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Host range, interspecies interaction, mass production and 
release assess of Cybocephalus nipponicus and C. 

flavocaputus on the cycad scale Aulacaspis yasumatsui� �
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Abstract 

The purpose of this research project is to improve the technology of culture and 

mass production of Scale Picnic Beetle (SPB (Cybocephalus nipponicus 

Endrody-Younga and C. flavocapitis T. R. Smith) to control the Cycad Aulacaspis 

Scale (CAS (Aulacaspis Yasumatsui Takagi)), to monitor the population dynamic of 

SPB and CAS, and to evaluate the effect of control. This project already provided 

96,439 C. nipponicus and 5,982 C. flavocapitis insects to the Taitung Forestry Bureau 

to release in Yanping working circle 19 and 23 compartment for biological control 

since February 2009. The monitoring on population dynamic of CAS and its natural 

enemy SPB, growth and decline on marked and random sampling plant presented the 

similar results. The result shows that during late spring (April to June) the raised 

ambient temperature causes the population density of CAS to grow. The rising trend is 

also shown on CAS instar structure curve, eggs and crawlers achieved their peaks in 

June. On diet range test, the experiment scales (six family 18 species) and testing C. 

flavocapitis (from lab rearing) and C. nipponicus (from lab rearing and field collection) 

were propagated. The result shows both C. flavocapitis and C. nipponicus prey both 

family Asterolecaniidae and Diaspididae, lab rearing C. nipponicus prey Ferrisia 

virgata and Saissetia coffeae. Cybocephalus nipponicus collected from field prey 

Chloropulvinaria psidii. Oviposition experiment of SPB shows both species oviposit 

only in family Diaspididae, it means SPB will prey non-target scales for living during 

adversity. The food consumption rate of C. nipponicus is higher than Cybocephalus 
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flavocapitis. The life cycle on preying scale, Cybocephalus nipponicus in Aspidiotus 

destructor is longer; Cybocephalus flavocapitis in Aulacaspis Yasumatsui is longer 

than other scales. Though life cycle of C. nipponicus is shorter, but the food 

consumption rate is larger. Cybocephalus flavocapitis has the long life cycle benefit, 

proper rear and control could increase and establish the population to control CAS. 

Intraspecific competition of SPB, the average hatch rate on low density of C. 

flavocapitis is high. The has opposite result, high density average hatch rate is higher 

than low density; interspecific competition has the similar result. On sexual hatching 

rate of C. flavocapitis and C. nipponicus, the female is higher than male in both 

species. During interspecific competition, the male of C. nipponicus average hatch 

rate is higher. 

 

Keyword: Cycas taitungensis; Aulacaspis Yasumatsui; Biological control; Diet range; 

Life cycle; Interspecific competition; Cybocephalus flavocapitis; Cybocephalus 

nipponicus 
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aY 206���`_ 1#��L%&'("(Cybocephalu flavocapitis)�K
³pde¶·�`\�]
�bc%&'("(Cybocephalu nipponicus)P]
)³�R��Q 30±1@���_R(H 17)�� 30 ôa9: 1 	:CbI 5

	��� !"����¿¬(H 18)�24 `4E�a��%&'("�A
É�:N2 

4 �%&'("¿¬-<° 

( )�ce] 

d¿�L+K³�bc%&'("5 206��Q 90 × 15 mm)³��H
19
R�aYt^����� !"�v|}~�P]��Q 30±1@���
_(H 20)24`4E�e¿%&'("�É�� !��Q 55 × 15 mm)³

�ð�îP�fgÛ�f��rOK2 

(¼)�|e] 

e¿����� !"�"�Q 55 × 15 mm)³�e�2]Mt 27mm
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h 5mm��|(H 21)�Q�O 5mm]�aiôt 5mmh 1mm`^�Q 5

^2YjklmQo 2+o 4`^�aY !"�nQ�O 5mm]���
�õo¤��LEP] 55 × 15 mm)³�ðe�2)³�ð�P�fgÛ
�f2 

(!)<°u  

Y�OK�%&'("£"�Q�|���#[¿¿¬�Lá�pi"
��¦fØÙ2 

4¼�%&'("5�S67+fØÙ�<° 

        s¿%&'("�É�:N� !"9:<°2e¿%&'("¥�ü
5 206�P]e�W° !"� 90 × 15 mm)³��î�Q 30±1@���
_�� 24 `4E¿'v|�Q�9�6:Ñ��(H 22)��fqreóH
�'("�� !�P] 55 × 15 mm�)³�R(H 23)2)³�R�]5
gÛ�×W° !"v|�»s��a�tuvPw)³��@xkôy
x�[¿'("Ä�i¦""#«z5�S67+#á2 

4!�%&'("´ð+´Tñò 

( )����� !"+�L%&'("�K³ 

Qc¸`\º0,{|}¶·������ !"*+���v|�î
e¿ !"�L�Yr[´Q��)}��aôúY)}�Q"zE�Îi
²e/²~)2)}�gS�kÊ	�" x�,��#�� 	2� !
"£^=�0)}E�"ded¿bc+�L%&'("5 10 6�îOP

Q"zð�= r�E��ÌIJÉ'»¦"2 

(¼)´ð+´Tñò 
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1.´ðñò 

d¿bc+�L%&'("5 56�106�256+ 506e�2s¿�
����� !"¡�*+���v|�î.�/.E�YÏ3���%&
'("ôú�Q/.ð� r�E��wÊ´%&'("�¦"+¥ü"r
�á-2�`_ 3��2(H 24�25) 

2.´Tñò 

ôúd¿bc+�L%&'("¦"5 16�26�36�46+ 56�

YÊ´%&'("¦"ô¦bc´��L´ 1�1�2�2�3�3�4�4+ 5�
5�aYÏ3ûP�%&'("ôú�Q������ !"¡�*+��
�v|��î.�/.� r�E��wÊ´%&'("�¦"+¥ü"r
�á-2�`_ 3��2´ú\{�8¦"*'+�(p�MN�úm�2 

4$�á81�ô9 

���á8�´T+´ðñò®� SAS 9.1 1�ô9��9:
Student-Newman- Keuls Testô9e�r�½= SPSS (Statistical Package for 

Social Science)��9:J�ô9(ANOVA)�¶���ÛJ�<{(Duncan’s 

Multiple Range Test)ô9á8T���­ 

 

���� 

 �%&'("É' 

2006~2008�QVW 235,348abc%&'("dPi[\��"#��]
ðklmn] 23 Xq(F 1)22009 ��VWbc%&'("+�L´%&'(
"i[\��"#��]ðklmn] 23 Xq|Pe�34FY[\��"#
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��]ðklmn] 19 Xq@]fg@Aåî|Pbc%&'("+�L´%
&'("�r|P4T�N� 2r�|P 	�2009� 1�i 2010� 2�xU
VW 96,436abc%&'("+ 5,982a�L´%&'("(F 1))klmn]
o 19Xq 60,513+ 4,338a(F 2)�klmn]o 23Xq 35,923+ 1,644a(F
3)2 

 

¼������ !"+%&'("%T78&';< 

� 
�klmn]o 19Xq����� !"+%&'("%T78&';< 

%T78&';<wC�H 26
�2009�=[\jklmn]o 19�23X

qN;<�]� 2 r�9:����� !"+#$�78����klmn
]o 19Xq;<wCz{�}�Ä�� 2�IJR:;<�i�H 27
(F 4)�

i�� 8������� !"78��� 50mm`vÖ×
 30~40a�T��

� 4~6������ !"78��Ú� 64.0 ± 84.2a/50mm`v��� 6�

i 8������ !"78��IJÑ� 39.30 ± 37.46a/50mm`v��� 8

�i 10 �Ñ�i 19.60 ± 20.77 a/50mm `v��� 10 �i 12 �6���i 

25.30 ± 37.38a/50mm`v�3E�Ñ�i 13.20 ± 11.79a/50mm`v2#$
á-�� 4�Dõ 2.5± 3.86a/}��� 6�D� 23.0 ± 14.39a/}��� 8�

Ñ�i 9.30 ± 10.49a/}��� 10�IJ��i 17.00 ± 28.00a/}��� 12

�×I��i 26.43 ± 22.12a/}�1�Ñ�i 7.50 ± 4.70a/})~�¿���
}(F 5)�H 28
�A|P#$��� 2~6�T����� !"78��Ä 3.9 

± 6.33a/50mm`v��i 42.35 ± 70.15 a/50mm`v��� 8���r !

"78����6�õ 33.4 ± 29.46a/50mm`v��� 10�×IÑ�i 17.80 ± 
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14.74a/50mm`v��� 12�+ 1�,�×l�ôúN 17.70 ± 25.31a/50mm

`v+ 17.90 ± 27.01a/50mm`v)#$78���� 4�Dõ 2.90±4.85a/

}��� 6�+ 8�×l�ôúN 13.4 ± 18.12a/}+ 12.00 ± 12.76a/}��

� 10�6���i 15.85 ± 9.37a/}��� 12�Ñ�i 8.00 ± 4.06a/}�1�

��6���i 12.00 ± 4.27a/}2 

�¼
�klmn]o 23Xq����� !"+%&'("%T78&';< 

klmn]o 23 Xq��W�Ä�� 5 �IJí¸�5~9 ��;<R�z
{�}����� !"�F 6
�H 29
78��Ä 30.5±36.05a/50mm`v
��i 56.0 ± 64.76a/50mm`v��� 11�Ñ�i 17.80 ± 14.74a/50mm`
v� 3�×I�i 9.80± 19.65a/50mm`v2#$78���� 5�"}l÷
31.5±19.39a/}Ñ�i 16.7 ± 13.46a/}��� 11�×I�© 10.30 ± 10.69�

2010� 3��i 7.13 ± 7.482~���}��wCpm{�}ù��F 7
�H
30
������ !"78��Ä 36.7 ± 41.16a/50mm`v��i 45.1 ± 43.80

a/50mm`v�í��_���� 11�Ñ�i 25.2 ± 32.90�3��Ñ�i 15.20 

± 35.27�#$78��ÆÄ�� 5��� 22.2 ± 23.41a/}�Ñ�i�� 11�

� 4.50 ± 2.22a/}�3���4�6���i 8.67 ± 3.642 

�!
�klmn]o 19Xqz{�}����� !"5�Sw� 

78&'�5�Sw�uv�klmn] 19 Xqz{�}������ 
!"(F8iF9)�H31
��+ ��¢£"Q��2�N89.50 ± 73.41a/50mm

`v��� 6�ª©�« 187 ± 299.04a/50mm`v�3E×I�õi�� 1�

� 44.95 ± 45.64 a/50mm `v2z¤ �£"
�� 2 �N 41.21 ± 32.86 a

/50mm`v��� 6�ª©�« 77.35 ± 93.04a/50mm`v� 1�Ñ�i 6.6 ± 
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14.19a/50mm`v2¼�¥£"Ä�� 2�� 16.79 ± 15.12a/50mm`v�¥
�Ñ�i 1�� 0.9 ± 1.37a/50mm`v2`�¦"Ä�� 2�Ä 2.21 ± 1.61a

/50mm`v��i�� 4�� 3.55 ± 3.99a/50mm`v�3EÑ�i 1� 0a

/50mm`v2É�¥¦"uvÄ��¼� 2.64 ± 2.87a/50mm`v�i 6��

D�« 7.9 ± 13.59a/50mm`v� p���i 1�� 0.95 ± 1.40a/50mm`
v2üÔ"Ä�� 2�� 31.43 ± 31.55a/50mm`v�i�� 1�� 3.9 ± 4.32

a/50mm `v2Ï3´fg½�rf/���=®r78Í
8�ðLØ��
�26Qf/��]ôuv��	N r-K��(gradient)2
�Â8h���W�
���G����� !"�78J&XI�ìô��QÚN:® r ��� 
"2�Nr
���78À3��ß���J�àr� ��Nr¡y�ft�
4�78����¢£"
¢£c�2ß%&'("Ú�Q K ���78�c
t£�Ú¤{2 

�$
�klmn]o 19Xq~��}����� !"5�Sw� 

klmn] 19Xq~�¿��}(F 10iF 11) �H 32
������ 
!"��+ ��¢£"Q��¼�N 9.5 ± 21.24a/50mm`v��� 6���

i 133.97 ± 232.52a/50mm`v��� 10��i 7.8 ± 19.35a/50mm`v� 1

���i 64.23 ± 96.68a/50mm`v2z¤ �£"
�� 2�N 8.33 ± 10.11

a/50mm`v��� 8��i 72.37 ± 60.25a/50mm`v��� 10��i 6.77 

± 10.78a/50mm`v��� 1����i 13.33 ± 21.96a/50mm`v2¼�¥
£"Q�� 2�N 0.5 ± 0.76a/50mm`v��� 6��i 8.13 ± 22.87� 1�

�i 2.77 ± 3.842`�¦"Ä�� 2�Ä 0.17 ± 0.37a/50mm`v��i�� 6

�� 3.67 ± 6.41�3EÑ�i 1� 0.30 ± 1.042É�¥¦"uvÄ�� 2� 0.67 ± 
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1.49a/50mm`v�i�� 6��� 5.1 ± 8.92a/50mm`v��� 10�Ñ�
i 0.27 ± 0.81a/50mm`v�1��6���i 1.77± 3.07a/50mm`v2üÔ
"Ä�� 2�� 0.33 ± 0.75a/50mm`v�i�� 8�� 23.47 ± 33.52a/50mm

`v� 1���i 7.1 ± 12.58a/50mm`v2 

�(
�klmn]o 23Xqz{�}����� !"5�Sw� 

Nklmn] 23Xqz{�}������ !"�F 12iF 13
�H 33

��+ ��¢£"Q��(�N 79.00 ± 105.86a/50mm`v��� 7�ª©

�« 103.15 ± 135.82a/50mm`v�3E×I�õi 3�� 7.4 ± 19.35a/50mm

`v2z¤ �£"
�� 5�N 46.70 ± 56.32a/50mm`v��� 7�ª©�

« 91.65 ± 67.32a/50mm`v� 3�Ñ�i 6.6 ± 14.19a/50mm`v2¼�¥
£"Ä�� 5�� 7.65 ± 14.47a/50mm`v�¥���i�� 7�� 10.40 ± 

17.72a/50mm`v� 3�Ñ�i 0.9 ± 1.37a/50mm`v2`�¦"Ä�� 5

�Ä 4.15 ± 4.22a/50mm`v��i�� 9�� 3.7 ± 8.35a/50mm`v�3E
Ñ�i 3�� 0a/50mm`v2É�¥¦"uvÄ�� 5� 3.65 ± 4.36a/50mm

`v�i�� 9��D�« 4.0 ± 8.89a/50mm`v� p���i 3�� 0.2 ± 

0.4a/50mm`v2üÔ"Ä�� 5�� 11.6 ± 19.73a/50mm`v���i 25.30 

± 21.63�i 3�� 0.6 ± 0.92a/50mm`v2 

�¨
�klmn]o 23Xq~��}����� !"5�Sw� 

klmn] 23Xq~��}������ !"�F 14iF 15
�H 34

��+ ��¢£"Q�� 5�N 85.67 ± 100.09a/50mm`v��� 9�ª©

�« 95.23 ± 89.80a/50mm`v�3E×I�õi 3�� 3.43 ± 9.30a/50mm

`v2z¤ �£"
�� 5�N 60.86 ± 97.10a/50mm`v��� 9�ª©�
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« 115.93 ± 169.30a/50mm`v� 3�Ñ�i 4.5 ± 9.72a/50mm`v2¼�¥
£"Ä�� 5�� 10.5 ± 15.68a/50mm`v�¥�Ñ�i 3�� 0.93 ± 1.24a

/50mm`v2`�¦"Ä�� 5�Ä 5.3 ± 6.09a/50mm`v¥�Ñ�i 3�� 

0.67 ± 1.19a/50mm`v2É�¥¦"uvÄ�� 5� 3.83 ± 4.51a/50mm`v
�i�� 7��D�« 4.37 ± 6.10a/50mm`v�a�i 3�� 0.47 ± 1.02a

/50mm`v2üÔ"Ä�� 5�� 17.37 ± 25.21a/50mm`v��i�� 3�

� 0.27 ± 0.68a/50mm`v2 

�-
�klmn]o 19Xq����� !"l÷*+,� 

2klmn]o 19Xq)}*+����� !";<wC¥Ñ(F 16)(H
35)��� 2 ���l÷*+�No!q��� 4 ��i 6 ��o¼q��� 8

��o!q��� 10��i 12���io¼q�1���io q2 

�0
�klmn]o 23Xq����� !"l÷*+,� 

klmn]o 23 Xq)}*+����� !";<wC¥Ñ(F 17) (H
36)��� 5�i 9�l÷*+�No!q��� 11���io¼q�3���
io q2����� !"��Sô/uv��� 6�©ªD�«�z{¿�
��}N 187.2±299.04��� 7�Ñ�i�� 11���� 12���6��3�
Q 1�Ñ�2klmn]o 19�23Xq�z{p~��}��l÷N 1.98¦§2
(F 18�F 19)(H 37�38) 

  

!�./±�uv 

 o RN6VR�H 39a
(F 20�F 21¨�o¼R`_N.t/�Ê©Pù�
õ|P#$�H 39b
2����� !"�78á
(F 20 pF 21)Ä 42.47 ± 



 30

43.39a/50mm`v��i 69.20 ± 31.59a/50mm`v2o!R`_N.t/�
ÊOPù�î|P#$ 200a�H 39 c
2����� !"�78á
Ä 144.40 

± 44.01a/50mm`v��i 161.33 ± 73.42a/50mm`v2o$R`_N.t
/�ÊOIP�î|P#$ 200a�H 39 d
������ !"�78á
Ä
32.33 ± 4.40a/50mm`vÑ�i 27.53 ± 6.44a/50mm`v2o(´`_.t
/�Ê©IP�õ|P#$�H 39 e
������ !"�78á
Ä 12.20 ± 

7.38a/50mm`v��i 23.67 ± 9.61a/50mm`v2o¨R`_A.t/�î
|P#$200a�H39 f
������ !"�78á
Ä67.87 ± 47.45a/50mm

`vÑ�i 66.67 ± 19.82a/50mm`v2 

 

$�%&'("¬­®¯+É�:N<° 

( ) ¬­®¯<° 

%&'("¬­®¯°�Q<°!r78�ôúN�L%&'("�K³�
bc%&'("pdebc%&'("2W°� !"Q� 6º 18´ (F 22)2

°�wC���!r78�%&'("½À¿¬��� !"(Bambusaspis 

pseudomiliaris�Green
)+� ºh�W°´ù� !"�6ª º+j º�
W° !"ÆÏ¿¬2¬e�K³+deÊ78�bc%&'("FxyÀ¿¬
ÃÄÅ !"(Saissetia coffeae)�Â !"(Ferrisia virgata)F��K³�bc%
&'("¿¬�yT�de78ÆÀ¿¬ÇÈ !"(Coccus viridis(Green))(H
40 iH 70 ) (F 23)2debc%&'("�ÜÝÞ� !" (Aspidiotus 

destructor�Signoret
)X3â«�¬õ9:<°2 

 

(¼)É�:N<° 
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= 6º 18´� !"9:�L+K³�bc%&'("É�<°(F 24)2

wC���Ê´%&'("­6 6´ !"�É�:N�ôúNÜÝÞ� !"

(Aspidiotus destructor�Signoret
 )������ !" (Aulacaspis murrayae

�Takahashi
)��C�� !"(Aulacaspis tubercularis�Newstead�)����
� !"(Aulacaspis yabunikkei�Kuwana
)������ !"(Aulacaspis 

yasumatsui (Takagi))=+�Þ� !"(Chrysomphalus aonidum�Linnaeus�)Á�
½�� º(F 24)2 

 

(�%&'("¿¬-<° 

=�L+K³�bc%&'("N°�6T2wC���bc%&'("¿
¬-Ú�L´,�Q 1�S+ 2�S��DN�¤��(F 25)2 

 

¨�%&'("5�S67+fØÙ�<° 

�°�=±�²�L%&'("pK³�bc%&'("9:fØÙ°�2 

( )%&'("5�S*'67 

�SÌôN�S�£"S( i!r�S)��S+¦"�54Seó�'6
7¥Ñ(=�L´�K³Q����� !"N��6T)�  

�S� 

®&í¯�}Ü�&(H 71)�'("�¥¦"�°±Y¥ !"e
!²³ `´�aYÉ�^µ]´ðÉÑ�L�F�óô¥¦"ÀY
�LÉQü !ð2 

£"S� 

 �£"�&íÜ��&(H 72)�å¶:£��)¼�£"�&íÜ
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�Â·(H 73)Ú �£"¸Q¶:�Î&£�Ú¹�!�£"�S¿
¬-,�&íÂ·}Ü�·(H 74)�Î&­º�2 

�S� 

  !�£"9]��SE(H 75)�ÀÒÓÚ»¼��u}v|�ô¤�
&Á�Y"�½¯Gw�
Á�ð¾¿K�9]�S���í�&(H
76iH 77)2 

¦"S� 

  ü¦"��óNÇ&��p¥¦"D,��ú��ÀZÁ©ÂÃ½N
Ä&(H 78)2 

  ¥¦"�G�ó©ÂÃiNÄ&(H 79)2 

(¼)%&'("fØÙ�<° 

s¿%&'("�É�:N� !"�9:fØÙ<°��L%&'("<
° 6´�K³�bc%&'("<°��� !"������ !"�ÜÝÞ
� !"Á 3´2wC���Ê´%&'("½=K³Q����� !"�"
�fØÙ½��Úâ�å��¤���i�Sl÷ôúN 69.20±8.28#(�L´)

+ 33.70±9.78 #(bc´)(F 26 iF 27)2�L%&'("=K³Q��� !
"��C�� !"+����� !"�"�fØÙ�¤Út�rR=K³Q
����� !"�"�fØÙDt�i�Sl÷N 133.50±30.84#2K³Q�
Þ� !"�"�fØÙ�ÅõwÆ�¬ÕÏ@]ûÚ2K³�bc%&'("
Æ=ÜÝÞ� !"�"�fØÙ�¤Út�i�Sl÷ 111.30±23.07#2 

 

-�%&'("´ð+´Tñò 
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� 
�´ðñò 

°�wC����L%&'("Ï3���¦"É'-�=�� 50 6�É

'-�¤Ú��l÷É' 39a��� 106+ 256¦"l÷É'-Æ�¤Úõ(F
28)2bc%&'("´ðñòwCÆ���Ï3��T½��¤��(F 29)�

=�� 25 6�¦"É'-�¤Ú��l÷ÌÉ' 78.50 a��� 5 6�¦"É

'-Æ�¤Úõ�l÷É'-­ 25.40a29 ¹�wÊ´%&'("Ï3­ú
�¦"l÷É'-�wC���Ê´%&'("¥¦"Él÷'-½�¤�Qü

¦"(F 30iF 31)2 

�¼
�´Tñò 

°�wC���Ï3��T¦"É'-�ûÚ�=Ê´%&'("5OPÊ
6�¤Ú��l÷É'-N 7.50 a(F 32)2�wÊ´%&'("�rúl÷¦
"É'-�wC��bc%&'("l÷É'-�¤�Q�L´�l÷��ÌÉ

' 8.88 a(F 33)2ûÚÊ´%&'("Ï3­ú�¦"l÷É'-Æ���b

c%&'("ü¦"l÷É'-��Ú��p¥¦"+�L´¥üÊ¦"�É'

-ûÚ½��¤��(F 34)2 

 

���� 

 �de;<>? 

klmn]o 19p 23Xq����� !"+r#$%&'("78s

t�;<wCxy�z{|P}+~���}�l÷}�N 1.98 ¦§�,=N
20i 25�;����(Ç� 1¦§/ 10�)�rst_�,��3�È<ô#$

|PE�ÀbÉi����� !"78��Ú��)}��®ô�]|P}
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p�|P}� "+#$78����Ï,24~6 �T����N�����

������� !"�78����������ã
 8���4 "�78
��UÑ��àQ4¼�78��6����ã3�Q ���õ2�Sw�u
vF3��+ �¡¢£"pz¤ �£"+¥¦"§
¨�©ª�«2�¬�
ÔÍQ!�$�TIJ9:@A�þÍY78áÊøÑX2ËÌ�TuvWÍ(F
35�F 36¨�=RS�TZ[\<�U� 30�l÷�V=+���5��l÷�
VXWûÚ�� 7�i 9��V-,Q��l÷Îe�r���½�Q��l÷
�V-2Â8��W��Ï�Ì=È<V-6����� !"�ft��	Ï
Ð2�N
Ñ�(4�iu�!�)����� !"�78-Úõ�=+V�($
�i4�)����� !"�78-Ú�2é#Òt�÷�Ó���ÛW��
Ô×�õXYQ�]ðÕ�6�T¾¿±�=þ¯©�Ö¸�W�=Wô92×
���� !"+#$�st_��xy78JK
#�éØÙ�È<#$p 
"�T�st��
õª©¤{�'�
#�	×I­�9:78&';<2 

./±�uv�Ä�»�wCÌ=I'./6Q����� !"�@A�
�é�¦B�6VR(A./�õ|P#$)� 50mm`v !"78�����
�,QrÔR� !"78����2./Ê©IP������ !"78�
���Ú./ÊOPù�����õ�È<ìô�./Ê©IP®¯#$Í9]
./ðý¬����� !"ßÚø��� !"78����2 

2e|P}p~���} "78��Ï3�
Qm{�}�Û­ ,�Ú
N¡��~���} "78��ÚÏl÷2��RFxy�à#�r�½OP
8,000 aÜÝ�bc%&'("�ãu���4½õÞbc%&'("�ËÞ©
�L�%&'("�¬´yT4ôßÅÓà2�N
klmn]o 23 Xqh9
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:�./±�Rh��#$Nbc%&'("�u�iy�CY4
ÌxyL
Ø�F�Ï�Ná��JK�ÏÐ2�ýQ¬yT�	9 ¹9:�ý±�p�
�uÌ��r÷�2 

 

¼�%&'("¬­®¯+É�:N 

Qde¶·© 6º 17´ !"���":./������ !"Q 6º

18 ´�ôú<°�L´%&'("�tSK³�bc%&'("+de|Pî

Uí¸78�bc%&'("�¬­®¯+É�:N"wC���!78�'

("r¬­®¯îâ�ã,���­2ä
�h<°� !"´ùß��!78
'("½6¾ º+� º !"�¿¬:N�K³�bc%&'("À¿¬Á

Â !"(F. virgata)+ÃÄÅ !"(S. coffeae)�debc%&'("2eÀ¿
¬ÇÈ !"(C. viridis)����L´+K³�bc%&'("hâ��¿¬:
N2¬wC��bc%&'("de|Pî¦åí¸78E�r¿¬:NÌÍÀ
�êë+���Ï3ßÉf�J)
!´%&'("�¿¬:Nuv�=�L´
%&'("¿¬�´ùÚ��ÌÍÄQ
�VW<°� !"´ùR�ÅõGH
Ò��L%&'("ºy¿¬� !"´ù2 

�L´+bcµ9�%&'("
�½Ë
� º�ó� !"�É���
#û¬­®¯<°RÍ¿¬� !"´ùÓ�2rwCæ��%&'("
¬3
´ùçø��öÑÀ¿¬rÔÏ3´ù� !"�ã�èÌÍÏÀ9:./2(
���%&'("ÌÍÀ
Î�ÏÐ¹���ÑÒÓ¿¬rÔ !"=Õ4Ö×
fL��êëèé�Î�¬3Ð¹�êë�êÀ9:�ÌÉfÑ S2 

 

!�%&'("¿¬-+fØÙ 
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°�wC���¿¬-=bc%&'("�¤ÚÛ�rfØÙ=K³QÜÝ

Þ� !"�fØÙ�¤Út�ß�L%&'("Æ=K³Q����� !"

�fØÙ�¤Út2ëì�(2006)�'�29MÑbc%&'("K³Q����
� !"��rfØÙ= 105#2p�°�wCûÚxy�fØÙ#áÚ�L´

â�F�âQbc´K³QÜÝÞ� !"�fØÙ#á�ã
ûK³Q���
 !"+����� !"�fØÙt���bc%&'("Q@A�����
 !"��àfØÙ#áÚ�L´â�ã�¿¬-Ú,�äå�ß�L´Æ�æ

çÚt�ä�2ÔÍQèé�78OP+êë�Ñ�ìÌV�pí¸78á-�
¬í�ïQ����� !"�@A2 

 

$�%&'("´ð+´Tñò 

�L%&'("´ðñò<°wC�����Ú���öÑ�¦"l÷É'

-�¤Ú��bc%&'("Æ�ø�R��(256)�¦"l÷É'-øß�¤

�Qõ��F�QD���2´Tñò<°wCÆ���5��T%&'("¦
"l÷É'-½A�¤­���9 ¹ûÚÊ´%&'("�¦"l÷É'-�
Æ=bc%&'("l÷É'-�¤�Q�L 2́���L%&'("l÷É'

-À3¤"���c�ß���bc%&'("l÷É'-Æõ��'����
���õÏÐ���2 

bc´+�L%&'("Q³OK��wC½=bc´'("l÷É'-�
¤Ú�2Q´Tñò��öÑ�ûÚÊ´%&'("�Ï3­ú¦"l÷É'

-���bc%&'("¥¦"l÷É'-�¤Ú�2¬wC���Ê´%&'
("Q±T+¬gX3Ï¹�îëÑ�¥¦"fLÍÓÀäQü¦"�#Ê´%
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&'("fØQ3 f'ïk�å�±T+¬gX3Ï¹�îëÏÐÑ�bc´
�ü¦"fLÍÓÆÀäQrÔ¦"2 

 �w����wC���bc%&'("��A 
��]ðfL��L%
&'("èN��]ð�	#$�ö¦¬yT�÷�ÓÏ�J �2EI��ì
ôä��]ð6��+rÔfg�·9:N<�=þ �#$
��]ð�èL
��22e�à#�Lpbc%&'("�¬­®¯+rÔð­���ã�L%
&'("6Q����� !"Q%T�ëøBÍ¥E�Æ��9 ¹>?2D
E�
��W�à#��Ê´%&'("½Í¿¬����� !"�ã¥C­
�7%&'("	ª©�iëø�
��ÌÍ­ñòÏ�2�	��NÊó�f
/��Ï3�%&'("­Íª©óôëø�BC2	Í��Bëø�����
 !"�ìôÓ�MiôB-2¥6QrÔ#$�¥ÎfõÁ
�ëøBÍ+ì
�uvÁ�
õX�@A���F� öB-2 

 

���� 
 

���÷�øÀXYZ[\X]^_`240��øù�����úû
ï�°�ST÷ü�øÀ�n°�hì�&glýþ���+���1fÁ�ï

 !"�\{�+%d��STý��MU3	�ï�
¬ ö�@2 

 

������ 

1.ëì�220062%&'(" Cybocephalus Nipponicus Endrody-Younga (ÃÂ
�
u�'("º) ý¬����� !" Aulacaspis yasumatsui Takagi (�Â

�� !"º) �fØÙ+f'2c¸`\º0,{�Ç�n�c�
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ìMlª�=C2117 
2 

2.À R��C��t�Å220012�� PCR-RFLP 01\{!´���
 !"�Aulacaspis spp.
�3Â
�� !"º
+r
C���ì

�2[½�"  21: 365-3752  

3.´µ¶220062��%&'("@A����� !"���2c¸`
\º0,{�Ç�n�c�ìMlª�=C283 
2  

4. Howard, F. W., Hamon, A., McLaughlin, M., Weissling, T., and Yang, S. L. 

1999. Aulacaspis yasumatsui (Hemiptera: Sternorrhyncha: Diaspididae), 

a scale insect pest of cycads recently introduced into Florida. Flo. 

Entomol. 82: 14-27. 

5. Takagi, S. 1977. A new species of Aulacaspis associated with a cycad in 

Thailand (Homoptera: Coccoidea). pp.68-72. In: S. I. Nakao, S. Takagi, T. 

Tachikawa, and T. Wongsiri (eds). Scale insects collected on citrus and 

other plants and their hymenopterous parasites in Thailand. Insecta 

Matsumurana New Series 11: 61-72. 

6. Takagi, S. 1990. The adult female. pp. 5-28. In: D. Rosen(ed), Armored 

Scale Insects: Their Biology, Natural Enemies And Control. Volume A. 

Elsevier Science Publishers, Amsterdam, The Netherlands. 384 pp. 
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F 2�2009~2010�[\��"#��]ðklmn] 19Xq%&'("OPá
-(a) ����

 

�����	
 
��
���	 ����

 ����
 ���� 

����
 ���� 

2009 / 02 / 18 0 0 7,497 7,497 klmn]o 19Xq 

2009 / 04 / 13 802 802 8,112 15,609 klmn]o 19Xq 

2009 / 06 / 15 800 1,602 8,625 24,234 klmn]o 19Xq 

2009 / 08/ 03 500 2,102 4,191 28,425 klmn]o 19Xq 

2009 / 10 / 14   460 2,562 8,028 36,453 klmn]o 19Xq 

2009 / 12 / 08 488 3,050 8,008 44,461 klmn]o 19Xq 

2010 / 01 / 21 788 3,838 8,018 52,479 klmn]o 19Xq 

2010 / 02 / 01 500 4,338 8,037 60,513 klmn]o 19Xq 

 
 
 
 
 
 
 
 
 

F 1�2006~2009�[\��"#��]ðklmn]%&'("OPá-(a) �
 
�

 
�

 
�

 
����

 ���� 
�

 
�

 
�

 
�

 

  2006 � 18,472 18,472 ������ 23�� 

  2007 � 83,889 102,361 ������ 23�� 

  2008 � 132,887 235,248 ������ 23�� 

  2009 � 
5,982(

�
) 

96,436(
) 

 5,982(
�

) 

331,684(
) 
�����19 23�� 
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F 3�2009�[\��"#��]ðklmn] 23Xq%&'("OPá-(a) 

|PNS 

�L´'(" bcµ9�'(" 

|P�å � � É
- 

��É- ��É- ��É- 

2009 / 01 / 10 0 0 5,429 5,429 klmn]o 23Xq 

2009 / 05 / 19 0 0 8,261 13,690 klmn]o 23Xq 

2009 / 07 / 01 635 635 8,561 22,251 klmn]o 23Xq 

2009 / 09 / 07 576 1,211 3,683 25,934 klmn]o 23Xq 

2009 / 11 / 06 433 1,644 9,989 35,923 klmn]o 23Xq 

 

 

 

 

 

 

 

 

 

F 4�2009~2010������ !"+%&'("%T78&';<(z{�}) !"�#
 $%&'()*	 +,��	 

��
 

2009� 02� 36.76±28.06 9.40±12.93 klmn]o 19Xq 

2009� 04� 33.40±43.77 2.53±3.86 klmn]o 19Xq 

2009� 06� 63.99±84.82 23.00±14.39 klmn]o 19Xq 

2009� 08� 39.26±37.46 9.30±10.47 klmn]o 19Xq 

2009� 10� 19.60±20.77 17.00±28 klmn]o 19Xq 

2009� 12� 25.30±37.38 26.43±22.12 klmn]o 19Xq 

2010� 01� 13.20±11.79 7.50±4.07 klmn]o 19Xq 



 41

 

 

 

 

 

 

 

 

F 5�2009~2010������ !"+%&'("%T78&';<(~��}) !"�#
 $%&'()*	 +,��	 

��
 

2009� 02� 3.9±6.33 7.20±5.64 klmn]o 19Xq 

2009� 04� 16.37±28.03 2.86±4.85 klmn]o 19Xq 

2009� 06� 42.31±70.15 13.44±18.12 klmn]o 19Xq 

2009� 08� 33.43±29.46 12.00±12.76 klmn]o 19Xq 

2009� 10� 17.8±14.74 15.85±9.37 klmn]o 19Xq 

2009� 12� 17.7±25.31 8.00±4.06 klmn]o 19Xq 

2010� 01� 17.9±27.01 12.00±4.27 klmn]o 19Xq 

F 6�2009~2010������ !"+%&'("%T78&';<(z{�}) !"�#
 $%&'()*	 +,��	 

��
 

2009� 05� 30.55±36.05 31.38±19.39 klmn]o 23Xq 

2009� 07� 47.29±44.52 28.50±25.03 klmn]o 23Xq 

2009� 09� 56.04±64.76 16.75±13.46 klmn]o 23Xq 

2009� 11� 4.30±8.07 4.15±4.99 klmn]o 23Xq 

2010� 03� 9.80±19.65 4.50±2.22 klmn]o 23Xq 
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F 8�2009~2010klmn]o 19Xq����� !"�Sw�(z{�}) 

z{ �&�¢ � z¤ � ¼� ♀ 

2009� 02� 89.5±73.41 41.21±32.86 16.79±15.12 

2009� 04� 79.1±117.14 61.75±93.99 5.55±7.07 

2009� 06� 187.2±299.04 77.35±93.04 2.25±3.10 

2009� 08� 86.9±120.52 70±66.31 1.6±1.83 

2009� 10� 55.9±64.81 20.85±27.30 4.9±8.76 

2009� 12� 76.95±124.53 22.1±41.76 5.95±8.26 

2010� 01� 44.95±45.64 10.65±7.97 3.65±3.02 

F 9�2009~2010 �klmn]o 19 Xq����� !"�Sw�(z{�}
I) 

z{ `�!� ♀ É�!� ♀ üÔ" 

2009� 02� 2.21±1.61 2.64±2.87 31.43±31.55 

2009� 04� 3.55±3.99 2.45±3.89 6.25±6.11 

2009� 06� 2.95±3.49 7.9±13.59 10.3±13.15 

2009� 08� 1.85±2.08 3.7±4.74 12.6±14.92 

2009� 10� 1.05±1.96 0.55±1.02 5.1±9.3 

2009� 12� 1.55±3.80 2.1±3.85 11.5±12.28 

F 7�2009~2010������ !"+%&'("%T78&';<(~��}) !"�#
 $%&'()*	 +,��	 

��
 

2009� 05� 36.70±41.16 22.22±23.41 klmn]o 23Xq 

2009� 07� 37.58±39.70 18.18±19.49 klmn]o 23Xq 

2009� 09� 45.07±43.8 8.00±8.91 klmn]o 23Xq 

2009� 11� 25.20±32.9 14.27±8.83 klmn]o 23Xq 

2010� 03� 15.20±35.27 8.67±3.64 klmn]o 23Xq 
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2010� 01� 0 0.95±1.40 3.9±4.32 
 

F 10�2009~2010�klmn]o 19Xq����� !"�Sw�(~��}) 

z{ �&�¢ � z¤ � ¼� ♀ 

2009� 02� 9.5±21.24 8.33±10.11 0.5±0.76 

2009� 04� 43.07±87.93 24.87±47.38 2.3±5.42 

2009� 06� 133.97±232.52 45.53±77.67 8.13±22.87 

2009� 08� 63.57±75.56 72.37±60.25 4.1±6.97 

2009� 10� 7.8±19.35 6.77±10.78 1.1±2.26 

2009� 12� 56.73±91.13 17.97±21.42 4.57±7.93 

2010� 01� 64.23±96.68 13.33±21.96 2.77±3.84 

 

F 11�2009~2010�klmn]o 19Xq����� !"�Sw�(~��}
I) 

z{ `�!� ♀ É�!� ♀ üÔ" 

2009� 02� 0.17±0.37 0.67±1.49 0.33±0.75 

2009� 04� 1.07±1.75 2.03±4.99 5.8±17.02 

2009� 06� 3.67±6.41 5.1±8.92 15.12±25.08 

2009� 08� 1±1.26 2.63±3.84 23.47±33.52 

2009� 10� 0.3±0.78 0.27±0.81 5.37±9.73 

2009� 12� 1.27±1.77 1.97±3.30 6±8.12 

2010� 01� 0.3±1.04 1.77±3.07 7.1±12.58 

 

F 12�2009~2010klmn]o 23Xq������ !"�Sw�(z{�}) 

z{ �&�¢ � z¤ � ¼� ♀ 

2009� 05� 79±105.86 46.7±56.32 7.65±14.47 

2009� 07� 103.15±135.82 91.65±67.32 10.4±17.72 

2009� 09� 90.45±198.36 34.55±50.93 0.85±1.39 
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2009� 11� 45.35±51.5 14.85±17.89 1.4±1.66 

2010� 03� 7.4±19.35 6.6±14.19 0.9±1.37 

 

 

F 13�2009~2010�klmn]o 23Xq����� !"�Sw�(z{�}
I) 

z{ `�!� ♀ É�!� ♀ üÔ" 

2009� 05� 4.15±4.22 3.65±4.36 11.6±19.73 

2009� 07� 2.7±3.20 3.25±4.84 25.3±21.63 

2009� 09� 3.7±8.35 4±8.89 6.55±11.53 

2009� 11� 1.8±2.36 2.25±2.32 7±10.09 

2010� 03� 0 0.2±0.40 0.6±0.92 

 

 

 

F 14�2009~2010�klmn]o 23Xq����� !"�Sw�(~��}) 

z{ �&�¢ � z¤ � ¼� ♀ 

2009� 05� 85.67±100.09 60.86±97.10 10.5±15.68 

2009� 07� 88.9±121.83 71.3±58.42 4.83±11.59 

2009� 09� 95.23±89.80 115.93±169.30 1.9±2.15 

2009� 11� 90.67±138.24 23.87±19.67 2.2±2.51 

2010� 03� 3.43±9.30 4.5±9.72 0.93±1.24 

 

 

F 15�2009~2010�klmn]o 23Xq����� !"�Sw�(~��}
I) 

z{ `�!� ♀ É�!� ♀ üÔ" 

2009� 05� 5.3±6.09 3.83±4.51 17.37±25.21 
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2009� 07� 2.63±3.30 4.37±6.10 15.87±14. 

2009� 09� 2.83±3.17 4.33±4.32 5.13±5.71 

2009� 11� 3.07±4.46 3.37±3.78 11.8±11.75 

2010� 03� 0.67±1.19 0.47±1.02 0.27±0.68 

 

 

F 16�klmn]o 19Xq[\��l÷*+� 

 ,� 4=�)} l÷,� 

2009� 02� 10  3 

2009� 04� 5  2  

2009� 06� 9  2  

2009� 08� 12  3  

2009� 10� 1  2  

2009� 12� 0  2  

2010� 01� 0  1  

 

 

F 17�klmn]o 23Xq[\��l÷*+� 

 ,� 4=�)} l÷,� 

2009� 05� 7 3 

2009� 07� 11 3 

2009� 09� 5 2 

2009� 11� 3 2 

2010� 03� 0 1 

 

 

F 18�klmn]o 19Xq[\��l÷}� 

�� ¦§ 

2009� 02� 1.94 
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2009� 04� 2.19 

2009� 06� 1.76 

2009� 08� 2.13 

2009� 10� 1.86 

2009� 12� 1.94 

2010� 01� 2.06 

l÷ 1.98 

 

 

 

F 19�klmn]o 23Xq[\��l÷}� 

�� ¦§ 

2009� 05� 1.86 

2009� 07� 2.09 

2009� 09� 1.91 

2009� 11� 2.04 

l÷ 1.98 
 

 

F 20�./±������ !"p%&'("(#$)78JK 

����� !" 2009/9 2009/11 �� 

6VR 77.20  111.40  0.57 �
�./�P°A|P#$ 42.47±43.39 69.2±31.59 0.45  

�./�P°�|P#$ 144.4±44.01 161.33±73.42 0.28  

�./AP°�|P#$ 32.33±4.40 27.53±6.44 -0.08  

�./AP°A|P#$ 12.2±7.38 23.67±9.61 0.19  

A./AÆ°�|P#$ 67.87±47.45 66.67±19.82 -0.02  

 

 

F 21�./±�%&'("p����� !"78JK  
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%&'(" 2009/9 2009/11 �� 

6VR 5 5 0 

�./�P°A|P#$ 0 0 0 

�./�P°�|P#$ 197.3±2.49 16.92±20.54 -3.01 

�./AP°�|P#$ 198.3±1.25 0.33±1.11 -3.31 

�./AP°A|P#$ 0 0 0 

A./AÆ°�|P#$ 201.67±1.25 2.50±3.69 -3.36 

 

 

F 22�¿¬­<°�W° !"´ù 

º(ú) RC� {� 

ª º �+�� !" Iceryaaegyptiaca�Douglas
 

Â º ÁÂ !" Ferrisia virgata(Cockerell) 

 �Â !" Maconellicoccus hirsutus (Green) 

 ��Â !" Planococcus citri (Risso) 

 t(Â !" Pseudococcus longispinus (Targ.) 

¾ º ��� !" Bambusaspis pseudomiliaris�Green
 
� º ÇÈ !" Coccus viridis�Green
 

 ÃÄÅ !" Saissetia coffeae �Walker
 

� º ÜÝÞ� !" Aspidiotus destructor�Signoret
 

 ����� !" Aulacaspis murrayae�Takahashi
 

 �C�� !" Aulacaspis tubercularis�Newstead� 

 ���� !" Aulacaspis yabunikkei�Kuwana
 

 ����� !" Aulacaspis yasumatsui (Takagi) 

 �Þ� !" Chrysomphalus aonidum�Linnaeus� 
 ��¯� !" Fiorinia taiwana (Takahashi) 

 Jv�|� !" Parlatoria crotonis (Douglas) 

 ��� !" Kuwanaspis neolinearis (Takahashi) 

j º �j !" Laccifer lacca (Kerr) 
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F 23�%&'("¬­®¯<° 

º(ú) RC� �L´ bc´ debc´ 

ª º �+�� !" –z – – 

Â º ÁÂ !" – V
y
 – 

 �Â !" – – – 

 ��Â !" – – – 

 t(Â !" – – – 

¾ º ��� !" V V V 

� º ÇÈ !" – – V 

 ÃÄÅ !" – V V 

� º ÜÝÞ� !" V V X
x
 

 ����� !" V V V 

 �C�� !" V V V 

 ���� !" V V V 

 ����� !" V V V 

 �Þ� !" V V V 

 ��¯� !" V V V 

 Jv�|� !" V V V 

 ��� !" V V V 

j º �j !" – – – 
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zÏ¿¬ 
y¿¬ 

xõ<° 

 

 

 

 

 

 

 

 

 

 

F 24�%&'("É�:N<° 

º(ú) RC� �L bc 

ª º �+�� !" –z – 

Â º ÁÂ !" – – 

 �Â !" – – 

 ��Â !" – – 

 t(Â !" – – 

¾ º ��� !" – – 

� º ÇÈ !" – – 

 ÃÄÅ !" – – 

� º ÜÝÞ� !" V
y
 V 

 ����� !" V V 

 �C�� !" V V 

 ���� !" V V 

 ����� !" V V 

 �Þ� !" V V 

 ��¯� !" – – 

 Jv�|� !" – – 

 ��� !" – – 

j º �j !" – – 

zÏÉ� 
yÉ�2 
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F 25�%&'("5�S¿¬����� !"�Lá-<° 

´(ú) 1� 2� 3� ¦" 

bc´ 22.01±10.16az 53.59±12.61a 86.30±10.84 78.57±6.61 

�L´ 12.43±4.16b 33.57±16.64b 80.88±25.61 72.11±13.78 
zMeans followed by different letters in the same column are significantly at the 0.05 
level by Duncan’s Multiple Range Test. 
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� 28�������	
��
���
� 

Means followed by different letters in the same column are significant at the 0.05 
level by Student-Newman-Keuls Test 

 � 29�����������
���
� 

Means followed by different letters in the same column are significant at the 0.05 
level by Student-Newman-Keuls Test 

� 30��������
����
��� 

Means followed by different letters in the same column are significant at the 0.05 
level by Student-Newman-Keuls Test 

� 31������	

����
��� 

Means followed by different letters in the same column are significant at the 0.05 
level by Student-Newman-Keuls Test 

Main Factor N Mean F-value P-value 

Density   28.42 0.0001 

5 4 23.75b   

10 4 15.50c   

25 3 12.667c   

50 3 39.33a   

Main Factor N Mean F-value P-value 

Density   27.34 <.0001 

5 4 25.4d   

10 5 55.8b   

25 4 78.5a   

50 3 44.00c   

Main Factor N Mean F- value P-value 

Sex   4.74 < .0001 

Females 16 30.29a   

Males 16 19.71b   

Main Factor N Mean F- value P-value 

Sex   4.35 .0045 

Females 14 10.43a   

Males 14 6.86b   



 43 
 

 
 

 

 

� 32�����������
���	
��
��������
� 

 

 

� 33�����
���	
��
��������
��� 
 

Means followed by different letters in the same column are significant at the 0.05 

level by Student-Newman-Keuls Test 

 

� 34�����
���	
��
��������
��� 

 

Means followed by different letters in the same column are significant at the 0.05 

Main Factor N Mean F-value P-value 

Density   4.74 0.0015 

1 pair 8 4.25   

2 pairs 6 7.50   

3 pairs 6 5.17   

4 pairs 6 8.67   

5 pairs 6 5.33   

Main Factor N Mean F- value P-value 

Specie   4.74 0.0015 

C. nipponicus 16 8.875a   

C. flavocapitis 16 3.25b   

Main Factor N Mean F- value P-value 

Specie   3.04 0.0050 

C. nipponicus     

Female 14 3.07b   

Male 14 4.86a   

C. flavocapitis     

Female 14 2.5b   

Male 14 0.51c   
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level by Student-Newman-Keuls Test 

� 35���� !"#$%&��'�(()*+: ��� !) 

'� ,- 2009. 2010. 

/0 43.2 13.2 25.2 

10 47.5 65.8 12.6 

20 43.1 47.3 37.8 

30 73.8 60.2  

40 156.9 78.4  

50 247.8 99.8  

60 280.5 412.1  

70 308.2 184  

80 299.4 210.7  

90 236 155.2  

9/0 78 44  

910 41.7 10.2  

 

� 36���� !"#$%&��:�(()*+: ��� !) 

:� ,- 2009. 2010. 

/0 19.2 18.9 19.9 

10 19.6 22.5 21.9 

20 21.7 22.2 22.4 

30 24 22.7  

40 26 25.7  

50 27.7 28.1  

60 28.7 28.9  

70 28.4 29.1  

80 27.3 28.5  

90 25.6 26.1  

9/0 23 23.6  

910 20.4 19.7  
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;a<                            =     ;b< 

> 1�?�@ABCDEFGH;a<IJK�L�M�NO;b<P 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

              ;a<                   =               ;b< 

> 2�?QRS���
��TUVWXYZ[\]JK��YZ��^�_   

      �`a;a<IbcdefghL�`a;b<P 
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> 3�"#ij�klmn 19op 

  q$rmstuv> 

> 4�"#ij�klmn 23op 

 q$rmstuv> 

> 5�rwxyzstR{ 

  |}~R 
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1 2 

�����������Y
Z[\]JK�����
(@�/����1���I
�������)��� 

-./012
193234567.89:20; <=>?@

30A8BCD =>EFGH@
5IJKE 

>6��T�YZ[\]JK������������P 

?/���_�� �
� 50*5 mm �¡¢g
hJK����� 

 

 
 

                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LMNOP8 ~ 19Q RMNOP
6 ~7 QSTOP

7 ~ 8QUVSTOP
14 QV
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> 8�?YZ[\]JK�£¤��

��¥T¦YZ§¡=

> 7�YZ[\]JK�¦ 25¨/ RH 60© �ª«- 

> 9�~Rrw¬­®0�T 400¯��
��=
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WXYZ[
(a) 

W\YZ[
(b) 

 

W]YZ[
(c) 

 

W^YZ[
(d) 

 

W_YZ[
(e) 

 

  

> 11�°±²³I´RrwI?
µ±°H=

> 12�¶­0·rm=?°± 
�=¸YZ_�¹����
�
��º=

> 10�YZFw»YZ[\]JK�¼½¢¾=
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1̀3abcdefghijkl
a mnopjkl
b mqorstjkl
c murstjkl 

  
a b 
c d 

>14�QRC?JK�M�¦¿À
Á�ÂÃFGHI�x[�_M�
Ä¶Å= =

>15�ÂÃFGWXJK�I �
�ÆÇÈÉÊËÌ�$Í�*+= =

>17�?20ÎÏÐÑÒÓ1£��
�
��TUÔ�Õ�IÖ¦30×
1¨�Ø:^�    

>16�Ù�WXJK��ÆÇÈ
ÉTUÚÛ= Ü= ÝÞ=ßßÔ�Õ= =
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>18���JK�àáâã Ì�
hË  

>19���������	
�
20�
���������90 � 

15 mm���  

>20���30�1��� !     

>23��"#����$%�
�
�� 55 � 15 mm���� 

>22�24&'(��)*
�+
,-./012  

3 21	�45�6%$* 
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 vwxyz{|}~����������
������������
���
�������������� ���������� ����� ����� ����� ������������ ����� ����� ���������� ����� ����� ����� ����� ������������ ����� ����� ����� ����� ����� ����� ����� ����� ������������ ����� ���������

������ }~�w���w������
 

> 26�j�klmYZ[\]JK����
����,.äW> 
 
 
 ��� ¡¢£¤¥¦§¨£©ª«¬­�®­¯°±°¯°²°³°´° ¯°°�°¯ ¯°°�µ°² ¯°°�µ°³ ¯°°�µ°´ ¯°°�µ�° ¯°°�µ�̄ ¯°�°µ�¶·̧¹ºº»¼ °̄°²°³°´° ¶·½¾¿À ÁÂÃÄÅÆÇÁÂÃÄÈÉÇ

 
> 27�2009. 20· 2010. 10j�klm 19opYZ[\]JK����

����äW>;åRrw< 
 

 

 
  

> 24�æ�çè²³x_°±¢
¶=

> 25�æ�çè²³Ö¦��Ä=
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ÊËÌÍÎÏÐÑÒÓÔÕÐÖ×ØÙÚÛÜÝÚÞßàßÛßáßâßãß äååæçåä äååæçåè äååæçåé äååæçåê äååæçÊå äååæçÊä äåÊåçÊëìíîïïðñ ßÛßáßâßãß ëìòóôõ ö÷øùúûüö÷øùýþÿ�ü
 

> 28�2009. 20· 2010. 10j�klm 19opYZ[\]JK����

����äW>;éêrw< 
 ��������	
���
������������������� ������� ������� ������� ������� ���������� !!"# ��������� ��$%&' ()*+,-.()*+/012.

 
 

> 29�2009. 50· 2010. 30j�klm 23opYZ[\]JK����

����äW>;åRrw< 3456789:;<=>9?@ABC3DECFGHG3GIGJG 3GGKLGF 3GGKLGM 3GGKLGK 3GGKLDD 3GDGLG4 G3GIGJG 34567893456;<=>9

 
> 30�2009. 50· 2010. 30j�klm 23opYZ[\]JK���� 


����äW>;éêrw< 
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NOPQRSTUVWXYZ[N\[] _̂
^]^`^a^b^N̂ ^N]^Ǹ ^Na^Nb^]^^

]^^Oc^] ]^^Oc^` ]^^Oc^a ]^^Oc^b ]^^OcN̂ ]^^OcN] ]^N̂ c^Ndefghhij klmnNopqrNop]st uvwxyt uzkxyt u{|T}~|T}~�T
 

> 31�j�klm 19opåRrwYZ[\]JK���ëì����íî 
 

���������������������������
������� ������� ������� ������� ������� ������� ��������������� ��������������� ������ ������ �� ¡¢£ ¡¢£¤¡

 
> 32�j�klm 19opéêrwYZ[\]JK���ëì����íî 
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¥¦¥§¥¨¥©¥ª¥¥ª¦¥ª§¥ª̈ ¥ª©¥¦¥¥
¦¥¥«¬¥­ ¦¥¥«¬¥® ¦¥¥«¬¥« ¦¥¥«¬ªª°̄±²³³́µ ¶·¸¹ªº»¼½ªº»¦¾¿ ÀÁÂÃÄ¿ ÀÅ¶ÃÄ¿ ÀÆÇÈÉÊÇÈÉÊËÈ

 
> 33�j�klm 23opåRrwYZ[\]JK���ëì����íî 
 

ÌÍÌÎÌÏÌÐÌÑÌÌÑÍÌÑÎÌÑÏÌÑÐÌÍÌÌ
ÍÌÌÒÓÌÔ ÍÌÌÒÓÌÕ ÍÌÌÒÓÌÒ ÍÌÌÒÓÑÑÖ×ØÙÚÚÛÜ ÝÞßàÑáâãäÑáâÍåæ çèéêëæ çìÝêëæ çíîïðñîïðñòï

 
> 34�j�klm 23opéêrwYZ[\]JK���ëì����íî 
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 óôõö÷øùúûüýóþÿ� þýýôýþ ý� ý� ý� óý óþ þýóýýó����� óôõö
 

> 35�j�klm 19op"#YZ��¼½ï 
 
 �	
��
�������	� �� �� �� �� �	����� �	
�

 
> 36�j�klm 23op"#YZ��¼½ï 
 
 ��� !"#$�%$&'(

')'')&�)'�)&*)'
*)&
+,,-.,+ ,-.,/ ,-.,0 ,0.,1 ,-.2, ,-.2+ +,2,.,234567 ��� 

 
> 37�j�klm 19op"#YZ��wð 
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89:;<=>?@A?BCD
CECCEB@EC@EB8EC
8EB

8CCFGCB CFGCH CFGCH CFG@@ 8C@CGC9IJKLM 89:;
 

> 38�j�klm 23op"#YZ��wð 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOPQRQSQQSRQTQQTRQ TQQUVU TQQUVSSWXYZ[[\] QRQSQQSRQTQQTRQ WX̂ _̀ abca
 

defdghijklmnonpnnponqnnqon qnnrsr qnnrspptuvwxxyz nonpnnponqnnqon tu{ |}~��~
 

�������������������������� ������ ��������������� ��������������� ��� ������
 

�� �¡¢£¤¥¦§¨©¨ª̈ ¨ª©¨«̈ ¨«©¨ «¨̈ ¬­¬ «¨̈ ¬­ªª®̄°±²²³́ ©̈ª̈̈ ¨ª©̈«¨̈«©̈ ®̄µ ¶·¸¹º¸
 

»¼½»¾¿»ÀÁÂÃÄÅÄÆÄÄÆÅÄÇÄÄÇÅÄ ÇÄÄÈÉÈ ÇÄÄÈÉÆÆÊËÌÍÎÎÏÐ ÄÅÄÆÄÄÆÅÄÇÄÄÇÅÄ ÊËÑ ÒÓÔÕÖÔ
 

×ØÙÚÛÜ×ÝÞßàáâáãááãâáäááäâá äááåæå äááåæããçèéêëëìí áâáãááãâáäááäâá çèî ïðñòóñ
 

> 39;a<  > 39;b< 

> 39;c< > 39;d< 

> 39;e< > 39;f< 

> 39�°±²³íñ;a<Îòó;b<°µ±I­ôõöI÷øT£¤;c<
°µ±I­ùõöI�øT£¤ 200¯;d<°µ±I­ùúTI�øT£
¤ 200¯;e<°µ±I­ôúTI÷øT£¤;f<û°µ±I�øT£¤
200¯  
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> 40�	
��
�� Ìüý
þJK� 
 

> 41�	
��
�� Ì��
�]JK� 

> 42�	
��
�� Ì0�
[\]JK� 

> 43�	
��
�� Ì�ñ
\]JK� 

> 45�	
��
�� Ì��
]JK� 

> 44�	
��
�� Ì�\
]JK� 

> 47�	
��
�� Ì�	

]JK� 

> 46�	
��
�� ÌYZ
[\]JK� 
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> 49�	
��
�� Ì�ü
]JK� 

> 48�	
��
�� Ì��

Æ]JK� 

> 51�����
�� Ìüý
þJK� 

> 50�����
�� Ì��
JK� 

> 52�����
�� Ì��
�JK� 

> 55�����
�� Ì�ñ
\]JK� 

> 54�����
�� Ì0�
\]JK� 

> 53�����
�� Ì��
�]JK� 
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> 57�����
�� Ì��
]JK� 

> 56�����
�� Ì�\
]KJK� 

> 59����
�� Ì��

Æ]JK� 

> 58�����
�� Ì�	

JK� 

> 61�(¥�)����
�� 
ÌüýþJK� 

> 60�����
�� Ì�
ü]JK� 

> 63�(¥�)����
�� 
Ì���JK� 

> 62�(¥�)����
�� 
Ì��JK� 
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> 65�(¥�)����
�� 
Ì�ñ\]JK� 

> 64�(¥�)����
�� 
Ì0�[\]JK 

> 66�(¥�)����
�� 
Ì�\]JK� 

> 67�(¥�)����
�� Ì
��]JK� 

> 69(¥�)����
�� Ì
�
Æ]JK� 

> 68�(¥�)����
�� 
Ì�	
]JK� 

> 70�(¥�)����
�� 
Ì�ü]JK� 

> 71�	
��
��@ 
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> 73�1��� > 72�����/��� 

> 75����� > 74�gÌ��2��� 

> 77������ > 76�[��� 

> 78�	
��
������
¡Ë�� 

> 79�	
��
������ 
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