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Abstract 

ï ï In 2007, Nicolas Sarkozy, the President of French first proposed carbon tax bill, hoping 

to change the public's consumption habits so as to encourage green business through tax levy. 

Yet it has been strongly objected. In Australia, the House of Representatives passed the 

controversial carbon tax laws on October 12, 2011 to resist the growing problem of climate 

warming. As for Taiwan, the Kaohsiung City Government in the town hall meeting drafted 

Kaohsiung carbon-tax autonomy regulations on March 3, 2009, plans to impose a "carbon 

tax" to the enterprise. EPD has announced in early May of this year that carbon dioxide, 

including six greenhouse gases the air pollutants according to air pollution law. As to the 

amount, the methods to calculate and to collect the tax, they will be studied and worked out 

with the authority given by the central government according to air pollution law. It is 

expected to implement carbon tax levy in three to five years. The purpose of this study for the 

carbon tax levy is to reveal the awareness and the willingness of the representatives of 

construction association in Central Taiwan toward development of green buildings.The 

results show that only 27.68% of the respondents know carbon tax; as for green building 

label, which the Government has promoted for many years, there are 45.77% of respondents 

aware of it. When it comes to carbon tax helping promote green buildings, 73.45% of the 

respondents agree that the builders should pay carbon tax no more than 5% of the projects for 

which do not meet the requirements of green buildings. Moreover, the respondents highly 

agree that the cost of green buildings are higher than the regular ones, up to 89.28% of the 

respondents would accept if the green building cost no more than 10%. To effectively 

promote green buildings, construction costs and the proportion of the carbon-tax shall be the 

key elements affecting the decisions of the construction companies about whether or not to 

build green buildings. This study expects that the construction companies get better aware 

that the users are the carbon tax payers; hope the results of this research can be the reference 

of the construction companies, so as to help them develop green buildings. 

����Keywords����Carbon tax ,Green building, Green building Label 
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Kª�® ¯ xO l 6 ��6 É Ò�z���ã`���2��B4�z��V`�

��ã2�© b ü �	  m � !Kª® ¯ ¥ O l ì 6 É ¿ Ó� 6 É ® ¯ ��^ý � 6

2`����ã2�/�ã�î ü 5 Ã �ª©� �Ì ã��z�� 1�� 5���®

� �E³ù¡�{ù¡�{Ë8{¡�{E³¡�/ 

��������" # � �" # � �" # � �" # � � $ % � ��$ % � ��$ % � ��$ % � ��  & & & & 

ï ï ����ãV��� ��pUU� � �B`��x¡¢ $���£¦· �̧� Û

12 Ã L2�D K´µ¶B4`��x$��£¦�· ¸�î w� �Ì ã�� A�ã�

� 1�� 5���® � �E³ù£¦{ù£¦{Ë8{£¦{E³£¦/ 

��������" # � � ' ( ) � �� * + , - ' ( . / 0 1" # � � ' ( ) � �� * + , - ' ( . / 0 1" # � � ' ( ) � �� * + , - ' ( . / 0 1" # � � ' ( ) � �� * + , - ' ( . / 0 1  

ï ï ����ãV��� ��pUU� � �B`��¿ \¥$��Ò� � � ¿ \Î

§́ ¨�� Û 2 Ã L2�D K´µ¶B4`��¿ \x$��Ò�� � ¿ \Î §́

¨�î w± �¿ � A�ã/ 
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�� ��� ��� ��� � � � " K� � " K� � " K� � " K � L M N O� L M N O� L M N O� L M N O  

ï ï ���î wKª«¬ ��AV��� ©= > �{NV�{NVR{H>�{� � �

©��� ¡Å ' ¦' pUU� pæ� �r���l�= > �� Û 210�pUU� {NV

� 484�pUU� {NVR 470�pUU� {H>� 286�pUU� {� � � 57�p

UU� �A�WÃ pU� ^ 1,507�U� � �/���X 4�+ {t+ xË�©� | �

Þ · y �î w� � Þ · ÷cluster samplingú�Æ�l�ß ý � � xà Ý û r æ Ãm á�

aâ«¬ Ë� � � cv Ò�Ë�µî w�i Þ · /� � Þ · �y �â �g �l�Ò® Ã

� � ÷Ã�Þ {� ! ú�a� � ��� µ L �� � ��� µ á/û ��® Ã � � VÞ �

ªÃ � � �Þ · ÃË¬ /ÛË� � Þ · � ù�Þ Þ · {á â Þ · /����^¡@ K

ª 210ã�� mXÛÜ Kª 177ã�ÛÜ KªmX¿ \r 84.29³/
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�+ ��+ ��+ ��+ � � � % P� � % P� � % P� � % P  

1 1 �� NO� � �� y 	 ����AKª«¬ y z�AV��� ��pUU� � �

rB� ��   �å pæB4�x$��£¤{`��x$���£¦�Ax�å p

æU� � �B4`��¿ \¥$��Ò�� � ¿ \Î ´ §̧ ¨/â��å ^����

Ú�A�   �£¤· ¸¥£¦· ¸x`�¿ \¥� � Ò�¿ \Î §́ ¨©ß à��±

��� � �̂ ªaù¦�a�� � �̂ ª¤ [ Æ« pU{pæ �{;® {�¯¥� °

· ¸/ 

��������2 3 4 5 � 62 3 4 5 � 62 3 4 5 � 62 3 4 5 � 6  

1 1 �� � �̂ ª©	��B � © � U d e �A Q Ì S � B4� ª� A � Ç�b � 5

Ã � 2���SÆ« pU{pæ �{;® {�¯{� ° · ¸/ 

��������� �� �� �� � � � ��� � ��� � ��� � �� 7  ! 8 97  ! 8 97  ! 8 97  ! 8 9  

ï ï �� Wj k H lÇã�]xÌbuv���$��º»ÃIb $��� 9x$��

�á	ºA¥ 6 ��å pæB4�x$��¤\ �± + j / 

��������� �� �� �� � � � ��� � ��� � ��� � �� 7  7  7  7  &&&&8 98 98 98 9  

ï ï ¡��å pæB`��x$��£¦Î ·́ ¸/ 

��������" # � �" # � �" # � �" # � � ' ( � � �� * + , - * + ' (' ( � � �� * + , - * + ' (' ( � � �� * + , - * + ' (' ( � � �� * + , - * + ' ( ����: ; <: ; <: ; <: ; < = > � �� 0 1= > � �� 0 1= > � �� 0 1= > � �� 0 1  

1 1 ���â¡��å pæB4`���¿ \x$��Ò� � � ¿ \�Î §́ ¨�

�û ��   ¼Â $��§ ¨/
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�Q ��Q ��Q ��Q � L M R S T UL M R S T UL M R S T UL M R S T U  

ï ï ���mX©KªA SPSS17.0 �^�� ä lr� 9���� å ©�� x¸��

�Ú©� ŷ �rå¢ ;�^{Ü ¸�� /û 3 w³ �́ � µ ª�� x¶ è · � t¸�

B��� å �¸��A¡���� å �± Ûv¹;/ 

��������? @ 9 A B? @ 9 A B? @ 9 A B? @ 9 A B CCCC

ï ï � ¸�� ¥Ü ¸�� ç¸�Æéw��� � 9B4��® ¯ � ± 9Û v ¢ ;¥�

� ;�³w� ã�� ¸�â �y �r Cronbach’s �©ª�ÆÌ©ªÀ 0.7A��Ö � �

�ãKªÛÔÆ ;�È9PÍ � ¸/aÜ ¸�� 	�Ö �ç¸���� 9B4Æ�ã©

�gv ¢ ;/ï

��������D 
 E 4 5D 
 E 4 5D 
 E 4 5D 
 E 4 5 CCCC

ï ï ���3 wå¢ ;�^�� y z�  � ´µ¶©��� � � 2�� ÛÆ« pU{p

æ� } {pæ �{;® {�¯{� ° · ¸{pæ� �K {pæ©���± Ó ÛÈ É I

b $��� 9xpæ©���± Ó ÛÈ É $��º»���� ´µ¶B�¥$��©

£¤· ¸{�x$��uv2L£¦· ¸{�¿ \¥$��Ò� � � ¿ \Î ´¸�

Ì�ã® ¯ A± �¿ � �±/ 

��������F G H � I 6 A BF G H � I 6 A BF G H � I 6 A BF G H � I 6 A B  

ï ï r�� ��� å �â�³ �́ � µ ª�� ©� �¡��l� µ ª� ± 9¦ ô ;�

µ �� µ ª¦ô ;¸���ã® ¯ Ö âå¢ ;�^VA¡ ¢ª{· �ª{º�· �

±/a� µ ª¦ô ;¸���Ö A Levene �^ãx°ä;� �±�� µ ª�� Ö A F

Yx°ä;�±�9°ä· µ ¶�û A Scheffe{LSD¸��� � ¿ Ó/ 

��������J KJ KJ KJ K L +L +L +L + t M NM NM NM N  

ï ï ���r¡�´µ¶;® �± Uß à´µ¶£¤x£¦· ¸�µî w¶ è · � t¸

�� �� ��� å ��ã® ¯ A¡ ¢ª{º�· x tY� �±/ïï
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& 3 (& 3 (& 3 (& 3 ( ����4 5 6 74 5 6 74 5 6 74 5 6 7 ����

ï ï �»c� �rWÃ ���aÔÃ ��� BÞ · · ��� Ü ¸�� �a<Ã ���

BÞ · · ��� � �� x� �̂afÃ ��� B´µ¶B4�¥$���£¤· ¸

��� �aiÃ ��� B´µ¶B4�x$��2L£¦· ¸��� �aWÃ �

�� B´µ¶B4�¿ \¥$��Ò�� � ¿ \Î §́ ¨��� /ï

������������ V W 7V W 7V W 7V W 7 R SR SR SR S  

³w� ¸¸�y �Û�WCronbach`s  �]xW æ x � ¸]�Ä Ú§^��ÔÆ ;Ö

AWCronbach`s  �]Ó þ ������î wWCronbach`s  �]¸�y ��ÌpzRÏS 

 

 

ï ï ��� � �ÌB�x$���£¤· ¸{B`��x$��£¦xB`��

¿ \¥$��Ò�� � ¿ \Î §́ ¨©� ¸Yq %� 4-1Æ±�T À 0.7A���±�

��©Kª9Û_ �;ÃÔÆ ;/ 

ï ï �Ñ�â�g Ü ¸y ¨ A8 É � ¸� ¡ y � � A¼| ���N� ¨ x�g Ü ¸©

ª/® ¯ °±�N� ¨ ©�gÜ Ü̧ 4 0.847~0.954 ��R� 4-1 Æ±/~�°Ù��

��Kª9ÛP¸+t u¦Ì ô ¥� ��ç+ / 

� 4- 1 ���ã�N� ¨ ©� ¸¥Ü ¸©ª��  

Kª� ¨ ï �ãLªï Cronbach’s �©ª �gÜ ¸ï

B�x$���£¤ï 6 .722 .849 

B`��¥$���£¦ï 12 .912 .954 

B`��¿ \¥$��Ò�� � ¿ \ï 2 .718 .847 

� � � ÊS���6 �

         N * y 
� =  

 (1 + ( N – 1 ) * y 
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�� ��� ��� ��� � X Y Z [ \ � � ] ^ R SX Y Z [ \ � � ] ^ R SX Y Z [ \ � � ] ^ R SX Y Z [ \ � � ] ^ R S  

ï ï �KªX 4Ë�{��x´µ¶« ;h�: ��~�zKª«¬ mX � ^ 177ã�

ÌV´µ¶���« = > �pU¶ 25��NVRpU¶ 37��NV�pU¶ 40��

H>�pU¶ 36��� � �pU¶ 39��� ^ 177�/ 

����____X YX YX YX Y Z ` aZ ` aZ ` aZ ` a bbbb

ï ï ´µ¶« ;¤ ¦ 6 ´µ¶Æ« pU{pæ �{;® {�¯{� ° · ¸�Ì�� ®

¯ RÏSï

/ O P Q A/ O P Q A/ O P Q A/ O P Q A CCCC

RRRR����SSSST U ; VT U ; VT U ; VT U ; V CCCC

â ´µ¶Æ« pUaU �â 177ãÛÜ · �V�Æ« pUrW= > �]¶Û 25��

�· �ª� 14.12³�WNVR]Û 37���· �ª� 20.90³�WNV�]Û 40���

· �ª� 22.61³{WH>�]Û 36���· �ª� 20.34³�W� � �]Û 39���·

�ª� 22.03³�q %� 4-2/ 

ï ï ï ï ï ï ï ï ï � 4- 2 Æ« pU�ª�¬� 

� 2 �ª ± �¿  

= > � 25  14.12 

NVR 37  20.90 

NV� 40  22.61 

H>� 36  20.34 

� � � 39  22.03 

É ^ 177 100.00 

RRRR����SSSS; < W X; < W X; < W X; < W X CCCC

â ´µ¶pæ �aU �â 177ãÛÜ · �V� �rWç � �]Û 60���·

�ª� 33.90³�W���]Û 48���· �ª� 27.12³�Wè ���]Û 7���·
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�ª� 3.96³�W� �]Û 6���· �ª� 3.39³�W��]Û 25���· �ª� 14.12

³�WÌb]Û 31���· �ª� 17.51³�q %� 4-3/ 

ï ï ï ï ï ï ï � 4- 3 pæ ��ª�¬� 

� 2ï �ªï ± �¿ ï

ç � �  60  33.90 

���  48  27.12 

è ���   7   3.96 

� �   6   3.39 

��  25  14.12 

Ìb  31  17.51 

É ^ 177 100.00 

RRRR����SSSSE YE YE YE Y CCCC

ïïïï â ´µ¶;® aU �â 177 ãÛÜ · �V�Wé;]Û 149 ���· �ª� 84.18

³�aWê;]Û 28���· �ª� 15.82³�°±�´µ¶�éê;® ¿ \�ë°±

���' Ì ;ré;�' �ªP4ê;�q %� 4-4/ 

ï ï ï ï ï ï ï ï ï � 4- 4 ;® �ª�¬� 

� 2 �ª ± �¿  

é 149  84.18 

ê  28  15.82 

É ^ 177 100.00 

RRRR����SSSSZ [Z [Z [Z [ CCCC

ïïïï â ´µ¶�¯aU �177 ãÛÜ · �V�g �¯�Òf8�m 
r 40 ëAÏ{41

�50 ë{51 ëA��NÃ �¯�V�AW51 ëA�]� 43.50³rè ¾�Ì
rW41

�50ë]� 37.85³�W40ëAÏ]è d �� 18.65³�q %� 4-5/ 
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ï ï ï ï ï ï ï ï ï � 4- 5 �¯�ª�¬� 

� 2ï �ªï ± �¿ ï

40ëAÏ 33  18.65 

41�50ë 67  37.85 

51ëA� 77  43.50 

É ^ 177 100.00 

RRRR\\\\SSSS] ^ 8 9] ^ 8 9] ^ 8 9] ^ 8 9 CCCC

ï ï â ´µ¶� ° · ¸aU �177 ãÛÜ · �V�AWáô x��Æ]� 38.42³rè

¾�Ì
rW� � ]� 36.72³�WPVAÏ]è d �� 24.86³�q %� 4-6/ 

ï ï ï ï ï ï ï ï ï � 4- 6 � ° · ¸�ª�¬� 

 

 

 

 

 

� 2ï �ªï ± �¿ ï

PVAÏï 44  24.86 

� � ï 65  36.72 

áô x��Æï 68  38.42 

É ^ï 177 100.00 
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������������ X Y Z " � � � � � �  ) * � 7X Y Z " � � � � � �  ) * � 7X Y Z " � � � � � �  ) * � 7X Y Z " � � � � � �  ) * � 7  

â ´µ¶aU �177 ãÛÜ · �V�q %� 4-7�B4�©§ o9¡�· ¸¶²

� 27.68³�a$��º»| ¸�¼½ ¾��´µ¶9¡�· ¸¶� 45.77³�BIb $

��� 99£¤· ¸¶�²� 29.94³�B¡�$��º»Ûh¥©�¶�( ÛPÀ 76.27

³�´µ¶�±ù¡��B$��º»ÃIb $��� 9ÛÜ � rf�¶�ù¡�¶

¿ \� 68.93³�M4S T Bü ý $��º»��©� # ÃÅ î ���ù¡�¶� 71.75

³�q %� 4-7Æ±/��� ª� Vý ¤�´µ¶²B4$��º»| ¸9ÓP©£¤

· ¸�&Ìuv k c£¤· ¸( � U þ�°% S T Ûv ³ � G 6 U 
 $��º» | ¸

Ñ�3t � � ; � $��S w¹M4��S T � ^ 3-5��g è �`���&¥

�� �� Ûß à©��' �B4��§ o£¤· (̧ �U þ�G 6 S T Úû � ;S

wU 
 Ñ���' ¶ët � û �Â 6 ��ARg � �� �� 0 Ûç+ �t / 

� 4- 7 �¥$���£¤· ±̧ �¿  

 
 

2� E³¡� ¡� Ë8 ù¡� E³ù¡� 

¡��©§ o 2.26 25.42 29.95 34.46  7.91 

¡�$��º»| ¸ 2.82 42.95 31.64 22.03  0.56 

¡�Ib $��� 9 5.08 24.86 23.17 44.07  2.82 

¡�$��º»Û�h¥ 2.26  6.78 14.69 47.46 28.81 

¡�$��º»ÃI b $�� �

9�ÛÜ � rf� 
3.39  9.60 18.08 46.33 22.60 

¡�S T B$��©� # ÃÅ î  1.69  7.91 18.65 47.46 24.29 
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�� ��� ��� ��� � � �� �� �� � � � � �� � � �� � � �� � � � c d e f ) g � 7c d e f ) g � 7c d e f ) g � 7c d e f ) g � 7  

â ´µ¶aU �177ãÛÜ · �V�ËÌ B4`��x$��ÛP¸£¦�q %

� 4-8�B4S T è �`���ã�59.89³�´µ¶�±£¦¹S T BE$��`

�¶�£¦�¿ \� 41.81³�&ëÛ 32.77³�´µ¶�ù£¦¹S T A`��� ¼

½ $���£¦�¿ \� 45.76³{`��Í ÇÎ CO2 ? @ �£¦�¿ \� 48.59³{

�Í � �)} bê�£¦�¿ \� 50.28³¹̀ ��Í � $>̈ � �£¦¿ \� 58.76

³¹¡¢ $��Í �" &' e: + �£¦¶� 54.23³¹$��Í Çd �» � Ê-. �

£¦¶� 70.06³¹$��Í � �º» J >�£¦¶� 63.84³¹$��©ñ�Ò�ÓÔ

Õ ��P�£¦¶� 87.01³¹$��t �¥`��£¦¶� 62.71³¹a`��Ò�

� � �ß àÏ$��§ ¨�£¦¶� 53.11³/ 

��� ª� ý ¤�~4bc§ \ PË �´µ¶B4¥bêc�Ûv©S wT ñ £¦

©} ¸�&S T D� Ä � ���Ö Ê û G ~  ̧ ÙÄ $��� # ü ðy ��Aâ�

��`��ß à$���¼½ /
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� 4- 8 �x$��2L£¦· ±̧ �¿  

2�ï E³£¦ï £¦ï Ë8ï ù£¦ï E³ù£¦ï

S T è �`�� 10.17 49.72 19.21 14.69 6.21 

S T BE$��`��  3.39 38.42 25.42 23.73 9.04 

S T A`��� ¼½ $��  9.04 36.72 24.87 24.29 5.08 

`��Í ÇÎ CO2 ? @   9.04 39.55 25.43 20.90 5.08 

`��Í � �)} bê 10.17 40.11 24.30 19.21 6.21 

`��Í � $>̈ �  11.86 46.90 18.08 18.08 5.08 

¡¢ $��Í �" &' e: +  10.73 43.50 32.78 10.73 2.26 

$��Í Çd �» � Ê-.  10.17 59.89 22.03  5.65 2.26 

$��Í � �º» J > 13.56 50.28 27.12  5.65 3.39 

$��©ñ�Ò�ÓÔÕ ��P 32.77 54.24 9.60  3.39 0.00 

$��t �¥`�  9.60 53.11 22.04 11.30 3.95 

`��Ò�� � ß àÏ$��§ ¨ 11.86 41.25 31.64 11.30 3.95 
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�+ ��+ ��+ ��+ � � � h i � � � � j k l m h i n X 7� � h i � � � � j k l m h i n X 7� � h i � � � � j k l m h i n X 7� � h i � � � � j k l m h i n X 7  

ï ï ´µ¶VB4Ä ÇÈ É $��¶�Í Î ´`��©¿ \r 10³AÏ¶�� 88.14

³�a$���Ý Þ ¿ ÔÕ ��P�89.28³�´µ¶�±P4 10³AÏ�rÍ Î ´��

q %� 4-9/ 

� 4- 9 �¿ \¥$��Ò�� � ¿ \Î ´ ±̧ �¿  

 

2�ï <5³ <10³ <15³ <20³ >20³ 

ÇÈ É $���Í Î ´��¿ \ï 73.45 14.69 7.34 1.13 3.39 

$��Ý Þ ÓÔÕ ��P�¾d �Í Î ´ï 65.54 23.74 6.21 2.82 1.69 
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�Q�Q�Q�Q ���� L M o pL M o pL M o pL M o p R SR SR SR S bbbbbbbb

���î w� �Ì zã�÷Likert scaleú÷� � ì h�1989úå ^©Kª�� B�

� � � pU�U� ��   V��� �å pæB`��¡¢ $��£¤¥§ ¨/aÔ

��Ûv�x$���£¤�� Û 6 Ã L2�¤ ¦ S�©§ o{$��º» | ¸{

I b $�� � 9{$��º»Ûh¥©�{$��º»ÃIb $��� 9�ÛÜ �

rf�{S T Bü ý $��º»©��� è uv � # Ã Å î � D KÌ¡� · ¸/a<

��Ûv`��x$���£¦�� Û 12 Ã L2�¤ ¦ SS T è �`��{S T

BE$��`��{S T A`��� ¼½ $��{`��Í ÇÎ CO2 ? @ {`

��Í � �) } bê{`��Í � � $>̈ � {¡¢ $��Í �" &' e : + {

$��Í Ç d � » � Ê-. {$��Í � �º» J >{$��©ñ�Ò�ÓÔÕ ��

rP{$��t m h¥�¥`�{`��Ò�� � �ß àÏ$��§ ¨/ 

Kª«¬ aÔ��¥a<��©NL2� î w � � Ì zã�© 5 �ã í ¸÷5-point 

scalesú©h² ^ãy ��b 2rE³¡�ME³ù¡��AxE³£¦ME³ù£¦�

� � 5¥�m / � � 5�M 1�/	 � BaÔ¥a<��©NL2�® �^NL2

©¡ ¢�ª��m � �ªPþ? / ©�R� 4-10{� 4-11/ 

ï � 4- 10 �x$��£¤h² ^ãy � 

�x$��£¤ è L Y è áY ¡ ¢ª º�·  

¡�$��º»| ¸ï 1 5 3.25  .851 
¡�$��º»Ñ�+ ÛIb $��� 9ï 1 5 2.85  .995 
¡��©§ oï 1 5 2.80  .985 
¡�$��º»ÃI b $�� � 9ÛÜ 

� rf�ï
1 5 2.25 1.020 

¡�S T B$��º»��©� # ÃÅ î ï 1 5 2.15  .938 
¡�$��º»Ûh¥©�ï 1 5 2.06  .954 
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ï � 4- 11 `��x$��£¦h² ^ãy � 

 

Ì
� Bai��´µ¶��� � ��� �� � å Ô�ù¦« ;´µ¶B�x$

���£¤· ¸Û· µ {�� ��� å <�ù¦« ;´µ¶B`��x$��£¦Û

· µ x�� � å f�ù¦« ;´µ¶B`��¿ \¥$��Ò�� � ¿ \Û· µ �Ì

V´µ¶©;® « ;�î w¶ è · � t¸��Ìb« ;Ö î w³ �́ � µ ª�� �� ©/ 

÷Ôú´µ¶« ;¥�x$��£¤³ �́ � µ ª��  

1{³ �́ � µ ª�� ® ¯ RÏ�¡ÙÆ« pU¥¡��§ ox¡�$��º» | ¸

9°ä· µ �a�¡�$��º»Ñ�+ ÛI b $��� 9f¶©£¤· ¡̧ ¢�

ª� ' �· µ ùá�°±�WpUU� B�2�£¤· Ü̧ 4Ë8¥ù¡�©�¹

Ð Ñâ¡�$��º»Ûh¥©�{¡�$��º»ÃIb $��� 9�ÛÜ �

rf�x¡� S T B$��º»��©� # Ã Å î f¶©£¤· ¡̧ ¢�ª� ' ·

µ ëùá�Ì£¤· ¸ Ü 4E³ù¡�¥ù¡�©�����^ª�  � 6 �2é

$��f ¼Â ¾��&´µ¶B4uvk c§ùn î �°±S T S w¼½ x � Å

Û r � ;¹�scheffe � � ¿ Ó® ¯ ¡Ù�â¡��©§ o9°ä· µ ©8® r �

� �>NVR¹¡�$��º»| ¸���9°ä· µ ©8® rNV�>= > �x�

� �>= > ��® ¯ %�4-12/ 

��x$��£¦ è L Y è áY ¡ ¢ª º�·  

£¦$��©ñ�Ò�ÓÔÕ ��Pï 2 5 4.16  .732 
£¦$��Í Çd �» � Ê-. ï 1 5 3.70  .816 
£¦$��Í � �º» J >ï 1 5 3.65  .905 
£¦$��t m h¥�¥`�ï 1 5 3.53  .954 
£¦¡¢ $��Í �" &' e: + ï 1 5 3.50  .905 
£¦`���ß àÏ$��§ ¨ï 1 5 3.46  .977 
£¦S T è �`��ï 1 5 3.43 1.059 
£¦`��Í � $>ã̈ � ï 1 5 3.42 1.075 
£¦`��Í � �)} bêï 1 5 3.29 1.083 
£¦`��Í ÇÎ CO2 ? @ ï 1 5 3.27 1.051 
£¦S T A`��� ¼½ $��ï 1 5 3.20 1.068 
£¦S T BE$��`�ï 1 5 3.03 1.060 
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�4- 12 Æ« pU¥�x$��£¤³ �́ � µ ª�� �x� � ¿ Ó 

Ä;Å_^;É 8)9
ÿ�`  

ªK« ADC
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  y °
 

ÂKÃçÄ7Å�Æ�Ç>È  

IKJ7L
2.57 1.144 

3.411 .010 3.243 .014* 
OQP 6

>
IKJ7L

 

M�N 6
2.58  .996 35476
2.72  .678 IKJ 6
2.80  .966 OQP 6
3.26  .880 

Â�Ã;É 8$9�ÊËÌ±¹
 

35476
2.80  .645 

2.779 .029 3.320 .012* 
IKJ 6

>
35476

 OQP 6
>
35476

 

M�N 6
3.11  .979 IKJ7L
3.27  .932 OQP 6
3.44  .754 IKJ 6
3.48  .751 

Â�Ã;É 8$9�ÊËÍ2Î Ï±ÑÓÒ7Ô É 89]Õ�Ö
 

35476
2.56  .712 

3.710 .006 2.170 .074 

 
M�N 6

2.69 1.091 IKJ 6
2.78  .891 OQP 6
2.92  .929 IKJ7L
3.22 1.158 

Â�Ã;É 8$9�ÊËÑ�×ÙØ Æ�Ú  

IKJ7L
1.70  .661 

1.603 .176 2.377 .054 

 
OQP 6

2.00 1.100 M�N 6
2.08  .906 35476
2.28  .980 IKJ 6
2.30  .992 

Â�Ã;É 8$9�ÊËå�Ò�Ô É 8$9�ÕÖ�Î Ñ>æ±è�é>ê>ë
²

 

IKJ7L
2.00  .972 

.674 .611 1.283 .279 

 
M�N 6

2.19 1.037 OQP 6
2.21 1.080 35476
2.36  .952 IKJ 6
2.50 1.013 

Â�Ã�î�ï�ð�É 89�ÊË�8�ó Æ øù�åÙú7û
 

IKJ7L
1.81  .811 

1.868 .118 1.877 .117 

 
M�N 6

2.11  .887 OQP 6
2.26 1.117 IKJ 6
2.28  .933 35476
2.36  .810 

×S*rp<0.05°äÀ � 
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2{rpæ �¥�x$��£¤©· µ ��³ �́ � µ ª�� �® ¯ %� 4-13�

¡Ùpæ �¥¡��§ ox¡�$��º»Ûh¥©�9°ä· µ �ÌVâ¡

��§ oV�Ì£¤· ¡̧ ¢�ªÜ 4 1.33-3.04©��Ü 4E³ù¡�¥Ë8©

��ÌVA���÷3.04ú£¤· ȩ̀ P{ç � �÷2.88ú£¤· ¸
©{� �÷1.33ú

£¤· ¸ è þ¹aâ¡�$��º»Ûh¥©�V�A���÷2.33ú£¤· ¸ è

P{ç � �÷2.15ú
©¹� �÷1.33úè þ¹� scheffe � � ¿ Ó® ¯ ¡Ù�â¡

��©§ o9°ä· µ 8® r���>� �{���>��{ç � �>� �xÌb>

� �¹� LSD � � ¿ Ó® ¯ ¡Ù�â¡�$��º»Ûh¥©�9°ä· µ 8® r

ç � �>� �{ç � �>Ìb{���>è ���{���>Ìbx���>� �/
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� 4- 13 pæ �¥�x$��£¤³ �́ � µ ª�� �x� � ¿ Ó 

Ä-Å	^-É 8�9 ÿ
`  

A�¬�K®
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
 

v�w ¯
 F x  

v�w ¯
 
v�w�u g´Æ  

 

ÂKÃçÄ7Å�Æ�Ç>È  

z�{
1.33  .516 

1.091 .367 4.034 .002** 

|�}�{
>
z�{

 |�}�{
>
}�{

 ~+���
>
z�{

 �+�
>
z+{

 

� |�}�{
2.43 1.272 }�{
2.62  .852 �+�
2.77  .935 ~+���
2.88  .976 |�}�{
3.04  .944 

Â�Ã-É 8�97Ê�Ë�Ì¹
 

z�{
2.67 1.033 

.717 .611 2.292 .048  

}�{
3.08  .935 � |�}�{
3.14  .900 ~+���
3.17  .785 �+�
3.23  .774 |�}�{
3.56  .848 

Â(Ã É 8Ä9�Ê�ËÍ�Î ÏKÑçÒ7Ô É 8�9Õ�Ö
 

� |�}�{
2.57  .535 

4.534 .001 1.037 .377  

�+�
2.70  .952 ~+���
2.73  .880 }�{
2.88 1.234 z�{
3.00 1.549 |�}�{
3.10  .973 

Â�Ã-É 8�97Ê�Ë�åÒ�Ô É 8,9¸Õ�Ö;Î Ñæ7è�éçê´ë ²
 

z�{
1.33  .516 

.942 .455 2.357 .042  

� |�}�{
1.57  .535 �+�
2.10 1.062 ~+���
2.25 1.035 }�{
2.42  .987 |�}�{
2.46 1.010 

Â�Ã�î�ï�ð�É 8�9Ê�Ë,8/ó Æ øKù�åú�û
 

z�{
1.33  .516 

.669 .648 2.231 .053  

� |�}�{
1.57  .535 �+�
1.97  .964 ~+���
2.20  .988 }�{
2.27  .827 |�}�{
2.33  .930 

×S**r p<0.01°äÀ � 

 
� 4- 13 pæ �¥�x$��£¤³ �́ � µ ª�� �x� � ¿ Ó÷�ú 
Ä�Å�^�É 89 ÿ�`  

A�¬�K®
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  LSD

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
 

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  

Â�Ã�É 8�9´ÊËKÑ�×ÙØ Æ7Ú  

z�{
1.33  .516 

1.265 .281 2.798 .019* 

~+���
>
z�{

 ~+���
>
�+�

 |�}�{
>
� |�}�{

 |�}�{
>
�+�

 |�}�{
>
z�{

 

� |�}�{
1.57  .535 �+�
1.73  .868 }�{
2.04  .774 ~+���
2.15 1.005 |�}�{
2.33 1.018 

×S*r p<0.05°äÀ � 
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3{r¸�;® ¥�x$��£¤�· ¸�A¶ è · � t¸�� ¸��® ¯ %� 4-14�

¡Ù;® ¥�x$��£¤ù9°ä· µ �ùÁ éêÌ£¤· ¡̧ ¢�ª· µ ù

á�2éê´µ¶B4�x$��£¤�À °ä· µ / 

� 4- 14 ;® ¥�x$��£¤¶ è · � t¸��� � 

Ä�Å�^7É 8�9 ÿ�`  

¯±°
 a�b�c�d	e  t

jNl
 

f�q  r�s�h  
Ê�t�u

 t x  
v�w ¯

 

ÂKÃçÄ7Å�Æ�Ç>È  

�
 2.79 1.022 

-.175 .862 �
 2.82  .772 

ÂKÃ±É 8,9¸Ê�Ë´ÌK¹  

�
 3.31  .837 

1.912 .064 �
 2.96  .881 

Â±Ã�É 8�9ÓÊ�Ë�ÍdÎ Ï7Ñ>Ò�Ô
É 8�9¸Õ�Ö  

�
 2.86  .993 

.180 .858 �
 2.82 1.020 

ÂKÃ±É 8,9¸Ê�ËKÑ�×ÙØ Æ7Ú  

�
 2.05  .985 

-.316 .753 �
 2.11  .786 

Â±Ã�É 8�9ÓÊ�Ë�åÓÒ�Ô É 8�9
Õ�Ö&ÎÐÑ>æ±è�é>ê>ë ²

 

�
 2.24 1.050 

-.241 .811 �
 2.29  .854 

Â±Ã�î±ï�ð7É 8�9çÊ�Ë18�ó Æ
øÙù�åÙú�û

 

�
 2.16  .987 

.375 .709 �
 2.11  .629 
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4{r¸��¯¥�x$��£¤©· µ ��³ �́ � µ ª�� �® ¯ %� 4-15�ï  

ÌV�¯�¡�$��º»Ûh¥©�x¡� S T B$��º»��©� # ÃÅ î    

9°ä· µ �ÌVA 51 ëA�©´µ¶£¤· ¸ÓP¹� scheffe � � ¿ Ó® ¯ ¡   

Ù�â¡�$��º»Ûh¥©�9°ä· µ 8® r 41~50ë>40ëAÏ{51ëA

�>40 ëAÏ{x 51 ëA�>41~50 ë¹â¡�S T B$��º»��©� # ÃÅ

î 9°ä· µ ©8® r 51ëA�>40ëAÏx 51ëA�>41~50ë/ 

� 4- 15 �¯¥�x$��£¤³ �́ � µ ª�� �x� � ¿ Ó 

Ä/Å�^/É 8T9 ÿ
`  

²´³
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 
v�w�u g´Æ y °  

ÂKÃçÄ7Å�Æ�Ç>È  

40 �	���  2.75 1.002 

.770 .465 .131 .877  51 �	���  2.83 1.037 

41~50 �  2.83  .956 

ÂKÃ±É 8,9¸Ê�Ë´ÌK¹  

51 �	���  3.14  .990 

1.462 .235 .729 .484  41~50 �  3.21  .860 

40 �	���  3.34  .788 

ÂKÃ7É 8,9]Ê�Ë7ÍÞÎ
Ï±ÑÓÒ7Ô É 8�9]Õ�Ö  

51 �	���  2.69  .967 

.054 .947 .576 .563  41~50 �  2.85  .980 

40 �	���  2.92 1.023 

ÂKÃ7É 8,9]Ê�ËKÑ�×
Ø Æ7Ú  

40 �	���  1.74  .696 

4.636 .011 13.205 .000*** 

41~50 � >40 �����  

51 ����� >40 �����  

51 ����� >41~50 �  

41~50 �  2.14  .990 

51 �	���  2.72 1.099 

ÂKÃ7É 8,9]Ê�Ë�åÙÒ
Ô É 8�9]Õ�Ö&Î�Ñçæ
è�éçê>ë ²

 

40 �	���  2.06  .922 

1.296 .276 3.034 .051  41~50 �  2.31 1.077 

51 �	���  2.59 1.053 

ÂKÃ±î´ï�ð±É 8,9¸Ê
Ë@8�ó Æ øfù�å¸ú7û  

40 �	���  1.97  .873 

2.434 .091 5.870 .003** 
51 ����� >40 �����  

51 ����� >41~50 �  
41~50 �  2.14  .899 

51 �	���  2.66 1.045 

ï ×S**rp<0.01°äÀ ��***rp<0.001°äÀ �
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5{r¸�� ° · ¸¥�x$��£¤© · µ �� ³ � ´ � µ ª�� �® ¯ %�  

ï 4-16�¡ÙùÁ ´µ¶� � ° · ¸r ! �´µ¶B4�x$��£¤· ¸©¡ ¢

ª T Ü 41.84-3.26�°±´µ¶ � ° · ¸¥�x$��£¤· ¸�À · µ ;�ù

9�^��°ä;/ 

� 4- 16 � ° · ¸¥�x$��£¤³ �́ � µ ª�� � 

Ä�Å�^7É 8�9 ÿ�`  

µ�¶¸·7¹
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

ÂKÃçÄ7Å�Æ�Ç>È  

���
2.69  .917 

2.025 .135 .575 .564 
��� ^+�W� ª 2.85 1.026 
9 J ��� 2.86 1.025 

ÂKÃ±É 8,9¸Ê�Ë´ÌK¹  

���
3.25  .848 

.020 .980 .009 .992 
9 J ��� 3.25  .866 
��� ^+�W� ª 3.26  .857 

ÂKÃ±É 8,9¸Ê�Ë7Í�Î Ï±ÑÓÒÔ É 8�9]Õ�Ö  

9 J ��� 2.84 1.033 

1.588 .207 .006 .994 
��� ^+�W� ª 2.85 1.040 ���

2.86  .933 

Â�Ã�É 8�9´Ê�Ë�Ñ�×>Ø Æ
Ú  

9 J ��� 1.84  .776 

1.467 .233 2.373 .096 
���

2.03 1.060 
��� ^+�W� ª 2.24  .932 

Â�Ã�É 8�9´Ê�Ë�å>Ò�Ô É8,9¸Õ�Ö�Î Ñçæ7è�éçê´ë ²
 

9 J ��� 2.05  .834 

2.916 .057 3.935 .021 
���

2.11 1.062 
��� ^+�W� ª 2.51 1.044 

Â�Ã�î�ï�ð�É 8�9´Ê�Ë58ó Æ øfù�åÙú7û  

9 J ��� 1.98  .762 

3.315 .039 2.347 .099 
���

2.08 1.020 
��� ^+�W� ª 2.34  .940 
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÷<ú´µ¶« ;¥`��x$��£¦ï

1{Æ« pU¥`��x$��£¦ï

÷1ú`��£¦��Sr¸�Æ « pU¥`��x$��£¦©· µ �� ³ �

´ � µ ª�� �® ¯ %� 4-17�ÌVS T è �`��©£¦· ¸9°ä· µ �

Ì¡ ¢�ªÜ 4 3.00-3.90�ÌVA� � �÷3.90ú�£¦· ȩ̀ P{NVR÷3.65ú


©{H>�÷3.00úè þ¹S T BE$��`��©£¦· ¸9°ä· µ �

Ì¡ ¢�ªÜ 4 2.58-3.49©��Ü 4ù£¦¥Ë8©��ÌVA� � �÷3.49ú

�£¦· ȩ̀ P{NVR÷3.16ú
©{H>�÷2.58úè þ¹S T A`���

¼½ $��©£¦9°ä· µ �Ì¡ ¢�ªÜ 4 2.86-3.69©��Ü 4ù£¦¥Ë

8©��ÌVA� � �÷3.69ú£¦· ȩ̀ P{= > �÷3.36ú
©{H>�÷2.86ú

è þ¹`��Í ÇÎ CO2 ? @ ©£¦¡ ¢�ªÜ 4 2.85-3.72©��Ü 4ù£¦

¥Ë8©��ÌVA� � �÷3.72ú£¦· ȩ̀ P{NVR÷3.38ú
©{NV�

÷2.85úè þ¹`��Í � �) } bê©£¦9°ä· µ �Ì ¡ ¢�ª Ü 4

2.88-3.67 ©��Ü 4ù£¦¥Ë8©��ÌVA� � �÷3.67ú£¦· ȩ̀ P{

= > �÷3.40ú
©{NV�÷2.88úè þ/ 

÷2ú$��£¦��S¡¢ $��Í �" &' e: + ©£¦· ¸9°ä· µ �Ì ¡ ¢

�ªÜ 4 3.17-3.97©��· µ ùá�°±´µ¶B�L29ÓP©£¦· ¸�Ì

VA� � �÷3.97ú£¦· ȩ̀ P{NVR÷3.51ú
©{H>�÷3.17úè þ¹

$��©ñ�Ò�ÓÔÕ ��P©£¦· ¸9°ä· µ �Ì ¡ ¢�ª Ü 4

3.88-4.46©��Ü 4Ë8¥£¦©��· µ ùá�´µ¶B�L2ë9ÓP©£

¦· ¸�ÌVANVR÷4.46ú£¦· ȩ̀ P{H>�÷4.39ú
©{NV�÷3.88ú

è þ¹$��t m h¥�¥`©£¦· ¸9°ä· µ �Ì¡ ¢�ªÜ 4 2.97-4.00

©��Ü 4ù£¦¥£¦©��ÌVA� � �÷4.00ú£¦· ȩ̀ P{NVR÷3.70ú


©{H>�÷2.97úè þ/ 

÷3ú� scheffe � � ¿ Ó® ¯ ¡Ù�âS T è �`��9°ä· µ 8® r� � �>H

>�x� � �>NV�{S T BE$��`��9°ä· µ 8® r � � �>H>
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�{S T A`��¼½ $��9°ä· µ 8® r� � �>H>�{`��Í Ç

Î CO2 ? @ 9°ä· µ 8® r� � �>NV�{̀ ��Í � �)} bê9°ä·

µ 8® r� � �>NV�{¡¢ $��Í �" &' e: + 9°ä· µ 8® r� � �

>H>�{$��©ñ�Ò�ÓÔÕ ��P9°ä· µ 8 ® rH>�>NV�xN

VR>NV�¹$�� t m h¥�¥`�9°ä· µ 8® rNVR>H>�x� �

�>H>�/ 
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� 4- 17 Æ« pU¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó 

�+� Ä7Å�^7É 8�9
ÿ ?  

ªK« ADC
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  y °
 

îKï õ��+��� Ä�Å  

M�N 6
3.00  .956 

4.425 .002 4.733 .001** 
OQP 6

>
M�N 6

 OQP 6
>
IKJ 6

 

IKJ 6
3.18 1.259 35476
3.40 1.000 IKJ7L
3.65  .978 OQP 6
3.90  .821 

î7ï�ð��±É 8�9����
Ä�Å  

M�N 6
2.58 0.967 

.919 .454 4.028 .004** 
OQP 6

>
M�N 6

 

IKJ 6
2.88 1.159 35476
3.04 0.978 IKJ7L
3.16 1.143 OQP 6
3.49 0.823 

î7ï�� ��� Ä�Å����
É 8�9  

M�N 6
2.86  .899 

1.522 .198 3.665   .007** 
OQP 6

>
M�N 6

 

IKJ 6
3.03 1.097 IKJ7L
3.11 1.197 35476
3.36  .995 OQP 6
3.69  .950 

�+� Ä�Å������ CO2

� E  

IKJ 6
2.85 1.145 

4.593 .002 4.163   .003** 
OQP 6

>
IKJ 6

 

M�N 6
3.06  .984 35476
3.36  .860 IKJ7L
3.38 1.233 OQP 6
3.72  .724 

��� Ä�Å��N�������
���  

IKJ 6
2.88 1.159 

5.126 .001 2.876   .024* 
OQP 6

>
IKJ 6

 

M�N 6
3.22  .929 IKJ7L
3.32 1.313 35476
3.40  .913 OQP 6
3.67  .869 

��� Ä�Å�����É N_�!
 

IKJ 6
3.18 1.152 

3.340 .012 2.157   .076  

M�N 6
3.25  .937 35476
3.32  .988 IKJ7L
3.54 1.260 OQP 6
3.79  .894 

×S*r p<0.05°äÀ ��**r p<0.01°äÀ �
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� 4-17 Æ« pU¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó÷�ú 

��� Ä�Å�^�É8,9 ÿ ?  

ªK« ADC
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 
v�w�u g´Æ  y °

 

; � É 8�9 ��#
$�% >&�'�(  

M�N 6
3.17  .845 

.725 .576 4.555 .002** 
OQP 6

>
M�N 6

 

35476
3.32 .900 IKJ 6
3.43  .958 IKJ7L
3.51  .804 OQP 6
3.97  .843 

É 8�9 � ��)�*
,�-�.;/�0  

35476
3.44  .821 

3.966 .004 2.407 .051  

M�N 6
3.5  .811 IKJ 6

3.73  .905 IKJ7L
3.76  .895 OQP 6
3.97  .537 

É 8�9 ������1
,�2 N  

35476
3.44  .917 

1.057 .379 2.338 .057  

IKJ 6
3.55  .959 M�N 6
3.56  .843 IKJ7L
3.59  .985 OQP 6
4.03  .743 

É 8�9 ÆW3 8 45�6�7;858�9�9
 

IKJ 6
3.88  .853 

2.063 .088 4.692 .001** 
M�N 6

>
IKJ 6

 IKJ7L
>
IKJ 6

 

35476
4.04  .611 OQP 6
4.05  .759 M�N 6
4.39  .688 IKJ7L
4.46  .505 

É 8�9�:N<×KØ
Ú Ø�� Å  

M�N 6
2.97  .941 

4.894 .001 6.852 .000*** 
IKJ7L

>
M�N 6

 OQP 6
>
M�N 6

 

IKJ 6
3.38 1.079 35476
3.60  .866 IKJ7L
3.70  .878 OQP 6
4.00  .649 

�+� Ä7Å Î�>�@�A
É 8�9 Ç"B  

M�N 6
3.19 1.091 

1.820 .127 2.436 .049  

IKJ7L
3.24 1.090 OQP 6
3.49  .942 IKJ 6
3.63  .807 35476
3.84 .800 

×S**r p<0.01°äÀ ��***r p<0.001°äÀ �
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 2{pæ �¥`��x$��£¦ 

÷1ú`��£¦��Sr¸�pæ �¥`��x$��£¦©· µ �� ³ �

´ � µ ª�� �® ¯ %� 4-18�S T A`��� ¼½ $��©£¦· ¸9°ä

· µ �Ì¡ ¢�ª�Ü 4 2.00-3.50©��Ü 4ù£¦¥Ë8©��ÌVA���

÷3.50ú£¦· ȩ̀ P{Ìb÷3.23ú
©{� �÷2.00úè þ¹`��Í � $

>̈ � ©£¦· ¸9°ä· µ �Ì¡ ¢�ªÜ 4 2.00-3.86©��ÌVAè ���

÷3.86ú£¦· ȩ̀ P{��÷3.50úÌ
{� �÷2.00úè þ/ 

÷2ú$��£¦��S`���ß àÏ$��§ ¨©£¦· ¸9°ä· µ �Ì ¡ ¢

�ªÜ 4 2.33-3.58©��Ü 4ù£¦¥Ë8©��ÌVA���÷3.58ú£¦·

ȩ̀ P{Ìb÷3.57ú
©{� �÷2.33úè þ/ 

÷3ú� LSD � � ¿ Ó® ¯ ¡Ù�S T A`��¼½ $��9°ä· µ 8® rç � �

>� �{���>� �{��>� �xÌb>� �¹`��Í � $>̈ � 9°ä·

µ 8® rç � �>� �{���>� �{è ���>� �{��> � �xÌb> � �¹

`���ß àÏ$��§ ¨9°ä· µ 8 ® rç � �>� �{���>� �{�

�>� �{xÌb>� �/ 
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� 4- 18 pæ �¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó 
��� Ä-Å	^
É 8�9 ÿ ?  

A�¬�K®
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  LSD

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 
v�w�u g´Æ y °  

î�ï õ �	���
Ä�Å  

}�{
3.15 1.190 

.941 .456 .783 .563  

~+���
3.37 1.008 |�}�{
3.46 1.091 � |�}�{
3.57 1.134 z�{
3.67 1.366 �+�
3.67  .922 

î�ï�ð���É 89���� Ä�Å  

z�{
2.33 1.366 

.780 .565 1.623 .156  

}�{
2.69 1.225 ~+���
3.02 1.017 |�}�{
3.13 1.024 � |�}�{
3.29 1.113 �+�
3.30  .915 

î�ï�� �	� Ä
Å�����É 8�9  

z�{
2.00  .000 

2.997 .013 2.827 .018* 

~+���
>
z�{

 |�}�{
>
z�{

 }�{
>
z+{

 �+�
>
z+{

 

� |�}�{
2.71 1.113 }�{
3.04 1.148 ~+���
3.20 1.070 �+�
3.23 1.040 |�}�{
3.50  .989 

�	� Ä�Å�� �
� CO2 � E  

z�{
2.67 1.033 

.946 .453 1.474 .201  

}�{
2.88 1.243 �+�
3.23 1.006 ~+���
3.37  .974 |�}�{
3.40  .984 � |�}�{
3.57 1.397 

�	� Ä�Å����
���������  

z�{
2.33  .516 

4.000 .002 1.709 .135  

}�{
3.04 1.371 �+�
3.20  .961 � |�}�{
3.29 1.604 |�}�{
3.35  .978 ~+���
3.48 1.017 

�	� Ä�Å����
É N �"!  

z�{
2.00  .000 

2.703 .022 2.482 .034* 

~+���
>
z�{

 |�}�{
>
z�{

 � |�}�{
>
z+{

 }�{
>
z+{

 �+�
>
z+{

 

�+�
3.43  .971 |�}�{
3.44 1.090 ~+���
3.47 1.049 }�{
3.50 1.105 � |�}�{
3.86 1.345 



 57

� 4-18 pæ �¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó÷�ú 
�	� Ä�Å�^�É8,9 ÿ ?  

A�¬�K®
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  LSD

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  y °
 

;�� É 8)9 �
#�$_% >�&�'(

 

z�{
2.67  .516 

1.932 .091 1.869 .102  

~+���
3.35  .880 |�}�{
3.56 1.050 }�{
3.65  .892 �+�
3.67  .758 � |�}�{
3.71  .488 

É 8)9 ���_)
*�, -�.�/�0  

|�}�{
3.60  .984 

1.796 .116 .397 .850  

z�{
3.67  .516 ~+���
3.67  .681 }�{
3.77  .908 �+�
3.83  .747 � |�}�{
3.86  .900 

É 8)9 ���	�
1�,�2 N  

� |�}�{
3.43  .787 

3.875 .002 .345 .885  

}�{
3.54 1.174 �+�
3.67  .711 ~+���
3.67  .816 |�}�{
3.67 1.038 z�{
4.00  .000 

É 8)9 Æ�3 84 5 6�7�8�8
9�9

 

�+�
4.07  .583 

2.286 .048 1.024 .405  

~+���
4.12  .865 }�{
4.15  .675 |�}�{
4.19  .704 z�{
4.33  .516 � |�}�{
4.71  .488 

É 8)9�: <�×Ø Ú Ø�� Å  

}�{
3.15 1.120 

3.977 .002 1.490 .196  

~+���
3.50  .873 |�}�{
3.56  .965 z�{
3.67 1.366 �+�
3.73  .907 � |�}�{
4.00  .000 

�	� Ä�Å Î�>@_A É 8)9 Ç
B  

z�{
2.33  .516 

3.748 .003 2.538 .030* 

~+���
>
z�{

 |�}�{
>
z�{

 }�{
>
z+{

 �+�
>
z+{

 

� |�}�{
3.00  .000 }�{
3.27 1.116 ~+���
3.55  .999 �+�
3.57  .774 |�}�{
3.58 1.007 

×S*r p<0.05°äÀ � 

ÌbS¤ ¦ Eç � �{���{è ���{� �{��©U� � � 
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3{r¸�;® ¥`��x$��£¦©· µ �A¶ è · � t¸�� ¸��® ¯ %�

4-19�¡Ù;® ¥`��x$��£¦©º�¸�2�T ù9°ä· µ ;�2é

ê´µ¶B4`��x$��£¦�· ¸�À °ä· µ / 

� 4- 19 ;® ¥`��x$��£¦¶ è · � t¸��� � 

�+� Ä7Å�^7É 8,9 ÿ ?  

¯±°
 a�b�c�d	e  t

jNl
 

f�q  r�s�h  
Ê�t�u

 t x  
v�w ¯

 

îKï õ��+��� Ä�Å  

�
 3.42  1.085 

 -.212 .833 �
 3.46   .922 

îKï7ð��KÉ 8�9���� Ä�Å  

�
 2.98 1.049 

-1.530 .135 �
 3.32 1.090 

îKï	� �+� Ä7Å�����É 8�9  

�
 3.16 1.085 

-1.325 .193 �
 3.43  .959 

�+� Ä7Å������ CO2 � E  

�
 3.23 1.080 

-1.029 .309 �
 3.43  .879 

�+� Ä7Å����+���������  

�
 3.26 1.117 

 -.880 .384 �
 3.43  .879 

�+� Ä7Å����7É N �"!  

�
 3.42 1.110 

 -.254 .801 �
 3.46  .881 

;�� É 8,9 ��#�$�% >;&�'�(  

�
 3.46  .927 

-1.310 .197 �
 3.68  .772 

É 8�9 ����)�*�, -�.�/�0  

�
 3.73  .811 

 1.140 .261 �
 3.54  .838 

É 8�9 ���+��1�,�2 N  

�
 3.64  .908 

 -.184 .855 �
 3.68  .905 

É 8�9 Æ�3 8�4�5�6�7�8D8�9�9  

�
 4.19  .729 

  .996 .326 �
 4.04  .744 

É 8�9;:�<-×ÙØ Ú Ø�� Å  

�
 3.52  .970 

 -.260 .796 �
 3.57  .879 

�+� Ä7Å Î?>�@�A É 8,9 Ç�B  

�
 3.42  .988 

-1.156 .254 �
 3.64  .911 
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4{r¸��¯¥`��x$��£¦©· µ ��³ � ´ � µ ª�� x� � ¿ Ó�

® ¯ %� 4-20�â S T è �`��©£¦· ¸9°ä· µ �Ì ¡ ¢�ª Ü 4

3.03-3.69©��· µ ùá�£¦· Ü̧ 4Ë8�ÌVA 40ëAÏ÷3.69ú£¦· ¸

è P{41~50ë÷3.56ú
©{51ëA�÷3.03úè þ¹$��t m h¥�¥`�©

£¦9°ä· µ �Ì¡ ¢�ªÜ 4 3.21-3.75©��· µ ùá�ÌVA 40ëAÏ÷3.75ú

£¦· ȩ̀ P{41~50ë÷3.42ú
©{51ëA�÷3.21úè þ�°%´µ¶� ū

þB`��£¦· u̧ P¹`���ß àÏ$��§ ¨©£¦· ¸9°ä· µ �

Ì¡ ¢�ªÜ 4 3.23-3.90 ©��£¦· Ü̧ 4Ë8�ÌVA 51 ëA�÷3.90ú£

¦· ȩ̀ P{41~50ë÷3.52ú
©{40ëAÏ÷3.23úè þ¹� scheffe � � ¿ Ó

® ¯ ¡Ù�âS T è �`��9°ä· µ 8® r 40ëAÏ>51ëA�¹$��t

m h¥�¥`�9°ä· µ 8® r 40ëAÏ>51ëA�¹`���ß àÏ$��

§ ¨9°ä· µ 8® r 51ëA�>40ëAÏ/ 
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� 4- 20 �¯¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó 
�+� Ä7Å�^7É 89 ÿ ?  

²´³
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  y °
 

î�ï õ��	�N� Ä
Å  

51 �	���  3.03 1.21 

4.903 .008 4.987 .008** 40 �	��� >51 �	���  41~50 �  3.31 1.116 

40 �	���  3.69  .877 

î�ï�ð_��É 8)9�+� Ä7Å  

51 �	���  2.66 1.203 

2.242 .109 2.519 .083  41~50 �  3.04 1.061 

40 �	���  3.17  .979 

î�ï�� �	� Ä�Å
����É 8,9  

51 �	���  3.03 1.052 

.492 .612 .754 .472  40 �	���  3.17 1.031 

41~50 �  3.31 1.116 

�	� Ä�Å��_� �
CO2 � E  

40 �	���  3.14 1.060 

.314 .731 1.367 .258  51 �	���  3.21 1.114 

41~50 �  3.42 1.009 

�	� Ä�Å����N�
�������  

40 �	���  3.12 1.100 

1.090 .338 2.540 .082  51 �	���  3.21 1.177 

41~50 �  3.51  .998 

�	� Ä�Å��N��ÉN��"!
 

51 �	���  3.34 1.111 

.235 .791 .363 .696  40 �	���  3.38 1.089 

41~50 �  3.51 1.054 

;�� É 8)9 ��#
$�% >&�'�(  

51 �	���  3.21 1.013 

7.478 .001 2.286 .105  41~50 �  3.48 1.040 

40 �	���  3.62  .689 

É 8)9 ����)	*
,�-�.;/�0  

51 �	���  3.62  .903 

2.985 .053 .465 .629  41~50 �  3.66  .925 

40 �	���  3.77  .667 

É 8)9 ��� �	1
,�2 N  

51 �	���  3.62  .979 

1.768 .174 .021 .979  40 �	���  3.65  .791 

41~50 �  3.66  .999 

É 8)9 Æ�3 8_45�6�7;858�9�9
 

40 �	���  4.08  .791 

2.730 .068 .944 .391  41~50 �  4.23  .760 

51 �	���  4.24  .435 

É 8)9�: <$×7Ø
Ú Ø�� Å  

51 �	���  3.21  .940 

4.811 .009 4.387 .014* 40 �	��� >51 �	���  41~50 �  3.42 1.065 

40 �	���  3.75  .797 

�+� Ä7Å Î�>�@�A
É 8�9 Ç"B  

40 �	���  3.23  .930 

1.319 .270 5.352 .006** 51 �	��� >40 �	���  41~50 �  3.52  .984 

51 �	���  3.90  .939 

×S*r p<0.05°äÀ ��**r p<0.01 
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5{� ° · ¸¥`��x$��£¦ï

÷1ú`��£¦��Sr¸�� ° · ¸¥`��x$��£¦©· µ �� ³ �

´ � µ ª�� �® ¯ %� 4-21�̀ ��Í ÇÎ CO2 ? @ ©£¦· ¸9°ä· µ �

Ì¡ ¢�ªÜ 4 2.99-3.57©��£¦· Ü̧ 4ù£¦¥Ë8©��ÌVAPVA

Ï÷3.57ú£¦· ȩ̀ P{� � ÷3.35ú
©{áô x��Æ÷2.99úè þ�~�

Í ¤� ° · u̧ P�B�L2£¦· u̧ þ/ 

÷2ú$��£¦��S¡¢ $��Í �" &' e: + ©£¦· ¸9°ä· µ �Ì ¡ ¢

�ªÜ 4 3.29-3.93©��£¦· Ü̧ 4Ë8�ÌVAPVAÏ÷3.93ú£¦· ¸

è P{áô x��Æ÷3.41ú
©{� � ÷3.29úè þ¹$��Í Çd �» � Ê-

. ©£¦· ¸9°ä· µ �Ì¡ ¢�ªÜ 4 3.51-3.95©��£¦· ¸ Ü 4Ë8�

ÌVAPVAÏ÷3.95ú£¦· ȩ̀ P{áô x��Æ÷3.72ú
©{� � ÷3.51ú

è þ¹$��Í � �º» J >©£¦· ¸9°ä· µ �Ì¡ ¢�ªÜ 4 3.50-4.02

©��Ü 4Ë8¥£¦©��ÌVAPVAÏ÷4.02ú£¦· ȩ̀ P{� � ÷3.55ú


©{áô x��Æ÷3.50úè þ/ 

÷3ú� scheffe � � ¿ Ó® ¯ ¡Ù�â`��Í ÇÎ CO2 ? @ 9°ä· µ 8® rPV

AÏ>áô x��Æ¹¡¢ $��Í �" &' e: + 9°ä· µ 8 ® rPVAÏ>

� � xPVAÏ>áô x��Æ¹$��Í Ç d �» � Ê-. 9°ä· µ 8 ® r�

PVAÏ>� � ¹$��Í � �º» J >9°ä· µ 8® rPVAÏ>� � xPV

AÏ>áô x��Æ/ 
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� 4- 21 � ° · ¸¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó 

�N� Ä�Å_^�É 89 ÿ ?  

µ�¶¸·7¹
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ y °  

î�ï õ ����� Ä
Å  

9 J ��� 3.36 1.203 

2.135 .121 .118 .889  
��� ^+�W� ª 3.44 1.070 ���

3.46  .953 

î�ï�ð���É 8�9
�+� Ä7Å  

��� ^+�W� ª 2.91 1.116 

 .236 .790 .753 .472  
���

3.09 1.011 
9 J ��� 3.14 1.047 

î�ï�� ��� Ä-Å
����É 8,9  

��� ^+�W� ª 3.04 1.085 

 .041 .959 1.605 .204  
���

3.23 1.057 
9 J ��� 3.41 1.041 

��� Ä�Å_� �	�
CO2 � E  

��� ^+�W� ª 2.99 1.203 

6.526 .002 4.654 .011* 
9 J ��� >

��� ^��_� ª  
���

3.35  .909 
9 J ��� 3.57  .900 

��� Ä�Å_�����
�������  

��� ^+�W� ª 3.06 1.220 

3.995 .020 2.952 .055  
���

3.35  .943 
9 J ��� 3.55  .999 

��� Ä�Å_���-ÉN��"!
 

��� ^+�W� ª 3.31 1.175 

2.879 .059 1.079 .342  
���

3.42  .950 
9 J ��� 3.61 1.083 

×S*r p<0.05°äÀ � 
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� 4-21 � ° · ¸¥`��x$��£¦³ �́ � µ ª�� �x� � ¿ Ó÷�ú 

��� Ä�Å�^�É 89 ÿ ?  

µ�¶¸·7¹
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ y °  

;_� É 8�9 �N#
$�% >&�'�(  

���
3.29  .765 

1.502 .226 7.563 .001** 

9 J ��� >
���

 
9 J ��� >

��� ^��_� ª  

��� ^+�W� ª 3.41  .934 
9 J ��� 3.93  .925 

É 8�9 �_��) *
,�-�.;/�0  

���
3.51  .812 

2.616 .076 4.110 .018* 
9 J ��� >

���
 

��� ^+�W� ª 3.72  .844 
9 J ��� 3.95  .714 

É 8�9 ��� � 1
,�2 N  

��� ^+�W� ª 3.50  .954 

1.035 .358 5.272 .006** 

9 J ��� >
���

 
9 J ��� >

��� ���_� ª  

���
3.55  .830 

9 J ��� 4.02  .849 

É 8�9 Æ�3 8�4
5�6�7;858�9�9

 

���
4.11  .710 

 .919 .401 .364 .695  
��� ^+�W� ª 4.18  .809 
9 J ��� 4.23  .642 

É 8�9�:�<$×�Ø
Ú Ø�� Å  

���
3.49  .868 

1.080 .342 .122 .886  
9 J ��� 3.52 1.089 
��� ^+�W� ª 3.57  .951 

�+� Ä7Å Î�>�@�A
É 8�9 Ç"B  

��� ^+�W� ª 3.35 1.143 

2.773 .065 1.622 .201  
���

3.42  .846 
9 J ��� 3.68  .857 

×S*r p<0.05°äÀ ��**r p<0.01°äÀ � 



 64

÷fú´µ¶« ;¥`��¿ \¥$��Ò�� � ¿ \�� x� � ¿ Ó 

1{r¸�Æ « pU¥`��¿ \x$��Ò�� � ¿ \©· µ ��³ �́ � µ ª

�� �® ¯ %� 4-22�ÇÈ É $���Í Î ´`��¿ \9°ä· µ �Ì¡ ¢�

ªÜ 4 4.12-4.76©��`�¿ \Ü 4 10³-5³©���ª� ý ¤�pUÍ Î ´©`

�¿ \á��r 5³¹� LSD � � ¿ Ó® ¯ ¡Ù�âÇÈ É $���Í Î ´`�

�¿ \9°ä· µ 8 ® rH>�> = > �{NV�> = > �{NVR> = > �{NV

�>� � �{NVR>� � �/ 
 

4- 22 
X�¡ ³ � Ñ ½ ù����£¢�¤`Ñ_¥ ��¦	§ �	¨ ¿©¢�¤ � ·�ª N R  �«   ¬ x Ù ¢ #  

�	� Ä�ÅP�Q�®-É 8
9+4�5 ��= P"Q  

ªK« ADC
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  LSD

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 

c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ  y °
 

J�K Û É 8�9;Î ��L M
�+� Ä7Å�P"Q  

35476
4.12 1.166 

6.764 .000 3.186 .015* 

M�N 6
>
35476

IKJ 6
>
35476

 IKJ7L
>
35476

IKJ 6
>
OQP 6

 IKJ7L
>
OQP 6

 

OQP 6
4.28 1.337 M�N 6
4.69  .668 IKJ 6
4.70  .648 IKJ7L
4.76  .548 

É 8�9�T�U P 7�8�8
9�X�Y�9	[ )�\	��L
M�O�P"Q  

OQP 6
4.21 1.196 

2.779 .028 1.495 .206  

35476
4.48  .872 IKJ7L
4.51  .692 M�N 6
4.61  .803 IKJ 6
4.63  .628 

×S*r p<0.05°äÀ � 
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2{r¸�pæ �¥`��¿ \x$��Ò�� � ¿ \©· µ ��³ �́ � µ ª

�� �® ¯ %� 4-23�~�� ª� ý ¤�pæ �¥`��¿ \x$��Ò��

� ¿ \�À °ä· µ �Ì¡ ¢�ªÜ 4 4.37-5.00�· µ ùá�ù9�^��°ä;/ 

� 4- 23 pæ �¥`��¿ \¥$��Ò�� � ¿ \³ �́ � µ ª�� � 

�+� Ä7Å�P"Q�®7É 8�9+4�5 ��= P"Q  

A�¬�K®
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  

f�q  r�s�h  
Ê�t�u

 
Levene 

c+d�e  

v�w ¯
 F x  

v�w ¯
 

J�K Û É 8�9ÞÎ ��LNM ��� Ä�Å P"Q  

~+���
4.37 1.134 

3.212 .008 .907 .478 

�+�
4.53  .860 

|�}�{
4.58  .821 

}�{
4.69  .884 

� |�}�{
4.71  .488 

z�{
5.00  .000 

É 8�9�T�U P 7+8�8�9 X+Y�9�[ )�\��
L M�O�P�Q  

}�{
4.38  .852 

2.521 .031 .647 .665 

�+�
4.40  .894 

|�}�{
4.48  .772 

~+���
4.5 1.000 

� |�}�{
4.71  .488 

z�{
5.00  .000 
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3{r¸�;® ¥`��¿ \x$��Ò�� � ¿ \©· µ �A¶ è · �t¸�� ¸

��® ¯ R�4-24�Ì¡ ¢�ª· µ ùá�ù9�^��°ä;/ 

� 4- 24 ;® ¥`��¿ \¥$��Ò�� � ¿ \�¶ è · � t¸��� � 

�+� Ä7Å�P"Q�®7É 8�9+4�5 ��= P"Q  

¯±°
 a�b�c�d	e  t¸� 

f�q  r�s�h  
Ê�t�u

 tY °ä; 

J�K Û É 8�9ÞÎ ��LNM ��� Ä�Å P"Q
�

 4.55  .933 

.436 .665 �
 4.46  .962 

É 8�9�T+U P 7�8D8�9NX�Y�9�[ )+\���LNM�O�P"Q
�

 4.45  .911 

-1.793 .078 �
 4.68  .548 
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4{r¸��¯¥`��¿ \x$��Ò�� � ¿ \©· µ ��³ �́ � µ ª�� �

® ¯ %� 4-25�âÇÈ É $���Í Î ´`��¿ \��9°ä· µ �ÌVA 40

ëAÏ©¡ ¢ª÷4.81úè P�51ëA�÷4.59ú
©�41~50ë÷4.23úè þ¹a

â$��Ý Þ ¿ ÔÕ ��� wP¾ d �Í Î ´�¿ \��9°ä· µ �ÌV°±�

¯â 40 ëAÏ©´µ¶B4$��Ý Þ P4ÔÕ ���Í Î ´¿ \u P�Ì
�

41~50 ë´µ¶�aÆ´µ¶�¯ 51 ëA�¶�ÌÍ Î ¿́ \Ö è þ¹� scheffe

� � ¿ Ó® ¯ ¡Ù�âÇÈ É $���Í Î ´`��¿ \9°ä· µ 8® r 40ë

AÏ>41~50ë¹$��Ý Þ ¿ ÔÕ ��� wP¾d �Í Î ´�¿ \9°ä· µ 8®

r 40ëAÏ>41~50ë/ 

� 4- 25 �¯¥`��¿ \¥$��Ò�� � ¿ \³ �́ � µ ª�� �x� � ¿ Ó 
�+� Ä7Å�^7É 8,9
ÿ ?  

²´³
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  Scheffe

jNl
 

f�q  r�s�h  
Ê�t�u

 
Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

v�w�u g´Æ y °  

J	K Û É 8`9 Î �
L M ��� Ä7Å P�Q  

41~50 �  4.23 1.278 

32.098 .000 7.688 .001** 40 �	���  > 41~50 �  51 �	���  4.59 .628 

40 �	���  4.81 .460 

É 8�9�T�U P 7�88`9�X�Y 9�[ )�\
��LNM�O�P"Q  

41~50 �  4.31 1.064 

9.193 .000 3.501 .032* 40 �	���  > 41~50 �  51 �	���  4.41  .907 

40 �	���  4.68  .572 

×S*r p<0.05°äÀ ��**r p<0.01°äÀ � 
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5{r¸�� ° · ¸¥`��¿ \x$��Ò�� � ¿ \©· µ ��³ �́ � µ ª

�� �® ¯ %� 4-26�Ì¡ ¢�ª· µ ùá�ù9�^��°ä;/ 

� 4- 26 � ° · ¸x`��¿ \¥$��Ò�� � ¿ \³ �́ � µ ª�� � 

�+� Ä7Å�P"Q�®7É 8�9+45 ��= P�Q  

µ�¶¸·7¹
 a�b�c�d	e  f�g�h ?�ikj	l  m n"o�f�g�h�Ú�p  

f�q  r�s�h  
Ê�t�u

 Levene 
c+d�e  

v�w ¯
 F x  

v�w ¯
 

J�K Û É 8�9 Î ��L_M �� Ä7Å P�Q  

9 J ��� 4.36 1.278 

8.916 .000 2.638 .074 
���

4.45  .919 
��� ^+�W� ª 4.74  .614 

É 8�9�T�U P 7�8,8�9_XY�9�[ )�\���L M�O�P�Q  

9 J ��� 4.32 1.157 

4.108 .018 1.111 .332 
��� ^+�W� ª 4.53  .743 ���

4.55  .751 
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Q Þ ö _�S f�h�S T � � Ô2 S w � ÷ Â 7 ' �Ç� Ç ø �&' t � � « v w

x���" 7 ' " ¥�r7 ' e: + W �R/ 

������������ qqqqrrrr 

ï ï r�< NODþ F G �nH os KL�bcd Y 1995 �* � í î w�� � 9ì r

bê� | wx�Y 1995� 75� ��nH os ö Z � MÄ �f �X ¾�©� �bc

d - ù�N B� Çö �os Ê{× Â os Êxù ú ;os Ê�nH os t? @ ã�f y

ý è ) �Ò̄ /~�' � �bêØ � S wÃ�AÞ ¤ � ß à� � Ã)7 �r�S wû V

�EùÍ �/�Ãü ù�Ô2è 5� �S w��aâS T Æ���¾2ÇS wV�

( �ÌVÓÈ É p¡ ïÖ {Ó{ ð��È{ À Ò<= >? @ Çã�S w©Ô/&�

| ¸�Òf ¥± ��é x�K �| �2�G Úv̈ ��Pg{ B�� Ý Òü G / 0 a�

� S w¼Â �ý + �&�þÖ ù{ �ÒÜ �Ü ¯ /ï

� ����©�� �Æý ® Á RÏSï

Ô{þI J ºÄ Å f ã rä å�âNOë�uÆvÉ 2L���Vý ¤�´µ¶B4

$��º»| ¸9¡� · ¸� 45.77³�&´µ¶V² 13 �9Q Ì ¼Â $���

��¼��ª^ 27 ��²�´µ¶¿ \ 7.34³��Úï�§â4$��U� � ñ

�Ò��a
 Æ Ç È þ �/&$��B��' aU �Ö � �� �$��B� U9Û

� ° éÛ �çø )Ò bê�O �¡¢ �µ¼Â $�����' � Ú � ��~ � %

wx�2´µ¶B4� å ÔÀ °äv¹/ 

<{��Vý ¤�´µ¶B4$��Ý Þ Ò�ÓÔÕ ��Ý Þ P 5³�Î ´¸� 65.54

³�Ý Þ P 10³Î ´¸� 23.74³��¢ � Ã ¿ \u� À 89.28³��ª� ë��ñ
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¶��Y/S T è �`��E³£¦ 10.17³�£¦ 49.72³�¢ � Ã ¿ \u� À

59.89³�R̄ S T ç¼Â $�u 7 ' � � x� B7 ' " ¥[ \� # Ç��1$�u

Ëx>�Æ$��Ò�ÛÜ ý þÒ 5³~10³�� Ë$��¥ÔÕ ��Ò�uÉ �$

��g ÛÜ Ëxº��2´µ¶B4� å <Û°äß à/ï

f{��Vý ¤�´µ¶B¡��©§ o�E³¡�¶� 2.26³{¡�¶� 25.42³�

°±´µ¶B�§ o£¤¿ \ùP/&BS T è �`���E³£¦¶� 10.17

³{£¦¶� 49.72³��¢ � Ã ¿ \u� À 59.89³�°±´µ¶P¸£¦S T è

�`��/û ¶�`��Ò�� � �ß àÏ$��§ ¨�E³£¦¶� 11.86

³{£¦¶� 41.25³��¢ � Ã ¿ \u� À 53.11³�°±��`��� Q Uß

àÏ$��§ ¨�2´µ¶B4� å fÛ°äß à/ 

�� ��� ��� ��� � � e� e� e� e  

Ô{~º1 N�Òf ��V°±�G 6 Òf �3 w$% �| À Ò6 <= >? @ Çã�

��Ñ�ë¦Ëz Â $% 7 ' ¡¢ �Ì��XëáF w4� � � UÞ 3 Ãý þÆ

ý �ÃG H c7 c� ©w�AÆ 4�Â�� xtÞ � Â T Ç�Ò/ ¨ ß à��N Í

ì rD� ö�� ��©í â /ï

<{rÛÜ ¼Â $���S T �� # y �t � Ënd e aÛÆ«6 �R¦§$��	º

V¥`��è uv�<= >Çã�Ä � BÀ Ò�2	º©Ã ��P� # K ¸Ã

Ð � � # ü ð�g Í �� ��' ¶¼Â $��§ ¨/ï

f{í � �ÑB4$���� # ü ð¡Ù�á¾A� ¡� # å ÃÅ î å y zì r� # ü

ð�� �+ ÛAâG � ¡� x� o � p � ¡ü Í hy z� �� # �a����Å

³î w©g� � # �Ç�Ù4�Ñ$��� # ü ðV�¼�W$��]S w�&®

1Wg� é � # $��]�Òr{ | bê�Í B X /ï

i{���ÔÆ � A �E� ñ3 �r���' âñ��· rPos 7 ' �Ñ�bêÒ�

� P�� S T Rî ü `��ì r¼Â $��B C �Ö ��' B4�| � � �«v



 71

wxx�t �2�t � » ¼Â $��{$� �{$�u �ý þñ��· VBbê�

os �A�# &' � U1  /ï

W{��Vý ¤�´µ¶£¦¡¢ $��Í �" &' e: + �E³£¦¶� 10.73³�

£¦¶� 43.50³��¢ � Ã ¿ \u� À 54.24³�°±´µ¶ËÌ £¦¡¢ $��
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x$��Ý Þ ¿ ÔÕ ��� wP¾ d �Í Î ´§ ¨�¿ \<¶¥¡¢ $��Í �

" &' e: + T °±9°äÀ ��2�å pæÍ ¡¢ $��A�� &' e: + / 

������������ s t � � � es t � � � es t � � � es t � � � e  

Ô{4Kªµ� ����2� ���¶�Ä 9ÛP + �Ë�¥�+ {t+ S � Ï�Í  

× µN�R��� ¡Å ' ¦' pU�� ��ü � � î ��� Aô ;Ö ¸µ� Np

U�� ��µ� V� �Kªy 	 x�g���� � ? Kª!Kx� � huvì ' �

ëÍ ì Óáj k ���¥«¬ �g é· �39Í � ¸x� �;/ï

<{4Kª¡@ y ¨ ��2� ���¶�t �» ¡@ Kª�R�¬É NpU�� � áU

xU� áU��¥U¶¾rU� � �Ãpæ/ 1 ��« pæ< w/ 1 �� �BRÓ

	 �¸ÓP�Kª�� �¥Y~RÓ ÓuÉ �¢ç�P���� ¸xÜ ¸/ 

f{ö�B4�t H I� s x<= >Çã©uv�� x�| Å Ç45��µÛv4$

% �| �ã§Ê í â º� N�O l ��2� ���¶Í �º� N�uv�� ©�

�¥¿ Ó�A"S T xuv³ �í â /
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