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��	�'c�LJ´�9:L	5���<Î�

Ïº	×ØqLèé	ñ��òóí���l	#

$h%&��	��®dkÙ	Ú' 'I���

��hó«qLñ��	OÛz³±¸zº�L�

4»ûþ4'Ó��ßö>«�ÀL*Áñ��	

ÎÜ9�z��«qL�4»ûþ4�?��dc

t��L�ßö>'èé>«�	Ídw�Ú'Û
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��º«q���qdct��LÞ�èé>;22
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:L	5«qLÞ�èé>«�4»TU4'Ó�
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s;�µ	Ë	:L	5«q�4�LÅÆ¹²7

µ	:L	5«qTU4�Lèé>«����c
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L	5«qLÈs;�µ'ÊË ÌN²h���:

L	5�èé	���l	#$h%&��	��

®«°��'hd�ª��LC�	��q !"
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1È����

� µ¶·¸�����K��K�ËÌa�Cz-

q`$|½�j½�����a�CÅxXe-1

{µ¶·¸TU�����ÍÎaCpo|Åx

XeÏÐa¡��WXy

� ÏÐzXµ¶·¸TU�����Ñ�®ÒÓÔ

ÕÖ�×op���aØlX®È[ÙÚJ|Àl

��®UÛWXV-ÜÝ�ÞßUfÏÐàá|\

WwâpãäVÛWXyÏÐàá|[åÓÔÕ�

Ö�6Vo�¦æ_çp²XV-è²|éêÅx

Këì²x����[Ûv¦æ_�oWXyíî

ïð|Ëzw[-ñ�ÏÐàáfò)óVô_õ

özw¡¦-ïð÷�ø¿ùúUÛx 90cm �u

ûUf 25kgf/cm
2 ³üUÛWXyíîïð�ýR

þ���VRä_�xK��®f1_�xst[

ÛxV- ��2��ËËÌ[�oWXy
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1Kf|2��ËVÛ¦-��%�~q�01�
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3È 34���
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?µ=>·¸-µ¶·¸5¸67�Á�8|\x

µ¶·¸�@AaB�CÒ,��ÈD�E�aF
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zô�(õ<��l�ëö�nÂi÷l��øù

ú�rìí�É�¢À��e��{Ì|´úf�

�ûéü�ýþ�Ä��(�f��´·i¬�
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÷zs��������� !�nÑ{ÌÑ]f

ËÕ<»¸
����rsÃ¬��� (Sim�
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iÒ�~�i|¸Ô�¸£®ÆÛÀÇ���Ô#

f6�Õ<5Ô4f�i�����hi|

Z����z`

� ���k���B��u�ü�é�ê�ë��

�fnop�«�ËÌ{�e�������Ü�|

��<H16Ô 9� 8»�� 18!fËÕ�¿�x

"#Ü�x<³�$�%&�'nË�%&()f

ËÕ<É�¢À��e�*�vÝhiÑ]x~�

�|

12çcèé�ê�ë������4� CO
2
t

u�+3Í�e,<½¾zô�-.]���/

��$

�¿���o� CO
2
É�¢À��0��-\Í

��e�Ó� 17Ô1ËÕ*vhi2x~��|�

�H14Ô#ùú34Üpoiyzezs�5y

$���e67×��8°�9:fËÕ¸Ô#Ò

§e���;�<úhÑ]x~��|=tu×0

������>?]{i»@A×Jk�BCD@

A<�c< E{Ff	op<G3§Hf	op

��£�þ!I;fËiJ4<+3�§ef	o

p�IÍhi��zs���KLhi���eM

NfnÂi�����opJ4��{o<Í�Ü

�����OPÜ�|Q4±RS3��� CO
2

TUVA)NEEW3X���ðñA RE2�ac

(5cm)]�IÞ�µ;I;~YZÜ<³�;[nË

�ac���ùúJ4\�&Ü�|]RS3»

W� NEEf	op�<Jk�BCD@A]�^_

`abI;fË�p GPP ��c�dfI;$Ü<

ac�µ;I;]´·� RE �eÜfopJ4f

�o�|NEE �gh�<3 �i E÷�(<CO
2

j#<�k{F�lm½¾�¯�Éùú[noâ

fË�ppÛ¢ÀÜ<´úf FFPRI FluxNet�q

rgh£®¯�°��op÷öpÛ¢À�nÑ{

��|2004 ÔnË� 2005 Ô���stUVA

NEE(30(d)�uv½$�wx�|2004Ô�� 

yz�{Âi 9�O|�~<2005Ô��e��8

°xO�� 7��}����~�i|7~8��»

W���)Äþ�������ñt2� NEE �<

2004ÔxnnË³-1.3~-2.0 mgCO
2
 m-2 s-1<2005

ÔxnnË³-0.8~-1.1 mgCO
2
 m-2 s-1~���|

����������Tf�Ô� 7~8 ����

hi]< "yz$�»W� NEE� "��� 6

�~���|Q4� 30(d NEE] 5 cm��ac

(Ts05)]�IÞ���E# 0.4 m s-1 �O���

~-õÜ���<2004 Ô] 2005 Ô~�³·�F

��{e�x�ú·{ù��| ":x��´·

���<� yz$���ðñA���x%�
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´·�x<7~8���e���Ü���~�.�

{½$xâ�´·{ù��|�O�����fÜ

p<�Jk��A GPP��,��hi]<2004

Ôf�xp 2005Ô�<��J��~ GPPx� 30

~40%�´ù��|Ñ�Ñ]��l�{Â��(

��?x<�Ü�Ñ]��Üpoi| $��

eÉÛ¢p�-õ�å�iÑ]xyz{��~�

i|

22��îï�D�rsÉ�¢À��e,]���

����� !

�¿��eßþÇfnop<Ø¾v¡p¢!ý

�fËiîïðñ�Í��e���Ü<� fË

i�l����â£Ü�|2005Ô�îïðñE#

�c#}��¤¥ 2Ô4�Ò�]�{�pnÕ<

15ºC �]��îïðñnË� Q10 ]Òf¦«Ü

po�|100 op¢!ý�����f	opó4

½�]³�½¾�-õÜ�|��<Í��e��

�]��hiÑ]fËÕ<�eßþÇ� CO
2
Ô4

D�A��,Ü�|îïðñ�½¾§�e,ò3

fùù�ú�� 30¨)½¾Þ;2]�©��~�

��|îïðñE#�ac]�s�ªIx"«<

îï¬(]�IÞx�ú·{ù��|5owf

Ë�p®ú·�îïðñE#�Ó�\�Ø¾p¢

!ý�fË�p®ú·��ò3�îïðñE#]

��{�pnÕ<Ø¾p¢!ý��¯x"o\�

�hÑ]x5ù��|5ow�\�Ø¾p¢!

ý��� 60%]�RÒú·�|°¡ß!£�!¯

fËi±²)³ 1mm�«2A�´µw��o<

±²�+A×¶·¸éA��,Ü�|�´ 40cm

�~�±²�²nË�¶·²��¹A�º34

»�p�Ó�~<³·¼·f<0.8CMg ha-1 ]{

Õ<±²�¶·²½�� 27¨~���|²]¶

·²]Òîï¾¿ùú«¿fùÂpµ;I;\f

<�Ü<¾¿)0-10cm2�²nË�¶·²�º

À)0-40cm2�� 60%�O�Á�po�|²�

�¹AxÂ]Ãf 2#��hiÄ�=
�uv½

$��Ü��fgÜ<¶·²��¹A�1ùúÅ

fùÂpÆ�f��Ü�|±²��A� 6�]

9 �fÇ�Àf{Õ<¶·AnË�ÈÉA� 7 �

] 11 �fÇ�À]{iuv½¾��Ü�|6~11

���A<¶·A<ÈÉA�R&hi]<³·

¼·<1.7<1.4<1.0 MgC ha-1 ~���|��Ê

!ý]ËÌ���":ÍÎ�yA<��<4 �ù

ú 10��~�34f<��Ê!ýxÏ)ò�yA

� 23%<ËÌ��x 9¨���|�ì$rsD�

E#�ËÌ��ËÕÒ��Ê!ý~"«<4 �Ë

ÕÒ 10��¯x"ù��| $�� fËi":

ÍÎùú� CO
2
D�É�¢À��wÜ<� �

��fËiaOùú� CO
2
D�A��<�ÐÑh

iÑ]xyz{��~�i|

32��ûé�ñt×D�rsÉ�¢À��e,]

�������� !

ÒcÓ�¿��eßþÇfnop<B¯�é�ê

�ë��Ôzl�ëö 3ö)��Ê!ý<Õ�Ö�<

ËÌ��2f	op¬��]ÉÛ×®Æ�×���

h×Jk�}����ùú<�+34�Ø3f'(Ü<

Jk�6ÙfIhi�������� !����|

³���¹ 1 3
v�vÝùú1Ú)Day of year 

(DOY)1732�~<¹ 23
5Û�O�R&�c���

Ax��f{i 8�O|)DOY2142�~<¹ 33


Ü�+´xG«{iÃ()DOY2652�~<¹ 43


é��Ý�~f(Þ~��|Ñ·ú÷ò3fgÜp<

�ø�ßR6�Õ��üàsA)Na2]Ê�áâ�

ã�� !���E#)Vcmax(25)2<��äåæçE

#)Jmax(25)2<èðñE#)Rd(25)2�IÞ<nË

�³·ú�c#é¹�������þÌÜ�|1uf

nÂiJk��»W¦«��ê°!ëÀ�!��½

¾~ì.~�iíî��Çã�~�iÑ]x.úù

f{��|��ûé��ßRµ;���~ 5.91haha
-1

~�Õ<³�ï^(�]_#(�������þÌÜ

�|Ñ·ú�ðñùú��ûéü�J¬���(�

�òlJ]^çJf(ÞÜp���$~��|���

óü�Na�ï^(����yA]ô«ªIÜ<��

\f�óüJ(��I;]Üp¾hÑ]x~��|ë

:�õ�$+ø(ö×÷)ùú�ðñE#�c#é¹�

)Q102�uvfË�p.úùf�{��|�� 15

#�ò�ðñE#)R152�ëö±�óüø)~��

«�{��|ÜùÜ R15 �Ô4��ø¾ßR6�Õ

�øR�+A]ô«ªIÜ<Ñ�IÞ~�ëö4ex

�´«{��|Ñ·ú�Ñ]ùúuvù]� Q10 n

Ë� R15 ������ÌÜ<õ�$+ø�ðñE#

��,hiÑ]x¦Ù]{��|RúOû¥ùú��

ûé�l�hië:<nË��ü�ßß��¹A]

NPP ��,Ü�|Ñ���a«+�ä���¹A�

� 235Mgha
-1<a«+�ä�� NPP� 6.2MgCha

-1

yr
-1

)²� 2.1 MgCha
-12]�,´·�|���&fË

iýþÀðñAx 9.4MgCha
-1

yr
-1<îïðñ)²�«2

x 4.6MgC ha
-1

yr
-1<]�&´·<NEP]NPP� 3.9n

Ë� 8.3MgC ha
-1

yr
-1<GPPx 18MgC ha

-1

yr
-1]�&´

·�|RúOû¥fËi NPP ����&\f�x

p¤�ÐÑ´·<���ªI¥fËi NEP e,\�

3.42 MgC ha
-1

yr
-1~�Õ<���f�xp¤�ÐÑ´

·�|³·¼·�{i¤¥~�,´·� NPP± GPP
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«01�7 §

7��27 pH 1 6.4ª7.8��� EC 1 4.2ª12.2 

mSm
-1 ,��<û�é<«�5¬mcZF��w

I29:Y7é1 pH�EC,ó<£7® <&

v�w8 §7 pH�EC 11¯<¥�¦,7«�5

¬m1ZF�5Gv�c��!7��01 8§7

EC c 7 §<i�«h<�°^�wI29:Y7

��ó¨C7±2¦< EC cgæ5?E}c&?

£,GF��+²7²³c«�5��<úmn EC

cgæ5vnm?ó7,JÆ¢��wI29:Y

01��7´7µ¶�#Ø·4c¸7´,i¹^

n¨C<gGv�w�27·�ÏÛØ
<lmn

1�Oº»¼7 11§�07 pH7�½1 4.90&

v�w¾G,¬m pH cgmé,5v��¦1 9

§�©0�¤7é1 6.30&v�w

� 89ba<=>?@A7C¿ZL7�	01�

��<û?PQU7À89ba7!�ª�T<d

e>fgDEFG<>?�È�;<=ä:K 7

2004G 9§ 8»��<ûvnjF��K��@3

§(Open)�ÁÂ��(Mound)�ÁÂ�Ã(Pit)7 3

Ä�Ú<HÅ>?�´íbØ"��ÏÆbÇ¸�

ÈwÉí7!�ª�TDi¹^�wÊVF¦Ë0

&?´íbØ"1�K N Pit,i�n Mound0

ª�cïm£,c5Ì¢���È�!7ÍÎ��

LcÏ�>?c��cÐÑ^N>æ2µÚvµD

�~N>mMound789<´íbØ"cÒ7 2@

Ëû�øC+5@Ë0&?GDHIH�÷+5�

GFÔÓ^�w8§< Open<HÅ>?Ô¯<lm

n�)µÕÖï4,4××çØ�Ù!7»ba�

Ú(a^�Û74××çØ�Ù!éþFv/Fm�é

DtÆ^�w8 §, 9 §7 2 Ü�Open�Mound�

Pit Ä�Ú0 3 @Ë7äHÝ@7Þ!�ªï4D

tÆ^�w!�ª7»ß«é1 8�à�5t¢��

ÈwÉícßógæ�ëm0´íbØ"��ÏÆ

bÇ¸7(0&v�wFv/Fm 1��ÏÆbÇ¸c

ßóTæ�ëm0ÈwÉí�´íbØ"7(0�

´íbØ"7gmá!âLcãä¢��wOpen�

Mound�Pit7Þ!�ªï4D 3@Ë0i¹^�


«�1)Open01ÈwÉícßógmc�Mound0

1´íbØ"cßógm�2)ÈwÉí1 Openû�

Mound0Tæ5?c�́ íbØ"1Open,Mound

0¬mc³5m�3)�ÏÆbÇ¸1�Ò7 2 @Ë

,i�nécTæ�MoundÔ¯7 8§GF 9§<

G~n7T§c«�m�,m	£,cEFG<5

v�w

� «½7¸¶a®¯·47�°<=>?@A7H

IBCZL7�	01�åæçy,5�	?��

ÐÑc�g CO
2
§07è¯éÆ@AþêÆ$ëØ

���7!�ª�ª�nL<de>fgDEFG

<>?�È�êÆ$ëØ��7ì3ÚíA<=^

n�R5?î2:;0«½¸¶a®¯7x�ä:

Dum�ªïÛ7!�ªBCDtÆ^�wCO
2
ð

I1 360 ppmþ]ñ�, 720 ppmþg CO
2
��î2

ðI1ò 3ÜþWet�,ò 1ÜþDry�<óÆ^�w

��7ÐÑ<û��ô[7 CO
2
ðI0½õöØ÷

4ÏØµcT§^�HÅ:;07!�ªï4cT

§^�wî2ø»7�HÅ:;07!�ªï41�

CO
2
ðI01g CO

2
cgæ�î2ðI01 Wetc

gGv�wg CO
2
07b�ù�´v�´úØ7ß

«ï41 Wet 0³^T§^�c�Dry 01ba^

5Gv�wÐÑ:;01�g CO
2
ðI<û?!�

ª7÷�Øv�ûv�´úØcHÖ5m£,c\

Gv�w�[�g CO
2
07ß«üýþ�ï41�

Wet0ba���Dry01�°>?E}Dã^�w

���Û CO
2
þ100-600 ppm 7®�<=>?

4××çØ�Ù!þüýþ�ï4,!��7��

L7��,5?çèÚêÈb�4ÇØ�Ø
�1�

ÐÑ,g CO
2
ðI0T§^�c�HÅ:;§01

CO
2
ðI�7�1H,�6ZF�5Gv�w¥�

û��g CO
2
:;§0�!�ª��<ú~?!Ç

����7�kQRcba^nm?£,cãä¢

��w
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�
��� !"#

� $%�&�'()*+,-.���	/012

34(5+678�����	
����9:

,- ;<8=8>?8$%@A .BCDE(

F5+
�1GHIJ+KL(�MNOPQR.

STUV()JI8,-.WXPYZ[\].^

_:`a@
�bc @HIJ+Kd68e'�

	f=gh.ic(Fj5+=k�lm.n2o

`a@bc9p+K

� WXPYZqrstu.vw:,-x
qrs

tuysz1{|5+,-}~�.�@+ 6 ��

.���()JI 1999 �43����IJ+K

����9:�r��8���r8����@

A1���� 5+&N������-(���

6��,-<����()JI8WXPYZ ¡

vw¢�1£E�I¤<�¥�¦§(¨T,-©

;<ª.WXPYZqrstu.w«1���I

J+K¬.¢�: 2004 � 9 (®¯ 18 °(¨+

±¯²³9¢�.´µ1|5}¶�·¸¹�vw

·´º�6K,-»¼(¨+WXPYZ\½.¾

P1234(5+��982005 � 3 (}¶�.

¿À1GJ86¨Tvw1¿Á�6K

� d68-�9ÂÃ5+²³QR.67.
� 

�I8%ÄÂÃÅÆ(F5+
�1GH6K

�|Ç.Èa#

� ��,-<����:8�ÉÊË(¿Ã�6W

Ì-98�ÍÎ:Ï 20m8®¯Ð³Ñ. LAI :Ò

9Ï 5.9 9pH6K®¯(¨+±¯(¨T�Ó·

ÔÕT8Ö×�@A.Ð³1Ø*-Ù{Ú:;Û

Ü¾P�6K,-.Ð³ÝÞ:ßà/r~á�1

EJ6vw438�ÍÎ· 5m âãäå�6æÙ

1çè¹��6�Íé �6êë8ì�-	í9

:Ï 18%·è¹1Ø*6Kd6820m îï.ðñ

òó9Ð³±ô1õö+ 8400m
2

(20m×20m)´8

10%âã�Í·è¹��6ê�:ì�-	í.Ï

÷Ù(ø�8�3( 50%âãè¹��6�:Ï

8%(ø�6Kvw}¶�ùú.-Ù:8-Í·

50%âãè¹��6Ð³±ô·;ÛJû'(Ùü

��6Kqrstu)¨ý¤<�vw43þ3�6

Ã¡��[](RE)8Ã¡��Ã�](GPP)8Ã¡�

��Ã�](NEP):8®¯Ð³Ñ9:�(�5¨	

(@H6K,-Ã¡�()*+�ª.WXPYZ

\½.´98
ª.�[] ÷�ªâão��5

+$%�.WXPYZ.ÂÃ]:8±ô:��J

o..��ª·�J67`a@aZ @+K

d68\½	í(�7+�[].��:ÎÜ8�

$oT�ô1�ã��+�a·p+K

� �ï�����-(�«�6ç«��,-�=�

��é:8���,-���� ,-��! 2441

-"(ó��8� #=�$%#½e�&'#½e

((5+Ke'.)Ã:z*+,8~}-�./8

���r8��01@A43@T82$: 181m
3

/ha

9p+K�3:�4569p+K���e'.7=

©e8/�}12$�8=\½n91GH6K�7

=](:5+�e8] �;<].Fj1�+ 8

;<]:7=].=>(Fj@Ü?@A«9p+¬

 8e8]:7=].BC(:�I?@ 1:1 .Dë

9BC�IJ+¬ ·E4H6K7=].�¾ ·

e8].�¾ (FGH@·HIJ6K;<]:e

'43.IÂJ](K�J.98¬.e'43.I

ÂJ]:7=](Fj@Ü?@A« V@�+K�

e8](�7+Dë:8L%�· 40M8N.O.

�· 60M @H6K�e8].÷ÙùÜ·$%1P

h 5+¬ ·E4H6KQ�ª.7=].w«�

ô.�ã·8=\½.�ô�ã.67(:RST9

p+KO�'.�=��� �U5+ 8$%�&

�'(ó�5+¬ 43IÂJ]·>@J¬ 8L

%( o@	e8]·=J¬ @A.LV·ãW3

�+K

� -�9.$%.X«ô1^_5+(:8YZ$

%.X«ô[.\Ó.]Ç1«]�(234(5

+�a·^+K%ÄÂÃ._`a.ÎJbÓ-.

-Ùõc $%(:5+def.w«gÇ1Fh

i*8bÓ-(jE�6YZ9YZ$%.X«ô

1^_5+¦§1��6KN.gÇ8$%=].

>@J:-Ù{Ú(¨3kYZ$%:X«�I

J6KAï8$%=].=Ü@+l%�9:8m

ÎFn.��@bÓ-:\Óoô·ÎÜIo$%

(:5+def·��ÜYZ$%:RX«(@+

·8p+mô.mÎFn(@+ $%(:5+d

ef·;ÛÜ@T8YZ$%1X«P5+]Ç·

p73�6K�

�

�� ��������� �	
���������
��
��

������
����
��������

������ !�"#$%�&'#($%��

� RE GPP NEP

2000 9.96 12.39 2.56 

2001 9.60 13.16 3.61 

2002 9.45 12.80 3.53 

2003 9.36 13.54 3.99 

�������	
���

����



� ������	
����

� � � 
���������

��� � 
���������������� ��!"#$�%&'(�)*+�

�

,-./0123456789:;<=>?�@

5ABCD

E�	FGHIJK

� /0123456789:;<=>?�@5A

BLCD>MNO�?�@5:PLDQR;>MS

ETU5VWK

� XYZ[\�;]^_�5`a11`bcdef

ghLijk_/01234LlmkNSfg

hn�op^; 50m qrcs 10 6ijkNS

t 1u�lmvwNx3,?y.Luzk�?�

@58H{|}~L��kNSlmvwN/01

23� 5�5������/0123H���/

01235 2�RQ/0123���2�5?�

���vwNS?��n���/0123c 6.3

�, 20/320.����/0123c 0.8�

,1/125.c��NS�����c5��H��

;���oc����/0123;] M?��

�¡R�NS���2�?�/0123n 7`¢

£RQ 9 `¢£;lmvwN��8 `¤£RQ 9

`¥£;lmvwN67�¦75 80�L§ONS

���2�5¨H©~�ª«23;?�k_]¬�

���2�5{�®/;¯�_^NS���/

01235°±D ²³RQ´N}?�µ¶

,Sphaerularia sp..L·¸kNS

,¹.��º¶;?�>Mµ¶45»¼H½4

E�	FGHIJK

� ��º¶;n¾�}µ¶�?�k_^M¿H�

ÀÁvwM��Â7G}Ã��nÄ}^S�ÅÆ

cn��Ç�ÈÉ4H/01234;?�>Mµ

¶5»¼H½4LÊ�S

ETU5VWK

� -.��oËcÌÍ2�Ç�ÈÉHÎgÏÍÌ

Í2�Ç�ÈÉLÐÑk�CÒk_?�µ¶5Ó

ÔLÕÖN×U�Contortylenchus �5?�µ¶L

��kNSÎgÏÍÌÍ2�Ç�ÈÉ;?�>M

µ¶n�7Ø;ÙÚ>MÛ�;?�k_^N��

Ü5?�µ¶nÝyÞß;àá>MÛ�;?�k

_^NS¿wQµ¶5 18SrDNA 5âãnäåk�

28rDNA5 D2/D3æç5âã;n 1èé5ê^�

��NS¹.���/0123RQëìvwN?

�µ¶n�í5îPRQ Sphaerularia �c�M¿

H�½R�NS

,ï.®®�Îð¦ñò5ó·

E�	FGHIJK

� ô�5®®�Înõ¬Lk}^Hö÷Qw_«

NSkRk���oc¿wbc 27 675®®�

ÎLÕÖNH¿ø�11 `RQ 2 `bcn>Ö_

567�ùúûRQüý 20km þË;^}R�NS

í¿c��o5®®�Î�õ¬Lk_^MR~�

RÕÖNS

ETU5VWK

� 2005 � 7 `;���¢5®®�Î�L�|�

,44. 1N, 142. 3E.H��	,43. 0N, 142. 1E.c

íw
w 167lmkNS¿5 267;���

�·��L��k 2006 � 5 `bc�!��c�

�kNS�|�5�n�2005 � 10 ` 7 ôRQ�

¤k�O�13 ô�5 10 ` 19 ô;�ñ���	

,39. 3N, 141. 1E.;��k�°±kNS��û

RQ°±ûbc5�µ� n 400km c��NS

�67n 2006 � 3 ` 20 ôRQ�¥k�7 ô�5

26 ô;!5��û;"�NS��	5�n�

2005 � 10 ` 27 ôRQ�¤k�O�32 ô�5 11

` 27ô;#$�%&�,34. 5N, 137. 1E.;��

k�°±kNS��ûRQ°±ûbc5�µ� 

n 1100km c��NS�67n 2006 � 3 ` 30ô

RQ�¥k�10 ô�5 4 ` 9 ô;!5��û;

"�NS¿5×Un��o5®®�În'(cõ

¬L>M¿HL)*kNS

,+.,-Ì3�0.56789:/��0H

123T545CD

E�	FGHIJK

� ,-Ì3�0.567n�«89:>M��

9:/��0nûç;Û¬9}MS9:/��

0H:ûçÑ;5123TH5q;~5Û�}

45��M5RDQR;>MS

ETU5VWK

� ��o<= 3 ûç,>?�@A��BC.c

DQwNEFLGH;.f�0IJK DNA 5

èéâãHLM5îNLOkN×U�LM5

îNnûçqc�«8½Pk_^M�55�è

éâã;n¨H©~ê^�}R�NSoË:û

5 900 67Q¥5>�;R^_�.f�0IJ

K DNA 5èéâãLCSkN×U�9:/�

�0H123T5q;D�}45nëìvw}

R�NSTUGTUHk_,-Ì3�0.��
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�

�

�o;V_RQ5WXnOGY^¿H�ZR

�NSLM5îN;R^_[\ûçqc��«

89}M]^���NS

,_.`aLbkN:�qcdef5CD

E�	FGHIJK

� `aLbkN:�q5¾�}cdef5�¬

gLCD>MNO�hU`aif�5¢cjÕ

k5�,l;xÉmf�g.;R^_���n

5if`a5l{LDQR;>MS

ETU5VWK

� ��oop�	q0��5rsts`�c�

4a7 `;�xÉmf�g5��Ê:Luvk

N×U�U5¿H�DQRH}�NS-.xÉ

mf�g5ùú`an�wx�y�M^n¥;

óx>M¹R5���zQw�íw
w 79

��21�c��NS¹.yóx��5{«�

l|g{,<}��.;¯M¿Hn}R�NS

ï.¹R5��qc�ùú�5`¡~�¡�

ý~ùú¡;�n¸Qw}R�N��ùú=�

ýnyóx��5g��«R�NS+.~�

Q5�����w�Û¬��;¾R�N,¦

75 87�.S_.~�Q5�����ÍÍ

�4`aÛ¬��`a5g�¾R�N,¦75

98�.S�.hU`aif(4;ÛM�ÍÍ�

4`a5ifB^n��;ÛM99��«8�

�{Hk_n�7�5�^�¨~�ÍÍ�4`

a5if��¡R�NS

,�.¢����45��:{5CD

E�	FGHIJK

� �V�5½���;ÛM�V��5�����

vw_^MS��o�}=]Û�í5[\ûç;

] M�V�Ç��0~�V���0�05��

5��:{H�NLDQR;>MS

ETU5VWK

� o�}=]Û�í5[\ûç;] M��0

�0~Ç��05��~>�~����LzÑ

~��kNSU5¿H�DQR;}�NS1)

% ¡û¢���0�05½���5£¤;}

�_^M¥¦{�¡^¿HS2) ����0�

0n% ¡û¢Û¬�}§L¨=§¨k_^M

¿HS3) ©��Q�c��0�05½��%

 ¡û¢5ª;��kN5n 1990 �«Q¬5

¥¦{�¡^¿HS4) kRk��}§ûç5

ä=;bÇ��0�®�_^M¥¦{��M

¿HS5) ��0�0�% ¡û¢L°÷_½

���>MH>w¯�°±�û�}=;b²�

wM¥¦{�¡^¿HS6) OG�³´5µ

�c����0�0¶:½·5£¤;}M¥¦

{��M¿HSäg��q��¸c�:¹�;

ÛM��4ÕkLÊ�N×U�7) ��0�0

5��5z��vwNS8)��¸cKg�
Ï

5��LºO_��kNS

,».�¼½J45¾¿if[P5CD

E�	FGHIJK

� �¼½J4n��HÀ84ZM��4c�4�

¾^��í5��[Pnb$Qw_^}^St

s`Á��;] M�¼½J5��NÂ���0


�¼½J5ÃÄQif[PLDQR;>MS

ETU5VWK

� XYZ[\�;] MÎ/.Å;ÛMlmÕ

k5×U���0
�¼½J��0
�¼½J�

Æ1�®ÆÇ�¼½J�Î
Ì�¼½J���

Ç�Ég�¼½J5�����vwNS��1

fJò;ÛMÃÄQifÕk,�¼½J5I¢;

·�ÈLÉ �ô¢5ÃÄQ5ÊjL»¼>M.

5×U���0
�¼½J51/nËÌ;nÍÍ

ÎË5�sLÃÄQHk_Ï�;ifk_^M¿

H�DQRH}�NSä=Ðs`5`Ñ=�if

k_^NS

,Ò.��ÌÎ,Ã�©kÓÔÕÖ5CD� �

E�	FGHIJK

��ÌÎ,Ã�©kÓÔn��ÌÎ,Ã;×k

^à¤LØ¿>Sí5ÔÕÖLCD>MS

ETU5VWK

� Ù�	c¸RR�N×Ú���ÌÎ,Ã�©

kÓÔ9=RQÖLÐÛk_ÜÝk�Î,Ã4

;\�kNH¿ø�Þ�{Ôß�ì�kN��

àÚc�¬�×Ú�5á�nc«}R�NS¿

wbcâNÖLÁ|k_ÔÕÖL»�_«N��

�ã,0�ä�©kÓÔH5Ôß54å{RQ�

æÖ5¥¦{�öçk_CDLèOMéW��

MS
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/012314���56178
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�@AB14�1CD1EF!"�G�!

"�H1IJKLMNOPQRSTUVWX

&YZ[Z�\]^G1!"�_`#a&b

(IJKcde$f<KXghIJiKjk

lmnZW$f�\]o1pq1rsFtu

v]&LM�w1xyQzI$a{��56

T|}#~��&\<F�3o]WX&Y�

����1���#$%&!"�_`1�/

K�����#�&<��1�HIJT��#

Z2N1[o��H1b(IJ<I��b�

1��T:�Z2I�;'()*�`�<�

��ZWX&YZ[ZQFo��F�1��

�#$XWK�\]^G_`1I���1�

�K�<�e�i;#��v]W$oh�I

�;#'()*<Xg&!"�_` K¡~

�1¢�G£V2Y\]oT¤^g�¥¦§

GK��HIJ<I��b�1¨©T:�Z

2!"���56178Tª«Y

9¬1®P?

¯�°K�±²1�	TªV2Y

� '()*+1³´[o�jµ¶·¸¹º

»1¼��½1�c³¾¿�ÀTÁÂZW�·

¸�1�cÃ�1ÄÅTªV2Y

E ¸ÆÇ`#ÈVW8I�&É©�,ÊË

Ì,�Í#Îg&Ï�;ÐÑ1Ò�TÄÓ�

&23�ÔÕ!"�¹º»#$XW�G#Ò

_v]WX&·¸Ç`1¢Ö�×HÕ�Øª

ÙÕ�¸Ú�/Û <�DÐÑ�É©�ÐÑ�

�ÍÜÝ 1Þß#àXWáâ,DÅZ2Y

� jµ¶·¸¹º»��@A4���ãä

å4���æçè�é�êXç,Xë 1ìíî

�ïî <·¸î�ðî 14�Ã�Tñò

Z2YQ$�ïîðî<N#có1·¸Kª

�]�^2�ç�¼ô�1õÚÐÑTö%W$f�

ðîKw1÷ç��é�#Eø:1·¸Fª�]

2Yw1ù�ïî�ðî1úû���¥ü

1ýþK�ðî#$%&Eø:1·¸#a&

mnT�l<����1ýþT�ZWX2Y

^2�Eø:1·¸Fª�]WXQXïîG

�&<���¥üKç��é�^G��Z21	

mn#
�2Y\]K�Z2���F��

#aVW�"��Z223<�go]&Y�

��úûK���/T(%W$f�ë��é�#

K��ç�¼é�·¸�1úû#ø�Z2Yç�¼é

�1����1Ì��¬K�î<N#���

 �!"� 1úû���¥üF#$ST%

3&&'()�G£V2Yw1÷¼��TÙ2

LM�ë��é� K��î<N#��� T*

+#&,ÌFmnZ',ÌF��ZW$f�

úûGK&,Ì1mn°-XFnQXN11�

��¥üGK�S.°^GmnZWX&Y�

î1/�D0Tç�¼é��·¸� <ë��é�G

ñò�&<�ç�¼é��ë��é�<N#jkQ1

XKQl�ç�¼é�#ñ2ë��é�#K���F

3lQVW4561D07¢T�ZWX2Y

\]K��/÷1·¸<õÚ#aVWI�2

�89:;1²<#=>F�2&a«#Q

VW�!"?@ZWX2ÊÌ�ËÌ1¬�F

A�v]���F��Z223<�go]

&YB#�ç�¼é�<ë��é�1!"?@áâù
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