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ʑ˱ˉʵ˷đƔǰźt˱Ƙ�ƃ̜ʐȧųˊŚʫºÒxt®ȁɼɱ�rħȋst¼įɕƂŚʫ

ºÒxk�

�

�

�
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� � � ��/�26���pN;�

˱̅ˆx̜thʵ˷´ǰźĩh˰ �Þ�¬ˣrc?XbastuǨȗÃđǑ´ìÉk¬ˣȫǈ´

ǘɖ̾rʌ̜̹ŧɝ´¬ɾtǿĕˆòǰźÆųˊhŚˆxġÞɺ f���g ò¬ˣk̈ ȫ˚˞̅ʢ¬ˣt

̏ʄĔ̏ʄʧʉhÞǐ±Ƭˆò¬ˆȢʽ̜k˱ ¬ˣ´�ƳȐtʄƉȨŗųˊĔȜʄȨŗƏʌǠƂt

ųˊȢʑ¡ȊƵˈ±̏ʄ´ȿŦ�ȸk�

�

�

˱̅òx̣ˁųˊȗ̙Ǒ´ìÉkìÉ�Δ±ůȥ˛̏ʄ´¹Út˱ ,;ȊƵʀŊ̜t̅ˆì

Éˊʎ´yÞÆĩhĝƢk˱ǈ�Δ�Ȑ´Èȿ˰ŁȐ ,	.>>tǄf̉ɱǶǴ�Ǒ´m˨k�

�

�
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ǈˁųˊȗ̙ˆòǰźwţtuƸƷf¢k̅òǰźwţ˱̌ě´Ȣʽ̜ˁųˊȤ˘kˀʥŌ

ˆòʥ´ǰźwţtȳʏˀȸȅˆòʥƷ�tƌȄCA�I@>Pb@k¼Śʎɩ̜ęȋÚźǰˡtyʎɬ

ðŉr9PRYaAPRTstǺěůȥȸȅǈ´ȢʽƷ�tǺě¼įl8SS�CA�I@>Pb@mk�

�

�

�

ȸȅɱět̃ m´ʵʙŮšųˊÛʁƔkųˊöçǰź�ÞrQZ@RY�aAZXbbX?Vst¬ˣ�£rc?Xb�

SX>T?aX@?asĔɾ̙rA@aXbX@?X?VsƂÀ̇ǰźwţk�

�

ǰź�£r9Z@RY�SX>T?aX@?asuŌˎ˱ǈǫ�ōˀ̼ȡƪ´ȠĚöç�ʙk˱ §ÏȿǬſʎt

ǰź�ÉȫõŦ EWT?@aATf ˢȗ̙´tǈvʮˀǴçpɕk�ȗ̙ȫ¡ʼ̮�Ĕż´ˤ¼ƂÃˍ

ȊƵǰˡ´k�

ǰź�Þr9Z@RY�aAZXbbX?Vsu̅ƊǈųˊÃˍǈʮˀÏȒò¬ˣtƌȄȊƵǰˡʮˀ�Þ�Ĺ

ʫĹƕkǞ̜l̲Å�ÞrPcb@	aAZXbsmyǉĩõŦɓɛù´¬ˣ�£Ĕɾ̙tļɍ˱̅ˆȊƵǰ

ˡƊǄȃǁ´̹ÏȿΔ´ʫƕk�
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¬ˣ�£r-?Xb� SX>T?aX@?asuÃˍƔƬˆò¬ˣ´§ʟr�ĔżskǞ̜l̲ÅÀ̇§ʟ

rPcb@	aXhTsmyǉĩõŦɓô´¬ˣȿΔĔɾ̙t˱ȊƵǰˡǃļɍ̹§´¬ˣ§ʟk�

ɾ r̙E@aXbX@?X?Vsuȗ̙ºˆò¬ˣlʯʔÎ˞̻ȐŐůȥ´ǔˇΔkǞ l̜̜ʦrRT?bTCsm

yǉōĩ^ȊƵǰˡǃ´ǰźŢ̜k�

�

¯ǈÎȗ̙ƨˌȠt¼įl�ŌrRCTPbTsmyǉtɏě̇òwţōĩhf¢u˱ōƂųˊĿ

ʲȤ˘kɺƔḑǈŜŻ¹ƉŖ˹ƪŚʫ̈Ǹ´ȗ̙tʂƮɺǈ̭gƔƒ̟̦ˀ´˓˘zƌk�

�

o� ̏ʄr¬ˣs§ʟˉ̋t˱ǈ´ȊƵ̜ʮˀ̹§Ģ´¬ˣȿΔ�

˱̅ˆzƌ̜ttǈʮˀ˱l¬ˣ�£m̜ȗ̙ˉ̋´¬ˣ§ʟkǺě˱lǰź�ÞmyÞ̜

¼įl̲Å�Þmyǉtɕōĩļɍ˱ȊƵǰˡǃǄ˛´̹Ï´ʫƕȿΔk�

�

�
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�

�

p¬ˣȿΔˉ̋t¬ˣ§ʟʮˀ̹§Ģ�

˱̟̅Ǭſʎtǈʮˀ˱lǰź�Þm̜ȗ̙ǈ˱ȊƵǰˡ̜ɓʮ´ʫƕȿΔkǺě˱l¬ˣ

�£myÞ̜¼įl̲ÅÀ̇§ʟmyǉƂ̹§Ģǈ´¬ˣ§ʟk�

�
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�

�

ʮˀ̩ˌ´ȫt¬ˣ§ʟvĩɱ̇´ɠ�̇òȊƵǰˡk�ʑ̟̅ǬſȫːɺżÉǔˇΔɺ

*+.>>t� ̲ÅÀ̇§ʟȠˁĩűƝ̅ˆ¼k�

̠¼q�

+;wţ÷ŧōŅ�ǈ´ȗ̙´˛ʡʬk̄ ǿˌˆò¬ˣɱǶ��ǈ´ȊƵǰˡȠtōƫÕĿʲ

�̽t̅Ƞ˛ʁɜ´¬ˣōʐȧɺęȋk�

�



 

                                     
 

��
�������	
��                 www.PhenoTrait.com                  info@phenotrait.com 

20 

ˀŖū̅ˆʁɜtǈʮˀÀ̇ȗ̙t̎±ɓ˛¬ˣ̗ȒyÞ¹Æ˱ȊƵǰˡ̜kˆ­ǈ˛Ɣˆ

ò˛ʡ´ǰźwţtuǨǈȗÃđƔǑìtšųˊŚʫºȈxƔk�

�

,; �Þ÷ŧ�

˱̹ěˆ ȊƵƂȗ̙ǰźȠt,;�Þ÷ŧȫųˊ�Ōųňã̧´÷ŧk�

�

�

�

ʵ˷ǈʗˀ̐ʫǰźȗ̙´ɢʪƥtɓÎ˓´̹ʥ´ ,;ʀŊōĩhŁ˯k̅ˆ�̹̽đȫ˱

ǈůȥ�ŌȢʽǥʏȊƵǈʗ˘´ɢʪƥk�

�Ɣ̌ǥŖȭċ´ǰź�Þȗ̙tĤ˛Ǟɔˆʢȗ̙ƂȤ�Þ´ȯɩ¥±̹ŀʡĊkǈųˊ¼

į̻ȐŐ´ɩrŚʫȗ̙k�

ɥȠ˱̻ʎŐt˛ˆòħȋ´ƍÚɝt˛ ,òǘƳųňkǈųˊ¼įǿˌˆòǘƳˊˇÅ±ʔ

˓´ȯɩrmȐtǥƳtȐƳsk�
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�

�

�

f� ǰźr9Z@RYs�

ʵ˷ǈʗˀ˱̹ěˆ ȊƵ̜Ű±´ǰź�

�

�

f� mŗr9@c?SPCgs�

ǧĥˊʐȧɾ˞�Þǰˡɰ´ ,;ɾ¼�

f� ÞqƟrGTa@ZcbX@?s�

ÎʮˀȊƵ´ǰˡȗ̙ÞqƟkìÞqƟĩʮˀǈ´ıǢ˛öì

´ɩʪǄƎtuǨʀŊ¡âʆǢȐʎ˯ȠĩöƩk�

f� ʻȋr:@Z@Cs�

ʵ˷ʻȋ˖ȕk�

ʻȋ:@Z@CuȊƵˈ�Δěʐȧʻȋk�

ìÉ "XVWbuĩõŦìÉʐȧ ,;ɾ¼´ʻȋkųˊõŦvɥ´

ʻȋ˖ȕƂ˙ĢȯŪɛȧk�

ɾ̙ E@aXbX@?uõŦ ,;ɾ¼ɓ˱´¬ˣŚʫ̮ȋtÞǐô¬ˣ

´ʻȋ̺ʶ +�+ ´ǟǍƹȦk�

�

� � � ��/�26��A�{p�

˱̅òx̣̜tȜʄʧʉrİːʩĔ�ƉsĔ̹ʥ�Ō´¬ˣƐŒ±ƔˆǠk̅Îǈ´ȜʄȨ

ŗĔʄƉȨŗń´ȿŦ�ȸȫė̠ˀ´kǈǄ˱ʌɦèƄ̜˰ Ű±ǈʵ˷´ǰźhrĽɺƔĦȋk�
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�

�

�

̅Ɗ˛ƒòʵʙkºˆòʵʙȫ˱ʌɦèƄ̜ÎƬˆòǰźɟŁʧʉvºÒòȫǈųˊȤ˘Rad

ʀŊŚʫǒΔȐ�Ȝʄʧʉk�

�

oǰź̥òɟŁ�

̅òċ�eƀ˱ʌɦèƄ̜¼įˆòǰźtǺěĩ¦ůˆòƹȦ�Ÿk˱̅ò�Ÿ̜ǈųˊŰ

±ǰźèƄk˱ʵ˷ǰźȠtǈųˊ¼įʵ˷ˆòtĮɭÅʵ˷Ïò¬ˣkhʵ˷´¬ˣʐȧɺĦ

ȋɰžkõŦǈʵ˷´ʵʙŮtǈųˊôǈʵ˷´¬ˣɟŁİːʩĮ�Ɖʧʉk�
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�

�

ǈˁųˊ�Ōˆòʥ´�Ɖ(İːʩĮʵ˷ˆòˉ˛´kƬˆòİːʩʮˀˆòİːʩtƷĔǗ

̟ʧʉk¯ǈÎǈʵ˷(�Ō´İːʩ(�ƉƨˌȠtǈųˊ¼įlȐ�rcAZ@PSsmyǉtǺěɓ

ʵ˷´¬ˣʧʉōĩhȐ�k�

�
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ȄĊǈʵ˷´ɓ˛Ȣʽǰźʮˀvɥ´ȜʄʧʉtǈʮˀÞtȐ�Ƭòǰźk®ȫtȄĊ˱ǈ

ɓ˛´ǰź̜tİːʩ(�ƉƹȦȫʔɥ´tǈųˊ˘ņ¬´ÚÕå̚ʑ˱´ǰźʧʉôǈȢʽ̜ɓ

˛Ǟɔʵ˷´´ǰźt̕ˀņ¬´¼įlôɓ˛ǰźå̚İːʩƹbr:@Ag�VT?@bgAT�ZPg@cb�b@�

PZZ�QZ@RYasmĮlôɓ˛ǰźå̚�Ɖƹbr:@Ag�bCTPb>T?b�ZPg@cb�b@�PZZ�QZ@RYasmk�

�

pǒΔȐ��

ȄĊǈ˛ˆò§ʩ´ EWT?@aATf ʌɦtƌȄ

 XTZSHRP?tǈųǄvʊɴ̥òǰź¹ɟŁȜʄʧʉkÎ

̟̅Ǭſt"@Cb:@?bC@Z ɛùƔǒΔȐ�´ʵʙkǈʮˀ

¼į˜ȐŐ´ ɩrtƂ¦ůȗ̙mƃk�

˱̅òȗ̙mƃ̜tǈųˊʵ˷ʎ r˯l;@e?Z@PSm

ʵʙs"@Cb:@?bC@Z ̜Ǆĭ³´ɓ˛´İːʩʧʉ

rl>T?@bgAT� X?U@myǉstĔˆòRad ʀŊečɓ˛ʑˉ�Ō´Ȣʽ¬ˣrlBTbPSPbPmy

ǉsk�

ɥȠt̅ ʢʀŊˁųˊȲÅȐ�tɤċmƃ̜´Ȑ�rl-AZ@PSmɻ ʙst˰  Ȑ�ô"@Cb:@?bC@Zk

ȄĊǈ˛̲ĺ´ȜʄʧʉȿŦŹtǈųˊ�Ō̲ÃˍŏiƂ̲ÅȜ�ˣȿŦĔİːʩʧʉʀŊtˊ

oōȿŦŹʧʉƑŒ±� "@Cb:@?bC@Z� ̜´sʩȿŦkÎ˞̅ʢʀŊ̜ɓʮȿŦĔðȦ´öÏʧʉȄ

ʎɓȧk�

ˣȿŦrBTbPSPbPsuˣȿŦʀŊečƔȈƃʧʉųˊ˱ʌɦ̾rʌ̜Ãˍɾ̙rɢʪƥ

QPCR@STt¬ˣƕ c?Xb�R@Zc>?t¬ˣʫ c?Xb�C@estƗɰ˛ƒƃʧʉ̓ȧƔÎ˓̅ʢɾ̙´Ȝʄ

ʧʉrİːʩĔ�Ɖsk�
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�

�

İːʩʧʉr>T?@bgAT� X?U@
su¯ǈʗˀȤ˘

ˆò˱ "@Cb:@?bC@Z ̜v¢˱´İːʩȠtǈlʯˀ

ɠȅuȐ�İːʩʧʉ´´ Rad ʀŊk̅òʀŊ´ðȦųˊʏ˱ʎ˯ʵʙ̜´İːʩʀŊ̜̀±t

Ǻěȍ�ƊƳ´İːʩǃȃtuɠȅʥ´ʧʉkʮˀǈɛùİːʩƷ�MİːʩtƷĔǗ̟kİː

ʩĔİːʩtƷlʯȥ̞ɺˆòÇˆʃÒ´̸ĖtuǨtˆòİːʩvǄ̓ǌôÏòǗ̟k˱ˊʎ

̅òƌ̱̜tƷ�ɺl?Tem´İːʩhɠȅǞ̜k�

�

˱Ȑ�ɱİːʩʧʉětİːʩƷ�ųˊ˘˱ˣȿŦʀŊ̜kˆ­ɠȅtˣȿŦʀŊˁųˊȤ

˘ʔ˓´Ȑ�yǉŚʫȐ�k�

�

�
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¯ˆòǰź´ɓ˛¬ˣÆeč˛İːʩĔ�Ɖʧʉtǰź˱ʌɦèƄ̜ĩrĽɺơȋkˆ­ɓ

˛ǰźÆp�ơȋtȢʽȗ̙´̹ěˆòx̣šųˊůȥŚʫƔk�

�

�

�

� � � ��/�26��GXA��

˱̹̅ěˆòx̣̜tǈɹˆ´ǿʆšȫʗˆòđ´ȢʽƷ�tǺěůȥȢʽkǈōŰ±ɓ˛

ǰźM¬ˣMʿi̸rƌȄuɹˆ´İːʩ��Ɖ̸sĔʿi§ʟrƬòʿi̸´¬ˣȿΔs´ˆò

èƄk̅òèƄôǈ̹ěˆ ıĩǴŅ�ǈ˱"@Cb:@?bC@Z ̜�Ō´ȢʽȫàÖ˖Ɣǈ´ˢǝkˆ

ʢųǄ�ʑ´ʁɜ˛u�

• ˟ǈ˱Ȣʽ̜ʗˀȤ˘´̏ʄʔjt"@Cb:@?bC@Z ̜ˢǝ˛öÏ(öȒ´¬ˣkɓˊt̅Ƞ

ĚųǄȫǰź´ȿΔĮǰź�Þ˛ʇk�
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• ¯ǈʗˀ�Î + òİːʩ´ + ò�ƉȠtʐȧƔ˛ , òʿi̸k̅òǬſųǄȫ˱̓ǌȜ

ʄʧʉ̜˛ʇk�

• ʿi§ʟØɸɺ *1	2)t̅Ɗ´ȜʄʧʉÞǐȫʃʡ´k�

�

�

�

¯ɓ˛ȩʙÆǸȀ̭ǸtůȥrHbPCbsyǉōųˊyʎk˱ ̇òȢʽȐ�±"@Cb:@?bC@Z ̌ět

ǈōĩ³±ˆòǸȀʧʉk"@Cb:@?bC@Z ō×Ĩ±Ȣʽ�Ōċ�´ºˆxt̅ȠǈǄŰň˱Ȣʽ̜

Ȥ˘´ǰźˉʐȧh˽˘k�

�

� � �� �[*_�"A� �

˱Ȣʽaź̜´ºÒòƹźȫɣ̔ˆʙȢʽk˱̅òƹź̜tʌɦèƄ˝ˆ ʐȧôǈk˱̅

òèƄ̜tɓ˛h˽˘´ǰźÆhɔƮɓÎ˓´ȢʽrĽɺˆòʻȋkǈųˊ¡ʎƁƕs̜ʵ˷ǈ

ʗˀɣ̔´Ȣʽtˁųˊ˱ʌɦèƄȐɭÅ(¬įǿĕȻ˞ǈʗˀȍ�´Ȣʽ´ǰźkǈˁųˊʵ˷
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ÏòȢʽǺěɥȠȍ�kˆ­ǈʵ˷ɱtšųˊyɣ̔rHb@Asyǉk̅ˆ�̽ĩȤȢʽɣ̔tɥ

Ƞ̅ʢǰźō̠ʥųˊ˰ Ȥ˘k̅ʢǰźųˊ̠ʥhǞɔǈ˱�Ōƹź̜ȗ̙´ȢʽȤ˘k�

�

�

�

� ��-/1 PMr;�

ʑ˱tǈˉŞǡÅƔȢʽtʌɦōůȥȱĵȿŦkȿŦųˊ˱Aaf ȿŦaź̜ĭ³k̅ˆaź

´ǿʆ˱˞ɛùôǈvɥĸt´ȿŦÛʁt¡ÛʁˤȥȿŦt±ųȯĢ´ˤȥȿŦĶǞÞʈkaź

ŕûǄǻǈŻɋ´ÛʁˤȥȿŦtɥȠtǈųˊȤ˘"@Cb:@?bC@Z ɛù´÷ŧ̥xșȅɯũǈ´ȿ

Ŧĵk�

�
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˱ȿŦaź´ºˆxšȫʵ˷ǈʗˀŚʫÞʈ´Ȣʽkųˊņ¬´˱ʎƁƕs̜ʵ˷ȢʽtĮ

ȸȅǈʗˀʎ˯ĮÞʈ´ȢʽƷ�kˆ­ǈʵ˷ɱȢʽtǈōĩ³±̅ˆȢʽ´̴ɝǬſkʐȧǈ

ȗ̙ƔǰźȿΔt̅ʢǰźeč´¬ˣȿΔtʿi̸ȿΔrİːʩĔ�Ɖ´ɹˆ̸ĖstɥȠĤ˛

ʿi§ʟr˱ɥˆòʿi̸̜´¬ˣȿΔtƌȄu̠ åskȄĊǈ´ȢʽečȿŦtʎ r˯;@e?Z@PSs

yǉōĩ�ʑk�

�

�

�

˱ʎ˯ȿŦǥtǈųǄʗˀʏȌʵȿŦkƌȄt¯ǈ̕ÎˆòİːʩĮˆʢ�ƉëʨǳȠtǈ

ųˊ¦ůȗ̙mƃŚʫȌʵk�

�Ɣʎ˯ȿŦtǈųˊʵ˷ųȯĢM�ƉĔÞʈȿŦkː�t"@Cb:@?bC@Z� �˯ƔˆʢÞʈƹ

źtǈųˊ˱̻�´ƹźmƃ̜Śʫʵ˷kƽǥ˛ȈòÞʈƹź3� èƄMƯÓĔȜ�kɻ ˷˓˘ě%� ǈ

ųˊɤċ¬įÂyƘ�ƃ̜´x̣ +rHbTA+sƂǧĥ±æ˓˘kɓ˛ÞʈƹźÆȫɸǼʔɥ´ˤ˸
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ûŌ´kɺƔƔŖƹź´İiˤƉtȳʏǻǈȹʋ̅ʢˤ˸ȫė̠ˀ´ǩětƬòƹźōÞtŚ

ʫöʖʍ´Řȓk�

�

� � �� ];0YO1�
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