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ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ 

ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 

çʇʨʦʨʘʩʪʘʥʠʝè ʮʚʝʪʢʘ ʨʦʟʳ  



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 

ʇʝʨʝʭʦʜ ʦʪ ʩʝʤʷʜʦʣʝʡ 

ʢ ʟʝʣʝʥʳʤ ʣʠʩʪʴʷʤ  



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 

ʇʝʨʝʭʦʜ ʦʪ ʯʘʰʝʣʠʩʪʠʢʦʚ 

 ʢ ʣʝʧʝʩʪʢʘʤ  



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 

ʇʝʨʝʭʦʜ ʦʪ ʣʝʧʝʩʪʢʦʚ ʢ ʪʳʯʠʥʢʘʤ  



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʄʝʪʘʤʦʨʬʦʟ ʨʘʩʪʝʥʠʡ 

Die Pflanzenmetamorphose 

çʀʜʝʘʣʴʥʦʝè ʨʘʩʪʝʥʠʝ 

 Urpflanze 



ʀʦʛʘʥʥ ɺʦʣʴʬʛʘʥʛ ɻɽʊɽ ʌʨʠʜʨʠʭ ʐʀʃʃɽʈ 



Homeosis is  

ñthe assumption by one member  

of a meristic series, of the form  

or characters proper  

to other members of the seriesò  

Bateson, 1894 

ʇʨʠ ʛʦʤʝʦʟʠʩʝ  

1. ʏʠʩʣʦ ʠ ʧʦʣʦʞʝʥʠʝ  

ʦʨʛʘʥʦʚ ʧʦʩʪʦʷʥʥʳ. 

2. ʆʨʛʘʥ ʟʘʥʠʤʘʝʪ ʪʦ ʞʝ ʧʦʣʦʞʝʥʠʝ, 

 ʥʦ ʦʪʣʠʯʘʝʪʩʷ  

ʧʦ ʧʨʠʟʥʘʢʘʤ. 

(ʅʘʧʨʠʤʝʨ, ʪʳʯʠʥʢʘ  

ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʣʝʧʝʩʪʦʢ). 

Hemerocallis Xhybridus 

 cv.ôFourty Second Streetô 

ʇʦʥʷʪʠʝ ʛʦʤʝʦʟʠʩʘ 



ɸʨʘʙʠʜʦʧʩʠʩ ʊʘʣʷ ï  

ʤʦʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ  

ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʨʝʩʪʦʮʚʝʪʥʳʝ 



ɸʨʘʙʠʜʦʧʩʠʩ ʊʘʣʷ ï  

ʤʦʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ  

ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

çʅʦʨʤʘʣʴʥʳʡè ʮʚʝʪʦʢ: 

 ʜʠʢʠʡ ʪʠʧ 



ɸʨʘʙʠʜʦʧʩʠʩ ʊʘʣʷ ï  

ʤʦʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ  

ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

ʄʫʪʘʥʪ agamous 

  

ʏʘʰʝʣʠʩʪʠʢʠ 

ʃʝʧʝʩʪʢʠ  

ʊʳʯʠʥʢʠ 

ʇʣʦʜʦʣʠʩʪʠʢʠ 

ʃʝʧʝʩʪʢʠ 

ɹʫʪʦʥ 



ɸʨʘʙʠʜʦʧʩʠʩ ʊʘʣʷ ï  

ʤʦʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ  

ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

ʄʫʪʘʥʪ pistillata 

  

ʏʘʰʝʣʠʩʪʠʢʠ 

ʃʝʧʝʩʪʢʠ  

ʊʳʯʠʥʢʠ 

ʇʣʦʜʦʣʠʩʪʠʢʠ 

ʏʘʰʝʣʠʩʪʠʢʠ 

ʇʣʦʜʦʣʠʩʪʠʢʠ 



ɸʨʘʙʠʜʦʧʩʠʩ ʊʘʣʷ ï  

ʤʦʜʝʣʴʥʦʝ ʨʘʩʪʝʥʠʝ  

ʠʟ ʩʝʤʝʡʩʪʚʘ ʂʨʝʩʪʦʮʚʝʪʥʳʝ 

ʄʫʪʘʥʪ apetala2 

  

ʏʘʰʝʣʠʩʪʠʢʠ 

ʃʝʧʝʩʪʢʠ  

ʊʳʯʠʥʢʠ 

ʇʣʦʜʦʣʠʩʪʠʢʠ 

ʇʣʦʜʦʣʠʩʪʠʢʠ 

ʊʳʯʠʥʢʠ 



ʉ=ɻʠʥʝʮʝʡ 

ʉ+ɺ=ɸʥʜʨʦʮʝʡ 

ɸ+ɺ=ɺʝʥʯʠʢ 

ɸ=ʏʘʰʝʯʢʘ 
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Designed by ÉV.Choob 



ʇʦʣʠʤʦʨʬʠʟʤ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ  

ʦʨʛʘʥʦʚ ʘʥʜʨʦʮʝʷ ʫ ʮʚʝʪʢʦʚ Arabidopsis  

ʜʠʢʦʛʦ ʪʠʧʘ 

1. ʊʠʧʠʯʥʳʡ ʮʚʝʪʦʢ: ʂ4 ʉ4 ɸ4+2 G2  

2. ʎʚʝʪʦʢ ʙʝʟ ʦʜʥʦʡ ʢʦʨʦʪʢʦʡ ʪʳʯʠʥʢʠ: 

 ʂ4 ʉ4 ɸ4+1 G2 

3. ʎʚʝʪʦʢ ʙʝʟ ʦʙʝʠʭ ʢʦʨʦʪʢʠʭ ʪʳʯʠʥʦʢ: 

 ʂ4 ʉ4 ɸ4 G2 

4. ɺʩʪʘʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʳʯʠʥʢʠ  

ʤʝʞʜʫ ʜʚʫʤʷ ʜʣʠʥʥʳʤʠ: ʂ4 ʉ4 ɸ5 G2 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʪʳʯʠʥʦʢ  

ʚ ʮʚʝʪʢʘʭ ʜʠʢʦʛʦ ʪʠʧʘ  

ʚʩʝʛʜʘ ʤʝʥʴʰʝ 6. 
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Lepidium pinnatifidum Ledeb. Lepidium ruderale L. 

ʘpetala2 ï   

ʘʣʣʝʣʠ ʩ ʩʠʣʴʥʦʡ 

 ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴʶ 

Arabidopsis thaliana (L.) Heyn. 
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wt 

clv1-4 

ʏʠʩʣʦ ʠ ʧʦʣʦʞʝʥʠʝ ʪʳʯʠʥʦʢ 

 ʫ Arabidopsis ʟʘʚʠʩʷʪ  

ʦʪ ʩʪʨʫʢʪʫʨʳ ʛʠʥʝʮʝʷ,  

ʥʦ ʥʝ ʦʪ ʯʠʩʣʘ ʦʨʛʘʥʦʚ ʦʢʦʣʦʮʚʝʪʥʠʢʘ. 

From Meyerowitz, 1997 

 



ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ 

ʩʦ ʩʪʘʙʠʣʴʥʳʤ  

ʠ ʥʝʩʪʘʙʠʣʴʥʳʤ  

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʨʛʘʥʦʚ 

ʚ ʮʚʝʪʢʝ ʫ ʢʨʝʩʪʦʮʚʝʪʥʳʭ 

ɿʦʥʘ ʚʳʩʦʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ɿʦʥʘ ʫʤʝʨʝʥʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ  

ʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʦʚ 
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ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

R 

Rmin 

Rmax 

dH 

d0 
D 

1. ʇʦʙʝʛ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʮʠʣʠʥʜʨʦʤ  

ʨʘʜʠʫʩʘ R, ʘ ʤʝʨʠʩʪʝʤʘ ï ʧʦʣʫʩʬʝʨʦʡ  

ʪʦʛʦ ʞʝ ʨʘʜʠʫʩʘ.   

2. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʠʤʦʨʜʠʝʚ ʠʜʝʪ 

 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʝ, ʦʛʨʘʥʠʯʝʥʥʦʡ  

Rmin ʠ Rmax. 

4. ʇʨʠʤʦʨʜʠʡ ʠʤʝʝʪ ʥʘʯʘʣʴʥʳʡ ʜʠʘʤʝʪʨ d0. 

3. ʄʝʨʠʩʪʝʤʘ ʨʘʩʪʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ dH. 

5. ɺʦʢʨʫʛ ʧʨʠʤʦʨʜʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʟʦʥʘ 

ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʦʤ D.  

ɺ ʵʪʦʡ ʟʦʥʝ ʧʨʠʤʦʨʜʠʠ ʥʝ ʚʦʟʥʠʢʘʶʪ. 

6. ʅʦʚʳʡ ʧʨʠʤʦʨʜʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

 ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ. 
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R3 
dR3 

dRmin 

dR 

ɿʦʥʘ  

ʙʘʟʠʧʝʪʘʣʴʥʦʡ  

ʨʘʟʤʝʪʢʠ 

ɿʦʥʘ  

ʘʢʨʦʧʝʪʘʣʴʥʦʡ  

ʨʘʟʤʝʪʢʠ 

ɼʦʧʦʣʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʨʘʟʤʝʪʢʠ ʮʚʝʪʢʘ 

Arabidopsis 

1. ɺʚʝʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ  

ʧʦʩʘʜʢʠ ʦʨʛʘʥʦʚ ʥʘ ʬʣʦʨʘʣʴʥʳʡ ʘʧʝʢʩ. 

ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʣʠʨʫʝʤ, ʯʪʦ dH=0. 

2. ʈʘʜʠʫʩ ʥʦʚʦʡ ʟʦʥʳ ʧʦʩʘʜʢʠ ʦʨʛʘʥʦʚ  

ʦʙʦʟʥʘʯʝʥ ʢʘʢ R3. 

3. ɺ ʮʚʝʪʢʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ  

ʢ ʠʥʪʝʨʢʘʣʷʨʥʦʤʫ ʨʦʩʪʫ ʟʘ ʩʯʝʪ  

ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʤʝʨʠʩʪʝʤʳ  

ʩʦ ʩʢʦʨʦʩʪʴʶ dR. 

4. ɻʨʘʥʠʮʳ ʟʦʥ ʧʦʩʘʜʢʠ ʦʨʛʘʥʦʚ  

ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ, ʟʘʜʘʚʘʷ ʧʘʨʘʤʝʪʨʳ  

dR3 ʠ dRmin, ʦʪʣʠʯʥʳʝ ʦʪ 0. 



wt pan 

From Meyerowitz, 1997 

 
From Meyerowitz, 1997 
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ʇʨʝʜʩʢʘʟʘʥʠʷ ʤʦʜʝʣʠ: 

1. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪʥʦʰʝʥʠʷ 

 ʨʘʟʤʝʨ ʤʝʨʠʩʪʝʤʳ/ʨʘʟʤʝʨ ʧʨʠʤʦʨʜʠʷ  

ʦʜʠʥ ʠʟ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʫʛʘ  

(ʥʘʧʨʠʤʝʨ, ʣʝʧʝʩʪʦʢ) ʧʝʨʝʤʝʱʘʝʪʩʷ  

ʚʦ ʚʥʝʰʥʠʡ ʢʨʫʛ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʷ 

 ʥʦʚʳʝ ʧʨʠʟʥʘʢʠ (ʧʨʠʟʥʘʢʠ ʯʘʰʝʣʠʩʪʠʢʦʚ) 
 

2. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʪʦʤ ʞʝ ʩʝʢʪʦʨʝ ʮʚʝʪʢʘ  

ʥʘʜ ʧʝʨʝʤʝʱʘʶʱʠʤʩʷ ʦʨʛʘʥʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʩʙʣʠʞʝʥʠʝ ʦʨʛʘʥʦʚ  

ʚʥʫʪʨʝʥʥʝʛʦ ʢʨʫʛʘ (ʥʘʧʨʠʤʝʨ, ʪʳʯʠʥʦʢ)  

ʠ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʯʝʨʪʳ  

(ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʣʝʧʝʩʪʢʦʚ)  

 
 



ʏʘʰʝʣʠʩʪʠʢ 

ʃʝʧʝʩʪʦʢ 
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Hydrangea cinerea 


