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������� ±codA, Eucalyptus globulus Labill.) ( 2 - 1 - 1 )	 
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õö÷øùúûüýòä�òÈ�

 

 �������(codA, Eucalyptus globulus Labill.)  

 ( 2 - 1 - 1 �  

  

  
õö÷øùúûüýòãÖäåæýò�� 

  �� !é�ð�"#ô�$ô%&'()*+(é,-.é/0��12   

  
õö÷øùúûüýòãÖäåæýò3Ë 

Ø45 6ÙÚÛÜÝÞßàáâ 1-1-1 È� 6ÍÎ»ºõö÷789:;�<=>ÁÂ?8 !
II @�� !� åæAB 6ìí¶C.²³ 23´ 12µ 31 ¶�ó D �� !òEF 

(1) 
¸GÑòÊH�îIJ��ñKéô�� !îL�MNÿOéôPQ

230 cm
òRS:T @UVWX 30 cmôYZ[\RS:T 180 cmô]:^�� _̀ ¸

20 cm�îFa�ëê��]:^�� _̧ b5c
68 cm

�ó'(ôdòceéfge 15 cm hFð.-ëê�� 

(2)�� !ói�,�ô̧ GÑbÊHjJói�,�'($klmÑòÇÈî¿n�ñopîôqr�êØéstëê�� 

(3) uôõö÷øùú����òvwýh/x�ñ�� !óåæ�ñyzô{|'(}ýî~���ñKò~ê!îFa�ëê����éôõö÷øùú����ò�� !òG�ò��îIJ��ñKéô����éb�À�'(�ýîFa�ëê�� � �� !óò���� 

(1)
õö÷øùú����'(����ò�����Gò�ühô�� !�òåæ��óû���,�î���é�ú�� 

(2)
õö÷øùú����î�� !òGé%&�ô�b�$��!�bôõö÷øùú����h��� ê¡¢ò�{éH-�� 

(3)(2)
éÿ�%&�b�$��!�î£¤ôõö÷øùú����ò"#¥¦§bô�� !�é�êëô̈ ©õö÷øùú����'(����ò����ò5ª¸b«¬k��� !�é®¤¯°ô�ñô±²b«¬§ô®¤¯°ô³� _̂ ´�µýó¶·¸��� 

(4)¹º»¼îIJ��ñKéô¹½h¾³Q-ñ!�bô,-.î�°rCé¿£�ô³� _̂ �́µéë¶·¸���  

(5)�� !óåæ�ñyzô{|'(}ýbô��¥¦§ô�� !�ó~���,�ýéÿ�ôÀÁÂÃéõö÷øùú����h�� !òGéÄÅ�Q-�,�îIJ��� 

(6)�� !hÆÇU��yÈhÉÊËÌQ-�ÿOéôFÍòÎÄ'($kî1O� 

(7)(1)
C. @6�ést�Ï
îãÖäåæýî1OÑéÐÑQÂ�� 

(8)
ûü����òÒÓhûÃ��d-hi��íK.-�éÔÕñ!�bôÖé�K�×ØÙaÚ�Ûé`Ü¤ôÝrCé���� 
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��������	
 

 Þß àáâãäåæçèéêëìíîïðìñò
 

 óôõö÷øõöçùúûüýþÿç�ê�úûñò 

(1) 
üýþÿç�������	
�ê��ûü��

  õöø�� ���� (Myrtaceae)����ù (Eucalyptus)��������� !"ù#
Symphyortus$êùúû����%&'()*!(Eucalyptus globulus Labill.)

���!�*�+,ø !�-+%.�� %/�01û(23 1
�45õö�67ú89øE. globulus

�����ù:;67ú89ø����ù<á8=ú)>2?@<á#AB@Cø n=22
�23 2$01í�E. globulusç:DE�F�Gø 530Mbp

8HIJKLMû #23 3$>1777N Cook
çÞ

3 OPQçRê�âSç<áTUVJK�WX8ðLYZê[\Kìì]�����ù<áT^S_`JKì>ëa'bcbêdeðLMì�*b!ç<áþf
C.L.B.L’Heritier

ø�gNhçWX6i8ê������ #
Myrtaceae$ê����ù(Eucalyptus)

6j���,6klì
(23 5)> 

E. globulus
øm�'no %+��� %p+q��rstuvwê<xJKLMûT�yç�	üzø��!�*�+ç !�-+{|}����!�*�+X~(���+�p�çß�ê��JKLMû

(23 1)>����ù<áç�êø�E. globulus
ê���%���ê�S�ì

3 �ç�T1í�yK�K E. bicostata� E. pseudoglobulus 
��

 E. maidenii
8=JKû#23 1$>hK\øöêX~(���+�êüð�E. globulus

ç"�8ðL��Kûh8i1û#23 1$> ����ù<áø��rS8i� 600
�4ÿ01û8ò�JKLMû>yç��ø��!�*�+X~�� !�-+{ê�àð��S�Cç�TX~��ê��úû+�+���wzç���{ê�àðLMû> 

 

(2)  ¡¢ç£¤��¥� ����ù<áç¦§C�ø¨©ª¡JKL�í�19
t«4¬�m�'no��bc�+����+q���®0ø¯p+�+0iâS<xJKLMû>°±�o�²±�1ûMø�������ç±³rs8ðL 19

t«´\µ¶êQ·0¸¹JKLMû
(23 4, 6)>����ù<áç�0�

E. globulus
øºtuê»ê¼½JKì�0�i¾8iâS<xJKLMû>�ê�!¿�b��À� �/�0µ¶ê<xJKL�í�

1973Nç<xwçÁÂÃø�:tu0 80ÄÅ� ��4ÿêi���<xÂÃøÆÇðLMû8Èl\KLMû #23 6$> É´\ÊËJKìÌÍø�
0.8ÎÏÐçÑÐ0�Ò-ý(Pyroglyphidae)ÓçÔÕÖ×T1ûh8TØ\KLMû

(23 7)>Ùì�ÌÍêø�Ú�¿E�c6ö@8úûÛÜäáÝTÞÙK�+'�ß*à�rsçáâãäêå^S¡M\KLMû(23 9)> 
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����ù<áøæXçèç�0ørS�æXZéÓç¼½øêëaìêíÙ¾ì>õö<á01û
E. globulus

8îïTðñr����ù<áç�	ü���®òóà�çôeøò�JKLMrM(23 4, 5)>õö<÷8ðL<l\Kûh8TâS�öêøùú8ðL¸¹ûüJKLMû>ýþ�ÿ�����6��8ð��¯4pç��w��ê����	�
Ø���ç�êâM
(23 4)>�{�0øE. camaldulensis

8
E. robusta

6��÷8ðL¸¹ðLMû>Ùì�çèw��!�*�+0ø�����ù<áçwÿ� #É$ø�óà�+*ç���³01ûh8ø�Ø01ûT�CâS1û�ç¦§C���sTyKê�ëúû(23 4, 6)>E. globulus
ø�+*T�ú����ù<áçß�01û>�+*6��ðLMû�á�0ø���r����ù<á6��úûì]��é0¸¹6 ¦!"i1û>�{����á�0ø��+*�³¡ê

E. botryoides, E. camaldulensis, E. globulus, E. microcorys, E. moluccana, E. propinqua, E. punctata, E. 

robusta, E. rudis, E. saligna, E. tereticornis, E. viminalis 
T¸¹JKLMû>#$%&'�{ç�{rs0(%1]rsçç³8ðLª¡JKL�í�#$0ø�E. camaldulensis ) E. robusta, E. 

viminalis rsç¸¹TØ\KLMû> 

 �S*w+ê��û����ù<áç¸¹ø�,-ç.!/wrsçøù�1ûMø�þ %012ê��û34¸¹ê�\KLMû>56�þê�MLi��789lE. camaldulensis (
Þß� ¡:Ï;<=>)

��?89l@ E. globulus
ç¸¹T �KLMû>��789l E. 

camaldulensis
ç¸¹ê�MLø�@AT�BJKCÞ�Þß� ¡:Ïê�í�ÕDúû�¦êûüJKLMû>�S*�®}ê��û����ù<áç¸¹ç��6-E 2

êFGû>Ùì�����ù<áø��HIrsê�ML�Jé�H<á8ðLKLJKLMû> Ùì�tuvwê�ML���789l����ù<áçMNT �KLMû>Q·0ç����ù<á6¡Mì��789l@çÞß� ¡¢6-E 3
êÙ8]ì> 

 

(3) 
àüþ���à�þ��ä

 � OX��ä
 

 ����ù<áø�à�þ�êø�ø^É÷êùúû(23 5)>PQR@0@BøS�T�àb���Ub�8JÙVÙ01ûT�E. globulus
øSBç@6��û(23ó)> E. globulus

ø����ù<á0øW·�êXàY@ #âSøXàZ�@[$01û #23 5$>E. globulus
çæXê��ûM@a\�]^a\ê�MLø_`êab\Kìò�ørM>��!�*�+�àw0øcd01û

6e´\12eS\MÙ0M@T<]\Kû>�7øM@´\BfÙ0� 11 ge6húû>iúø�jàçÉ6k�T�BúølàÉ0�
J60 m
êÙ0Bmúû #23 1$>o�²¡ç<xw0ø�8n12N0îoJKLMû(23 6)>ßp�qçr¡�01ûE. camaldulensis0ø�Búø
J

20n50 m
�s
tu

90n210 cm (23 28) 
êÙ0Bmúû>±øvwç1ûTB0xyäT1í�o�²¡êø��y 5n8N0îo09û(23 6)>Q·ççàw%z{¸¹w0ø�÷


40 m
�÷å

15 m
��s
tu

 2 m 
ç�úiôeúû

(23 29)>æX0ø���÷¢���øwê÷

10 m

ÏÐçiçT|\Kû
(23 5)> 
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 ' à}÷øà�ðñr
�ç~� ����ù<áø����� 25�6z8ð15n29�0à���ê�¾Lø���50iàô09ûT��êøzðLMrM(23 4)>���d�����â�ç�ý~�êixl���A��iðñ01ûì]�tuê^S<xJKLMû
(23 5)>¬c�ø�N 500n1,000 mm 

TzðL�í�à�\êø�ë�ç¬c6�h8úû
(23 5)> 

E. globulus
ç�àwø���ðS������´S���ç�T�rM>��eç��
��ø

18�23 ����eç�����ø 4 �01û>zwø�%%�S�ø�ç�M~��ÙìøzÐç�í6i¾ì�M�Ýç~�01û #23 4$>��A��iðñ01í�tuê^S<xJKLMû
(23 6)>¬c�ø�N 650n1,400 mm 

TzðL�í�à�\êø�ë�ç¬c6�h8úû
(23 4)> 

   ¡�ä÷ø¢àä
 �ëðrM 

 - £¤÷øÆ¤çã¥
 

E. globulus
ø�zðì~�50�^àê�û£¤8÷¦5ê§kðLMû��A´\ç��Tðñ01û

 (23 3) ><xw0ø��A6ª¡ðLîo¨ç©ª¡6 ¦h8i1û #æXªE$>�¤�q¤«êðñ01û>�7T¬fðì¨�×^T��ð®úûh8ê�¾L�76¯Ëúû>°±rsê�¾L��7Tß²¯ËJKû!"T1û>,@ê�¾Lø��³´µ"ä6k� #23 8$>öê¶·¸ç¹ºê�í@»T¼`JK�yç�ýøâ½ê¾û(23
2, 10)>W8ðLø� ¿+.(Eristalis tenax)

�ÀÁÂÃý
(Apis

ù
)
�

Ichneumonid wasps(Gotra
ù

)
��'ÂÄý

(Calliphoridae)
��/ �  �ÂÄ(Epicampocera succincta)

�E�Å�  �ÂÄ
(Compsilura concinnata)

�
Syrphid flies(Syrphus rectus, Allograpta obliqua)

���
Eupeodes americanusrs01û>Ùì�E. globulus

ç!"��àwê�MLø�Æýê�¾Li[»JKû#23 10$>ör¼`Æø�Ç�çÈâ01û Swift Parrot (Lathamus discolor) 
%ÀÁ!��ç

New Holland 

honeyeater (Phylidonyris novaehollandiae)rs01û>ßp�æXê��û¼`¹ºý��Æýê�MLø�aÉJKLMrM> Êúê�ûÆ¤ø?�êËðM8JKLMû>NÌÍÎø�ÏÐÑJKû�sÒË01í�8Ó¹ÔiÕÖ0ørM>^4Jé0 ¾ìÊú^4ê�û8�34û0NAJ×ì 60
æ¸ç

E. globulus
´\ØìÊÙçNÌÚø

35%
01í�Ùì 100

æ¸ç,@´\ØìÊÙçNÌÚø
15 %

01¾ì #23 27$>hK\çÊÙêøNÌJ×ûì]ê<áÛ��bÜüTrJKLMûì]ê�^Rêø�	~�50çÊÙNÌÚøÝ]L�M8Èl\Kû>«Þê�û�úøðñ01ûT��!�T´´ûì]��àèêøß´rM(23à)>Ùì�áíârs´\ç��Aê�û��iðñ01û #23 11$>E. globulus
ø�æãê�MLøà�TäåJKûì]��
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	~�ê�MLø�ó°¢ê�¾LææTçèJKì!2ê�ML�^à����Aê�¾L��JKû #23 12$>Ùì�E. globulus
ê�ML�éêÌT�BJKû8M¦ò�ørMT�Ìëø�BJKû #23 6$> 

 Û ìçä
 �ëðrM 

 Å råáÝçèàä
 ����ù<áç�êø+U'o��áÝ6k�içT1û>E. globulus 

êi~�íàáêjúûÆ¤äååæT<]\Kû
 (23 13)>Ùì�¸¹îáêjðLiNAäåäT<]\KûT�yçqç<x� #

E. camaldulensis
��

E. saligna$8�bû8��j�ê�M+U'o��ïä67ú #23 14$>E. globulus 
ê��û+U'o��áÝBüçR�ê�úû_`rñòørMT�E. camaldulensis

ç!"0ø�
1,8-cineole, α-pinene, β-pinene

��
α-phellandrene

ç�EÚ�ðE�cT+U'o��áÝçöBü01í�yçq gallic acid, ferulic acid rsTR�JKLMû
(23 5)>ßp�23 15

ê�û8�
E. globulus

ê�MLø���wÿ�ç50 % 
Ä E��ñÊËá6òóéÓçôõökê�í�Ç!êökðì!"�LD50 

ø�
562.0 mg / kg 

01ûh8Tò�JKLMû> 

 � yçqçñò
 #ó$����ù<á6÷�úû¹º¢ê�ML ��!�*�+ê��û÷�¹º8ðLø��/ø��ý� ��ý�ùÇ��ý� ÂÃýç�¦rÉ6�úûiç�ú�*Àý�m�Â�ý%� ��/*��ýç�¦r÷û6ü¦¹º�r\�ê�Àú���ý%�ýçþ��Ç/ýç�¦r�yçiºT÷úçúÝ�êÿ6M�ûM��ûú�MºTFG\Kû

(23 4)> æX0ø�,���ê�ML�J¸¹ç����ù<á6ÇåðLMû�·ýçaÉ´\� �ú/�çÃ�E����b �ú�Û�ÂÃ(�q �ú8Âb�'ÇÁEÄ&��q �úT�<JKì #23 16$>Ùì�#$�,��ç¸¹�!0ø� �ú/�çÂb�'ÇÁEÄ&��q �ú����/�ç���(!�ÄÒ���8À�b�ÄÒ����c�/�ç��'�bc�/8����/#$"�T�<JKì #23 16$> #	$yçq  ����ù<áçMS�´ç�ø�
¡<á8ðLiçèw%Q·çN��ÿZ0�;�ª¡T �KLMû>É´\çñÊËû6EÀ%³åºç�º�8ðL¡Mû!"i1û(23
7)> 
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	ô��789làá¢çaª¢ê�úûñò 

(1) 
�k��ê�úûñò

 � �B���Bh�ç��
 x�ä���� #codA, Eucalyptus globulus Labill.$(2-1-1) (

45�X89l����8úû)çîËê¡M\Kì�k��ç�B���Bh�ç��øC��óê7ðì�í01û>89l
DNA

ü7ç�B�ø�óê7ðì�í01û> 

 ' �Bh�ç�ñ
 X89l����çîËê¡M\Kì�k��ç�Bh�ç�ñøC�� óê7ðì�í01û> N¥�-n�ó �̧��701û

codA
��7 #�ójæ+ü

B$ø�~�`� Arthrobacter globformis
��ç��701í���b´\&��b� �b6àèúû��6��cúû��701û(23

32)>&��b� �bø�`�ç� !6"#úûáÝ01û>�%��ê�û<áçBmäåø�� !!�U!ê�¾L$9%hJKûh8TØ\KL�í�MS�´ç`�%<áø&��b� �b6z"&Ý8ðLª¡ð�� !!�U!6'µúû8Èl\KLMû>Ùì��(úÃb²'�� �ø<áé0�B�N¥6%hð�NOS
 �Àø� �ø��7ç()6*+J×ûçê�hr�-n�01û> N¥�-n�	 

GUS
#
β
&��'-Ò�,$��7 #�ójæ+ü

F$ø pGW23
�� �ç�Bh�01û

(23 17)>GUS
��7øW-��78ðL �KL�í��.���çGUS

6N¥úû>� *�,�b�'bø�GUS
��76<á@éç>0N¥J×ûì]êGUS

��7/0êÊ½JKLMû>GST
²'�� ���NOS

 �Àø� �ø��7ç()6Mí��*+J×û> N¥�-n�1 

NPTII (
ø����bÛ!Û�*b!�2*�,)

��7 #�ójæ+ü
K$øpGW23

�� �ç�Bh�01û(23 17)>hKøW-��78ðL �KL�í��¿���bxä��701û>NOS
²'�� ���NOS

 �Àø� �ø��7ç()6Mí��*+J×û> yçq
 

R
 bo�ç<-/0 #

RS
��ójæ+ü

M$ø89l346%hú5z0�R
 bo�çN¥ê�¾L

RS
5zêøJÙKì��7ø67úû> 89��:9�u/0

(RB
��

LB
��ójæ+ü

N)
ø�

Ti
²*!Àc

pTiT37
ê��úûEo�bý T-DNA

ç�u/06Þ;
DNA <=01û>89�u/0ø�T-DNA

T
Agrobacterium 

tumefaciens
´\<áDE�ÓçT-DNA

ç�>çR��>çMí�8ðL�Ùì:9�u/0ø*]�8ðL�ñúû> ÿõçúbLç��7��/0ø�ìçä6N?úûiç0ørM>
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� ó �Ý(9 %N¥�� � pGW23codA 
çv�Bh�

. ²*!Àc
pGW23codA

ø��ó���	ê7ú�¦ê�1�çN¥�-n�́ \�BJKLMû>yç�B645ê7ú> @ ABC DEFGHIJ KLMNOP QRS TUVWXYZ[ DNA
G\]

 _̂`a
DNA, 

cDNA
Jb cd efcdgZQhijklm

1

A

jnopqrstuvu juwx
Êucalyptus globulus

bKLGrstuvu yz {|}
DNA

cd~�
B

�xq�o��u�DEF (codA)

Arthrobacter globformis
KL���xq���x�q�v�q���������u���DEF�����x�q�v�q����G��������z����� 1-(1) � ¡DNA

cd~�
C

NOS 
vu¢£uvu Agrobacterium tumefaciens 

(LBA4404¤)

1-(1)
Ti
r¥¦¢�

DNA
G§¨ cd~�hijklm

2

D GST
rstuvu m©ts��

Ẑea mays
b ª« � ¡DNA

cd~�
E

wv¥u�
Intron ¬(Ricinus communis) yz � ¡DNA

cd~�
F GUSDEF ®¯° Êscherichia coli

bKL�±²�³´sk�u��hi��� 1-(1) � ¡DNA
cd~�

G NOS 
vu¢£uvu Agrobacterium tumefaciens 

(LBA4404¤)

1-(1)
Ti
r¥¦¢�

DNA
G§¨ cd~�hijklm

3

J

NOS 
rstuvu

 Agrobacterium tumefaciens 

(LBA4404¤)

1-(1)
Ti
r¥¦¢�

DNA
G§¨ cd~�

K

£���qµ¦µ m¥q¦¶·¥u � D E F
N̂PTII
b ®¯° Êscherichia coli

b
1-(1) � ¡DNA

cd~�
L

NOS 
vu¢£uvu Agrobacterium tumefaciens 

(LBA4404¸)

1-(1)
Ti
r¥¦¢�

DNA
G§¨ cd~�
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¹Gº
M

R
vq»´G¼½¾¿
RS

ÀÁ�Â
(Zygosaccharomyces rouxii)� 

RS
�ÃÄÅÆÇ�ÈÉÊ�RS ËÌÍÎÏDEF��R

vq»´GhiËÐÑÒÓÔ��� 1-(1)
2 ÕÖ×ØÙ ÚÛÜ
DNA

gÝÞ cd~�
N ßàáâ¾¿(RB)

Ti
r¥¦¢�

pTiT37 ËKL��`»xqã
T-DNA

Gßàáâ¾¿
(25bp)

�äå
DNAæç�ßàáâ¾¿ è é

T-DNA ê Agrobacterium 

tumefaciens
��yz_`aëG

T-DNA
GEìGí�EìGîïðñÊÒOP��� 1-(1)

Ti
r¥¦¢�

DNA
G§¨ cd~�

O òàáâ¾¿(LB)

Ti
r¥¦¢�

pTiA6ËKL��òàáâ¾¿
(25 bp)

�äå
DNA æç�ò à á â ¾ ¿ �� T-DNA ê

Agrobacterium tumefaciens
��yz_`aëEìóÎ�íGôõð���� 1-(1)

Ti
r¥¦¢�

DNA
G§¨ cd~�
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 RB-attb-CmrR-ccdB-attB-RS-intGUS-GSTP-nosP-NPTII-nosT-RS-LB 

  

� ��A. pGW23���. RK��(pBI121) (Jeferson et al. 1987, �	)  

pBI121
 RB, LB���������������� 

 

 

 

����

�� !

�"#��

 

�

�  

� ��B$� ������ !�"#� 

pGW23�%&'()*+,-./01 attb2 attB�345��A678

� codA9:;'
<=�����> 

 

 

 

 

 

� � 2$?@,AB"#�  
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(2) 
�� �ê�úûñò � ,=����

 X89l����çîËê¡Mì²*!Àc�� �ç��ø pBR322
6çöðì

pBIN19
01û>pBIN19

ø�+&'Â�Ú�Ç�6õö8ðì!"�ä÷ÿç<�õö�� �ø01í�
pGW23

ø�hKê��úû> 

 ' �ä
 

pBIN19
ø�`�êjðL�¿���bxä6�kúû>+&'Â�Ú�Ç����.�ê�MLø�@çü®Æ¤ê�¾L�>JKûT�pBIN19

�@çùAäøØ\KLMrM>pBIN19ø�
DNAúªMí� ori

/06k� 2
Xû
�

DNA
01û>²*!Àc:@ø<áêø�>JKrMT�89�u/0(LB)

8:9�u/0
(RB)

êüÙKì5zç DNA
#
T-DNA

5z$ø+&'Â�Ú�Ç�çùAê�í�<áê�>JKû><áê¼½JKì T-DNA
øî/ê�¾Lç>R�<áê�>JKû> 

 

(3) 
��789làá¢çaªpä

 � õöéêý½JKì��:@ç�B +&'Â�Ú�Ç�çT-DNA
�>��ê�í�ÿõ

pGW23
ç

T-DNA
5zéêÞÙKûë�89l��6

E. globulus
ê¼½ðì>õöéêý½JKìX²*!Àc�� �ç�Bh�ê�MLø�ó���óê7ðì> 

 ' õöéêý½JKì��çý½pä ²*!Àc�� �pGW23codA
#�

2$�çT-DNA
5z6+&'Â�Ú�Ç�äê�íE. 

globulus
ê¼½ðì> 

   ��789làá¢ç�Bçþÿ
 ²*!Àc�� �pGW23codA
6§rúû+&'Â�Ú�Ç�6E. globulus

ç^à��êùAJ×�©à,@ 2-1-1
6Øì>Ø\Kì©à,@6Êðú0Æ¤��'�b8ðL34ê¡MLMû>���-��b #

50 µg / mL$6ÞrJ×ì¹w0¹Ôúûh80Õ�6 M�yç¨����6���-��brsç�àáÝ6ÞÙrMMS
¹wêý<ð�+&'Â�Ú�Ç�çÆ¤TrMh86�<ðLMû (

-E
4)> Ø\Kì©à,@ê�MLÊ½��7 codA

çN¥�� 8̂ Rçx�äê�¾L��6úú]�	ûø¸¹J���
J0ç346þL�x�ä��<á@��Ýrs´\Á"�ê�<ðLX89l����T��JKì>ÞßC��Ù0ø8Ó¹Ô,@6¡M�89l@çëÉTüùðL9ìRê�
200 mM NaCl

6ÞrJ×ì¹wêý<ðì>XÐÑê��û��789l����ø�Ý(9ëì01û> 
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r��ë���789l����ça� %��ø�B 17N 10e 6
æ�í��;<^48ðL56�þ��
JêL ¾ìiç01í #56�þ;<� 050029
�

050077
�

050114
�56�þ��7^4ßb �+�ª¡;<� 40

�
41
�

48$�XÐÑø�hK6���!0��J×ûì]çiç01û> 

 

(4) 
`�éêý½ðì��çôe����ë���ê�û�ÝN¥ç��ä

 � ��çôe��
 NÌ,@çÉçß�6UVðFAST DNA KIT(Q-BIO)

ê�íDE�DNA
6ÊËðì>	ûø�J0à�J×ì89l@8?89l@çÉ´\�DE�DNA

6ÊËðF�b �.�Ò�,���b6 ¾ì(
-E

5)> F�b �.�Ò�,���bäø�É´\ÊËðì{|} DNA ����� EcoRI �����
0.8  !"#$%�&'()��*+#,-./0$Hybond N

+ 1Amersham Pharmacia Biotech2345#67.,8�9:;<=²'�.ø�codA cDNA
��76

DIG
*��ðìiç6¡M�ùþNv>Ëðì>-E 5 

�
1 
ê7ú�¦ê�¼½��7øAB@ê��ê8?ÙKìh8T�<JKì>¼½��7ø�2-1-1
êø

3
�à�ôeúû8@AJKì> 

 '
codA

��7çN¥
 ��789l����ê��û¼½��7çN¥6�<úûì]���
J0à�J×ì89l@8?89l@6¡M�ë���7çN¥ç�<6E��b �.�Ò�,���bäê�í ¾ì> E��b �.�Ò�,���bäø�É´\ÊËðì 20 µg

ç:
RNA

6öä
1.2 % 

+/'�!0B�C�¨�¿�'b�D� �Hybond N
+
#
Amersham Pharmacia BiotechE$ê.'nÚDb&ðL ¾ì>²'�.ø�codA cDNA

��78�é�WF8ðL
ubiquitin cDNA

��76
DIG

*��ðìiç6¡M�ùþNv>Ëðì>-E 6
ê7ú�¦ê�¼½��7øN¥ðLMû8Èl\Kì> N¥�ÝçaÉ6 �̧8ðL���
Jê�MLNÌ��<lGl´\

7HâIæ100 JLÏÐK�6ðLà�J×ì>hK\ç,@ê�500 mM 
ç

 NaCl 
&û

 100 mL
6

 
v<á@ê 5æâ�IæKôðì>?89l@8��ðì8hL�yçqç89l@ 107-1

��
1-9-1

#Þß� ¡:Ï;<ÐÑ�$øMMxä67ðìT�?89l@�� 2-1-1
øNðS��OPðì(

-EQ�
1)>2-1-1

ø��ÝçRM89l@01¾ìç0�XÐÑê�û010ø�ãäç89løS8ðL¡Mû> 

 

 

(5) 
��789làá¢ç>Ë��--çpäT�êyK\çùÐ��UVä

 F�b.'n� �.�Ò�,���bê�û�W�r>Ë�--Tðñ01í�yç>Ë
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ùÐê�MLø�� 5 µg
çDEÀn�

DNA
6¡MK*>Ëðñ01û>²'�.ø�codA cDNA��76

DIG
*��ðìiç6¡M�ùþNv>Ëúû> 

 

(6) õö÷øõöçùúûüýþÿç�8ç�X �
codA

��7ê�¾L��cJKû choline oxydase
øX89l����0Y��êN¥ðLMû> 

 '
GUS

��
NPTII

ê�MLø�S´\å^Sâãr<á�0 ¡JKZàáâãäÓçåæç�yKçrMh8ø�Ø01û(23 31)>  

   ��
J0ç¸¹ê�ML�B 17Nê��;<6[�ì¨��B 18N 1e´\����à�ç�ä
(
-E

8)
8råáÝçèàä

(
-E

9)
ê�MLaÉðì>5õê7ú�¦ê�89l@8?89l@çâ0\Nr�Wø<]\Kr´¾ì> 

 

a) 
����à�ç�ä

 ÷
ê�ML�-E 8 
êFGû�¦ê89l@8?89l@çâ0�S]þ�r�Wø<]\Kr´¾ì>ßp�Éýrsç·^ê�õúb9�Wø<]\Kr´¾ì> 

 

b) 
à�»\ê��û��Ùìø
�xä à�»\ê��û89l

E. globulus
ç��xä34ø ¾LMrMT����!¸¹34ê�ML ¦_�01û>?89l@�úê�MLø�2004 N`êiú6�J´\���!ê<lGlì8hL��CTa�ðìT�2N¸ç�êwÿ�TPbðì #-E 10

��
1$>NA�ê�ML�æXê�MLø��\4cêNAðìiççâSø�\ç��0Pbúû>Ùì�¯4�0ø�de¢çfåirí�NA�Ta�úûh8ø�8¶srMh8T�Ø8ðL<]\KLMû>g\êNAðì�ø�e�çhXrsêjðLi"äTrMì]�àôçj�äTrMh8iklämwn
�è©ÍÎ01�� #

RITE$¢3401��0ò�JKLMû #23 30$> 

 

c) 
B@ça�äÙìøa�ä 89l

E. globulus
ê��ûB@ça�ä34ø ¾LMrMT����!¸¹34ê�ML ¦_�01û>?89l@ê�MLø�-E 10

�
1
���

2
ê7ú�¦ê�

1N¸ç�'�b�úø�a�ðìT�2N¸êwÿ�TPbðì> 

 

d) 
@»çoä���9J

 

1Nàç�ú0øM@ø>\Kr´¾ì> 
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e) 
�7çàèä�pqä��NAÚ

 

  1Nàç�ú0øM@ø>\Kr´¾ì>çèw0ø�E. globulus
çM@÷rø��ýê�¾LWrí�3�4 N0@A6�Búûiç´\ 7 N�s´´ûiçÙ01û>E. globulusç!"��àwê��û@»¼@ø�¹ºýTö@01ûT�Æýçò�i1û>q¤Úø÷sç
Jê�¾LWrí�54 %

´\
78 % 

8ò�JKLMû
(23 8)>æXê�MLø�E. 

globulus
6t¶0u@úû¹ºø��JKLMrM> 

 

 

f) 
îïä

 

E. globulus
ç@»ý�v�øwç8hLò�JKLMrM>E. globulus

8Rx�êùúû
E. nitens 

ê�MLø�<xw|}ê�àúûqç�����8ç�	îïyÐ´\@»ý�v�ø�0
310 m

ÏÐ01û8ò�JKLMû#23 19$>Ùì��çWrûE. regnans 
0ø�jzú8îïðì@»ç

50 %
4ÿT�

40 m
4ÿ�Kì@»{´\çiç01¾ìh8Tü´¾LMû

(23 20)>J\ê�@»Tmv�6ý�ðìW8ðL���!�*�+ç����x
(E. macrorhyncha)

ê�ML��
 5 km

�Kì8hL0�E. regnans
8çï�÷úTà�ðLMûh8Tò�JKLMû>hKø|6÷VúûÆýê�û@»ý�8Èl\KLMû#23 6$>ßp�

E. globulus
ç}ê�û�7~Zv�ø�Bfú8iúç����â��´\���0

10 m
ÏÐ0ørM´8_�JKLMû #23 18$> 23 21

ê�û8�����ùêø 13
ç"ùT1í�

E. globulus
ø"ù

Symphyomytus
ç

Maidenaria
�

 
êùúû>Symphyomytus 

êø
474
�Tùð�<xêª¡JKû�����çâSø�hç"ùêùðLMû>�éç�âîïø���ÕÖ01û #23 22$>E. globulus

Tùúû
Maidenaria

�êø�qê
E. nitens 

%
E. dunnii rsT1û>����!�*�+�àw0ø�îï09û�R�ø�Rxïl6�Bðr´¾ìí�M@a\TWr¾ìíúûì]�ÕÖêï�ø�BJKrM(23 6)>ð´ð�E. nitens

ç�¦ê��àw4·0i^S<xJKLMû�ø�yçwê�àúû�����8�	îïð¦ûh8Tò�JKLMû>ì8l* !�-+{ê�àúû
E. globulus

8ý½<x�01û
E. nitens

çM@\ø�r¾L�í#23 24$�E. globulus
T@»{8rû!"ø�ï�T�BJK¦û8ò�JKLMû #23

25$>Ùì���!�*�+ % !�-+{çE. nitens
<xê��ûM¯[»ê�û8�e������8çï��7ç���BÚø 0.4 %

ÏÐ8ò�JKLMû
(23 19)> ð´ðrT\�üýþ�v�T�M�çâê��ûï��BøÒË01û #23 22$>�	0ç®ò�âîïçWøò�JKLMûT�ß;�ê"ùé01¾Liüý�TWrû8ï�Rä%�b��<����������������������������� E. 

camaldulensis �E. globulus  ¡¢£¤¥¦§¨�©�ª«¬ ®¯¦°±²¦³�±��´µ¶���� ·̧ ¹
23º�±� »¼½¾¿�ÀÁÂÃÄÅÆÇÈÂÉÊ¦°É¨� ·̧ ¹

8º�¶�¦�ËÌ¬ÍÎÏ�Ð��©ÑÒ½Ò �Ó�ÔÕÖ×Ø°±Ù�ÚÛÜ�ÝÙ³
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Þ�ß��±��µ����� ·̧ ¹
 26º� �à¦á�� �âãÕä�å�E. globulus �¬�æç�Eucalyptus

§Õä½ª«£è éê¶�����±�ë���ìí�îïðñ�¬æç�Eucalyptus
§òÀóô õöÙ���¶�¦�÷³�øù¦á���ª«úûü�ýþ¦¬Ù��îïðñ§Õä½ÿ����� ��� �ìí�îïðñª�½��¦÷�� ��»Ù����©��¬����ÇÈÊ½�	¦
¨��Ï �ß������ 

 

g) �ä�½�À�(�� 9)  �������¦�������ïä�½� !" #$�À%¶&©ìí���®ìí��½'Ø(��)*+,-./01 14 2½3�¦45���������¦�������ïä�½� Ø�5©�� Õä�Ù��67(Great Lakes 366)
Ø(�©�ÒÊ 589÷ 3:�;Ø

1 <=�Ù�3 <=�ÏÙ©�>?ÅÆ@AB½C¶¦÷��D Ù©�E½F0��� 9 (
ÎÏ

1) G 1
¦H¨�¢¦�ìí���®ìí���IJ ´����ë5©� K©�±�� �¦�" #$ë�½'��LM½NOP��ÏØ�5© ·�� 9

·ÎÏ
2ºº�� Õä�Ù��67(Great Lakes 366)

Ø(�©�ÒÊ 58Ø1<=�Ù�6<=�ÏÙ©�QRS �ìí���®ìí��½T�;UVE�W�¦÷�� 70 
ë�

80% XÜ�å²��MYZ�[M 0.05
¦á\�]^Â_I �ë5©� ��UV¦á\�̀ Àäab½cdef!�ìí�îïðñ½��UV¦á\�̀ Àäab½cdefØ�5© ·�� 9

·ÎÏ
3ºº�" #$��ÇÈÊìí�îïðñØ14 ghiT�;��Ù�?jUV 30 g

Ø��LM�Ù©�kUVØ�lmn 270 mL �o¦ 500 mL 
ýp½qrYs7t¦�

10
£iuvÙ©w�lmn�xyÙ�z{|}�ø¦~èÙ©�UV 1gå©²½��m���mÅÆ�m½t��ï� ·

CFU / gºØ��Ù©���]¦÷���3<=���t
� ¦���I� Ø�5©�ìí���®ìí��½i���I ´����ë5©� 
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��ÇÈÊìí�Àä�½�(�¦
¨��é 

(1) 
�(�½�ý

 ����¦á\���������ÅÆ���Æ¦±��¦��¨��_ 

 

(2)  
�(�½3�

 �öø !� ¡÷³�¢{£¤ 1-1-1 ¥¦ !§¨ÿ©ÇÈÊÎÏ:�6ï�ªÂ+,�Ï��
II 

·����º �(«i !¬´¶�©�ë�|/ 23  12
h

31 � 

 �
. 
����½®¯ !�� 11

ÅÆ�� 12 

aº°±²³´µ¶·¸¹º»¼½¾¿ÀÁÂÃ·Ä¶ÅÆÇÈ¾¿ÉÊ230 cm
³ËÌÍÎ ÏÐÑÒÓ

30 cm¿ÔÕÖ×ËÌÍÎ 180 cm¿ØÍÙÚÛÜÝ° 20 cmÞ·ßàáâã»äØÍÙÚÛÜ°åæç
68 cm èéêë¿ì³çí¾îïí 15 cm ðßñòóâã»ä 

bº�����å�±��ôõö ÷�øù�å�±�ÅÆ�Áúûö½ü¥ØýHÙ©þÿØ���¨��¦������ 

cºU�ÇÈÊìí�îïðñ½������Ù©������(Ù©���¼�ÅÆ	�Ø
�¨�©�½
��Ø¯�Ù������¦�ÇÈÊìí�îïðñ½����½õb½�Ø�ù¨�©�¦��n�]¦ ���ÅÆ#�Ø¯�Ù���� 

 �
. 
�����½�*��

 

aºÇÈÊìí�îïðñÅÆ����½îïðñ�õ½Õä�������½�(ù��À%¨�±�Ø���¦���� 

bºÇÈÊìí�îïðñØ����½õ¦��Ù�� ��¨��  �ÇÈÊìí�îïðñ�!�Ù��¾¿½ý¼¦���� 

cºbº¦�²��� ��¨�� Ø"O�ÇÈÊìí�îïðñ½��#$w ������¦á���k%ÇÈÊìí�îïðñÅÆ����½îïðñ½ø@ô &'(ÁÙ�����¦NOP��K©�)* &'w�NOP��+ï;,�ï-��./0¨�� 

d) 
»123Ø�ù¨�©�¦�»R�4/¶�©�  �±��Ø¨��ë¦5"Ù�+ï;,�ï-¦�./0¨��  

e) 
������(Ù©���¼�ÅÆ	� ��*#$w�������
�¨�±��¦�²��G&9¦ÇÈÊìí�îïðñ�����½õ¦67�¶��±�Ø�ù¨�� 

f) 
������8¨��ç�9£Q:¶���¢¦�¯;½<6ÅÆ�ÁØ�¢� 

g) a)
ë�

f)
¦���=>¦÷��1?Ò�(�Ø�¢ö¦@A¶&�� 

 h) 
ÀäBÃ�b½cdØÀ9�áE��å��́ ����¦C5©�  ��¦ ��DEF�^�G¦HIO�J�ë¦�(¨�� 
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(3)
¬´ØK\�¢�̈ �ö¦��1?Ò�(�½�Lw¦á\��éMó½3�

 ����¦á���k%ÇÈÊìí��½��ef�Ù�À%NO���ÇÈÊ½P ����4�½QQ½R�ÀÁÂ"���Ø�ÀäBÃ�b½cdef�Ù�������ï� �ÅÆUV`ÀäÅÆS8¨�Àä�¦÷��TUÂ¦V�6ñ�W¨�� 

 

(4) 
ÀäBÃ�cd�À9�áE�½å�� ¦á\�ÀäBÃ�cdØ�ù¨�©�½F� �XYG¦Z�Ù©DEF�^�GØ[�

 

 

(5) 
ÎÏ$��½�(�� 1?Ò�(��\ ¶����+,�¤]½+,�½�(�½F0 " #$�4�efØ����� 8 

ÅÆ
9 
¦H¨�¢¦�ìí���®ìí��½i¦�^Ý�IJ���±��´���©� 

 

(6) _õ¦á\��(�¦
¨��é `_½-.
aöë�Ð©ibÂ��é¦�����XY��½-.�Ù��̀ _¦á��cd�Ø�eÙ©ÇÈÊìí�îïðñ½���Ï��ß�����-.�ý½f� ý�ë��5����©��gb½�� �O����®ìí�îïðñ�ÇÈÊìí�îïðñ½i¦ ÀäBÃ�¦cdØÀh�áE�½å�a¡ éê¶������ 
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1i >jk�½ÀäBÃ�cd½ef 

1. 
l ¦á\�mn�

 

(1) 
cdØK\�æç�½å�òÀ3Õä½" 

 �� 10
·����

)
¦o���¢¦�®ìí��îïðñE. globulus

½pq
(r 80 cms�tu

) Ô½îïðñÒ ·
E. camaldulensisº¦�v�/C�w��½½�®ìí�� E. 

globulus
½ÿO�½pq�å5���xy½z�Õä½/C½3�ÝÙ�±�ë�l �O����5��/C{«|}¦���/C ~�� 1?�2�·6º�a)

>¦H¨�¢¦�" #$¦á�� ��ìí�îïðñ�®ìí�îïðñ�½i¦À%"�¦^Ý�IJ ´�������� �ìí��îïðñ cd�Ø¨���d¤�Ü½s�UV�½���dn�n��ß����²cd�¦��l ¦á\�mn� ����������ìí��îïðñ¦÷�� �����½�Á¶�©����ß���K©XYG½�����½®¯��*��¦��¶�����¢¦��Á¶�©ËÌÂ�úû�å������½òÀ3Õäb½cd½áE� ����'¶�©� 

 

(2) 
cd½��Â�ý½ef

 %kÙ��
 

 

(3) 
cd½Àh�¨¶½ef

 %kÙ��
 

 

(4) 
ÀäBÃ�cd�Àh�áE�½R½�' �@½=ë��ìí�îïðñ ���\ ø½ª«úûü�À%Ù©� ½"� ®ìí�îïðñ�½i¦ÿO�a¡ ��������� ¶�©+,�? ½�*��Ø;�©������(¨����� �l ¦
¨�mn�¦
Ù��cdØK\�æç�½å�òÀ3Õä� " ¶�9�ÀäBÃ�b½cd�À9�áE� ����'¶�©� 
 

2. �ä�½�À� 

(1) 
cdØK\�æç�½å�òÀ3Õä½" 

 ±�K�¦îïðñ§Õä����¦á\�ª«ÀÄ�¦�Ù�ÀäBÃ�¦ÝÙ³cdØÀh¶&��¢��ä�Ø�À¶&�éê ¶������?3�îïðñ§Õä �?�Â¦�����ï�ØHÙ�E. globulus
�E½�õ� ���E. globulus

½�����ï� �Ô½Õ�îïðñÒ��v��a�Â¦��±��µ����� ·̧ ¹
 14º� +ï7;sñ�¦á\������Ù� �t����¤����¤�����¤����¤½�¢�'Ø�¨��½���s�¤��t��¤�ð6ð��s��¤½�¢��
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�Ø�¢�����Æ¦ð��ñ��¤�ÿ�½�,;��¤½�¢��E½>���q½q�ô¦�Ø�\��ß��q����o����
(
¸¹

3)� ��� �¥ ¡¢¦á��¢$��½îïðñ§ÕäØ£�Ù���¤¥¤½NOë���¦��§½�¨©tð,V��¦��ª«��¬®�¦�������¯©°Wñ®�¦��±´¶�© ·̧ ¹
15º� ¶�¦�k%1?Ò�( �������¢�½�å²���½©�¦+,�²³¶�©ËÌÂ����å��K©����ª���ÿ©½´ø�½®¯���K����©��±±ë�õôÀÄ�b½ÀäBÃ�b½cd�Àh�áE� ����'¶�©� �ìí�îïðñ �cd�Øcholine oxydase

½�ç¦�²�e¶������k%µ¶ �ä�¦%kÙ����������¦�� ��ÏF0� ������ï�½^Ý�¡� ´����ë5©(�� 9 (
ÎÏ

1))�@� ��ÏØ±´¨�©�½��+��:��Ù�½NOP��Ï¦á���]^©Â¦^Ý�IJ ´����ë5© ·�� 9
·ÎÏ

2ºº�UV��LM½ã�`Àä½�·æç�Ò½¸t��ï�¦á���]^©Â¦^Ý�IJ ´����ë5©(�� 9
·ÎÏ

3º� ±½©��cdØK\�æç�½å�òÀ3Õä� " ¶��ë5©� 

 

(2)
cd½��Â�ý½ef

 %kÙ��
 

 

(3)
cd½Àh�¨¶½ef

 %kÙ��
 

 

(4)
ÀäBÃ�cd�Àh�¹�½R½�' �@ë���ìí�îïðñ ���\ ø½{«úûü�À%Ù©� ½"� ý�ë¦¶������½½�§¨ÿ©¦á\�º�éMóÅÆÎÏ�¦�²�®ìí�îïðñ�½i¦ÿO�a¡ ��������K©��ä�½�À�¦
Ù��®ìí���½a¡ ��±�ë��� ¶�©+,�? ½�*��Ø;�©����¦á\������������ÅÆ±��¦��¨��_½���� �ÀäBÃ�b½cdØÀh�áE������'¶�©� 

 

3. 
¬�

 

(1)
cdØK\�æç�½å�òÀ3Õä½" 

 ��¦á�� �u«�»¦QRÙ©�½½B³ u«½�¢�¼½¨��K©
¾�¿� �ÀÁ�½Â��²�QRp�tu¨�±� ��Ã���±���µ�Ù�´�������Ä«¦QRÙ©p �ö8½z���¦�Ù�l ����©��Àõ½mn
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����±��Åô�ËøÆ+,�*ÇÈ-.�¾ ·
RITEº��Ï-.�
�éê¶����

(
¸¹

30)� �à¦á�� �E. globulus
ØÉ��ìí�îïðñ�¬�æç�Eucalyptus

§Õä½ª«£è éê¶������§¨ÿ©¦á�� �2005  ·Ê
17 º�²ÇÈÊìí�E. camaldulensis

½1?Ò�(Ø����¦��5����ÙëÙ�4/¶�©»R 5"¨��¢¦�Á¶�����K©���\ øxy¦®ìí��½E. globulus
���¶�����ë�÷³�øù� îïðñ§Õä½���±´¶�����ÙëÙ��XY½ E. 

globulus  4/¶�©»RØ5"¨��ÁØ�¢©��Ô½îïðñ§Õä�¬¨�áE� ���45���ìí�îïðñ�¬Ù��ÀäBÃ�b½cdØÀh�áE�½å�òÀ3Õä� " ¶��ë5©� K©�îïðñ§Õä ?ËØ4/¨�� �å�������ØÌ²�ÍYÎ�7Hô½ØÍÙÚÛÜ°åæç 68 cm èéêë¿ì³çí¾îïí 15 cm ðßñòóâã»©��?Ë½��õb½ÏCØ�ù¨�� 

 

(2) 
cd½��Â�ý½ef

 %kÙ��
 

 

(3) 
cd½Àh�¨¶½ef

 %kÙ��
 

 

(4)
ÀäBÃ��Àh�áE�½R½�' �@½±�ë���ìí�îïðñ �¬�¦
Ù��ÀäBÃ�b½cd�À9�áE� ����'¶�©� 

 

4.E½Ô½�� %kÙ��
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1q ÀäBÃ�cd½¸ Âef
 

 l ¦á\�mn�¦
ß�4�¦÷����ìí�îïðñ���½®ìí�îïðñ�½i��I ��¶��ë5©��ìí��îïðñ cd�Ø¨���d¤�Ü½s�UV�½���dn�Ð��ß����²cd�¦��l ¦á\�mn� ����������@ë���ìí�îïðñ �®ìí�îïðñ�½i¦ÿO�a¡ ��������� ¶�©+,�? ½�*��Ø;�©����¦á\���������ÅÆ���Æ¦±��¦��¨��_¦�²�l ¦á\�mn�¦
Ù��ÀäBÃ�b½cdØÀh�áE� ����'¶�©� �ä�½�À¦
Ù���ìí�îïðñ �cd�Øcholine oxydase
½�ç¦�²�e¶������k%µ¶ �ä�¦%kÙ���K©��ìí�îïðñ��Ñ½®ìí�îïðñ�½i����������Ï�NOP��Ï�UV`Àä½�·æç�Ò½¸t��ï�Ø��Ù©��]^©Â¦^Ý�IJ ´����ë5©�±½©���ä��À�ÀäBÃ�¦e��cd Ò�����Q|}� �'¶�©�k%1?Ò�( �������¢�½�å²���½©�¦+,�²³¶�©ËÌÂ����å��K©����ª���ÿ©½´ø�½®¯���K����©���ä�½�À�Ó¦å5���õôÀÄ�b½ÀäBÃ�b½cd�Àh�áE� ����'¶�©� ¬�¦÷���à¦á�� �E. globulus

ØÉ��ìí�îïðñ�¬�æç�
Eucalyptus

§Õä½ª«£è éê¶�������» ÎÏ«i¦°±�æç� ®¯¦�³�Ó¦�»ÙÒÊ�4/¶����u«½¢Ü�p ¼½¨�æç��s��K©��ìí�� ���������Á¶���½�å²�»R4/�´���©�5"¨�©��¬½æç� ���45���ìí�îïðñ�¬Ù��ÀäBÃ�b½cdØÀh�áE� ����'¶�©� �@½±�ë���ìí�îïðñ �� ¶�©+,�? ½�*��Ø;�©����¦á\���������ÅÆ���Æ¦±��¦��¨��_¦�²�Ô�_½ÀäBÃ�¦cd�Àh�áE�����FÕ¶�©��á�����Í�G ��� 11 
ÅÆ�� 12 

¦HÙ���� 
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 |/ð
9 7

h
30 � 

 

       
ü¥ _÷ÿ©�Ë §¨ÿ©

 

                  
©C ñòó?

 

                                       ô� � ¡÷³�¢{£¤ 1-1-1 

 1?Ò�(� ½¬´ØXYÙ���cd�îïðñ
(codA, Eucalyptus globulus Labill.) (2-1-1)·�ü�� LMO ��¢º½1?Ò�(�¦á���ÀäBÃ�b½cd�À9�æç��Hõ¶�©� �ö© ÀäBÃ�b½cd½ñ7,efØÎ®¨��±½ñ7,ef¦HIO�ÀäBÃ�¦Å÷¨cd¦Ûh©�Á^�Ø¯ Ù�±¢Ù©øùÜØúû¨�3�b½üý��Øþ�¦Ûh��¢�¶�¦�" ¶�©øù�½ÿÿ��°±²¢�±Së��'Ù��ÀäBÃ�b½cd�À9�áE��å��́ ���©�  �k%cdØ�0Â¦�ù¨�©��" ¶�©��¦Ûh��ü½±�Ø�¢��á�ÀäBÃ�b½cd�À9�áE��å��´���©� � �� LMO

¦
Ù��§©Â¦Ô_½ÀäBÃ�¦cdØÀ9�±��÷�¶�©� ½±��å�� 

 

1 
1?Ò�(�¦á\�DEF�Ø��©�½Î®�²ÅÆúûö �ü¦H¨�²�̈ �� 

 

 

 

 

 

 

 ��Ë�é½©���Ù��
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2 
1?Ò�(�½��½�	½3�

 

 1?Ò�(�½�� �§¨ÿ©ÇÈÊÎÏ:�6ïÎÏ4=öë�Ð��©�é¦�²�	¨����¦�§¨ÿ©ÇÈÊìí�ÎÏP
��ë½��¦��OØ�¢� 

 

3 
1?Ò�(�ØÙ���ö¦DEF�¦45��(¨�þ��å�±�ÅÆDEF�½�ýØxµ¨�©�½3�

 

 ÎÏ4=ö¦gb���È��=ÎØ��¨�� 

 

4 
ÇÈÊìí�Àä�Ø./0Ù� �	�ùF�Ø�5�E½�(�ØTU¨�©�½��Â�F��

 

 ��Â�F��Ù��� LMO
½ø@ô &'(ÁÙ�����¦NOP��K©�)* &'w�NOP��+ï;,�ï-��./0Ù�����õb½� LMO

½����ß����¢¦¨�±��K©����xyØV�6ñ�W¨�±�¦�²� LMO
�����õb��¶�����±�Ø±´¨�±���þ��F�ØÎ�¨�� 

 

5 
¸ô§©ÿ�ÅÆ+,ÿ�b½���²

 

 ÀäBÃ�b½cd�Àh�æç��Hõ¶�©� �ö© E½±�Øg7¦¸ô§©�ÅÆ+,�¦éê¨�� 
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 �� ��
 

 ��
1 ����� ��
2 � !"#$%&'()*+,-./0 / 12345�/0 ��
3 1234)*+,6789:;<=>?@4ABCD7E ��
4 
.FG%&8HIJKL9=>?)*+,MN4

AgrobacteriumOPQRSTU ��
5 VWX%&'(YZ DNA

4P[/\ ��
6 
YZ

DNA ]^4_`ab ��
7 cSdG%&'(=>?)*+,4eQfg ��
8 cSdG%&'(=>?)*+,4IJfg ��
9 
=>?)*+,hi=>?)*+,MNjkKL(lmno4RS

  ��
10 pqrs34i=>?)*+,4IJ/0htIh4uv4wx ��
11 y2cSz{|}~ ��
12 ��rs�� 
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��
 1 ����� 

C� � D EFGHIJD 

KLMNOP

QR�ST�

UV 

WX�QR

� 

ST�UV 

YZ!�

��[T

ST�U

V 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ��Ë�é½©���Ù��
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��
2 � !"#$%&'()*+,-./0 / 12345�/0 

 

1 ���� � !"4����:;<�����*6��h�9�� 10 km
4��%&8H��� 17��4ABCD7�S��3 ¡KL9¢ 6£¤%��� 19�%t-KLH8()*+,4¥¦/06`§��6¨8©ª�9«¥¦¬�NL9sv®�¯4°���±�C²³6´NM%�9« ~

1
%µ¶����4·¸�¹º%µ¶»§%&8H)*+,t-4¼½Q¬¾8h¤?�¿LN»§#$6��%��6¨À9« ÁÂÃÄÅÆ� !"¬ÇÈ¶(É"ÊË³ ÁÌÍÎÏ�Ðs³ ÁÑÒÓ

 ÁÔËÕ�rs³
 

 

2 ��TU 

(1)
t-)*+,Ö4¥¦/04©ª

 

i) 
ÂÃÄÅÆ� !"¬ÇÈ¶(É"ÊË³ � !"X%&8H 141

ÊË ×ØÙÚ
1,908,693 ÛÜ¬ÝÞ ßÇÈKLH8H8(«`§��4TU�¿LNÉ"ÊË4Wàt-ÓC®áâ+ã�ãâ+ã�äåâàæ3�)*+,®¶çH4ÊË%&8Ht-KLH8àMÀ9« 

ii) 
ÌÍÎÏ�Ðs³ `§%&8H

, 
ÌÍÎÏ�Ðs³6���9TU�è 1

%µ¶
4
§é3t-KL9)*+,6ê��9« è

1
)*+,4t-§ê�së

 

No. 
t-)*+,ê�ìí

 
�î

 
-.��

 
ê�së

 

1 ïðØvÌÍë ñµß5� ò2 � !"ó4ô 1 

2 õö÷øùúùûIÌÍë ��ø7tn-.5�s
 

5�
 üýþÿ���� � !"��� 1 

3 �ö�	
b�� 
»

 ò2 ��"���� 3550�§ 

4 õö��������:;<�����* 

5�
 ò2 � !"��� 1-1-1 

 

iii) 
ÑÒÓ�ÔËÕ�rs³ ÑÒÓ�ÔËÕ�³6���9TU�è 2

%µ¶
1
§é3t-KL9)*+,6ê��9«�9��������� ×��"Ü��* ���!� ×"Ø"Ü�#â�$%*�&' ×� !"Ü��*()å ×� !"Üàæ4�* ���*3*+�)*+,6,t3-.�H8(¬�¿L®GX/'3�01®32à8hÕ�MN34�5¬6À9« 

 

 è
2
)*+,4t-§ê�së

 

No. 
t-)*+,ê�ìí

 
�î

 
-.��

 
ê�së

 

5 ��"7ë'89ë 
»

 ò2 ��":; 975�§ 

 



�� �����
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(2)
)*+,t-§<=�� 

(1)
3©ªKL9)*+,t-§%&8H�)*+,Ö4IJ/0³<=à��6�ì��è 2-3

%�h�ê�§é®~
1
ÅÆ~

2
%µ�9« è

3 
)*+,Ö4IJ/0³<=��TU 

No. 

>?@ABC
 > ? D E

 FGHI
 

1 

JKLMNOP
 �î

 
-.��

 
ÓCh!Q

 
-.RS

 ñµT5� U�L%ÌÍ5Vh�HDWL(« ò2 E. viminalis 10�¹X IJ/0
 

Ó¾
 Y� 

IJ
 Z[ 

T� 

- \ ]^ 
6_

 
6_

 Þ ¤
 - 

2 

`abcdedfgNOPhicjklmnopq
 �î

 
-.��

 
ÓCh!Q

 
-.RS

 5� UõX24ø7tn:;rs4tu ßvP6¨ÀH8(« 

üýþÿ���� E. citriodora \ IJ/0
 

Ó¾
 Y� 

IJ
 Z[ 

T� \ \ \ \ \ Þ ¤
 - 

3 

waxy z{|}~�q
 �î

 
-.��

 
ÓCh!Q

 
-.RS

 » U��Ðs¬�íKL9�R� �I�¬�8�h8·ÓCcQ%��6M��t-�9« 

ò2 E. spp. 15
!

 S38 � IJ/0
 

Ó¾
 Y� 

IJ
 Z[ 

T� �
20 m \ ]^ \ \ Þ ¤

 
T��ìí49�ìíX�49¸�_®32àMÀ9« 

4 

`a����hi�� ����p����
 �î

 
-.��

 
ÓCh!Q

 
-.RS

 5� U�!%&'(��Q�01QÅÆ0�Qàæ4I\�î¢ 4tu6¨ÀH8(« 

ò2 E. globulus �12�  

E. camaldulensis �17�  ¡ ¢ £ ¤ ¥ ¦ §
E. 

camaldulensis �15�  

H16 

H17 �¥¦§¨©ª«¬  IJ/0
 

Ó¾
 Y� 

IJ
 Z[ 

T� �
2 m 23 cm ]^ à� à� Þ ¤

 - 

5 

}~®¯P°±²P
 �î

 
-.��

 
ÓCh!Q

 
-.RS

 »
:
v³���*¬íöKL9�%�&¯N ´µÓh�Ht-KL9¬<=®¶´36(« 

ò2 E. camaldulensis �·¸¹  H1 � IJ/0
 

Ó¾
 Y� 

IJ
 Z[ 

T� �
20 m 50 cm ]^ à� à� Þ ¤

 - 
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1
ÌÍÎÏÅÆÐs³3t-KL9)*+,4¥¦ 
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 ~
2 
Õ�³3t-KL9)*+,4¥¦
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 ��
3 1234)*+,6789:;<=>?@4ABCD7E 

 

 

 

 X´%º»9D7E®�¶çH5�-.6�îh¶(¼436(« 
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 ��
4 
.FG3JIKL9=>?)*+,MN4

AgrobacteriumOPQRSTU 

 

Agrobacterium
4OPQ%�8H=>?)*+,x½¾MN4Agrobacterium

4¥q
 

 .FG3x½î%_¿KÀ9
3 ÁÂ4=>?)*+,Ã_�ÄÕÅÆÌÍë ¡A 8 Ç4��%�ÀHÈÉ6ÊË��Ìh·�%Ã_YEB,YEBÍKm (50 µg / ml)

.§X%ÎIn6¥q�9«Agrobacterium tumefaciens 

EHA105

%�8H�8ÏL4Ð**5MN¼RkKLàMÀ9(

è
1�~ 1)« 

 

Agrobacterium tumefaciens
4Rk

 

   YEB     YEBÍKm    

    
=>?@

107-1    0             0         

    
=>?@

1-9-1    0          0         

    
=>?@

2-1-1   0          0         è
1 
)*+,ÈÉMN4ÎIn4Rk

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   

                    
~

1
)*+,

YEB+Km 

YEB 

A\

B\

C\
 A           B           C 
32 

 

ÈÉMN4ÎIn4Rk���]� 107-1 

���]� 1-9-1 

���]  2-1-1�  
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 ��
5 VWX%&'(YZ DNA

4P[/\ 

 .FG3IJKÀ9=>?@hi=>?@4ÉMN�ÑÒ DNA
6Ók�äÔ�Õ�Ö,��×*ã��6¨À9«ÑÒ DNA

®ØÙÚÛ
EcoRI

3ÜÝ��0.8 Þáßà*$3�áâã��ä�à��å��*Hybond 

N
+
×
Amersham Pharmacia Biotech

�Ü%Öà)%å�#�9«Ðà*Ö®�codA
:;<6

DIG
âæ��9¼4678��_çRk�9«~ 1

%µ¶Ã·%�è�:;<®éê@%ëS%=ì�L�3í*Q® 107-1¬
2
3í*�1-9-1

¬
1
3í*�2-1-1

¬
3
3í*hîïKL9« 

 

 ð ñ ò ó 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lane 1: 
¥¦§¨

 2-1-1 

Lane 2: 
¥¦§¨

 1-9-1 

Lane 3: 
¥¦§¨

 107-1 

Lane 4: ô¥¦§¨ 

GST-PGUS

EcoRI
EcoRI

NoNos-TUbi-P codA Nos-T

Probe
�

Nos-Ps-T NPTII
� 1� ^_`a*bcd*e&+f



�� �����

 

 ��
6 
YZ

DNA ]^:;<4_`ab 

 

 

codA
:;<4_

 ̀õöÁ-.G3IJKÀ9÷8¾�4=>?@hi=>?@4ÉMN�ø RNA
6Ók�Ò*Ô�Õ�Ö,��×*ã��6¨À9«ø RNA 20 µg

6ùQ
1.2 Þáßà*$3�áâã��ä�à��å��*Hybond N

+×
Amersham Pharmacia Biotech

�Ü%Öà)%å�#�9«Ðà*Ö®�codA cDNA
h�Xúûüh�H)ýþÿ�

 cDNA (ubi)
6

DIG
âæ��9¼4678��_çRk�9«~ 1

%µ¶Ã·%�è�:;<®ëS%_`�H8(h¤?NL9« 

 

 

 

 

 

�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

codA 

ubi 
4 
3
2 
1 
Lane 1: 
¥¦§¨

 107-1 

Lane 2: 
¥¦§¨

 1-9-1 

Lane 3: 
¥¦§¨

 2-1-1 

Lane 4: ô¥¦§¨ 
� 1� codAYZ!�gh � 1� codAYZ!�gh 
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 ��
7 cSdG%&'(=>?)*+,E. globulus

4eQfg
 

 cSdG%�t�� 7���4tn@%�8H�500 mM NaCl�� 100 mL
6�5 ��%W9_���� 5��	�9« 

 

 

 ÁÂ 

IP

(%) 

5�Q
 

IPQ i=>?
 Np1 0 10 0 

 No.8-20 0 4 0 

 L047 0 5 0 =>?@
 107-1 69 13 9 

 1-9-1 36 11 4 

 2-1-1 10 10 1 

 è
1 X´4e�Q��%&'(�ÁÂ4IP
«i=>?@¬��94%�çH�codA

:;<6w¶(=>?@®�107-1
3

69 Þ�1-9-1
3

36 %�2-1-1
3

10 %
4IP
6µ�9« 
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4IJfg
 

 cSdG3IJKÀ9=>?@ 1-9-1 ÁÂ 4�@�2-1-1 ÁÂ 5�@hi=>?@ 5�@4É678H�IJ��6¨À9« 

 

 

��������	
�1-9-1�2-1-1������� 

     

 
 ~

1
Ó¾ÅÆ��Y�4î� ×��

 18� 11��� 19� 3�Ü×i=>?@ NT
ÅÆ=>?@

1-9-1ÅÆ
2-1-1

Ü
 �â*�*®����MN4ûü��6è¶« 
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E. globulus
hi=>?

E. globulus
MNjkKL(lmno4RS

 

 

 (�� 1
Ü

 cSdG3IJKÀ9=>?@hi=>?@4É678HÄÕÅÆÌÍ�UA 14
u4��%�ÀH�ä���)ÿ�%Ã(lmno4RS6¨À9«RStnh�H*�$(Great Lakes 366)
6789«i=>?@ÁÂ

5�@�1-9-1ÁÂ 4�@ÅÆ 2-1-1ÁÂ 5�@6���9«1�@%�2�C< 5�Ï� 3
�)56ð��h��3

��5��9«ð�)5%�2)*+,4��É 50 mg
678�á*à ã*no4!U6RS�9«¯4TU�~ 1

%µ¶Ã·%=>?@hi=>?@3�"®�NLàMÀ9« 

 

              

 
 

�������� (50 mg) �1-9-1�2-1-1������� 

 

 

 
 ~

1#=>?@ NT�i=>?@ 1-9-1
ÅÆ

2-1-1
4��É

50 $%6789á*à ã*!U4ä���)ÿRS
 �â*�*®����MN4ûü��6è¶« 
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 ×�� 2
Ü

 cSdG3IJKÀ9=>?@hi=>?@MNÊË�9É678H�ÄÕÅÆÌÍë ¡&A 8 Ç4��%�'2�(2ì)5�6¨À9«RStnh�H*�$(Great Lakes 366)
6789«i=>?@ 5�@�=>?@

1-9-1 ÁÂ 4�@ÅÆ 2-1-1 ÁÂ 5 �@%�8H���9«1 �@%�2�C< 5�6 1
��h��6��5��9«_[
®�=>?@hi=>?@4*)5�+¯L,L%&8H 70 %

MN
80 %

-�36_�á��.*æ�
0.05

%&8HÂ�îw/�®àMÀ9«�9�01ÅÆ¿h¼%I�%ÁÂ�3�"®àMÀ9« 

 

 

���� !�1-9-1�2-1-1������� 

 

 ~
2#(2ì)%Ã(*�$C<_[5� ×i=>?@

NT�=>?@ 1-9-1
ÅÆ

2-1-1
Ü

 �â*�*®����MN4ûü��6è¶« 
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 (�� 3
Ü

 :;<=>?)*+,
E. globulus

4-.�+%&'(ÎIn2�434fg ÄÕÅÆÌÍë ¡&A5Ç4��%�'2��678�678H�+ÎIn34��6¨À9«cSdG3:;<=>?@ÅÆi=>?@6*)5-.����69:�HMN14 ;��%�¿<�+ 30 g
6ä�Ð,�#�9«��+6�=½> 270 mL 

h?%
500 mL @A4BC�â$3%H�10

¥�DE�9��=½>378�HF��6.§%G¦�9«�+ðg
69_4H/½�j	½ÅÆ=½43àI*Q ×

CFU / g
Ü
 6º´~%µ¶«i=>?@ 5�@�=>?@ 1-9-1ÁÂ 4�@ÅÆ 2-1-1ÁÂ 5�@%�8H 3

��5��9«JRS3®w/�®�NLÏ�:;<=>?)*+,4-.�+%&'(ÎIn2�434®à8h¤?NL9« 

 

 

"#$	%&' !�1-9-1�2-1-1������� 

 

 ~
3#�678�%Ã(�+ÎIn3àI*Q4RS ×i=>?@

NT�=>?@ 1-9-1
ÅÆ

2-1-1
Ü

 �â*�*®����MN4ûü��6è¶« 
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4IJ/0htIh4uv4wx
 

 

 
 ~

1
i=>?@

E. globulus
4pqrs34IJ/0«t-� 2�� ×�� 17� 4�Ü%K3«§Xú®0132Ï�ÓLº%a�KLH8(M[ ×NOÜMNP'¬QNL(« 
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2
i=>§Xú¬�
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E. globulus

×NOÜ4pqrs%�9¼4«M[MN'I�9S®�M
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