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������� ±codA, Eucalyptus globulus Labill.) ( 1 - 9 - 1 )  	 
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õö÷øùúûüýòä�òÈ�

 

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

 ( 1 - 9 - 1 )  

  

  
õö÷øùúûüýòãÖäåæýò�� 

  ��� é�ð�!"ô�#ô$%&'()*'é+,-é./��01   

  
õö÷øùúûüýòãÖäåæýò2Ë 

Ø34 5ÙÚÛÜÝÞßàáâ 1-1-1 È� 5ÍÎ»ºõö÷6789:�;<=ÁÂ>7� 
II ?��� @ åæAB 5ìí¶C-²³ 23´ 12µ 31 ¶�ó D ��� òEF 

(1) 
¸GÑòÊH�îIJ��ñKéô��� îL�MNÿOéôPQ

230cm
òRS9T ?UVWX 30cmôYZ[\RS9T 180cmô]9^�� _̀ ¸

20cm
@îFa�ëê��]9^�� _̧ b4c

68cm
�ó&'ôdòceéfge

15cm hFð-,ëê�� 

(2)��� ói�+�ô¸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�êëô¨©õö÷øùú����&'����ò����ò4ª¸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&'#kî0O� 

(7)(1)
C- ?6@ést�Ï
îãÖäåæýî0OÑéÐÑQÂ�� 

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

 Þß àáâãäåæçèéêëìíîïðìñò
 

 óô õö÷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�	ü
zø��!�*�+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~(���+�êü
ð�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)> 



 3 

����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�íÕDúû�¦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

20n50m
�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)> 



 4 

 ' 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 

americanus(Weidemann)rs01û>Ùì�E. globulus
ç!"��àwê�MLø�Æýê�¾Li[»JKû #23 10$>ör¼`Æø�Ç�çÈâ01ûSwift 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 ¾ìÊðú^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
 

(1) ����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����/#$"�T�<JKì #23 16$> 

(2) 
yçq

  ����ù<áçMS�´ç�ø�	¡<á8ðLiçèw%Q·çN
�ÿZ0�;�ª¡T �KLMû>É´\çñÊËû6EÀ%³�åºç
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.$(1-9-1) (

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 efcdgZQ
 hijklm

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 GUS
DEF

 

®¯°
Êscherichia coli

bKL� β ±�²³sk�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 

£�­��q´¦´ m¥q¦µ¶¥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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¸G¹
 

M 

R
vqº³G»¼½¾
RS 

¿À�Á
(Zygosaccharomyces rouxii)� 

RS
�ÂÃÄÅÆ�ÇÈÉ�RS ÊËÌÍÎDEF��R

vqº³GhiÊÏÐÑÒÓ��� 

1-(1) 
2µ Ô Õ Ö× Ø ÙÚ
DNA

gÛÜ
 

cd~�
 

N ÝÞßà½¾(RB) 

Ti
r¥¦¢�

pTiT37 ÊKL��`ºxqá
T-DNA

GÝÞßà½¾
(25bp)

�âã
DNAäå�ÝÞßà½¾ æ ç

T-DNA è Agrobacterium 

tumefaciens
��yz_`aéG

T-DNA
GEêGë�EêGìíîïÉÑOP��� 

1-(1) 
Ti
r¥¦¢�

DNA
G§¨ 

cd~�
 

O ðÞßà½¾(LB) 

Ti
r¥¦¢�

pTiA6ÊKL��ðÞßà½¾
(25 bp)

�âã
DNA äå�ð Þ ß à ½ ¾ �� T-DNA è

Agrobacterium tumefaciens
��yz_`aéEêñÍ�ëGòóî���� 

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
6çôðì

pBIN1901û>pBIN19
ø�+&'Â�Ú�Ç�6õö8ðì!"�äõÿç<�õö�� �ö01í�

pGW23
ø�hKê��úû> 

 ' �ä
 

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

�@ç÷AäøØ\KLMrM>pBIN19ø�
DNAøªMí� ori

/06k� 2
Xù
�

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

8:9�u/0
(RB)

êúÙKì5zç DNA
#
T-DNA

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

 

(3) 
��789làá¢çaªpä

 � õöéêû½JKì��:@ç�B +&'Â�Ú�Ç�çT-DNA
�>��ê�í�ÿõ

pGW23
ç

T-DNA
5zéêÞÙKûë�89l��6

E. globulus
ê¼½ðì>õöéêû½JKìX²*!Àc�� �ç�Bh�ê�MLø�ó���óê7ðì> 

 ' õöéêû½JKì��çû½pä ²*!Àc�� �pGW23codA
#�

2$�çT-DNA
5z6+&'Â�Ú�Ç�äê�íE. 

globulus
ê¼½ðì> 

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

ç^àþÿê÷AJ×�©à,@ 1-9-1
6Øì>Ø\Kì©à,@6Êðú0Æ¤��'�b8ðL34ê¡MLMû>���-��b #

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

-E
4)> Ø\Kì©à,@ê�MLÊ½��7 codA

çN¥�� 8̂ Rçx�äê�¾L��6úú]��ùö¸¹J����J0ç346üL�x�ä��<á@��Ýrs´\Á"�ê	<ðLX89l����T��JKì>ÞßC��Ù0ø8Ó¹Ô,@6¡M�89l@çëÉTüùðL9ìRê�
200 mM NaCl

6ÞrJ×ì¹wêû<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) 
`�éêû½ðì��çôe����ë���ê�û�ÝN¥ç��ä

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

ê�íDE�DNA
6ÊËðì>�ùö�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 �� !"#�$%&'��()!*+,-."Hybond N

+ /Amersham Pharmacia Biotech0123!45,*6�789:;²'�.ø�codA cDNA
��76

DIG
*��ðìiç6¡M�ùþNv<Ëðì>-E 5 

�
1 
ê7ú�¦ê�¼½��7øAB@ê��ê8=ÙKìh8T�<JKì>¼½��7ø�1-9-1
êø

1
�à�ôeúû8>?JKì> 

 '
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

6ôä
1.2 % 

+/'�!0@�A�¨�¿�'b�B� �Hybond N
+
#
Amersham Pharmacia BiotechC$ê.'nÚBb&ðL ¾ì>²'�.ø�codA cDNA

��78�é�WD8ðL
ubiquitin cDNA

��76
DIG

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

7FâGæ100 HLÏÐI�6ðLà�J×ì>hK\ç,@ê�500mM 
ç

 NaCl 
&û

 100 mL
6

 
v<á@ê 5æâ�GæIôðì>?89l@çxä8��ðì8hJ�89l@1-9-1

øKMxä67ðì
 (
-EL�

1 )> 

 

 

(5) 
��789làá¢ç<Ë��--çpäM�êyK\ç÷Ð��NOä

 F�b.'n�ê�û�P�r<Ë�--Tðñ01í�yç<Ë÷Ðê�MLø�� 5 µgçDEÀn�
DNA

6¡MK*<Ëðñ01û>²'�.ø�codA cDNA
��76

DIG
*��ðìiç6¡M�ùþNv6<Ëúû> 
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(6) õö÷øõöçùúûüýþÿç�8ç�Q �
codA

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

 '
GUS

��
NPTII

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

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

8)
8råáÝçèàä

(
-E

9)
ê�MLaÉðì>5õê7ú�¦ê�89l@8?89l@çâ0UVr�Pø<]\Kr´¾ì> 

 

a) 
����à�ç�ä

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

 

b) 
à�»\ê��û��Ùìø
�xä à�»\ê��û89l

E. globulus
ç��xä34ø ¾LMrMT����!¸¹34ê�ML ¦Z�01û>?89l@�úê�MLø�2004 N[êiú6�J´\���!ê<lElì8hJ��CT\�ðìT�2N¸ç�êwÿ�T]^ðì #-E 10

��
1$>NA�ê�ML�æXê�MLø��\4_êNAðìiççâSø�\ç��0]^úû>Ùì�¯4�0ø�̀ a¢çbåirí�NA�T\�úûh8ø�8¶srMh8T�Ø8ðL<]\KLMû>c\êNAðì�ø�e�çdXrsêjðLe"äTrMì]�àôçf�äTrMh8ighäiwj
�è©ÍÎ01�� #

RITE$¢3401��0ò�JKLMû #23 30$> 

 

c) 
B@ç\�äÙìø\�ä 89l

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

�
1
���

2
ê7ú�¦ê�

1N¸ç�'�b�úø�\�ðìT�2N¸êwÿ�T]^ðì> 

 

d) 
@»çkä���9J

 

1Nàç�ú0øM@ø>\Kr´¾ì> 

 

e) 
�7çàèä�lmä��NAÚ

 

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

78% 
8ò�JKLMû

(23 8)>æXê�MLø�E. 

globulus
6p¶0q@úû¹ºø��JKLMrM> 

 

 

f) 
îïä

 

E. globulus
ç@»û�r�øsç8hJò�JKLMrM>E. globulus

8Rt�êùúû
E. nitens 

ê�MLø�<xw|}ê�àúûqç�����8ç�	îïuÐ´\@»û�r�ø­�0
310m

ÏÐ01û8ò�JKLMû#23 19$>Ùì��çPrûE. regnans 
0ø�jvú8îïðì@»ç

50%
4ÿT�

40m
4ÿ�Kì@»w´\çiç01¾ìh8Tü´¾LMû

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

ê�ML�­�
 5km

�Kì8hJ0�E. regnans
8çï�÷úTà}ðLMûh8Tò�JKLMû>hKøx6÷VúûÆýê�û@»û�8Èl\KLMû#23 6$>ßp�

E. globulus
çyê�û�7zZr�ø�Bfú8iúç���{â�|´\���0

10 m
ÏÐ8Z}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�Rtïh6�Bðr´¾ìí�M@a\TPr¾ìíúûì]�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

8û½<x�01û
E. nitens

çM@\ø�r¾L�í#23 24$�E. globulus
T@»w8rû!"ø�ï�T�BJK¦û8ò�JKLMû #23

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

ÏÐ8ò�JKLMû
(23 19)> ð´ðrT\�üýþ�r�T�M�çâê��ûï��BøÒË01û #23 22$>�	0ç®ò�âîïçWøò�JKLMûT�ß;�ê"ùé01¾Liüý�TPrû8ï��ä%�^äT<]\KLMû>Wl*�æX0i��rs0��¸¹T>\K� E. 

camaldulensis �E. globulus �Q������������������������������� �� ¡¢£
23¤¥���¦§¨©ª«¬­®¯°±²³´®µ¶��µ�� ¡¢£

8¤¥�·�«¸¹�º»¼½¾·��¿À¨�À�«Á�ÂÃÄÅÆ��Ç«ÈÉÊ�ËÇ�ÌÍÎ������·� �� ¡¢£
 26¤¥ ÏÐ�Ñ� �«ÒÓÃÔ½Õ�E. globulus ����Ö×ÍEucalyptus

�ÃÔ¨���Ø
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�ÙÚ�� �Í���Û·«ÏÜÝÞßàáâ���Ö×ÍEucalyptus
�ã¬äå�æçÇÍ�¥�·�«è�éêë�Ñ� «��ìíî½ïð���ÇÞ�ßàáâ�ÃÔ¨ñòóÍôõ�Í�¥ ÏÜÝÞßàáâ�ö¨÷ø�è� �«ù¦Ç �Í���«��÷úûü³´¶ýþ�ÿ���¼��Î� �Í�¥ 

 

g) ��Ôø¨�¬÷(�� 9)  ��	
��
��������àÔø¨�������½¬����ÜÝÞö��ÜÝÞö¨�Æ�� �� !"#$%&
14 '¨(
�)* «��	
��
��������àÔø¨��Æ�*�¥��ÃÔ�Ç �+,(Great Lakes 366)

Æ���¥À¶ 5-.è 3/�0Æ
1 12�Ç«3 12�¼Ç�¥34±²567¨8��è� 9�Ç�¥:¨;%«�� 9 (

»¼
1) < 1

�=����«ÜÝÞö��ÜÝÞö½>?���·�ÍÛ*�¥ @�«������«����Û·¨���AB¨CDEFGEF�¼Æ�*� ¡�� 9¡»¼
2¤¤¥��ÃÔ�Ç �+,(Great Lakes 366)

Æ���¥À¶ 5-Æ112�Ç«612�¼Ç�¥HIJ�«ÜÝÞö��ÜÝÞö¨K�0LM:�N��è�  70 
Û·

80% OÊ½Õ�«�BPQ�RB
0.05

�ÑS�TU®�V>�ÍÛ*�¥ ôõLM�ÑS�W¬ÔXY¨Z[\]�ÏÜÝÞßàáâ¨ôõLM�ÑS�W¬ÔXY¨Z[\]Æ�*� ¡�� 9
¡»¼

3¤¤¥����½«³´¶ÜÝÞßàáâÆ14
_̂`K�0ôõÇ«4aLM

30 g
Æ��AB�Ç�¥bLMÆ«cde 270 mL �f� 500 mL 

ïg¨hiPj,k� 
10
�`lmÇ�n«cde½opÇ qrstõê�uØÇ�¥LM 1gÕ��¨vwd«xyd±²zd¨k�{à| ¡

CFU / g¤Æ}~Ç�¥��T�è� «312��«
t
�������>��Æ�*�¥ÜÝÞö��ÜÝÞö¨`½��Í>���·�ÍÛ*�¥ 
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��³´¶ÜÝÞ¬Ô�¨����ÿ���Ù 

(1) 
���¨�ï

 �����ÑS�ôõ«��«��±²���²���·������V
 

 

(2) 
���¨(


 �çê ����è�é�r��
1-1-1 �� ���ñ ³´¶»¼/�+àó¡® !�¼��

II 
¡����¤ ��¢` �£����¤Û·s$

23 ¥ 12
_

31
¤

 

 

. 
����¨¦§ ��� 11

±²�� 12 

a¤̈ ©ª¨«ü�Æ¬­�����«����Æ® �̄ °���«±�
230 cm

¨P²�, ¡�³´y
30 cm

«µ��¶P²�, 180 cm
«k�·âà 0̧ ¨

20 cm¤Æ§¹Ç ��¥k�·âà 0̈ �êî 68 cm
@½±²«:¨îº�»¼º 15 cm

�§S·� ��¥ 

b¤����½Õ���«̈ ©ª�«ü½­½Õ���±²�­¾¿ª¨À�ÆÁ=Ç�ÂÃÆ«Äú����ÅÆ ��¥ 

c¤L«³´¶ÜÝÞßàáâ¨ÇÈ���ÉÇ�����½��Ç�ÊË«§Ì±²Í�ÆÎÏ����¨Î��Æ§¹Ç ����Ð�«³´¶ÜÝÞßàáâ¨����¨©Y¨ÑÒÆ¬­�����«Óe�T��ÔÕÖ±²��Æ§¹Ç ��¥ 

 �
. 
����½¨×�ØÙ

 

a¤³´¶ÜÝÞßàáâ±²}~ÚÛ¨ßàáâÜ©¨ÃÔ�«�����¨��ëÝ½¬�����ÆÞßà�áÞ�¥ 

b¤³´¶ÜÝÞßàáâÆ����¨©���Ç«â������ã�«³´¶ÜÝÞßàáâ�äÒÇÍ�©ª¨ï§�ü��¥ 

c¤b¤�����â������ãÆåD«³´¶ÜÝÞßàáâ¨ôõæçn�«������Ñ� «bè³´¶ÜÝÞßàáâ±²}~ÚÛ¨ßàáâ¨ê5¨�éêë­Ç������CDEF«@�«ìí�éên«CDEF«îà0·�àï�½ðñò��¥ 

d) 
¦óôõÆ¬­�����«¦I�ö$����ã�«��·Æ�FúÛ�÷åÇ«îà0·�àï� ðñò��¥  

e) 
����½��Ç�ÊË«§Ì±²Í��«×�æçn«�����½ÎÏ��������«�<�.�³´¶ÜÝÞßàáâ�����¨©�øùÒ�����Æ¬­��¥ 

f) 
�����Ïú���Ê×�û�Hü������«§ý¨þø±²�­Æ��¥ 

g) a)
Û·

f)
�ÅÆ�ÿ��è� &�À���Æ��ª������¥ 

h) 
¬Ô�¯÷Y¨Z[Æ¬.�Ñ:��Õ����·����*��ã�«��������¹UÝ	�¸
D«�úÛ�Úë��¥ 
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(3) 
£�Æ�S�����ª���&�À���¨ù
n�ÑS��Ù�ä¨(
 �����Ñ� «bè³´¶ÜÝÞö¨÷ø\]�Ç ¬���«ûü³´¶¨��÷«ûüöø¨H�¨��«¬­®�÷Í�Æ«¬Ô�¯÷Y¨Z[\]�Ç «�����à��«±²LMW¬Ô±²�ú��¬Ô��è� ��®��{+â����¥ 

 

(4) 
¬Ô�¯÷Z[�¬.�Ñ:�¨Õ��ã�ÑS�¬Ô�¯÷Z[Æ¬­����¨�¹ Ï��	���Ç����¹UÝ	Æ�Û

 

 

(5) 
»¼��½¨���â�&�À�������� �� !���¨ !½¨���¨;% ����½öø\]Æ��«��8 

±²
9 
�=����«ÜÝÞö��ÜÝÞö¨`�« ËÍ>?�Í������·��¥ 

 

(6) !©�ÑS�����ÿ���Ù "!¨"#ÿ#ªÛ·¾�`$®Í�Ù����«Ï����¨"#�Ç «"!�Ñ� %&÷Æ�'Ç�³´¶ÜÝÞßàáâ¨���¼��Î� ��¥"#�ï¨(z�Á·Û�Í* �Í���«)$¨}~�½DÍ��«�ÜÝÞßàáâ�³´¶ÜÝÞßàáâ¨`��¬Ô�¯÷�Z[Æ¬*�Ñ:�¨Õ�X+�ÙÚ�� �Í�¥ 
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&, �-.�¨¬Ô�¯÷Z[¨\] 

1. 
/ã�ÑS�01÷

 

(1) 
Z[Æ�S�Ö×÷¨Õ�ã¬õÃÔ¨��

 �� 10 (
����

)
�2Æ����«�ÜÝÞößàáâ

E. globulus
¨34

(5 80 cm
±½67

)�Â¨ßàáâÀ ¡
E. camaldulensis¤�}8 $8�9�Ð¨¨«�ÜÝÞö E. 

globulus
¨ñD�¨34½Õ* Ð«:;¨<ÏÃÔ¨$8¨(�ËÇ���Û·/ã½DÍ�¥�* «$8=¢>?�à�é$8�@�¥ &�«

2
«¡

6¤«a)
��=����«�����Ñ� �«ÏÜÝÞßàáâ��ÜÝÞßàáâ�¨`�¬��÷� ËÍ>?���·� �Í�¥ ÏÜÝÞößàáâ�%&÷Æ����«&�AÊ¨±�LM½¨ôõú&eBe��Î�Í�à�%&÷���/ã�ÑS�01÷�Í��CÞ·��¥ÏÜÝÞößàáâ�è� �����½¨�­���ôõ��Î��¥@���	¨�����¨¦§ú×�ØÙ�DE�� �����«�­���¸¹®Íìí½Õ�����½¨ã¬õÃÔY¨Z[¨Ñ:��Í��Fê���¥ 

 

(2) 
Z[¨Ìö®�ï¨\]

 èbÇÍ�
 

 

(3) 
Z[¨¬*ú��¨\]

 èbÇÍ�
 

 

(4) 
¬Ô�¯÷Z[�¬*�Ñ:�¨��¨Fê Ü5¨ÿÛ·ÏÜÝÞßàáâ�«ôõ��ê¨��ìíî½¬�Ç��ã¨�÷��ÜÝÞßàáâ�¨`�ñDÍX+�Í��CÞ·�«à���� !½��¨×�ØÙÆýÞ�����½����G¯�½�«/ã�ÿ��01÷�ÿÇ «Z[Æ�S�Ö×÷¨Õ�ã¬õÃÔ������.«¬Ô�¯÷Y¨Z[�¬.�Ñ:��Í��Fê���¥ 
 

2. ��Ôø¨�¬÷ 

(1) 
Z[Æ�S�Ö×÷¨Õ�ã¬õÃÔ¨��

 ��@½�ßàáâ�ÃÔ�«¤Ï�ÑS���¬°��ÚÇ ¬Ô�¯÷�ËÇ�Z[Æ¬*�����Í��ÔøÆ�¬���ÙÚ��� �Í�¥�(«ßàáâ�ÃÔ�«�H®������à÷Æ=Ç«
E. globulus

Ð:¨I©½�Í�¥E. globulus
¨�����à÷�«Â¨ÃJßàáâÀ�}8��XÚ®�K�����·� �� ¡¢£

 14¤¥ îà,0jâ��ÑS�LMNO�Ç �«kPQR��«SR��«TUR��«SV��¨��Í�ÆM��Ð¨«WXjY�«ZkV
�úá+á
PjR��¨��Í[
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\Æ]�NO«Í·²�áYWâR��úñ^¨_·0UP�¨��Í«:¨3O�[4¨4ø¨�`ÆùS��Îa�4M�O�2Æ·��
(
¢£

3)¥ 

 
¤Ï½�«�bc��Ñ� d�ôõ¨ßàáâ�ÃÔÆe�Ç ��fg�¨��Û·«ShWPi¨�jkká·��ShW«lmV�noµShW�V�X�Upkq�âoµShW�r���� ¡¢£

15¤¥ 

 
�·�«bè&�À���«����½��Ð¨½Õ�«ôõ¨��� !�st���¸¹®Í��½Õ�¥@������ö�«ñ ¨uê�¨¦§�½¯@� ����«��Û·©¨¬°�Y¨¬Ô�¯÷Y¨Z[�¬*�Ñ:��Í��Fê���¥ 

 
ÏÜÝÞßàáâ�«%&÷Æ choline oxydase

¨Ê×����'�� ���«bèvw���Ôø�èbÇÍ�¥��	
��
����÷�¼;%½�«�����à÷¨ ËÍ+����·�ÍÛ*�(�� 9 (
»¼

1))¥5D�÷�¼Ær�����¨V
î��/
�Ç ¨CDEF�¼�Ñ� ÐTU ®� ËÍ>?���·�ÍÛ*� ¡�� 9
¡»¼

2¤¤¥LM��AB¨ÓØW¬Ô¨õxÖ×ÍÀ¨yk�{à|�Ñ� ÐTU ®� ËÍ>?���·�ÍÛ*�(�� 9
¡»¼

3¤¥ 

 
�¨��«Z[Æ�S�Ö×÷¨Õ�ã¬õÃÔ������ÍÛ*�¥ 

 

(2) 
Z[¨Ìö®�ï¨\]

 

   
èbÇÍ�

 

 

(3) 
Z[¨¬*ú��¨\]

 

   
èbÇÍ�

 

 

(4) 
¬Ô�¯÷Z[�¬*�z�¨��¨Fê Ü5Û·«ÏÜÝÞßàáâ�«ôõ��ê¨r�ìíî½¬�Ç��ã¨�÷�Á·Û��� �Í�Ð¨¨«��ñ �ÑS�{�Ù�ä±²»¼����«�ÜÝÞßàáâ�¨`�ñDÍX+�Í��CÞ·�«@�«��Ôø¨�¬÷�ÿÇ «�ÜÝÞö�¨X+�Í���Û·«à���� !½��¨×�ØÙÆýÞ������ÑS�ôõ«��«��«��±²��·������V¨G¯�½�«¬Ô�¯÷Y¨Z[Æ¬*�Ñ:��Í��Fê���¥ 

 

3. 
��÷

 

(1) 
Z[Æ�S�Ö×÷¨Õ�ã¬õÃÔ¨��

 ¤Ï�Ñ� �«7¢Ü|�HIÇ�Ð¨¨���7¢¨Kd½}~��¥@�ÿ�Ü�½�«���¨��Ð��«HI3�67���������Í�������Ç ��·� ��¥�¢�HIÇ�3�«çú¨<ÏÍ��ÚÇ /ã÷�Í���«¬æ¨01
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÷�Í���Ð�å
¸ê� !����"#Ê© ¡
RITE¤��¼"#Êÿ½ÙÚ�� ��

(
¢£

30)¥ ÏÐ�Ñ� �«E. globulus
Æ��ÏÜÝÞßàáâ����Ö×ÍEucalyptus

�ÃÔ¨���Ø�ÙÚ�� �Í�¥��ñ �Ñ� �«2005 ¥ ¡�
17 ¥¤��³´¶ÜÝÞ

E. camaldulensis
¨&�À��Æ����� �* ��¥ÇÛÇ«ö$���¦I�÷å������­�� ��¥@�«ôõ��ê:;��ÜÝÞö¨E. globulus

�ôõ�� ���Û«è�éêë½�ßàáâ�ÃÔ¨ôõ�r��� ��¥ÇÛÇ«Ï��¨ E. 

globulus �ö$���¦IÆ÷å���­Æ����«Â¨ßàáâ�ÃÔ�����Ñ:��Í�¥)* «ÏÜÝÞßàáâ���Ç «¬Ô�¯÷Y¨Z[Æ¬*�Ñ:�¨Õ�ã¬õÃÔ������ÍÛ*�¥ @�«ßàáâ�ÃÔ�4�ö$���ã�Õ��«����Æ® �̄ °P²�,¸¨¨k�·âà 0̈ �êî 68 cm
@½±²«:¨îº�»¼º 15 cm

�§S·� ����«4�¨��©Y¨�8Æ¬­��¥ 

 

(2) 
Z[¨Ìö®�ï¨\]

 èbÇÍ�
 

 

(3) 
Z[¨¬*ú��¨\]

 èbÇÍ�
 

 

(4) 
¬Ô�¯÷�¬*�Ñ:�¨��¨Fê Ü5¨��Û·«ÏÜÝÞßàáâ�«��÷�ÿÇ «¬Ô�¯÷Y¨Z[�¬.�Ñ:��Í��Fê���¥ 

 

4. :¨Â¨÷ø èbÇÍ�
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&h ¬Ô�¯÷Z[¨yã®\]
 

 /ã�ÑS�01÷�ÿÎ�öø�è� «ÏÜÝÞßàáâ�ÚÛ¨�ÜÝÞßàáâ�¨`½��>��Ò��ÍÛ*�¥ÏÜÝÞößàáâ�%&÷Æ����«&�AÊ¨±�LM½¨ôõú&eB���Î�Í�à�%&÷���/ã�ÑS�01÷�Í��CÞ·��¥Ü5Û·«ÏÜÝÞßàáâ�«�ÜÝÞßàáâ�¨`�ñDÍX+�Í��CÞ·�«à���� !½��¨×�ØÙÆýÞ������ÑS�ôõ«��«��±²���²���·������V���«/ã�ÑS�01÷�ÿÇ «¬Ô�¯÷Y¨Z[Æ¬*�Ñ:��Í��Fê���¥ ��Ôø¨�¬�ÿÇ «ÏÜÝÞßàáâ�«%&÷Æcholine oxydase
¨Ê×����'�� ���«bèvw���Ôø�èbÇÍ�¥@�«ÏÜÝÞßàáâ�Ú�¨�ÜÝÞßàáâ�¨`½«��	
��
�¼«CDEF�¼«LMW¬Ô¨õxÖ×ÍÀ¨yk�{à|Æ}~Ç��«TU ®� ËÍ>?���·�ÍÛ*�¥�¨��«��Ôø�¬�¬Ô�¯÷�'Þ�Z[��� K���>?½�Fê���¥bè&�À���«����½��Ð¨½Õ�«ôõ¨��� !�st���¸¹®Í��½Õ�¥@������ö�«ñ ¨uê�¨¦§�½¯@� ����«��Ôø¨�¬���Õ* Ð«©¨¬°�Y¨¬Ô�¯÷Y¨Z[�¬*�Ñ:��Í��Fê���¥ ��÷�è� ÏÐ�Ñ� �«E. globulus

Æ��ÏÜÝÞßàáâ����Ö×Í
Eucalyptus

�ÃÔ¨���Ø�ÙÚ�� �Í�¥ù¦�»¼¢`����Ö×÷����K�«��ù¦ÇÀ¶�ö$�� Ð«7¢¨dÊ½3�}~��Ö×÷�±�¥@�«ÏÜÝÞö�«����½ôõ�­���Ð¨½Õ�«¦Iö$���·��·÷å����«��¨Ö×÷�Í�¥)* «ÏÜÝÞßàáâ���Ç «¬Ô�¯÷Y¨Z[Æ¬*�Ñ:��Í��Fê���¥ Ü5¨��Û·«ÏÜÝÞßàáâ�«à���� !½��¨×�ØÙÆýÞ������ÑS�ôõ«��«��±²���²���·������V���«��!¨¬Ô�¯÷�Z[�¬*�Ñ:��Í��;����¥ÍÑ«����º¹<�«�� 11 
±²�� 12 

�=Ç ��¥ 
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���¹UÝ	
 

 s$
9̄¥ 7

_
30
¤

 

 

       
À� !«ñ 
¸ ��ñ 

 

                  
 8 °±²�

 

                                       ³� ���è�é�r��
1-1-1 

 &�À��ò�¨£�Æ��Ç ��%&÷ßàáâ
(codA, Eucalyptus globulus Labill.) (1-9-1)¡Üî«Ï

LMO ���¤¨&�À����Ñ� «¬Ô�¯÷Y¨Z[�¬.�Ö×÷�=´����ã«µ �¬Ô�¯÷Y¨Z[¨â,·\]Æ»¦��¥�¨â,·\]�¸
D«¬Ô�¯÷�±¶�Z[�É*��­UÝÆ§�Ç«��Ç�·¸ÊÆ¹º��(
Y¨»¼Í�Æ½Ø�É* ��¥�·�«�����·¸÷¨¾ñ÷ú�����rJÛ·FêÇ «¬Ô�¯÷Y¨Z[�¬.�Ñ:��Õ����·���ã�«bèZ[Æ¿%®�¬­����«�����ÀÁ�É*«Üî¨��Æ��¥ÍÑ«¬Ô�¯÷Y¨Z[�¬.�Ñ:��Õ����·���ã��«Ï LMO
�ÿÇ «i ®��!¨¬Ô�¯÷�Z[Æ¬.����«Â����ã¨��½Õ�¥ 

 

1 
&�À����ÑS����¹Æ����¨»¦ös±²¾¿ª�Üî�=�Ã����¥ 

 

 

 

 

 

 

 

 ÄÅ¸�Ù¨���ùÇÍ�
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2 
&�À���¨wÆ¨ÇÈ¨(


 

 &�À���¨wÆ�«��ñ ³´¶»¼/�+à»¼)ÿªÛ·¾·���Ù���ÇÈ����Ð�«��ñ ³´¶ÜÝÞ»¼�ÉÊË©¨ÊË����ÌÆ��¥ 

 

3 
&�À���ÆÇ ��ª����¹�)* Úë��½Ø�Õ���±²���¹¨�ïÆ:�����¨(


 

 »¼)ÿª�)$ÍÎ½´Þ«ÿ»ÆDÏ��¥ 

 

4 
³´¶ÜÝÞ¬Ô�ÆðñòÇâ�ýþ¬­�¹ÆÐ* :¨���Æ������¨Ìö®Í�¹�

 

 Ìö®Í�¹�Ç «Ï LMO
¨ê5¨�éêë­Ç������CDEF«@�«ìí�éên«CDEF«îà0·�àï�½ðñòÇ«����©Y¨Ï

LMO
¨xÒ��Î�Í��������«@�����:;Æ�{+â���������Ï LMO
�����©YxÒ�� �Í���Ær������«½ØÍ�¹Æ»���¥ 

 

5 
¢¨i ñÑ±² !ñÑY¨ÒÓös

 

 ¬Ô�¯÷Y¨Z[�¬*�Ö×÷�=´����ã«µ �:¨��Æ)ù�¢¨i Ô±² !Ô�ÙÚ��¥ 



ÕÖ ×ØÙØ×

25 

 

 ÚÛ ÜÝ
 

 ÚÛ
1 Þßàáâ ÚÛ
2 ãäåæçèéêëìíîïðñòóô / õö÷øùßóô ÚÛ
3 õö÷øíîïðúûüýþÿ�����ø����û	 ÚÛ
4 
ò
�éêü�
���ý���íîïð��ø

Agrobacterium������� ÚÛ
5 ���éêëì�� DNA

ø��ó  ÚÛ
6 
��

DNA !"ø#$%& ÚÛ
7 '�(�éêëì���íîïðø)�*+ ÚÛ
8 '�(�éêëì���íîïðø
�*+ ÚÛ
9 
���íîïð,-���íîïð��./��ì0123ø��

  ÚÛ
10 4567÷ø-���íîïðø
�óô,8
,ø9:ø;< ÚÛ
11 =ö'�>?@AB ÚÛ
12 Þß67CD 

 



ÕÖ ×ØÙØ×

26 

 

 ÚÛ
 1 Þßàáâ 

C� � D EFGHIJD 

KLMNOP

QR�ST�

UV 

WX�QR

� 

ST�UV 

YZ!�

��[T

ST�U

V 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ÄÅ¸�Ù¨���ùÇÍ�
 

 

 



ÕÖ ×ØÙØ×
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ÚÛ
2 ãäåæçèéêëìíîïðñòóô / õö÷øùßóô 

 

1 EFGH ãäåæøIJKLþÿ�ÞßMNOîúPQ,RýST 10 km
øUVéêü�WXY 17Z[ø����û\�]^÷_`��ýa_úbcéWXY 19Zé8ñ���üìíîïðødeóôú$fEFúgühiRýjdek^l��ý7:mWnøoDW\pW�qrús��éRýj B

1
étuEFUVøvwWxyétuzféêü�íîïð8ñø{|�k}ü,c�W~��zfçèúPQéEFúg�ýj ������ãäåæk��uì�æ��r �����W�7r ����

 ����â67r
 

 

2 EF�� 

(1)
8ñíîïð�ødeóôøhi

 

i) 
�����ãäåæk��uì�æ��r ãäåæ�éêü� 141

�� ����
1,908,693 ��k�� ������ü�üìj$fEFø��W~���æ��ø��8ñ��m ¡ï¢W¢¡ï¢W£¤¡�¥÷Wíîïðmu¦�ø��éêü�8ñ���ü���ýj 

ii) 
����W�7r $féêü�

, 
����W�7rúEFRý��W§ 1

étu
4
f¨÷8ñ��ýíîïðú©^Rýj §

1
íîïðø8ñf©^7ª

 

No. 
8ñíîïð©^«¬

 
Ü­

 
ñòGH

 
©^7ª

 

1 ®¯�:��ª °t�ùß ±ö ãäåæ²ø³ 1 

2 ´µ¶·¸¹¸º
��ª IJ·û82ñòùß7
 

ùß
 »¼½¾¿ÀÁÂ ãäåæÃÄÅ 1 

3 ÆµÇÈÉ&ÊË 
zÌ

 ±ö ÍÎæÏÐÑÒ 3550Óf 

4 ´µKLHÔIJKLþÿ�ÞßMNOî 

ùß
 ±ö ãäåæÕÖÅ 1-1-1 

 

iii) 
���W���â67r ���W���ârúEFRý��W§ 2

étu
1
f¨÷8ñ��ýíîïðú©^Rýj×ýWØÙÚÛÜÝNÞ �ÍÎæ�WÝîßØÙÚàÐ �á�æ�Wâ¡NãäîØåæ �ãäåæ�WÝîçè¤ �ãäåæ��¥øÝîßMNOî÷éêNíîïðúë8÷ìíR�üìkW~�m��îë÷Wïðm÷ñ�ü,�â��òóNôkõ�ýj 

 

 §
2
íîïðø8ñf©^7ª

 

No. 
8ñíîïð©^«¬

 
Ü­

 
ñòGH

 
©^7ª

 

5 ÍÎæöªæ÷øª 
zÌ

 ±ö ÍÎæùú 975Óf 

 



ÕÖ ×ØÙØ×

28 

 

(2)
íîïð8ñfûüEF 

(1)
÷hi��ýíîïð8ñféêü�Wíîïð�ø
�óôrûü�EFúÞ«RW§ 2-3

é×,lW©^f¨mB
1
��B

2
étRýj §

3 
íîïð�ø
�óôrûüEF�� 

No. 

ýþÿ���
 ý þ � �

 ����
 

1 

	
��
��
 Ü­

 
ñòGH

 
��,à�

 
ñò��

 °t�ùß �×�é��ù�,R����ìj ±ö E. viminalis 10Zx� 
�óô
 

�}
 �T 


�
 �� 

�Þ 

- � �� 
õ�

 
õ�

 � c
 - 

2 

� !"#$#%&
��'(")*+,-./0
 Ü­

 
ñòGH

 
��,à�

 
ñò��

 ùß �́ �öø·û82þÿ12ø34 �5�úg��üìj 

»¼½¾¿ÀÁÂ E. citriodora � 
�óô
 

�}
 �T 


�
 �� 

�Þ � � � � � � c
 - 

3 

6 78 9:;<=>0
 Ü­

 
ñòGH

 
��,à�

 
ñò��

 zÌ �ÍÎ�7k?¬��ý@�W A
BkCüD,üv��'�éEFú�ãG8ñRýj 

±ö E. spp. 15
à

 S38 H 
�óô
 

�}
 �T 


�
 �� 

�Þ I
20 m � �� � � � c

 
�JK«¬øýlW«¬�LøýwM�m÷ñ���ýj 

4 

� NOPQ'(NO RSTU/VWXY
 Ü­

 
ñòGH

 
��,à�

 
ñò��

 ùß �ÆàéêëìZ[�Wïð���ï\��¥ø
 L­a_ø34úg��üìj 

±ö E. globulus ]12^_ 

E. camaldulensis ]17^_ ` a b c d e f
E. 

camaldulensis ]15^_ 

H16 

H17 ]defghijk_ 
�óô
 

�}
 �T 


�
 �� 

�Þ I
2 m 2l3 cm �� �R �R � c

 - 

5 

<=mn�opq�
 Ü­

 
ñòGH

 
��,à�

 
ñò��

 zÌ
:
5rMNOîk¬µ��ýHéWên�äst�,R�8ñ��ýkûümus÷õìj 

±ö E. camaldulensis ]vwx_ H1 H 
�óô
 

�}
 �T 


�
 �� 

�Þ I
20 m 50 cm �� �R �R � c

 - 



ÕÖ ×ØÙØ×
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 B
1
�������7r÷8ñ��ýíîïðøde 

 



ÕÖ ×ØÙØ×

30 

 

 B
2 
�âr÷8ñ��ýíîïðøde

 

 



ÕÖ ×ØÙØ×

31 

 

 ÚÛ
3 õö÷øíîïðúûüýþÿ�����ø����û	 

 

 

 

 �séyzý�û	mWu¦�ùßñòúÜ­,uì{ø÷õìj 

 

 

 

 

 

 

 

 

 

 

 

 

 



ÕÖ ×ØÙØ×

 

 ÚÛ
4 
ò
�÷�
��ý���íîïð��ø

Agrobacterium������� 

 

Agrobacterium
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÷��RW0.8 � ��îã÷Ç ¡¢RW£Ú�NÛ¤ÜOîHybond 

N
+
�
Amersham Pharmacia Biotech

Ë�é��èä¤NâRýj��î�mWcodA
þÿ�ú
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¡¥ÜRý{øúûüWÌL#¦�/RýjB 1
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 Np1 0 10 0 

 No.8-20 0 4 0 
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 1-9-1 36 11 4 

 2-1-1 10 10 1 
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���ý����,-����ø�úûü�������Y�� 14
4øGHéà��W£NÙÚè¾Hé�ì0123ø��úg�ýj��82,R�éOã(Great Lakes 366)
úûüýj-���� 5Ï�W1-9-1�� 4Ï��� 2-1-1�� 5Ï�úEFRýj1Ï�éãñW�� 5Ú�ã 3
Mèôú Û̄Ü,RW

3
ÛÜùßRýj M̄èôéãñíîïðøÝÞ� 50 mg

úûüW é�ß¢î23øà�ú��Rýjnø��WB 1
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