
!
!

!
!

!"#$%&'()*+,-./
01(1/3) 

 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

!"23456789:01;<  

=>?2 109 @ 12 A 

BC;<DE+FGHIJ01KLMNHOPQCRSMNT 



! "!

UVW GRB XYZPG10901-0003 

 

 
!"#$%&'()*+,-./

01(1/3) 
 

 

 

 

 

 

[9:\Z]^_`.a5 

01bcdZef@g 

01h7Zijk 

01lmZ=>?2 109 @ 1 An 109 @ 12 A 

01opZq]r 149.6 st 
 
 
 
 
 

 

!"23456789:01;<  
=>?2 109 @ 12 A 

BC;<DE+FGHIJ01KLMNHOPQCRSMNT



! uvw

!#!

uv 

uv ......................................................................................................... I 

Qx ....................................................................................................... III 

yx ........................................................................................................ V 

z{ ..................................................................................................... VII 

Abstract .................................................................................................XI 

 |}~ �Ä ......................................................................................... 1 

|}Å 01(Ç ............................................................................. 1 

|ÉÅ ÑÖÜáàu ..................................................................... 8 

|âÅ äãåç ............................................................................. 9 

 |É~ éèêëíìîïñóò .................................................... 11 

|}Å  2D#$%&ïñ01ôö .......................................... 11 

|ÉÅ  !"õ(úù#$%&,-ïñóò .......................... 13 

|âÅ  !"%&ìîûü ¡ ................................................. 15 

 |â~ 01¢£ ............................................................................... 17 

|}Å ¤¥¦ë§m+ïñ¢£ ............................................... 17 

|ÉÅ ¨© DNA ª«í¬ ..................................................... 19 

|âÅ ,-+'(S® ............................................................... 21 

|¯Å !"õ(úù#$%&,-ïñóò ............................ 22 

|°Å !"%&ìîûü ¡ ................................................... 22 

 |¯~ 01±² ............................................................................... 23 

|}Å ¤¥ïñ+³C¦ë ....................................................... 23 

|ÉÅ DNA ª«í´Öµ¶±² .............................................. 34 



! ##!

|°Å !"õ(úù#$%&,-ïñ+üá ........................ 56 

|·Å %&ìîûü ¡ ........................................................... 57 

 |°~ ±ÄíFG¸à .................................................................... 63 

|}Å ±Ä .................................................................................. 63 

|ÉÅ FG¸à ........................................................................... 64 

¹ºéè ............................................................................................... 67 

»v¼ ¤¥¦ëÜÑ½Q .................................................................. 73 

»vÉ ¾½¿À½Q .......................................................................... 75 

»vâ 1999 @n 2020 ÁÂ½Q ....................................................... 77 

»v¯ 2020.3.23 ÁÂÃ7;<Q ..................................................... 81 

»v° 2020.4.15 ÁÂÃ7;<Q .................................................... 87 

»v· 2020.5.19 ÁÂÃ7;<Q .................................................... 91 

»vÄ l=ÅñÆGÇv .................................................................. 99 

»vÈ lÉÅñÆGÇv ................................................................ 101 

 



! ! Qxw

!###!

Qx 

Q 1-1 ÊËÌÍäãQ ......................................................................... 9 

Q 3-1 ¨©Î¶ÏÐ .......................................................................... 18 

Q 4-1 4 AÑÒ¦³³Ó .................................................................... 24 

Q 4-2 6 AÑÒ¦³³Ó .................................................................... 25 

Q 4-3 9 AÔÑÒ¦³³Ó................................................................. 26 

Q 4-4 11 AÔÑÒ¦³³Ó ............................................................... 27 

Q 4-5 2020 !"úù%&¨©¦ëÇv ........................................... 30 

Q 4-6 !"2345678Õ¦ë³C ........................................... 32 

Q 4-8 Ö×4ØÙ+qØÚ´ÖÛÜ ............................................... 38 

Q 4-9 C01ÝÞ³C87ßò ........................................................ 39 

 



!"#$%&'()*+,-./01àáâãä! !

! #$!

  



! ! yxw

!$!

yx 

y 2-1 !"#$%&åuæçèéêÖ DNA ¾½,-=ëìíîï

YðCñòóôôöîFJ: õö^¢ë¨©³C÷DK: øE´Öù!

ë¾½ ................................................................................................... 14 

y 3-1 ïñ¦³Ó¬úìí ............................................................... 17 

y 4-1 ûü%Ýý.þR%&ÿ! ................................................... 28 

y 4-2 !"%Ýý.þR%&ÿ!B1T ......................................... 29 

y 4-3 !"%Ýý.þR%&ÿ!B2T ......................................... 29 

y 4-4 1 A´Ö¬# ............................................................................ 34 

y 4-5 4 A´Ö¬# ............................................................................ 35 

y 4-6 6 A´Ö¬# ............................................................................ 36 

y 4-7 9 A´Ö¬# ............................................................................ 37 

y 4-8 !"%Ý-$%-&"'úù'(y ......................................... 47 

y 4-9 (%-()*úù'(y .......................................................... 50 

y 4-10 *+-ûüúù'(y ........................................................... 52 

y 4-11 %,'--%-./%úù'(y ............................................ 55 

y 4-12 ÁÂ´Ö KC-368 ................................................................... 57 

y 4-13 #$%&ìîÜá01ÆG .................................................. 59 

y 4-14 #$%&ìîÜá01ÆG .................................................. 59 

y 4-15 ¤2.aìîÜá3 ............................................................. 61 

y 4-16 ¤2.aìîÜá3 .............................................................. 61 

 



!"#$%&'()*+,-./01àáâãä! !

! $#!



! ! z{w

!$##!

z{ 

S45Z!"Ø#$%&Ø,-©6¬ 

}Ø01(7 

8@!"ð9¸:úH;?ë2<á=+>?@ABCDEHFúGHI

J>KúùLMNOP¤2.a2ÞëQRSTîUV!"±WXYØZ[>?

\]ëïñH^_ùW¬%`+abúùcdeó#$%&<.ëfgHhiJ

jWúùHdklëNOçm\úînopúXYqr±WsH!"tuvZw

àevHoúúxúyØz{%*|Aþoùë}.H¤2.aëF=íú¢Z

~~Z�AÄÅÇîoú%&,-ë2ÞÉÑÖùÜáHÁÂàâäëqãåA

ÄãîðçH!"23456789:]^_`.a5é7CÊËHäÍ!"%

&ë,-è+,-±êïñí01HF`!"%&:{RC2aëôíHðìs

î¶aïìîñóF`:{òôîC@ð|}@ãHuÏöõZ 

B}T! äÍóAôöúûØùóçûüë,-©601Üáô²H uæçè

ë´ÖôöÑÖúF`'(¡±Hû7¢!"%&3,)*ëòC£

êî 

BÉT! û7ùt¤¥úùë#$%&¬úôí+¬À2aëôöH¦§!"%

&,-)*=¨äÍÛN'(¬î 

BâT! äÍ¨©¦³ïñH¨äÍ DNA ª«Ø©ªï´Öµ¶+¬«Ñ¬

ÜáîÖ@®¬ 500 ¯¨©³CH°±²o@,-./+³´)*ô

öÝDEî  



!"#$%&'()*+,-./01àáâãä! !

!$###!

ÉØ01¢£+§m 

¶läÍ¤¥ïñÖ×}xH}@µ¯×H¶!"C_°¥H·¸õ¹º

_à¤¥23_»IÆ¼½ÜÍ¾ëïñîÖ×ë¨©³C ¿À1^_`.a

5¬2Ñ¬äÍsu´Ö¬H°«Á%&©6ôí¨äÍ´Ö¬Hûüò

ôôö+ÂÃôöÝîuæôömÄH!"ë#$%&©6C³¾ÅHðÆÇ\

K,-HÈlev¨OÉÊuoËí67îÌÍí¤¥úùë#$%&,-ïñH

 AÉ¸·¸%&û´,-ëevà¤¥,-67HÎÏÐÑPëÒÓî 

âØô² 

    C@ã¸ÜÍ¦³=µ¦Á 492 ¯qÔ¨©³C÷Õ¥jbùëñòÖhÎ

Ï 8 ¯³CHµÊ 500 ¯³CdäÍ¬®¬î× 2013 @sìÞëÚ³C=C

@ãIóôØ 148 ¯³Cëµ¶ÜáHÙçC@ãµóô 648 ´³Cë87+¬

îÚ7Ûqë´Ö¬ôíHÜÝIF`Ø!" 4 ´ù`ë%&3,)*HÑ

Öùó!"%&,-óòëÉyî 

 

¯Øb{FG¸à 

 

=ÈlFG 

FG} ïÅÞcßà%`òC%è 

béRS: !"áâã 

ÖéRS: ]^_`.a5 

    !"oúoäø§6åæçèùèëéáHb{ðêë+Kìíáîé

úåh¶×Åî{ï«ùèð%äÍñòHåC¢óå«%ëôòõ%`%

èõõÆ§ãõöH·¸F=¸÷=ë#$%&øï%tùFúûü.aý

þÿùîß!"#Æ$%&ë%aè&LH'(ëú¢)&H%**!+,H



! ! z{w

!#%!

-ô%&./õtúæ<.H´¦0ÁÂëdÍ¾î¥@Ã!"ö1è23

&LHnçd4ùt¿§ð%H5Ã67ïÅ?25%î8H9õÃëð%

+dåw%ÝTäÍïÅïãî:;b6<ìÍå?2Øéáí%&2Þ=

«Á}´5%æë0=H>?FúGHë%èî8î 

`@dÍFG 

FGÉ ß!ABFG 

béRS: !"2345678Ø!"áâã 

ÖéRS: ]^_`.a5 

    !"ðjØCDEH=WFG\úxH%&åDtõÃb{Hèß!%

`ëI*îïñeó%&¨½Jåð%ßàD<.HIÆõb¹Fú<.H

×K*ëß!dL%&ëõMÐðN^HöÅÁÂROîCÊËæP@ïñ

lTeójWë*C%Ý*õb¹ëß!çB,;CW!%}YØÉYQ÷=

ß!I0úRS#>HdÍ-ô%&åß!Í.æëTUî´Öµ¶¬0

1V¢H4 AÔWX´Ö KC-368 2ÛseóúÓðYZ%Hn[æ\å*+

?]^Ä¦ë_ë¨©³C=0`a¢ÃHbÄ%&å!"_DëjCùc

õMdÍÛ°õaèëd{efîÌOo7bÁõMHåtúæg.åÌ%

h«*!Ùi%Øtj×AÄ+kH lL%&./õÁÉæÍmH´¦÷

0ÁÂëdÍ¾îÙçß!ABëÜá·¸%&Fúëóû¾A÷:{¾H

nb.ÈlcuäÍî 

FGâ ÎêWX´Ö³C¦³ëåo 

béRS: Íâpéq9rÆ3sª2t¬Ä 

ÖéRS: ]^_`.a5 



!"#$%&'()*+,-./01àáâãä! !

! %!

    u@çAâvWX*;´ÖHð¬iå 3 AØ4 Aà 5 Aî3 Aà 4 A

ëWX´Ö³Cç`a´ÖHd°Øw÷2<xyØ<.z{HÎÏAS<

ìå%&Fú|Pæë@åFGî3× 5 AëWX´Ö³CÙðb6<ìq

}¶ë%&WX´Ö87ÏÐ87~m�ÂÄáÅKHÇnuæCñòðÉ

dðø_³CHä×ÿÑµ¶´ÖëåTHÖsÜáþS|PFGëåo

¾î 

 



! ! àâäãåçéãw

!%#!

Abstract 

Keywords: Kinmen, Eurasian Otter, Genetic analysis 

1.! Research object 

As a battle front in the early days, the land use was strictly limited in Kinmen in the 

decades prior to 1992; the limitation for military purpose in these small islands 

provide a refuge for Eurasian otters and other wildlife habitat environment. However, 

according to end of military control in Kinmen, these islands are opened topublic 

again and developments runs fast in Kinmen. The topography, landforms, and 

planting water systems have undergone considerable changes; the conservation of 

wild animals and land development have gradually begun to conflict. Now the 

Kinmen’s Eurasian otter population is under tremendous pressure seriously.  

For the conservation of the Eurasian otter in Kinmen, the Kinmen National Park 

cooperates with Taipei Zoo to carry out a project to survey the population dynamics of 

Eurasian otter in Kinmen, for establishing important biological information of this 

endangered carnivore. This year is the first year of the project and the goals are as 

follows: 

B1T!Work on the genetic analysis of the Kinmen otters and establish the family 

pedigree of the Kinmen otter population. 

B2T!Sort out the distribution information and molecular biology data of Eurasian 

otters in the neighboring areas of the mainland, integrate the genetic pedigree 

of the Kinmen otter, and conduct a comparative analysis of the kinship of the 

regional otter populations. 

B3T!For collecting spraints, field work will be done once a season. DNA is 

extracted, microsatilisatied and otters’ identical were anaylised in our labtory. 



!"#$%&'()*+,-./01àáâãä! !

! %##!

Testing 500 spraint samples each year for monitoring population dynamicn 

and expanding family pedigree bank.  

2.! Research method and process 

Regular field surveys are conducted once a quarter, for a total of four seasons a 

year. In addition to the main island of Kinmen, non-routine surveys are also 

conducted on the surrounding outlying islands and islands of neighboring countries.  

3.! Major finding 

We collected fresh spraint samples in the field once a season during the 2020. 

A total of 492 fresh spraint samples were collected, and additional 8 samples were 

collected by other researchers. Furthermore, we completed 148 samples analyses 

which collected during 2013 to 2017. In total 648 samples were analyzed in this 

year.  Samples were analyzed with DNA extraction and microsatellite PCR 

procedures to identify the spraints’ individuals. Based on the individuals’ database, 

we can clarify the population structure, dynamics, as well as the relationships 

between individuals. Current we know that the Eurasian otter in Kinmen shows 

very low genetic diversity. In the long-term the population will be suffered by 

such limited, small population size for its low genetic diversity. A thoughtful, 

complete conservation strategy for Kinmen otter is necessary. 

4.! Main recommendations 

Suggestion 1. Matinain stable water level in each river in Kinmen 

Main agency: Kinmen County Government 

Partner agency: Kinmen County Waterwork 
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Traditionlly, local people in Kinmen heavily rely on agricultural for their livelihood, 

main crops are sorghum and wheat. Both crops need among of fresh water for 

irrigation. Fresh water in Kinmen need to be supplied to those different needs, thus 

the level of rivers sharply decreases in some particular season. As a 

semiaquati-mammal Eurasian otter has been take a high pressure in their habitat. For 

example, volum of food is decline, place where can hide in is reducing, and pathes 

where connecting each river is stocked. For the reasons above otters are forced to pass 

by on road which usually used by humen. In the other hand, the rate of roadkilled is 

increase in every year. Recently, a few pericpitation rainfall in Kinmen; hovever, fresh 

water is introduced from China for regulatoring people demends. Fresh water could 

use in efficence. Hopfully, local government may take a balance for livelihood, 

agricultural and otters’ habitat. 

Suggestion 2. Suggection of Stream channels are cleaned clog. 

Main agency: Kinmen National Park, Kinmen County Government 

Partner agency: Taipei Zoo 

Landscape of Kinmen is wide for East and West. Narrow at the middle. Otters who 

transport to eveywere at interior count on rivers. Important finding, otters not only 

active in fresh water, but travel to coast line. Cleaning streams make a safe path for 

otters, and decreasing percentage of roadkilled. Our survey found that Xi Shan 

reservoir in east of Kinmen which a pathe to beach have been clogged; River under 

bridge no.1 and no.2 of Ji Hu is spread common water hyacinth, which may make 

difficity for otters pass by. Anaylised of indentifiaction, number KC-368 died in April 

found in Gugang Lake, however, the very first spot which the spraint was found in 
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Heritage buding in Jinsha. Otters are much frequently return west to east than people 

thought. If otter was not pass from coast line, and rivers was stucked and 

terrestrialized, they are forced to roads. Rate of roadkilled are raised thus, cleaning 

river clgged is important and a long-term project. 

Suggestion 3. More efficiency for roadkilled body sample collection.  

Main agency: Animal health research institute council of agriculture. 

Partner agency: Taipei Zoo 

This year four died otters’ body are announced spearely in March, April, May and, 

Sptember. The backgounds of live and activities range of the bodied has been checked 

and suggetions for their habit improvent have been supplied to whom my concern in 

March, April and May.Since the new announcement standard operation porceurse can 

not be ran smoothly. Body sample in September have not been obtained and the 

identity can not be comfirmed, Suggestions can not be offered in time. 
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óoú NGO âäã[2_õö^¢åzkÝ£UþR±²ë%&FúHeóL

è%&¨©Hçéâ[2ëý.þR±èôöb²Õ%`nLA}·%&´ÖF

=î2017 @êrëöãaäïññòåí*ì*-_M¥îï_bæñóë#



! ! |}~w �Äw
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$%&H2019 @o7*åjïñH7ý.þR¾ÑØÕb`b_æAò¶#$

%&K,-´ÖF=H¨åu (2020) @ôÜÕ,-nööabîCñòíÕï

ññòõúdtùûã'ìcÂüIûHcu Msuïñ±²î·¸=2 Ü

2ë%&ìîñò×¡Høy¤¥!"úùë#$%&,-¬eóÑðC@Ãj

$úù%&01ë:ùÇïH÷,-©6ôí·ÂÃ!"%&û7ìîÊËþo

:{î 

2015 @]^_`.a5¢éÇ2015 £¤K£%¤u.aìîf¥à¬¿§

2Ò0¦ÆÈH§, IUCN %&13-13¨©%&ò!Æ (Stichting Otterstation 

Nederland) ÌÍÈ Addy de Jongh ã'í Lena de Jongh-Nesterko ª'Ã]¹¦

ÆGH«3¨¦Ä#$%&¬®¯°±¤[\¶gØVõ+ M¸àH¨ÖÜ

7]^.a5®¯\%&øE´Öù!ØK!+!²¤[\dÍ¾sH!"áâ

ãí!"2345cvZsuFú|PØF`ebÖ*«ÜáHcu±ü]Éù

ëØjbùë°+]^_`.a5ë1qío¬H}Ç %&`Dí`¥ìîÖ

*íUÓFêÁÐóPH°ðsuëebØ¤[Üá¼Ð³î2016 @ 9 A]É

ùëØoo23æõêj´b¹¦2Ò%&ìt0¦ÆH¶¬µ!"%&ëïñØ

ebo¬¥HI¡±Cì56=2ùtåDëjK$úù%&ìîd'+NGOH

F`úù¾ë%&ìîôíJ~01Hä}¶Ñ·%&ìîûüëê¸î2018

@]^_`.a5í!"2345Ø!"áâã«%&ìî¹ºµó¸!"Ø]

^ùú¢éÇ#$%&ìî»¬¿§2Ò0¦ÆÈH§,¥ 20 ìÃý4¼wúë

%&ìî01Üá\_!"%&FúHóúåzs§,úù?ë¸!68½ZÞ

~ÆGHµóÎ¢·¸!"%&ìîÜáæëF¡H56Z}Ø`¥,-ìî0

1ÊËØ¤[ÊË\ÖÜíF`÷ÉØìî=àF`Ø%&ìîeb=àF`\

ÖÜ÷âØ%&ìî2îbêØ4?Uë¾¯÷¯Ø`Dìî+wïùû\ïñ



!"#$%&'()*+,-./01àáâãä! !
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ÖÜ««H¿§ëõJ~íìîo¬¬µHëÀ!"#$%&ëìîñóîÕ¥H

2019 @]^_`.a5Ár¹¦å=2¯à¢éë| 14 Â IUCN %&13-@

ÆH !"%&ìîóò&ÃÜ2Ò%&13-HÄäÂÃ2ÒJ~üáëÅRî

×!"%&ë,-ïñ01Üágý 2013 @Z�NA*åú72`]Éùëñ

ò°¨©ïñVõðbÆäÍ=÷ÇÈjbùëñòI°ý.®þRÇv¬ë

Éâ±²!"%&ë,-./+ÍðÉâî]^_`.a5ñò¸ 2016 @Z�

¹í!"%&¤¥,-ïñ<.HåôöêëØ2ÒÆG¹íØ}ñ>Kúù%

&ôíØ!"%&eb*;*å\F`H°+¨©¬úïñ+³C¦ëìÞ«¢

ÉçA]¶ô²÷¥@Ã°¨©³CäÍ%&´Öµ¶ëÑ¬+á8Ê¶ËjÌ

ÍH¨¿§ÎÏý.IjÐ«ý.jÑ¬U³HùüöÅ¨© DNA ª«+û´

Ñ¬~më+áåTî·¸¶¾suëôöÎÑû7IûüOLôíHò¶úÊ

¶£ê!"%&óûë,-ôöÝî 

23!"%&,-±ê~~AÒçÓH!"õ¹úùë%&,-ßòIA

òCëØw+¦ÄH3×ùW¬ë!"%&01dJ°2/Íðÿ!Çvà%¾

¬ðbH·¸'()*£êØ,-g../Øq2´Öh³ÔÉâàFúST

É5«®Jþoi°îÕÖ2¥ô!¤2.a«î×ÜHÜÝè!ôA×¬Øw

Ùìîaïë2/h¾Ø,-±êØÞt,-òCôèî8+ÄÉÑë2ÞùûH

¨éü!"+ùtjKabë,-¬úôöHÆÍûÖ ¡1Ú!¼úù#$%

&`Dí`¥ìîñóHE}üÛëÍ.¢ÿîðçH]^_`.a5ìî01

=àÌÍ!"23456789:\%&ìî,-ïñÊËH*å¾úïñ!"

%&ë,-óò+±êḦ ¿§Öh¹í!"%&ìî0]ÆGØ%&=àÜ³Ø

ebøE«qrH-ñ-áð!"%&ìîî¶ÝÂëaïìî ¡îC@ãÜ

áuÏöõZ  



! ! |}~w �Äw
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B¯T! äÍóAôöúûØùóçûüë,-©601Üáô²H uæ

çèë´ÖôöÑÖúF`'(¡±Hû7¢!"%&3,)*ëò

C£êî 

B°T! û7ùt¤¥úùë#$%&¬úôí+¬À2aëôöH¦§!

"%&,-)*=¨äÍÛN'(¬î 

B·T! äÍ¨©¦³ïñH¨äÍ DNA ª«Ø©ªï´Öµ¶+¬«

Ñ¬ÜáîÖ@®¬ 500 ¯¨©³CH°±²o@,-./+³´

)*ôöÝDEî 
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|ÉÅ ÑÖÜáàu 

ðóôÊË@ãÜáuÏHÜÝëÑÖÜáàuðZ 

}Ø!Ö×}x¤¥ïñ+³C¦ëHêë´Ö¨©äÍ DNA ¶¾¬HÑú

m}!"w%&FúÞÓHØwuæ#$%&å!"ë,-+´Ößòî 

ÉØ!cuå¶Ãò¶Aµ¶¢´Öë³Óß×:à¦³HÖÜ´Ög../H

¨ÎÏ,- ÉÜáë¹ºHVHÚçâ¢%&<.ÞÓHå÷³ÓFú

Ë-|PØ´UOP%&\UÓ«É)ÜáMNî 

âØ!F`´ÖôöÝH¿§û7Ø¬õ@MVH®¦¢ÐÑ^_PQ¾ë¦

³Ó ¡îq¦ñ¨©óô´ÖMµ¶ÎÑsHåôöÝ=íõ@´Öô

öäÍÛNî 

¯Ø!û7´ÖT\'(¬H°^_¾ðuÏH£ê!"_°+O»ù%&,

-ë3,)*î 

°Ø!°!"ð=àHïñm}¤¥=2>KúùdÍ\%&F=úHã8÷k

,-³CäÍ,-©6±êÛNHäå>Kw,-T'(S®HF`Ð^

Éëù`ìî ¡æyî 
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|âÅ äãåç 

109 @ãHVÜáuÏçóôäã 

}Øçóô 1 AØ4 AØ6 AØ9 AØ11 A³C¦ë÷ 

ÉØçóô 1 AØ4 AØ6 AØ9 AØ11 A³Cª«÷ 

âØçóô 1 AØ4 AØ6Ø9 A³C¬î 

¯Øçóôl];<Øl=;<ØlÉ;<+ô²;<î 

Q }-1 ÊËÌÍäãQ 

   

   

 A

Ô 

ÜáDE      

109 @ã 

1 A 2 A 3 A 4 A 5 A 6 A 7 A 8 A 9 A 10 A 11 A 12 A 

%&¨©øë                                                

%&¨©¬                                                                                                      

!"%&3,)*¬F

` 
                                                                                              

ôö¬íçè;<                                                                                               

;<äã 
 

              
l=

;< 
              

lÉ

;< 

ô²

;< 

ûÊÜáäã 5% 20% 25% 30% 40% 55% 60% 70% 75% 80% 90% 100% 

ôöÃèZC01ýó 
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! ! |É~w éèêë+ìîóòw

!&&!

|É~ éèêëíìîïñóò 

|}Å  2D#$%&ïñ01ôö 

 #$%&§ì¬ú¸]É^_ 1500 4Í°õ*ùë'~»¥HâÎØ]=Ø

ÏSØqÐØêÑwúcAeóë;<(ÒíÓ 1984)înJý 1980 @P°ÃH

]ÉC_}ÔÂA¤¥eóÕïë`ÑÇvHå¼ÖIÀA´ï¢óë´×(Ø

1996a, 1996b, 1997aTî2018 @]^.a5ñòæõ¼ÖäÍïñH¨ÂÚAe

óqÛ%&ÜgHÙ_æb{%`é`¬kHOÉ¸%&F=+,-´Ög.H

K^ÝùÞb{_»uænçß#$%&F=¬úîuæJAå!"�AMèO

Cëò¶,-HÙçÕïç¦½Ü2Ç¤2.aìî£È\£Ñ¡ïìîü.aH

¨åÇ2017 ]Ét`úûü¥êë¦vÈ½ð23§ã£¤(NCR)ëìî«ì(í

« 2017)î 

UV!"±WXYØZ[>?\]ëïñH!"àO»^_ùWÔë%`í

abúùcdeó#$%&<.ëfgHhiJ!"jPëQí+KW"í%&

fgNCHCPbíçmNL(Ø 1994÷Lee 1996)î3×RSoú·¥Z[ëü

ã-e´¦HwútuvZwàZeFUHLÁ!"úyØz0í%*#2þo

ùë}.îý3¤úí%íz0ëùü)&HDt%!íbíë%FjH5%è

ë´¦í%V¨òëW(ì-Y:H%`¡±ÙZeØ!ÁØi%Øtj×+kH

¬¦æ!ÁXFGDíJ*è´¦ùY%&Z[Wë¸¯åAÄãHLÁ%&ë

¬úÉâAþoçmë|}(Ø 1996a; 1997b; Øí\ 1994; Lee 1996; Øí] 

2000; Ø 2013)îÒíØ(2003)å!"úù(!"íO»)40 ^8Dt%`äÍ#

$%&¬ú_ñåHeó`§ÈôëDt%`(36/44)®deó%&<.Ä©Áë

¨©înJ 2013 @åó³ëúÓïñÀå 30 8eó%&<.fgHhiJ!



!"#$%&'()*+,-./01àáâãä! !
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"CWëC§ìA%&<.ëúÓHçoLN ÚA%&<. (Ø 2013)îåF

úýþÂN|PõH2014 @ãÐî¡Aâv ÙÜmýþ×æ'ëcdä§]

^.a5øEîdü<.-ô¤2.aFúïHj+KæH@@J-ôaï ,

-¢¡ë:{Ùï(Fahrig 1997; Brooks et al. 2002; Wiegand et al. 2005)î##$

%&,-åæ´4Çëðñídü<.-ôëFúïñAþoù´S¡(Cortés 

et al. 1998)î!"%&ëF=úídü<.STêã:?H7n½@EA[_d

ü<.ýþ×[ò¶AFúH3×H¥@Ãëïñ±²óôK Éë!ÁÓÜØ

ßàûªÜm·%&¨OÆ-ôÊ"¾ëÿÑ÷Üm±Ws%&MÀåÉ5¶F

úSTôèëROõêHÿnåÜmlT%&ddç*§ÜúõÃö=Fú+÷

%ù`THdN#$%&·¸dü<.A}¶ëC[mãHnJ./øù·%&

Îà<.ù`öúìØîcÞÓ«ÔîïñýþHóå{Ad°ûøØ÷%ëS

TÞåHÙçóû?üëFúC³¾Øóû¾+ ÉJ./ëî7¸þS01ô

öO?Huæß£è!Ümýþ·%&,-}.«2/ÍðëÿÑACùHnd

°7wåºýõ±Øü7 ÉëÓÜ ¡õHÚ72/íÜm1qdrë×¬¦

ÄHd°AoöÅ!ÁGHÜm·¸%&,-ëýþî 

 

  



! ! |É~w éèêë+ìîóòw

!&'!

|ÉÅ  !"õ(úù#$%&,-ïñóò 

!"_ÉüOùHÄÍijë%&MèADî4,-©6ëºèHÌJß£

í÷kúùë%&AÄJ~HK,-ûPfþsHÿÙ©6C³¾õö×OÉ,

-ÈlÞuî]ÉC_#$%&ëßòÂçH§ìIi°*åjëïñ°ñç÷

óòîØ(2015) ¿§úûþSéèØäÍW!ïñ+}~\r"Ø2345Ø

á_âãØ2/²W4#\û¤Üádr+$*%'*O«¢âHøë]Éúù

§ì%&¢ó\ÇvH±²OÀéèÇvþo´ïHëC4W"ëAÈlû¤Ü

áo¬ë&*drICçñö}ñOAHqädrCß¤¥Çv%&\o¬Hu

æ}ñ_ëÇvCJMî@æ\ôöHÙÇvúÓCðù`¾×½`¶úÓ\ô

öîóz'8?Td'ÎÏf*A%&¢Ú8ëúÓI�ßqÛeóîhA2a

ìî=à¸ 2018 @Z�]ÉC_%&ßòïñ+ÖÜÜáH:Í`a]ÉC_

#$%&ßòHÎÏ ¡]Ú!¼ûÖúù#$%&`Dí`¥ìîñóíÍ.

\xyôöîÇnuæðÉ�ÂAqÛ¾VmÄ]ÉdA#$%&,-ÞåSî 

!"õ(úùë#$%&,-01ôö½@Lî2`]ÉùëØoo23¸

2015 @põFqöëqrk¥s\ý3ìtùØubëvurßkwúØxö

ëxöÉßkwú+}yDt%Ý«ózHeóqöÙ°éqðbH�Aù;{

\|úH}~±²oú;?·%&®A�ÄHaðDtíabúùnÕA%&<

.HÙåqrk¥s\ý3ìtù}~_;?å 2015 @ 3-4 ATåbíeó_

}ÑÅåÇÉ=ëcdÑÖHmÄõFab®A%&<.H÷Á±üåúdrä

ÍsuïñHÖÜí!"%&ëJ~ßò(Ø 2016)î2019 @ 4 Aå=2¯à(

3ß¢é| 14 Â IUCN %&13-ÆGH]^_`.a5IÁr¹¦H;<!

"#$%&ë,-óòíìîÍ.îÆ=Õ¦Ä_)*+´rkúùLèë#$

%&+Þ´ÖHnå!"õ(gßqÛ,- ´Ö0eóîùtúùÛ¥ë#$



!"#$%&'()*+,-./01àáâãä! !
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%&,-åõö^¢HnLA}·é·´ÖH7oú NGO jK,¤âäã[2

äÍïñ±è=î¨© DNA ë]¶ÛN±²mÄÕ´Öí!",-'(S®¨

Oî¥H7!"Ô-./§ìë´ÖëdÍ¾Åî÷0¤¥úùçèë%&,-

�AõFC^¢írCJ¼ë*ù,-Øêrí*ì*-_ëb_+Ûqeóë

ööbíQ1úùK,-H@í!",-@Aþoùëú7kºî 

 

y É-1 !"#$%&åuæçèéêÖ DNA ¾½,-=ëìíî
ïYðCñòóôôöîFJ: õö^¢ë¨©³C÷DK: øE´Ö
ù!ë¾½ 
ôöÃèZC01ýó  



! ! |É~w éèêë+ìîóòw
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2019 @ÜÝå2ÒJ~æANCëÇïH56íùt%&ìî NGO Üád

rIü¤¥ïñH«Áù´õF,-ë©6ôí÷IíìCë\üá«Á]É8

l%&òó³CëQRéêÖ DNA W¬¾½í=H¨óô]¶ëúù¾,-'

(±êå¦(y 2-1)HÁè!"%&í÷kçèëõF,-2óJ>K$ïHn

'(æ¨O2Â÷3×í}b\kë]É´Ö'(æÛðî¥(ÂeQôö)îu

(2020)@7¸q456 COVID-19 7ô8eHæõùtúùäÍóúïñ<.[

_§ùDEH¶Ø¿§ÉÁäÍôíJ~¥ß£Á_Ð9:ëôíH;ðd<î 

|âÅ  !"%&ìîûü ¡ 

 2016 @]^_`.a5§, IUCN %&13-13H¨©%&ò!Æ

(Stichting Otterstation Nederland) Ì Í È Addy de Jongh ã ' í Lena de 

Jongh-Nesterko ª'Ã]¹¦.a5¢é\Ç2015 £¤K£%¤u.aìîf

¥à¬¿§2Ò0¦ÆÈÆGH«3¨¦Ä#$%&¬®¯°±¤[\¶gØ

Võ+ M¸àH¨ÖÜ 2014 @øE´Öù!ØK!Ø!²¤[\dÍ¾H¨

í!"áâãØ!"2345J~Fú|P+ebÖ* ¡¸Ûîå 2017 @.

a5a¯ÊËÌÍdrp=2¹}=2%&=àH«ÀÕRêìîebþSáq

ôíî2018 @]^_`.a5¸]^Ø!"ùú¢éÇ#$%&ìî»¬¿§

2Ò0¦ÆÈH§,¥ 20 ì2Ò%&13>}!"¨·!"#$%&ìîÜá¼

¢ÑÖFGH¨í)*ùëØ)*?!7ë%&01drä`Iû6!H:@Í

@ålm!"õ¹úùë#$%&,-ëôíî 

2016 n 2019 @TH]Éùëí]^_`.a5¤¥ïññòå]^_`

.a5.aa¯ÊËë6cõí!"úùuæ|}ê¤2.aeb+ìîÍ.

ëÌÍ<ì!!"á¤2.ae7»ìîÖÆØ!"áâãÞcÂüIûHüá
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F`ØÁÂeb´Öë*;RE¨Öh¬eb´ÖA¬í§õôöÝÛN÷B

ÌðÑ¾qÔÑÖH8üáÄC2¥DEn]^.a5Ñ¬äÍ©6aVìÞH

¸!"oúË-J¸#$%&<ÖebØøE+¬¤[ëF`UÊØdr°±«

uÏcuGáîç¥HICSïñåóú>Hë±²Üá!"oúb6RS%*

¡îIhJ*ëFGHg¶CKIû%!ëúR¡+%LM«,>ß!ë¥ÃN

%¾zaH$%&Á°É5%**!äÍg.HO.{OS0ÁÂë¤PQæ!

ÁîRS]^_`.a5a¯ÊË¥@ïñô²H%&¬úb{ë=jP_HC

W%`ÀA´ï<.fgî2018 @ 8 AZ�¦håzCWßòOTÙÈ"Âä

ÍÜÍåzëÃU%`H¨VW·¸abØº_FúëïñHlXØw%&·¸

bíFúÁYL5ëßòHÎÏåúÌÍ<ìE}ÐðÑÒëFú|Pôíî

2017 n 2019 @ïñlTåC8bíFúeóOL%&¨©HmÄ%&`ÑdÍ

É5abú¿FúîZb¹Fú¨©¢óeOOò¶H¿§[\jbùëñòM

NHÁè4ý.þRÇv=eób¹ëFúö]¥Å^êë_`%&¨OÆÖa

-}Håç}bbíGH%&É5ëROeONÅHI´¦¦³æëTUî 

ÈÄÃcH!"%&ëìîÜáî{}´ûÖ ¡Hâ¢ÜáàuË[Å

¾Hî¶,-67ñóH±ü`D+`¥ëìîÊËäÍôèûüî}´ô!ë

ìîÊËëE¶d.F`åaïëòCôöæF`µeîð8·¸%&å_DF

úÉ5+,-¬úAÐ*fØwHgl./[ÿ·CWç3h`+%FjëFú

ã8|PHóô¬¤[/¿§ëÖÜáqÏÐî!"%&,-ßòí#úù,

-þiÿùH÷,-ÂãØF=úídü<.ëjº@$É~§ë#%&ë\

þoklímnHnIåç2¥ëìîñó+o¬dÍU°Ôîo5å!",-

æHwàìî ¡d.ÁKàú 2¥01ô²ôíåújH¹º!"ÿ õ¹

dÍ,-ëóòs¢ÍpBÑÍî 
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|â~ 01¢£ 

|}Å ¤¥¦ë§m+ïñ¢£ 

    Cñò°êëqÔ%&¨©ðÑ¬b{ÏëHª«÷ DNA ¬¨µ¶´ÖH

Ú°b²#$%&å!"_ë¬#ôòîïñeãðÖ×}xH°ÛN%&åw

×ë<.iqî¦ëÄîÜÑö»v}îC@ãóô]å}AØ¯ABr×Tà

·ABs×TØvA(t×)+ 11 A(u×)°xïñHl;Íóûêë_ 2020 @!

"%&ë<.¬úôíî³ù¬vîów!"úù¬ðjØ=ØCØO»îïñ

z{°^_xñðbH¦³Ó ¡®UV}AÔë]åzñÓ+CñòM@ÌÍ

%&ïñÄûüë>Hío¬Hïû¢°Dt%`+þ¡¢bkðb{ïñÁêî

w¦³Ó¬úìíöy 3-1î 

 
y â-1 ïñ¦³Ó¬úìí 

ôöÃèZC01óá 

ð`ì¨©³CëqÔBy 3-1TH¦³åTy¶å%&zT<.åTsH

î{A|°ÓZ�îïñ&Ó¢â%Ýg°¶Í}%Ý}õH'~~g°Qí¹

ðbH×bíê °»¥Að%%èëKßßk+dÏ%&ûêëb¹_`ðb



!"#$%&'()*+,-./01àáâãä! !

! &,!

{zñúÓH°�Têïñ£HÌAeó¨©°Äcâ^èªïÐBGarmin 

GPSmap 60CAXT° TWD97 ÇvH qÔë¨©5KsÅêëî 1~2 ÇÉHí

§èm³CXYë°ÇÉëÑÌ¦³6H¨ ÑÌ6[åìÖR=H°É³Cì

ÞHÉ5êæ Google Q<¼óFë¨©³CÇvHÜÀÑ¬Ï¬À´Öµ¶

+©6¬\5î°æïñ¢âÌßà~` %Ýz{NùHÆ°ù_âd¬L

ë¢âäÍH JáL°ò¶åM 2-3 4àNâäÍ&äî 

Q â-1 ¨©Î¶ÏÐ 

ôöÃèZC01óá 

¶Ø¨©ë¦ëHC01I¦5ý.þRäÍÿ!äãÇv+zT>HHÿ

!øëg¬iå!"%ÝØûü%ÝØåçÏØ«2é«ú£U¥¥êý.þR

:;Íí DNA MVþèênHçé´ÖËÉLMVÐÑë¿áî 

  

«ì mã ÎiÏÐ Çv¢â 

A qÔ 
D¥íìØîïNñØ

óòô: 

¦ ³ -DNA/

¨öõ®² 

B 

OqÔ 

¥Q"úØîïNùØ

óòô: 

¦ ³ - ¨ ö

õ®² 

C 
¥>ûüØîï ¡Ø

Nßóòô 
O¦³ 
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|ÉÅ ¨© DNA ª«í¬ 

ÜÝcuËj%&¨©ë DNA ª«§mHöÅÑ¬+áëåT+dáôCî

Õ¸u@°A°]^_`.a5@ãgá¢£ DNA ý.ª«Ð LabTurbo 48 

Compact System }LHd;ùü´¦ DNA ª«+áoOî 

}Ø³Cæ87 

uææ87~mðÉ5_¤ë 35 uÔY°4¬¥¦DàÔY°4¬ë§

&[å 15 ÇÉëºà6æH¨ ¨©¸ÑÌë¨©³Cª§¥¦DHç¢£d

¥«ùW¬ëøVZó¬ØóØó®¯Ød°°+d±H°ÑÌ²ì+ÁåÉ

uæë³FH15 ÇÉëºà6DëÑÌ¦n 14 ÇÉ° 4000 ´ 10 ¬µºàóôH

 #a´n¸ 2 ÇÉë¡Wºà6Hóôæí87áqî 

ÉØDNA ª«+á—øW¬g¦5ù¢£ª«: 

B}T!É5¶5töL DNeasy Blood &Tissue Kit (QIAGEN, Hilden, Germany) 

äÍª«+áH+á~mHL5åçë·|öõZ 

1.! ¸«î 200 ul \³¹n 2 ÇÉºà6¨í¸ºæî 

2.! ¦§ 360 ul ATL buffer nÖ6³¹³Cî 

3.! ¦§ 40 ul proteinase K n6DH»¼sï½ 56 ã"¾¿kzÀuÑ

¬î 

4.! ¦§ 400 ul \ AL buffer n6DH"¾ï½ 56 ã 10 ¬µîÌA¡ï

Á±axôHgÖÈ¦Þ 10 ¬µ÷HUÂmã dÎênï½ 65

ãî 

5.! ¦§ 400 ul IÑÌH»¼ÃÄî 

6.! ¦§#anIj6¨ºà 1 ¬µ (9500 ´) òíÚ6H|íIj6

¸}që 2 ÇÉëëÅ6 ! M: :àC¶ÆÔ_ÄA#a^0



!"#$%&'()*+,-./01àáâãä! !

! ".!

ën6DHnüÇë_Á±a ³ÈHx¶Æ,ª«ÉÅ¨Ö5¶

ÃëëÅ6î 

7.! ¦§ 500 ©É AW1Hºà 1 ¬µ(9000 ´) ÷ª«ÉÅ|Êqëº

à6î 

8.! ¦§ 500 ©É AW2Hºà 3 ¬µ(14000 ´)÷ª«ÉÅ|Êqëº

à6î 

9.! í spin column ¸q 1.5 ml ºà6Hò¦§ 80 ©É AE buffer ¸

column membraneH¸ 65"¦Þ 10 min sHºà 2min (9000 ´)«Á

|}x DNA ¶ÅH  DNA #a´§ 0.2ul ëºàK6î 

10.! :à¶ÆB9TH«Á|Éx¢ë DNA ÅÖî 

11.! DNA ¶Å|¸ 65"í 20 minHL DNase æ<H°|}x«Áë DNA

¶ÅäÍÑ¬H|Éx¶Åáð³ÔîÌ`@+áÑ¬gÖê¸ 4

"HËgí¸nL-20"\ºÌìÞî 

BÉT!É5 DNA ý.ª«Ð LabTurbo 48 Compact System äÍª«+áZ 

1.!  æ87më³C´g_AÍ´ë 1.5 ÇÉÖÎºà6î 

2.! ÏZWÀH°ï½ 90 ã¦Þ 10-15 ¬µHÔ_ÑÌ0Ð"î 

3.! ¢¦ 500 ©Éë RLLH¬5cVRá5}¬µH`ì³C+ÂÅó^

cVî 

4.! ¬É5"¾¿á5ï½ 90 ã 20 ¬µî 

5.! ºà 12000 ´Hù¬µHÑæAz 300 ©ÉäÍRDª«î 

6.! J7ÐDý.ª«î{ù´Kå@dÁ_ DNA ³Cî  



! ! |â~w 01¢£w

!"&!

âØ³C¶¾ 

Äª«_\¨© DNA ° Dallas & Piertney (1998)à Huang et al. (2005)ÄÒy

ë 14 ·©ªï¿À+ 1B»¯ÉT·ÿ·#$%&¾iUÊë¿ÀäÍlüÓ

ï¡Ô3nBPCR, Polymerase Chain ReactionTH°äÍ´ÖÕeØ¾iµ¶í'

(S®Î¶HVî 

©ªï PCR #aUVÖó×y¬±²H9:òuØÙÚ2aUV4#ä

Í¶¾HÀ6ôí ° GenMaker V2.2.0 äÍdÜÎÑî 

}ØMV¬ 

ÎÑ¹ºÛB2005TZ 

B}T! ¡uâxþóó£üÀ aa Î¶ðó£üÀî 

BÉT! ùóùxþóq£üÀ ab Î¶ðq£üÀî 

BâT! ùó}xq£üÀ ab íó£üÀ aa í bb w}xH@Î¶ðq£ü

Àî 

|âÅ ,-+'(S® 

Ö}´³C|°°æÏÐL5ìÖ CERVUS(Marshall et al. 1998) Î¶H¨

¦§5D¯´Ö³C}Ü¬¼ðð¹ºîÜÝÉ5ù!ØK!+K!Ø!²

3,´Öë©ªïþ*mãäÍÖÜHuæa¶J{Û·_ 6 ´:à loci þó@

d+Î¶ðó}´Ö÷Ìðq´ÖgÆ¼óÄAë©ªï¿À· PCR °Fí´

ÖôöÝH¼ðìsÛ·´Ö\:{HVî'(S®µ¶Û·L5 ML-relate ì

ÖäÍîÕìÖ1ð©ªïòÙÞ¬UÊHL5Ûù*3O  (Maximum 

likelihood estimation) ¢£Üá´Ö\TÛdÍë'(S®HÎÏùù´Ö56

'À·(PO)Ø^Ä?(FS)ØPÄ?(HS)+ßSI(U)«'(FGHCx01U¶

95%ëÝèùT(randomization = 1,000)áð>?åÊmSÏÐî 



!"#$%&'()*+,-./01àáâãä! !

! ""!

q´ÖXY¢âHCñò¶CiÞæd 3 ßëXYÀuXàHu@Z�X

½që´ÖXYHqÇv_ë%&´Ö|°ë¦)è(L)+¾Y(2 ìM)+¾i+o

@³C¦ë@Ô(2 ß)HÜö ”L01M20” PQ 2020 @Çv_ë|}vq¢óë

4%&î 

|¯Å !"õ(úù#$%&,-ïñóò 

¶Ø!",-¥Hùtõ(úùë,-ïñIJC01ëÜá:{àuî7

¸u@ß£æõùtúùäÍóú¤¥ïñHÀÍ¿§ÖÀá¯íùt%&01

ë\äÍJ~¡ûHcuÀu Møy,-ë./+ïñßòḦ ÎÏ¤¥ïñØ

³C¦ë+ìÞ«¢Éëo¬íFGH°hjâçJ~\hãî 

|°Å !"%&ìîûü ¡ 

!"%&ìî01ÜáÑAOóÉ)H¶ØCÊË6cë°¨©³C¬ð

òôë,-©6./01¥HdAjbùëñòåäÍÍð>HÇv01+%¾

¬H¨ÎÏ!"2345Ø!"áã«b6RS%&Fú67ÞtëFGîÕ

¥·¸2îbêØìîñó¦Ä«dABC<ì¹íHÙçôíëûü+×¬ã

)I*½@:{îðLC01ë³Cµ¶±²d°Ðäåú0èún5HCñò

ç¦§C´!"%&ìîþS¦Ä-LHÚ°ûüwàþSôíH¶ØÎÏØÀ

n÷kìî¹ºëî8+fW¥HId°xë_ÐC%&<.ôíH·õxë¤

¥ïñ¼AoëôíÉ5îóåCñòIü§¹í%&+wüìîü.aþS<

.Höìî2îbê_ëØebØ«D+ÆG«HhjCÊËí÷kwÉ)¹í

¹ºëI±î 

 



w w |¯~w 01±²w

!"'!

|¯~ 01±² 

|}Å ¤¥ïñ+³C¦ë 

}Ø!¨©¦ë 

CÊË5æl]³ÓåzçóôÌÍ¯×¤¥ïñ+³C¦ëH¬ið 4

A 13 ìn 18 ìBr×TØ6 A 17 ìn 6 A 22 ìBs×TØ9 A 14 ìn 19 ì(t

×)+ 11 A 9 ìn 14 ìBu×TîïñúÓ°!"C_\Dtð%³ÓðbH

×b¹³Ó ¹º%&å¤¥%Ö¢ÚëdÍ¾HbÄ÷<.Áêáðb{ç¶

ïñíËë¹ºîïñÇv¢âðæ}a[-}FúHÏÄ%&qÚ¨©Î¶o

åAß%&åÕFú<.÷kag¬x-}%&<.³ÓH¦ëqÔ¨©¿ÀÑ

¬äÍ DNA ¬+µ¶î 

    4 AÔïñ!"C_ØO»^HHµ¦³ 26 8Dt%`³ÓØ7 8bí³Ó

(Q 4-1)µ 124 ¯¨©³CÏ©6¬L5î4 A]'Fù1-ô'8dÜh!%

ìÉêH¦³Óë¨©èRS%ìêÅ×AÄOóîNçm8ð(%%*+(%

CÖHÙð%ìöÅH'8î¥%è¹ëéê¨©èçm´¦H×°õò¶ë?

æ'à&"'Ùð%ìÉêH'8dÜëìíÚH¨©¦³ô²Âöõ@îïî

çxIæõO»äÍïñHÂNqÔ%&¨©³CHíjbùëñòëÿ!±²

ÇvÛ·¦Äsaðì@ 12 AÔ¢ó\´ÖdÍçoºZO»î4 AÔë¦³

ååçÏ«'8b¹ASðdM¥ëô²HhiJC8b¹Éòë_`Deóq

Ú%&¨©HmÄ%&ÍÉ5øydÜFña¼ðFúîO§%&*ò¨ÚAÖ

a-}b¹FúHNUêë_d°ÎÏ DNA ¬\qÔ¨©î  
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Q ¯-1 4 AÑÒ¦³³Ó 

ôöÃèZC01óá 

     6 AÔïñ¦³µ¦ñ 38 ´Dt% Ø̀9 8bí³Ó(Q 4-2)µ 114 ¯¨©

³C(Q 4-3)îO»g¸ 5 Aá7C5óóôQõäù[ÍæõïñH`aßq

/§´ÖsO¨§ 6 AÔïñÍmîCxïñlT!"wúéûC8¸ööß/H

ßùèéáñò«%<.Hw%Ý'~%èî÷î(%%ìIþNæ}×ê}

yî 

  

 Day1_4/13(}) Day2_4/14(É) Day3_4/15(â) Day4_4/16(¯) Day5_4/17(°) Day6_4/18(·) 

æø 

(¦ë) 
½m 

(%Ø*¥'Øùú

ûØüýq#Ø$%Ø

!"%ÝØ©%Øþ

\Øô!Ø�ÿb!Ø

9ËØ()*Ø82 V

ÓØ¡u'ØÛuû 

©%Ø"lØY

Z%ØSùØ-

%Ø./%Ø%

,'Ø%tÄ 

#ç%æ%Øét

ÄØûü%ÝØæ

ü' 

«2éØ$»

ÉØ+%Øåç

Ï 

?æ'Ø!"

'Ø&"' 

 

õø 

(åz) 

õ%Øa+& 

!%%ÝØza

5/%&ìî0

1ÆG 

©%Ø%tÄØ'?

%Ø"jØ%,' 

étÄØûü%

ÝØæü'Ø(

áí 

+%ØåçÏØ*

CØ*+Ø)»b

íØ*êØC5Ø

+,ØÛ- 

 

Mm 

 Day1_4/13(}) Day2_4/14(É) Day3_4/15(â) Day4_4/16(¯) Day5_4/17(°) Day6_4/18(·) 

æø 

(¦ë) 
½m 

(%Ø*¥'Øùú

ûØüýq#Ø$%Ø

!"%ÝØ©%Øþ

\Øô!Ø�ÿb!Ø

9ËØ()*Ø82 V

ÓØ¡u'ØÛuû 

©%Ø"lØY

Z%ØSùØ-

%Ø./%Ø%

,'Ø%tÄ 

#ç%æ%Øét

ÄØûü%ÝØæ

ü' 

«2éØ$»

ÉØ+%Øåç

Ï 

?æ'Ø!"

'Ø&"' 

 

õø 

(åz) 

õ%Øa+& 

!%%ÝØza

5/%&ìî0

1ÆG 

©%Ø%tÄØ'?

%Ø"lØ%,' 

étÄØûü%

ÝØæü'Ø(

áí 

+%ØåçÏØ*

CØ*+Ø)»b

íØ*êØC5Ø

+,ØÛ- 

 

Mm 



w w |¯~w 01±²w

!")!

Q ¯-2 6 AÑÒ¦³³Ó 
 Day1_6/17(â) Day2_6/18(¯) Day3_619(°) Day4_6/20(·) Day5_6/21(ì) Day6_6/22(}) 

æø 

(¦ë) 
½m 

ûü%ÝØ#ç

%æ%Øô!Ø

�ÿb!¼*

>².Ø+,Ø

Û-Ø/*Ø!

"%ÝØ$%Ø

õ%Ø«2éØ

©%Øþ\ 

+%ØåçÏØ

*+Ø*CØ*

êØC5ØÛ-Ø

9ËØ()*Ø

u0%Ø!'

QØ82 VÓØ¡

u'ØÛuûØ

*¥'Øùúû 

(%Ø$»ÉØ

étÄ 

YZ%Ø"lØ

SùØ-%Ø.

/%Ø%,'Ø 

?æ'Ø!"

'Ø&"' 

 

õø 

(åz) 

õ%Øa+&Ø

za5Ø$%Ø

üýq#Ø!"

%ÝBâ1*T 

+%ØåçÏ æ2' %tÄ 

 

Mm 

ôöÃèZC01óá 

9 AÔt×¤¥ïñå%&îcê3lnç<}<4HbÜJc&çÆ5

SÙ&¢Ã<.H6®[æëo¬ç×Åë³C¦ëMèÆââÀÉî×Cx¢

iëÑÒ¦ëßò`ÑÛæx 6 AÔë¦ëèêyHíæ}@ólþÛgßò8

7mëCî!"uæAëCú¢áåäÍGH|PÜmÊ~4ôHGH8¸ò¶H

Üö(%=á45ù`Hz{û7I<}<4H%&¨©þ·æ}×ïñIê¢

ëCîJJuæIð!"úùêëñòê3lHëCDtß~í%Ý%ìöÅë

CHuæ°¨©è¨ÂÍÎ¶JËAÿÑ%&<.Hµ¶±²V¢HvAë4Ø

ÙàqØÚÛÜN 6 A0cHbÜ ëÙ&ç¿K&Ý¢Ã<.î 

Cxµïñ 45 ´Dt%`Ø10 8bí³ÓH5æO»Hµ¦Á 144 ¯¨

©ÑÌ³CdäÍ DNA ¬01HÕ«Á 39 "ú³CÏÜ27Ñ¬î9 AÔ

çî¥êëøô\åùèéáñòHw%Ý'~%`%èþ·÷kåÅ%ìÅõ

õCî(%%ìõöëCHëC"úùço9ô¢ÃHd°:;¨©ëú¢I

}CHnbÜöÅë%ìþ·¸%&ëg.æ`ÑO<=OP+¢¹î÷=(%
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ë·ûÜmçoåø,><cÇÃå¨©¦ëbÜæH÷Üm·¸%&ë<.¨

Ú-ôëÿÑ�Âç`H×su%&ë<.eã®/«Üm^WóÜHÆd°A

Ä¶ÄîëC%Ýë%ÖIN÷kAÔöÅëCHnUVoú;?ÒvHåñò

_?!"ëæ'a@ðA@ÙO"ëaAßòHBÂåðêëùèñò\ÒHë

Cßàë%è@ùó"CÙß!@çDEHbÜ"úôòçcu}FÀî 

Q ¯-3 9 AÔÑÒ¦³³Ó 
 Day1_9/14(}) Day2_9/15(É) Day3_9/16(â) Day4_9/17(¯) Day5_9/18(°) Day6_9/19(·) 

æø 

(¦ë) 

½m 

O» 

ûü%ÝØ#ç%æ

%Ø!"%ÝØ$%Ø

õ%Ø«2éØ©%Ø

þ\%ÝØC5Øô

!Ø�ÿb!/*Ø¼

*>².Ø+,ØÛ- 

82 VÓØ¡u'ØÛ

uûØ*¥'Øùú

ûØ9¸6EùØ+

%ØåçÏØ*+Ø

*CØ*êØ!'QØ 

*+Ø*CØ*

êØ!'Q 

"lØSùØ'

?%Ø%,'Ø

-%Ø./% 

?æ'Ø!"

'Ø&"'Ø(

)*Øu0% 

õø 

(åz) 

õ%Øa+

&Øza5Ø

$%Øüýq

#Ø!"%Ý

Bâ1*T 

+%ØåçÏ *+Ø*CØ*êØ

!'Q 

%tÄ ?æ'Ø!"

'Ø&"' 

Mm 

ôöÃèZC01óá 

11 AÔu×¤¥ïñ-} 37 ´Dt%`Ø12 8bí³ÓHµ¦Á 66 ¯¨©Ñ

Ì³CdäÍ DNA ¬01HÕ«Á 22 "ú³CÏÜ27Ñ¬î11 AÔêëÀu

øô\åùèéáñòHw%Ý'~%`%èþ·æ´AìÅõÐCî(%%ìõö

ëCH"úùOn9ôH%ìçÅ_d°åî¥%¹G%}û¬HnJ7¸@Næ

'´A!"*òd°:;¨©ëú¢I}CH×ÙðAGëS®qÔë¨©¯ÚAæ

'´ACHbÜöÅë%ìþ·¸%&ëg.æ`ÑO<=OP+¢¹HnþuH_

ë%&Ú¨©MèJÛæ'´A@C¢ëCHuæcÃ%&ë<.efãHm!ço

I«ô2¥×æë<.èîëC%Ýë%ÖIN÷kAÔöÅëCHnUVoú;?

ÒvHåñò_?!"ëæ'a@ðA@ÙO"ëaAßòHBÂåðêëùèñò



w w |¯~w 01±²w

!"+!

\ÒHëCßàë%è@ùó"CÙß!@çDEHbÜ"úôòdÆcu}FÀî 

Q ¯-4 11 AÔÑÒ¦³³Ó 
 Day1_11/09(}) Day2_11/10(É) Day3_11/11(â) Day4_11/12(¯) Day5_11/13(°) Day6_11/14(·) 

æø 

(¦ë) 

½m 

 

ûü%ÝØ#ç%æ

%Ø!"%ÝØ$%Ø

õ%Ø«2éØ$»É 

82 VÓØ¡u'ØÛ

uûØ*¥'Øùú

ûØ+%ØåçÏØ

*+Ø*CØ*êØ

©%Øþ\%ÝØC

5Ø/*Ø+,ØÛ

- 

*êØô!Ø�

ÿb!Ø)»b

í 

"lØSùØ'

?%Ø%,'Ø

-%Ø./% 

?æ'Ø!"

'Ø&"'Ø(

)*Øu0% 

õø 

(åz) 

õ%Øa+

&Øza5Ø

$%Øüýq

#Ø!"%Ý

Bâ1*T 

+%ØåçÏ *+Ø*CØ*êØ

!'Q 

%tÄ #- Mm 

ôöÃèZC01óá  
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ÉØ!ÿ!¦ë 

C@ãÖ×¢i|Aå%Ý£U¥¥êïÿRH|}×åûü%Ý¢bkH

eóùv´ÖBy 3-1TH×å|É×ïñ=eóØùvx´Ö¢óå!"%Ý

ë%Ýo=By 3-2Tî|âØ¯×å!"ØûüØåçÏ«ú£UHn@ÚAÇ

v_ÿ!ôöî 

 

y ¯-1 ûü%Ýý.þR%&ÿ! 
ôöÃèZC01óá 
 



w w |¯~w 01±²w

!"-!

 
y ¯-2 !"%Ýý.þR%&ÿ!B1T 

ôöÃèZC01óá 
 

 
y ¯-3 !"%Ýý.þR%&ÿ!B2T 

ôöÃèZC01óá 
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Q ¯-5 2020 !"úù%&¨©¦ëÇv 
    }A ¯A ·A vA î}A KÊ 

Íâù ¬ù %` ³Ó 6M 6M 6M 6M 6M 6M 

!JK CK YZ YZ% 0 0 0 0 0 0 

 CK #- #- 0 0 0 0 0 0 

 CK %tÄ %tÄ 0 0 0 0 0 0 

 CK '? '?% 0 0 0 0 0 0 

 CK "l "l 0 0 0 0 0 0 

 CK LKëp LKëp 0 0 0 0 0 0 

 CK F!» F!» 0 0 0 0 0 0 

          

!%K =M ©% ©% 0 1 0 1 1 3 

 =M þ\ þ\%Ý 0 0 0 0 0 0 

 =M ()* µû 0 0 0 1 0 1 

 =M ()* ()è 0 0 0 0 0 0 

 =M ô! ô!bí 0 0 0 0 0 0 

 =M �ÿ �ÿbì 0 0 0 0 0 0 

 =M za5 za5 4 0 0 0 0 4 

 jK (% (% 0 22 13 22 4 61 

 jK (% ùúû 0 3 9 5 4 21 

 jK (% Ûuû 0 4 2 1 0 7 

 jK (% ¡u' 0 0 0 0 0 0 

 jK õ% õ% 0 3 2 2 0 7 

 jK õ% étÄ 0 10 1 3 0 14 

 jK æü #ç% 0 0 0 0 0 0 

 jK «2é «2é 1 0 1 0 0 2 

 j^ !" çû 0 0 0 0 0 0 

 jK (áí (áí 0 0 0 0 0 0 

 jK !% a+& 1 0 3 6 0 10 

 jK (% $»É 0 0 1 3 0 4 

 jK (% 82 VÓ 0 0 0 0 0 0 

          

          



w w |¯~w 01±²w

!'&!

          

    }A ¯A ·A vA î}A KÊ 

Íâù ¬ù %` ³Ó 6M 6M 6M 6M 6M 6M 

!"K j^ !" Na%Ý 0 2 0 0 0 2 

 j^ !" +, 0 0 0 0 0 0 

 j^ *C *C%Ý 0 1 2 14 6 23 

 jK æü K'% 0 0 0 0 0 0 

 jK æü æ2' 1 0 0 14 3 18 

 jK æü ûü%Ý 2 11 12 6 4 35 

 jK 
æü 

ûü 

¢bk 

9 1 3 6 3 22 

 j^ !" /* 0 0 0 0 0 0 

 j^ *+ *+ 2 8 5 7 9 31 

 j^ !" Û- 0 12 1 0 0 13 

 j^ æü åçÏ 1 2 9 0 0 12 

 j^ æü +% 0 0 1 0 0 1 

 j^ !" )»bí 1 1 0 0 0 2 

 j^ !" â1* 0 0 0 0 0 0 

 j^ !" *ê 0 1 0 0 0 1 

 j^ !" C5% 0 2 0 1 0 3 

 j^ !" !"%Ý 0 4 5 1 0 10 

 j^ !" $% 0 2 5 4 0 11 

 j^ !" !"' 0 0 0 8 7 15 

 j^ !" ?æ' 1 0 1 2 0 4 

 j^ !" u0% 0 0 0 0 0 0 

 j^ !" &"' 7 16 13 23 9 68 

 

  



!"#$%&'()*+,-./01àáâãä! !
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    }A ¯A ·A vA î}A KÊ 

Íâù ¬ù %` ³Ó 6M 6M 6M 6M 6M 6M 

!OP C^ -% -% 1 1 3 0 1 6 
 C^ ./% ./% 5 8 3 0 2 18 
 C^ %,' %,' 8 9 20 13 13 63 

O»P O» 0%%  0 0 0 1 0 1 
 O» D*%  0 0 0 0 0 0 

          

ÕÊ    44 124 114 144 66 492 

ôöÃèZC01óá 
 

Q ¯-6 !"2345678Õ¦ë³C 
 ]å |}× |É× |â× |¯× KÊ 

³Ó 6M 6M 6M 6M 6M 6M 

&"' 7 16 13 19 9 64 

þ\%Ý 0 0 0 0 0 0 

©% 0 1 0 1 1 3 

ûü%Ý 11 12 15 12 7 57 

./% 18 8 3 0 2 31 

-% 1 1 2 0 1 5 

0%% 0 0 0 0 0 0 

åçÏ 1 2 9 0 0 12 

ÕÊ 38 40 42 32 20 172 

ôöÃèZC01óá 

  



w w |¯~w 01±²w

!''!

âØ! Ñú>H 

     ïñÍm=¶ÇvØ¦ë¨©³C¥HÕ*ôòN¨zÈÍð>HHÑÒ

>H_%&ëåTîåÈæÄÓnÈÓPTî4 AÔïñ| 1 ì(4/13)>H_<

é}v%&å(%ñóH§'¬µþONÜÿḦ ß>H_÷kÍð÷| 2 ì(4/14)

%&®å(%<.H| 2 ìë<.z{]N¥!%ùQRcHÚSQRhOë3

S?êdAT>H_ 3 v%&åUVØä%+ö=î6 AÔïñ8N¨Øùa>

HHn|ßcN%&<.Hºè_kìb{¦³åTH>HåTÔ_ÈTvÓþ

WÉ>HînÕAýhXÍë2/>H\À;å 6 A 20 ìîÈT 11 Óå(%u

H_%&ë<.HÙ>H÷%&<.È?P´Kå\"î<.ëåTN°õ>H

_ëðÈî9 AÔgå(%Y>H_Cx<.H56 9 A 17 ìÈæë}v´Ö

ëä%Íðî 

  



!"#$%&'()*+,-./01àáâãä! !

! '(!

|ÉÅ DNA ª«í´Öµ¶±² 

}Ø!1 A]å 

      1 AÔ-}!"uëð`a³ÓßòH¦ÄCÊËïñ³Ó ¡îç¥8

äÍ¨©³C¦ëî1 AÔÕµ¦ë 44 Ô³CHdÍÙåTNðZlH<ì-

}³Ó(CHæø¦_ë³CCMçOüqÔH÷=À9´³Cô!µ¶_´ÖH

5æ 2 vq´Ö÷Õ¥ 7 ´ðÚ´ÖHÚ´Ö=AùLð:à´ÖHÄ°ÑÒµ

¶´Öð 6 vBy 4-4TîqØÚà4ØÙÛÜ|ð 2:4î¢óúÓð*+?]^

1 vBXY 338H4Tù´³C÷ûü¢bkBXY 271HÙ÷274HÙTµ¯´

³C÷!"za5BXY 138H4T}´³Cî./%g7ù´³C=µ¶¢ 2

´q´ÖBXY L01F20HÙ+ L02F20HÙTî(Q 4-9) 

 
y ¯-4 1 A´Ö¬# 

ôöÃèZC01óá  



w w |¯~w 01±²w

!')!

ÉØ!|}×(4 A)ïñ 

C×µ¦ë 124 ´¨©³CH÷= 54 ´³C0µ¶_´ÖHÑÒµ¶_

´Öð 28 v (y 4-5)î4ØÙÛÜð 18:10÷qØÚÛÜð 13:15îBQ 4-9Tî

¢óúÓð(%ØNa%ÝØÛuû~`¢ó 6 vÚ´Ö(XY 362Ø270Ø372Ø

323H4÷324Ø328HÙ)÷%,' 3 vq´Ö 1 v¬äñ (XY L04M20Ø

L05M20ØL06M20H4÷324HÙ)÷./% 3 v(XY L03F20ØL07F20HÙ÷

276HÙ)÷étÄ(XY 386ØL08M20H4÷L09F20HÙ)÷Û-(XY 138H

4)÷ûü%Ý(XY 274HÙ÷L10M20ØL11M20H4)÷!"%Ý(XY L17F20H

Ù)÷*+?]^(XY L12M20ØL14M20ØL16M20Ø267H4)÷&"'(XY

138Ø323H4) 

 
y ¯-5 4 A´Ö¬# 

ôöÃèZC01óá 

âØ!|É×(6 A)ïñ 

C×µ¦ë 114 ´¨©³CH÷= 44 ´³C0µ¶_´ÖHÑÒµ¶_

´Öð 24 v (y 4-6)î4ØÙÛÜð 17:6÷qØÚÛÜð 7:17îBQ 4-9Tî

«2é 1 vq´Ö(XY L19X20H¾iß£®¬)÷!"%Ý 1 v(XY 307H



!"#$%&'()*+,-./01àáâãä! !

! '*!

Ù)÷$%âv(XY 329ØL18M20H4÷271HÙ)÷ûü%Ý 4 v÷=ùv(X

YL18M20 à271):à¢ó¸$%H<é¢ó´Öð2v(XY 339ØL11M20H

4)÷åçÏØ+%µ 4 v(XY 305Ø370ØL14M20H4÷267HÙ)÷*+ 2

v(XYZL23M20H4÷267HÙ)÷(%Øùúû~` 6 v(XY 326ØL22M20H

4÷210Ø324ØL20F20ØL21F20HÙ)÷./%Ø-% 1 v(XY 295H4)÷

%,' 3 v(L24M20Ø298ØL05M20H4)÷&"' 2 v(XY 138H4÷379H

Ù) 

y ¯-6 6 A´Ö¬# 

ôöÃèZC01óá 

¯Ø!|â×(9 A)ïñ 

C×µ¦ë 144 ´¨©³CH÷= 63 ´³C0µ¶_´ÖîÑÒµ¶´

Öð 26 v(y 4-7)î4ØÙÛð 15:10H1 vß£®¬¾i÷qØÚÛð 14:12î

étÄ 1 v(XY 352H4)÷!"%Ý 2 v(XY 329H4÷L35F20HÙ)÷a



w w |¯~w 01±²w

!'+!

+& 1 v(XY L25M20H4)÷$% 2 v(L26F20HÙ÷329H4)÷ûü%ÝØ

æü'~` 4 v(XY 271HÙ÷L11M20ØL30M20Ø259H4)÷$»É 2 v(X

Y L27M20ØL28M20H4)÷ÛuûØùúûØ(%~` 5 v(XY 324ØL29F20H

Ù÷327ØL31M20H4ØL32X20Hð®¬¢¾i)÷*+?]^ 1 v(XY 267H

Ù)÷*C%Ý 2 v(XY L33M20H4÷L34F20HÙ)÷&"'à?æ'~`

6 v(379ØL38F20HÙ÷329Ø356ØL36M20ØL37M20H4)î 

y ¯-7 9 A´Ö¬# 
ôöÃèZC01óá 
  



!"#$%&'()*+,-./01àáâãä! !

! ',!

|¯×(11 A)ïñ 

C×µ¦ë 66 ´¨©³CHuæ³C@dåæ><87HÑÒµ¶_´

Ödcu¬=î 

 

Q ¯-7 Ö×4ØÙ+qØÚ´ÖÛÜ  
Õ´ÖvM Ñ [ q Ú 

]å 6  2 4 2 4 

|}× 28 18 10 13 15 

|É× 24 17 6 7 17 

|â× 26 15 10- 14 12- 

|¯× - - - - - 

*|¯× A¼v¾iðß£®¬ 

ôöÃèZC01óá 
  



w w |¯~w 01±²w

!'-!

°Ø!2020 @³C87ßò 

2020 @µ¦ñ 492 ¯qÔ¨©³CHÕ¥A 8 ¯³Cðjbùëå½Ü

Í¦³åT¥ë¦h¦³Hu@ð 500 ¯³C(Q 4-7)H¶Ûs}x 11 AÔ

³CÙ\óô¤¥¦ë�Â87¥H÷^ 426 ¯³C@çóô DNA ª«+

©ªï]Ò÷11 AÔë 66 ¯³CI åu@Dóôîç¥HÜÝåu@D

IóôØ 436 ¯ 2013 @n 2017 @TëÝÞ¨©³Cë DNA ª«+]ÒÜ

á(Q 4-7)HÙç 2020 @nLd°óô 928 ¯¨©³Cë DNA ª«+]Ò«

87Hd°ùü´¦!"#$%&´ÖôöÝëóû¾î 

Q ¯-8 C01ÝÞ³C87ßò 

@Ô 
@ãÕ¦ëM

B¯T 

ç87M³C

(2020 @°æ) 

óô³CM

(2020 @) 

]^Â87

³C 

2013 159 52 40 57 

2014 205 138 22 45 

2015 220 169 15 36 

2016 353 300 18 35 

2017 515 348 53 15 

2018 518 513 0 5 

2019 358 358 0 0 

2020 500 0 500 0 

ôöÃèZC01óá 
  



!"#$%&'()*+,-./01àáâãä! !
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|âÅ C@ã,-+'(ïñ^ò 

}Ø,-^ò 

7¸C01n5ë©ªï´Öµ¶Võ½@_R+`pdáåTHÙçç

àVõ23aAÍüÌ`ú7qÔ¨©³Cµ¶_´Öëhù!ÍḦ ·001

aïëýþ§K«bÙH3×uæÍüÈln5©ªï´Öµ¶Võë01ñò

dJþoLMîCñòo§C@ë¹íHuæç wà®²~mùüãÍjH?

_Ö×³CåõxïñæóôÄA³C DNA ª«Üá+|}x´Öµe]Òë

uÏḦ AÍáÀê87 2013 @n 2018 @T7]Éùë+C5ñòÄ¦ëìÞ

ëÂ¬¨©³Cîå!"2345678ëÊË6cõHÜÝ:;ÍüA?ü

ëåTóôÄ°AÝÞ¨©³Cë87+¬H°lóôÛÌ`ØÛóûë!"

%&´ÖôöÝH·õsë´Öµ¶+'(¬ A§ùëchîIÙð 2013

n 2018 @TdA}W¬Âóôë¨©³CdÍåÂÃ}É@Tóô¬µ¶H

´¦!"%&©ªï´ÖµeôöÝëóû¾HÙçuæ´Öµe±²+¬úô

ídÍdÆAÄq.Höµeô!´ÖMèë´¦Ø´Ö¢óåTÎ8Ø´Ö¢

óúÓ+å<´¦««Håå@ ÆÿÑÜÝ·¸!"%&,-./ëÎdHÿ

n´ÖT'(S®««bÄ(öey´Öå\æë¨©³C=¢óHQÄÜá@

fÁ´¦H÷dÍëÄ?-'À·ëé·ºèþÁAÄ·á}Ð)îåÄAÝÞ%

&¨©³C¬óô\æHuæ56ClÉ;<ëÄA´ÖµeØ¬+bÄ@

dÍAÄ}.Hðó><gå¾ë,-./àåH,hi Mî 

uæC01ë©ªï´Ö³CôöÝ=çÇv_ 2013 @nuë 279 v!"

#$%&´ÖH5æ 25 vÁÂ M¥WXë´ÖH¾iæ¬ið 169 vÑ¾Ø

109 v[¾+}v�Âô!µ¶¾i\´Öî7ÜÝuæçóô¬ë³Côö

cÃH!"%&cu¢óë´Ö¨OCHùW¬Çv_ë´Öõõ¢ó}ù×s



w w |¯~w 01±²w

!(&!

þKæîøAdÍèý¸¦³hãOüH JÜÝ¨©³C¬dÂó^HùY

©æW¬´Ö¢óëôíîn8AdÍç@ð!"%&,-h¾ëQóHmÄå

ADëhúÉüDEõHÍiAëj`ëô@#$%&´ÖMèþokDîþu

æôícÃHÌ° 2019-2020 @TdÞåØ¢ó§ÜÝëïñÇv=HdÍd°

PQóu!"%&,-óòë´ÖlÉH4 2013 @@¢ó¸µ¶ôöÝë´Ö

JA 1 vHJXY 107 ëÑ¾´ÖHÛ8å 2013 @ 4 A¢ó¸YZ%HÛs¢

óëåTð 2019 @ 11 AH¢óåCPWë"lHlTå./%Ø%tÄØYZ

%ØSù«ú0Çv_¨©HJC01Çv_Ûm¨dÍdÞ<ë´Öî2014

@þ¢ó¨dÍdF=¸!"ë´ÖIJA 1 vHJXY 210 ëÙ&H4 2014

@2AZ�}Ô3n¢ó¸(%úùH¶Ø¢ó¸(%¥d56ùú%Ø*¥'Ø

°+Næñëçûî210 ÈlF=¸(%H4òÙôömÄdÍJ(%úùCv

@o%&ëÙ'î2015 @Z�¢óë³Cå 2019 @sdA¢óë´ÖgAâvH

XY¬iJ 138 (4HÛ8¸ 2015/4/10 ¢ó¸Na%Ý)Ø141 (4HÛ8¸ 2015/7/6

¢ó¸$%)°+ 243 (ÙHÛ8¸ 2015/9/ 21 ¢ó¸&"')î÷= 141 ¸ 2019/1/25

ìå*ê?>ÁÉ<ëéûIh0eóçWXHÑÖçpq@"î2016 @°s

@¢óë´ÖA}v (276HÙH2016/8/28 ¢ó¸-%)÷2017 @A 7 v (265Ø

267Ø270Ø271Ø274Ø278Ø277÷÷= 277 ¸ 2019/8/21 ¸ê#Á0ÁÂ)÷2018

@A 6 v (295Ø297Ø301Ø304Ø305 °+ 307)î7uæçèôömÄ`§ 3 r

ëô@´ÖJA 17 v (÷= 2 vç`¶WX)H× 2019-2020 @Tïñ_ë´Ö

µA 111 v(O56`açWXë 5 v´Ö)Hô@´ÖåûÖ,-sëÛÜO_

°¬\}H÷k`§°¬\¯dÍ@JÂô@ \ºZÙdúî><ë@ocdH

mÄ!"%&ë,-±ê§¸Ã)@ojH¨½ð}´ò¶ë,-ß/î 

C@ãÇv_ë´Ö(çóô¬ë]åØ|}+|É×¦ë¨©³C)A



!"#$%&'()*+,-./01àáâãä! !

! ("!

34 vH÷=A 17 vJøù×q¢óë´ÖH8 vJ 2019 @¢óë´Ö÷ÕA 3

vJWX´ÖH2020 @¢ó`§ 2 @°æë´ÖuæJÇv_ 6 vîÛ@Èë

´ÖðXY 138 ëÑ¾´ÖH2015/4/10 txå©%0Çv_H÷sH¾¢óå

Na%ÝØ?æ'Ø&"'Øþ\%Ý«úÓHu@ 4 A@ 6 AåÛ-í&"'

@dA¢óîÕ¥ 2016/8/28 ¢ó¸-%ë+ 2017/11/19 ¢ó¸*+ëùv[¾

´Ö 276Ø267 @þo<uHu@æP@@d¬iå-%Ø./%+*+Øåç

Ï«Fú<.÷2017 @ 11 AZ�¢óëùv[¾ 271 + 274 Icuåûü%Ý

+þS%`öæü'ef<.î 

°úùÃù¬HC@ãæP@å*+Ø(%Ø&"'ØYZ%Øûü%ÝØ

C5ÁØÛ-Ø!"%ÝØùúûØ%,'ØÛuûØ*êØétÄØ+,ØN

a%Ý+./%« 16 ´úÓô!Çv_%&´ÖH¶ØYZ%ØC5ÁØ+,

â8ë¢óÇvðWX´Ö¥H°ùù`¡¬÷k 13 8Fúë´Ö¢óßò¬

ið:  

(}) !"%Ý-$%-&"'úù(µ 5 v4&) 

&"'-Çv_ 138Ø323 (4H2019/2/22 tx¢ó¸(%H2020 @ 4 AÔ¢

ó¸Na%Ý+&"') ùv´Öî 

Na%Ý-Çv_ 386 4&î 

!"%Ý-Çv_ 1 vÑ¾q´Ö L17M20î 

Û--Çv_ 138 4&¢óî 

*ê-Çv_ 1 vÑ¾q´Ö L16M20î 

(É) (%-()*úù (µ 4 v4&+ 1 vÙ&) 

(%-ÀÇv_ 362 (4H2019/5/13 tx¢óH<u¸(%+ùúû)Ø324 (4H

2019/2/22 tx¢óH<u¸(%)Ø+ 372 (4H2019/9/18 tx¢óH



w w |¯~w 01±²w

!('!

<.¸(%úù) âv´ÖHåæP@ëôö=dÚÇv_që´

Öî 

ùúû-Çv_ 328 Ù&¢óî 

Ûuû-Çv_ 270 4&¢ó (2017/11/18 txåÛuûõñ¡u'0Çv

_)î 

(â) *+-ûüúù (µ 9 v4&Ø4 vÙ&) 

*+-Çv_ 6 v´ÖH¬iðÙ& 267Ø4& 338 (2019/3/1 Z�¢óå*

+ØåçÏúù) °+4vu@q¢óëÑ¾´Ö(L12M20ØL13M20Ø

L14M20 + L15M20)î 

ûü%Ý-Çv_ 4 v´ÖH¬ið 271Ø274 ùv[¾%&H°+ùvu

@¢óëÑ¾´Ö L10M20 + L11M20î 

étÄ-Çv_ 3 v´ÖH¬ið 386 4&(2019/11/14 tx0Çv¸!%%

Ý) +q´Ö4Ùw}(L08M20 + L09F20)î 

(¯) %,'--%-./%úù (µ 5 v4&Ø4 vÙ&) 

%,'--Çv_ 4 v´ÖH¬ið 334 (4H2019/3/2 Z�¸%,'Ø-%

«ú<.)+ 3 v[¾q´Ö (L04F20ØL05F20ØL06F20)î 

./%-Çv_ 5 v´ÖH¬ið 276 Ù&+ 4 vÑ¾q´Ö (L01F20Ø

L02F20ØL03F20 + L07F20)î 

HóAôöbáHC@ãæP@¶(%-()*úù¥÷kâùù`@Aq

´Ö (Îdð¢2 1 @Dëúî=cd) ´ÖHhiJ*+ØûüØ%,'+.

/%«úH@A 2 v  2 v°æëq´Ö¢óHÎdJu@#$%&Ùdfþî

cëÞùî(%gq¸õ@HæP@ëôö=dÚAeóq´Ö¢óHdÍJu

@(%%ìNÅH9ô¢Ãë%íÉüùH%&d°äÍ¨©Ï¶j`ëìíù



!"#$%&'()*+,-./01àáâãä! !

! ((!

ü´CùYqÔ¨©³C¦³ßòOÿ7¸HÅÜØ¢óë´ÖMèîIdÍJ

u@Õúù%ì}jùùYNCýþHÿÑØÙdåoúîcëMvîûÖ×¡

dJÁ¦§õP@ë´Öµ¶ôösÆÍ·(%u@ë,-<.ßòäÍÎd

í¦Äî 

  



w w |¯~w 01±²w

!()!

ÉØ'(^ò 

7¸C01¦5¨©³CDë©ªï DNA ôíµ¶´ÖHøy¬À2aë

ëôöIÎÏØä}¶äÍùù´Ö'(ÛNëRÆîC;<ÜÝ¦5 ML- 

relate ìÖäÍ'(S®\µ¶H¨U¶ 95%ëÝèùT (randomization = 1,000)

áð>?åÊmSÏÐîÕìÖ1ð©ªïòÙÞ¬UÊHL5Ûù*3O

(Maximum likelihood estimation) Üá´Ö\TÛdÍë'(S®H·wd°Îd

56'À·(PO)Ø^Ä?(FS)ØPÄ?(HS)+ßSI(U)«'(S®î3×ÑÒ+

áeóHå^xÉâëôöy§§m= ML-relate ìÖUCß£ºý_³C¢ó

åTÆë[sÅ¾Hß£4Ä?·-'À·T¼¢ç`ÎiH¦æ7éêÖ DNA

¬±²Áè!"%&âçT@A½@2Âë'(S®H́ ÖTë'(S®ÖÜ

±²þoefàøHÙçÜÝaðìÖÜá±²JÍ¼ðùù´ÖJËÑAþ¥

'(ë¹ºH./{åéü´Ö¢óëåT (HV÷Îd÷'À4JS®) +¢

óúÓ (HV÷ÎdÄ?S® JbÄJËÙÀîc'À·) ¦°z¾bÄHÆ

ARÆâ¢dÍØÛî¥á`ë'(S®î¨Ù,-T´Ö'(S®ëÛ·./

F`åóûë´Öôö£êæH{dÍwÄA´Ö|6äìH×C01äÍ´Ö

¬µ¶ëÎàôöÝ�åFê=H´ÖÎ¶±²+@fÜáìs A}.H¡

.ÿÑ_'(S®ëÎdHÙçC;<ÎÏë'(S®bÄðó><gå¾ëà

åH,hi Mî}þ° 2019 n 20 @T]óôµ¶Ùâ¢dÍ'Àé·ë´ÖH

H¢óúùäÍ¦ÄH¼ðFê!"%&)*ë]¶±²î  



!"#$%&'()*+,-./01àáâãä! !

! (*!

(})!!"%Ý-$%-&"'úù (y 4-8) 

ÕúùÏ¶¢ 6 ´é·3,H÷=4& 260 (Û8¸ 2017/8/7 ¢ó¸$%) í

Ù& 278(Û8¸ 2017/8/6 ¢ó¸$%) ëé·A 4 vÀPðÛCH4 vÀPnL

dÍd¬ðù~ (Oó@¢2HdÍ 350Ø377Ø382 ð 2019 @ Ð8¢2´ÖH

× L17M20 ð 2019 @á u@q2´Ö)î× 2019 @å*êéûIheóëÑ

Ö KC-141 (XYð 141H4Hæ}x¸ 2015/7/6 ¢ó¸$%÷æÉ¦æ KC QÄ

ç`aWX)åøúùJ:{ëÑ¾'PH¶ØJ 278 ëdÍïP(í 215 é·H

ø·Õ¥A}ÀPð 331)Hd¬ií 306 (ÀPð L16M20)Ø257 (ÀPð 348Ø

349Ø393)«[&é·HJ$%+»¥Fú:{ëÑ¾´ÖHd<çoWXî257Ø

278 + 306 JøúùNð<uë[¾´ÖHdÍ¬iúîØ 4Ø3Ø2 vcdîw

3,S®±NyNy 4-8î¢�PQÑ¾´ÖHÄ�PQ[¾´Ö÷�D|}Å

ð´ÖXYH|ÉÅØ|âÅ¬iÏJtxåôöÝ=0Çv_ëåT+úÓH

dÖhÜÝ·¸Õ´Öë@f+<.ù`äÍÎdHÚ°í ML-Relate ¬±²

ûüÜádÍë'JS®
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!"#$%&'()*+,-./01 23456! !

! "#!

(7 )!89 -8:;<=  (> 4-9) 

?<=@AB89+CDEFG <HIJKLJK;MNKOPJKQR

JS+TUVWXYK!9%Z[\]^_`ab`cdefghiVjklmn

op89qrp!"stV%&uvw=\ 2019 `x_?<=yfz 8 l{|

},\ 2014 `~•€•z‚ƒ„…V†‡ZKˆ‰Š‹ƒ89VŒ& 210 hi

p89•stVŽ•'•n‘ 2017/11/17€•z‚ƒOPJV’& 265hi“”

{|z 11 •–•nC—˜V™š›œc•[ž†‡ZŸq ¡j (¢£p

2017-2018`¤Vlm†‡ )¥¦§¨©Ÿq ª«\¬M 210chi‘ 268 (’n

•®¯ 2016/8/26z‚¯89 ){|°n±E’& 361\ 268c¬‘Ž& 271{|n

±E’& 342\²³¢£Vp 271•®¯ 2017/8/9z‚¯a´Nµ¶qrƒa´

N -·´ %Z¸.n¹§uvº»¼pƒ ·´ ½U•UŸ¾nŒ¿ÀÁhiÂg

89Ãuv\ÄÅhip 342ƒÆÇuv‰¥È€ ·´ <=É.x89\Ê 268

hiƒ89 -·´ Ë<Ÿ¾Ì=É.nhi¼pÍÎVÏ•lm\
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=  # -9 >? ->@ABC/0=  
DEFGHI %& JK  



! ! "#$ ! %&'( !

!"#!

() )!*+ -,- ./  (0 4-10) 

1./234*+56789:;<=8>-?8 ,- @A8+B8*C

@ADE.F 2019GHIJKL 7 MNOPQR 2718 267 (2017/11/19STLU

V*+ )W1/XYZ[\]^_`abMcFdefg 5 `h 4 `McR1.

/ijE.klmnopFqr ,- @AstuE.^vwxy@z{|}~•

€F •‚ ƒ^Mck„…F~†‡ˆ‰ŠK8Mckm^‹ŒO•ŽLUR 1•

./^‹•‘‡ˆ./’“”•F– 1438 265h 282D 3 `—b‹•˜™}W

LUš‡ˆh*s?8›œ•@XFžŸ_M./ ^Mc¡¢\£¤¥R¦§

¨ 287^—bMc˜™©LUšª>?F«‘E¬V7^abMc 306NO (0

4-8)F®W•`¡¯V°±²^—bMcR
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7  8 -10 9: -;<=>'(7  

?@ABCD01EF



! ! "#$ ! %&'( !

!"#!

(# )!)*+ -,) --.)/0  (1 4-11) 

2/03456789:;<)*+=>?@=AB)=CD=,)=-

.)EF/GH9)*+<IJKLMNOP QR )*+S,)=-.)F/<

TUVWXYGZ[\']^_`abcdQ2/0efgc 11 hihjkG

H9 309 (lGmno 2018/2/24cpo>?@ ) S 294 (qGmno 2018/2/24c

po-.) ) <ihrs5 6 tuvQ wx 309_yz{S 276= 284 ihG|

r} 2 t~ 1 tuvQ
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7 201989:;<=>?8@ABCDEFGHIJ 20198KL8@M

NOP QR S@ABCT 43U (VWX 2UYZBC QR )>[?8KL8\] (17

U )^_`a>b[cdefgT 11UADEBCJhiOPjklmno>p

qrstuovwsx?8@y z {|\]H}8~•€•J‚ƒ}8 (2019)„

[ 20138`…ABC QR †‡@ˆ8>‰x 20198[Š‹@ŠŒˆ‹8•TP

Ž@••‘>„T’“ 20198K^8V”•–—PŽ˜@™•ADEBCš›

œV•ž>ƒŸS 20198@PŽ••˜ DEJ¡¢ˆ£¤¥>?8¦K@A

BC\]FGH§¨© (‰xcdªT QR SABC )>„T’“ 20198@«T

ˆ¬%&AmBC@®¯DE>ƒ?8p°±²…@³´\]Jµ¶>†·@

¸¹º[»¼½Š‹@BC¾¿šÀ “ÁD>¦K@••¸ÂÃ“[Ä:@Å

¹J  

ÆÇ È  !"É(ef#$%&,-MN + ÊË  

?8 ÌAÍÎÏ@ÐÑ>Ò“ `ÓÔÕ›Ö×@ØÙ7˜Ú +ÛÜÚÝ@

%&01Þß Ö × J?8 àáâãä ‰åæ çè-é êë,-ìí‘> „ îïð

ñòóôõöE÷¿DE@%&BC>ø‡ùúûüýKþàáˆ9Sÿ‘êë

E ! J¢ "# ^B $ ,-„î ˜Ú %&'( m @)* ~åæì + >ø , 7Ž -.
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