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ⅎ ─

─  

∏™ ⅝◦◒ꜝⱷfi CpAG2SRDX,  Cyclamen 

persicum  Mill.  ASW30  

ⅎ ─

─  

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐↓╣╠⌐ ∆╢

 

ⅎ ─

─  

≈ↄ┌ 1 1  

☿fi♃כ ╒ ╒  

⅛╠ 30 3 31  

1. ╒ ─  

(1) ─ ╡╩ ∆╢√╘⁸ ╒ ╩ ╡ ╗╟℮⌐ⱨ▼fi

☻╩ ⇔≡™╢⁹ 

(2) ╒ ≢№╢↓≤⁸ │ ≢№╢↓≤ ┘

─ ╩ ⇔√ ╩ ╛∆™ ⌐ →≡™╢⁹ 

(3) ╒ ≢ ⇔√ ⁸ ⁸ ⌐ ⇔√ ⁸ ⅎ◦◒

ꜝⱷfi─ ╩ ⌐╟∫≡ ∆╢√╘─ ™ ╩ ⇔≡™╢

≤≤╙⌐⁸ ◦◒ꜝⱷfi─ ╒ ─ ┼─ ╩ ∆╢√╘─

╩ ⌐ ⇔≡™╢⁹ 

(4) ⅎ◦◒ꜝⱷfi─ ⅜⁸ ─ ⌐╟╡ ∆╢↓≤╩

∆╢√╘⁸ │ ╩ ∆╢⁹ 

2. ╒ ≢─  

(1) ⅎ◦◒ꜝⱷfi ┘ ─ ⅎ◦◒ꜝⱷfi

─ ⅜⁸ ╒ ≢ ∆╢↓≤╩ ⌐ ⅎ╢⁹ 

(2) ⅎ◦◒ꜝⱷfi╩ ╒ ─ ⌐ ⇔⁸ │ ∆╢ │⁸

◦◒ꜝⱷfi⅜ ⇔⌂™ ─ ⌐ ╣╢⁹ 

(3)(2)⌐╟╡ │ ∆╢ ╩ ⅝⁸ ⅎ◦◒ꜝⱷfi─

│⁸ ◦◒ꜝⱷfi ┘ ─ ⅎ◦◒ꜝⱷfi

╩ ⇔≡ ╒ ⌐∆⅝ ╗ ⌐╟╡⁸ ⌐ ∆╢⁹ 

(4) ╒ ≢ ⇔√ ⁸ ⁸ │⁸ ⁸ ╒

≢ ∆╢↓≤ ⌐╟╡⁸ ∑∏⌐ ⅎ◦◒ꜝⱷfi⅜ ╒

─ ⌐ ∟ ↕╣╢↓≤╩ ∆╢⁹ 

(5) ╒ ⅜ ∆╢ ⅜ ⌐ ↕╣╢╟℮⌐⁸ ─

┘ ╩ ℮⁹ 

(6)(1)⅛╠(5)╕≢⌐ →╢ ╩ ╩ ℮ ⌐ ↕∑╢⁹ 

(7) ⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢⌐ ∫√

│⁸ ⌐ ╘╢ ⌐ ≠⅝⁸ ╛⅛⌐ ∆╢⁹ 
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 ─ ⌐ √╡ ⇔√  

 

1 │ ─ ∆╢ ─ ⌐ ∆╢  

 

(1) ─ ↑ ┘ ⌐⅔↑╢  5 

 

ᵑ ⁸ ┘  

 

◘◒ꜝ♁► ◦◒ꜝⱷfi ◦◒ꜝⱷfi 

⅛⅜╡┘┌⌂ ≤╙ ┌╣╢⁹ 10 

 

cyclamen 

 

Cyclamen persicum  Mill.   

 15 

ᵒ ─ │  

 

ⅎ ─ ⌐ ™√◦◒ꜝⱷfi─ ─ │ SW6≢⁸ ⅜ ⁸

│ 30 mm ─ ≢№╢⁹ │ ≢№╢⁹SW6 │ ─ ≢

№╢ GM2 ╩ ≤⇔≡ ⇔√ ≢№╢⁹SW6 │⁸◦◒ꜝⱷfi─ ╩ ⇔20 

≡™╢ ─ ≢╙⁸ ∏™ ╩ ⇔≡™╢ AGAMOUS

CpAG1 ⅜ ⇔⌂™↓≤≢⁸ ∏™⅜ ⇔√ 10 ◦◒ꜝⱷfi│

5 ─ ⅝≢№╢ Tanaka et al ., 2013 ⁹ 

 

ᵓ ┘ ─ ⌐⅔↑╢  25 

 

 ◦◒ꜝⱷfi Cyclamen  spp. │◘◒ꜝ♁► ⌐ ⇔⁸ ╩ ≈ ≢№╢⁹◑ꜞ◦

▪⅛╠♩ꜟ◖⁸◐ⱪ꜡☻ ⁸꜠Ᵽⱡfi⌐ ╢ ⌐ ⇔≡⅔╡⁸ ⁸19 ─

⅜ ⁸ ─ ↑ ⁸ ─ ─ ⌂ ⌐ ⇔≡™╢⁹ ≢◦

◒ꜝⱷfi≤⇔≡ ≤⇔≡ ↕╣≡™╢ ◦◒ꜝⱷfi│⁸∆═≡ ─◦◒ꜝⱷ30 

fiהⱭꜟ◦◌ⱶ 1 ⅛╠ ⁸ ↕╣≡⅝√╙─≢№╢⁹ ⁸◦◒ꜝⱷfiה◖►ⱶ C.coum 

Mill. ⁸◦◒ꜝⱷfiהⱫ♦ꜞⱨ◊ꜞ►ⱶ C. hederifolium  Alt. ⁸◦◒ꜝⱷfiה◓ꜝ◄◌ⱶ

C. graecum Link ⌂≥─ ╙ ↕╣⁸ │ ⌂™⌂⅜╠╙⁸ ⅜ ⌐⅔™≡

╙ ⌐ ↕╣≡™╢⅜⁸↓╣╠ ◦◒ꜝⱷfi ┘ ─◦◒ꜝⱷfi╩ ╘⁸◦

◒ꜝⱷfi ⅜ ≢ ⇔√≤─ │⌂™ 1994 1995 200835 

2013 ⁹ 
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⁸ ⌐⅔™≡ ∆╢₈◦◒ꜝⱷfi₉≤│⁸ ◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ

⅛╠ ⁸ ↕╣≡⅝√ ◦◒ꜝⱷfi╩ ∆╙─≤∆╢⁹ 

 

(2) ─ ┘  

 5 

ᵑ ┘ ⌐⅔↑╢ ─  

 

◦◒ꜝⱷfi─ ⅜ ┼─ │ 1900 ─ ≢⁸ ≤⇔≡ ⌐ ↕╣

╢╟℮⌐⌂∫√─│ 37 ≢№╡⁸ ╛ ─ ⅜ ╩ ╘⁸

∆╢╟℮⌐⌂∫√≤ ╦╣≡™╢⁹ ⁸ │ ⌐▬◑ꜞ☻╛♪▬♠⅛╠ ⇔≡™10 

√ 1982 1986 2001 ⁹◦◒ꜝⱷfi─ ≤⇔≡─ ⅜ ⇔√

─│ 10 ≢№╢⁹ ≢─ ⌂ │⁸ ─ 20

≢№╢⁹ ≢─ ⌂ │⁸ ─ 1945 ≢№╢⁹ כꜜ⁸

꜡♇Ɽ≢ ↕╣√ ╩∕─╕╕ ⇔≡™√⅜⁸ ⅜ ─ ⌐№∫√

⅜ ↕╣╢╟℮⌐⌂╡⁸ ≤⇔≡ ⌐ ⅜ ⇔√⁹2013 ─ │15 

1,920 ≢№╡⁸ ꜝfi⁸ ≤ ┬ ─ ⌂ ╙─ ≢⁸ ≤⇔≡│

⁸ ꜝfi╩ ↄ ≢№╢  2014

10 ⁹ 

 ⌐⅔™≡│⁸◦◒ꜝⱷfi─ ─ │ 1870 ╩Ɽ♇꜡כꜜ╠⅛ ⌐ ╦

╣⁸1900 ↄ╠™ ⌐ ⅜ ⇔≡ ↄ─ ⅜ ╠╣≡⅝√⁹ ≢╙ 191020 

⅛╠ 1920 ⌐♪▬♠⁸▬◑ꜞ☻⁸○ꜝfi♄≢ ◒fiⱧfi⸗כ◘√╣↕ ─ │⁸∕

─ ─ ⌐⅛⌂╡ ⅝ↄ ⇔≡™╢⁹ ≢│ ⁸ ⁸ ⌂≥─ ─ ⅜

≢№∫√⅜⁸1980 ↓╤⅛╠ ⌐Ɽ☻♥ꜟ ─ ─ ⅜ ↕╣╢╟℮⌐⌂

∫√⁹ ≢│ 1896 ⌐ⱬꜟ◑כ≢ ─ ⅜ ℮∟⇔√ ⌂ ⅜ ↕╣⁸↕╠⌐

⅜ ⇔⌂™꜡◖◖ ⅝─ ╙ 1908 ⌐ ↕╣≡™╢( 1994 2008)⁹ 25 

◦◒ꜝⱷfi│⁸ ⅜ ↄ ╙ ™√╘⁸ ⌐│ ⁸ ↑─

≢№╢⅜⁸ ⁸Γ●כ♦fi◦◒ꜝⱷfiΔ≤ ┌╣≡™╢ ↑◦◒ꜝⱷfi⅜

↕╣≡™╢⁹↓╣│⁸ ◦◒ꜝⱷfi─ ⅛╠ ─ ™ ⅜ ↕╣⁸

↕╣√╙─≢№╡⁸ │ ⅜ ™⁹ 

 30 

ᵒ √╢ ⁸ ⁸ ┘  

 

⅜ ─◦◒ꜝⱷfi─ ─ │ ≤⇔≡─ ≢№╡⁸ ⅛╠

⁸ ⁸ ╩ ↄ ╕≢≢ ↕╣≡™╢⁹1 1 ─ ⅜ ≢№╡⁸ ⁸

─ 11 12 ⌐ ⁸ ⅎ╩ ™⁸ ≢№╢ 11 12 ─35 

⌐ ∆╢⁹ ⌂ ╩ ╖⁸ ⌐│ ⌐ 15ϴ 20ϴ⅜ ∆╢⁹ ∂≡ 10ϴ ⁸
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30ϴ ≢│ ─ ⁸ ⅜ ╛∆™⁹∕─√╘ ⅜ ─ ≢│⁸ │

─ ⅜ ╙ ≢№╢⁹ ─ ⌐│ ╩ →╢≤≤╙⌐⁸ ⌐╟╢

↑ ╩ ↑╢√╘⁸ 30 50 ╩ ℮↓≤⅜ ⇔≡™╢⁹ │⁸

⌂ ─╒⅛⁸ ⁸ ╩ ≤⇔√ ⅜ ⇔≡™╢⁹

│⁸ ╛ ─ ╩ ⇔≡ ╦╣≡⅝√⅜⁸ ≢│ ─ ⌐ ≠™5 

≡ ∆╢ ⅜ ╦╣≡™╢⁹ ⌐ ™⁸ ─ ⌐№╢ ⌐ ╩ ≡⁸

─ ╩ ∆√╘─ò ╖ó≤™℮ ⅜ ─ ⅜ ╦╣≡™╢ ╙№╢

⁸◦◒ꜝⱷfi─ ⅜ ⅛╠ ⌐ ⇔≡ ≤⌂╢╟℮ ∏≈ ╩ ≢

ⅎ╢ ⁹ ⁸◦◒ꜝⱷfi│╒≤╪≥ ≢№∫√⅜⁸ │ ╙ ⇔⁸

fiכ▼♅ ╛ ≤─ ⁸ ⅜ ⇔≡™╢ 199510 

2008 ⁹ 

 2013 ─ │ ≢ 285 ⁸ ™≢ ⅜ 213 ⁸ ⅜ 103 ≤⌂∫≡™

╢⁹ ─ 2013 ─ │ 203 ha ≢⁸ │ 1,920 ≢№∫√

 2014 10 ⁹ 

 ≢─◦◒ꜝⱷfi ⅜◌ꜞⱤ╛▪ⱷ♇꜡כꜜ⁸│ ≢⁸ ─ │◦◒ꜝ15 

ⱷfi─ ⌐ ⇔≡™╢√╘⁸ ⅜ ─ ≢─ ─╟℮⌂ ─ ☻♩꜠☻⌐╟

╢ ╩ ↑╢↓≤⅜╒≤╪≥⌂™⁹∕─√╘⁸ │ ⌐ ═╣┌ ≢

№╢⁹ ─Ɽ♇꜡כꜜ⌐ ≢№╢ⱬꜟ◑⁸כ○ꜝfi♄⁸♦fiⱴ⁸◒כ♪▬♠⌂≥

─ ≢│⁸ ⅜ ↄ⁸ ≢╙ 25ϴ╩ ╢↓≤⅜╒≤╪≥⌂™√╘ ≢

─ ╙ ╪≢™╢ 2008 ⁹◦◒ꜝⱷfi│⁸ ≤⇔≡ │ ╦╣≡™╢⅜⁸20 

≤⇔≡ ⅛╠─ │ ≢№╡⁸ ≢─ ⁸ ⅜ ≢№╢⁹ 

 

(3) ┘  

 

▬  25 

 

 ◦◒ꜝⱷfi│ ╩ ≈ ≢№╡⁸ │ ≢№╢⁹ ⅛╠ ™ ╩ ∫√

╩ ↕∑⁸ ⌐ ⌐│ ─ │ 30 40 ⌐⌂╢⁹ │⁸ 5 ⁸⅜

ↄ 5 ⁸ ∏™ 5 ⁸ ∏™ 1 ─ ╩ ∆⁹ ─ │ ⇔⁸ ↄ│ ≢

⁸ ⁸ ⅜ ≢№∫√⅜⁸ │ ⁸ ⁸ ⌂≥⅜ ↕╣≡™╢⁹ │ ─30 

⅛╠ ∆╢ 2008 2013 ⁹◦◒ꜝⱷfi─ ─ │⁸

─ 10 3 ≢№╢⁹ 

ⅎ ─ ⌐ ™√ SW6│⁸ ⅜ ─◦◒ꜝⱷfi≢⁸ │ 30 mm ─

≢№╡⁸ │ ≢№╢⁹SW6 │⁸ ≢ ∏™⅜ ⇔≡

10 ⌐⌂∫√ GM2 ╩ ≤⇔√ ⌐╟╡ ≢ ↕╣⁸2012 ⌐35 

22109 ↕╣√⁹SW6│⁸ ∏™╩ √⌂™√╘ ─ ⅔╟┘ ⌐╟╢
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─ │ ╘╠╣⌂™⅜⁸5 ─ ⅜ ⌐⌂╢ ⌂≥⌐⅔™≡│⁸ ≤

∆╢╟℮⌂ ⌂ ─ ∏™ ╩ ∆╢ ⅜ ⇔⁸ ⅜ ╘╠

╣╢↓≤⅜№╢⁹ 

 

꜡ │ ⌂ ─  5 

 

 ─ ≢№╢◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ ─ ─ ⅛╠⁸ │ ⁸

╩ ™ ⌂ ╩ ╗⅜⁸ │ ╘≡ ™⁹ ⌐│ ⌐ 15ϴ 20ϴ⅜ ∆╢⁹

∂≡ 10ϴ ⁸30ϴ ≢│ ─ ⁸ ⅜ ╛∆™⁹╕√⁸ ╙ ℮√╘

─ ™ ⌐│ ⅜ ≤⌂╢⁹ ≤⇔≡─ ╕╡│ ⌐ ⅝ↄ ↕╣⁸10 

⌐╟∫≡│ ⅜ ™√ ⌐│ 50 ⌐⌂╢↓≤╙ ⇔ↄ⌂™ 2008  

 

Ɫ │  

 

    15 

 

♬ │ ─  

 

ᵑ ─ ⁸ ⁸ ┘  

 20 

 ◦◒ꜝⱷfi─ ─ │ ≢№╡⁸ ≢│ ⁸ ≤╙ ≢№╢

╙──⁸ ≢│ ┘ ≤╙⌐ ─ │⌂™⁹◦◒ꜝⱷfi│⁸ ⌐╟╡

╩ ∆╢⅜⁸ ≢│⁸ ⌐ ╩ ™ ⁸ ⅜ ╦╣≡™╢⁹

╩ ╡ ∆≤ ⅜ ∆╢₈ ₉⅜ ∂╢√╘⁸ ⁸ ─ ⅛╠ ╩

⇔≡⁸ ⱪכꜟ◓│√╕ ≢ ⇔ ∆╢ 1995 ⁹◦◒ꜝⱷfi─ │25 

⌐ ⇔™↓≤≢│⌂™⅜⁸ ╛ ⌂≥─ ⅜ ≢№╡ 1995 ⁸

⌐◖fi♩꜡כꜟ↕╣√ ─╙≤≢⁸ ─№╢ ─ ≢─╖ ≢№╢⁹ ─

│╒≤╪≥⌂™⅜⁸ ⌐ ╩∆╢≤ 80%─ ⅜ ∆╢╕≢⌐│ 1 ﬞ

╩ ∆╢↓≤⅜ ↕╣≡™╢⁹╕√⁸ │ ─ 17ϴ⌐⅔™≡ 90%

≤─ ⅜№╢ ⁸2006. ⁸2010 ⁹ ─ ⌐≈™≡│⁸ ⌐╟∫≡30 

│ 3 ≤─ ⅜№╢ 1995 ⁹ │ ─ ≢⁸ 5ﬞ ≢ ∆╢⁹

⌐│ 20 ⅛╠ 40 ─ ╩ ⇔⁸ │ ∆╢≤ ↑⁸ ╩ ≤∆⁹

1986 1994 ⁹ 

 

ᵒ ─ ┘⌐ ⌐⅔™≡ ╩ ⇔℮╢ │ ⅛╠─35 
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≢│ │ ╦⌂™⁹◦◒ꜝⱷfi│ ╩ ⇔≡⅔╡⁸ │ ₁

∆╢⅜ ╛ ⅜ ∂╢↓≤│⌂ↄ⁸ ─╕╕≢ ⌐╟╢ │ ╦╣⌂™

1987 ⁹ ⌐│ ╩↕™─ ⌐ ⇔≡∕╣╠╩ ⌐ ⅎ⁸ ∆╢↓≤⌐

⇔≡™╢╙──⁸ ─ ⌐╟╢ │◦◒ꜝⱷfi ⌐⅔™≡│ ⌐│ ╦╣5 

≡™⌂™ 1987 ⁹╕√⁸ ⌐╟╢ ≢│⁸ ─

Geiter 1977 ⁸ ⇔ 1967 ╛ ╛ ╩ ⇔≡─

5-207830⁸ 5-260870 ⅜ ≢№╢⅜⁸↓╣╠│∆═≡ ⌂ ≤

⌐ ◖fi♩꜡כꜟ↕╣√ ⅜ ≢№╢⁹ 

 10 

ᵓ ⁸ ─ ⁸ ─ ⁸ ≤─ ⅔╟┘▪ⱳⱵ◒

◦☻╩ ∏╢ ╩ ∆╢ │∕─  

 

◦◒ꜝⱷfi─ │⁸ ≢ ⁸ ≤╙ ≢№╢⁹ │ ≢№╢⅜⁸

╛▬☻ꜝ◄ꜟ⌂≥─ ⌐╟╢≤⁸ ≢ ⅜ ↓╢ │ ™⅛⁸╒≤15 

╪≥ ™≤↕╣≡™╢ Affre et al . 1995 Schwartz -Tzachor et al . 2006 ⁹◦◒ꜝⱷfi

─ │ ≢ ⁸ ≤╙ ≢№╢⁹ │ ⇔√ ≢│⁸╒≤╪≥

⇔⌂™ 1985 ⁹ ⌐ ∆╣┌ │ ≢№╡⁸

╩ ↕⌂™⁹◦◒ꜝⱷfi│ ╩ ╡ ∆≤ ─ ⅜ ↓╢ ⅜ ∂╢↓≤⅛

╠⁸ ─ │⁸ ⌐ ↕∑╢↓≤⅜ ≢№╢⁹ 20 

◦◒ꜝⱷfi│⁸◦◒ꜝⱷfi ⌐│ 19 ─ ₈ ₉≤™℮⁹ ⅜

⇔≡⅔╡⁸ ⌐⅔™≡│ ⌂ ─ │ ↕╣≡™⌂™⁹ ─╙

≤≤⌂∫√◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ C. persicum ─ │⁸2 ≢ │ 24

2n=48 ≢№╢⁹∕─ ─ ≢│⁸◦◒ꜝⱷfiהⱫ♦ꜞⱨ◊ꜞ►ⱶ C. 

hederifol ium  ≤◦◒ꜝⱷfiה▪ⱨꜞ◌♫ⱶ C. africanum Boiss. et Reut. │ 2 ≤25 

4 ⅜ ∆╢⅜⁸∕╣ ─ │ 2 ≢№╢ Grey-Wilson , 2002 ⁹

≤ ⌂ │⁸ ─ ─╙≤≤⌂∫√◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ C. persicum

1 ─╖≢⁸ ⁸ ≤─ │ ↓╠⌂™ Legro 1959 ⁹ ≤

◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ C. persicum  2n=48 ─ │⁸

⌐╟╡ ≤◦◒ꜝⱷfiהⱫ♦ꜞⱨ◊ꜞ►ⱶ C. hederifolium (2n=34) ┘◦◒ꜝⱷ30 

fiהⱪꜟⱪꜝ☿fi☻ C. purpurascens Mill. (2n=34) ⁸◦◒ꜝⱷfiה◓ꜝ◄◌ⱶ C. graecum 

(2n=84) ≤─ ≢ ─ ⌐ ⇔√ ⅜№╢⅜⁸↓╣╠─ ⌐ ↕╣√

│⁸ ⌐╟╢ │ ╘╠╣⌂™ Legro 1959 Ishizaka and Uematsu

1992 Ishizaka and Uematsu 1995 Ishizaka 1996 ⁹ 

 ╕√⁸ ⅜▪ⱳⱵ◒◦☻╩ ∂╢ │⌂™⁹ 35 
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ᵔ ─ ⁸ ⁸ ⁸ ⁸ ⅔╟┘  

 

─ ─ │ ╕√│ ≢ ⅝⌂ ⅜ ╘╠╣╢⁹ 

─ SW6│⁸◦◒ꜝⱷfi─ CpAG1 ─ ⅜ ╘╠╣∏⁸ ∏™⅜ ⇔≡

™╢√╘⌐ ╩ ⇔⌂™ Tanaka et al . 2013 ⁹╕√⁸SW6│ 5 ─ ⌂5 

≥⌐⅔™≡│ ⌐ ≤ ∆╢╟℮⌂ ⌂ ─ ∏™ ╩ ∆╢ ⅜

∆╢↓≤⅜ ╘╠╣≡™╢⁹∕─ ⌐│⁸ ─ ⅜ ╘╠╣╢⅜⁸ ∏™│

⇔≡⅔╡⁸ ─ ┼─ ⅜ ⌂™↓≤╩ ⇔≡™╢ 4⁸p2 ⁹ 

─ ─ │ ╕√│ ≢ ⅝⌂ ⅜ ╘╠╣╢⁹ ⌐│⁸ │

13-18 ɡ ⁸ │ 69-99 ≤─ ⅜№╡ ╠ 1984 ⁸ │ ≢№╢⁹╕√⁸10 

◦ꜛ 10 ╩ ⇔√ ≢─ ─ │ 15-25ϴ⅜ ≢№∫√≤─ ⅜

№╢ ╠ 1996 ⁹ 

 │ ⌐╟╢⁹◦◒ꜝⱷfi─ │ ⅝ↄ⁸ ╛⅛⌂ ╩ ∟╛ ∏™⅜

⇔≡™╢≤™℮⁸ ─ ╩ ≈ Buchmann et al . 1983 ⁹Ɑꜟ◦◌ⱶ─

─ ─ ≈≢№╢▬☻ꜝ◄ꜟ≢ ╦╣√ ⌐╟╣┌⁸Ɑꜟ◦◌ⱶ─ ⌐ ╣√15 

≤⇔≡⁸▪◙Ⱶ►ⱴ╛▪Ⱪ Ɫ♫▪Ⱪ ⁸● ◖ⱣⱠ● ⅜ ≢№∫√

Schwartz -Tzachor et al . 2006 ⁹ 

 ─ ┘ ⌐ ⇔≡⁸ ⌐ ╩ ∫√ ─ ≢│⁸ ─

│ 90 cm⁸ ╩ ╡ ⇔√ │ 140 cm 5.8 m/s ≢№╢⁹ │⁸

≢ 90 ≤─ ⅜№╢ ╠ 1992 ⁹ 20 

 

ⱱ  

 

    

 25 

┼ ─  

 

◦◒ꜝⱷfi─ │↓╣╕≢⌐ ─ ─ ⅜№╢⅜⁸╦⅜ ╩ ╘≡

⁸ ≤╙⌐ ─ │⌂™⁹ 

 30 

♩ ∕─  

 

    

 

 35 
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2. ⅎ ─ ⌐ ∆╢  

 

(1) ⌐ ∆╢  

 

▬ ┘ ─  5 

 

─ ┘ ─ ┘ ╩ ⌐⁸∕─ ╩ 1 p1

8 ┘ 2 p1 7 ⌐ ⇔√⁹ 

 

 10 

1 ─ ⁸ ─ ┘  

 

 ◘▬☼ 

bp  

┘  

CpAG2SRDX ◌☿♇♩ 

attB1  25 ɠⱨ□כ☺─ ⌂ ⅎ  

35Spro 924 ◌ꜞⱨꜝ꞉כ⸗◙▬◒►▬ꜟ☻ CaMV ─

35S RNA ─ ⱪ꜡⸗כ♃כ ⁹ ⱪ꜡⸗כ

כ♃ ⌐ ∆╢ ╩ ≢

↕∑╢√╘⌐ ─ ≢№╢⁹CaMV ─

◕ⱡⱶ│ DNA ≢№╢⅜⁸ ╩

∟⁸ ≢ RNA ╩ ⇔≡ ∆╢⁹35S ⱪ

│כ♃כ⸗꜡ ≢⁸ ─╒≤╪≥ ≡─

≢⁸™∏╣─ ⌐⅔™≡╙ ↄ ∆╢↓≤

⅛╠⁸ ╩ ≢ ↕∑╢ ⌐╟ↄ ™

╠╣╢ Mitsuhara et al . 1996 ⁹ 

TMVɎ 44 ♃Ᵽ◖⸗◙▬◒►▬ꜟ☻

Gallie 2002 ⁹ 

CpAG2 750 ◦◒ꜝⱷfi AGAMOUS ◒ꜝ☻ C 

MADS -box ⁸Accession No.: 

AB548890 ⁹ │◦◒ꜝⱷfi ─◒ꜝ☻

C⌐ ∆╢ MADS -box ≢№╡⁸◦

◒ꜝⱷfi⌐│ ∆╢↓≤⅜ ⅛∫≡⅔╡⁸

∕─℮∟─ ≈⌐ ∆╢⁹ ⌐⁸ ∏™≢ ↄ

⇔≡™╢ Tanaka et al . 2011 ⁹ 
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 ◘▬☼ 

bp  

┘  

SRDX  39 ◦꜡▬♯♫☼♫(Arabidopsis thaliana ) ꜞⱪ꜠♇

─ⱷ▬fi♪כ◘ ⁹ ╩ ─ C

⌐ ⇔⁸ ≢ ↕∑╢↓≤≢⁸

⌐ ∆╢ ─ ─ ╩

∆╢↓≤⅜≢⅝╢ Hiratsu et al . 2003 ⁹◦꜡▬

♯♫☼♫ SUPERMAN ♃fiⱤ◒ ⅛╠ ↕

╣√ ≢⁸ C ⌐ ∆╢↓≤╟╡⁸

⅜ ⌐ ↕╣⁸

⅜ ╩ ∆╢ ─ ⅜ ↕╣√

ⅎ ╩ ≢⅝╢↓≤⅜ ╠╣≡™╢

Mitsuda et al . 2006 Ikeda and Ohme -Takagi

2009 Sage-Ono et al . 2011 ⁹ 

NOST 325 ꜞ♂ⱦ►ⱶהꜝ♦▫○Ᵽ◒♃כ Rhizobium   

radiobactor ⱡⱤꜞfi 3õ  

≢⁸ כ♃כⱵⱠכ♃ ┘ mRNA ─ⱳꜞ▪♦♬

ꜟ ◦◓♫ꜟ╩ ╖⁸↓─ ⌐╟╡

(CpAG2SRDX)─ ╩ ↕∑╢ Bevan et al .

1983 ⁹ 

attB1  25 ɠⱨ□כ☺─ ⌂ ⅎ  

HPT ◌☿♇♩   

NOSpro 286 ꜞ ♂ ⱦ ► ⱶ ה ꜝ ♦ ▫ ○ Ᵽ ◒ ♃ כ R.   

radiobactor ⱡⱤꜞfi ⱪ꜡⸗כ♃כ

⁹ⱡⱤꜞfi │⁸Ti ⱪꜝ☻Ⱶ♪

─ T-DNA ⌐ ⇔⁸▪◓꜡Ᵽ◒♥ꜞ►ⱶ 

(Agrobacterium )⅜ ⌐ ⁸ ◕ⱡⱶ⌐

╕╣√ Ti ⱪꜝ☻Ⱶ♪─ T-DNA ⌐◖כ♪↕

╣≡™╢ⱡⱤꜞfi ⅜ ≢

⇔≡⁸ⱡⱤꜞfi⅜ ↕╣⁸ ─ ┘

≤⇔≡ ↕╣╢⁹ ─ⱪ꜡⸗כ♃כ│

─╒≤╪≥ ≡─ ≢ ∆╢⁹ ⱪ꜡⸗

כ♃כ ⌐ ∆╢HPT ╩

≢ ↕∑╢ Ebert et al . 1987 ⁹ 

 

 ─ ⁸ ─ ┘ ─≈≠⅝ 
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 ◘▬☼ 

bp  

┘  

HPT  

 

1023 E. coli Ɫ▬◓꜡ⱴ▬◦fiⱱ☻ⱱ♩ꜝ

fi☻ⱨ▼ꜝכ♀ ≢№╢⁹Ɫ▬◓꜡ⱴ▬◦fiⱱ

☻ⱱ♩ꜝfi☻ⱨ▼ꜝכ♀│Ɫ▬◓꜡ⱴ▬◦fi╩ꜞ

fi ⇔ ↕∑╢↓≤⌐╟╡ Ɫ▬◓꜡ⱴ

▬◦fi ╩ ∆╢ ↓─ ╩ ⇔≡HPT

│ ⱴכ◌כ ≤⇔≡ ↕╣≡™

╢⁹ ⅎ◦◒ꜝⱷfi─ ⱴכ◌כ≤⇔≡

™√ Gritz et al . 1983 ⁹ 

G7T 165 ꜞ ♂ ⱦ ► ⱶ ה ꜝ ♦ ▫ ○ Ᵽ ◒ ♃ כ R.   

radiobactor ─ Ti ⱪꜝ☻Ⱶ♪─ T-DNA ⌐

∆╢ transcript 7 ─ 3' ≢⁸

╩כ♃כⱵⱠכ♃ ╖⁸↓─ ⌐╟╡

(HPT )─ ╩ ↕∑╢ Marc 1990 ⁹ 

RB 25 ꜞ ♂ ⱦ ► ⱶ ה ꜝ ♦ ▫ ○ Ᵽ ◒ ♃ כ R.   

radiobactor ─ T-DNA

Right -border Barker et al . 1983 ⁹ 

LB  26 ꜞ ♂ ⱦ ► ⱶ ה ꜝ ♦ ▫ ○ Ᵽ ◒ ♃ כ R.   

radiobactor ─T-DNA Left -border

Barker et al . 1983 ⁹ 

ⅎ◦◒ꜝⱷfi⌐│ ⇔⌂™  

ColE1 ori  378 E. coli ─ⱪꜝ☻Ⱶ♪  Oka 

et al . 1979 ⁹ 

oriV  619 

 

E. coli ─ⱪꜝ☻Ⱶ♪ Cross 

et al . 1986 ⁹ 

NPTй 350 ꜞ ♂ ⱦ ► ⱶ ה ꜝ ♦ ▫ ○ Ᵽ ◒ ♃ כ R.   

radiobactor ◌♫ⱴ▬◦fiⱱ☻ⱱ♩ꜝfi☻ⱨ

♀כꜝ▼ ≢⁸ ◌♫ⱴ▬◦fi ╩

∆╢ Trieu -Cuot et al . 1983 ⁹ 

 

 

 

 

 5 

 

 ─ ⁸ ─ ┘ ─≈≠⅝ 
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꜡ ─  

 

ᵑ ⁸ ⁸ ◦◓♫ꜟ⁸ ⱴכ◌כ∕─ ─

∕╣∙╣─  

 5 

ⅎ◦◒ꜝⱷfi─ ⌐ ™╠╣√ ─ ─ │ 1 p9 11 ⌐

⇔√⁹ 

 

ᵒ ┘ ⱴכ◌כ─ ⌐╟╡ ↕╣╢♃fiⱤ◒ ─ ⅔╟┘ ♃

fiⱤ◒ כ◑ꜟ꜠▪⅜ ╩ ∆╢↓≤⅜ ╠⅛≤⌂∫≡™╢♃fiⱤ◒ ≤ ╩10 

∆╢ │∕─  

 

ₒCpAG2 ┘ CpAG2SRDX ₓ 

 

1. CpAG2 ┘ CpAG2SRDX ⌐ ∆╢  15 

 

1) ╩ ∆╢ ≤ ABC ⸗♦ꜟ⌐≈™≡ 

 

╩ ∆╢ ╛ ∏™⁸ ∏™⁸⅜ↄ ⌂≥ ─ ╩ ∆╢ⱷ◌♬☼ⱶ│⁸

◦꜡▬♯♫☼♫⌂≥─ ⸗♦ꜟ ╩ ™≡ ⅜ ╘╠╣⁸ ⌐ ABC ⸗♦ꜟ≤™20 

℮ ⸗♦ꜟ⌐╟∫≡ ↕╣≡™╢ 2002 2005 ⁹↓─⸗♦ꜟ│⁸⅜

ↄ ⁸ ⁸ ∏™⁸ ∏™─ 4 ─ ⅜⁸MADS -box─ A⁸B⁸C ─ 3 ≈─

◒ꜝ☻─ ─ ∑⌐╟∫≡ ↕╣≡™╢≤™℮╙─≢⁸A

◒ꜝ☻ ─╖⅜ ∆╢ ≢│⅜ↄ ⅜ ↕╣⁸A ≤ B ◒ꜝ☻ ⅜ ⌐

∆╢ ≢│ ⅜ ↕╣⁸B ≤ C ◒ꜝ☻ ⅜ ⌐ ∆╢ ≢│ ∏™⅜25 

↕╣⁸C◒ꜝ☻ ─╖⅜ ∆╢ ≢│ ∏™⅜ ↕╣╢ 1⁸p17 ⁹╕√⁸⅜

ↄ ⁸ ⁸ ∏™⁸ ∏™─™∏╣⅛─ ⅜⁸ ─ ⌐ ⇔√ ─

⅜⁸◦꜡▬♯♫☼♫ Bowman et al . 1989 ⁸◐fi◑ꜛ♁► Brendan et al . 1999 ⁸

▪◘●○ Nitasaka 2003 ⁸Ᵽꜝ Annick et al . 2010 ⁸▬Ⱡ Yamaguchi et al . 2006

≢ ╦╣⁸↓─⸗♦ꜟ─ ⅜ ↕╣≡™╢⁹ 30 

≢⁸C◒ꜝ☻ ⅜ ♩♇◕כ♃╢╦ ─ ⱷ◌♬☼ⱶ⌐≈™≡─ ⅜⁸

◦꜡▬♯♫☼♫╩⸗♦ꜟ≤⇔≡ ╘╠╣≡⅔╡⁸◦꜡▬♯♫☼♫─ C ◒ꜝ☻

AGAMOUS AG ⌐╟╡ ╩ ♩♇◕כ♃╢╣↕ │ 2,000 ≤ ↕╣≡

™╢⁹↓╣╠─ │⁸AG≤ ⁸ ─ ⌐№╢ ⌐ ∆╢

⌂ ⌐⅔™≡ ⅜ ♩♇◕כ♃⁹╢╣↕ ─ ≤⇔≡⁸SPL/NZZ ∏™35 

─ ≤⌂╢ ─ ≢─╖ ⇔ ─ ╩ ∆╢ Ito et al . 2004 ⁸
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DAD1 ─ ⁸ ─ ⁸ ─ ╩ ∆╢ Ito et al . 2007 ⁸KNU

─ ⌐⅔™≡ ⇔⁸∕─ ≤ ╩ ∆╢≤≤╙⌐ Sun et al . 2009 ⁸

─ ⌐ ╦╢WUS ─ ╩ ∆╢ Lenhard et al ., 2001 ⁸SHP

⇔═─ ─ ⁸ ─ ╩ ∆╢ Liljegren et al ., 2000 ⁸ ⅜

↕╣≡™╢⁹↓╣╠│™∏╣╙ AG─ ≤ ⅜ ↄ⁸AG⅜ ∏™⁸ ∏™ ⌐5 

⇔≡™╢↓≤⅛╠╙⁸ ⌐ ─ ⌐ ⇔≡™╢↓≤⅜ ↕╣≡™╢

2002 2005 2014 ⁹ 

╕√⁸↓╣╕≢─ ⅛╠⁸ ⌐│ ↄ─ ⅜ ≤⇔≡ ⇔⁸∕

╣╠─ ⅜ ⌐ ⇔ ℮Ⱡ♇♩꞉כ◒⌐╟╡ ↕╣╢↓≤⅜ ╠╣≡™╢⁹

ⅎ┌⁸ ─ │⁸AG≡™⅔⌐☺כ♥☻ ╢№≢♩♇◕כ♃─ KNU ─10 

╩ ∆╢↓≤⌐╟╡⁸KNU ⌐╟╢ WUS ─ ╩ ∆╢⁹ ≢⁸

WUS │⁸AG ─ ╩ ⌐ ∆╢↓≤⅜ ↕╣≡™╢ Lenhard et al ., 

2001 ⁹↓─╟℮⌐ AG│⁸ ≤⇔≡ ⌐№╢ ─ ╩ ∆╢ ≢⁸∕

─ │ ─ ⌐╟∫≡⁸ ─ ╩ ↑≡™╢ 2002 2005 ⁹

∕─ ╩ 2 p17 ⌐ ⇔√⁹ 15 

 

2) ◦◒ꜝⱷfi⌐⅔↑╢ C◒ꜝ☻ CpAG1⁸CpAG2 ─ ⅝⌐≈™≡ 

 

◦◒ꜝⱷfi⌐│⁸MADS -box─ C◒ꜝ☻ ⅜ 2 CpAG1⁸CpAG2 ⇔ ◦

꜡▬♯♫☼♫│ AG ─ 1 ⁸CpAG1 ≤ CpAG2 ─ │ ⌐ ⅜ ↄ⁸ ─20 

◦◒ꜝⱷfi ⌐⅔™≡╙ ─ ⅜ ↕╣≡⅔╡⁸CpAG1 ≤ CpAG2 │ ∏™≤

∏™≢ ⇔≡™╢⅜⁸⅜ↄ ⁸ ⁸ ⁸ ⅔╟┘ ≢│ ⇔≡™⌂™⁹↕╠

⌐⁸CpAG1⁸CpAG2 ─ ╩ ∆╢≤⁸CpAG1 │ ∏™╟╡ ∏™≢ ⅜ ↄ⁸

CpAG2 │ ∏™╟╡ ∏™≢ ⅜ ™ Tanaka et al . 2013 ⁹ 

◦◒ꜝⱷfi│⁸ 5 ≢⁸ ∏™ 1 ⁸ ∏™ 5 ⁸⅜ↄ 5 ⅛╠ ╢⅜⁸25 

≤⇔≡ ∏™⅜ ⌐ ⇔≡⁸ 10 ≢⁸ ∏™ 1 ⁸⅜ↄ 5 ─◦◒ꜝⱷfi

⅜ ∆╢⁹↓─ │⁸CpAG2 │ ⇔≡™╢⅜⁸CpAG1 ─ cDNA ─ ⅜

⇔≡⅔╡ CpAG1 ⅜ ⇔≡™⌂™⁹↓─↓≤│⁸CpAG1 │ ∏™ ─ ⁸

CpAG2 │ ∏™ ─ ⌐ ↄ ⇔≡™╢↓≤╩ ⇔≡™╢ Tanaka et al . 2013 ⁹ 

 30 

3) ⅎ◦◒ꜝⱷfi⌐⅔↑╢CpAG2SRDX ─ ⅝≤ ≤─ ⌐≈™≡ 

 

Chimeric REpressor Gene Silencing Technology CRES-T │ ⌐

↕╣≡™╢ ⌐ ™ SRDX ╩ ⇔≡⁸ ╩ ⌐

∆╢ ≢№╢ Mitsuda et al ., 2006 ⁹CRES-T ─ │⁸↓─ ≢ ╠╣√35 

◐ⱷꜝꜞⱪ꜠♇◘כ ╩ ⌐ ╢⌂≥♩♇◕כ♃─⧵≥╢∆ ─
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╩ ∆╢ ╩ ∆╢↓≤≢№╢⁹∕─ ╩ 3 p18 ⌐ ⇔√⁹ ─

CpAG2SRDX │⁸◦◒ꜝⱷfi╟╡ ↕╣√ MADS -boxⱨ□Ⱶꜞכ─ ≢⁸

─ ∏™─ ⌐ ∆╢ CpAG2 ⌐ SRDX ╩ ↕∑√╙

─≢№╢ Tanaka et al ., 2011 Tanaka et al ., 2013 ⁹CpAG2SRDX ╩ ⇔≡⁸ ₁

∏™⅜ ⇔√ CpAG1 ─ ─ ◦◒ꜝⱷfi GM2 ┼ ∆╢↓≤5 

≢⁸ ∏™≢ ↄ ⇔≡™╢ CpAG2 ─ ⅜ ↕╣≡⁸ ─ │ ∏™≤ ∏

™⅜ ↄ⁸ ⅜ ╡ ⇔ ↕╣╢ ╩ ∟⁸ 5 ─ ⅜ 50 60 ⌐

⇔√ ⅎ ╩ ⇔√ 5 p3 ⁹↓╣│⁸ ⅎ ⌐⅔™≡⁸CpAG1 ₁

⇔≡™⌂™ ≤ CpAG2 ─ ─ ⅜ ↕╣╢↓≤≢⁸ABC ⸗♦ꜟ─ B ≤ C◒ꜝ

☻ ⅜ ⌐ ∆╢ ≢─ ∏™ ≤ C ◒ꜝ☻ ─╖⅜ ∆╢ ≢─10 

∏™⅜ ⅜ ↄ⌂╡⁸ ╦╡⌐∕╣╠─ ≢⁸A ≤ B ◒ꜝ☻ ⅜ ⌐ ∆╢

⅜ ↕╣⁸↓─ ⅜ ─ ≢ ⌐ ∆╢↓≤⌐╟╡ ⅜

∆╢≤ ⅎ╠╣╢ 1⁸p17 ⁹↓─↓≤⅛╠ CpAG2SRDX │◦◒ꜝⱷfi─ ∏™

⌐ ∆╢ ─ ≤⇔≡ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 15 

2. ∏™ ⌐ ╦╢ ┘ ─  

 

1) ─  

  

ⅎ◦◒ꜝⱷfi─ ∏™ ┼─ CpAG2SRDX ─ ╩ ∆╢√╘⌐⁸20 

CpAG2SRDX ◌☿♇♩╩ ∆╢ 2≈─ ⅎ◦◒ꜝⱷfi AGM16⁸ASW30 ┘

─ GM2⁸SW6 ⌐≈™≡ ꜠ⱬꜟ≢─ ╩ ∫√⁹ 

CpAG1 ┘ CpAG2 ─ ≢─ ⌐≈™≡ RT-PCR ╩ ∫√ ⁸ ⅎ◦◒ꜝⱷfi

AGM16⁸ASW30 ┘ GM2⁸SW6 ≤╙ │ ╘╠╣⌂⅛∫√ 3

P26 27 ⁹ 25 

⌐⁸ ─ ╩ ╩ ™≡ ∫√⁹ ≢│⁸CpAG2SRDX

◌☿♇♩╩ ∆╢ 2≈─ ⅎ◦◒ꜝⱷfi AGM16⁸ASW30 ┘ ─ GM2⁸

SW6 ╩ ≢ ⇔⁸ ∏™ ┘ ∏™╩ ╗ ╩ ⇔≡⁸ ─ ⌐

⇔√⁹ │⁸◦◒ꜝⱷfi⅛╠ ↕╣≡ ⌐ ⅜ ⇔≡™╢ ≢⁸

CpAG2⌐╟∫≡ ⌐ ╩ ↑╢≤ ⅎ╠╣╢CpDAD I to et al . 2007 ┘CpSHP30 

Savidge et al ., 1995, Liljegren et al ., 2000, ⌐≈™≡ RT-PCR╩ ∫√⁹∕─ ⁸

ⅎ◦◒ꜝⱷfi≢│ ≤ ⇔≡⁸CpDAD ┘ CpSHP ─ ⅜ ⇔≡™╢↓≤⅜

↕╣√ 3 P20 21 ⁹ 

 ╕√⁸ ⌐ ∆╢ MADS -box ─ 9 ─ CpAG2⁸CpAP1⁸CpPI⁸

CpAP3a⁸CpAP3b⁸CpSTK⁸CpMADS1⁸CpMADS2⁸CpMADS3 ⌐≈™≡ RT-PCR35 

╩ ∫√⁹∕─ ⁸ ⌐ ═≡ ⅎ◦◒ꜝⱷfi≢ ⅜ ⇔√ │⁸CpAG2⁸



15 

 

CpMADS3⁸CpAP1 ┘ CpSTK ─ 4 ≢№∫√⁹↓─℮∟ CpAG2⁸CpMADS3 ─

─ │⁸ ⅎ◦◒ꜝⱷfi AGM16 ≢╙ ⌐ ╘╠╣√ 3 P22 25

⁹ 

  

2) ⱷ♃Ⱳ꜡כⱶ  5 

 

CpAG2SRDX ♃fiⱤ◒ ─ ⅜◦◒ꜝⱷfi─ ⌐ ⅎ╢ ╩ ═╢√╘⁸

─ ⌂ⱷ♃Ⱳ꜡כⱶ ╩ ∫√⁹ 

 ≢│⁸CpAG2SRDX ◌☿♇♩╩ ∆╢ 2≈─ ⅎ◦◒ꜝⱷfi AGM16⁸

ASW30 ┘ ─ GM2⁸SW6 ╩ ≢ ⇔⁸ ╩ ⇔ ⌐ ⇔√⁹ 10 

─ ⁸ 6,849 ─ ⅜ ↕╣√⁹ ≤ ⅎ◦◒ꜝⱷfi

─ ─ ⌐⅔™≡⁸ ⅎ◦◒ꜝⱷfi─╖≢ ↕╣√╙─⅜ 7 ⁸

ⅎ◦◒ꜝⱷfi ≢─╖ ↕╣√╙─⅜ 17 ≢№∫√⁹∕─℮∟⁸2≈─ ⅎ◦◒

ꜝⱷfi AGM16⁸ASW30 ⌐ ⇔≡ ⇔√ │⁸ ⅎ◦◒ꜝⱷfi─╖≢

↕╣√╙─│ ↄ⁸ ─╖≢ ↕╣√╙─⅜ 1 ≢№∫√ 2 P16⁸ 615 

P4 ⁹↓─ ⇔≡ ⇔√ ─ ╩ 6 P4 ⌐ ∆╢⁹↓╣╠

24 ─ ─▪ⱡ♥כ◦ꜛfi ⅛╠⁸8 ─ ⌐ ∆╢ ⅜

╠╣√ 6 3-1 3-2 P4 5 ⁹∕─ ⁸™∏╣─ ╙

─ ≢⁸ ┘▪ꜟ◌꜡▬♪ ⅜ ╘╠╣√⁹ 

╕√⁸ ┘ ⅎ◦◒ꜝⱷfi≤╙⌐ ↕╣√ ⌐⅔™≡⁸ ⌂20 

P 0.05 ⅜ ╘╠╣√ ─℮∟⁸ ⇔√╙─│ 133 ≢⁸ ⇔√╙─│

203 ≢№∫√⁹∕─℮∟⁸ ⅎ AGM16 ≤ ASW30 ⌐ ⇔≡ ⇔√

│⁸ ⇔√╙─│ 16 ≢⁸ ⇔√╙─│ ↄ 3 P16⁸ 6 P6 ⁸

│⁸ ╙ ⅝™╙─≢ 3.99 ≢№∫√ 6 5 P6 7 ⁹

≢ ↕╣√ 6,849 ─ ─℮∟⁸ ⅎ AGM16⁸ASW30 ≢25 

⇔≡ ⅜ ╘╠╣√ ─ │⁸0.234%≢№∫√⁹↓╣╠─ ─ ╩

6 P6 7 ⌐ ∆╢⁹ 

  

 

 30 

 

 

 

 

 35 
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2. ⅎ ┘ ⌐ ─  

 

β ∆╢ AGM16⁸ASW30≤ GM2⁸SW6 ─ ⌐⅔™≡ ⇔≡ ↕╣√ ─ ╩ ∆ 

 

 5 

3.  ⅎ ≤ ≤─ ≢ ⌂ ⅜ ╘╠╣√ ─  

 

β ∆╢ AGM16⁸ASW30≤ GM2⁸SW6 ─ ⌐⅔™≡ ⇔≡ ⇔√ ─ ╩ ∆ 

 

CpAG2 ♃fiⱤ◒ ┘ CpAG2SRDX ♃fiⱤ◒ כ◑ꜟ꜠▪⁸⅜ ╩ ⇔≡™╢↓≤⅜10 

╠⅛≤⌂∫≡™╢♃fiⱤ◒ ≤ ╩ ∆╢⅛⌐≈™≡⁸▪꜠ꜟ◕fi♦כ♃ⱬכ☻

FARRP Allergen Protein Database Ver.14 ⁸2014 ≢─ ╩ ∫√≤↓╤⁸ ▪꜠

ꜟ◕fi≤─ ⌐ ⅜ ™↓≤⅜ ↕╣√⁹⇔√⅜∫≡⁸ ♃fiⱤ◒ ⌐▪꜠ꜟ

כ◑ ╩ ∆ │ ⌂ ⅛╠│ ↕╣⌂™⁹ 

 15 

 

 

 

 

 20 

 

 

 

 

ASW30 ⅎ

≤SW6

≤─

AGM16 ⅎ

≤GM2

≤─

∆╢

ⅎ ─╖≢
↕╣√

7 8 0

ⅎ ─╖≢
↕╣√

17 22 1 ID 2974

─

⇔≡
⇔√ ID

AGM16
ASW30

∆╢

333 133 16

33 203 0
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1.  MADS -box ◒ꜝ☻ A⁸◒ꜝ☻ B⁸◒ꜝ☻ C ─ ∑ 

⌐╟╢ ⌐ ∆╢ ABC ⸗♦ꜟ  

 

 5 

 

 

2 ◦꜡▬♯♫☼♫ Arabidopsis thaliala ⌐⅔↑╢ ╩ ∆╢ Ⱡ♇

♩꞉כ◒─ Lenhard et al., 2001 2002 2005 Ito et al. 2007  

 10 

ȭɧȷA ȭɧȷC

ȭɧȷB

A A B B C C

CpAG1 CpAG2

AG

KNUWUS DAD1 SPL/NZZ AG

AP1, AP3, PI, SEP3

SHP
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3 CRES-T ⌐╟╢ ─  5 

 

 

ₒHPT Ɫ▬◓꜡ⱴ▬◦fiהⱱ☻ⱱ♩ꜝfi☻ⱨ▼ꜝכ♀ₓ 

 

  K-12 ─ ≢⁸ ↕╣√Ɫ▬◓꜡ⱴ▬◦fiⱱ☻ⱱ♩ꜝfi☻ⱨ▼ꜝ10כ 

♀│ Ɫ▬◓꜡ⱴ▬◦fi╩ꜞfi ⇔ ↕∑╢↓≤⌐╟╡ Ɫ▬◓꜡ⱴ▬◦

fi ╩ ∆╢ ↓─ ╩ ⇔≡HPT │ ⱴכ◌כ ≤⇔≡ ↕╣

≡™╢⁹ │ ⅜ ↄ⁸▪Ⱶⱡ◓ꜞ◖◦♪ ─Ɫ▬◓꜡ⱴ▬◦fi B⁸

Ɫ▬◓꜡ⱴ▬◦fi B2⁸↕╠⌐ ⅜ ⇔√♦☻♩ⱴ▬◦fi A⁸♦☻♩ⱴ▬◦fi B ╩ꜞfi

∆╢↓≤⅜ ╠╣≡™╢⅜⁸ ─▪Ⱶⱡ◦◒ꜞ♩כꜟ ╛▪Ⱶⱡ◓ꜞ◖◦♪ ─15 

Ⱡ○ⱴ▬◦fi⁸☻♩꜠ⱪ♩ⱴ▬◦fi⁸◕fi♃ⱴ▬◦fi⁸◌♫ⱴ▬◦fi⁸☻Ɑ◒♅ⱡ

ⱴ▬◦fi⁸♩Ⱪꜝⱴ▬◦fi⁸▪Ⱶ◌◦fi │ꜞfi ⇔⌂™ (Rao et al ., 1983)⁹ 

Ɫ▬◓꜡ⱴ▬◦fi כ◑ꜟ꜠▪⅜ ╩╙≈≤™℮ │⌂™⁹╕√⁸Ɫ▬◓꜡ⱴ

▬◦fi ─▪Ⱶⱡ כ◑ꜟ꜠▪⁸⌐≥╙╩ ╩ ⇔≡™╢↓≤⅜ ╠⅛≤⌂∫

≡™╢♃fiⱤ◒ ≤ ╩ ∆╢⅛⌐≈™≡⁸▪꜠ꜟ◕fi♦כ♃ⱬכ☻ : FARRP 20 

Allergen Protein Database Ver.14 ⁸2014 ╩ ∫√≤↓╤⁸ ▪꜠ꜟ◕fi≤─ ⌐

⅜ ™↓≤⅜ ↕╣√⁹⇔√⅜∫≡⁸ ♃fiⱤ◒ כ◑ꜟ꜠▪⁸│ ╩ ∆

│ ⌂ ⅛╠│ ↕╣⌂™⁹ 

 

SRDXCpAG2

CpAG2SRDXCpAG2

C

C
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ᵓ ─ ╩ ↕∑╢ │∕─  

 

ₒCpAG2SRDX ₓ 

 

 CpAG2SRDX ♃fiⱤ◒ │⁸◦◒ꜝⱷfi╟╡ ↕╣√ ╩ ∆╢◒ꜝ☻ C5 

─ MADS -boxⱨ□Ⱶꜞכ─ AG ⌐ ╩ ∆ CpAG2 ⌐⁸◦꜡▬♯♫☼♫⅛╠ ↕╣

√ꜞⱪ꜠♇◘כ ╩ ⇔√╙─≢№╢⁹ ⁸ │ ─ ╩ ∆╢

≤⇔≡ ⇔⁸⌂⅛≢╙ AG │⁸ ┘ ∏™⁸ ∏™⌐⅔™≡─╖ ⌐

⇔⁸ ∏™ ┘ ∏™─ ╩ ∆╢ ╩ ≈↓≤⅜ ╠╣≡™╢

2005 ⁹ 10 

⇔√⅜∫≡⁸CpAG2 ♃fiⱤ◒ │⁸AG ≤ ─ ╩ ≈↓≤⅜ ∫≡™╢↓≤⅛╠

Tanaka et al ., 2013 ⁸ ─ ⌐ ╠⅛─ ╩ ╓∆ │ ╘≡ ↄ⁸

CpAG2 ♃fiⱤ◒ ⌐ ⇔≡ ⌂ ⌐ ╩ ╓∆≤™℮ │⌂™⁹╕√⁸

CpAG2SRDX ♃fiⱤ◒ │⁸CpAG2 ♃fiⱤ◒ ─ C ⌐ꜞⱪ꜠♇◘כ ⅜ ↕╣

≡⁸ ∏™─ ╩ ∆╢ ≤⇔≡ ∆╢↓≤⅛╠⁸ ─ ⌐15 

╠⅛─ ╩ ╓∆ │ ™≤ ↕╣╢⁹ 

╕√⁸CpAG2 ♃fiⱤ◒ ┘ CpAG2SRDX ♃fiⱤ◒ │⁸♃fiⱤ◒ ☻כⱬ♃כ♦

Research Collaboratory for Structural Bioinfomatics (RCSB) Protein Data Bank ≢

⇔√ ⁸ ♃fiⱤ◒ ≤─ ⌐ ⅜ ™↓≤⅜ ↕╣√⁹ 

⇔√⅜∫≡⁸CpAG2SRDX ♃fiⱤ◒ ─ ⌐╟∫≡ ─ ─ ⅜ ∆╢20 

│№╢⅜⁸◦◒ꜝⱷfi⌐ √⌂ ╩ ↕∑╢ │ ™≤ ⅎ╠╣╢⁹ 

 

ₒHPT Ɫ▬◓꜡ⱴ▬◦fiהⱱ☻ⱱ♩ꜝfi☻ⱨ▼ꜝכ♀ₓ 

 

 HPT ♃fiⱤ◒ │⁸Ɫ▬◓꜡ⱴ▬◦fi B ≤ ─ ▪Ⱶⱡ◓ꜞ◖◦♪ ╩ꜞ25 

fi ∆╢ ≢№╢⅜⁸ ╘≡ ⅜ ↄ⁸ ⌐ ≤⌂╡ ╢ ⅜

∆╢↓≤│ ╠╣≡™⌂™↓≤⅛╠⁸ ─ ⌐ ╠⅛─ ╩ ╓∆ │

╘≡ ↄ⁸HPT ♃fiⱤ◒ ⌐ ⇔≡│⁸ ⌂ ⌐ ╩ ╓∆≤™℮ │⌂™⁹ 

 

 (2) ⱬ◒♃כ⌐ ∆╢  30 

 

▬ ┘  

 

ⅎ◦◒ꜝⱷfi─ ⌐ ™╠╣√ pCpAG2SRDX │⁸▪◓꜡Ᵽ◒♥ꜞ►ⱶ ─

pBI101 ⌂≥╩ ⌐ ↕╣√⁹ │⁸ 2 p1 7⌐ ⇔√⁹ 35 

 



20 

 

꜡  

 

ᵑ ⱬ◒♃כ─ ┘  

 

ⅎ◦◒ꜝⱷfi─ ⌐ ™╠╣√ pCpAG2SRDX ─ │ 13,418 bp≢№╢⁹5 

⌂⅔⁸pCpAG2SRDX ─ │ 1 p1 8 ⌐ ⇔√⁹ 

 

ᵒ ─ ╩ ∆╢ ⅜№╢ │⁸∕─  

 

≤▪◓꜡Ᵽ◒♥ꜞ►ⱶ⌐⅔↑╢ ⱬ◒♃כ─ ⱴ⁸≡⇔≥כ◌כ◌♫ⱴ▬◦10 

fi⌐ ∆╢ ╩ ∆╢ NPTй ⅜ ╕╣╢╙──⁸ ⅎ ⌐⁸↓─

│ ↕╣≡™⌂™⁹ 

 

ᵓ ⱬ◒♃כ─ ─ ┘ ╩ ∆╢ │∕─ ⌐ ∆╢  

 15 

ⱬ◒♃כ⌐ ─ ╠╣≡™╢ │ ╕╣≡™⌂™⁹ 

 

 (3) ⅎ ─  

 

▬ ⌐ ↕╣√ ─  20 

 

ⅎ◦◒ꜝⱷfi─ ⌐ ™√ⱬ◒♃כpCpAG2SRDX ─ ─ ┘

┘⌐ ⌐╟╢ ⁸ ⅎ◦◒ꜝⱷfi⌐ ↕╣√ ─ ╩ 4 P21

┘ ╩ 5 p21 ⌐ ⇔√⁹ 

 25 

꜡ ⌐ ↕╣√ ─  

 

─ ┼─ │⁸▪◓꜡Ᵽ◒♥ꜞ►ⱶ ⌐╟╡ ∫√⁹ 

 

 30 

 

 

 

 

 35 
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4 ⱬ◒♃כpCpAG2SRDX ─  

β  ─ │⁸T-DNA RB ╩ ≤⇔√ⱪꜝ☻Ⱶ♪ ─ 

╩ ∆⁹ 5 

 

 

 

 

 10 

5 T-DNA ─  

β │◘◙fiⱩ꜡♇♩ ⌐╟╡ ╩ ╖─  

 

 

 15 

 

GT7 CpAG2NOSpro
attB1

35Spro ¢a±ʍHPT SRDXNOST
attB2

T-DNA RB T-DNA LB

EcoRIHindIIIBamHI BamHI
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Ɫ ⅎ ─ ─  

 

ᵑ ⅜ ↕╣√ ─ ─  

 

 ▪◓꜡Ᵽ◒♥ꜞ►ⱶ ─ ⅛╠ ↕╣√ ╩Ɫ▬◓꜡ⱴ▬◦fi 5 mg/l5 

╩ ╗ ≢ ∆╢↓≤⌐╟╡ ⇔√⁹2009 ⌐ ⌐ ╩ ∫√⁹

⌐│ Agrobacterium tumefaciens EHA101 ─ ⌐⁸ ─ ╩ 3 ⇔⁸

╤ ≢ ⌂ ╩┤⅝ ∫√ ⁸ ⌐ ⇔⁸7 ≢ ⇔√⁹∕

─ ⁸◌ꜟⱬ♬ꜞ◦fi╩ 500mg/l ⅎ√ MS ≢ ⇔⁸ ⌐Ɫ▬◓꜡ⱴ

▬◦fi 5 mg/l ≤◌ꜟⱬ♬ꜞ◦fi╩ 500mg/l ⅎ√ ה ┼ ⇔√⁹10 

≢ ╩ ↑∏⌐ ⌐ ⅛╠ ⁸ ∆╢◌ꜟ☻╩ ╡ ⇔⁸ ╩

╡ ⇔⁸◌ꜟ☻⅛╠ ╩ ↕∑√⁹Ɫ▬◓꜡ⱴ▬◦fi ╩ ⇔√

╩ ⌐ ⇔≡ ╩ ↕∑√ ⁸ ╩ ∫√⁹ │ → ⁸

─▬fi◐ꜙⱬכ♃≢ ⇔√ Tanaka et al ., 2011 Tanaka et al ., 2013 ⁹ 

 15 

ᵒ ─ ⅜▪◓꜡Ᵽ◒♥ꜞ►ⱶ ─ │▪◓꜡Ᵽ◒♥ꜞ►ⱶ ─ ─   

   

 

ⅎ ─ ⌐ ™√▪◓꜡Ᵽ◒♥ꜞ►ⱶ│ ⌐ ⌐◌ꜟⱬ♬◦ꜞfi╩

∆╢↓≤≢ ⇔√⁹⌂⅔⁸ ⅎ ─▪◓꜡Ᵽ◒♥ꜞ►ⱶ⅜20 

⇔≡™⌂™↓≤│⁸ ⅎ ─ ─ ⅛╠─ ╩▪◓꜡Ᵽ◒♥ꜞ►ⱶ⅜

⌂◌ꜟⱬ♬◦ꜞfi ─ LB ⌐ ⇔⁸∕─ ≢▪◓꜡Ᵽ◒♥ꜞ►ⱶ─◖꜡

⅜כ♬ ↕╣≡™⌂™↓≤╩ ∆╢↓≤≢ ⇔√ 5⁸p.11 ⁹╕√⁸

ⅎ │⁸ ⅎ√ ⅛╠─ ⌐ ∆╢╙──╖≢№╡⁸ ⌐╟╡

⇔≡™╢⁹ │⁸ ╩ ™⁸ ⇔√◌ꜟⱬ♬◦ꜞfi ─ MS25 

≢ ╩ ╡ ⇔≡ ℮⁹∕─ ≢▪◓꜡Ᵽ◒♥ꜞ►ⱶ─◖꜡♬כ⅜ ↕╣

≡™⌂™↓≤╩ ∆╢↓≤≢⁸ ⅎ ⌐│ ⌐ ™√▪◓꜡Ᵽ◒♥ꜞ►ⱶ│

⇔⌂™↓≤╩ ⇔√⁹╕√⁸ ⅎ ─ ⅛╠ DNA ╩ ⇔⁸ⱬ

─כ♃◒ ⌐ ╕╣╢ ⱴכ◌כ NPTй ╩ ≤

⇔√ PCR ╩ ∫√≤↓╤⁸ⱬ◒♃כpCpAG2SRDX ─ │ ⇔⌂⅛∫√⁹30 

↓─↓≤⅛╠⁸ ⅎ ⌐│ ⌐ ™√▪◓꜡Ᵽ◒♥ꜞ►ⱶ│ ⇔⌂™↓≤╩

⇔√ 5⁸p. 11 12 ⁹ 

 

ᵓ ⅜ ↕╣√ ⅛╠⁸ ↕╣√ ─ ─ ╩ ⇔√ ⁸

⌐ ⇔√ ⁸∕─ ⌐ ⌂ ╩ ∆╢√╘⌐35 

™√ ╕≢─ ─  
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 ⇔√ ─ ⅛╠ DNA ╩ ⇔⁸ ─ ─ ╩ PCR ⌐╟╡ ⇔

≡ ╩ ≈ 28 ╩ ⇔√ T0 ⁹↓╣╠─ ╩

─▬fi◐ꜙⱬכ♃≢ ⇔⁸ ─ ≢№∫√ 10 ╩ 1 ⇔√ 2010 ⁹↕╠⌐⁸

↓╣╠─ ╩ ≢ ⇔√⁹ ─ ⁸ ∏™─ ┘ ⅝5 

─ ⌐╟╡ 4 ╩ 2 ⇔√ 2011 ⁹2 ⇔√ 4 ⌐≈™≡⁸∕╣∙╣

⌐╟╡ ⇔≡ ╩ ⇔≡⁸ ≢ ⇔√⁹ ─ ⁸

CpAG2SRDX ─ ─ ⁸ ∏™─ ┘ ⅝ ⅛╠ ⌐ ⇔⁸

ⅎ◦◒ꜝⱷfi ASW30 ╩ ⇔√ 2011 2012 ⁹ 

ⅎ │⁸ ⅎ√ ⅛╠─ ⌐ ∆╢╙──╖≢№╡⁸ ⌐╟10 

╡ ⇔≡™╢⁹ │⁸ ╩ ™≡ ℮ 1995 ⁹ ⌐│⁸

ⅎ ─ ╩◌ꜟ☻ ⌐ ⇔⁸ ⌐ ⇔≡⅝√◌ꜟ☻╩ ╡ ⇔⁸

⌐ ⇔≡ ╩ ↕∑╢⁹↓╣╠─ ╩⁸ ⌐ ⇔

≡ ╩ ↕∑╢⁹ ⌐ ™√ │⁸ ⌐╟╡

↕∑√ ⅛╠ ⁸ ↕∑⁸ ─ ⌐ →⇔√ ≢№╢⁹↓─╟℮⌂15 

≢│⁸ ╛ ≢ ╩⇔⌂ↄ≡╙◌ꜟ☻╩ ™√ ⌐⅔™≡ ╩

∂╢↓≤⅜ ╠╣≡™╢⅜⁸∕─ │ ⁸ ⁸ ┘ ⌐╟

∫≡ ⅝ↄ ⌂╢↓≤⅜ ╠╣≡™╢⁹ 

ⅎ ─ │⁸ⱨꜝ☻◖ ≢ ≢ ⇔≡⅔╡⁸ ⅎ ─

─ │⁸ ⅎ√ ─ ⌐ ∆╢ T0 ─╙─≢№╢ 6⁸p24 ⁹ 20 

ⅎ◦◒ꜝⱷfi ASW30 ─ ─ │⁸ ⅎ T0 ⌐ ╢⁹ 
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6 ⌐ ⌂ ╩ ∆╢√╘⌐ ™√  

         β │∆═≡ T0 ⁸ │ ╩ ∆ 

 5 

(4) ⌐ ⇔√ ─ ┘ ⌐╟╢ ─  

 

ᵑ ⇔√ ─ ⅜ ∆╢  

 

ⅎ T0 ─ ⁸ ⁸ ⁸ ┘ ⌐⅔↑╢10 

CpAG2SRDX ⁸HPT ─ ─ ⌐≈™≡⁸◕ⱡⱶ DNA ⌐╟╢ PCR

⌐╟╢ ╩ ∫√⁹ ⌐⅔™≡ ↕╣╢ ─◦◓♫ꜟ⅜ ⅎ ─

⁸ ⁸ ⁸ ┘ ≢ ↕╣√ 3  p.2 3 ⁹╕√⁸▪◓꜡Ᵽ◒

♥ꜞ►ⱶ ≢ ⇔√ⱬ◒♃כpCpAG2SRDX │⁸ ◕ⱡⱶ≤ ╩ √⌂™√

╘ ◕ⱡⱶ ⌐ ↕╣╢↓≤│ ⅎ⌐ↄ™⁹╟∫≡⁸ ↕╣√ │ ⁸ ⁸15 

⁸ ┘ ─ ⌐ ∆╢≤ ⅎ╠╣╢ 

 

ᵒ ↕╣√ ─ ─◖Ⱨכ ┘ ↕╣√ ─ ─ ⌐⅔↑╢ 

─  

 20 

T0 ⅎ ⌐⅔↑╢◘◙fiⱩ꜡♇♩ ⌐╟╢ ╩ ™⁸CpAG2SRDX

SW6

pCpAG2SRDX

101

4 ASW30 19 21 222

ASW30

2013 2014

T0
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ⱪ꜡כⱩ ┘ HPT ⱪ꜡כⱩ╩ ™⁸2 ─ ≢ ⇔√ ⅎ

◕ⱡⱶ⌐ ⇔≡ ╠╣√◦◓♫ꜟ─◘▬☼⅛╠T-DNA ─◕ⱡⱶ┼─ ⸗♦ꜟ╩ ⇔√⁹

∕─ ⁸ ↕╣√ │⁸ ⅎ ◕ⱡⱶ ⌐⁸T-DNA ─ LB ⅛╠ RB ⌐ ╢

⅜ 1 ⁸T-DNA ─ HPT ◌☿♇♩ ⅜ ⇔√ CpAG2SRDX ◌☿♇♩⅜ 1 ┘

T-DNA ─CpAG2SRDX ◌☿♇♩ ⅜ ⇔√HPT ◌☿♇♩─ ⅜ 1 ⌐5 

∆╢≤ ⅎ╠╣⁸ 3◖Ⱨכ ∆╢↓≤⅜ ↕╣√ 3 p.4 12 ⁹ 

ⅎ ─ ─ │⁸ ⅎ T0 ─ ⌐ ∆╢╙

──╖≢№╢√╘⁸ ⌐⅔↑╢ ─ │ ⇔≡™⌂™⁹ 

 

ᵓ ⌐ ◖Ⱨכ⅜ ⇔≡™╢ │⁸∕╣╠⅜ ⇔≡™╢⅛ ╣≡™╢⅛ 10 

─  

 

CpAG2SRDX ⌐≈™≡│⁸◘◙fiⱩ꜡♇♩ ⌐╟╡ ╩ ∫√ ⁸3 ◖Ⱨכ─

⇔√ CpAG2SRDX │ ─ ⌐◦◓♫ꜟ⅜ ╘╠╣⁸ ↕╣√ │ 2◖Ⱨ

כ ∆╢↓≤⅜ ↕╣╢⁹ ⌐ ↕╣√ ─ ─ ⅛╠│⁸2◖Ⱨ15 

⅜כ ⇔≡ ⇔≡™╢ │ ╠╣≡⅔╠∏⁸ │ ╣≡ ∆╢╙─≤

ⅎ╠╣╢⁹ 

 

ᵔ ─▬⌐⅔™≡ ⌐ ↕╣╢ ⌐≈™≡⁸ ≢─ ┘  

≢─ ─  20 

 

 ⇔√ CpAG2SRDX ─ ≢─ ⌐⅔™≡⁸ ⅎ ─ ⁸

⁸ ┘ ╩◘fiⱪꜟ≤⇔≡ CpAG2SRDX ⁸HPT ⌐

∆╢ RT-PCR╩ ∫√⁹∕─ ⁸CpAG2SRDX ┘ HPT │ ⅎ ─

⁸ ⁸ ┘ ≢ ⅜ ↕╣√ 3 p.13 14 ⁹ 25 

╕√⁸ ╖ ⅎ │ ≢ ╩ ∫≡™╢⅜⁸ ⅎ ⅛╠ ╩

∫√ ⅎ ─ No.1 7 ⌐⅔™≡╙ CpAG2SRDX ┘ HPT

─ │ RT-PCR ⌐╟╢ ─ ⁸ ⇔≡™╢↓≤⅜ ↕╣√ 3 p.15

16 ⁹ 

ⅎ ─ ─ │⁸ ⅎ T0 ─ ⌐ ∆╢30 

╙──╖≢№╢√╘⁸ ⌐⅔↑╢ ─ │ ⇔≡™⌂™⁹ 

 

ᵕ ►▬ꜟ☻ ∕─ ╩ ⇔≡ ↕╣√ ⅜ ⌐ ↕╣╢⅔∕╣ 

─№╢ │⁸ ─ ⅔╟┘  

 35 
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(5) ⅎ ─ ┘ ─ ┘⌐∕╣╠─ ┘  

 

  ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ DNA ─ ╩ ⇔√ ⌂ⱪꜝ▬ⱴכ╩

™≡⁸PCR ⌐╟╢ ⅎ ─ ⌂ ⁸ ⅜ ≢№╢ 3 p.175 

18 ⁹ ⌐≈™≡│ 20 ng─ DNA ╩ ™╣┌ ≢№╢⁹

⌐≈™≡│⁸ PCR─ │◕ⱡⱶ DNA ≢ 0.025 ≢№╢ 3 p.19

⁹ 

 

(6) ╕√│ ─ ∆╢ ─ ≤─  10 

 

ᵑ ↕╣√ ─ ─ ⌐╟╡ ↕╣√ ╕√│ ─  

⌂  

 

 ⅎ◦◒ꜝⱷfi┼ ↕╣√ CpAG2SRDX │⁸ ─ CpAG2 ─15 

╩ ∆╢↓≤⌐╟╡⁸ ∏™─ ⅜ ⇔⁸ ╦╡⌐ ⅜ ↕╣╢↓≤≢

╩ ↕∑╢ 40 50 ⁹ 

 

ᵒ ⌐ →╢ │ ⌐≈™≡⁸ ⅎ ≤ ─ ∆ 

╢ ─ ≤─ ─ ─ ┘ ⅜№╢ │∕─  20 

 

 ⅎ◦◒ꜝⱷfi─ │⁸ ⅎ◦◒ꜝⱷfi─ SW6 ≢№╡⁸ │

CpAG2SRDX ┘ HPT ≢№╢⁹ ≢№╢◦◒ꜝⱷfi│⁸ ⅜ ⌐

⌂ │ ⇔⌂™⁹╕√⁸ ה꜡(1)ה2 ɔה p19 ⌐ ─≤⅔╡⁸CpAG2SRDX

♃fiⱤ◒ ⅔╟┘ HPT ♃fiⱤ◒ ⌐ ⇔≡│⁸ ⌂ ⌐ ╩ ╓∆≤™℮25 

│⌂™⁹ 

╒ ╩ ℮⌐ √∫≡⁸ ⌐ ⅎ◦◒ꜝⱷfi─ ⌐ ∆╢

♃כ♦ ─ ╩ ╢√╘⌐⁸ │ ™≈⌐♃כ♦─≡™≈⌐

≡ ╩ ™⁸↓╣╠╩ ╘≡ ╩ ∫√⁹ 

 30 

a ┘ ─  

 

 ┘ ⅎ 7 ╩ ┘⌐ ⌐⅔™≡ ⇔⁸ ≤

⇔≡ ─ ↕⁸ ─ ↕⁸ ─ ⁸ ─ ⁸ ─ ↕⁸ ─ ⁸ ─ ↕⁸

─ ↕⁸ ┘ ⌐ ≠ↄ ⌐ ∆╢ ─ ⌂35 

⌐≈™≡⁸ ⇔√ 5 p.3 4 ⁹↓─℮∟⁸ ─ ⌐⅔™≡⁸
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≤ ⅎ ⌐⅔™≡ Student t ⁸ 5% ⅜ ╘╠╣√⁹

⌐│⁸ ─ ⅜ 29.4 ≢№∫√─⌐ ⇔⁸ ⅎ ≢│ 18.6 ≢

№∫√⁹↓╣│⁸ ⌐╟╡ ⇔√ ≤ ⅎ ─ ─ ⅜☺כ♥☻

⌂∫√↓≤⅛╠⁸ ⌐ ™√ ─ ─ ⅜ 10 15 ⁸ ⅜ 10mm ≢№

∫√─⌐ ⇔⁸ ⅎ ─ ─ ⅜ 4 15 ⁸ ⅜ 5 10mm ≤ ─ ⌐5 

⅜№╡⁸ ╩ ⇔√ ─ ─ ™ ┘ ─ ⅝↕─ ™⌐╟∫≡

≢─ ─ ⅜ ∂╢↓≤⅜ ↕╣≡™╢↓≤⅛╠╙ 1992 1993 ⁸

ⅎ ≤ ─ ─ ™│⁸ ─ ─ ⌐╟∫≡ ∂√ ⅜ ™≤ ⅎ╠

╣╢⁹ ⌐ ∆╢ ⌐≈™≡ ─ ≤ ∑≡ ╒ ≢ ≢№╢⁹ 

 ─ ⅜ 10.1 ≢№∫√─⌐ ⇔⁸ ⅎ ≢│ 46.0 ≢№∫√⁹╕10 

√⁸ ∏™⅔╟┘ ∏™─ │ ╘╠╣⌂⅛∫√ 5 p.3 4 ⁹◦◒ꜝⱷ

fi─ │⁸ ⅜ 7 10 ⁸ ⌐ ⅜ ⇔ ╘⁸ │ ≤ ⅜

∏≈ ⇔≡™⅝⁸ ⅜ ⇔≡ ⁸ ⌐ ╢ ╙ ≈ 1995 ⁹

┘ ⅎ ─™∏╣⌐⅔™≡╙⁸ ⁸ ┘ ⌐≈™≡│ ⌐ ╘

╠╣√⅜⁸ ⌐ ∆╢ ⌐≈™≡ ╒ ≢ ≢№╢⁹ 15 

 

4. ┘ ⅎ ─  

ⅎ P

SW6 ASW30

─ ↕(cm) 6.3±1.5 6.4±1.1 0.88

─ ↕(mm) 2.5±0.3 2.5±0.3 0.79

─ (cm) 5.9±0.8 6.1±0.7 0.52

─ (cm) 5.5±0.9 5.4±0.6 0.76

─ ↕(mm) 0.7±0.1 0.7±0.1 0.38

─ ( ) 29.4±7.9 18.6±7.6 0.02*

─ ↕(mm) 1.9±0.2 1.8±0.2 0.36

─ ↕(cm)               12.0±1.5               11.8±1.4 0.71
  

β * │ ⅜ ╘╠╣√ ╩ ∆ 

 20 

b ⌐⅔↑╢ │  

 

│ ⌐⅔™≡ ⇔⁸ ╩ ∆╢↓≤│⌂™⁹ ≢⁸ │ 6

─ ⌂≥⌐⅔™≡│ ⌐ ≤ ∆╢╟℮⌂ ⌂ ─ ∏™ ╩

∆╢ ⅜ ∆╢↓≤⅜ ╘╠╣⁸ ─ ─ ⅜ ╘╠╣≡™╢⅜⁸ ─25 

┼─ │ ⌂ↄ⁸╕√ ⌐╟╢ │ ↕╣≡™⌂™ 4 p2 ⁹
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↕╠⌐⁸ ⅎ ⌐ ⇔≡│ ∏™⁸ ∏™⅜ ⌐ ⇔≡™╢√╘⁸ ╩ ∆

╢↓≤│⌂™⁹⇔√⅜∫≡ ⌐ ∆╢ ╕√│ ⌐≈™≡│ ╩ ∫≡™

⌂™⁹ ⅎ ⌐ ⇔≡│⁸ ─ ⅜ 30 39ϴ⌐ ∆╢ ⌐ ↕

∑≡╙ ∏™ ╩ ∆╢ ─ │ ╘╠╣≡™⌂™⁹ 

 5 

c ─ │  

 

│ 20ϴ ─ ⌂ ╩ ╗⅜⁸ ─ ⌐⅔™≡│ ─

⅜ 30 39ϴ⌐ ∆╢⁹ ─≤↓╤⁸ ⅎ ⌐⅔↑╢ ─ ⌐≈™≡─ │

╠╣≡™⌂™⁹↓─ ≢─ ≤ ─ ⌐≈™≡│ ╒ ≢ ≢№10 

╢⁹ ⌐ ⇔≡⁸ │ ─ ↑ ╩ ™≡ ⅜ ≢№╡⁸

╙ ≢№╢⁹∕─√╘ ⌐⅔↑╢ ⌐ ∆╢ │ ╠╣≡™⌂

™⁹ ⁸ ─ ⌐≈™≡╙ ╒ ≢ ≢№╢⁹ 

 

d ─ ┘◘▬☼ 15 

 

 ⅎ ⌐ ⇔≡│ ∏™⅜ ↕╣⌂™√╘⁸ ╩ ∆╢↓≤│⌂™⁹ │ 5

─ ⌂≥⌐⅔™≡│ ⌐ ≤ ∆╢╟℮⌂ ⌂ ─ ∏™ ╩

∆╢ ⅜ ∆╢↓≤⅜ ╘╠╣⁸ ─ ─ ⅜ ╘╠╣≡™╢⅜

4 p2 ⁸ ⅎ ⌐ ⇔≡│ ⌐⅔™≡╙ ∏™ ╩ ∆╢20 

─ │ ╘╠╣≡™⌂™⁹⇔√⅜∫≡⁸ ─ ┘◘▬☼⌐≈™≡─ │ ╦⌂

⅛∫√⁹ 

 

e ─ ⁸ ⁸ ┘  

 25 

 ⅎ ⌐ ⇔≡│ ∏™⁸ ∏™⅜ ↕╣⌂™√╘⁸ ╩ ∆╢↓≤│⌂™⁹

⇔√⅜∫≡⁸ ─ ⁸ ⁸ ┘ ⌐≈™≡─ │ ╦⌂⅛∫√⁹ 

 

f  

 30 

 ⅎ ⌐ ⇔≡│ ∏™⁸ ∏™⅜ ↕╣⌂™√╘⁸ ╩ ∆╢↓≤│⌂™⁹

╕√⁸ ⅜ ⌐│ ⌂ ⅜ ⇔≡™⌂™√╘⌐⁸ ─ │ ╦⌂

⅛∫√⁹ 

 

g ─  35 
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  │↓╣╕≢⌐ ─ ─ ⅜№╢⅜⁸↓╣╕≢ ⌐⅔↑╢

─ │⌂™⁹ ⅜ ⅎ ─ ⌐ ╩ ╓⇔ ╩ ∆╢

─ ╩ ╠⅛⌐∆╢√╘⌐⁸ ⅝ ╖⅔╟┘ ⌐⅔™≡꜠♃☻ ─ ┼

─ ⌐≈™≡ ═√⁹∕─ ⁸ ≢ ↕∑√ ⅔╟┘ ⅎ ≢

│ ╘╠╣⌂⅛∫√ 5 p.5 7 ⁹↕╠⌐⁸ ─5 

⁸ ⁸ ⁸ ⌐≈™≡⁸ ≤ ⅎ ⌐ │ ╘╠

╣⌂⅛∫√ 5 p.8 ⁹ 

 

 

3 ⅎ ─ ⌐ ∆╢  10 

 

(1) ─  

 

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐↓╣╠⌐ ∆╢  

 15 

(2) ─  

 

≈ↄ┌  

 

☿fi♃כ ╒ ╒  20 

 

⅛╠ 30 3 31  

 

▬. ╒ ─  

 25 

ᵑ ─ ╡╩ ∆╢√╘⁸ ╒ ╩ ╡ ╗╟℮⌐ⱨ▼fi☻╩ ⇔≡™╢⁹ 

 

ᵒ ╒ ≢№╢↓≤⁸ │ ≢№╢↓≤ ┘ ─ ╩ ⇔√

╩ ╛∆™ ⌐ →≡™╢⁹ 

 30 

ᵓ ╒ ≢ ⇔√ ⁸ ⁸ ⌐ ⇔√ ⁸ ⅎ◦◒ꜝⱷfi─ ╩

⌐╟∫≡ ∆╢√╘─ ™ ╩ ⇔≡™╢≤≤╙⌐⁸ ◦◒ꜝⱷfi─

╒ ─ ┼─ ╩ ∆╢√╘─ ╩ ⌐ ⇔≡™╢⁹ 

 

ᵔ ⅎ◦◒ꜝⱷfi─ ⅜⁸ ─ ⌐╟╡ ∆╢↓≤╩ ∆╢√╘⁸35 

│ ╩ ∆╢⁹ 
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꜡. ╒ ≢─  

 

ᵑ ⅎ◦◒ꜝⱷfi ┘ ─ ⅎ◦◒ꜝⱷfi ─ ⅜⁸ ╒

≢ ∆╢↓≤╩ ⌐ ⅎ╢⁹ 5 

 

ᵒ ⅎ◦◒ꜝⱷfi╩ ╒ ─ ⌐ ⇔⁸ │ ∆╢ │⁸ ◦◒ꜝⱷfi

⅜ ⇔⌂™ ─ ⌐ ╣╢⁹ 

 

ᵓ ᵒ⌐╟╡ │ ∆╢ ╩ ⅝⁸ ⅎ◦◒ꜝⱷfi─ │⁸ ◦10 

◒ꜝⱷfi ┘ ─ ⅎ◦◒ꜝⱷfi╩ ⇔≡ ╒ ⌐∆⅝ ╗

⌐╟╡⁸ ⌐ ∆╢⁹ 

 

ᵔ ╒ ≢ ⇔√ ⁸ ⁸ │⁸ ⁸ ╒ ≢ ∆╢↓≤

⌐╟╡⁸ ∑∏⌐ ⅎ◦◒ꜝⱷfi⅜ ╒ ─ ⌐ ∟ ↕╣╢↓≤╩ ∆15 

╢⁹ 

 

ᵕ ╒ ⅜ ∆╢ ⅜ ⌐ ↕╣╢╟℮⌐⁸ ─ ┘ ╩ ℮⁹ 

 

ᵖ  ᵑ⅛╠ᵕ╕≢⌐ →╢ ╩ ╩ ℮ ⌐ ↕∑╢⁹ 20 

 

ᵗ  ⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢⌐ ∫√ │⁸ ⌐ ╘╢

⌐ ≠⅝⁸ ╛⅛⌐ ∆╢⁹ 

  ⌂⅔⁸ ☿fi♃כ ╒ ╒ ─ ╩

7─ ─ 2⁸3 p6-7 ⌐ ⇔√⁹ 25 

 

(3) ╩ ↑╟℮≤∆╢ ⌐╟╢ ─ ⌐⅔↑╢ ─  

 

Ί 

 30 

(4) ⅜ ∏╢⅔∕╣─№╢ ⌐⅔↑╢ ╩ ∆╢√╘─

 

  

╩  

 35 

(5) ≢─ │ ⅜ ↕╣≡™╢ ≤ ─ ≢─  
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Ί 

 

(6) ⌐⅔↑╢ ⌐ ∆╢  

 5 

Ί 

 

 

 

 10 

 

 

 

 

 15 

 

 

 

 

 20 

 

 

 

 

 25 

 

 

 

 

 30 

 

 

 

 

 35 
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  ↔≤─ ─  

 

1. ⌐⅔↑╢  

  

╩ ↑╢ ─№╢ ─  5 

 

◦◒ꜝⱷfi│⁸ ⅜ ⌐⅔™≡ ─ ─ ⅜№╢⅜⁸↓╣╕≢⌐ ⅜ ⌐⅔

™≡◦◒ꜝⱷfi⅜ ≢ ⇔≡™╢ │ ↕╣≡™⌂™⁹ 

ⅎ◦◒ꜝⱷfi⌐⅔™≡ CpAG1 ┘ CpAG2 ─ │ ≢│ ╘╠╣∏⁸ ∏™

┘ ∏™╩ ╗ ≢ ⇔≡™╢↓≤⅛╠⁸CpAG2SRDX ♃fiⱤ◒ │⁸ ∏™ ┘ ∏10 

™≢ ⇔≡™╢ CpAG2 ♃fiⱤ◒ ╢⌂≥♩♇◕כ♃─ ─

╩ ↕∑╢≤ ⅎ╠╣╢ 1ה1הᵒה꜡ה(1)ה2ה 3 p12 14 ⁹∕─↓≤

⅛╠⁸CpAG2SRDX ♃fiⱤ◒ ⅜ ─ ⌐ ⅎ╢ ╩ ⌐╟

╡ ⇔√⁹∕─ ⁸ ⅎ◦◒ꜝⱷfi≢│⁸ ─ CpAG2SRDX ♃fiⱤ◒

⌐╟∫≡ ─ ⌐ ∆╢ ─ ⅜ ↕╣⁸ ⌂ↄ≡╙ 615 

─ ─ ⅜ ∆╢≤ ⅎ╠╣√ 1ה2הᵒה꜡ה(1)ה2ה p14 ⁹ 

∕─℮∟⁸CpDAD ┘ CpSHP ─ ⅜ ⇔√↓≤⌐≈™≡│⁸↓╣╠─ ⅜

CpAG2 ♩♇◕כ♃─ ≤⇔≡ ╠╣≡™╢↓≤⅛╠⁸CpAG2SRDX ♃fiⱤ◒ ⅜

≤⇔≡↓╣╠─ ⌐ ⌐ ⇔⁸ ⅜ ↕╣⁸∕─ ≤⇔≡

⅜ ⇔√≤ ↕╣√⁹ 20 

⁸ ⅎ◦◒ꜝⱷfi≢⁸CpAG2⁸CpMADS3⁸CpAP1 ┘ CpSTK  ─ ─

⅜ ↕╣√↓≤⌐≈™≡│ 3 P22 25 ⌐ ↕╣╢⁹↓╣╕≢─

⅛╠⁸ ⌐│ ↄ─ ⅜ ≤⇔≡ ⇔⁸∕╣╠─ ⅜

⌐ ⇔ ℮Ⱡ♇♩꞉כ◒⌐╟╡ ∆╢↓≤⅜ ╠╣≡™╢ 2002

2005 ⁹C◒ꜝ☻ ─ AG│⁸ ─ ⁸≡™⅔⌐☺כ♥☻ ≤⇔≡ ⌐№25 

╢ KNU ╛WUS ─ ╩ ∆╢ ≢⁸WUS ⌐╟∫≡⁸ ─ ╩ ↑≡™╢

1ה1הᵒה꜡ה(1)ה2ה p13 ⁹⇔√⅜∫≡⁸CpAG2SRDX ♃fiⱤ◒ ⅜ ⌐

↓╣╠─ ─ ╩ ∆╢ │ ™↓≤╩ ⅎ╢≤⁸CpAG2SRDX ♃fiⱤ◒

⅜ CpAG2 ─ ─◦◒ꜝⱷfi ─ ╩ ↕∑⁸↓╣⅜ CpAG2⁸CpMADS3⁸

CpAP1 ┘ CpSTK  ─ ⌐╙ ╩ ⅎ╢≤ ⅎ╠╣√⁹╕√⁸◦◒ꜝⱷfi⌐⅔↑╢30 

CpAG2 ─ ⅜⁸ ∏™≤ ∏™⌐ ╠╣≡™╢↓≤⅛╠⁸CpAG2SRDX ♃fiⱤ◒ ⅜

╩ ╓∆ │⁸◦◒ꜝⱷfi─ ⌐ ∆╢ ⌐ ↕╣⁸ ∏™

┘ ∏™─╖≢ ∆╢ ≤⇔≡⁸ ∏™─ ⌐ ⇔≡™╢≤ ⅎ╠╣

√⁹ 

CpAG2SRDX ♃fiⱤ◒ ─ ⅜◦◒ꜝⱷfi─ ⌐ ⅎ╢ ╩ ═╢√╘⁸35 

─ ⌂ⱷ♃Ⱳ꜡כⱶ ╩ ∫√ ⁸ ⅎ◦◒ꜝⱷfi≢ ─ ⌐
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⅜ ╘╠╣√⅜⁸↓╣╠─ │™∏╣╙ ─ ≢№╡⁸ ┘

▪ꜟ◌꜡▬♪ ⅜ ╕╣≡™√⅜⁸ ─ ╛ ⌐ ╩ ╓∆≤ ⅎ╠╣╢▪

Ⱶⱡ ╛ ⱱꜟ⸗fi │ ╘╠╣⌂⅛∫√⁹╕√⁸ ⇔√ ─ │

─ 0.234%≤ ↕™≤ ⅎ╠╣√ 2ה2הᵒה꜡ה(1)ה2ה p15 16 ⁹

⇔√⅜∫≡⁸ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢ │ ↕╣⌂⅛∫√⁹ 5 

∕↓≢⁸CpAG2SRDX ♃fiⱤ◒ ⌐╟╢ ⌐ ∆╢ ─ ┘

─ ⅜⁸ ⅎ◦◒ꜝⱷfi─ ⌐⅔↑╢ ╩ ╘╢⅛⌐≈™≡⁸

ⅎ◦◒ꜝⱷfi≤ ─ ⅎ◦◒ꜝⱷfi─ ⌐⅔↑╢ ⌐ ╦╢

┘ ─ ᵒה(6)ה2ה p26 28 ╩ ⇔√⁹∕─ ⁸∕─ ⁸

≤ ⌐⅔™≡⁸ ≤ ⅎ ⌐⅔™≡ Student t ⁸10 

5% ⅜ ╘╠╣√ 5 p3 4 ⁹ ⅎ◦◒ꜝⱷfi─ ⅜ ⇔√↓≤│⁸

CpAG2SRDX ♃fiⱤ◒ ⌐╟╡⁸ CpAG2 ♃fiⱤ◒ ─ ⅜ ↕╣√ ⁸

∏™ ⌐ ∆╢ ─ ⅜ ↕╣⁸ ∏™⅜ ↕╣╢ ⌐ ⅜ ╡

⇔ ↓∫√√╘≤ ⅎ╠╣╢⁹╕√⁸ ⅎ◦◒ꜝⱷfi─ ─ │⁸

ⅎ◦◒ꜝⱷfi⅜ 18.6 ≢№╡⁸ ⅎ◦◒ꜝⱷfi⅜ 29.4 ≢№╡⁸ ⅎ◦◒ꜝⱷfi15 

─ ⅜ ⌂ↄ⌂∫√⁹ ⅎ◦◒ꜝⱷfi│⁸ ╩ ⇔√ ⌐╟╢

⌐╟╡ ⇔≡™╢↓≤⅛╠⁸ ╩ ⇔√ ─ ─ ™ 2 ≤ 3 ┘

─ ⅝↕─ ™ 5mm ≤ 5mm ⌐╟∫≡ ≢─ ─

⅜ ∂╢↓≤⅜ ↕╣≡⅔╡ 1992 1993 ⁸↓─↓≤⅛╠ ⅎ ≤

ⅎ ─ ─ ™│⁸ ─ ⌐╟∫≡ ∂√ ⅜ ™≤ ⅎ╠╣╢⁹⇔√⅜20 

∫≡⁸↓─ ⌐⅔™≡ ╘╠╣√ ⅜ ⌐⅔↑╢ ╩ ╘╢↓≤│ ™≤

ⅎ╠╣√⁹⌂⅔⁸ ─ ≤ ⅎ ≤ ⅎ ─ ⌐≈™≡│⁸ ╒

⌐⅔™≡ ╩ ⇔≡™╢⁹ 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi⌐⅔™≡⁸CpAG2SRDX ♃fiⱤ◒ ─ ⌐╟∫

≡ ╘╠╣√ ⌐ ∆╢ ─ ┘ ─ │⁸ ⌐25 

⅔↑╢ ⌐ ╦╢╒≥ ┘ ⌐ ╩ ⅎ╢╙─≢│⌂™≤ ⅎ╠╣√⁹ 

ⅎ │ ─ ─ ⁸ ⅜ ⇔≡™╢⅜⁸∕─↓≤⌐╟╡

⅜ ∆╢ ⅜ ⅎ╠╣╢⁹⇔⅛⇔⁸◦◒ꜝⱷfi─ ⅜ 11 3 ≤

≢⁸ ─ ─√╘ ╡ ┘ ╩ ∂╢√╘⁸ ≤ ↕╣√

⌐⌂╢↓≤≢⁸ │ ⌂ↄ⌂╢↓≤⅛╠⁸ ⅎ ╩ ╒ ≢ ∆╢↓≤⌐30 

╟╡ ─ ⌐ ╩ ⅎ╢╟℮⌂ ─ ⅜ ↓╢ │ ╘≡

™⁹⌂⅔⁸ ⅎ ─ ⌐ ℮ ┼─ ⌐≈™≡│⁸ ╒ ⌐⅔™

≡⁸ ╩ ⇔√ ┘ ≢─ ╩ ⇔≡™╢⁹ 

╕√⁸ ⅎ │⁸HPT ♃fiⱤ◒ ─ ⌐╟╢Ɫ▬◓꜡ⱴ▬◦fi ╩ ∆╢⅜⁸

Ɫ▬◓꜡ⱴ▬◦fi⅜ ↕╣╢↓≤⅜ ⇔⌐ↄ™ ⌐⅔™≡⁸Ɫ▬◓꜡ⱴ▬◦35 

fi ≢№╢↓≤⅜ ⌐⅔↑╢ ╩ ╘╢≤│ ⅎ⌐ↄ™⁹ 
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─↓≤ ┘ ⅎ◦◒ꜝⱷfi⅜ ↕╣√ ≢ ─ ╩ ⅎ√ ╒

≢ ↕╣╢↓≤⅛╠⁸ ⌐⅔↑╢ ⌐ ∆╢ ╩ ↑╢

─№╢ │ ↕╣⌂⅛∫√⁹ 

 

─  5 

 

Ί 

 

─ ∂╛∆↕─  

 10 

Ί 

 

⅜ ∏╢⅔∕╣─ ─  

 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ ≢ ─ ╩ ⅎ√15 

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐↓╣╠⌐ ∆╢ ─ ≢│⁸

⌐⅔↑╢ ⌐ ∆╢ ⅜ ∏╢⅔∕╣│⌂™≤ ⅎ╠╣√⁹ 

 

2. ─    

 20 

╩ ↑╢ ─№╢ ─  

 

◦◒ꜝⱷfi│⁸ ⅜ ⌐⅔™≡ ─ ─ ⅜№╢⅜⁸↓╣╕≢⌐◦◒ꜝⱷfi

⌐⅔™≡ ─ │ ↕╣≡™⌂™⁹ 

╕√⁸ ⅎ ⅜ ∆╢ CpAG2SRDX ♃fiⱤ◒ ┘ HPT ♃fiⱤ◒ ⅜25 

≢№╢≤─ │⌂ↄ⁸ ▪꜠ꜟ◕fi≤ ⌐ ─№╢ ╩ √⌂™↓≤⅜

↕╣≡™╢ ה꜡(1)ה2ה oה p16 p18 ⁹↕╠⌐⁸CpAG2♃fiⱤ◒ ┘CpAG2SRDX

♃fiⱤ◒ │⁸ ♃fiⱤ◒ ≤─ ⌐ ⅜ ™↓≤⅜ ↕╣≡™╢⁹⇔

√⅜∫≡⁸ ♃fiⱤ◒ ⅜ ╩ ∆↓≤│⌂™≤ ⅎ╠╣╢ ᵓה꜡ה(1)ה2ה

p19 ⁹ 30 

ⅎ ⌐⅔™≡ CpAG2 │⁸ ∏™≤ ∏™≢─╖≢ ⇔⁸ ≢│ ⇔≡™⌂™↓

≤⅛╠⁸CpAG2 ♃fiⱤ◒ │⁸ ∏™ ┘ ∏™ ─ ⌐ ⇔⁸ ─ ⌐

╠⅛─ ╩ ╓∆ │ ╘≡ ↄ⁸ ⌂ ⌐ ╩ ╓∆≤™℮ │⌂

™⁹∕─√╘⁸CpAG2SRDX ♃fiⱤ◒ ⌐≈™≡╙⁸ ─ ≈ ╩ ↕∑╢↓≤

│⌂ↄ⁸ ─ ⌐ ⇔≡ ╩ ∆╢≤│ ⅎ⌐ↄ™  35ה꜡ה(1)ה2ה

ᵓ p19 ⁹ 
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╕√⁸ ⅎ◦◒ꜝⱷfi ≢ CpAG2SRDX ♃fiⱤ◒ ⅜ ∆╢↓≤⌐╟╢⁸

─ ⌐≈™≡ⱷ♃Ⱳ꜡כⱶ ⌐╟╡ ⅎ◦◒ꜝⱷfi≤ ⅎ◦◒ꜝⱷfi≤─

≢ ⇔√ ⁸ ─ ⌐ ⅜ ╘╠╣√⁹∕─℮∟⁸ ⅎ ⌐ ⇔

≡ ⇔√ │⁸ ⇔√╙─│ ↄ⁸ ⇔√╙─│ 16 ≢№∫√⅜⁸

│ 3.99 ≢№╡⁸ ╙ ↕™≤ ⅎ╠╣√  5ה2הᵒה꜡ה(1)ה2ה

2 p15 16 ⁹ 

⌐⁸ ⅎ◦◒ꜝⱷfi≤ ─ ⅎ◦◒ꜝⱷfi─ ─ ─ ╩⁸

⅝ ╖ ┘ ⌐╟╡ ⇔√⁹∕─ ⁸™∏╣─ ⌐⅔™≡╙

│ ╘╠╣⌂⅛∫√ 5 p5 7 ⁹↕╠⌐⁸ ─ ⁸

⁸ ⁸ ⌐ │ ╘╠╣⌂⅛∫√ 5 p8 ⁹⇔√⅜∫10 

≡⁸ ⌐⅔™≡ ─ ╩ ╘╢ │ ╘╠╣⌂⅛∫√⁹ 

─↓≤ ┘ ⅎ◦◒ꜝⱷfi╩ ↕╣√ ≢ ─ ╩ ⅎ√ ╒

≢ ∆╢ ≢│⁸ ─ ⌐ ∆╢ ╩ ↑╢ ─

№╢ │ ↕╣⌂⅛∫√⁹ 

 15 

─  

 

Ί 

 

─ ∂╛∆↕─  20 

 

Ί 

 

⅜ ∏╢⅔∕╣─ ─  

 25 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ ≢ ─ ╩ ⅎ√

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐↓╣╠⌐ ∆╢ ─ ≢│⁸

─ ⌐ ∆╢ ⅜ ∏╢⅔∕╣│⌂™≤ ⅎ╠╣√⁹ 

 

3.   30 

 

╩ ↑╢ ─№╢ ─  

 

◦◒ꜝⱷfi─ ⌐⅔™≡ ⌂ │⁸ ─◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ─╖

≢№╢⁹⇔⅛⇔⁸ ⅜ ─ ⌐⅔™≡⁸◦◒ꜝⱷfi─ ─ │ ↕35 

╣≡™⌂™⁹ 
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─ ─  

 

Ί 

 5 

─ ∂╛∆↕─  

 

Ί 

 

⅜ ∏╢⅔∕╣─  10 

 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ⌐ ∆╢ ⅜ ∏╢⅔∕

╣│⌂™≤ ↕╣√⁹ 

 

4. ∕─ ─  15 

 

  Ί 

  



37 

 

 ─  

 

ᵒה(6)ה2ה p26 29 ⌐ ⇔√≤⅔╡⁸ ⅎ◦◒ꜝⱷfi─ ─ ⁸

─ ┘ │ ╩♃כ♦ ⇔⁸ ⅎ◦◒ꜝⱷfi─

╒ ≢ ∆╢ ─ ╩ ⇔√⁹ 5 

 

⌐⅔↑╢  

 

◦◒ꜝⱷfi│⁸ ⅜ ⌐⅔™≡ ─ ─ ⅜№╢⅜⁸↓╣╕≢⌐ ⅜ ⌐⅔

™≡◦◒ꜝⱷfi⅜ ≢ ⇔≡™╢ │ ↕╣≡™⌂™⁹ 10 

CpAG2SRDX ♃fiⱤ◒ ⅜ ─ ⌐ ⅎ╢ ╩ ⌐╟╡

⇔√ ⁸ ⅎ◦◒ꜝⱷfi≢│⁸ ─ CpAG2SRDX ♃fiⱤ◒ ⌐╟∫≡

─ ⅜ ↕╣⁸CpAG2 ♩♇◕כ♃─ ╩ ╗⁸ ⌂ↄ≡╙ 6 ─

─ ⅜ ∆╢≤ ⅎ╠╣√ 1ה2הᵒה꜡ה(1)ה2ה p14 ⁹◦◒ꜝⱷfi

⌐⅔↑╢ CpAG2 ─ ⅜⁸ ∏™≤ ∏™⌐ ╠╣≡™╢↓≤⅛╠⁸CpAG2SRDX ♃fi15 

Ɽ◒ ⅜ ╩ ╓∆ │⁸◦◒ꜝⱷfi─ ⌐ ∆╢ ⌐ ↕╣╢

≤ ⅎ╠╣√⁹CpAG2SRDX ♃fiⱤ◒ ─ ⅜◦◒ꜝⱷfi─ ⌐ ⅎ╢ ╩

─ ⌂ⱷ♃Ⱳ꜡כⱶ ⌐╟╡ ⇔√ ⁸ ⅎ◦◒ꜝⱷfi≢ ─

⌐ ⅜ ╘╠╣√⁹↓╣╠─ │™∏╣╙ ─ ≢№╡⁸

┘▪ꜟ◌꜡▬♪ ⅜ ╕╣≡™√⅜⁸ ─ ╛ ⌐ ╩ ╓∆≤ ⅎ╠20 

╣╢▪Ⱶⱡ ╛ ⱱꜟ⸗fi │ ╘╠╣⌂⅛∫√⁹╕√⁸ ⇔√ ─ │

─ 0.234%≤ ↕™≤ ⅎ╠╣√ 2ה2הᵒה꜡ה(1)ה2ה p15

16 ⁹⇔√⅜∫≡⁸ ⌐ ╩ ⅎ╢≤ ⅎ╠╣╢ │ ↕╣⌂⅛∫√

↓≤⅛╠⁸CpAG2SRDX ♃fiⱤ◒ │⁸ ∏™ ┘ ∏™─╖≢ ∆╢ ≤

⇔≡⁸ ∏™─ ⌐ ⇔≡™╢≤ ⅎ╠╣√⁹ 25 

CpAG2SRDX ♃fiⱤ◒ ⌐╟╢ ⌐ ∆╢ ─ ┘

─ ⅜⁸ ⅎ◦◒ꜝⱷfi─ ⌐⅔↑╢ ╩ ╘╢⅛⌐≈™≡⁸ ⅎ◦◒

ꜝⱷfi≤ ─ ⅎ◦◒ꜝⱷfi─ ⌐⅔↑╢ ⌐ ╦╢ ┘

─ ᵒה(6)ה2ה p26 28 ╩ ⇔√ ⁸ ⌐⅔™≡⁸

Student t ⁸ 5% ⅜ ╘╠╣√⅜⁸↓─ │ ─ ⌐╟∫≡ ∂√30 

⅜ ™≤ ⅎ╠╣√⁹↓─ ⌐⅔™≡ ╘╠╣√ ⅜ ⌐⅔↑╢ ╩

╘╢↓≤│ ™≤ ⅎ╠╣√⁹ 

⇔√⅜∫≡⁸ ⅎ◦◒ꜝⱷfi─ ⌐⅔↑╢ │ ╕∫≡™⌂™≤ ⅎ╠╣√⁹ 

ⅎ │ ─ ─ ⁸ ⅜ ⇔≡™╢⅜⁸∕─↓≤⌐╟╡

⅜ ∆╢ ⅜ ⅎ╠╣╢⁹ ⅎ ─ ⌐ ℮ ┼─ ⌐≈35 

™≡│⁸ ╒ ⌐⅔™≡⁸ ╩ ⇔√ ┘ ≢─ ╩
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⇔≡™╢⁹ 

ⅎ │ HPT ♃fiⱤ◒ ─ ⌐╟╢Ɫ▬◓꜡ⱴ▬◦fi ╩ ∆╢⅜⁸Ɫ▬◓꜡

ⱴ▬◦fi⅜ ↕╣╢↓≤⅜ ⇔⌐ↄ™ ⌐⅔™≡⁸Ɫ▬◓꜡ⱴ▬◦fi ≢

№╢↓≤⅜ ⌐⅔↑╢ ╩ ╘╢≤│ ⅎ⌐ↄ™⁹ 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ ≢ ─ ╩ ⅎ√5 

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐∕╣╠⌐ ∆╢ ─ ≢│⁸

⌐⅔↑╢ ⌐ ∆╢ ⅜ ∂╢⅔∕╣│⌂™≤ ↕╣√⁹ 

 

─  

 10 

◦◒ꜝⱷfi│⁸ ⅜ ⌐⅔™≡ ─ ─ ⅜№╢⅜⁸↓╣╕≢⌐ ⅜ ╙

╘◦◒ꜝⱷfi⅜ ─ ─ ╛ ⌐ ╩ ╓∆ ╩ ∆╢≤™℮

│⌂™⁹ 

╕√⁸ ⅎ ⅜ ∆╢ CpAG2SRDX ♃fiⱤ◒ ┘ HPT ♃fiⱤ◒ ⅜

≢№╢≤─ │⌂ↄ⁸ ▪꜠ꜟ◕fi≤ ⌐ ─№╢ ╩ √⌂™↓≤⅜15 

↕╣≡™╢ ᵒה꜡ה(1)ה2ה p16 p18 ⁹CpAG2SRDX ♃fiⱤ◒ │⁸

♃fiⱤ◒ ≤─ ⌐ ⅜ ™↓≤⅜ ↕╣≡⅔╡⁸ ╩ ∆↓≤│⌂

™≤ ⅎ╠╣╢ ᵓה꜡ה(1)ה2ה p19 ⁹╕√⁸CpAG2SRDX ♃fiⱤ◒ ─ ⅛

╠⁸ ─ ⌐ ⇔≡ ╩ ∆╢↓≤│⌂™≤ ⅎ╠╣╢⁹╕√⁸ⱷ♃Ⱳ

ⱶכ꜡ ⌐╟╡ ⅎ◦◒ꜝⱷfi≤ ⅎ◦◒ꜝⱷfi≤─ ≢⁸ ─ ─20 

⌐ ⅜ ╘╠╣√⅜⁸∕─ │ ─ 0.234%≢⁸ ╙ ↕™≤

ⅎ╠╣√ ᵒה꜡ה(1)ה2ה p15 16 ⁹ 

⌐⁸ ⅎ◦◒ꜝⱷfi≤ ─ ⅎ◦◒ꜝⱷfi─ ─ ─ ╩⁸

⅝ ╖ ⁸ ┘ ⌐╟╡ ⇔√⁹∕─ ⁸™∏╣─

⌐≈™≡╙ ┘ ⅎ ⌐ │ ╘╠╣⌂⅛∫√ 5  25 

p5 8 ⁹ 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ ≢ ─ ╩ ⅎ√

╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐∕╣╠⌐ ∆╢ ─ ≢│⁸

─ ⌐ ∆╢ ⅜ ∂╢⅔∕╣│⌂™≤ ↕╣√⁹ 

 30 

 

 

◦◒ꜝⱷfi─ ⌐⅔™≡ ⌂ │⁸ ─◦◒ꜝⱷfiהⱭꜟ◦◌ⱶ─╖

≢№╢⁹⇔⅛⇔⁸ ⅜ ─ ⌐⅔™≡⁸◦◒ꜝⱷfi─ ─ │ ↕

╣≡™⌂™⁹ 35 

─↓≤⅛╠⁸ ⅎ◦◒ꜝⱷfi│⁸ ⌐ ∆╢ ╩ ∏╢⅔
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∕╣│⌂™≤ ↕╣√⁹ 

 

╟∫≡⁸ ≤⇔≡⁸ ⅎ◦◒ꜝⱷfi│⁸ ↕╣√ ≢ ─ ╩

ⅎ√ ╒ ⌐⅔↑╢ ⁸ ⁸ ┘ ┘⌐↓╣╠⌐ ∆╢ ─

≢│⁸ ⅜ ─ ⌐ ╩ ∏╢⅔∕╣│⌂™≤ ↕╣√⁹ 5 
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╒ ─  5 

☿fi♃כ ╒ ╒  
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1 ┘ 2 p52-53  

 

 

╒ ─  ₒ ⌐≈⅝ ₓ ☿fi♃15 כ 

 

╒  ₒ ⌐≈⅝ ₓ ☿fi♃כ 

 

 

 ⅛╠ 30 3 31 ╕≢ 20 
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┘ ╩ ⇔≡™╢ 3⁸p54 ⁹ 
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1 ╒ ⌐ ∆╢ ►▼Ⱪ◘כⱦ☻╟╡  
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2 ☿fi♃כ─ ⅔╟┘ ╒ ─  5 
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 ╒  

ⱦ♬כꜟ A  
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3 ╒ ─  
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1 ╒ ⌐⅔↑╢ ─♃כ♦  

≈ↄ┌▪ⱷ♄☻ ≈ↄ┌ ⌐⅔↑╢ ─♃כ♦  

 

 

 5 

ⱱכⱶⱭכ☺ Ɑכ☺╟╡♄►fi꜡כ♪ ▪◒☿☻ 2014 9 2  

http://www.data.jma.go.jp/obd/stats/etrn/view/nml_sfc_ym.php?prec_no=40&block_no=4

7646&year=&month=&day=&view=  

 

 10 

 

 

 

 

 15 

 

 

 

 

 20 

 

 

 

 

 25 

30 30 30 30 30 21 30

43.8 2.7 9 -3.2 2.3 194.1
51.6 3.7 9.7 -2.2 2.5 174.2
99.5 7.1 12.8 1.2 2.6 171
105.6 12.5 18.3 6.6 2.8 173.3
120.3 16.9 22 11.8 2.6 172.7
133.1 20.2 24.6 16.3 2.4 121.2
127.1 23.9 28.3 20.4 2.4 139.5
130.6 25.5 30.2 21.8 2.4 178.6
183.2 21.9 26.2 18.1 2.3 123.9
165.9 16 20.9 11.3 2 136.5
78.8 10 15.9 4.6 1.9 146.5
43.6 5 11.4 -0.9 2.1 181.3

(h)
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2 ╒ ─ 3 ─  ♃כ♦

≈ↄ┌▪ⱷ♄☻ ≈ↄ┌ ⌐⅔↑╢ ─♃כ♦  

 

 

 5 

ⱱכⱶⱭכ☺ Ɑכ☺╟╡♄►fi꜡כ♪ ▪◒☿☻ 2014 9 2  

http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4

7646&year=2013&month=&day=&view=p1  

http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4

7646&year=2012&month=&day=&view=p1  10 

http://www.data.jma.go .jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4

7646&year=2011&month=&day=&view=p1  

 

 

 15 

1 49 40.5 6.5 1.5 2.4 8.9 -3.4 14.3 -7.3 2.2 9.6 16.5 218.7
2 31.5 14 4.5 1 3.5 9.4 -2.3 18.5 -7.6 2.5 10.6 19.5 181.6
3 45 11.5 9 2.5 10 16 3.7 26.6 -2.6 3.1 15.1 27.7 187.1
4 167.5 43.5 15 10.5 12.8 18.5 6.3 24.2 -0.2 3.2 12.2 22.2 202.4
5 81.5 21 10 5 17.3 23.3 11.6 28.6 1.7 2.6 7.8 13.3 243.9
6 138 45.5 15.5 6.5 20.9 25.3 17.5 29.6 10.8 2.3 7.7 13.8 126.1
7 45.5 25.5 22.5 12.5 24.9 29.9 21.1 36.3 17.1 2.4 7.2 15.3 170.7
8 70.5 29.5 19 10 27.2 32.6 22.7 36.8 18.4 2.2 6.8 14.4 221.4
9 175 74 22.5 11.5 22.9 27.8 18.3 35.2 9 2.4 12.2 22.9 172.3

10 417 124.5 27 8 17.8 22.2 13.8 30.4 5.1 2.4 14.5 28.1 122.6
11 16 7 4.5 1.5 9.8 16.6 3.8 21.2 -1.9 1.8 8.2 19.1 185.3
12 45.5 17.5 4 2 4.8 11.2 -1 16.2 -5.6 2.2 9.3 17.3 192.7

1 36.5 14 4.5 1 1.7 7.8 -4.2 11.5 -8.1 2.3 ) 9.1 ) 16.4 ) 206.2
2 50.0 ) 12.5 ) 3.5 ) 1.0 ) 2.9 ) 8.2 ) -2.6 ) 13.8 ) -8.8 ) 2.3 ) 8.6 ) 17.0 ) 161.1 )
3 127.5 32 8.5 4.5 7 12.3 1.6 19.7 -3.8 2.6 12.2 23.2 155.9
4 124.5 35.5 18 6.5 12.4 18.1 6.6 27 -2.5 2.8 14.8 27.3 174
5 228.5 59 20 12.5 17.7 23.2 12.6 27.6 4.9 2.5 12.1 18.7 200.2
6 175 76 23 6.5 19.5 24 15.7 30.7 11.5 2.6 14.5 27.2 162.7
7 112.5 46.5 29 8.5 25 29.5 21.3 35.6 16.8 2.6 9.2 16.9 185.9
8 14.5 7.5 6.5 2.5 27.3 32.9 22.7 35.1 18.6 2.3 7 15.1 266.7
9 193.5 44.5 39 13.5 24.2 29 20.5 32.9 15 2.4 14.3 25.2 170.6

10 170.5 57 27.5 13 16.9 22.2 11.9 30.7 5.4 2.3 12.8 20.1 171.5
11 92 41 14 5 9.5 15.3 3.8 20.7 -1.6 2 9.9 18.2 162.2
12 70.5 36.5 14 3.5 4 9.8 -1.6 18.1 -7.3 2.2 10.2 17.9 177.3

1 0 0 0 0 2.1 8.8 -4.2 12.9 -8.4 2.4 8.8 17.3 259.1
2 104.5 36 10.5 3 4.9 10.8 -1.1 21.5 -5.3 2.3 8.9 16.6 156.6
3 74 23.5 5.5 1.5 5.8 12.2 -0.5 20.7 -5.6 2.6 9.2 18 224.9
4 74.5 27 7.5 4.5 12.4 18.9 5.7 26.7 -3.1 2.9 11.9 20.9 198.5
5 210 47.5 27 9 16.7 ) 21.6 ) 12.2 ) 27.5 ) 8.5 ) 2.6 ) 12.5 ) 22.1 ) 138.0 )
6 138.5 34 30.5 8 21.4 25.8 17.6 34 10.1 2.1 6.8 12 117.2
7 184 39.5 38 15.5 25.9 30.6 21.9 35.3 14.9 2.4 8.4 16.1 183.5
8 142.5 91.5 27.5 11.5 26.1 30.7 22.6 36.5 19.3 2.1 5.8 11 188.3
9 186 141 31 16 23.5 28.4 19.4 33.3 11.6 2.6 16.9 28.5 186.6

10 160.5 76.5 26.5 8.5 17.3 ) 21.9 12.7 ) 27.8 4.0 ) 2.1 8.8 16.3 142.5
11 79 51 10.5 3 11.6 17.3 6.5 22.1 -1.1 1.7 8.2 16.6 153.2
12 41 23 6.5 1.5 4.3 10.3 -1.4 16.1 -5.2 2.2 9 17.3 191.9

(h)
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3 ┼─ 10 ─ ─  

►▼Ⱪ◘▬♩⁸ Ɑ⁸☺כ▪◒☿☻ 2014 9 2  

 

 1  2  3  4  5  6  7  8  9  10  11  12   

2013         1 2   3 

2012      1   1 1   2 

2011       1  1    2 

2010        1 1 1   3 

2009        2 1 2   4 

2008        1 1    2 

2007       1  1 1   3 

2006        1     1 

2005       1 1 1    3 

2004     1 1  2 1 2   7 

 

─ ⅜ ⁸ ⁸ ⁸ ⁸ ⁸ ⇔╞ ╩ ↄ ⁸5 

⁸ ⁸ ─™∏╣⅛─ ⅛╠ 300km ⌐ ∫√ ≤∆

╢⁹ │ 2⅛ ⌐╕√⅜╢ ⅜№╡⁸ ─ ─ ≤ ─ ≤│

∏⇔╙ ⇔⌂™⁹ 
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 25 
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  ╒ ≢─  

 

╒ ≢─ ⅎ◦◒ꜝⱷfi ─ ≤⇔≡⁸

─ ╩ ⇔≡™╢⁹╕√⁸ ⌐⅔↑╢ ≤─ │ 1 p4-5 ⌐

⇔√⁹ 5 

 

─ ⌐ ∆╢  

┘ ⌐ ∆╢  

⁸ ⌐ ∆╢  

─ ⌐ ∆╢  10 

─  

∕╣∙╣─ ⌐≈™≡─ │ ─≤⅔╡≢№╢⁹ 

 

─ ⌐ ∆╢  

ⅎ◦◒ꜝⱷfi─ ─ ╩ ∆╢⁹ 15 

╒ ─ⱦ♬כꜟ A   

┘ ⅎ◦◒ꜝⱷfi 20  

┘ ⅎ◦◒ꜝⱷfi╩ⱪꜝ☻♅♇◒ ⌐ ⇔⁸ⱦ♬כꜟ A

≢ ⇔≡⁸ ─ ⁸ ⁸ ∏™ ┘ ∏™─ ⌐≈™≡ ⇔⁸

∆╢⁹ 20 

 

┘ ⌐ ∆╢  

ⅎ◦◒ꜝⱷfi─ ┘ ⌐≈™≡ ⇔⁸ ≤ ∆╢⁹  

╒ ─ⱦ♬כꜟ A 

┘ ⅎ◦◒ꜝⱷfi 20 ≤ ⌡╢  25 

┘ ⅎ◦◒ꜝⱷfi╩ⱪꜝ☻♅♇◒ ⌐ ⇔⁸ⱦ♬כꜟ A

≢ ⇔≡⁸ ⌐ ∆╢ ⁸ ┘ ⌐≈™≡ ⇔⁸

∆╢⁹ 

 

⁸ ⌐ ∆╢  30 

ⅎ◦◒ꜝⱷfi─ ⁸ ╩ ≤ ∆╢⁹ 

╒ ─ⱦ♬כꜟ A ┘  A 

┘ ⅎ◦◒ꜝⱷfi 10  

┘ ⅎ◦◒ꜝⱷfi╩ⱪꜝ☻♅♇◒ ⌐ ⇔⁸ⱦ♬כꜟ A

┘ ╒ ─ A≢ ⇔≡⁸ №╢™│ ⌐⅔↑╢35 

─ ╩ ⇔⁸ ≤ ∆╢⁹ 
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─ ⌐ ∆╢  

ⅎ◦◒ꜝⱷfi─ ─ ╩ ⇔⁸ ≤ ∆╢⁹ 

╒ ─ⱦ♬כꜟ A 

┘ ⅎ◦◒ꜝⱷfi 10  5 

┘ ⅎ◦◒ꜝⱷfi╩ⱪꜝ☻♅♇◒ ⌐ ⇔⁸ⱦ♬כꜟ A

≢ ⇔≡⁸ ╩ ⌐ ⅝ ╗↓≤⌐╟╢ ─ ┼─ ╩ ∆

╢⁹ ┘ ⅎ◦◒ꜝⱷfi╩ⱪꜝ☻♅♇◒ ⌐ ⇔⁸ⱦ♬כꜟ

A ≢ ⇔≡⁸ ⅜ ┼ ⅎ╢ ┘ ⌐ ⅎ╢

╩ ∆╢⁹ 10 

 

─  

ⅎ◦◒ꜝⱷfi┼─ ╩ ⇔⁸ ≤ ∆╢⁹ 

╒ ─ⱦ♬כꜟ A 

┘ ⅎ◦◒ꜝⱷfi 10  15 

╩ ┘⁸ ┘ ⅎ◦◒ꜝⱷfi ⱪꜝ☻♅♇◒

⌐ ∆╢ ─ ≤ ╩ ™⁸ ─ ╩ ℮⁹ⱦ♬כꜟ

A ≢─ ⌐≈™≡│⁸ⱦ♬כꜟ ─ ╡ ╩ ⇔⁸ ─ ≢

─ ╩ ℮ ⁹ 

 20 

 

 

 

 

 25 

 

 

 

 

 30 

 

 

 

 

 35 
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1 ⅎ◦◒ꜝⱷfi ASW30 ─ ⌐⅔↑╢ ─  

 

 

╒

 

 ─  

 

1. ↕╣√ ─

─◖Ⱨכ ┘ ↕╣

√ ─ ─

⌐⅔↑╢ ─ ┘

⌐ ⌐ ◖Ⱨכ⅜

⇔≡™╢ │⁸ ⇔

≡™╢⅛ ╣≡™╢⅛─  

 

ủ 

 

 

 

 

 ◘◙fi ⌐╟╡ ⇔√ 

 

 

 

↕╣√ │

ⅎ ◕ⱡⱶ

⌐⁸3 ⌐ ∆

╢≤ ↕╣√⁹

◖Ⱨכ 2≤

↕╣√⁹ 

2. ↕╣√ ─

─ ⌐╟╡ ↕╣√

│

⌐≈™≡⁸ ≢─

┘ ≢─  

 

ủ  RT-PCR ⌐╟╡ ⇔√⁹ 

 

⌐╟╢ ⌐⅔↑

╢∕─ ╩ ⇔√⁹ 

↕╣√

│ ⅎ ◕ⱡⱶ

≢ ⌐

⇔⁸ ≢

⇔≡™√⁹ 

3. ─  

 

ủ ừ ⁸ ∏™⁸ ∏™

⌐≈™≡ ⇔√⁹ 

╒ ⌐⅔↑╢ ─

╩ ⁹ 

ⅎ ─

│ ⇔⁸ ∏™⁸

∏™ │ ╘

╠╣⌂⅛∫√⁹ 

 

4. ∕─ ─  

 

ủ ừ ╒ ⌐⅔↑╢ ─

╩ ⁹ 

≤ ⅎ

≢ ⌐⅔™≡

⅜

╘╠╣√⁹ 

 

5. ─  

 

ủ ừ ╒ ⌐⅔↑╢ ╩

⁹ 

≤ ⅎ

≢ │ ╘╠╣⌂

⅛∫√⁹ 

6. ─ │  

 

 ừ ╒ ⌐⅔↑╢ │

╩ ⁹ 

 

7. ─     ⅜ ╘╠

╣⌂™⁹ 

8. ─◘▬☼    ⅜ ╘╠

╣⌂™⁹ 
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9. ─     

 

─ ⅜ ╘

╠╣⌂™⁹ 

10. ─ ┘

 

   ─ ⅜ ╘

╠╣⌂™⁹ 

11.   

 

  ─ ⅜ ╘

╠╣⌂™⁹ 

12. ─  

⅝ ╖  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ 

 

 

 

 

 

 

ủ 

 

 

 

 

 

ủ 

 

ừ 

 

 

 

 

 

 

ừ 

 

 

 

 

 

ừ 

 

 

╩ ⌐ ⅝ ╗

↓≤⌐╟╢ ─ ┼─

⌐≈™≡ ⇔√⁹ 

╒ ⌐⅔↑╢ ╩

⌐ ⅝ ╗↓≤⌐╟╢

─ ┼─ ⌐≈™≡

∆╢⁹ 

⌐⅔↑╢

─ ┼─ ⌐≈™≡

⇔√⁹ 

╒ ⌐⅔↑╢

⌐⅔↑╢ ─ ┼

─ ⌐≈™≡ ∆╢⁹ 

─

╩ ⌐╟╡ ⇔

√⁹ 

╒ ⌐⅔↑╢

─ ╩

⌐╟╡ ∆╢⁹ 

 

≤ ⅎ

≢ │ ╘╠╣⌂

⅛∫√⁹ 

 

 

 

 

≤ ⅎ

≢ │ ╘╠╣⌂

⅛∫√⁹ 

 

 

 

≤ ⅎ

≢ │ ╘╠╣⌂

⅛∫√⁹ 

13. ▪◓꜡Ᵽ◒♥ꜞ►ⱶ─

 

ủ  ╩ ⇔⁸PCR ⌐╟

╡▪◓꜡Ᵽ◒♥ꜞ►ⱶ─

╩ ⇔√⁹ 

 

ⅎ ⌐⅔↑╢

▪◓꜡Ᵽ◒♥ꜞ►

ⱶ─ │ ╘╠

╣⌂⅛∫√⁹ 

14.  

 

 

 ừ ╒ ⌐⅔↑╢

╩ ⁸ ⁹ 

 

ủ ╖⁸ừ  
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1. ☿fi♃כ ─ ►▼Ⱪ◘כⱦ☻

╟╡ ╒ │ ⌐ ∆╢ 

 5 
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2. ☿fi♃כ ╒   

ᵔ ⌐ ∆╢ ╒  5 

 

 

 

 

 10 
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3. ╒ ⱦ♬כꜟ A⁸ A ─  

ẽ│ ⌐ ∆╢  

ⱦ♬כꜟ

A 

A 
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   ⱦ♬כꜟ A 

 

 

 5 

4. ╒ ⱦ♬כꜟ A ─  
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A 

 

 5 

 

 

5. ╒ A ─  
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