
25 ɂɑɒɇɍɡ 2012 Ʌ., ȯɐɄɐɓɊɃɊɒɓɌ 

çȭȧȥȬȰ ȭȪ ȣȽȴȾ ȢȭȭȰȱȰȭȪȱȭȰȪȦȰȮ?è 

ɑɕɃɍɊəɏɂɡ ɍɇɌɘɊɡ 

          ȷɍɇɓɔɌɊɏɐɋ ȧ.Ȭ. 

                   ȪȸɊȥ ȳȰ ȲȢȯ 

    ȪɏɓɔɊɔɕɔ ɘɊɔɐɍɐɅɊɊ Ɋ ɅɇɏɇɔɊɌɊ ȳɊɃɊɒɓɌɐɅɐ ɐɔɆɇɍɇɏɊɡ ȲȢȯ, ȯɐɄɐɓɊɃɊɒɓɌ 



ʙʠʣʝʪ 10 

 

2. ɻʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʦʣʠʧʣʦʠʜʠʷ, ʘʥʝʫʧʣʦʠʜʠʷ. ʈʦʣʴ ʧʦʣʠʧʣʦʠʜʠʠ ʚ ʵʚʦʣʶʮʠʠ 

ʠ ʩʝʣʝʢʮʠʠ. ɸʚʪʦʧʦʣʠʧʣʦʠʜʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʡʦʟʘ ʠ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ.  

 

 

ʙʠʣʝʪ 11 

 

2. ɻʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʦʣʠʧʣʦʠʜʠʷ, ʘʥʝʫʧʣʦʠʜʠʷ.  ɸʣʣʦʧʦʣʠʧʣʦʠʜʳ. 

ɸʤʬʠʜʠʧʣʦʠʜʠʷ ʢʘʢ ʤʝʭʘʥʠʟʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʦʜʦʚʠʪʳʭ ʘʣʣʦʧʦʣʠʧʣʦʠʜʦʚ. 

 

ʙʠʣʝʪ 12 

 

2. ɻʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʦʣʠʧʣʦʠʜʠʷ, ʘʥʝʫʧʣʦʠʜʠʷ.  ɸʥʝʫʧʣʦʠʜʠʷ: ʥʫʣʣʠʩʦʤʠʢʠ, 

ʤʦʥʦʩʦʤʠʢʠ, ʧʦʣʠʩʦʤʠʢʠ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʤʝʡʦʟʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʤʝʪ ʫ ʘʥʝʫʧʣʦʠʜʦʚ, ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ. 

  

ʙʠʣʝʪ 34 

 

2. ʈʦʣʴ ʯʘʩʪʥʦʡ ʛʝʥʝʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʟʤʦʚ ʚ ʩʝʣʝʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʫʪʘʮʠʡ ʠ ʢʦʤʙʠʥʘʪʠʚʥʦʡ ʠʟʤʝʥʯʠʚʦʩ-ʪʠ ʚ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ, 

ʞʠʚʦʪʥʳʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʈʦʣʴ ʧʦʣʠʧʣʦʠʜʠʠ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ.  

 



ȳ ɒɂɓɔɇɏɊɡɎɊ ɏɇɍɞɉɡ ɆɒɕɈɊɔɞ, 

 
                  
                
            
           ɒɂɓɔɇɏɊɡ ɏɇ ɕɎɇɠɔ ɗɐɆɊɔɞ, 

 
 
 
                  ɕ ɒɂɓɔɇɏɊɋ Ƀɐɍɞɚɐɋ Ɋ ɓɍɐɈɏɝɋ ɅɇɏɐɎ, 

 
 
 
                          Ɋ ɄɐɐɃɛɇ Ɍɐɔɍɇɔɝ Ɋɉ Ɏɡɓɂ ɄɌɕɓɏɇɇé 



ʭ 4 

ɻʝʥʦʤ ʜʨʦʟʦʬʠʣʳ ɻʝʥʦʤ ʧʰʝʥʠʮʳ 



A S D 

A B 

T. turgidum  

A B D 

T. aestivum  
ɑɚɇɏɊɘɂ ʤɡɅɌɂɡ Triticum 
aestivum L.,  2n = 6x  = 42  

ȬɂɌ Ʉ ɐɆɏɐɎ ɡɆɒɇ çɕɈɊɄɂɠɔɓɡè ɏɇɓɌɐɍɞɌɐ ɅɇɏɐɎɐɄ ɐɔ 
ɒɂɉɏɝɗ ɄɊɆɐɄ/ɒɐɆɐɄ? 

2ʭ 

4ʭ 

6ʭ 

0,5 ï 3 ʤʣʥ.ʣʝʪ 

7 ï 9,5 ʪʳʩ.ʣʝʪ 
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A B 

T. turgidum  

A B D 

T. aestivum  
ɑɚɇɏɊɘɂ ʤɡɅɌɂɡ Triticum 
aestivum L.,  2n = 6x  = 42  

ȬɂɌ Ʉ ɐɆɏɐɎ ɡɆɒɇ çɕɈɊɄɂɠɔɓɡè ɏɇɓɌɐɍɞɌɐ ɅɇɏɐɎɐɄ ɐɔ 
ɒɂɉɏɝɗ ɄɊɆɐɄ/ɒɐɆɐɄ? 

2ʭ 

4ʭ 

6ʭ 

0,5 ï 3 ʤʣʥ.ʣʝʪ 

7 ï 9,5 ʪʳʩ.ʣʝʪ 



ɅɐɎɇɐɍɐɅɊəɏɝɇ  
ɗɒɐɎɐɓɐɎɝ 

ɗɒɐɎɐɓɐɎɂ  2 

2Ȣ     2Ȥ       2D 

ȰɃɛɊɋ ɆɊɑɍɐɊɆɏɝɋ ɑɒɇɆɐɌ 
 ɒɐɆɐɄ Triticum Ɋ Aegilops 

ȦɊɑɍɐɊɆɏɝɇ Ɇɐɏɐɒɝ 
 ɅɇɏɐɎɐɄ  A, B Ɋ D  
ɎɡɅɌɐɋ ɑɚɇɏɊɘɝ 
 

ȮɡɅɌɂɡ ɑɚɇɏɊɘɂ 

ɅɐɎɐɍɐɅɊəɏɝɇ  
ɗɒɐɎɐɓɐɎɝ 

ɅɐɎɇɐɍɐɅɊəɇɓɌɂɡ Ʌɒɕɑɑɂ ɗɒɐɎɐɓɐɎ 



7 ɅɐɎɇɐɍɐɅɊəɇɓɌɊɗ Ʌɒɕɑɑ ɎɡɅɌɐɋ ɑɚɇɏɊɘɝ. ȥɇɏ Ph1.   

picture from www.jic.ac.uk  

ȣɍɂɅɐɆɂɒɡ Ʌɇɏɕ Ph1 
(pairing homoeologous 1) Ʉ 
ɑɒɐɘɇɓɓɇ ɆɇɍɇɏɊɡ ɌɍɇɔɌɊ 
ɑɒɐɊɓɗɐɆɊɔ ɓɑɂɒɊɄɂɏɊɇ 
ɅɐɎɐɍɐɅɊəɏɝɗ, ɏɐ ɏɇ 

ɅɐɎɇɐɍɐɅɊəɏɝɗ ɗɒɐɎɐɓɐɎ 
 

homologous pairing  homoeologous pairing  



ȥɇɏ Ph1 



ȭɐɌɕɓ Ph1 



ȥɇɏ Ph1 

ɕ ɎɍɇɌɐɑɊɔɂɠɛɊɗ 
Cdk2 ð ɘɊɌɍɊɏɉɂɄɊɓɊɎɂɡ ɌɊɏɂɉɂ (ɒɇɐɒɅɂɏɊɉɂɘɊɡ ɗɒɐɎɂɔɊɏɂ Ʉɐ ɄɒɇɎɡ 
ɒɇɑɍɊɌɂɘɊɊ, ɕəɂɓɔɊɇ Ʉ ɐɃɒɂɉɐɄɂɏɊɊ ɓɊɏɂɑɓɊɓɂ, Ʉ ɒɇɌɐɎɃɊɏɂɘɊɊ) 

Ph1+ Ph1- (ph1)  
ȳɑɂɒɊɄɂɏɊɇ ɔɐɍɞɌɐ 

ɅɐɎɐɍɐɅɊəɏɝɗ ɗɒɐɎɐɓɐɎ 
 

ȳɑɂɒɊɄɂɏɊɇ Ɋ ɅɐɎɐɍɐɅɊəɏɝɗ, 
Ɋ ɅɐɎɇɐɍɐɅɊəɏɝɗ ɗɒɐɎɐɓɐɎ 

ɕ ɑɚɇɏɊɘɝ 

Cdk ɆɇɖɇɌɔɏɝ, Ɋɗ ɂɌɔɊɄɏɐɓɔɞ 
ɓɏɊɈɇɏɂ 

Cdk ɂɌɔɊɄɏɝ 



http://www.jic.ac.uk/staff/graham-moore/wheat_meiosis.htm 

Ȳɐɍɞ Ph1 Ʉ ɆɇɌɐɏɆɇɏɓɂɘɊɊ ɅɇɔɇɒɐɗɒɐɎɂɔɊɏɂ 

ȬɒɐɎɇ Ph1 ɄɂɈɏɝ ɐɑɒɇɆɇɍɇɏɏɝɇ ɓɔɒɕɌɔɕɒɏɝɇ ɐɔɍɊəɊɡ ɎɇɈɆɕ ɅɐɎɇɐɍɐɅɊəɏɝɎɊ ɗɒɐɎɐɓɐɎɂɎɊ! 
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Synthetic allotetraploid  wheat  
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ȿɍɊɎɊɏɂɘɊɡ ɑɐɓɍɇɆɐɄɂɔɇɍɞɏɐɓɔɇɋ 
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