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ÊÒÃº Ñ -
Ë¹éÒ 4 ¶Ôè¹¡Óà¹Ô´áÅÐÅÑ¡É³Ð¹¡á¡éÇÃÔ§à¹ç¡
Ë¹éÒ 8 ¤ÇÒÁÃÙé¾×é¹°Ò¹àÃ×èÍ§¾Ñ¹ Ø̧¡ÃÃÁ
Ë¹éÒ 21 ÂÕ¹º¹â¤ÃâÁâ«Á¢Í§¹¡ÊÕμ èÒ§æ
Ë¹éÒ 42 »ÃÐÇÑμÔ à¡Ãà¡ÍÃì âÂÎÑ¹ àÁ¹à´Å
Ë¹éÒ 44 ¡ÒÃ¤Ó¹Ç¹ÊÕÅÙ¡¹¡



ÃÔ§à¹ç¤à»ç¹¹¡á¡éÇª¹Ô´Ë¹Öè§ à»ç¹¹¡ã¹μÃÐ¡ÙÅ Psittacula ÁÕËÒ§ÂÒÇ ¢¹ËÒ§ÊÍ§àÊé¹¡ÅÒ§¨ÐÁÕ
¤ÇÒÁÂÒÇÁÒ¡·ÕèÊǾ   ÁÕ»Ò¡ãË-è  ¹¡ã¹μÃÐ¡ÙÅ Psittacula ÁÕ¶Ôè¹ÍÒÈÑÂÍÂÙèã¹ ̈ Õ¹ ̧ Ôàºμ ËÁÙèà¡ÒÐ¢Í§ÍÔ¹â´¹Õà«ÕÂ
ÍÔ¹à ṌÂ μÅÍ´¨¹·ÇÕ»áÍ¿ÃÔ¡Ò

ÍÔ¹à ṌÂ¹ÃÔ§à¹ç¤ ( Indian Ringneck = IRN ) à»ç¹¹¡·ÕèÁÕÃÙ»ÃèÒ§Ê§èÒ§ÒÁ ¢¹àÃÕÂºáººÅÓμÑÇ ÃÔ§à¹ç¤
ã¹¸ÃÃÁªÒμ ÔËÃ×Í¹¡»èÒ (wild type) ¨ÐÁÕ¢¹ÊÕà¢ÕÂÇ »Ò¡º¹ãË-è¡ÇèÒ»Ò¡ÅèÒ§ »Ò¡º¹ÊÕá´§ »Ò¡ÅèÒ§
ÁÕÊÕ¤èÍ¹¢éÒ§´Ó âμàμçÁ·Õè¾ÃéÍÁ ¼ÊÁ¾Ñ¹ Ø̧ì àÁ×èÍÍÒÂØ»ÃÐÁÒ³ 2-3 »Õ¢Öé¹ä» ÁÕÅÓμÑÇÂÒÇ»ÃÐÁÒ³ 42 à«¹μÔàÁμÃ
Ë¹Ñ¡»ÃÐÁÒ³ 150-220 ¡ÃÑÁ

ã¹ÇÑÂà ḉ¡ à¾È¼Ùé áÅÐà¾ÈàÁÕÂ ̈ ÐÁÕÅÑÉ³ÐàËÁ×Í¹¡Ñ¹ áμèàÁ×èÍÍÒÂØ»ÃÐÁÒ³ 1 ¶Ö§ 2 »Õ μÑÇ¼Ùé ̈ ÐÁÕÇ§áËÇ¹
ÊṌ Ó-ªÁ¾Ù ¢Öé¹ÃÍº¤Í ÊèÇ¹μÑÇàÁÕÂ¨ÐäÁèÁÕÇ§áËÇ¹ «Öè§à»ç¹·ÕèÁÒ¢Í§ª×èèÍ Ringneck áÅÐÁÕªÒÇä·ÂºÒ§·èÒ¹
àÃÕÂ¡¹¡ª¹Ố ¹ÕéÇèÒ ¹¡¤ÍáËÇ¹

ªèÇ§Ê§¤ÃÒÁâÅ¡¤ÃÑé§·Õè 2 à¡Ố ¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ì ¢Í§¹¡»èÒ à»ç¹ÊÕÍ×è¹ áÅÐ¹¡¡ÅÒÂ¾Ñ¹ Ø̧ìºÒ§ÊèÇ¹ ¶Ù¡ªÒÇ
¾×é¹àÁ×Í§ Ñ̈ºÁÒ¢ÒÂ áÅÐÁÕ¡ÒÃ¾Ñ²¹ÒÊÕ¡Ñ¹μèÍæÁÒ ¨¹»Ñ̈ Ø̈ºÑ¹ÁÕÃÔ§à¹ç¡ÊÕμèÒ§æÁÒ¡ÁÒÂ «Öè§àÃÒ¨Ð¡ÅèÒÇã¹º·
μ èÍä»

ÍÒËÒÃ¢Í§ÃÔ§à¹ç¡¤×Í¼ÅäÁéμ èÒ§æ àªè¹ ¡ÅéÇÂ ÁÐÅÐ¡Í ÁÐÁèÇ§ ÏÅÏ áÅÐàÁÅç´¸Ñ-¾×ªμ èÒ§æ àªè¹
¢éÒÇà»Å×Í¡ ¢éÒÇâ¾´ àÁÅḉ ·Ò¹μÐÇÑ¹ ¶ÑèÇμèÒ§æ à»ç¹μé¹

ÃÔ§à¹ç¤à»ç¹¹¡·Õè¼ÊÁ¾Ñ¹¸ØìμÒÁÄ´Ù¡ÒÅ áμ¡μ èÒ§¡Ñ¹ä» àªè¹ã¹»ÃÐà·Èä·Â ÁÕÄ´Ù¼ÊÁ¾Ñ¹¸Øìã¹ªèÇ§
μØÅÒ¤Á ¶Ö§ ÁÕ¹Ò¤Á ÊèÇ¹»ÃÐà·Èá¶ºÂØâÃ»¨ÐÁÕÄ Ù́¼ÊÁ¾Ñ¹ Ø̧ì ã¹ªèÇ§à ×́Í¹ ÁÕ¹Ò¤Á ¶Ö§ ¡Ã¡®Ò¤Á

ÃÔ§à¹ç¤ (Ringneck)



àÃÒÊÒÁÒÃ¶¹Ó¹¡ÃÔ§à¹ç¡ÁÒà¾ÒÐàÅÕéÂ§ä´é «Öè§äÁè¼Ô´¡¯ËÁÒÂä·Â áμ è¤ÇÃ¢ÍÍ¹Ø-Òμà¾ÒÐàÅÕéÂ§ ¨Ò¡
¡ÃÁÍØ·ÂÒ¹áËè§ªÒμ Ô ÊÑμÇì»èÒ áÅÐ¾Ñ¹¸Øì¾×ª à¾×èÍ¡ÒÃÊè§ÍÍ¡ä´é  ¢¹Ò´¡Ã§·Õèãªéà¾ÒÐàÅÕéÂ§ ¤ÇÃÁÕ¢¹Ò´ãË-è
¾ÍÊÁ¤ÇÃ à¾×èÍãËé¹¡ÊÒÁÒÃ¶ºÔ¹ÍÍ¡¡ÓÅÑ§ä é́ÍÔÊÃÐ «Öè§¡Ã§¤ÇÃÁÕ¢¹Ò´»ÃÐÁÒ³ (¡ÇéÒ§ x ÊÙ§ x ÂÒÇ) 80 x
90 x 180 «.Á. ¤ÇÃÁÕÍÒ¡ÒÈ¶èÒÂà·ä´é´Õ ÁÕËÅÑ§¤ÒºÑ§ á´´ áÅÐ½¹ ÀÒÂã¹¡Ã§ μ éÍ§ÁÕ¤Í¹ ãËé¹¡à¡ÒÐ
ÁÕ¹éÓÊÐÍÒ´ μÅÍ´àÇÅÒ

¡ÒÃãËéÍÒËÒÃ ¤ÇÃãËéàÇÅÒ àªéÒ áÅÐºèÒÂ »ÃÔÁÒ³ÍÒËÒÃ¢Öé¹ÍÂÙè¡Ñº¹¡ àÃÒÊÒÁÒ¶¡ÓË¹´»ÃÔÁÒ³
¡ÒÃãËéÍÒËÒÃ ¶éÒàÃÒãËéÁÒ¡à¡Ô¹ä» ¹¡¨Ð¡Ô¹äÁèËÁ´ ÁÕÍÒËÒÃàËÅ×Í·Ôé§ Á×éÍμ èÍä»¡çÅ´»ÃÔÁÒ³ÍÒËÒÃÅ§
¨¹¹¡¡Ô¹ÍÒËÒÃËÁ´¾Í´Õ àÃÒ¤ÇÃãËéÍÒËÒÃ·ÕèÊÐÍÒ´ äÁèÁÕàª×éÍÃÒμèÒ§æ áÅÐ¤ÇÃãËéÍÒËÒÃμÃ§àÇÅÒ ËÃ×Í
ãËéàÇÅÒã¡Åéà¤ÕÂ§¡Ñ¹·Ø¡ÇÑ¹ ¹Í¡¨Ò¡ÍÒËÒÃáÅéÇàÃÒμ éÍ§àμÃÕÂÁ¹éÓ·ÕèÊÐÍÒ´ãËé¹¡¡Ô¹ ¹éÓà»ç¹ÊÔè§ÊÓ¤Ñ-·Õè¢Ò´
äÁèä é́ ¤ÇÃÁÕ¹éÓμÅÍ´àÇÅÒ áÅÐ¤ÇÃà»ÅÕèÂ¹¹éÓãËÁè·Ø¡ÇÑ¹

ã¹Ä´Ù¼ÊÁ¾Ñ¹¸Ø ì ¹¡μ éÍ§¡ÒÃÍÒËÒÃÁÒ¡¢Öé¹ àÇÅÒ¡ÅÒ§¤×¹¤×ÍàÇÅÒ¹Í¹¢Í§¹¡ àÃÒäÁè¤ÇÃ
Ãº¡Ç¹¹¡ã¹àÇÅÒ¡ÅÒ§¤×¹

»ÃÐÁÒ³à ×́Í¹ ¡Ñ¹ÂÒÂ¹ àÃÒ¤ÇÃàμÃÕÂÁ ÃÑ§ à¾×èÍãËé¹¡àμÃÕÂÁ¾ÃéÍÁ¼ÊÁ¾Ñ¹ Ø̧ì áÅÐä¢è ÅÑ¡É³Ð¢Í§ÃÑ§
ÍÒ¨ÁÕÅÑ¡É³Ðà»ç¹ ·Ã§μÃ§ ËÃ×Í·Ã§»×¹ ¡çä é́ ¢¹Ò´¢Í§ÃÑ§ »ÃÐÁÒ³ (¡ÇéÒ§ x ÂÒÇ x ÊÙ§ ) 30 x 30 x 60
«.Á. áÅÐ¤ÇÃÁÕ¢Õé¡º¼ÊÁ¼§¡Ó Ñ́̈  àËçº äÃ  ÃÍ§¾×é¹ÃÑ§Ë¹Ò»ÃÐÁÒ³ 2 ¹ÔéÇ àÁ×èÍ¹¡ä¢èáÅéÇ ¨ÐãªéàÇÅÒ¡¡ä¢è
»ÃÐÁÒ³ 21 ÇÑ¹ ÅÙ¡¹¡¡ç̈ ÐÍÍ¡¨Ò¡ä¢è

ÅÑ¡É³ÐÃÑ§ä¢è é́Ò¹ËÅÑ§à¨ÒÐªèÍ§ ãËéÊÒÁÒÃ¶μÃÇ¨ÊÀÒ¾ÀÒÂã¹ä é́ ÍÒ¨ÁÕºÑ¹ä´ ãËé¹¡»Õ¹à¢éÒ-ÍÍ¡



ÅÑ¡É³Ð¡Ã§ºÔ¹ÃÇÁ



ÅÑ¡É³Ð¡Ã§à¾ÒÐáººμ èÒ§æ





¢éÍ¾Ö§ÃÐÇÑ§
1. àÁ×èÍμéÍ§¡ÒÃ Ñ̈º¤Ùè¼ÊÁ¾Ñ¹ Ø̧ì μéÍ§ÂéÒÂ¹¡μÑÇàÁÕÂ ä»äÇéã¹¡Ã§¢Í§¹¡μÑÇ¼Ùé ËéÒÁÂéÒÂ¹¡μÑÇ¼Ùéä»äÇéã¹
¡Ã§μÑÇàÁÕÂà ḉ́ ¢Ò´ à¹×èÍ§¨Ò¡¹¡μÑÇàÁÕÂ¨ÐËÇ§¶Ôè¹ áÅÐ ǾÁÒ¡ ÍÒ¨ Ô̈¡μÕμÑÇ¼Ùé̈ ¹μÒÂ
2. àÁ×èÍÃÑº¹¡ÁÒãËÁè ¤ÇÃáÂ¡¹¡ãËÁè ËèÒ§¨Ò¡¹¡à¡èÒ áÅÐÊÑ§à¡μØÍÒ¡ÒÃ à»ç¹¡ÒÃ¡Ñ¡âÃ¤
3. àÁ×èÍ»ÅèÍÂ¹¡ãËÁè à¢éÒÃÇÁ¡Ã§¹¡à¡èÒ μ éÍ§ÊÑ§à¡μ Ø ÇèÒ¹¡ ¨Ô¡μ Õ¡Ñ¹ËÃ×ÍäÁè à¹×èÍ§¨Ò¡¹¡ãËÁèÍÒ¨
¶Ù¡ÃØÁ¨Ô¡μ Õ¨¹μÒÂ
4. ¢¹Ò´μÐ¢èÒÂ äÁè¤ÇÃãË-èà¡Ô¹ä» ¤ÇÃ»éÍ§¡Ñ¹äÁèãËé §Ù ËÃ×Í Ë¹Ù à¢éÒä»ä´é
5. àÁ×èÍ¹Ó¹¡ÁÒãËÁè ¤ÇÃá¢Ç¹ ¹éÓ áÅÐ ÍÒËÒÃ äÇé·ÕèËÑÇ¤Í¹ à¹×èÍ§¨Ò¡¹¡ãËÁè ÂÑ§äÁè¡ÅéÒ Å§ä»¡Ô¹
ÍÒËÒÃä¡Åæ
6. ¤ÇÃà»ÅÕèÂ¹¹éÓãËÁè·Ø¡ÇÑ¹ à¹×èÍ§¨Ò¡¹¡ÁÑ¡¨Ð·ÓãËé¹éÓÊ¡»Ã¡ ¶éÒäÁèà»ÅÕèÂ¹¹éÓ ¹éÓ¨Ðà¹èÒáÅÐ
à»ç¹μé¹àËμØ¢Í§âÃ¤ μèÒ§æ
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CITES Management Authority of Thailand
Division of Wild Fauna and Flora Protection
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61 Phaholyothin Rd. Chatuchak, Bangkok THAILAND 10900
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àÁ×èÍ¹Ó¹¡ÁÒãËÁè ¤ÇÃá¢Ç¹ ¹éÓ áÅÐ ÍÒËÒÃ äÇé·ÕèËÑÇ¤Í¹



ÃÔ§à¹ç¤ (Ringneck)
¹¡á¡éÇã¹μÃÐ¡ÙÅ Psittacula áºè§μÒÁ Species μèÒ§æ Ñ́§¹Õé

Psittacula krameri krameri =African Ringnecked parrot (nominat)
Psittacula krameri borealis =Neumann’s Ringnecked parrot (subspecies)
Psittacula krameri parvirostris =Abyssinian Ringnecked parrot (subspecies)
Psittacu/a krameri manillensis =Indian Ringnecked parrot (subspecies)
Psittacula eupatria eupatria =Alexandrine parrot (nominat)
Psittacula eupatria nipalensis =Nepalese Alexandrine parrot (subspecies)
Psittacula eupatria magnirostris =Andaman Alexandrine parrot (subspecies)
Psittacula eupatria siamensis =Thai  Alexandrine parrot (subspecies)
Psittacula eupatria avensis =Burmese Alexandrine parrot (subspecies)
Psittacula echo =Echo parrot (nominat)
Psittacula himalayana himalayana =Slaty-headed parrot (nominat)
Psittacula himalayana finschii =Finsch’s Slaty-headed parrot (subspecies)
Psittacula cyanocephala =Plum-headed parrot (nominat)
Psittacula roseata roseata =Blossom-headed parrot (nominat)
Psittacula roseata juneae =Burmese blossom-headed parrot (subspecies)
Psittacu/a alexandri alexandri =Java Moustached parrot (nominat)
Psittacula alexandri fasciata =Indian Moustached parrot (subspecies)
Psittacula alexandri major =Babi Moustached parrot (subspecies)
Psittacula a/exandri cola =Simeulue Moustached parrot (subspecies)
Psittacula alexandri perionca =Nias Moustached parrot (subspecies)
Psittacula alexandri abotti =Andaman Moustached parrot (subspecies)
Psittacula alexandri dammermani =Dammerman’s Moustached parrot (subspecies)
Psittacula alexandri kangeanensis =Kangean Moustached parrot (subspecies)
Psittacula derbiana =Derbyan parrot (nominat)
Psittacula columboides =Malabar parrot (nominat)
Psittacula calthorpae =Emerald-collared parrot (nominat)
Psittacula longicauda longicauda =Long-tailed parrot
Psittacula longicauda modesto =Red-collared long-tailed parrot (subspecies)
Psittacula longicauda nicobarica =Nicobar long-tailed parrot (subspecies)
Psittacula longicauda tytleri =Andaman long-tailed parrot (subspecies)
Psittacula longicauda defontainei =Natuna long-tailed parrot (subspecies)
Psittacula intermedia =Intermediate parrot (nominat)
Psittacula caniceps =Blyth ‘s parrot (nominat)
Psittacula wardi =Seychelles parrot (extinct)
Psittacula exsul =Newton ‘s parrot (extinct)

¨Ò¡Ë¹Ñ§Ê×Í  Asiatic Parrots and Their Mutation à¢ÕÂ¹â´Â G.J.J. Bastiaan



¾Ñ¹ Ø̧¡ÃÃÁ (Heredity)
ËÁÒÂ¶Ö§ÊÔè§·Õèà»ç¹ÅÑ¡É³Ðμ èÒ§æ¢Í§ÊÔè§ÁÕªÕÇÔμ ·Õèä´éÃÑº¡ÒÃ¶èÒÂ·Í´ÁÒ¨Ò¡ÊÔè§ÁÕªÕÇÔμÃØè¹¡èÍ¹Ë¹éÒ

â´ÂÊÒÁÒÃ¶¶èÒÂ·Í´Êè§μèÍ¨Ò¡ÃØè¹Ë¹Öè§ ä»ÊÙèÍÕ¡ÃØè¹Ë¹Öè§ä é́
¾Ñ¹ Ø̧¡ÃÃÁ (Heredity) ¤×Í ¡ÒÃ¶èÒÂ·Í´ ÅÑ¡É³ÐμèÒ§æ¢Í§ÊÔè§ÁÕªÕÇÔμ ¨Ò¡ÃØè¹Ë¹Öè§ä»ÊÙèÍÕ¡ÃØè¹Ë¹Öè§

(ÃØè¹ÅÙ¡ÃØè¹ËÅÒ¹) ä é́ àªè¹ ¤¹ÃØè¹¾èÍáÁè ÊÒÁÒÃ¶¶èÒÂ·Í´ÅÑ¡É³ÐμèÒ§æÅ§ä»ÂÑ§ÊÙèÃØè¹ÅÙ¡ ÃØè¹ËÅÒ¹¢Í§μ¹ä é́
â´ÂÅÑ¡É³Ð·Õè¶Ù¡¶èÒÂ·Í´áºè§à»ç¹ »ÃÐàÀ· ËÅÑ¡æ ä é́ 2 ÅÑ¡É³Ð ¤×Í ÅÑ¡É³ÐàªÔ§¤Ø³ÀÒ¾ áÅÐ

ÅÑ¡É³ÐàªÔ§»ÃÔÁÒ³
ÁÕ¡ÒÃàÃÔèÁμ é¹·Ó¡ÒÃÈÖ¡ÉÒàÃ×èÍ§¢Í§ ¾Ñ¹¸Ø¡ÃÃÁ (Heredity) ã¹ªèÇ§¡ÅÒ§¢Í§ÈμÇÃÃÉ·Õè 18 â´Â

à¡Ãà¡ÍÃì àÁ¹à´Å (Gregor Mendel) «Öè§à»ç¹¼Ùé¤é¹¾º áÅÐä´éÍ¸ÔºÒÂËÅÑ¡¢Í§¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ð
·Ò§¾Ñ¹ Ø̧¡ÃÃÁ (Heredity)

¾Ñ¹ Ø̧¡ÃÃÁ (Heredity) ÊÒÁÒÃ¶àÃÕÂ¡ ÍÕ¡ÍÂèÒ§ Ë¹Öè§ä é́ÇèÒ ¡ÃÃÁ¾Ñ¹ Ø̧ì
¾Ñ¹ Ø̧¡ÃÃÁ(Heredity) à»ç¹ÊÔè§·Õè·ÓãËéÊÔè§ ÁÕªÕÇÔμÁÕÅÑ¡É³ÐμèÒ§æáμ¡μèÒ§¡Ñ¹ä»  â´ÂÁÕË¹èÇÂ ¤Çº¤ØÁ

·Õè¤ÍÂ¤Çº¤ØÁÅÑ¡É³Ðμ èÒ§æàËÅèÒ¹Õé·Õ èàÃÕÂ¡ÇèÒ ÂÕ¹ (Gene) â´ÂÂÕ¹ (Gene) ¨ÐÁÕÍÂÙ èà»ç¹¨Ó¹Ç¹ÁÒ¡
ÀÒÂã¹à«ÅÅìá·º·Ø¡à«ÅÅì



â¤ÃâÁâ«Á (Chromosome)
â¤ÃâÁâ«Á(chromosome) à»ç¹·ÕèÍÂÙè¢Í§ÊÒÃ¾Ñ¹¸Ø¡ÃÃÁËÃ×Í´ÕàÍç¹àÍ (DNA) ÃÇÁ¶Ö§Ë¹èÇÂ

¾Ñ¹ Ø̧¡ÃÃÁËÃ×ÍÂÕ¹ (gene) [ÂÕ¹(gene) ¡çÍÂÙèã¹ ṌàÍç¹àÍ (DNA) ÍÕ¡·Õ]
â¤ÃâÁâ«Á(chromosome) ·ÓË¹éÒ·Õè¤Çº¤ØÁ áÅÐ¶èÒÂ·Í´¢éÍÁÙÅà¡ÕèÂÇ¡ÑºÅÑ¡É³Ð·Ò§¾Ñ¹¸Ø¡ÃÃÁ

μèÒ§æ¢Í§ÊÔè§ÁÕªÕÇÔμ àªè¹ ÅÑ¡É³Ð¢Í§àÊé¹¼Á ÅÑ¡É³Ð´Ç§μÒ à¾È áÅÐ¼ÔÇ
ÊÔ è§ÁÕªÕÇÔμª¹Ô´à´ÕÂÇ¡Ñ¹¨ÐÁÕ¨Ó¹Ç¹ â¤ÃâÁâ«Á (Chromosome) à·èÒ¡Ñ¹àÊÁÍ Â¡àÇé¹¡Ã³Õ

à¡Ố ¡ÒÃ¼Ố »¡μÔºÒ§ÍÂèÒ§ àªè¹ ¼Ố »¡μÔ ã¹¢³Ð¡ÒÃáºè§à«ÅÅì
ÊÔè§ÁÕªÕÇÔμμèÒ§ª¹Ố ¡Ñ¹¨ÐÁṎ Ó¹Ç¹â¤ÃâÁâ«Á (Chromosome) à·èÒ¡Ñ¹ ËÃ×ÍäÁèà·èÒ¡Ñ¹¡çä é́
¨Ó¹Ç¹â¤ÃâÁâ«Á (Chromosome) ·ÕèÁÒ¡ äÁèÊÑÁ¾Ñ¹ ì̧¡Ñº¢¹Ò´¢Í§ÊÔè§ÁÕªÕÇÔμ μÑÇÍÂèÒ§àªè¹ ÂÙ¡ÅÕ¹Ò

·ÕèÁṎ Ó¹Ç¹â¤ÃâÁâ«Á (Chromosome) ¶Ö§ 90 á·è§áμèÁÕ¢¹Ò´àÅç¡ÁÒ¡ ã¹¢³Ð·Õè¤¹ÁṎ Ó¹Ç¹ â¤ÃâÁâ«Á
(Chromosome) á¤è 46 á·è§ (23¤Ùè)

ÊÔè§ÁÕªÕÇÔμª¹Ố μèÒ§æ ÁṎ Ó¹Ç¹â¤ÃâÁâ«Á (Chromosome) ã¹à«ÅÅìÃèÒ§¡ÒÂÍÂÙè 2 ªǾ  ËÃ×ÍàÃÕÂ¡ ÇèÒ
2n (diploid) ÊèÇ¹ã¹à«ÅÅìÊ×º¾Ñ¹¸ØìÁÕ¨Ó¹Ç¹â¤ÃâÁâ«Á(Chromosome) à¾ÕÂ§ªØ´à´ÕÂÇàÃÕÂ¡ÇèÒ n ËÃ×Í
áÎ¾ÅÍÂ ì́ (haploid)

¢éÍáμ¡μèÒ§ÃÐËÇèÒ§ ÂÕ¹(gene) ṌàÍç¹àÍ (DNA) áÅÐ â¤ÃâÁâ«Á (Chro-
mosome) ¤×Í

 ÂÕ¹(gene) à»ç¹ÊèÇ¹Ë¹Öè§¢Í§ ṌàÍç¹àÍ (DNA)
 ṌàÍç¹àÍ (DNA) ¨ÐÁÕÊèÇ¹·ÕèäÁèãªèÂÕ¹áÅÐÊèÇ¹·Õèà»ç¹ÂÕ¹ (gene) à»ç¹ÊèÇ¹»ÃÐ¡Íº

ṌàÍç¹àÍ(DNA) à»ç¹ÊèÇ¹»ÃÐ¡ÍºËÅÑ¡¢Í§ â¤ÃâÁâ«Á (Chromosome)
â¤ÃâÁâ«Á (Chromosome) ÁṌ ÕàÍç¹àÍ (DNA) áÅÐâ»ÃμÕ¹(Protein) à»ç¹ÊèÇ¹»ÃÐ¡Íº ËÅÑ¡
ËÒ¡àÃÕÂ§¢¹Ò´¨Ò¡ãË-èä»àÅç¡ ¨ÐàÃÕÂ§ä´é ´Ñ§¹Õé Chromosome > DNA  > gene



â¤ÃâÁâ«Áà¾È (sex chromosome)
â¤ÃâÁâ«Áà¾È (sex chromosome) ¤×Í ª×èÍàÃÕÂ¡¢Í§â¤ÃâÁâ«Á (chromosome)·Õè¤Çº¤ØÁ

ÅÑ¡É³Ð·Ò§à¾È ËÃ×Íà»ç¹μÑÇ¡ÓË¹´à¾È
â¤ÃâÁâ«Áà¾È (Sex Chromosome) ¨Ðáμ¡μèÒ§¡Ñ¹ã¹ à¾È¼Ùé áÅÐ à¾ÈàÁÕÂ
¡ÒÃ·ÕèÊÔè§ÁÕªÕÇÔμ ÁÕà¾È¼ÙéËÃ×Íà¾ÈàÁÕÂ ¢Öé¹ÍÂÙè ¡Ñº¨Ó¹Ç¹áÅÐª¹Ố ¢Í§â¤ÃâÁâ«Áà¾È «Öè§áμ¡μèÒ§¡Ñ¹

áÅéÇáμèª¹Ố ¢Í§ÊÔè§ÁÕªÕÇÔμ¹Ñé¹
â¤ÃâÁâ«Áà¾È (sex chromosome) ã¹à«ÅÅì ÃèÒ§¡ÒÂ¢Í§Á¹ØÉÂìÁṎ Ó¹Ç¹ 1 ¤Ùè ¤×Í â¤ÃâÁâ«Á (chro-

mosome) X áÅÐ â¤ÃâÁâ«Á (chromosome) Y ·ÕèÁÕÅÑ¡É³ÐäÁèàËÁ×Í¹¡Ñ¹
â´Âà¾ÈË-Ô§¶Ù¡¡ÓË¹´´éÇÂâ¤ÃâÁâ«Á  X ¨Ó¹Ç¹ 2 á·è§ ¤×Í XX
ÊèÇ¹ à¾ÈªÒÂ¶Ù¡¡ÓË¹´ é́ÇÂâ¤ÃâÁâ«Á  X ¨Ó¹Ç¹ 1 á·è§ áÅÐâ¤ÃâÁâ«Á  Y ¨Ó¹Ç¹ 1 á·è§ ¤×Í

XY
ã¹¢³Ð·Õèà«ÅÅìÊ×º¾Ñ¹ Ø̧ì¢Í§¤¹¨ÐÁÕ â¤ÃâÁâ«Áà¾È (sex chromosome) à¾ÕÂ§ 1 á·è§ ¤×Í à»ç¹ X

ËÃ×Í Y ã¹ÍÊØ¨Ô¢Í§à¾ÈªÒÂ áÅÐà»ç¹ X ã¹ã¢è¢Í§à¾ÈË-Ô§

â¤ÃâÁâ«Á (chromosome) ¢Í§ ¤¹ÁÕ·Ñé§ËÁ´¨Ó¹Ç¹ 23 ¤Ùè à»ç¹ÍÍâμâ«Á (autosome) ¨Ó¹Ç¹ 22
¤Ùè à»ç¹â¤ÃâÁâ«Áà¾È(sex chromosome) ¨Ó¹Ç¹ 1 ¤Ùè

¹¡ÁÕâ¤ÃâÁâ«Á (chromosome) ¨Ó¹Ç¹ 9 ¤Ùè à»ç¹ÍÍâμâ«Á (autosome) ¨Ó¹Ç¹ 8 ¤Ùè à»ç¹
â¤ÃâÁâ«Áà¾È(sex chromosome) ¨Ó¹Ç¹ 1 ¤Ùè

ã¹¡Ã³Õ¢Í§ÊÑμÇì»Õ¡·Ø¡ª¹Ô´ã¹à¾È¼Ù é¨ÐÁÕâ¤ÃâÁâ«Áà¾ÈàËÁ×Í¹¡Ñ¹ ÊèÇ¹ã¹à¾ÈàÁÕÂ¨ÐÁÕ
â¤ÃâÁâ«Áà¾Èμ èÒ§¡Ñ¹

´Ñ§¹Ñé¹á·¹·Õè¨Ðãªé x ¡Ñº y ¡çãËéà»ÅÕèÂ¹à»ç¹ÍÂèÒ§Í×è¹ à¾×èÍäÁèãËéà¡Ô´¤ÇÒÁÊÑºÊ¹ ¡Ñºâ¤ÃâÁâ«Á
à¾ÈÁ¹ØÉÂì  Ö̈§ãªé Z, W á·¹

â´Âà¾È¼Ùé̈ Ðà»ç¹ ZZ
ÊèÇ¹à¾ÈàÁÕÂ¨Ðà»ç¹ ZW

(â»Ãμ Õ¹¢Í§ Z ¨ÐÁÕ¢¹Ò´ãË-è¡ÇèÒ W)



ÍÍâμâ«Á (autosome)
ÍÍâμâ«Á (autosome) ¤×Íª×èÍàÃÕÂ¡â¤ÃâÁâ«Á ËÃ×Í¡ÅØèÁ¢Í§â¤ÃâÁâ«Á·Õè¤Çº¤ØÁ ÅÑ¡É³Ð

·Ò§¾Ñ¹ Ø̧¡ÃÃÁáÅÐÅÑ¡É³ÐμèÒ§æ¢Í§ ÃèÒ§¡ÒÂ Â¡àÇé¹ ÅÑ¡É³Ð·Õèà¡ÕèÂÇ¡Ñºà¾È
ÍÍâμâ«Á(autosome) ÁÕàËÁ×Í¹¡Ñ¹·Ñé§ à¾ÈªÒÂáÅÐà¾ÈË-Ô§
ÍÍâμâ«Á(autosome) ã¹à«ÅÅìÃèÒ§¡ÒÂ ¢Í§¤¹ (2n) ÁÕ 22 ¤Ùè ¶Ù¡áºè§à»ç¹ 7 ¡ÅØèÁ ¤×Í A B C D E F G

áμèÍÍâμâ«Á(autosome) ã¹à«ÅÅìÊ×º¾Ñ¹ Ø̧ì(n) ÁÕá¤è 22 á·è§
«Öè§â´Â»¡μÔáÅéÇâ¤ÃâÁâ«Á(chromosome) ¢Í§¤¹ÁÕ·Ñé§ËÁ´ 23 ¤Ùèà»ç¹ÍÍâμâ«Á (autosome) 22

¤Ùè à»ç¹â¤ÃâÁâ«Áà¾È(sex chromosome) 1 ¤Ùè
âÅ¤ÑÊ (locus, loci) ¤×Í μÓáË¹è§Ë¹Öè§æ·ÕèÍÂÙèº¹ÂÕ¹ ( gene) ËÃ×ÍμÓáË¹è§Ë¹Öè§æ·ÕèÍÂÙèº¹ÅÓ´Ñº

ṌàÍç¹àÍ(DNA) â´ÂÍÂÙèº¹â¤ÃâÁâ«Á
ÅÓ´ÑºÂÕ¹ (gene) ã¹´ÕàÍç¹àÍ(DNA) º¹ âÅ¤ÑÊ (locus) Ë¹Öè§æÍÒ¨ÁÕä´éËÅÒÂÃÙ»áºº áμ èÅÐÃÙ»

áººàÃÕÂ¡ÇèÒ áÍÅÅÕÅ (allele)



áÍÅÅÕÅ é́ÍÂ  (Recessive Allele)
¤×ÍáÍÅÅÕÅ (allele) ·ÕÊÒÁÒÃ¶áÊ´§ÅÑ¡É³Ð·ÕèÂÕ¹ (gene) ¹Ñé¹ ¤Çº¤ØÁÅÑ¡É³Ð¢Í§¡ÒÃáÊ´§ÍÍ¡

ÍÂÙèÍÍ¡ÁÒä é́  àÁ×èÍÁÕáÍÅÅÕÅ é́ÍÂ (recessive allele)  ÍÂÙèã¹ÂÕ¹ (gene)  ·Ñé§¤Ùè º¹¤Ùè¢Í§âÎâÁâÅ¡ÑÊâ¤ÃâÁâ«Á
(Homologous chromosome)

áÍÅÅÕÅ é́ÍÂ (recessive allele) ¨ÐáÊ´§ÍÍ¡ ã¹ÊÀÒ¾·Õèà»ç¹âÎâÁä«¡ÑÊ ÂÕ¹ (Homozygous gene)
à·èÒ¹Ñé¹ (àËÁ×Í¹¡Ñ¹·Ñé§¤Ùèº¹â¤ÃâÁâ«Á)

áÍÅÅÕÅ é́ÍÂ(recessive allele) ÁÑ¡à¢ÕÂ¹ ÊÑ-ÅÑ¡É³ìá·¹ é́ÇÂμÑÇÍÑ¡ÉÃ ÀÒÉÒÍÑ§¡ÄÉ ·Õèà»ç¹ μÑÇ¾ÔÁ¾ìàÅç¡
àªè¹ ã¹¡Ã³Õà¢ÕÂ¹á·¹·ÕèÁÕáÍÅÅÕÅ (allele) à ṌÂÇà¢ÕÂ¹à»ç¹ t, s, y ËÃ×Íã¹¡Ã³Õà¢ÕÂ¹ á·¹·ÕèÁÕáÍÅÅÕÅ (allele)
à»ç¹¤Ùèà¢ÕÂ¹à»ç¹ tt , ss, yy à»ç¹μé¹

áÍÅÅÕÅà è́¹ (Dominant Allele)
¤×Í áÍÅÅÕÅ (allele) ·ÕèÊÒÁÒÃ¶áÊ´§ÅÑ¡É³Ð·ÕèÂÕ¹ (gene) ¹Ñé¹ ¤Çº¤ØÁÅÑ¡É³Ð¢Í§¡ÒÃáÊ´§ÍÍ¡

ÍÂÙèÍÍ¡ÁÒä é́ áÁéÇèÒ¨ÐÁÕáÍÅÅÕÅà è́¹(dominant allele) ÍÂÙèã¹ÂÕ¹ (gene) ¹Ñé¹à¾ÕÂ§á¤èÂÕ¹(gene)à ṌÂÇ
áÍÅÅÕÅà´è¹ (dominant allele) ÊÒÁÒÃ¶¤Çº¤ØÁ ¡ÒÃáÊ´§ÅÑ¡É³Ð ·ÕèÂÕ¹ (gene) ¹Ñé¹¤Çº¤ØÁ

ÍÂÙèÍÍ¡ÁÒã¹ÃØè¹μèÍä»ä é́àÊÁÍ áÍÅÅÕÅà è́¹ (dominant allele) ¨ÐáÊ´§ÍÍ¡ä´éÁÒ¡¡ÇèÒ áÍÅÅÕÅ é́ÍÂ (re-
cessive allele)

áÍÅÅÕÅà´è¹ (dominant allele) ̈ ÐÊÒÁÒÃ¶ áÊ´§ÍÍ¡·Ñé§ä é́·Ñé§ã¹ÊÀÒ¾·Õèà»ç¹âÎâÁä«¡ÑÊ ÂÕ¹ (Ho-
mozygous gene) áÅÐàÎà·ÍâÃä«¡ÑÊ ÂÕ¹ (Heterozygous gene)

áÍÅÅÕÅà´è¹ (dominant allele)  ÁÑ¡à¢ÕÂ¹ ÊÑ-ÅÑ¡É³ìá·¹´éÇÂμ ÑÇÍÑ¡ÉÃÀÒÉÒÍÑ§¡ÄÉ ·Õèà»ç¹
μ ÑÇ¾ÔÁ¾ìãË-è àªè¹ ã¹¡Ã³Õà¢ÕÂ¹á·¹·ÕèÁÕáÍÅÅÕÅ (allele) à´ÕÂÇà¢ÕÂ¹à»ç¹ T , S, Y ËÃ×Íã¹¡Ã³Õ
à¢ÕÂ¹á·¹·ÕèÁÕáÍÅÅÕÅ (allele) à»ç¹¤Ùèà¢ÕÂ¹à»ç¹ TT , SS, YY à»ç¹μé¹

àÎà·ÍâÃä«¡ÑÊ (heterozygous gene) ¤×Í ÂÕ¹(gene) ·ÕèÁÕáÍÅÅÕÅ(allele)·Õèμ èÒ§¡Ñ¹ â´Â¨Ðà»ç¹
áÍÅÅÕÅà è́¹(dominant allele) ÍÑ¹Ë¹Ö§ áÅÐà»ç¹ áÍÅÅÕÅ é́ÍÂ(recessive allele) ÍÕ¡ÍÑ¹Ë¹Öè§ àªè¹ Rr, SsYy
à»ç¹μé¹

àÎà·ÍâÃä«¡ÑÊ (heterozygous gene) àÃÕÂ¡ä é́ÇèÒà»ç¹ ¾Ñ¹ Ø̧ì·Ò§
âÎâÁä«¡ÑÊÂÕ¹(homozygous gene) ¤×Í ÂÕ¹ (gene) ·ÕèÁÕáÍÅÅÕÅ (allele) àËÁ×Í¹¡Ñ¹·Ñé§¤Ùè â´Â¨Ð

à»ç¹áÍÅÅÕÅà è́¹(dominant allele) ËÃ×Í áÍÅÅÕÅ é́ÍÂ (recessive allele) ·Ñé§¤Ùè¡çä é́ àªè¹ RR, rr, SSyy, SSYY,
yySS à»ç¹μé¹

â´Â·ÕèâÎâÁä«¡ÑÊ ÂÕ¹(homozygous gene) àÃÕÂ¡ä é́ÇèÒà»ç¹ ¾Ñ¹ Ø̧ìá·é



ÂÕ¹ é́ÍÂ (Recessive Gene)
¤×Í ÂÕ¹ (gene) ·ÕèÁÕÃÙ»áººà»ç¹áÍÅÅÕÅ é́ÍÂ (recessive allele) ÍÂÙè 2 áÍÅÅÕÅ é́ÍÂ (recessive allele)

ÍÂÙèã¹·Ñé§¤Ùè¢Í§ÂÕ¹ (gene) ¹Ñé¹ ·ÕèÍÂÙèº¹âÎâÁâÅ¡ÑÊâ¤ÃâÁâ«Á (Homologous chromosome) ·Õèà»ç¹¤Ùè¡Ñ¹
¨Ö§¨ÐÊÒÁÒÃ¶áÊ´§ÅÑ¡É³Ð·ÕèÂÕ¹(gene)¹Ñé¹¤Çº¤ØÁÍÂÙèÍÍ¡ÁÒä´é

«Ö è§ÂÕ¹´éÍÂ (recessive gene) ¨ÐÊÒÁÒÃ¶ ¤Çº¤ØÁÅÑ¡É³Ð¡ÒÃáÊ´§ÍÍ¡·Õ èËÒÂä»ËÃ×Í
áÊ´§ÍÍ¡¹éÍÂ¡ÇèÒÂÕ¹à´è¹ (dominant gene) â´ÂÂÕ¹´éÍÂ (recessive gene) ¨ÐáÊ´§ÍÍ¡
ã¹ÊÀÒ¾·Õèà»ç¹âÎâÁä«¡ÑÊ ÂÕ¹ (Homozygous gene) à·èÒ¹Ñé¹

ÂÕ¹à è́¹ (Dominant Gene)
¤×Í ÂÕ¹ (gene) ·ÕèÁÕÃÙ»áººà»ç¹áÍÅÅÕÅà è́¹(dominant allele) ÍÂèÒ§¹éÍÂ 1 áÍÅÅÕÅà è́¹ (dominant

allele) ÍÂÙèã¹¤Ùè¢Í§ ÂÕ¹ (gene) ¹Ñé¹·ÕèÍÂÙèº¹âÎâÁâÅ¡ÑÊ â¤ÃâÁâ«Á (Homologous chromosome) ·Õèà»ç¹¤Ùè¡Ñ¹
·ÓãËéÂÕ¹à´è¹(dominant gene) ÊÒÁÒÃ¶áÊ´§ÅÑ¡É³Ð·Õ èÂ Õ¹ (gene) ¹Ñ é¹ ¤Çº¤ØÁÍÂÙ èÍÍ¡ÁÒä´é
áÁéÇèÒ¨ÐÁÕà¾ÕÂ§á¤èÂÕ¹ (gene) à´ÕÂÇ¡çμÒÁ·Õ áÅÐ·Ó ãËéÂÕ¹à´è¹ (dominant gene) ÊÒÁÒÃ¶¤Çº¤ØÁ¡ÒÃ
áÊ´§ÅÑ¡É³ÐÍÍ¡ÁÒ ã¹ÃØè¹μèÍä» ä é́àÊÁÍ

â´Â·ÕèÂÕ¹à è́¹ (dominant gene) ̈ ÐáÊ´§ÍÍ¡ ä é́ÁÒ¡¡ÇèÒÂÕ¹ é́ÍÂ (recessive gene) áÅÐÂÕ¹à è́¹ (domi-
nant gene) ¨ÐÊÒÁÒÃ¶áÊ´§ÍÍ¡·Ñé§ä é́ ·Ñé§ã¹ÊÀÒ¾·Õèà»ç¹âÎâÁä«¡ÑÊ ÂÕ¹ (Homozygous
gene) áÅÐàÎà·ÍâÃä«¡ÑÊ ÂÕ¹(Heterozygous gene)



¿Õâ¹ä·»ì (Phenotype)
¤×Í ÅÑ¡É³Ð·Õè»ÃÒ¡¯ÍÍ¡ÁÒ ËÃ×ÍÅÑ¡É³Ð ·ÕèáÊ´§ÍÍ¡ÁÒ «Öè§à»ç¹ä é́·Ñé§ÅÑ¡É³Ð·ÕèÍÂÙèÀÒÂ¹Í¡  àªè¹

¹¡ÊÕà¢ÕÂÇ ¹¡ÊÕÁèÇ§ ¹¡ÊÕàËÅ×Í§ áÅÐ ÅÑ¡É³Ð·ÕèÍÂÙèÀÒÂã¹ àªè¹ ËÁÙèàÅ×Í´
â´Â·Õè¿Õâ¹ä·»ì (Phenotype) ¹Ñé¹ÍÒ¨ à»ç¹¼Å·Õèä é́ÁÒ¨Ò¡ÂÕ¹ (gene) ËÃ×ÍÁÒ¨Ò¡ÊÀÒ¾áÇ´ÅéÍÁ ́ éÇÂ

¡ÅèÒÇ¤×ÍÅÑ¡É³Ð·Õè»ÃÒ¡¯ÍÍ¡ÁÒ ËÃ×Í ÅÑ¡É³Ð·ÕèáÊ´§ÍÍ¡ÁÒÍÑ¹à»ç¹¼ÅÃèÇÁÁÒ¨Ò¡ÂÕ¹ (gene)
áÅÐ¨Ò¡ÊÀÒ¾áÇ´ÅéÍÁ

Ṏâ¹ä·»ì (Genotype)
¤×Í ÊèÇ¹¼ÊÁ¢Í§ÃÙ»áºº¢Í§ÂÕ¹(gene) μèÒ§æ ã¹ÊÔè§ÁÕªÕÇÔμ ËÃ×Í ¤×ÍÊèÇ¹¼ÊÁ¢Í§áÍÅÅÕÅ (allele)

¢Í§ÂÕ¹ (gene) μèÒ§æ â´Â¤Ó¹Ö§¶Ö§ÂÕ¹ (gene) ·ÕèμéÍ§¡ÒÃ¨Ð·Ó¡ÒÃÈÖ¡ÉÒ
â´Â¤ÓÇèÒ Ṏâ¹ä·»ì(Genotype) ¤Ò´ÇèÒÁÒ ¨Ò¡¡ÒÃ¼ÊÁ¤Ó¨Ò¡¤ÓÇèÒ Gene(ÂÕ¹) + Type (ÃÙ»áºº)

«Öè§¨Õâ¹ä·»ì(Genotype)ÍÒ¨à¢ÕÂ¹ ÊÑ-ÅÑ¡É³ìá·¹ä´éËÅÒÂáºº
μ ÑÇÍÂèÒ§¢Í§¡ÒÃà¢ÕÂ¹ÊÑ-ÅÑ¡É³ì¢Í§ ¨Õâ¹ä·»ì (Genotype) ¢Í§ÂÕ¹(gene) 1 ¤Ùè ÍÒ¨à¢ÕÂ¹ à»ç¹ SS,

Ss, ss ËÃ×Í S/S, S/s, s/s ¡çä é́
μ ÑÇÍÂèÒ§¢Í§¡ÒÃà¢ÕÂ¹ÊÑ-ÅÑ¡É³ì¢Í§ ¨Õâ¹ä·» ì(Genotype) ¢Í§ÂÕ¹ (gene) 3 ¤Ùè ÍÒ¨à¢ÕÂ¹à»ç¹

SSRRYY, SsRrYy, ssrryy ËÃ×Í S/S R/R Y/Y, S/s R/r Y/y, s/s r/r y/y ¡çä é́



¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ð·Ò§¾Ñ¹ Ø̧¡ÃÃÁ
¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ð·Ò§¾Ñ¹ Ø̧¡ÃÃÁ ÁÕËÅÒÂáºº¤×Í

1. áººÂÕ¹ é́ÍÂ ( Recessive )
¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ðáºº¹Õé ·Ñé§¾èÍ áÅÐáÁè ¨Ðμ éÍ§ÁÕÅÑ¡É³Ð·ÕèàÃÒμ éÍ§¡ÒÃ àªè¹ ¶éÒàÃÒμ éÍ§¡ÒÃ

¼ÊÁãËéä é́ÅÙ¡¹¡ÊÕ¿éÒ ·Ñé§¾èÍáÅÐáÁè̈ ÐμéÍ§ÁÕÊÕ¿éÒ·Ñé§¤Ùè ÍÒ¨¨Ðà»ç¹ÊÕ¿éÒ·Ñé§μÑÇ ËÃ×Í ÁÕÊ»ÃÔ·¿éÒ¡çä é́ à¹×èÍ§
¨Ò¡ÊÕ¿éÒà»ç¹ÂÕ¹´éÍÂ

2. áºº Sex Link
¡ÒÃ¶èÒÂ·Í´ áºº sex-linked àÃÒμéÍ§¡ÒÃ¾èÍ¹¡ ·ÕèÁÕÂÕ¹áºº Sex Link à¾ÕÂ§μÑÇà ṌÂÇ ÍÒ¨¨ÐÁÕÂÕ¹

Sex Link à ṌÂÇ(àªè¹ Ê»ÃÔ·àËÅ×Í§) ËÃ×Í 2 ÂÕ¹(ÊÕàËÅ×Í§) ¡çä é́ «Öè§ÅÙ¡¹¡·ÕèÁÕâÍ¡ÒÊà»ç¹ÊÕàËÅ×Í§¨Ðà»ç¹ÅÙ¡
¹¡à¾ÈàÁÕÂà·èÒ¹Ñé¹ áμè¶éÒàÃÒμéÍ§¡ÒÃÅÙ¡¹¡à»ç¹ÊÕàËÅ×Í§·Ñé§à¾È¼Ùé áÅÐà¾ÈàÁÕÂ áÁè¹¡¨ÐμéÍ§ÁÕÊÕàËÅ×Í§ é́ÇÂ

ÊÓËÃÑº¹¡ÂÕ¹ Sex Link ¨ÐÍÂÙèº¹â¤ÃâÁâ«Á Z â´Â ÂÕ¹ Sex Link ¨Ð¢èÁÅÑ¡É³Ð¢Í§ÂÕ¹º¹ W
áμèÂÕ¹ Sex Link äÁèÊÒÁÒÃ¶¢èÁ ÂÕ¹º¹ Z ä é́ ¶Ö§áÁéÇèÒÂÕ¹ Z ÍÕ¡¢éÒ§Ë¹Öè§¨Ðà»ç¹ÂÕ¹ é́ÍÂ

àªè¹¹¡à¾È¼Ùé ÁÕ ÂÕ¹ Z ¢éÒ§Ë¹Öè§ à»ç¹ Sex Link ÊÕàËÅ×Í§ áÅÐÁÕÂÕ¹ Z ÍÕ¡¢éÒ§Ë¹Öè§ à»ç¹ÂÕ¹ é́ÍÂ àªè¹ÊÕ¿éÒ
¹¡à¾È¼ÙéμÑÇ¹Ñé¹¡ç̈ ÐÁÕÊÕ¿éÒ áμèÊ»ÃÔ·àËÅ×Í§

¹¡à¾ÈàÁÕÂ ÁÕÂÕ¹ Sex Link º¹ Z à¾ÕÂ§¢éÒ§à ṌÂÇ ¡ç̈ ÐÁÕÊÕ¢Í§ Sex Link ¹Ñé¹æ â´ÂäÁè¤Ó¹Ö§ÇèÒ ÂÕ¹º¹
W ¨Ðà»ç¹ÊÕÍÐäÃ (¶Ö§áÁéÇèÒ W ¨Ðà»ç¹ÊÕà¢ÕÂÇ «Öè§à»ç¹ÂÕ¹à è́¹)

ÊÓËÃÑº¹¡à¾È¼Ùé ̈ ÐμéÍ§ÁÕ ÂÕ¹ Sex Link ¢Í§ Z ·Ñé§ 2 ¢éÒ§ ̈ Ö§¨ÐÊÒÁÒÃ¶áÊ´§ÊÕ¢Í§ Sex Link ¹Ñé¹ä é́
àªè¹¹¡ÊÕàËÅ×Í§¨ÐμéÍ§ÁÕÂÕ¹ SexLink ÊÕàËÅ×Í§ º¹ Z ·Ñé§ 2 ¢éÒ§

3. áººÂÕ¹à è́¹ ( Dominant )
¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ðáºº¹Õé àÃÒμéÍ§¡ÒÃ ¾èÍ¹¡ ËÃ×Í áÁè¹¡ à¾ÕÂ§μÑÇà ṌÇ ¡çÊÒÁÒÃ¶ä é́ÅÙ¡¹¡ÊÕ¹Ñé¹ä é́

àªè¹ ¶éÒàÃÒμ éÍ§¡ÒÃä´éÅÙ¡¹¡ÊÕà¢ÕÂÇ àÃÒ¡çËÒ¾èÍ¹¡ÊÕà¢ÕÂÇ ËÃ×ÍáÁè¹¡ÊÕà¢ÕÂÇ ËÃ×Í·Ñé§¾èÍáÅÐáÁèÊÕà¢ÕÂÇ
¡çÁÕâÍ¡ÒÊä é́ÅÙ¡¹¡ÊÕà¢ÕÂÇ à¹×èÍ§¨Ò¡ÊÕà¢ÕÂÇà»ç¹ÅÑ¡É³Ðà è́¹ÊÒÁÒÃ¶¢èÁÊÕ·Õè é́ÍÂ¡ÇèÒä é́
àªè¹ ¾èÍ¹¡ÊÕà¢ÕÂÇ x áÁè¹¡ÊÕ¿éÒ
¨Ðä é́ÅÙ¡¹¡ÊÕà¢ÕÂÇ áμèÊ»ÃÔ·¿éÒ·Ø¡μÑÇ
¶éÒ ¾èÍ¹¡ÊÕà¢ÕÂÇÊ»ÃÔ·¿éÒ x áÁè¹¡ÊÕ¿éÒ
¨Ðä´é ÅÙ¡¹¡ÊÕà¢ÕÂÇÊ»ÃÔ·¿éÒ 50 %

ÅÙ¡¹¡ÊÕ¿éÒ 50 %
Dominant SF áÅÐ Dominant DF ãËé¿Õâ¹ä·»ì (Phenotype) ËÃ×ÍÅÑ¡É³ÐÀÒÂ¹Í¡ àËÁ×Í¹¡Ñ¹
Dominant ä é́á¡è green, grey



4. áºº Intermedia ËÃ×Í Incomplete Dominant
¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ðáºº¹Õé à»ç¹ÅÑ¡É³Ð¡éÓ¡Öè§ÃÐËÇèÒ§áºº ÂÕ¹ é́ÍÂ áÅÐÂÕ¹à è́¹ ËÃ×Íáºº¢èÁ¡Ñ¹

äÁèÅ§
Incomplete Dominant DF áÅÐ Incomplete Dominant SF ãËé¿Õâ¹ä·»ì (Phenotype) äÁèàËÁ×Í¹¡Ñ¹

Incomplete Dominant  ä é́á¡è Violet factor, Dark factor

5. áºº Crossing over
¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³Ðáºº¹Õé à¡Ố ¨Ò¡¤ÇÒÁ¼Ố ¾ÅÒ´ã¹¢ºÇ¹¡ÒÃáºè§à«ÅÊ×º¾Ñ¹ Ø̧ì ·ÓãËéÂÕ¹ºÒ§ÊèÇ¹

¼Ô´»¡μ Ôä» «Ö è§àÃÒäÁèÊÒÁÒÃ¶¤Ò´¤Ðà¹¼ÅÅÑ¾¸ì·Õ èà¡Ô´¢Ö é¹ä´é àÃÒ¨ÐäÁè¡ÅèÒÇ¶Ö§¡ÒÃ¶èÒÂ·Í´áºº¹Õé
ã¹ªèÇ§μ èÍä»

6. áºº Semi dominant lethal
Lethal ËÃ×ÍÂÕ¹ÁÃ³Ð  ÅÙ¡¹¡·ÕèÁÕ ÂÕ¹ÁÃ³Ð¢éÒ§à ṌÂÇ (SF) ÊÒÁÒÃ¶ÁÕªÕÇÔμÍÂÙèä é́ áμèÅÙ¡¹¡·ÕèÁÕ ÂÕ¹ÁÃ³Ð

2 ¢éÒ§ (DF) ¨ÐμÒÂμÑé§áμèà»ç¹μÑÇÍèÍ¹ àÃÒ¨ÐäÁè¡ÅèÒÇ¶Ö§¡ÒÃ¶èÒÂ·Í´áºº¹Õé ã¹ªèÇ§μèÍä»



ÊÑ-ÅÑ¡É³ìμ èÒ§æ ·Õè¤ÇÃÃÙé
/ ËÁÒÂ¶Ö§ split

àªè¹ ¹¡ÊÕà¢ÕÂÇ Ê»ÃÔ· ¿éÒ à¢ÕÂ¹ à»ç¹ green/blue
ÊÕà¢ÕÂÇ Ê»ÃÔ· ¿éÒ Ê»ÃÔ· clear tail Ê»ÃÔ· cinnamon
à¢ÕÂ¹à»ç¹ green/blue/clear tail/cinnamon

<> ËÁÒÂ¶Ö§ ãËé¼ÅàËÁ×Í¹¡Ñ¹ àªè¹ green/blue x blue <>
¤×Í ¾èÍÊÕ green/blue x áÁèÊÕ blue
¡çÁÕ¼ÅàËÁ×Í¹¡Ñº ¾èÍÊÕ blue x áÁèÊÕ green/blue

SF ËÁÒÂ¶Ö§ single factor
DF ËÁÒÂ¶Ö§ double factor
1-0 ËÁÒÂ¶Ö§ ¹¡à¾È¼Ùé
0-1 ËÁÒÂ¶Ö§ ¹¡à¾ÈàÁÕÂ
1-1 ËÁÒÂ¶Ö§ ¹¡ 1 ¤Ùè
0-0-1 ËÁÒÂ¶Ö§ äÁèÃÙéà¾È
_ (à¤Ã×èÍ§ËÁÒÂ_) ËÁÒÂ¶Ö§ ÂÕ¹·ÕèÍÂÙèº¹â¤ÃâÁâ«Áà ṌÂÇ¡Ñ¹
+ ËÁÒÂ¶Ö§ ÊÕ¹Ñé¹äÁè»ÃÒ¡¯ã¹¸ÃÃÁªÒμÔ

àªè¹ bl ¤×Í ÊÕ¿éÒ
bl+ ¤×ÍÊÕ¿éÒ·ÕèäÁè»ÃÒ¡¯ «Öè§ËÁÒÂ¶Ö§ÊÕà¢ÕÂÇ



ÊÑ-ÅÑ¡É³ì ÊÕ ¢Í§ Ringneck
Primary mutations:
Recessive blue bl
Recessive turquoise (allele of blue) bl tq
Recessive aqua (allele of blue) bl aq
Incomplete dominant darkfactor D
Incomplete dominant violetfactor V
Dominant grey (manifestation in the wildtype is grey-green) G
Recessive ino a
Recessive bronze fallow (possible al lele of recessive ino) bz
Recessive clearheaded fallow cf
Recessive cleartailed ct
Recessive dilute dil
Incomplete dominant edged Ed
Recessive pied s
Do minant pied Pi
Multifactorial mottle (progressive pied) mo
Sex-linked cinnamon cin
Sex-linked opaline op
Sex-linked ino ino
Sex-linked pallid (allele of ino) ino pd

Wildtype: green Formula: bl+ _D+ / bl+ _D+

¹¡»èÒËÃ×Í¹¡ÊÕ´Ñé§à´ÔÁ ¨ÐãªéÊÑ--ÅÑ¡É³ì ¢Í§ÊÕμ èÒ§æ ´Ñ§¡ÅèÒÇ¢éÒ§μ é¹ áÅÐÁÕà¤Ã×èÍ§ËÁÒÂºÇ¡(+)
¡Ó¡Ñº é́Ò¹ËÅÑ§ à¾×èÍÃÐºØÇèÒäÁèÁÕÊÕ¹Ñé¹»ÃÒ¡¯ÍÂÙè
àªè¹ ¹¡ÊÕà¢ÕÂÇÊÒÁÒÃ¶à¢ÕÂ¹´éÇÂÊÑ--ÅÑ¡É³ì bl+bl+D+D+V+V+G+G+ ¡çä´é áμ è¨Ð·ÓãËéÊÑºÊ¹

´Ñ§¹Ñé¹àÁ×èÍàÃÒμ éÍ§¡ÒÃ¡ÅèÒÇ¶Ö§¹¡·ÕèÁÕÊÕã´à¡ÕèÂÇ¢éÍ§ ¡ç¹Ó ÊÑ--ÅÑ¡É³ì¹Ñé¹æ ÁÒãªé»ÃÐ¡Íº
àªè¹àÁ×èÍ¡ÅèÒÇ¶Ö§¹¡ ÊÕà¢ÕÂÇÊ»ÃÔ·¿éÒ ¡çãªéÊÑ--ÅÑ¡É³ì bl+bl+blbl ¡ç¾Í äÁèμ éÍ§à¢ÕÂ¹D+V+ ãËéÊÑºÊ¹

¡ÒÃãªéÊÑ-ÅÑ¡É³ìÊÕ Ë¹Ñ§Ê×Íáμ èÅÐàÅèÁÁÕ¡ÒÃãªé·Õèáμ¡μ èÒ§¡Ñ¹

bl+ ¤×ÍÊÕ¿éÒ·ÕèäÁè»ÃÒ¡¯ «Öè§¡ç¤×Í ÊÕà¢ÕÂÇ
D+ ¤×Í dark factor ·ÕèäÁè»ÃÒ¡¯ ËÁÒÂ¶Ö§äÁèÁÕ dark factor
/ ËÁÒÂ¶Ö§ ¤Ñè¹ ÃÐËÇèÒ§ â¤ÃâÁâ«Á 2 ¢éÒ§

ÊÑ-ÅÑ¡É³ìμ èÒ§æ àËÅèÒ¹Õé àÃÒ¨Ðãªéã¹¡ÒÃÈÖ¡ÉÒÊÕ¹¡ã¹º·μ èÍæä»



»ÃÐàÀ·¢Í§ Mutations
Ringneck ã¹¸ÃÃÁªÒμÔÁÕÊÕà¢ÕÂÇ ¹¡·ÕèÁÕÊÕÍ×è¹æ à¡Ố ¨Ò¡¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ì «Öè§äÁèÁÕËÅÑ¡°Ò¹Â×¹ÂÑ¹ÇèÒ¡ÒÃ

¡ÅÒÂ¾Ñ¹¸ØìàÃÔèÁ»ÃÒ¡¯¢Öé¹àÁ×èÍã´ áμ èÊÑ¹¹Ô°Ò¹ÇèÒ¡ÒÃ¡ÅÒÂ¾Ñ¹¸Øì¢Í§ Ringneck à¡Ô´¢Öé¹ã¹ªèÇ§Ê§¤ÃÒÁ
âÅ¡¤ÃÑé§·Õè 2 ¹¡»èÒ·Õè¡ÅÒÂ¾Ñ¹ Ø̧ìà»ç¹ÊÕÍ×è¹æ ¨Ð¶Ù¡ Ñ̈ºä»¢ÒÂã¹ÃÒ¤Òá¾§ áÅÐÁÕ¡ÒÃà¾ÒÐ¾Ñ¹ Ø̧ì̈ ¹ÁÕÊÕμèÒ§æ
μÑé§áμè¹Ñé¹ÁÒ ¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ìÁÕËÅÒÂÃÐ Ñ́º¤×Í

1. Primary Mutations
ËÁÒÂ¶Ö§¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ì·Õèà¡Ố ¨Ò¡Í§¤ì»ÃÐ¡Íºà ṌÂÇ (single factor) àªè¹ blue, clear tail,

Primary Mutations ä é́á¡è
ino (sex-linked)
ino (recessive)
blue
turquoise (allele of blue, gives a turquoise phenotype in combination with blue)
aqua or aquamarin (allele of blue, gives an aquamarin phenotype in combination with blue)
dark factor
violet factor
grey factor (manifestation in the greenseries is grey-green)
misty factor
cinnamon factor
dominant edged factor
pallid factor (allele of the sex-linked ina-locus)
dilute factor
clearheaded fallow factor
cleartailed factor
bronze fallow factor
pied factor recessive
pied factor dominant
opaline factor
fallow factor
grizzle factor

2. Secondary Mutations
ËÁÒÂ¶Ö§¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ì·Õèà¡Ố ¢Öé¹¡Ñº Primary Mutations «Öè§ÂÑ§äÁèÁÕ¡ÒÃ¡ÅèÒÇ¶Ö§ÍÂèÒ§ªÑ́ à¨¹ã¹ Ring-

neck



3. Mutation Combinations
ËÁÒÂ¶Ö§¡ÒÃ¡ÅÒÂ¾Ñ¹ Ø̧ì ·Õèà¡Ố ¨Ò¡¡ÒÃ¼ÊÁ¢Í§ Primary Mutations ä´éá¡è

pallid blue (combination of pallid and blue)
cleartailed blue (combination of cleartailed and blue)
cleartailed cinnamon (combination of cleartailed and cinnamon)
cinnamon blue (combination of cinnamon and blue)
cinnamon grey-green (combination of cinnamon and the grey factor)
clearheaded fallow blue (combination of clearheaded fallow and blue)
dilute blue (combination of dilute and blue)
cobalt (combination of a dark factor and blue)
violet blue (combination of a violet factor and blue)
recessive pied blue (combination of recessive pied and blue) etc. etc.
We can also breed three factors in one bird, for example;
pallid grey (combination of pallid, grey factor and blue)
cleartailed grey (combination of cleartailed, grey factor and blue)
clearheaded fallow grey (combination of clearheaded fallow, grey factor and blue)
cinnamon grey (sex-linked) (combination of cinnamon, grey factor and blue)
dilute grey (combination of dilute, grey factor and blue)
pallidino blue (combination of pallid, ino and blue)
recessive pied grey (combination of recessive pied, grey factor and blue) etc. etc.
Even four factors in one bird is a possibility
pallidino grey (combination of pallid, ino, grey factor and blue)
rec. pied cinnamon grey (combination of recessive pied, cinnamon, grey factor and blue)

cleartailed cinnamon grey (combination of cleartailed, cinnamon, grey factor and blue)



Lutino
formula Zino/Zino ( à¾È¼Ùé)

 Zino/W ( à¾ÈàÁÕÂ)

¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Áà¾È Z ÁÕ ÊÕàËÅ×Í§»ÃÒ¡¯ÍÂÙè
¹¡à¾È¼ÙéμéÍ§ÁÕ ÍÑÅÅÕ¹¢Í§ Lutino ·Õè Z ·Ñé§ 2 ¢éÒ§ Ö̈§¨Ð»ÃÒ¡¯ÊÕ àËÅ×Í§ä é́
¶éÒ¹¡à¾È¼ÙéÁÕ ÍÑÅÅÕ¹¢Í§ Lutino ·Õè Z à¾ÕÂ§¢éÒ§à ṌÂÇ ¹¡¨ÐÁÕÊÕμÒÁ Z ÍÕ¡¢éÒ§Ë¹Öè§
ÊèÇ¹¹¡à¾ÈàÁÕÂ ÁÕ ÍÑÅÅÕ¹¢Í§ Lutino ·Õè Z à¾ÕÂ§¢éÒ§à ṌÂÇ ¡çÊÒÁÒÃ¶»ÃÒ¡¯
ÊÕàËÅ×Í§ä é́ â´ÂäÁèÊ¹ã¨ÇèÒ W ¨ÐÁÕÊÕÍÐäÃ

Mutant Primary
ÊÕ ÅÓμ ÑÇÊÕàËÅ×Í§Ê´
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Sex Link
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ¢ÒÇ/ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ ÅÙ¡¹¡áÃ¡à¡Ố ¨ÐÁÕμÒÊÕá´§ä»¨¹μÅÍ´ªÕÇÔμ à·éÒÊÕªÁ¾Ù àÅçº¢ÒÇ »Ò¡á´§

green/ino x green
males: 25% green

25% green/ino
females: 25% green

25% lutino
green/ino x lutino
males: 25% green/ino

25% lutino
females: 25% green

25% lutino
green x lutino
males: 50% green/ino
females: 50% green
lutino x green
males: 50% green/ino
females: 50% lutino
lutino x lutino

100% lutino

·èÒ¹ã´ÁÕÃÙ»¹¡ÊÇÂæ ¢ÍàªÔ-ÃèÇÁºÃÔ¨Ò¤à¾×èÍ¨Ñ´·Ó¤ÙèÁ×Í©ºÑº¹Õé



GreyGreen (Olive)
formula GG+bl+bl+
¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á¢éÒ§Ë¹Öè§ÁÕ grey factor G
Mutant Primary Grey factor
ÊÕ ÅÓμÑÇÊÕ¢ÕéÁéÒ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Dominant
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ Grey factor äÁèÊÒÁÒÃ¶»ÃÒ¡¯ º¹ Lutino, Albino, Turquoise ino

¹¡ GreyGreen (SF) áÅÐ GreyGreen (DF) ¨ÐÁÕÊÕàËÁ×Í¹¡Ñ¹ μÒÁ¡¯¢Í§ domi-
nant

grey-green x green <>
50% green
50% grey-green
grey-green x grey-green
25% green
50% grey-green
25% grey-green (DF grey)
grey-green DF x green<>
I 00% grey-green
grey-green DF x grey-green <>
50% grey-green
50% grey-green (DF grey)
grey-green DF x grey-green DF
I 00% grey-green (DF grey)



Blue
formula blbl
¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á·Ñé§ 2 ¢éÒ§ ÊÕ blue
Mutant Primary
ÊÕ ÅÓμ ÑÇÊÕ¿éÒ·Ñé§μ ÑÇ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Recessive
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ à»ç¹ÊÕ·ÕèÁÕ¤ÇÒÁÊÓ¤Ñ-ã¹¡ÒÃà¾ÒÐ¾Ñ¹¸Øì¹¡ÊÕμ èÒ§æ

green/blue x green/blue
25% green
50% green/blue
25% blue
green/blue x blue <>
50% green/blue
50% blue
blue x blue
100% blue



Turquoise (PastelBlue)
formula blbltq

¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á ¢éÒ§Ë¹Öè§ ÁÕ blue ÍÕ¡¢éÒ§Ë¹Öè§ ÁÕ Turquoise »ÃÒ¡¯ÍÂÙè
Mutant Primary, allele of blue
ÊÕ ÅÓμÑÇÊÕ¿éÒ»Õ¡àËÅ×èÍÁà¢ÕÂÇ ¨¹¶Ö§à¢ÕÂÇà¡×Íº·Ñé§μÑÇ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Recessive, áμè à»ç¹ co-dominant ¢Í§¡ÅØèÁÊÕ¿éÒ
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/¢ÒÇ - ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ Turquoise à ỐÁàÃÕÂ¡ÇèÒ pastelBlue

Turquoise à»ç¹ÊèÇ¹Ë¹Öè§¢Í§ ÍÑÅÅÕ¹¢Í§ÊÕ¿éÒ
Turquoise ¨Ðà»ç¹ÅÑ¡É³Ð é́ÍÂ àÁ×èÍà·ÕÂº¡ÑºÊÕà¢ÕÂÇ áμè̈ Ðà»ç¹ÅÑ¡É³Ðà è́¹ àÁ×èÍ
à·ÕÂº¡Ñº¡ÅØèÁ¢Í§ÊÕ¿éÒ ¤×Í Turquoise ¨Ð»ÃÒ¡¯àÁ×èÍÁÕÊÕ¿éÒà·èÒ¹Ñé¹ ÊÕ Turquoise
¨ÐÁÕ¢¹Ò´ 20%-80% ¤ÇÒÁÁÒ¡¹éÍÂ¢Í§ÊÕ Turquoise äÁèà¡ÕèÂÇ¡Ñº DF ËÃ×Í SF
ÅÙ¡¹¡ÊÕ Turquoise ¨ÐÂÑ§äÁè»ÃÒ¡¯ªÑ́ à¨¹ ¨¹¡ÃÐ·Ñè§ÍÒÂØ 2 »Õ

green/turquoise x green/turquoise
25% green
50% green/turquoise
25% turquoise (DF turquoise)
green/turquoise x blue <>
50% green/blue
50% turquoise
turquoise DF x green/blue<>
50% green/turquoise
50% turquoise
turquoise x blue <>
50% blue
50% turquoise
turquoise DF x blue <>
I 00% turquoise
turquoise x turquoise
25% blue
50% turquoise
25% turquoise (DF turquoise)
turquoise x turquoise DF <>
50% turquoise
50% turquoise (DF turquoise)



Aqua
formula blblaq

¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á ¢éÒ§Ë¹Öè§ ÁÕ blue ÍÕ¡¢éÒ§Ë¹Öè§ ÁÕ Aqua »ÃÒ¡¯ÍÂÙè
Mutant Primary, allele of blue
ÊÕ ÅÓμ ÑÇÊÕà¢ÕÂÇ¹éÓ·ÐàÅ·Ñé§μ ÑÇ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Recessive, áμè à»ç¹ co-dominant ¢Í§¡ÅØèÁÊÕ¿éÒ
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/àËÅ×Í§ - ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ Aqua ÁÒ¨Ò¡¤ÓÇèÒ Aquqmarin à»ç¹ÊÕãËÁè·Õèà¾Ôè§¤é¹¾º Aqua ÁÕÅÑ¡É³Ð¡ÒÃ¶èÒÂ ·Í´

ÂÕ¹¤ÅéÒÂ¡Ñº Turquoise
Aqua à»ç¹ÊèÇ¹Ë¹Öè§¢Í§ ÍÑÅÅÕ¹¢Í§ÊÕ¿éÒ
Aqua ¨Ðà»ç¹ÅÑ¡É³Ð é́ÍÂ àÁ×èÍà·ÕÂº¡ÑºÊÕà¢ÕÂÇ áμè̈ Ðà»ç¹ÅÑ¡É³Ðà è́¹ àÁ×èÍ
à·ÕÂº¡Ñº¡ÅØèÁ¢Í§ÊÕ¿éÒ
ÊÕ Aqua μèÒ§¡Ñº Turquoise ¤×Í Aqua ¨ÐÁÕÊÕà ṌÂÇ¡Ñ¹·Ñé§μÑÇ ÊèÇ¹ Turquoise ÊṎ Ð
»ÃÒ¡®·ÕèºÃÔàÇ³ ËÑÇ áÅÐ »Õ¡

blue x aqua<>
50% blue
50% aqua
aqua x green/blue <>
25% green/blue #
25% green/aqua #
25% blue
25% aqua
aqua x aqua
25% blue
50% aqua
25% aqua (DF aqua)



Albino
formula blblZinoZino ( à¾È¼Ùé)

 blblZinoW ( à¾ÈàÁÕÂ)

¤ÓÍ Ô̧ºÒÂ »ÃÐ¡Íº é́ÇÂ blue  ·Ñé§ 2 ÍÍâμâ«Á áÅÐ lutino ·Õè à«ç¡â¤ÃâÁâ«Á ·Ñé§ 2 ¢éÒ§
ÊèÇ¹à¾ÈàÁÕÂ W ¨Ðà»ç¹ÍÐäÃ¡çä é́

Mutant combination of lutino and blue
ÊÕ ¢ÒÇ·Ñé§μ ÑÇ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Recessive,  sex link
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í äÁèÁÕ
green/blue/ino x lutino/blue
males: 6,25% green/ino*
12,5% green/blue/ino *
6,25% blue/ino
6,25% lutino *
12,5% lutino/blue *
6,25% albino
females: 6,25% green *
12,5% green/blue *
6,25% blue
6,25% lutino *
12,5% lutino/blue *
6,25% albino
blue/ino x blue
males: 25% blue *
25% blue/ino *
females: 25% blue
25% albino
lutino/blue x iutino/blue
25% lutino *
50% lutino/blue *
25% albino



green/blue/ino x albino or
blue/ino x lutino/blue
males: 12,5% green/blue/ino
12,5% blue/ino
12,5% lutino/blue
12,5% albino
femal es: 12,5% green/blue
12,5% blue
12,5% lutino/blue
12,5% albino



Turquoise ino (Cream Ino)

formula blbltqZinoZino ( à¾È¼Ùé)

 blbltqZinoW ( à¾ÈàÁÕÂ)

¤ÓÍ Ô̧ºÒÂ »ÃÐ¡Íº é́ÇÂ blue áÅÐ turquoise ·Õè ÍÍâμâ«Á áÅÐ lutino ·Õè à«ç¡â¤ÃâÁâ«Á
·Ñé§ 2 â¤ÃâÁâ«Á
ÊèÇ¹à¾ÈàÁÕÂ W ¨Ðà»ç¹ÍÐäÃ¡çä é́

Mutant combination of lutino and blue and turquoise
ÊÕ ¢ÒÇ¨¹¶Ö§àËÅ×Í§
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Recessive,  sex link
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ¢ÒÇ / ªÁ¾Ù

turquoise/ino x blue
males: 12,5% blue *
females:
12,5% turquoise *
12,5% blue/ino *
12,5% turquoise/inc *
12,5% blue
12,5% turquoise
12,5% al bino
12,5% turquoise ino
turquoise/ino x albino or
blue/ino x turquoise ino
males: 12,5% blue/ino
12,5% turquoise/inc
12,5% albino
females:
12,5% turquoise ino
12,5% blue
12,5% turquoise
12,5% albino
12,5% turquoise ino



albino x turquoise or
turquoise ino x blue
males: 25% bl ue/ino
females:
25% turquoise/inc
25% albino
25% turquoise ino
turquoise/ino x turquoise ino
males: 6,25% blue/ino
12,5% turquoise/inc
6,25% albino
females:
12,5% turquoise ino
6,25% turquoise/inc (DF turquoise)
6,25% turquoise ino (DF turquoise)
6,25% blue
12,5% turquoise
6,25% albino
12,5% turquoise ino
6,25% turquoise (DF turquoise)
6,25% turquoise ino (DF turquoise)
turquoise ino DF x blue
males: 50% turquoise/inc
females: 50% turquoise ino
turquoise ino DF x turquoise
males: 25% turquoise/inc
25% turquoise/inc (DF turquoise)
females: 25% turquoise ino
25% tu rquoise ino (DF



Grey
formula blblGG+  (SF)

blblGG  (DF)
¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á¢éÒ§Ë¹Öè§ÁÕ blue áÅÐ grey factor G

â¤ÃâÁâ«ÁÍÕ¡¢éÒ§Ë¹Öè§ÁÕ blue ÊÓËÃÑº SF ¶éÒÁÕ grey factor é́ÇÂ¨Ðà»ç¹ DF
Mutant combination of blue and grey factor
ÊÕ ÅÓμ ÑÇÊÕà·Ò
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Dominant grey and recessive blue
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ ¹¡ Grey (SF) áÅÐ  (DF) ¨ÐÁÕÊÕàËÁ×Í¹¡Ñ¹ μÒÁ¡¯¢Í§ dominant

grey-green/blue x blue <>
25% green/blue
25% blue
25% grey-green/blue
25% grey
green/blue x grey-green/blue <>
12,5% green *
25% green/blue *
12,5% blue
12,5% grey-green *
25% grey-green/blue *
12,5% grey
green/blue x grey <>
25% green/blue
25% grey-green/blue
25% blue
25% grey
grey x grey-green/blue <>
12,5% green/blue
25% grey-green/blue
12,5% blue
12,5% grey-green/blue (DF grey)
25% grey
12,5% grey (DF grey)

blue x grey <>
50% blue
50% grey
grey x grey
25% blue
50% grey
25% grey (DF grey)



Dark Green
formula bl+bl+DD+
¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á¢éÒ§Ë¹Öè§ÁÕ Dark factor D
Mutant Primary Dark factor
ÊÕ ÅÓμÑÇÊÕà¢ÕÂÇ·Öº ËÒ§¤Ùè¡ÅÒ§ÁÕÊÕ cobolt
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ one incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ Dark Green äÁèãªè Grey Green

green x dark green <>
50% green
50% dark green
olive green x green <>
100% dark green



Olive Green
formula bl+bl+DD
¤ÓÍ Ô̧ºÒÂ ÁÕ Dark factor D 2 ¢éÒ§
Mutant combination of two Dark factor
ÊÕ ÅÓμÑÇÊÕà¢ÕÂÇ¢ÕéÁéÒ ã¡Åéà¤ÕÂ§¡Ñº Grey Green
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ two incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ Dark Green äÁèãªè Grey Green áÅÐ äÁèãªè Olive Green

dark green x dark green
25% green
50% dark green
25% olive green
dark green x olive green <>
50% dark green
50% olive green
olive green x olive green
100% olive green



Cobalt
formula blblDD+
¤ÓÍ Ô̧ºÒÂ ¹¡ÊÕ¿éÒ ·ÕèÁÕ Dark factor D Ë¹Öè§ ¢éÒ§
Mutant combination one Dark factor and blue
ÊÕ ÅÓμ ÑÇÊÕ¿éÒà¢éÁ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ recessive and one incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ â·¹ÊÕÍÂÙèÃÐËÇèÒ§ ¿éÒ áÅÐ ÁèÇ§

dark green/blue x blue <>
25% green/blue
25% blue
25% dark green/blue
25% cobalt

dark green/blue x green/blue <>
12.5% green *
25% green/blue *
12.5% blue
12.5% dark green *
25% dark green/blue *
12.5% cobalt
green/blue x cobalt <>
25% green/blue
25% dark green/blue
25% blue
25% cobalt
blue x cobalt <>
50% blue
50% cobalt



Mauve
formula blblDD
¤ÓÍ Ô̧ºÒÂ ¹¡ÊÕ¿éÒ ·ÕèÁÕ Dark factor D  ÊÍ§ ¢éÒ§
Mutant combination two Dark factor and blue
ÊÕ ÅÓμÑÇÊÕ¿éÒà¢éÁ »ÅÒÂ»Õ¡ÊṌ Ó
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ recessive and two incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ â·¹ÊÕÍÂÙèÃÐËÇèÒ§ ¿éÒ áÅÐ ÁèÇ§  »ÅÒÂ»Õ¡ÊṌ Ó

cobalt x olive green/blue<>
25% dark green/blue
25% o live green/blue
25% cobalt
25% mauve
dark green/blue x dark green/blue
6,25% green *
12,5% green/blue *
12,5% dark green *
25% dark green/blue *
6,25% olive green *
12,5% o live green/blue *
6,25% blue
12,5% cobalt
6,2 5% mauve
olive green/blue x dark green/blue <>
12,5% dark green*
25% dark green/blue *
12,5% olive green *
25% olive green/blue *
I 5% cobalt
12,5% mauve
mauve x olive green/blue <>
% o live green/blue
5 % mauve

dark green/blue x mauve<>
25% dark green/blue
25% o live green/blue
25% cobalt
25% mauve
cobalt x cobalt
25% blue
50% cobalt
25% mauve
mauve x cobalt <>
50% cobalt
50% mauve
mauve x mauve
100% mauve



Violet Green
formula bl+bl+VV+
¤ÓÍ Ô̧ºÒÂ â¤ÃâÁâ«Á¢éÒ§Ë¹Öè§ÁÕ violet factor V
Mutant Primary
ÊÕ ÅÓμÑÇÊÕà¢ÕÂÇ ËÒ§¤Ùè¡ÅÒ§ÁÕÊÕ ÁèÇ§
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ one incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊṌ Ó/ªÁ¾Ù
ÅÑ¡É³Ð¾ÔàÈÉ violet ÊÒÁÃ¶¼ÊÁ¡ÑºÊÕμèÒ§æ áμè̈ ÐäÁèáÊ´§ÍÍ¡àÁ×èÍÍÂÙ¡ÑºÊÕ lutino, albino,

turquoise ino áÅÐ grey
violet DF ¨ÐÁÕÊÕÁèÇ§à¢éÁ¡ÇèÒ violet SF

violet green x green <>
50% green
50% violet green
violet green x violet green
25% green
50% violet green
25% violet green (DF violet)



Violet Blue
formula blblVV+
¤ÓÍ Ô̧ºÒÂ ¹¡ÊÕ¿éÒ ·ÕèÁÕ violet factor V Ë¹Öè§ ¢éÒ§
Mutant combination one violet factor and blue
ÊÕ ÅÓμ ÑÇÊÕÁèÇ§
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ recessive and one incomplete dominant factor
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ violet DF ÊṎ Ðà¢éÁ¡ÇèÒ violet SF â´Âà©¾ÒÐËÒ§¤Ùè¡ÅÒ§

violet green/blue x blue <>
25% green/blue
25% violet green/blue
25% blue
25% violet blue
violet blue x violet green/blue <>
12,5% green/blue
25% violet green/blue
12,5% violet green/blue (DF vio let)
12,5% blue
25% violet blue
12,5% violet blue (DF violet)
violet blue x violet blue
25% blue
50% violet blue
25% violet blue (DF violet)

****¹¡ÊÕÍ×è¹ææ ¨Ð´Óà¹Ô¹¡ÒÃÀÒÂËÅÑ§





Opaline Blue
formula Zop bl/Zop bl( à¾È¼Ùé)

 Zop bl/W bl ( à¾ÈàÁÕÂ)

¤ÓÍ¸ÔºÒÂ â¤ÃâÁâ«Áà¾È Z ÁÕ opaline áÅÐ blue »ÃÒ¡¯ÍÂÙè
¹¡à¾È¼ÙéμéÍ§ÁÕ ÍÑÅÅÕ¹¢Í§ opaline áÅÐ blue ·Õè Z ·Ñé§ 2 ¢éÒ§

Ö̈§¨Ð»ÃÒ¡¯ÊÕ Opaline Blue ¶éÒμÑÇ¼ÙéÁÕ ÍÑÅÅÕ¹ ¿éÒ º¹ Z ·Ñé§ 2 ¢éÒ§
áμèÁÕ opaline º¹ Z ¢éÒ§ã´¢éÒ§¹Ö§ ¡ç̈ Ðà»ç¹ ¿éÒ Ê»ÃÔ· âÍ¾ÒÅÒÂ
ÊèÇ¹¹¡à¾ÈàÁÕÂ ÁÕ ÍÑÅÅÕ¹¢Í§ opaline áÅÐ blue  ·Õè Z  áÅÐ W ÁÕÊÕ blue

Mutant Primary
ÊÕ ÅÓμÑÇÊÕ¿éÒÍèÍ¹¡ÇèÒ¿éÒ·ÑèÇä» ÊèÇ¹ËÑÇÊÕ¿éÒà¢éÁ
ÅÑ¡É³Ð¡ÒÃ¶èÒÂ·Í´ Sex Link
ÅÑ¡É³ÐÇ§áËÇ¹·Õè¤Í ÊÕ´Ó/¢ÒÇ
ÅÑ¡É³Ð¾ÔàÈÉ »ÅÒÂ»Õ¡ÁÕÊÕà¢éÁ áÅÐ á¶º¢ÒÇ



à¡Ãà¡ÍÃì àÁ¹à´Å (Gregor Mendel) à¡Ô´ã¹ÇÑ¹·Õè 22 ¡Ã¡®Ò¤Á ¾.È. 2365 (¤.È.1822) ·ÕèàÁ×Í§
Heizendorf »ÃÐà·È Austria «Öè§»Ñ̈ Ø̈ºÑ¹à»ç¹ÊèÇ¹Ë¹Öè§¢Í§àÁ×Í§  Hyncice »ÃÐà·È Czechoslovakia  àÁ¹à´Å
ä é́ÃÑº¡ÒÃÂ¡ÂèÍ§ÇèÒà»ç¹ “ºỐ ÒáËè§¾Ñ¹ Ø̧ÈÒÊμÃì” ́ éÇÂ¼Å§Ò¹¡ÒÃ¤é¹¾º·ÕèÇèÒ é́ÇÂ¡ÒÃ¶èÒÂ·Í´ÅÑ¡É³ÐμèÒ§æ
¢Í§ÃØè¹¾èÍáÁèä»ÂÑ§ÃØè¹ÅÙ¡ËÅÒ¹ ¼Å§Ò¹¢Í§àÁ¹à´Å¤×Í¾×é¹°Ò¹¢Í§·ÄÉ®Õ¾Ñ¹ Ø̧ÈÒÊμÃìÂØ¤ãËÁè

àÁ¹à´Åà¡Ố ã¹¤ÃÍº¤ÃÑÇªÒÇ¹Ò·ÕèÂÒ¡¨¹ «Öè§ÁÕªÕÇÔμ·ÕèÂÒ¡ÅÓºÒ¡ Ë¹·Ò§à ṌÂÇ·Õè̈ Ð·ÓãËéªÕÇÔμà¢Ò Ṍ¢Öé¹
¤×Í¡ÒÃà¢éÒÊÙèÃèÁà§Ò¢Í§¤ÃÔÊμì̈ Ñ¡Ã  »Õ ¾.È. 2390(¤.È.1847) àÁ¹à´Åä é́ºÇªà»ç¹ºÒ·ËÅÇ§ ·ÕèâºÊ¶ì Brunn
àÁ×Í§ Moravis »Ñ¨¨ØºÑ¹¤×Í  Brno »ÃÐà·È Czechoslovakia áÅÐä´éÃÑºμÓáË¹è§ÃÑº¼Ô´ªÍº´ÙáÅÊÇ¹
áÅÐà»ç¹ÍÒ¨ÒÃÂìÊÍ¹Ë¹Ñ§Ê×Í ãËéá¡è¹Ñ¡àÃÕÂ¹ÍÕ¡ é́ÇÂâ´ÂÊÍ¹àÃ×èÍ§·Õèà¡ÕèÂÇ¡Ñº·Ò§¾Ñ¹ Ø̧¡ÃÃÁËÃ×Í¾Ñ¹ Ø̧ÈÒÊμÃì
ã¹àÇÅÒà´ÕÂÇ¡Ñ¹ àÁ¹à´Åà¢éÒÈÖ¡ÉÒ·ÕèÁËÒÇÔ·ÂÒÅÑÂáËè§àÇÕÂ¹¹Ò áμ èàÁ¹à´ÅàÃÕÂ¹äÁè¨º áÅÐä´é¡ÅÑºä»
·Ó§Ò¹·ÕèâºÊ¶ìÍÕ¡¤ÃÑé§

àÁ¹à´ÅÁÕ¤ÇÒÁÊ¹ã¨ÈÖ¡ÉÒ·Ò§´éÒ¹ÇÔ·ÂÒÈÒÊμÃìÍÂèÒ§ÁÒ¡â´Âà©¾ÒÐ·Ò§´éÒ¹¾Ñ¹¸ØÈÒÊμÃì
àÁ¹à´Åä´éÈÖ¡ÉÒÇÔªÒ¿ÔÊÔ¡Êì ¤³ÔμÈÒÊμÃìáÅÐ¸ÃÃÁªÒμ ÔÇÔ·ÂÒÁÒ´éÇÂ ã¹ÊÁÑÂ¢Í§àÁ¹à´Å¹Ñé¹ÁÕ¤ÇÒÁàª×èÍ
à¡ÕèÂÇ¡ÑºàÃ×èÍ§¾Ñ¹¸ØÈÒÊμÃì·Õè¼Ô´ æ ÍÂÙèàªè¹ à¼èÒ¾Ñ¹¸Øì¢Í§¾×ª ÊÑμÇì ¨Ð´ÓÃ§ÍÂÙèä´éâ´ÂäÁèÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§
ÅÑ¡É³ÐáÅÐ¨Ðà»ÅÕèÂ¹á»Å§ÅÑ¡É³Ðμ èÍàÁ×èÍ¸ÃÃÁªÒμ ÔÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ä»

àÁ¹à´Åä´éãªéÊ¶Ò¹·Õ èÀÒÂã¹ºÃÔàÇ³âºÊ¶ìà¾× èÍ·Ó¡ÒÃ·´ÅÍ§ÊÔ è§μ èÒ§æ·Õ èà¢ÒÊ¹ã¨ ·Õ è¹Ñ è¹
ÁÕ¾Ñ¹¸Øì¾×ªÁÒ¡ÁÒÂ áμ èÅÐª¹Ô´áμ¡μ èÒ§¡Ñ¹ÁÒ¡ÁÒÂËÅÒ¡ËÅÒÂáºº ¤ÇÒÁáμ¡μ èÒ§àËÅèÒ¹Õé ·ÓãËéàÁ¹à´Å
Í´¹Ö¡Ê§ÊÑÂäÁèä´é àÁ¹à´Å¨Ö§àÃÔ èÁμ é¹·Ó¡ÒÃ·´ÅÍ§à»ç¹¤ÃÑ é§áÃ¡ã¹»Õ ¾.È.2399(¤.È.1856)

à¡Ãà¡ÍÃì âÂÎÑ¹ àÁ¹à´Å (Gregor Johann Mendel)



â´Âà¢Òä é́·Ó¡ÒÃÃÇºÃÇÁμé¹¶ÑèÇÁÒËÅÒÂæ¾Ñ¹ Ø̧ì¹ÓÁÒ¼ÊÁ¾Ñ¹ Ø̧ì¡Ñ¹ ·Ñé§¶ÑèÇ¾Ñ¹ Ø̧ìà ṌÂÇ¡Ñ¹áÅÐ¶ÑèÇμèÒ§¾Ñ¹ Ø̧ì¡Ñ¹
à»ç¹¨Ó¹Ç¹áμ¡μ èÒ§¡Ñ¹¶Ö§ 22 ª¹Ô´ à¾×èÍÈÖ¡ÉÒÅÑ¡É³Ðμ èÒ§æ¢Í§¶ÑèÇ àªè¹ ÅÑ¡É³Ð¢Í§½Ñ¡¶ÑèÇ ÊÕ¢Í§½Ñ¡¶ÑèÇ
ÅÑ¡É³ÐàÁÅḉ ¢Í§¶ÑèÇ ¤ÇÒÁÊÙ§¢Í§μé¹¶ÑèÇ â´Âà»ç¹àÇÅÒÃÇÁ 8 »ÕàμçÁ ã¹¡ÒÃ·´ÅÍ§ ÃèÇÁ¹Ñº 1,000 ¤ÃÑé§ ̈ ¹ä é́
¢éÍÁÙÅÁÒ¡à¾ÕÂ§¾Í

ã¹»Õ ¾.È.2408 (¤.È.1865) àÁ¹à´Åä´é¹ÓàÊ¹ÍÃÒÂ§Ò¹¼Å¡ÒÃ·´ÅÍ§à¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃ¼ÊÁ
¾Ñ¹¸Øìμ é¹¶ÑèÇ ãËéá¡è·Õè»ÃÐªØÁ Natural History Society ã¹¡ÃØ§ºÃÙ¹¹ì(Brunn) áμ è¼Å§Ò¹¢Í§à¢ÒäÁèä´éÃÑº
¤ÇÒÁÊ¹ã¨¨Ò¡¹Ñ¡ÇÔ·ÂÒÈÒÊμÃìã¹ÊÁÑÂ¹Ñé¹ àÁ¹à´Å¾ÂÒÂÒÁ¼ÅÑ¡ Ñ́¹ãËé¼Å§Ò¹¢Í§à¢ÒãËéä é́ÃÑº¡ÒÃμÕ¾ÔÁ¾ì
ã¹μèÒ§»ÃÐà·È  áμèà¹×èÍ§¨Ò¡àÁ¹à´ÅäÁèãªè¹Ñ¡ÇÔ·ÂÒÈÒÊμÃì·ÕèÁÕª×èÍàÊÕÂ§ ¼Å§Ò¹¢Í§à¢Ò Ö̈§à»ç¹à¾ÕÂ§  unknown
author writing in an unknown journal.

μ èÍÁÒã¹»Õ ¾.È.2409 (¤.È.1866) àÁÅà´Åä´éÃÑº¡ÒÃàÅ×èÍ¹ÊÁ³ÈÑ¡´Ôìà»ç¹à¨éÒÍÒÇÒÊ à¢ÒÁÕÀÒÃÐ
ÃÑº¼Ô´ªÍºÁÒ¡¢Öé¹ ·ÓãËéàÁ¹à´ÅäÁèÁÕàÇÅÒ·Ó¡ÒÃ·´ÅÍ§ã¹àÃ×èÍ§¡ÒÃ¼ÊÁ¾Ñ¹¸Øì¾×ªàËÁ×Í¹ÍÂèÒ§à¤Â
àÁ×èÍÁÕàÇÅÒ¾Í àÁ¹à´ÅàÃÔèÁ·´ÅÍ§¼ÊÁ¾Ñ¹ Ø̧ì¼Öé§ à¾×èÍ¤Ñ́ àÅ×Í¡¼Öé§¾Ñ¹ Ø̧ìãËÁè ·ÕèãËé¹éÓ¼Öé§ Ṍ¡ÇèÒà ỐÁ à»ç¹¡ÒÃ·´ÅÍ§
·Õè¼ÊÁ¼ÊÒ¹ÃÐËÇèÒ§¾×ªáÅÐÊÑμÇì áμ èâª¤ÃéÒÂ ¼Öé§¢Í§à¢ÒÁÑ¡ä»μ èÍÂªÒÇºéÒ¹ã¹ºÃÔàÇ³ã¡Åéà¤ÕÂ§ àÁ¹à´Å
¨Ö§¨Óà»ç¹μ éÍ§ÂØμ Ô¡ÒÃ·´ÅÍ§¤ÃÑé§¹Ñé¹

àÁ¹à´ÅàÊÕÂªÕÇÔμàÁ×èÍÁÕÍÒÂØä é́ 61 ́ éÇÂâÃ¤ËÑÇã¨ÇÒÂã¹ÇÑ¹·Õè 6 Á¡ÃÒ¤Á ¾.È.2427 (¤.È.1884) È¾¢Í§
àÁ¹à´Åä´éÃÑº¡ÒÃ½Ñ§·ÕèÊØÊÒ¹ã¡ÅéâºÊ¶ì ã¹¾Ô¸ÕÈ¾ÁÕÅÙ¡ÈÔÉÂìáÅÐªÒÇºéÒ¹à´Ô¹·Ò§ÁÒÃèÇÁäÇéÍÒÅÑÂàÁ¹à´Å
ã¹°Ò¹Ð¹Ñ¡ºÇª¤¹Ë¹Öè§·Õèä´éÍØ·ÔÈμ¹ãËé¡Ñº¼ÙéÂÒ¡äÃé â´ÂäÁèÁÕ¼Ùéã´ÅèÇ§ÃÙéàÅÂÇèÒ ¾Ç¡à¢Ò¡ÓÅÑ§ÃèÓÅÒÍÒÅÑÂ
¹Ñ¡ÇÔ·ÂÒÈÒÊμÃì¼ÙéÂÔè§ãË-è·ÕèÊØ´¤¹Ë¹Öè§¢Í§âÅ¡

¼Å§Ò¹¢Í§àÁ¹à´Å¶Ù¡»ÅèÍÂäÇé¹Ò¹¶Ö§ 34 »Õ ̈ ¹¡ÃÐ·Ñè§ã¹»Õ ¾.È.2443 (¤.È.1900) ÁÕ¹Ñ¡ÇÔ·ÂÒÈÒÊμÃì
3 ¤¹ ¤×Í ÎÔÇâ¡ à´Í ¿ÃÕÊì (Hugo de Vries) ¹Ñ¡¾Ä¡ÉÈÒÊμÃìªÒÇÎÍÅìáÅ¹ ì́, ¤ÒÃìÅ ¤ÍÃìàÃ¹Êì (Carl Correns)
¹Ñ¡¾Ä¡ÉÈÒÊμÃìáÅÐ¹Ñ¡¾Ñ¹¸ØÈÒÊμÃìªÒÇàÂÍÃÁÑ¹ áÅÐ àÍÃÔª ¿Í¹ áªÃìÁÒ¤ ä«à«à¹¡¡ì(Erich von
Tschermak-Seysenegg) ¹Ñ¡ÇÔ·ÂÒÈÒÊμÃì(agronomist) ªÒÇÍÍÊàμÃÕÂ ä´éÈÖ¡ÉÒ¼Å§Ò¹¢Í§àÁ¹à´Å
áÅÐ¾ºÇèÒ¼Å§Ò¹¢Í§àÁ¹à´Å ·Ò§ é́Ò¹¾Ñ¹ Ø̧ÈÒÊμÃì ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧¡Ñº ·ÄÉ®ÕÇÔÇÑ²¹Ò¡ÒÃ ¢Í§ ªÒÅÊì́ ÒÇÔ¹

¤ÇÒÁÊÓàÃç¨ã¹¡ÒÃ¤é¹¤ÇéÒ ·´ÅÍ§¢Í§àÁ¹à´Å ÍÒ¨ä´éÁÒ¨Ò¡¤ÇÒÁºÑ§àÍÔ- ËÃ×Í¡ÒÃÇÒ§á¼¹¡ÒÃ
·´ÅÍ§·ÕèªÒ-©ÅÒ´ ¤×ÍàÁ¹à´Åãªé μ é¹¶ÑèÇ·ÕèÁÕªèÇ§ÃÐÂÐàÇÅÒàμ ÔºâμáÅÐãËé¼Å¼ÅÔ´ÊÑé¹ áÅÐÁÕà¡ÊÃμ ÑÇ¼Ùé-àÁÕÂ
·ÓãËéà¢ÒÊÒÁÒÃ¶ä é́¼Å¼ÅỐ ã¹áμèÅÐÃØè¹ÃÇ´àÃçÇ ̈ ¹ÊÒÁÒÃ¶ºÑ¹·Ö¡¤ÇÒÁμèÍà¹×èÍ§¢Í§¡ÒÃ·´ÅÍ§ä é́ ÊÓàÃç̈



F=Filial ËÁÒÂ¶Ö§ÃØè¹ ÅÙ¡-ËÅÒ¹

¡®¢Í§àÁ¹à´Å
¡®¢éÍ·Õè 1 ¡®áËè§¡ÒÃáÂ¡μ ÑÇ  (LAW OF SEGREGATION) ÁÕã¨¤ÇÒÁÇèÒ “ÊÔè§·Õè¤Çº¤ØÁ

ÅÑ¡É³Ð·Ò§¾Ñ¹¸Ø¡ÃÃÁ¢Í§ÊÔè§ÁÕªÕÇÔμ ·ÕèÊ×º¾Ñ¹¸ØìáººÍÒÈÑÂà¾È ÁÕÍÂÙèà»ç¹¤Ùèæ áμ èÅÐ¤Ùè¨ÐáÂ¡¨Ò¡¡Ñ¹
ã¹ÃÐËÇèÒ§¡ÒÃÊÃéÒ§à«ÅÅìÊ×º¾Ñ¹ Ø̧ì ·ÓãËéà«ÅÅìÊ×º¾Ñ¹ Ø̧ì áμèÅÐà«ÅÅìÁÕË¹èÇÂ¤Çº¤ØÁÅÑ¡É³Ð¹Õéà¾ÕÂ§ 1 Ë¹èÇÂ
áÅÐ¨Ð ¡ÅÑºÁÒà¢éÒ¤ÙèÍÕ¡àÁ×èÍà«ÅÅìÊ×º¾Ñ¹ Ø̧ì ¼ÊÁ¡Ñ¹”

àªè¹ ¹¡à¾È¼Ùé ÁÕâ¤ÃâÁâ«Á à»ç¹ ZZ àÁ×èÍáÂ¡μÑÇ ¨Ðä é́ Z  áÅÐ Z
¹¡à¾ÈàÁÕÂ ÁÕâ¤ÃâÁâ«Á à»ç¹ ZW àÁ×èÍáÂ¡μÑÇ ¨Ðä é́ Z  áÅÐ w

¡®¢éÍ·Õè 2 ¡®áËè§¡ÒÃÃÇÁ¡ÅØèÁÍÂèÒ§ÍÔÊÃÐ (LAW OF INDEPENDENT ASSORTMENT) ÁÕã¨
¤ÇÒÁÇèÒ “ã¹à«ÅÅìÊ×º¾Ñ¹¸Ø ì¨ÐÁÕ¡ÒÃÃÇÁ¡ÅØ èÁ ¢Í§Ë¹èÇÂ¾Ñ¹¸Ø¡ÃÃÁ¢Í§ÅÑ¡É³Ðμ èÒ§æ ¡ÒÃÃÇÁ
¡ÅØèÁàËÅèÒ¹Õéà»ç¹ä»ä é́ÍÂèÒ§ÍÔÊÃÐ Ö̈§·ÓãËéàÃÒÊÒÁÒÃ¶·Ó¹ÒÂ¼Å·Õèà¡Ố ¢Öé¹ã¹ÃØè¹ÅÙ¡ áÅÐÃØè¹ËÅÒ¹”

Punnett Square
¤×ÍμÒÃÒ§·Õ èãªé¤Ò´¤Ðà¹ÅÑ¡É³Ð¢Í§ÅÙ¡  ·Õ èà¡Ô´¨Ò¡¾èÍ áÁè â´Â¡ÒÃ¡ÒÃàÃÕÂ§à«ÅÊ×º¾Ñ¹¸Ø ì

¢Í§¾èÍáÅÐáÁè μÒÁá¹Çμ Ñ é§áÅÐá¹Ç¹Í¹¢Í§μÒÃÒ§  ¼ÅÃÇÁ¢Í§à«ÅÊ×º¾Ñ¹¸Øì ·Ñ é§ÊÍ§½èÒÂ¨Ðà»ç¹
ÅÑ¡É³Ð¢Í§ÅÙ¡

àªè¹ ¾èÍ ÁÕà«ÅÊ×º¾Ñ¹ Ø̧ì áºº Z áÅÐ Z ¹ÓÁÒàÃÕÂ§ã¹á¹Ç μÑé§
áÁè ÁÕà«ÅÊ×º¾Ñ¹ Ø̧ì áºº Z áÅÐ W ¹ÓÁÒàÃÕÂ§ã¹á¹Ç ¹Í¹

¨Ðä é́ÃÙ»¢Í§ Punnett Square Ñ́§¹Õé

     Z    W

Z    ZZ ZW

Z    ZZ ZW



¡ÒÃ¤Ó¹Ç¹ÊÕ
¤Ó¶ÒÁÇèÒ ¾èÍ-áÁè ÊÕ¹Ñé¹ ÊÕ¹Õé ¨ÐãËéÅÙ¡¹¡ÊÕÍÐäÃºéÒ§ μ èÍä»¹Õé ¤Ô´ÇèÒ¼Ùéμ Ñ é§¤Ó¶ÒÁ ¨ÐÊÒÁÒÃ¶μÍº

¤Ó¶ÒÁãËéμ ÑÇàÍ§ä´éáÅéÇ
μ ÑÇÍÂèÒ§

¾èÍ¹¡ÊÕàËÅ×Í§ x áÁè¹¡ÊÕà¢ÕÂÇ
ÇÔ̧ Õ¤Ó¹Ç¹

¾èÍ¹¡ÊÕàËÅ×Í§ ÁÕ ÍÑÅÅÕ¹ Zino/Zino ËÅÑ§¨Ò¡ â¤ÃâÁâ«Á áºè§μÑÇ ¨Ðä é́ ÍÑÅÅÕ¹ Zino áÅÐ
Zino ¹Óä»àÃÕÂ§á¹ÇμÑé§ ¢Í§ Punnett Square

áÁè¹¡ÊÕà¢ÕÂÇ ÁÕ ÍÑÅÅÕ¹ bl+bl+ZW ËÅÑ§¨Ò¡ â¤ÃâÁâ«Á áºè§μÑÇ ¨Ðä é́ ÍÑÅÅÕ¹  bl+Z
áÅÐ bl+W ¹Óä»àÃÕÂ§á¹Ç¹Í¹ ¢Í§ Punnett Square

ä´é¼Å´Ñ§¹Õé

bl+Z  bl+W

Zino Zinobl+Z Zinobl+W

Zino Zinobl+Z Zinobl+W

¨ÐàËç¹ÇèÒ ä é́ÅÙ¡¹¡ à¾È¼Ùé green/lution ¤ÃÖè§Ë¹Öè§ áÅÐ à¾ÈàÁÕÂ lutino ¤ÃÖè§Ë¹Öè§

***¶éÒ ÍÑÅÅÕ¹ àËÁ×Í¹¡Ñ¹ ãËéãªé ÍÑÅÅÕ¹à ṌÂÇÁÒ¤Ó¹Ç¹¡ç¾Í ( Zino á¶ÇÅèÒ§äÁèμéÍ§à¢ÕÂ¹¡çä é́ )

Green/Lutino  Male Lutino  Female

Lutino  FemaleGreen/Lutino  Male



μ ÑÇÍÂèÒ§
Green/Blue x Blue

ÇÔ̧ Õ¤Ó¹Ç¹

Green/Blue Male = bl+blZZ
Blue Female = blblZW

blZ blW

bl+Z bl+blZZ bl+blZW

blZ blblZZ blblZW

Green/Blue Male Green/Blue Female

Blue FemaleBlue Male



μ ÑÇÍÂèÒ§
GreyGreen/Blue x Blue

ÇÔ̧ Õ¤Ó¹Ç¹

GreyGreen/Blue Male = bl+blG+GZZ
ËÅÑ§¨Ò¡áºè§â¤ÃâÁâ«Á =bl+G+Z, bl+GZ, blG+Z, blGZ

Blue Female = blblZW
ËÅÑ§¨Ò¡áºè§â¤ÃâÁâ«Á =blZ, blW

blZ blW
bl+G+Z bl+blG+ZZ bl+blG+ZW

bl+GZ bl+blGZZ bl+blGZW

blG+Z blblG+ZZ blblG+ZW

blGZ blblGZZ blblGZW

Green/Blue Male

Grey Female

Green/Blue Female

GreyGreen/Blue Male GreyGreen/Blue Female

Blue Male Blue Female

Grey Male


