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⅜ ─ ╩ ∆╢ⱷ◌♬☼ⱶ╩  
 
‚ ─ ≢│ ─ ╖⅜№╢⅜⁸↓╣╕≢∕─ⱷ◌♬☼ⱶ│ ≢№∫√⁹ 

‚ ≈─ ≤ ⅜ ⇔≡ ╩ ∆╢↓≤╩ ⁹ 

‚ ₁─ ≤ ∆╢₈Ⱬ♥꜡ ₉⌐ ⁹ ⇔™ ╩ ╢ ─ ⌐ ⁹ 

 

 ─ ≤⇔≡⁸   ♩ꜝfi☻ⱨ◊כⱴ♥▫Ⱪ

─   ⁸   

₈ ꜝ▬Ⱪⱱ꜡♬◒☻ⱪ꜡☺▼◒♩₉─     ♩ꜝ

fi☻ⱨ◊כⱴ♥▫Ⱪ  ╠│⁸ ⅜ ╩ ∆╢ ╖╩ ⇔

╕⇔√⁹ 

≢│⁸ ─ ≢№╢ ⌐ ∆╢ ≈─ ⅜⁸ ─ ≢№╢

─ ─℮ ⌐№╢ ≤ ∕╣∙╣≤ ⇔╕∆⁹∕─ ⁸

≤⌂╢ ≤⁸ ╩ ⅎ╢ ╩ ≈ ⅜ ╠╣╕∆⁹ ⁸ ≈─ │ ─

─╖╩ ה ⇔⁸ │∕─╒⅛─ │ ⇔⌂™↓≤⅜ ╠╣≡™╕∆⁹

↓╣│⁸ ─ ─ ╖─ ≈≤ ⅎ╠╣≡™╕∆⅜⁸ ⌐╟╡ ⅜

∆╢ ⇔™ⱷ◌♬☼ⱶ│ ⅛∫≡™╕∑╪≢⇔√⁹ 

╠│⁸ ≢⅝⌂™ ─ ⌐≈⅝ ≈№╢ ⅜

≈⇔⅛ ╠╣⌂™ ◦꜡▬♯♫☼♫─ ╩ ⇔≡⁸ ≤ ─

╩ ╠⅛⌐⇔╕⇔√⁹ ≢│ ─ ╩ ⌐│ ≢⅝∏⁸ ─ ─

℮≢ ─ ╩ ∆╢↓≤⅜ ⅛╡╕⇔√⁹↓─ ⅛╠⁸ №╢™│

─ │≤╙⌐ ─ ⌐ ⇔≡⅔╡⁸ ─ ⅜∕╤℮ ⅜

∆╢ ↓≤⌐╟╡ ⅜ ⌐ ∆╢↓≤⅜ ↕╣╕⇔√⁹↕╠⌐⁸ ≤

≢│ ⌂╢ ⱷ◌♬☼ⱶ╩ ≈≤ ⅎ╠╣⁸↓─ ╩ ∆╢↓≤≢⁸№╢ ─

≢ ╩ ↕∑√─∟⁸ ─ ─ ≢ ╩ ↕∑╢₈Ⱬ♥꜡ ₉

╩ ⌐ ⅝ ↓∆↓≤⌐ ⇔╕⇔√⁹ 

Ⱬ♥꜡ ≤│ ≤ ⅜ ⌂╢ ╩ ≈╟℮⌐⌂╢ ─ ╩ ⇔⁸♩►⸗

꜡◖◦≢ ⌐ ↕╣≡™╕∆⁹⇔⅛⇔⁸↓╣╕≢Ⱬ♥꜡ ⅜⌂− ↓╢─

⅛ ╠⅛≢│№╡╕∑╪≢⇔√⁹ ≢⁸Ⱬ♥꜡ ─ ⌐ ─ ─

╖⅜ ↄ ╦∫≡™╢↓≤⅜ ╠⅛≤⌂∫√∞↑≢⌂ↄ⁸ ⌐Ⱬ♥꜡ ─ ╩ ╡

∆↓≤⅜ ≢№╢↓≤⅜ ↕╣╕⇔√⁹ ⁸ ≤ ─ ⌐ ⌂╢ ╩ √

∑⁸ ╩ ⌐ ↕∑╢ ╛⁸ ─ ─ ─ ╩ ⇔≡ ⇔™

⌂ ─ ⌂≥⌐≈⌂⅜╢≤ ↕╣╕∆⁹ 

│⁸ ⌐ ₈

 ₉○fiꜝ▬fi ≢ ↕╣╕⇔√⁹ 

│⁸ ─ ה ⱪ꜡☺▼◒♩⌐╟∫≡ ╠╣╕⇔√⁹ 

  

ⱪ꜡☺▼◒♩ ₈ ꜝ▬Ⱪⱱ꜡♬◒☻ⱪ꜡☺▼◒♩₉ 

   ♩ꜝfi☻ⱨ◊כⱴ♥▫Ⱪ   
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─ ≤  

─ ⌂◒כ♬ꜚ╙ ─ ≈⅜⁸ ≤ ≤™℮⁸ ≈─ ╩

⌐ ↕∑≡⁸ ─ ≢ ⌐⌂╢ ≤ ─ ─ ╩

╢↓≤≢∆ ⁹↓╣╩ ≤™™╕∆⁹ ─ ≤ ╩⁸ ⌂╢

╩ ≈ ≤ ↕∑╢↓≤⅜≢⅝╣┌⁸ ≤ ⌐ ⌂╢ ╩ √∑╢

╟℮ ∆╢↓≤⅜ ≢∆⁹ ─ │ ╩ ⅝⁸ ╠ ←↓≤│≢⅝╕∑

╪⁹↓─√╘ │⁸ ─ ⌐ ≈№╢ ⌐╟╡ ↕╣ ⅛╠ ┘╢₈

₉⌐╟╡ ┌╣╕∆⁹⇔⅛⇔⁸ ─ ⌐╟∫≡ ∂ ─ ≈─

⅜ ┌╣⁸∕╣╠⅜ ⁸ ≤ ∆╢√╘⁸ ≤ ⌐ ⌂╢ ╩ √

∑╢╟℮⌂ │ ⇔™≤ ⅎ╠╣≡⅝╕⇔√⁹╕√⁸ ⅜ ∆╢≤⁸ ╡─

⅜ ↕╣╢↓≤│№╡╕∑╪⁹ ≢⁸♩►⸗꜡◖◦≢│⁸╕╣⌐ ≤ ⅜ ⌂╢

╩ ≈ ≤ ∆╢₈Ⱬ♥꜡ ₉⅜ ↓╢↓≤⅜⁸ ⌐▪ⱷꜞ◌─☻

ⱪꜝ◓⌐╟╡ ⌐ ↕╣≡™╕∆⁹↓╣╕≢⁸≥─╟℮⌐Ⱬ♥꜡ ⅜

↓╢─⅛⁸∕─ ╖│ ↕╣≡™╕∑╪≢⇔√⁹↓─√╘⁸ ≤ ╩ ⌂╢

⌐⇔≡ ╩ ∆╢↓≤│ ⌐│ ≢№╢╙──⁸ ⌂ │ ⇔™

≤ ⅎ╠╣≡⅝╕⇔√⁹ 

 

─  

╠│⁸ ⌐⅔↑╢ ≈─ ⇔═ ─ ≤ ─

≤⁸ ─ ─ ╩ ╠⅛⌐∆╢√╘⌐⁸▪Ⱪꜝ♫ ≢№╢◦꜡▬♯

♫☼♫╩ ™≡ ═╕⇔√⁹ ─ │⁸ ⇔═─ ↄ≢╒╓ ⌐ ⅝╢

√╘⌐⁸ ≤ ─ ╩ ⇔≡ ∆╢↓≤│ ≢⇔√⁹∕↓≢⁸

≈№╢ ⅜ ≈⇔⅛ ╠╣⌂™ ─№╢◦꜡▬♯♫☼♫ ╩

⇔╕⇔√⁹↓─ ─ ╩ ↕∑╢≤⁸ ≤ ─≥∟╠⅛ ─╖

≤ ⅜ ↓╢√╘⁸ ╕√│ ─≥∟╠⅛─╖⅜ ⇔√ ⅜ ╠╣╕∆⁹↓╣╠

─ ╩ ═√≤↓╤⁸≥∟╠─♃▬ⱪ≢╙ ─ │ ⌐│ ∑∏⁸

─ ≢ ─ ╩ ⇔≡™╢↓≤⅜ ⅛╡╕⇔√⁹↓℮⇔√ ⅛╠⁸ ─╟

℮⌂ ⅜№╢≤ ⅎ╠╣╕⇔√ ⁹ 

ᵑ ≤ │⁸∕╣∙╣ ∆╢↓≤≢ ─ ─ ╩ ╘╢╟℮⌐

∆╢⅜⁸≥∟╠⅛ ─ ∞↑≢│ ≢⁸ ─ ╩ ⌐ ╘╢↓≤⅜

≢⅝⌂™⁹ 

ᵒ ≤ ⅜ ≤╙ ∆╢≤⁸ ⌐ ⇔ ─ ╩ ≢

⅝╢⁹ 

╕√⁸ ≤ ≢─ ─ │ ⇔≡ ↓╡⁸ ≢│

╩ ∆╢ ≤⇔≡╟ↄ ╠╣≡™√ ⅜⁸ ─ ⌐

≢№╢↓≤╙ ⅛╡╕⇔√⁹ 

↓╣╠─ ⅛╠⁸ │ ╕√│ ─ ∞↑⅜ ⌐ ⇔√ ⇔═

─ ⌐≈™≡⁸ ⌐ ↕╣√ ≢ ⅜ ∆╢⁸∆⌂╦∟Ⱬ♥꜡

⅜ ↓╢─≢│⌂™⅛≤ ⅎ⁸ ╩ ╘╕⇔√⁹ ⌐│⁸ ≈─ ─℮∟ ∞

↑⅜ ∆╢ ╩ ∆ ─◦꜡▬♯♫☼♫ ╩ ™╕

⇔√⁹ ⌐⁸ ⅜ ≢ ⌐ ╢╟℮⌐↕╠⌐ ╩

ⅎ√ ╩ ╡⁸∕─ ╩ ⌂◦꜡▬♯♫☼♫⌐ ⇔╕⇔√⁹╕√⁸∕─

⌐⁸ │ ⅜ ≢ ⌐ ╢╟℮⌐ ⇔√ ─ ╩ ⇔╕⇔

√⁹↓╣╠─ ─ ╩ ⇔ ╩≈↑≡ ╩ ↕∑╢↓≤⌐╟╡⁸ ╘

─ ─ ≢ ╕√│ ─™∏╣⅛≤ ⇔⁸ ─

≢ ∫√ ─ ⅜ ⅝╕∆⁹↓─↓≤⌐╟╡⁸ ≤ ─ ─ ⅜ ⌂╢ ⅜
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≢⅝╢≤ ⅎ╠╣╕⇔√⁹ ─ ⁸ ≤ ─ ─ ⅜ ⌂╢ ╩ ╢↓

≤⌐ ⇔╕⇔√ ⁸ ⁹◦꜡▬♯♫☼♫≢Ⱬ♥꜡ ⅜ ↕╣√─│ ╘≡─↓

≤≢∆⁹╕√⁸Ⱬ♥꜡ ╩ ⌐ ⅝ ↓∆↓≤⅜≢⅝╢↓≤╙ ╠⅛≤⌂╡╕⇔√⁹

↓╣╕≢ ∞∫√Ⱬ♥꜡ ⌐│⁸ ≤ ─∕╣∙╣─ ⌐╟╢ ⌂

─ ╖⅜ ⌐№╢↓≤⅜ ⅛╡╕⇔√⁹ 

 

─  

─ ╩╙≤⌐⁸ ≤ ─∕╣∙╣⅜≥─╟℮⌐ ⌐

╩ ∆╢─⅛⁸∕─ ╖─ ⅜ ↕╣╕∆⁹ ─ │⁸♪▬♠─◓꜡☻Ɫ

♩כ ╠─ ≤ ≢ ╩ ╡╕∆⁹◓꜡☻Ɫכ♩ ╠│⁸ ─ ⌐

│⁸ ╩≈⅛↕≥╢ ≤™℮ ⌐◄♅꜠fi⅜ ⇔≡ ╩ ⅝ ↓∆↓≤⅜

≢№╢↓≤╩ ⇔╕⇔√⁹ ╛ ─ ⅜≥─╟℮⌐◄♅꜠fi─ ⌐

╦╢─⅛⁸ ─ ─ ⅜ ↕╣╕∆⁹ 

╕√⁸Ⱬ♥꜡ ╩ ⌐ ↓∆↓≤⅜≢⅝╢╟℮⌐⌂∫√↓≤│⁸ ≤

─ ≢─ ⅜ ↕╣╕∆⁹ ≤ │ ─ ≢ ⇔≡ ⅜ ⇔╕∆⁹

∕─ ─ ≤ ─ ≢─ ─╛╡ ╡ ◖Ⱶꜙ♬◔כ◦ꜛfi ⅜ ─ ⌐ ⇔

≡ ╘≡ ≢№╢↓≤⅜ ╠╣≡™╕∆⅜⁸↓╣╕≢│⁸∕╣∙╣╩ ⌂╢

⌐∆╢↓≤⅜ ≢№∫√√╘⌐⁸ ≤ ≢ ↕╣╢ ─ ╩≈↑╢↓≤⅜

⇔ↄ⁸≥─╟℮⌂◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ╦╣≡™╢─⅛⁸ ⌐│ ╠⅛⌐⌂∫≡™

╕∑╪⁹ ─ ⌐╟╡Ⱬ♥꜡ ╩ ⌐ ≢⅝╢╟℮⌐⌂∫√↓≤≢⁸

≤ ─ ⌐╟╢ ─ ╖─ ⅜ ↕╣╕∆⁹ 

≢│⁸ ≤ ─ ╩ ⌐ ∆╢↓≤≢⁸↕╕↨╕⌂ ⅜

↕╣╕∆⁹ ⅎ┌⁸ ≤ ╩ ⌂╢ ⱪ꜡◓ꜝⱶ≢ ∆╢√╘⁸∕╣∙╣⌐

⇔√ ╩ √∑╢↓≤≢⁸ ↄ ⇔√⁸ ─ ≢╙ ∟╛∆™ ╩ ╢↓

≤╙ ⌐⌂╢≤ ↕╣╕∆⁹╕√⁸ ⌐⅔™≡ ⌂╢ ╩ ↕∑ ⇔™

╩ ╢ ⌐⁸ ≤ ─◖Ⱶꜙ♬◔כ◦ꜛfi⅜℮╕ↄ™⅛⌂™√╘⌐ ⅜≢⅝∏⁸

⇔™ ⅜ ╠╣⌂™↓≤⅜№╡╕∆⁹↓℮⇔√ ╩ ╡ ™√╡⁸№╢

™│ ─ ─ ╩◘ⱳכ♩∆╢╟℮⌂ ╩ ╡ ∆↓≤≢⁸ ⇔™ ⌂ ─

⌐≈⌂⅜╢ ╙ ⅎ╠╣╕∆⁹↓─╟℮⌐ ─ ≢Ⱬ♥꜡ ─ ⅜

↕╣⁸ ⌂ ⅜ ⌐⌂∫√↓≤≢⁸ ─ ─ ⇔™ ⅜ ™√≤™

ⅎ╕∆⁹ 
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 ⌐╟╢ ≤ ─ ≤⁸Ⱬ♥꜡ ─ ⌂  

 

⌐╟╡⁸ ─ ⌐ ≤ ⅜ ↕╣╢⁹ 

│ ∂ ╩ ≈ ─ ⌐╟╡ ↕╣╢⁹∕─√╘⁸

⌐ ╢♃fiⱤ◒ ╩ ∆╢╟℮⌂ ≢ ⅜ ↓╢≤⁸ ╙ ╙ ⌐

╢⁹ 

╩ ™≡ ⌐Ⱬ♥꜡ ╩ ↓∆↓≤╩ ╖√ ⁸

⌐ ╢♃fiⱤ◒ ╩ ∆╢ ≤⁸ ⌐ ╢♃fiⱤ◒ ╩ ∆╢

≢ ⅜ ↓╡⁸ ≤ ⅜ ⌂╢ ≢ ╢ ⅜ ╠╣√⁹ 

 

∕╣∙╣─ ≢│⁸ ≤ ∂ ⌐⅔↑╢ ╩ ⇔≡™╢⁹

≢│ ⅜ ⇔≡™╢↓≤⅜ ≢⅝╢⁹ 
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⅜ ⇔═⌐ ⇔√ ⁸ ╩ ⇔═ ⌐№╢ ┼≤ ↑╢√╘⌐

⅛╠ ┘╢ ™ ─ ⁹ ─ ⌐ ─ ╩ ≈⁹ ⅜ ⇔═ ─

⌐ ∆╢↓≤≢ ⅜ ⅝⁸ ⅜ ↕╣╢⁹ 

 

─℮ 

ↄ─ ⁸ ─ ⁸ ─ ⁸ ─ ≤ ─ ⅛╠⌂╢⁸

⌐ ╩ ╢ ⁹ 

 

 

≤ ─ ≈─ ⅜ ╩∆╢ ⌐ ─ ⁹ 

 

Ⱬ♥꜡  

≤ ⅜ ⌂╢ ╩ ≈╟℮⌐⌂╢ ⌂ ─ ⁹ 

 

 

 

ΓIndependent control by each female gamete prevents the attraction of multiple 

pollen tubesΔ 

⌐╟╢ ─ ⅜ ─ ╩ ⇔≡™╢  

 


