

; FOj &ê <²öB 30.7 kgb� &Ë ô~b�,

� 
rb�º �"; FOj &ê <²öB 29.3 kg�

î� BG¦*; FOj <º <²& 23.5 kgb� &Ë
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'î
. �Ò� &; FO" �"; FOj &ê <²~

ÖFïf BG¦*; FOj &ê <²�
 z ô~


(p<0.001). ÚËf �"; FOj &ê <²öB 158.2

cm� &Ë ^î�, BG¦*; FOj &ê <²öB

149.8 cm� &Ë ~
. �Ò� �"; FOj &ê <

²~ ÚËf BG¦*; FOj &ê <²~ ÚË�


z ^î
(p<0.05). FO~ ï� ¦O^�º &; FO

� 58.8 cm� &Ë Z >� BG¦*; FOf 50.8 cm

� &Ë ~b�, &; FO~ ¦O^�º OF'�;,

êOòÂ; 5 BG¦*; FO~ ¦O^��
 z ^

î
(p<0.01). FO¦Ojº &; FOj &ê <²öB

ÚË~ 38.0%� &Ë ¸~b�, BG¦*; FOj &

ê <²öBº ÚË~ 34.1%� &Ë Ô~
(p<0.01). F

v~ ;�º U¶; Fv& 53.9%� &Ë ô~� � 


rb� ÷; Fv& 22.8%, B·V Î·~ Fv& 15.5%

�Ò� öú; Fv& 7.8%�î� FO *~ö V¢ N

�& ®î
(p<0.05). *Ú Fv~ ï� çã" ^�º

3.11 cmf 4.78 cm �î� �ã" ÊãFO Fv~ ï

� ^�º 5.17 cmf 4.38 cm� �ãFOöB z ^î

b�(p<0.001), çã 6� 3.17 cmf 3.05 cm� �ãF

OöB z �
(p<0.05). ��¾ FO *~ö V� æ�

öB Fv �ræ~ ¸�º N�& ìî
. Fv � Î

·f ö>;� 53.8%� &Ë ô~b�, � 
rb� �

";� 35.2%, ªz�;� 9.3% �Ò� �9;f 1.7%

� �Ò>î
. ÖNö V� 1¢ ÖFïf 4Ö �çö

B 32.1 kgb� &Ë ô~� ÖNf �þ Ã&~&


(p<0.001). ÚËf 3ÖöB 158.9 cm� &Ë ^î� F

O~ ¦O^� 6� 3ÖöB 56.7 cm� &Ë ^îb�,

2Ö �~f N�¢ �&
(p<0.001).
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