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I ─   

  4- 1801 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ─  

     

 

  ₒ ᵜₓ ─ ≤∕╣⌐ ∆╢ ─ ⌐ ↑√  

ה  

 

ⱴכ♥ ☼כ♬   4- 10 √⌐ ∆╢ ⌐ ∆╢ ─ ≤

┼─  

 

  

  

                                     

   
 

╗  

 9,634  9,634  

 9,976  9,976  

 9,976  9,976  

 29,586  29,586  

 

⁸ ♪כ꞉כ◐─ ⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩⁸

 

 

 

◘Ⱪ♥כⱴ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─  

◘Ⱪ♥כⱴ ⅜ ℮ ה ⌐╟╢ ─  

◘Ⱪ♥כⱴ ⌐╟╢ ≤ ─ Ⱶ◒♬ꜘ  

 

│⌂™⁹ 

 

│∂╘⌐  

10 ≢ ↕╣√₈ ₉─ ⌐ ↑⁸ 2012

2020⅜ ╘╠╣≡™╢⁹2014 6 ⌐ ↕╣√₈ ₉⌐╟∫≡⁸ ≤⇔≡ √⌐

Ludwigia grandiflora ○○Ᵽ♫Ⱶ☼◐fiⱣ▬⁸ ≤ ⅜ ≤⌂∫√⁹ │⁸

⇔√ ⌂≥⅛╠ ╩ ┌⇔≡ ⇔⁸ ⌐ⱴ♇♩ ─ ╩ ∆╢⁹ ─

ꜞ☻◒ ╩ ™√ ≢│⁸ 9 ≤ ⇔≡ ╙ ™ꜞ☻◒╩ ⇔√⁹ ≢│

╩ ≤⇔√ ⅜ ╦╣≡™╢⅜⁸ ⅜ ™√╘⁸ ⌂ ≢│ ⅜ ™ ™

≡™⌂™⁹ ⅜ ⇔√ ⁸ ─ ⅜ ⇔ ─ │ ⅛╠ ⇔√≤─

╙№╢⁹∕─√╘⁸ ─ ≤ ⌂ ─ ⅜ ─ ≤⌂∫≡™╢⁹  

╠│⁸2008 2011 ⌐ ꜜ◦ 118 ha╩ ⌐ GPS ╩

⇔⁸383 ─ ⅜ ∆╢↓≤╩ ⇔⁸ ◒♇Ⱪ♃כ♦♪♇꜠ 13 IB 1

II 3 9 RDB 25 3 10

3 ∕─ 9 ─ ╩ ╠⅛⌐⇔√ 106,725 m
2 ⁹↓╣╠

─ ╣─№╢ ─ ↄ│⁸ ⌐ ⇔≡™√⁹  
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│2009 ⌐ ⌐ ⁸2013 12 ≢│53,200 m
2⌐╕≢ ⇔√⁹ │2014

5 ─ ╩ ⇔⁸2016 ⌐│ ╩ ╘≡ 3 5 ╩⅛↑≡ ⌐ ╡ ⇔√

⅜⁸∕─ ╙ ─ ╩√≥╡⁸2016 12 ≢244,609 m
2⌐ ⇔√⁹↓╣│⁸ ⌐

∆╢383 ─ ─℮∟2 ─ ≢№╢⁹∆⌂╦∟⁸2014 6 ─ ╙4

⌐ ╩ ↕∑√↓≤⌐⌂╢⁹ ⌐ ⅜№╢↓≤⅛╠⁸ ─ Ⱶ☼◐

fiⱣ▬╛◔Ⱶ☼◐fiⱣ▬≤─ ╛ ╩ ⅝ ↓∆ ⅜ ↕╣≡™╢⁹ 

⌂ ⌐╙ ╦╠∏⁸ ⅜ ⇔√ ─└≤≈⌐⁸ ─ ⅜ ⌂↓≤⅜

→╠╣╢⁹ ⌐╟╢ ⌐╟╡ ⅜ ⇔⁸6⅛ ⌐│ ─ ⅜2.7 ⌐ ⇔

√ ⌂≥⅜№╢⁹ ╩ ⅎ√ ⌂ ─ ⅜ ╘╠╣≡™√⁹

≢│⁸ ╩ ≢ ∆╢↓≤╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ⌂

≥⌐ ∆╢↓≤╩ ≤⇔⁸ ╩ ⇔ ─№╢ ↕≤℮╖ ─ ⌐ ∆╢⁹

⌐⅔↑╢ ≤ ─ ≤╩ ↕∑√◖fi♁כ◦▪ⱶ ╩ ⇔√⁹ 

 

 

─ │⁸ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ≢ ∆╢↓≤╩ ≤∆╢

ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ⌂≥⌐ ∆╢↓≤≢№╢⁹◘Ⱪ♥כⱴ 1 ≢│⁸ ⁸

⅛╠ ─ ─ ™ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ╩ ⇔⁸ ∆═⅝ ─

⌂≥⅛╠⁸ ─ ™ ╩ ∆╢↓≤╩ fiכ꜡♪⁹√⇔≥ ╛ DNA ╩

∆╢↓≤≢⁸ ╩ ╕√│ ∆╢ ה ╩ ⇔√⁹◘Ⱪ♥כⱴ 2 ≢

│⁸ ─ ╩ ⇔⁸↕╠⌐ ⅜ ℮ ה ─ ╩ ∆╢↓≤╩ ≤

⇔√⁹◘Ⱪ♥כⱴ 3 ≢│⁸ ⌐╟╢ ─ ─√╘─ ╩ ∆↓≤╩

≤⇔√⁹ ⁸ ⁸ ⁸ ╩ ╖ ╦∑⁸

≢─ ╩ ≤∆╢╟╡ ─ ™ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸↕╠⌐ ╩ ∆↓≤≢⁸

⅜ ⅜∫√ ≢─ ╙ ≤∆╢↓≤╩ ≤∆╢⁹ 

 

 

 ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ─ ⌐╟╢  

⁸ ⅛╠─ ─ ⌐╟╢ ⌂ ─  

DNA ╩ ⇔√ ⌐⅔↑╢ ⌂ ─  

╡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  

╩ ╡ ╪∞ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─  

 

◘Ⱪ♥כⱴ  ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─  

◘Ⱪ♥כⱴꜞכ♄כ

/  
 

ה  55 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢ

ⱦ♃♇♩╩ ⇔ ∆╢↓≤≢⁸ ─√╘─ ╩ ─50 ⌐

╕≢ ∆╢⁹ 

ה ₁─ ⅝↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─

─ ─ ⌂ⱷ♇◦ꜙ◘▬☼╩ ∆╢⁹  

fiכ꜡♪ה ╩ ™√ ─ ⌐╟╢ ─ ≤

⇔≡50 ⌐╕≢  

ה ─ DNA ⌐╟╢ ─ ─ ─ ≤ ┼─  
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ה ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ─ ╩

∆╢ ⁸ ⌐ ⅎ≡⁸ ◔ ⌂≥○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜

↕╣√ ─ ⌐╙ ⇔ ∆╢⁹  

 

◘Ⱪ♥כⱴ  ⅜ ℮ ה ⌐╟╢ ─  

◘Ⱪ♥כⱴꜞכ♄כ

/  
 

ה  ─ ≢─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ה ─ ╩ ∆╢

√╘⌐⁸ ▬fiⱨꜟ◄fi◙─⸗♬♃ꜞfi◓─√╘⌐ ↕╣ ⅜ ≢№∫√

─ ╩╙╠™ ↑ ∆╢⁹ ─ ⅛╠│○○Ᵽ♫Ⱶ☼◐fiⱣ▬

╩ ⅛╠ ╢↓≤│ ⇔™≤ ⅎ╠╣╢⅜⁸ ⌐╟╡ ↕╣√ ─

≤ ⇔ ╩ ∆╢⁹  

ה ⌐╟∫≡ ╩ ⇔√ ─ ╩⁸ ⌐ ╕╣╢DNA╩ ∆╢↓≤≢

╠⅛⌐∆╢⁹ 

ה ≤ ⅛╠─ ה ─↓╣╕≢─ ─ ≤ ╩

™⁸ ╩ ⌐ ╠⅛⌐∆╢⁹  

2-3↓↓ה ≢ √⌐ ↕╣√ ─ ╩ ⇔⁸↓╣╕≢─ ≤

∆╢↓≤≢⁸ ⅜ ∆╢ Ɽ♃כfi ─ ╩ ℮⁹  

 

◘Ⱪ♥כⱴ  ⌐╟╢ ≤ ─  

◘Ⱪ♥כⱴꜞכ♄כ

/  
Ⱶ◒♬ꜘ  

ה  ╛ ╘ ≡ ↕╣≡™√ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐ ⇔≡⁸

╩ ™⁸95 ─ ⅜ ≤⌂╢

⁸ ⁸ ⁸ ╩ ╠⅛⌐∆╢↓≤≢⁸ ⌐ ∆╢

─ ⌐ ∆╢ ╩ ∆╢⁹ 

☻Ᵽ▬○ⱴה ─ ⌐╟╡ ⇔≡™╢ ♅♇ⱪ ─ ╩ ╠⅛

⌐∆╢↓≤≢⁸ ≤ ─ 95% ╩ ⇔⁸⅛≈ ─

─◖☻♩⅜40% ⌂ ⱪ꜡☿☻╩ ∆╢⁹ 

ה ♅♇ⱪ⅔╟┘ ─ ⌐╟╢ ⌐╟╡ ⇔√ ─

⌐≈™≡⁸ ╩ ⇔⁸ ⅔╟┘ ─ ╩ ℮⁹↕╠⌐

⌐╟╢◖ⱴ♠♫ ⌐╟╡⁸ ─ ≤⇔≡─ ╩

∆╢⁹ 

 

 

◘Ⱪ♥כⱴ 1 ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─ ⁸ ה  

⅜ ∆╢ ─ ╩ ∆╢ ≢⁸2015 ⌐ 52 ⁸ 3 ≢

⇔√ GPS ─ ╩ ⇔√≤↓╤⁸ ⅜ ╢ ⌐ ⅜ ∆╢

⅜ ╖ ╣√⁹Ⱪ꜠♇♪◦ꜙ♫▬♄כ ⌐╟∫≡ ⇔√ ≤ ─ ≤─ ⌐│

⌂ ⅜№╢↓≤⅜ ⅛∫√⁹ 30 │⁸ ⁸ ⌐╟╡ ↕╣√

─ ™ ╩₈ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔⁸ ≢─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ

♇ⱪ╩ ⇔√⁹↕╠⌐⁸ ─ ─№╢ ─ ┼─ ─ ╩ ←√╘⌐⁸

∆═⅝ ╩ ⇔⁸ ╩ ⇔≡⁸ ─ ╩ ∫√⁹ 
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│⁸ ⌐⅔™≡ ╩ 1 3 ⁸1 1⅛ ⁸1 2⅛ ⁸1

1 ⌐ ↑⁸ ⌂ ╩ ⇔√⁹ ≢│⁸ ─ ⌂≥⌐ ─ ⅜ ╡⁸∕

↓⅛╠ ∆╢ ╩ ↄ ⇔≡⅝√⁹ ⌂ ⌐╟╡ ⇔√ ╩Ⱡ♇♩ ⌐╟╡

∆╢ ╖╩ ⇔√⁹ │ ⌐╙ ╩ fiכ꜡♪⁸╠⅛≥↓╢∆ ╩ ⇔√

─ ╩ ™⁸ ─ ╩ ∫√⁹ 

2 │⁸ DNA ╩ ™≡ ⅛╠ ─ ╩ ∆╢ ╩ ⇔√⁹ ─

≢ ─◒꜡⸗≤○○◌♫♄⸗⌐≈™≡ DNA ─ ⅜ ╦╣≡⅔╡⁸ ╩ ⌐⇔≡

─ DNA ╩ ⇔√⁹ ⌐╟╢ ─ ≤ DNA ─ ≤╩ ∆╢↓≤≢⁸

DNA ≢─ ─ ≤DNA ≤─ ╩ ⇔√⁹ ⌐⅔™≡ DNA

╩ ⇔⁸ ─ ╩ ⇔√⁹ 

 

◘Ⱪ♥כⱴ 2 ⅜ ℮ ה ⌐╟╢ ─ ⁸ ה  

⅛╠ ╩ ╘√ │⁸ ⁸ ⌐╙∕─ ╩ →≡™╢⁹

│ ⅜ ╪≢⅔╡⁸ │╒≤╪≥ ⇔≡™⌂⅛∫√⅜⁸ ⌐│ ⅜

ↄ ∫≡⅔╡⁸∕↓⌐ ⅜ ⇔≡™√⁹ ⁸↕╠⌐ ─ ™ ⌐

∆╢↓≤╩ ←↓≤│⁸ ─ ╩ ∆╢√╘⌐⁸ ⌂ ≢№╢⁹ 30

│⁸ ─√╘⌐⁸ ⌐ ╩ ⇔≡ ╩ ∆╢↓≤≢⁸ ─

╩ ⇔√⁹╕√⁸ ⌐ ⌐ ─ ™ ─ ≤ ╛⁸ ה ─ ⁸

─ ⌐ ⇔≡ ╩ ⇔√⁹↕╠⌐ ⌐⅔™≡ ⅛╠ ╩ ⇔⁸ ⅜ ℮

─ ╩ ⇔√⁹ │⁸ ⅛╠─ ╩ ∆╢√╘⌐⁸ ⅜ ⇔√

╩ ╗ ╩ ∫√⁹╕√ 2 ⌐│⁸ ─ ⁸ ─ ה ⁸

ה ⅛╠─ ╩ ⇔⁸ ╩ ∫√⁹ 

 

◘Ⱪ♥כⱴ 3 ⌐╟╢ ≤ ─ ⁸ ה Ⱶ◒♬ꜘ

 

╡ ─ ╩ ⌐ ╩ ⇔⁸ ─√╘─ ╩ ⇔√⁹

⌐│ Ⱶ◦ⱴ♇◒☻╩ ⇔√⁹ │⁸ ╩ ⇔√ ⁸ ─

⌐╟╡⁸ ╩▪fi⸗♬▪⁸ ⁸ ●☻⌐ ∆╢⁹ 30 │⁸ ⁸ ─ ⌐

↕╣≡™√ ╩ ─ ⌐ ∆╢ ─ ⌂ ⁸ ⁸ ╩ ⇔√⁹⌂⅔⁸

│⁸ ⁸ ⌐╟╡⁸ ⌐ ⇔≡24 ≢95 ─ ╩ ↕∑≡⅔╡⁸

╩ ∆╢ ≢№╢⁹ │⁸↕╠⌐ ─ ⅝╩ ∆╢ ╩ ⇔⁸

≢ ─ ╩ ⇔√⁹ ─ ─√╘ ≢№╢ ♅♇ⱪ╩ ⇔≡™╢⅜⁸↕╠

⌐ ─ ╩ ∆╢↓≤≢⁸ ─ ╩ ≢⅝╢≤ ⇔√⁹ 2 ⌐│⁸ ─

─ ≤⇔≡⁸ ─√╘─ ╩ ∫√⁹ ⅛╠ ╠╣√ │⁸

╩fiꜞה ↄ ╗√╘⁸ ⌂ ─ ⌐ ⇔≡™╢≤ ↕╣≡™╢⁹ ╩╙≤⌐⇔

√ ─ ⁸ ╩ ∆╢↓≤≢⁸ ┼─ ╩ ⇔√⁹ 

 

─3≈─◘Ⱪ♥כⱴ╩ ╘╢↓≤≢⁸ 30 │ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√

╩ ⌐ ⇔⁸ ⌐│ ⌂ ╩ ⇔√ ╩ ⇔√⁹

2 ⌐│⁸ ╩ fiכ꜡♪⌐╠↕⁸⇔ ╛ DNA ╩ ⇔√

⁸ ⌂ ⌐≈™≡╙ ⇔√ ⱴ♬ꜙ▪ꜟ╩ ⇔√⁹ ⱴ♬ꜙ▪ꜟ╩ ⁸

⁸ ─ ⌂≥⌐ ⇔⁸ ≢─ ⌂ ─ ⌐ ⇔√⁹ 
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─  

ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ─ ⌐╟╢ ה ─  

2018 4 ⅛╠7 ⌐⅛↑≡ 53 132 ⌐⅔↑╢2015 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬

─ ╩ ⇔⁸2018 8 ⅛╠11 ⌐⅛↑≡⁸ ⌐⅔↑╢ ╩ ⇔⁸○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ─ ™ ╩₈ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔√ⱴ♇ⱪ╩ ⇔ ⇔

√ ⁸50☺כ135Ɑכꜝ◌ ⁹ ─ ╩ 1⌐ ∆⁹∕─ ⁸ ─ ⌐⅔↑╢

 

1 ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─ ─  

─√╘─ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ╩ ─40.1 532,820 m
2
/1,329,925 m

2

N

100m

2016/11/17

2015
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⌐╕≢ ∆╢↓≤⅜≢⅝√ ⌂ ─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩│ 1⌐ ∆ ⁹ 

 

⅔╟┘ ╩ ←√╘─ ה ─  

2018 5 ⅛╠2020 10 ╕≢2⅛ ⌐1 ─ ≢ ─ ⌐⅔™≡○○Ᵽ♫Ⱶ☼◐fi

Ᵽ▬ ╩ ⌐ ⇔√⁹ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─2⅛ ↔≤─ ╩

(1) - 15⌐ ∆⁹∕─ ⁸3 ⌐1 ─ ≢ ה ╩ ℮↓≤≢⁸ ≢─ ╩ ≤∆╢

↓≤⅜≢⅝╢↓≤⅜ ⅛∫√⁹ 

 

(1) - 15 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─2⅛ ↔≤─ │ ╩ ∆  

 

─ ─ ─ ─ ⌂ⱷ♇◦ꜙ◘▬☼─  

⇔√ ─ ⅜12.3 kg≢№∫√─⌐ ⇔≡⁸ ⇔√ ─ │0.5 kg≢№∫√⁹

↓─↓≤⅛╠⁸ ─ ≢│⁸ ⇔√ ─ ⌐ ⇔≡ 4%⅜ ≤⇔≡ ∆╢↓≤⅜ ↕╣

√⁹ 1 t √╡⌐ ∆╢≤⁸40.6 kg─ ⅜ ∆╢↓≤⅜╦⅛∫√⁹ ↕╣√ ╩ ≤

⌐ ↑⁸ ⅔╟┘ ╩ ⇔√⁹ ↕╣√ 262 ─℮∟ │187 ≢⁸ ⅜75 ≢№∫

√⁹ ↕╣√ ─℮∟⁸71.4%⅜ ≢№∫√─⌐ ⇔≡⁸28.6%⅜ ≢№∫√⁹ 

 ⌐ ⇔√ 187 ─℮∟⁸179 ⅜ №╡⁸8 ⅜ ⌂⇔≢№∫√⁹ ↕╣√ ─℮

7 m2 0 m2 50 m2 148 m2 254 m2 340 m2

100 m

N

2017/11/17 2018/3/11 5/19 7/21 9/17 11/2

7

7

4,315 m2 51 m2 267 m2 30 m2 27 m2 6 m2

100 m

N

2015/11/30 2016/3/9 5/8 7/3 9/24 11/2

2014/11/19

100 m

N

2015/3/9 5/9 7/4 9/12 11/30

4,915 m2 15 m2 490 m2 828 m2 1,052 m2 4,315 m2

1
⌐

1
3

⌐
1

2⅛
⌐

1
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∟⁸95.7%⅜ №╡⁸4.3%⌐│ ⅜╖╠╣⌂⅛∫√⁹ 1 t √╡⌐40.6 kg─ ⅜ ∆╢⅜⁸

∕─℮∟27.7 kg─ ⌐ ⅜№╡ ∆╢ ⅜№╢↓≤⅜ ⅛∫√⁹  

⇔√ ─187 ─℮∟⁸ 5 mm ⅜1 , 3 5 mm⅜56 , 1 3 mm⅜124 , 1 mm ⅜6

≢№∫√⁹ 1 3 mm⅜ ─66.3%╩ ╘⁸96.8%⅜1 mm ─ ≢№∫√⁹ ⇔√

187 ─℮∟⁸ 50 mm ⅜134 , 30 50 mm⅜26 , 10 30 mm⅜20 , 10 mm ⅜7 ≢№∫√⁹

50 mm ⅜ ─71.7%╩ ╘⁸96.3%⅜10 mm ─ ≢№∫√⁹ ⅔╟┘ ─

╩♃כ♦─ ™≡⁸∕╣∙╣─ ─ ╩ ⇔√ ╩ (1) - 7⌐ ∆⁹ 

 

↓╣╟╡⁸ ⌐ ∆╢ ─℮∟26.4 %⅜ ⇔ ∆╢ ⅜ ↕╣√⁹ ₁─ ⅝

↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─ ─ ─ ⌂ⱷ♇◦ꜙ◘▬☼≤

⇔≡⁸1 mmⱷ♇◦ꜙ─ ╩ ∆╢↓≤≢⁸ ╩ ←↓≤⅜ ≢№╢ ╩ ⇔√⁹  

 ≢ √ ⅛╠⁸ ⌐ ∆╢ ─ ≢─ ╩ ⇔√⁹ ─ ─

╩ (1) - 22⌐ ∆⁹ │⁸ │ ⌐ ∆╢⁹ ─№╢ 3 mm ⅛≈ 10 mm

─ │ ⇔⌂™↓≤╩ ⇔⁸∕─╕╕ ≢ ╩ ⌐ ↑≡ ⅛╠ ⇔⁸ ⅜

╗≤ ⅎ╠╣√⁹∕─ ⁸ ≢ ⇔ ∆╢↓≤⅜ ↕╣╢⁹ ⁸3 mm ⌂≥─ ↕™

╙─│ ╩ ℮↔≤⌐ ⅜ ⇔╛∆ↄ⁸ ╙ ™↓≤⅛╠⁸ ⌐ ∆╢ ⅜№╢⁹

∕╣╠─ │⁸ ─ ≢ ∆╢⁹ ⇔√╙─⌐ ⇔≡│⁸ / ⅜ ⅝ↄ⌂╢≤

╩ ⇔⁸ ⌐ ┘ ⇔ ⅜↕╠⌐ ╗≤ ⅎ╠╣╢⁹⌂⅔⁸3 mm ╟╡╙ ↕™ ⌐

⇔≡│⁸ ⅛╠─ ⅜ ↕╣⌂⅛∫√↓≤⅛╠⁸ ⌐ ⇔ ∆╢≤ ⅎ╠╣√⁹ 

 

(1) - 22 ⌐ ⇔√ ─ ≢─ ─  

 

0.3 20.5 0 0

0.1 3.6 0 0

0.05 1.5 0 0

0.01 0.2 0 0

(1) - 7 ⇔√ ⌐⅔↑╢

3 mm

10 mm

/ 1 2
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DNA ╩ ™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⱪ꜡♩◖ꜟ─  

≢│⁸ ○○Ᵽ♫Ⱶ☼◐fi

Ᵽ▬╩⸗♬♃ꜞfi◓∆╢√╘─ DNA

ⱪꜝ▬ⱴכ ⁸ PCRⱪ꜡◓ꜝⱶ ⁸

DNA─ ⁸ ⁸ ╩ ╗ ⌐ ≠™

√ ⱪ꜡♩◖ꜟ╩ ∆╢↓≤⅜≢⅝√⁹○

○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ DNA⅛╠

∆╢ⱪ꜡♩◖ꜟ╩ ⇔⁸ ⁸

≢─ ─ ⁸ ─23⅛ ⌐⅔™

≡ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

─ ™ ╩ ⇔√⁹ 

 

╩fiכ꜡♪ ⇔√ ⌂○○Ᵽ♫Ⱶ☼◐fi

Ᵽ▬  

2019 11 5 ⌐ GPS

⌐╟∫≡ ⇔√ ╩fiכ꜡♪≥ ™√

─ ╩ (1) - 27⌐ ∆⁹ ╛

≢│ ⌡ ⇔√⅜⁸ꜜ◦╛ꜘ♫◑ ≤

⇔≡™√ ≢│╒≤╪≥ ≢⅝⌂⅛∫

╩fiכ꜡♪⁹√ ™√ ≢│⁸ꜜ◦╛ꜘ♫◑

≤™∫√ ↕─№╢ ≤ ⇔≡™╢○○

Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≢№╡⁸ ╛

≤™∫√ ─ ─ ↕⅜ ™

≢│○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≤

ⅎ╠╣√⁹╟∫≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

⌐≈™≡⁸ ╛ ╩fiכ꜡♪│≢ ™√ ╩ ∆╢↓≤≢ ╩ ∆╢↓≤⅜ ≤

ⅎ╠╣√⁹ ⌐⅔↑╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩│1,498,118 m
2≢№╡⁸ ─ │1,128,831 m

2

≢№∫√⁹╟∫≡ ⌐⅔™≡╙○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≤ ≤ ⇔√ ⁸

75.3 1,128,831 m
2
/1,498,118 m

2 ─ ─fiכ꜡♪≡™⅔⌐ ⌐╟╢ ⅜ ≤ ⅎ╠╣√⁹

∆⌂╦∟⁸ ≤ ⇔≡24.7 ⌐╕≢ ∆╢↓≤⅜ ≢№╢↓≤╩ ⇔√⁹  

─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─℮∟⁸ ⅜ ╘╢ ⅜50 ≢№╢ │

⁸ ⁸ ⁸ ─4 ≢№╡⁸∕╣∙╣38 ⁸44 ⁸30 ⁸36 ≢№∫√⁹ ╡─23

≢│∆═≡50 ≢№∫√⁹90 ╩ ⅎ╢ ╙№╡⁸ ⁸ ≢│∕╣∙╣91 ⁸99 ≢

№∫√⁹ ╩fiכ꜡♪│≡∫╟⌐ ™√ ╩ ∆╢↓≤⅜ ≢№∫√⁹ 

 

 1 - 27 GPS

GPS

W5_Adogawa

W6_Sakai

W3_Omizoko

E1_Shiotsuhama

E6_Minahama

E5_Yagihama

E3_Enshoji

E4_Chonogi

E2_Imanishi

E7_NagasawaW4_Kanemarugawa

E14_Maki

E13_Minamitsuda

E12_Chomeji

E11_Mizugahama

E10_Shirano

E9_Kurimidezaike

E8_Shingaihama

E15_Fujisaki

E16_Noda
E17_Ayame

E18_Yoshikawa

N 2
k
m

W2_Wani

W1_Kouno

E19_Misaki

100DNA Concentration (molecules/L)

Reed communities

(1) - 25 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬

DNA  
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≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─  

⅔╟┘ ⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ─ ⁸ ≤ ꜞ☻◒⌂≥

╩ ⇔⁸↕╠⌐◘Ⱪ♥כⱴ 2 ≤ ⇔⁸ ≤ ╩ ⇔√⁹ ⅛╠─ ⌐

╓∆ ╛⁸ ╢╟⌐fiכ꜡♪⁸ ─ ⁸ DNA ╩ ™√

─ ╩ ⇔√⁹◘Ⱪ♥כⱴ 3 ⌐╟╡ ↕╣√ ≤ ╩ ⌐ ⅎ╢

╟℮⌐ ⇔√⁹2020 10 2 12 5 ⌐ 49 ⁸ 28 ⁸ 29 ⁸

26 ─ 132 ╩ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√ ⁸ 0 ⁸

5 ⁸ 27 ⁸ 16 ⌐⅔™≡ 33,720 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸

GPS ╩ ⌐ ⇔≡ ⌐ ⇔√ ⁸50☺כ132Ɑכꜝ◌ ⁹ ∆╢ ─ ╩ⱳ♥fi

◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ≤≤╙⌐ ⇔ ╩ ≤⇔≡ (1) - 28⌐ ∆⁹ ⁸ ⌐≈

™≡ ⇔ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ≤⇔≡ ⇔⁸ ⁸ ⌂≥

⌐ ⇔√⁹ 2≤⇔≡⁸ ⱴ♬ꜙ▪ꜟ╩ ⌐ ⇔√⁹  

 

(1) - 28 ⌐⅔↑╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ ≤  

2020 10 12 ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔√  

N

80 100%

20 40%

0 20%

60 80%

40 60%

100m
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⅜ ∆╢ Ɽ♃כfi ─  

(2) - 22, 23⌐⅔™≡⁸ ≤ ⁸ᵑᵒᵓᵔᵝ│⁸∟℮─כ♃☻ꜝ◒∂ ⌐⌂∫≡

↕╣⁸ ─ ⅛╠ ╣≡⅔╡⁸ ⌐╟∫≡ ┌╣√╙─≢│⌂™⁹↓╣ ⌐╙⁸ ╛

≢⁸ ⅞╦─ ⌐ ⇔√ ⅜ ≈⅛∫≡™╢⁹↓─╟℮⌂⁸ ⇔™ │⁸ ⅜ ╪

∞ ⅜№╢⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ ⁸↓╣╕≢│ ─ ↄ ה ─ ─╖

⇔≡⅝√⅜⁸◌⸗⌂≥─ ⌐╟∫≡ ┌╣╢ ─№╢ ╩ ⌐ ╣╢ ⅜№╢⁹  

 

(2) - 22 ( ) Nei─ ⌐ ≠ↄ ⁸ ╠ ╟╡  

↕╣√265ⱨꜝ◓ⱷfi♩╩ ™⁸ ─ ─ ╩Nei─ 3)
 (Nei & Li 1979, Lynch 

& Millig an 1994)╩⁸AFLP-SURV (Vekemans et al. 2002)
 4)≢ ⇔⁸ ≢ ╩ ⇔√⁹ 

 

(2) - 23 ( ) ⌐ ™√ ─ ─ ⁹ │ ─ ≤ ⇔≡™╢ ⁸

╠ ╟╡  

 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

 ╛ ╘ ≡ ↕╣≡™√ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐ ⇔≡⁸

╩ ™⁸95 ─ ⅜ ≤⌂╢ ⁸ ⁸ ⁸ ╩ ╠

⅛⌐∆╢↓≤≢⁸ ⌐ ∆╢ ─ ⌐ ∆╢ ╩ ⇔√⁹ ⌐│⁸ ⁸ ⁸

╩ ⌐ ∆╢↓≤≢ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ 98 ∆╢↓≤⌐ ⇔√⁹ 

2 ⇔√ ╩ ™√ ╩ (3) - 6⌐ ∆⁹ ╟╡⁸ │↓╣╕≢≢ ╙ ↄ

98.4 ≢№∫√⁹ ⁸ ⌐ ∆╢ ─ │ ╙ ™8.64 ≤⌂∫√⁹↓╣│ ╩

∆╢↓≤≢╟╡ ⇔╛∆ↄ⌂∫√√╘≢№╢≤ ⅎ╠╣√⁹  

0.05
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(3) - 1 Case3  

     

237.9 3.4  98.4 8.64 91.36 

 

Ᵽ▬○ⱴ☻ ─ ⌐╟╡ ⇔≡™╢ ♅♇ⱪ ─ ╩ ╠⅛⌐∆╢↓≤≢⁸ ≤

─ 95% ╩ ⇔⁸⅛≈ ─ ─◖☻♩⅜40% ⌂ ⱪ꜡☿

☻╩ ⇔√⁹ ≤ ╙⇔ↄ│ ─ ╩ ≢⅝╢ ≤⇔≡ⱴⱱ●♬כ≤◦▬♃

◔ ─ ╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸↓╣╠╩ ™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⁸

─ ⌐╟∫≡ ─ ≤ ⇔≡41.1 ─ ⅜ ≢№╢≤™℮ ⅜ ╠╣√⁹ 

 

♅♇ⱪ⅔╟┘ ─ ⌐╟╢ ⌐╟╡ ⇔√ ─ ⌐≈™≡⁸

╩ ⇔⁸ ⅔╟┘ ─ ╩ ℮⁹↕╠⌐ ⌐╟╢◖ⱴ♠♫ ⌐╟╡⁸

─ ≤⇔≡─ ╩ ⇔√⁹ ─ ╩ ∫√ ⁸

─ │ ⇔⁸ ≤⇔≡─ ⌐≈™≡ │ ⅜⌂™↓≤⅜ ⅛∫√⁹╕√⁸◖ⱴ♠♫⅔

╟┘♩ⱴ♩─ ╩ ∫√ ⁸◖ⱴ♠♫≢│ ⌐ ⅎ℮╢◘▬☼╕≢─ ╩⁸♩ⱴ♩≢│

≤ ─ ╩ ∆╢↓≤⅜≢⅝ ╡─ ╩№→√⁹  

 

┼─  

⅜ ⌐ ⇔√  

◘Ⱪ♥כⱴ 1 30 │⁸ 53 132 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─

╩ ⇔⁸ ⌐⅔↑╢ ╩ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ™ ╩₈ⱳ

♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔√ⱴ♇ⱪ╩ ⇔⁸ ⇔√ ⁸50☺כ135Ɑכꜝ◌ ⁹ ⱳ♥fi◦ꜗ

ꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ℮↓≤⌐╟╡⁸ ⌐ ∆═⅝ ⅜ ≤⌂╡⁸ ⅜ ⌐⌂

∫√⁹↕╠⌐ ╩ ⇔ 73,204 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸GPS ╩ ⌐

⇔≡ ⌐ ⇔√ ⁸50☺כ135Ɑכꜝ◌ ⁹2018 11 ⌐ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

⌂ ╩1mⱷ♇◦ꜙ─ ≢ ⌐ ≤⇔ ╪∞⁹ ╩ ∆╢↓≤⌐╟╡⁸ ⌐

╩ ℮═⅝ ─ ⅜╟╡ ↕╣√⁹↓╣╠─ │⁸ ₈☼כ♬ √⌐ ∆╢ ⌐

∆╢ ─ ≤ ┼─ ₉⌐ ⇔≡ ∆╢↓≤⅜≢⅝╢ ≢№╢⁹╕√⁸

⌐⅔™≡ ⅜ ↄ ↕╣≡⅝√ ⁸ ⌐⅔™≡⁸ ─ ╩ ∂ↄ ⇔

√⁹ ─ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√↓≤⅛╠⁸↓╣╠

─ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢↓≤⅜ ≢№╢↓≤⅜ ≤⌂∫√⁹

─ ⌂≥⌐╟╢ ─ ⌐⁸ ⌐ ≤⌂╢ ≢№╡⁸ ─ ⌐

⌐ ∆╢ ≢№∫√ ה ⁹  

 

◘Ⱪ♥כⱴ 2 ꜜ◦ ⁸ ╛

─ ≤ ≢─ ⌐⅔™≡⁸ ⌐ ≠ↄ ╩ ═√⁹₈ ─ꜜ◦ ─

⌐ ∆╢ ₉⌐ ≠ↄ₈ꜜ◦ ₉─ ⌐№√∫≡│⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩│

∂╘≤∆╢ ─ ⅛╠ꜜ◦ ╩│∂╘≤∆╢ ─ ╩ ∆╢ ≢─ ⅎ

⌐⁸ ⌐╟╢ ⅜ ↕╣√⁹  

⅛╠─ ⌐╟╡₈○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ₉─ ╩≈≤╘√⁹

Ⱳꜝfi♥▫▪ ─ ⁸ ⁸ ╩ ⌐⇔√ ⌐⅔™≡ ╩ ⇔√⁹

∕─ ⁸ ─ ⌐⅔™≡ ─ ─ ╘ ╩ ⌐ ≠⅝ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ

▬⁸♫●◄♠ꜟⱡ◕▬♩►⁸Ⱶ☼ⱥⱴ꞉ꜞ─ ⌐ ≡√⁹  

►▼♇♩ꜝfi♪ ─ ⌐╟╢ ─ ≤ ⌐│♫●◄♠ꜟ
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ⱡ◕▬♩►╩ ⌐⅔™≡ ╩ ⇔⁸╟╡ ≢ ─ ↓╡⌐ↄ™ ⌐ ≡√⁹╕√

⁸ ⁸ ⁸ ⌂≥ ⌐ ╩ ⇔⁸∕╣∙╣─ ⌐ ↕╣√⁹  

⅜ ∆╢↓≤⅜ ╕╣╢  

◘Ⱪ♥כⱴ 1 2 │⁸ 53 132 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─

╩ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ™ ╩₈ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔√ⱴ

♇ⱪ╩ ⇔√⁹ 30 ≢│ ⌂ ╩ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩≤⇔√⅜⁸ 2 ≢│⁸

─ ™ ╩↕╠⌐ ╡ ╖⁸5 ⌐ ⌐ ↑╩ ∫√⁹↕╠⌐ ╩

⇔ 33,720 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸GPS ╩ ⌐ ⇔≡ ⌐ ⇔√ ◌ꜝ

⁸50☺כ132Ɑכ ⁹2020 11 ⌐ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌂ ╩1mⱷ♇◦ꜙ─

≢ ⌐ ≤⇔ ╪∞⁹ ╩ ∆╢↓≤⌐╟╡⁸ ⇔√ ─ ╩↕╠⌐ ╡ ╗↓≤

⅜ ≤⌂∫√⁹ ─ ⌐ ↑≡ ⌂ ╩ ∆↓≤⅜≢⅝√⁹ 

◘Ⱪ♥כⱴ 1 ⅛╠─ ⅛╠⁸1 mm─ ⅛╠│ ⇔⌂™↓≤⅜ ⅛∫√⁹

─ ─ ─ ─ ⌂ⱷ♇◦ꜙ◘▬☼│1 mm≤∆╢≤ ™↓≤⅜ ⅛∫√⁹ │⁸

─ ─ ⌐╙ ∆╢↓≤⅜ ≢№╢⁹∆⌂╦∟⁸1 mm╟╡╙ ↕ↄ ∆╢↓

≤⅜≢⅝╣┌⁸ ⌂≥⌐ ≢⅝╢↓≤⅜ ↕╣√⁹ 

◘Ⱪ♥כⱴ 1 ─ ╩ ↕∑√ ⅛╠─ ⅛╠⁸0 lux─ ≢│ 3 mm

─ ─℮∟1≈⅛╠ ⅜ ╘╠╣√⅜⁸∕─ ─ ⅛╠│ ⇔⌂⅛∫√⁹∆⌂╦∟⁸ │0 lux

─ ≢ ⇔⌐ↄ™ ⅜ ↕╣√⁹ │⁸ ⌂ ╩ ⅎ╢ ≤⇔≡ ≢№╢⁹ 

◘Ⱪ♥כⱴ 1 ╩ ↕∑√ ⅛╠─ ⅛╠⁸5ϴ≢ ⇔√ │⁸ ⅜

ↄ ⇔⁸ ─ ⅜ ↑╢╙─⅜ ↄ ↕╣√⁹ │5ϴ─ ≢ ╩ ⅝ ↓

⇔ ⌐ ∫≡™╢ ⅜ ↕╣√⁹∆⌂╦∟⁸ ⅜ ↄ⌂╢ ─ ⌐ ╩

℮↓≤≢⁸ ⌐ ⇔√ ⅛╠─ ╩ ∆╢↓≤⅜≢⅝╢ ⅜№╢↓≤⅜ ↕╣√⁹ 

◘Ⱪ♥כⱴ 3 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ │⁸ ─ꜞ☻◒⅜№╢

↓≤⅛╠∆═≡ ↕╣≡™╢⅜⁸ ╩ ℮√╘⌐│ ⇔√ ─ ╩ ╠∆√╘⌐

⅝ ─ ⅜ ≤⌂╢⁹⇔√⅜∫≡₈ ה╡ ה⅝ ₉≤™℮ ─ ╩ ⌐ ℮

⅜№╢ 29 ╟╡ ⁹∕↓≢⁸ ⌐ ╦

╢╟╡ ה ⌂ ⅜ ╘╠╣≡⅔╡⁸ ⌐╟∫≡ ⌂

ה ╛ ⌐ ∆╢ ╙ ∫≡™╢⁹◘Ⱪ♥כⱴ 3 ─ │

98.4 ╩ ╠╣√↓≤≤⁸ ─ ה ⌐ ⇔≡41.1% ≢№╢≤ ↕╣√↓≤≢№

╢⁹╕√⁸ ─ ─ ─ ⅛╠ ꜞ☻◒╙ ╘≡ ™↓≤⅜ ⅛╡⁸ ─ ╘

╢ ⌐ ╦╢ ה ⌂ ─ ≈≤⌂╢≤ ⅎ╠╣╢⁹⌂⅔⁸ ⌐ ↑≡│

⁸ ⌐╟∫≡ ─ ⅜ ≤⌂╢√╘ ≤─ ⌐╟╡ ╘╢↓≤⅜

≢№╢⁹ 

─  

─ ≤⇔≡⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ─ ⌐╟╢ ⁸

⁸ ⅛╠─ ─ ⌐╟╢ ⌂ ─ ⁸ DNA ╩ ⇔√

⌐⅔↑╢ ⌂ ─ ⁸ ╡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ╡

╪∞ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─ ╩ ⇔√⁹ ≤⇔≡⁸ ─ ↕⅛╠○

○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐≈™≡⁸ 8 ♥꜠ⱦ

╛ ↕╣╢⌂≥⁸ ⌐ ↕╣╢ ╩ →√ ⇔≡™╢⁹ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩

ⱴ♇ⱪ╩ ╗ ⱴ♬ꜙ▪ꜟ│ ─ ─ ╩ ∫≡™╢ ₁⌐ ↕╣⁸ ≢

↕╣≡™╢⁹ ≤⌂∫√ │⁸ 7 ⁸∕─ 3 ⁸ 6 ≢ ↕╣⁸∕─
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1 │ ∆╢⌂≥⁸ ™ ╩ ↑√⁹↕╠⌐⁸◘Ⱪ♥כⱴ 1 ≢2 ⁸◘Ⱪ♥כⱴ 2 ≢2 ⁸◘

Ⱪ♥כⱴ 1 3 ─ ≢3 ─ 7 ⁸ ≤─ ╩ ⇔√⁹╕√⁸◘Ⱪ♥כⱴ 1

≤◘Ⱪ♥כⱴ 3 ⅜ ⇔⁸ⱬ♩♫ⱶ ♄♫fi ⌐⁸ ─ ╩ ⇔⁸

UNIDO ─STePP Sustainable Technology Promotion Platformhttp://www.unido.or.jp 

/en/technology_db/5022/ ⌐2018 12 ⌐ ↕╣╢⌂≥⁸3 ─ 29,586 ≤ ─◓

─ⱪכꜟ ≤⇔≡│⁸ ─ ╩ ╢ ╩ →√≤ ⅎ≡™╢⁹ ≢⁸ ≢╕╪ ⇔√

▬fiⱨꜟ◄fi◙╛ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸ ⅝ ╩ ≤⇔√ ⌐ ⅜№∫√

↓≤╙№╡⁸ ─ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⌂≥─ ╙ ⇔√⅜⁸∕─ ⁸ ╩

╛∆⌂≥─ ╩⇔⁸ ─ ╩ →╢↓≤⅜≢⅝√⁹ 

 

◘Ⱪ♥כⱴ 1 ≢│⁸5≈─ ╩ →√⁹ ⌐ ╩ ∆⁹ 

1.₈ 55 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩╩ ⇔

∆╢↓≤≢⁸ ─√╘─ ╩ ─50 ⌐╕≢ ∆╢⁹₉≢│⁸ⱳ♥fi◦ꜗꜟⱢ

ⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ⌐╟╡⁸ ─√╘─ ╩ ─40.1 ⌐╕≢ ∆╢↓≤⅜≢⅝

√⁹ ─ ╩ 10 ╢ ─ ⅜ ≤⌂∫√⁹ 

2.₈ ₁─ ⅝↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─ ─ ─ ⌂ⱷ

♇◦ꜙ◘▬☼╩ ∆╢⁹₉≢│⁸1 mmⱷ♇◦ꜙ─ ╩ ∆╢↓≤≢⁸ ╩ ←↓≤⅜ ≢№

╢ ╩ ⇔√⁹ ⌂ⱷ♇◦ꜙ◘▬☼╩ ∆≤™℮ ─ ╩ ⇔√⁹ 

fiכ꜡♪3.₈ ╩ ™√ ─ ⌐╟╢ ─ ≤ ⇔≡50 ⌐

╕≢ ₉≢│⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ─75.3 fiכ꜡♪⌐ ⌐╟╢ ⅜

≢№╢↓≤╩ ⇔√⁹∆⌂╦∟⁸ ≤ ⇔≡24.7 ⌐╕≢ ∆╢↓≤⅜ ≢№╢↓≤╩

⇔√⁹ ─ ≢№╢50 ╩ ∆╢↓≤⅜≢⅝√⁹ 

4.₈ ─ DNA ⌐╟╢ ─ ─ ─ ≤ ┼─ ₉≢│⁸○○Ᵽ♫Ⱶ

☼◐fiⱣ▬╩ ─ DNA⅛╠ ∆╢ⱪ꜡♩◖ꜟ╩ ⇔⁸ ⁸ ≢─ ─ ⁸

─23⅛ ⌐⅔™≡ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ™ ╩ ⇔√⁹

↓∟╠╙⁸ DNA ─╖≢│⌂ↄ⁸ ┼─ ⌐ ∆╢⌂≥⁸ ─

╩ ⇔√⁹ 

5.₈ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ─ ╩ ∆╢ ⁸

⌐ ⅎ≡⁸ ◔ ⌂≥○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ↕╣√ ─ ⌐╙ ⇔

∆╢⁹₉≢│⁸◘Ⱪ♥כⱴ 2 , 3 ≤ ⇔₈ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

ⱴ♬ꜙ▪ꜟ ⁸50☺כ132Ɑכꜝ◌ ₉╩ ⇔⁸2021 3 ⌐ ⁸ ⁸

⁸ ⌂≥⌐ ⇔ ⇔√⁹ ─ ╩ ∆╢↓

≤⅜≢⅝√⁹ 

5≈─ ⌐╙⁸ ⌐ ≢⅝╢ ─2≈─ ⌂ ╩ →╢↓≤⅜≢⅝√⁹ 

1. ─ ╩ ↕∑√ ⅛╠─ ⅛╠⁸0 lux─ ≢│ 3 mm─

─℮∟1≈⅛╠ ⅜ ╘╠╣√⅜⁸∕─ ─ ⅛╠│ ⇔⌂⅛∫√⁹∆⌂╦∟⁸ │0 lux─

≢ ⇔⌐ↄ™ ⅜ ↕╣√⁹ │⁸ ⌂ ╩ ⅎ╢ ≤⇔≡ ≢№╢⁹ 

2. ╩ ↕∑√ ⅛╠─ ⅛╠⁸5 ≢ ⇔√ │⁸ ⅜ ↄ

⇔⁸ ─ ⅜ ↑╢╙─⅜ ↄ ↕╣√⁹ │5 ─ ≢ ╩ ⅝ ↓⇔

⌐ ∫≡™╢ ⅜ ↕╣√⁹∆⌂╦∟⁸ ⅜ ↄ⌂╢ ─ ⌐ ╩ ℮↓

≤≢⁸ ⌐ ⇔√ ⅛╠─ ╩ ∆╢↓≤⅜≢⅝╢ ⅜№╢↓≤⅜ ↕╣√⁹  

↓╣╠│⁸ ─ ≢№∫√⁹ 

 

◘Ⱪ♥כⱴ 2 ≢│⁸4≈─ ╩ →√⁹ ⌐ ╩ ∆⁹ 

1.₈ ─ ≢─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ה ─ ╩ ∆╢√╘⌐⁸ ▬fiⱨꜟ

◄fi◙─⸗♬♃ꜞfi◓─√╘⌐ ↕╣ ⅜ ≢№∫√ ─ ╩╙╠™ ↑ ∆╢⁹
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─ ⅛╠│○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ╩ ⅛╠ ╢↓≤│ ⇔™≤ ⅎ╠╣╢⅜⁸ ⌐╟

╡ ↕╣√ ─ ≤ ⇔ ╩ ∆╢⁹₉≢│⁸ ▬fiⱨꜟ◄fi◙─⸗♬♃ꜞfi◓

─√╘⌐⁸ ≢ ה ↕╣ ⅜ ≢№∫√ ─ ╩⁸ ≢╙╠™ ↑ ∆╢

↓≤╩ ⇔√⁹⇔⅛⇔⁸2020 ⌐ ≢ ▬fiⱨꜟ◄fi◙⅜ ⇔⁸ ─ ⌐

⅔™≡∆═≡─ ─ ⅜ ╦╣╢ ≤⌂∫√⁹ ─⸗♬♃ꜞfi◓ ⌐╙ ⅝⌂ ⅜⅛

⅛╢ ≢ ╩ ╘╢─│ ⅜№╢≤ ⇔ ℮↓≤╩ ⇔√⁹ ≤⇔≡│⁸ ─ ╩

⌐ ⇔⁸ ─ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ∆╢↓≤╩ ╠⅛⌐⇔⁸∕╣╠╩ ⇔√

⁸ ∆╢↓≤⅜ ╘╠╣╢⌂≥─ ╩ →╢↓≤⅜≢⅝√⁹ ─ ─ ⅛╠─ ⌐╟╢

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√─│ ─ ≢№╡⁸ ─ │ ∆╢↓≤⅜≢⅝

√⁹ 

2.₈ ⌐╟∫≡ ╩ ⇔√ ─ ╩⁸ ⌐ ╕╣╢DNA╩ ∆╢↓≤≢ ╠⅛⌐∆╢⁹₉≢

│⁸ ┼─ ╩ ↑≡⁸ ⅜ ╕╣≡™√ ─DNA╩ ∆╢↓≤≢ ─ ╩ ╠⅛

⌐∆╢↓≤╩ ⇔√⁹ ⅜ ↕╣√ ⅛╠ ─DNA─ ╩ ∫√⅜⁸ ⅜ ⇔DNA⅜ ╣

≡⅔╡⁸ ╩ ╠⅛⌐∆╢↓≤│≢⅝⌂⅛∫√⁹ ─ ╩ ⇔ ⌐ ╡ ∆╟℮⌐⇔√ ≢

─ ╩ ⇔√⅜⁸2020 ─ ⌐│ ◖꜡♫►▬ꜟ☻⅜ ⇔ ⌐ ╢↓≤⅜≢⅝⌂⅛∫

√⁹2020 ─ ⌐│ ╩ ╘ ─ ╩ ╘√⅜⁸ ─ ┼─ ▬

fiⱨꜟ◄fi◙ ⅜ ↕╣⁸ ─ ⁸ ╩ ⇔√⁹ ◖꜡♫►▬ꜟ☻≤ ▬fiⱨꜟ◄

fi◙≤™℮ ⇔⌂⅛∫√ ⌐╟╡⁸2020 ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ╕╣≡™╢ ╩

∆╢↓≤⅜≢⅝⌂⅛∫√⁹ ≤⇔≡│⁸2015 ⌐ ⇔≡™√ ⅛╠ ╩ ╡ ⇔⁸

╩ ℮↓≤≢ ⅛╠─ ╩╟╡ ⌐ ∆╢↓≤⅜≢⅝√⁹ 

3.₈ ≤ ⅛╠─ ה ─↓╣╕≢─ ─ ≤ ╩ ™⁸ ╩

⌐ ╠⅛⌐∆╢⁹₉≢│⁸ ╩ ≢⅝√≤ ⅎ╢⁹ ⌐≈™≡⁸ ►☻◕○○Ᵽ♫Ⱶ☼

◐fiⱣ▬─ ⁸ ⌐ ↕╣√ │⁸5 ⌐╙90% ─ ╩ ≈↓≤⁸ ⅜╟↑╣┌

∕─ ╙ ∆╢↓≤⁸ ─ ⅛╠ √ │∕─10 %⅜ ╩ ∟⁸∕─ ∆╢↓≤╙

⌂↓≤⅜ ╠⅛⌐⌂∫√⁹ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐⅔™≡│⁸ ►☻◕╟╡╛╛ ╢⅜⁸5

⌐╙70% ─ ╩ ≈↓≤⅜ ╠⅛⌐⌂∫√⁹ ⌐≈™≡⁸ ⌐⅔™≡│⁸ ╩

≈ 80%─ ⅜ ⇔√⁹ ≈─ ─ ─ ™│ ↕⅛∫√⁹ ►☻◕⌐≈™≡⁸ ─

⅜ ╡ ↕╣√ ─ ╩ ∆╢ ╩ ™⁸50 cm╕≢─ ─ ≢╙ ↄ⅜ ∆╢

↓≤⅜ ╠⅛⌐⌂∫√⁹↓─ ⅛╠⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐№√∫≡│⁸ ╛

ה ╩ ↕∑⌂™↓≤⁸ ⌐ ⅜№╢ ⌐│∕╣╩ ↕⌂™↓≤⅜⁸ ╛

╩ ∆╢ ≢ ⌐ ≢№╢↓≤⅜ ≠↑╠╣√⁹  

4.₈↓↓2 3 ≢ √⌐ ↕╣√ ─ ╩ ⇔⁸↓╣╕≢─ ≤ ∆╢↓≤≢⁸ ⅜

∆╢ Ɽ♃כfi ─ ╩ ℮⁹₉≢│⁸ ─ ⌐╟∫≡ ≤ ∂

╩ ≈↓≤⅜╦⅛∫√ ─ ≢⁸ ⌐⌂∫≡ ↕╣√ ╩ ⇔√⁹ ─

╛ ∆╢ ⁸ ─ ─ │ ─ ⅛╠ ╣≡⅔╡ ⌐╟∫≡ ┌╣√╙─≢

│⌂™╙─⅜№∫√⁹ ╛ ≢⁸ ⅞╦─ ⌐ ⇔√ ⅜ ≈⅛∫√⁹↓─╟℮⌂ ⇔

™ │⁸ ⅜ ╪∞ ⅜ ™≤ ⅎ╠╣√⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ ⁸

↓╣╕≢│ ─ ↄ ה ─ ─╖╩ ⇔≡⅝√⅜⁸ │⁸◌⸗⌂≥─ ⌐╟∫≡ ┌╣

╢ ─№╢ ╙ ⌐ ╣╢ ⅜№╢⁹ ─ ─ ─ ╛⁸ ⅛╠─ ─

─☻כ◖╡ ⌐№√╢ ─ │⁸ ⌐ ⅜ ≢№╢≤ ⅎ╠╣√⁹ 

 

◘Ⱪ♥כⱴ 3 ≢│⁸3≈─ ╩ →√⁹ ⌐ ╩ ∆⁹ 

1.₈ ╛ ╘ ≡ ↕╣≡™√ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐ ⇔≡⁸

╩ ™⁸95 ─ ⅜ ≤⌂╢ ⁸ ⁸ ⁸ ╩

╠⅛⌐∆╢↓≤≢⁸ ⌐ ∆╢ ─ ⌐ ∆╢ ╩ ∆╢⁹₉≢│⁸ 98.4

╩ ╢ ╩ ╠⅛⌐⇔√⁹ ─ ╩ ⇔√⁹ 
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2.₈Ᵽ▬○ⱴ☻ ─ ⌐╟╡ ⇔≡™╢ ♅♇ⱪ ─ ╩ ╠⅛⌐∆╢↓≤≢⁸

≤ ─ 95% ╩ ⇔⁸⅛≈ ─ ─◖☻♩⅜40% ⌂ ⱪ

꜡☿☻╩ ∆╢⁹₉≢│⁸95 ─ ╩ ⇔⁸ ─ ה ⌐ ⇔≡41.1%

≢№╢ ⱪ꜡☿☻╩ ⇔√⁹ ─ ╩ ⇔√⁹ 

3.₈ ♅♇ⱪ⅔╟┘ ─ ⌐╟╢ ⌐╟╡ ⇔√ ─ ⌐≈™≡⁸

╩ ⇔⁸ ⅔╟┘ ─ ╩ ℮⁹↕╠⌐ ⌐╟╢◖ⱴ♠♫ ⌐╟╡⁸

─ ≤⇔≡─ ╩ ∆╢⁹₉≢│⁸ ≤⇔≡─ ╩ ⁸ ⌐

⇔√↓≤╩ ╠⅛⌐⇔⁸ ≢│◖ⱴ♠♫─ ⌐ ⇔√ 15 cm ╕≢─ 8

≢ ≤ ─ ╩ ⇔√⁹ ─ ╩ ⇔√⁹ 

 

─  

⅝  

 

 

⌂ ⅝  

, , , , , , , , 

vol.43(A), No.1, p.9-15 (2020) ─ ≤ ⌐ ≠™√ ○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─  

, , , , Zhang Hongwei, , , , 

 : G , vol.76, p. _349- _354 (2020) ○○Ᵽ♫Ⱶ☼◐fiⱣ

▬Ludwigia grandiflora─ ⅛╠─ ⌐ ╓∆ ─  

Hongwei ZHANG, Shuhei TANAKA, Wataru TAKAMI, Masaki WATABE, Yasuhiro OSHIMA, 

Hiroaki NISHIKAWA, Shigeo FUJII, G , vol.76, p. _197- _204 (2020) Effects 

of Specific Alien Plant Ludwigia Grandiflora on Endimic Vegetation in Harie Wetland, Lake Biwa 

Hieda S, Noma N. Bulletin of Kansai Organization for Nature Conservation 41 (2), 151-153. (2019) 

Leaves as propagules of the invasive aquatic plant Ludwigia grandiflora subsp. hexapetala in Lake Biwa. 

, , , Bulletin of the Osaka Museum of 

Natural History, vol.74, p.69-73 (2020) ▪ⱷꜞ◌Ⱶ☼◐fiⱣ▬≤╟┌╣╢ Ludwigia decurrens ≤ L. 

longifolia ▪◌Ᵽ♫ ─ ↕╣╢  

K. Kamigawara, K. Nakai, N. Noma, S. Hieda, E. Sarat, A. Dutartre, T. Renals, R. Bullock, J. Haury, B. 

Bottner, J-P. Damien Journal of International Wildlife Law & Policy, vol.23, p.83-108 (2020) What kind of 

legislation can contribute to on-site management? ΈComparative case studies on legislative developments in 

managing aquatic invasive alien plants in France, England and Japan 

Vo Diep Ngoc Khoi, Makoto Tokuoka, Shuhei Tanaka, Phan Nhu Thuc, Tran Van Quang, Vietnam 

Journal of Science and Technology 58 (5A) 190-200 (2020) STUDY ON SLUDGE TREATMENT BY THE 

AEROBIC STABILIZATION PROCESS COMBINED WITH BULKING AGENT AND HEATED AIR 

SUPPLY 

 

 

  №╡╕∑╪⁹ 

  

∕─  

⅝ ⌐ ∏╢  0  
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∕─ ⌂⇔  3  

 6  

₈ ≤─ ה ₉─  7  

ⱴ☻◖Ⱶ ┼─ ה  8  

⌐ ∆╢  1  

 

─  

 

ⱬ♩♫ⱶ ♄♫fi ⌐⅔↑╢ ─ ─ ≤∕─  

 

◌►fi♃כⱤכ♩ Tran Van Quangה♄♫fi ⱬ♩♫ⱶה  

ה ⁸♄♫fi ⁸ Ⱶ◒♬ꜘ ⌐╟╢ ╩ ⁹ 

⌂ ≠↑ ╩ ⌐╟╡ ∆╢ ╩ⱬ♩♫ⱶ ♄♫fi ⌐ ∆╢

╩ ⅎ√ ╩⁸ (B) ⌐⁸ ⅜♄♫

fi ≤ ≢ ⇔ ↕╣√⁹ Ⱶ◦ⱴ♇◒☻│

UNIDO ─STePP Sustainable Technology Promotion Platform http://www.unido.or.jp/en/technology_db 

/5022/ ⌐2018 12 ⌐ ↕╣⁸SDGs⌐ →╠╣╢No9≤No12─ ⌐ ≢⅝╢ ≢№╢⁹

╩ ∂≡ 12.5♩♇◕כ♃⌐ 2030 ╕≢⌐⁸ ─ ⁸ ⁸ ┘ ⌐

╟╡⁸ ─ ╩ ⌐ ∆╢ ╩ⱬ♩♫ⱶ ⌐⅔™≡ ∆╢↓≤╩ ∆⁹2019 3 13 ⌐

♄♫fi ┼ ⇔⁸ ꜟכꜙ☺◔☻⁸ ⌐≈™≡ ╩ ™⁸ ─ ╩ ∫√⁹

ⱴ≤⇔≡│⁸כ♥ ≤ ⌐ ∆╢ ⌐ⱴכ♥ ⅎ≡⁸♄♫fi ≢ ∆╢ ⁸

⁸ⱨ□▬♩꜠ⱷ♦▫◄כ◦ꜛfi ─ ⁸ ⌐ ∆╢ ─ ⁸ ⅜ ≤

⌂∫≡™╢ ⌐ ⇔≡ ─√╘─ ╩ ⇔≡™╢⁹ ⌐⁸

⌐ ™╢ ─ ⌐ ╦╢ ─ ה ╩ ™⁸ ⌐⅔↑╢ ─◖

☻♩ ⌐ ⅜╢ ╩ ⇔√⁹ ∑≡⁸ⱬ♩♫ⱶ ≢ ≤⌂∫≡™╢ ┘ ↔╖ ─

⌐ ⇔≡⁸ ─ ╩ ⇔ⱬ♩♫ⱶ⌐⅔↑╢ ─ ╩

≢№╢⁹ ⌐⅔™≡│⁸ ─ ─ ⅔╟┘ ⌐ ∆╢ ⌐⅔™≡ ⅜ ╠

╣√⁹ 

 

 

  

  

   ⁸ ⁸ ⁸   

   

1)     

   ⁸ ⁸ ⁸   

2)   

   ⁸ ⁸ ⁸ Ⱶ◒♬ꜘ    

http://www.unido.or.jp/en/technology_db
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и ─  

и  ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─  

 

                       

 

 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ≢ ∆╢↓≤╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩

⇔⁸ ⌂≥⌐ ∆╢↓≤╩ ≤⇔≡⁸◘Ⱪ♥כⱴ 1 ≢│⁸ ⁸ ⅛

╠ ─ ─ ™ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ╩ ⇔⁸ ∆═⅝ ─

⌂≥⅛╠⁸ ─ ™ ╩ ∆╢↓≤╩ ≤⇔√⁹  

2018 4 ⅛╠7 ⌐⅛↑≡ 53 132 ⌐⅔↑╢2015 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬

─ ╩ ⇔⁸2018 8 ⅛╠11 ⌐⅛↑≡⁸ ⌐⅔↑╢ ╩ ⇔⁸○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ─ ™ ╩₈ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔√ⱴ♇ⱪ╩ ⇔ ⇔

√ ⁸50☺כ135Ɑכꜝ◌ ⁹∕─ ⁸ ─√╘─ ╩ ─40.1 ⌐╕≢ ∆╢↓≤⅜

≢⅝√⁹2018 5 ⅛╠2020 10 ╕≢2⅛ ⌐1 ─ ≢ ─ ⌐⅔™≡○○Ᵽ♫Ⱶ☼

◐fiⱣ▬ ╩ ⌐ ⇔√⁹∕─ ⁸3 ⌐1 ─ ≢ ה ╩ ℮↓≤≢⁸

≢─ ╩ ≤∆╢↓≤⅜≢⅝╢↓≤⅜ ⅛∫√⁹  

₁─ ⅝↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─ ─ ─ ⌂ⱷ♇

◦ꜙ◘▬☼≤⇔≡⁸1 mmⱷ♇◦ꜙ─ ╩ ∆╢↓≤≢⁸ ╩ ←↓≤⅜ ≢№╢ ╩ ⇔√⁹

fiכ꜡♪ ╩ ™√ ─ ╩ ™⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ─75.3 fiכ꜡♪⌐

⌐╟╢ ⅜ ≢№╢↓≤╩ ⇔√⁹∆⌂╦∟⁸ ≤ ⇔≡24.7 ⌐╕≢ ∆

╢↓≤⅜ ≢№╢↓≤╩ ⇔√⁹ 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ DNA⅛╠ ∆╢ⱪ꜡♩◖ꜟ╩ ⇔⁸ ⁸ ≢─

─ ⁸ ─23⅛ ⌐⅔™≡ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ™ ╩

⇔√⁹ 

49 ⁸ 28 ⁸ 29 ⁸ 26 ─ 132 ╩ ⌐○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ╩ ⇔√⁹GPS╩ ⌐ ∟⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⅔╟┘

╩ ⇔⌂⅜╠⁸ ↔≤⌐GPS⌐ ╩ ⇔√⁹ │2018 10 22 12 5 ⁸2019

10 21 12 10 ⁸2020 10 2 12 5 ⌐ ⇔√⁹2020 ─ ≢ ─ ™

╩↕╠⌐ ╡ ╖⁸5 ⌐ ⌐ ↑╩ ∫√⁹↕╠⌐ ╩ ⇔ 33,720 m
2─○○

Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸GPS ╩ ⌐ ⇔≡ ⌐ ⇔√⁹◘Ⱪ♥כⱴ 2 , 3 ≤

⇔₈ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⱴ♬ꜙ▪ꜟ ⁸50☺כ132Ɑכꜝ◌ ₉╩ ⇔⁸

2021 3 ⌐ ⁸ ⁸ ⁸ ⌂≥⌐ ⇔

⇔√⁹ 

 

 

 

 

 

 

 

 

 



 

18 

4- 1801 

 

─ │⁸ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ≢ ∆╢↓≤╩ ≤∆╢

ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ⌂≥⌐ ∆╢↓≤≢№╢⁹◘Ⱪ♥כⱴ 1 ≢│⁸ ⁸

⅛╠ ─ ─ ™ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ╩ ⇔⁸ ∆═⅝ ─

⌂≥⅛╠⁸ ─ ™ ╩ ∆╢↓≤╩ fiכ꜡♪⁹╢∆≥ ╛ DNA ╩

∆╢↓≤≢⁸ ╩ ╕√│ ∆╢ ה ╩ ∆╢⁹  

 

 

ה 55 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩╩ ⇔

∆╢↓≤≢⁸ ─√╘─ ╩ ─50 ⌐╕≢ ∆╢⁹ 

ה ₁─ ⅝↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─ ─ ─ ⌂ⱷ♇

◦ꜙ◘▬☼╩ ∆╢⁹ 

fiכ꜡♪ה ╩ ™√ ─ ⌐╟╢ ─ ≤ ⇔≡50 ⌐╕

≢  

ה ─ DNA ⌐╟╢ ─ ─ ─ ≤ ┼─  

ה ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ─ ╩ ∆╢ ⁸

⌐ ⅎ≡⁸ ◔ ⌂≥○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ↕╣√ ─ ⌐╙ ⇔

∆╢⁹ 

 

 

ᵑⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ─  

2018 4 ⅛╠7 ⌐⅛↑≡ 53 132 ⌐⅔↑╢2015 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬

─ ╩ ⇔⁸2018 8 ⅛╠11 ⌐⅛↑≡⁸ ⌐⅔↑╢ ╩ ⇔⁸○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ─ ™ ╩₈ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩₉≤⇔√ⱴ♇ⱪ╩ ⇔√⁹∕─

12 ⅛╠2 ⌐⅛↑≡ ⇔√ ⁸50☺כ135Ɑכꜝ◌ ⁹ 

 

ᵒ ─  

2018 6 ⅛╠9 ╩♃כ♦≡↑⅛⌐ ⇔⁸∕↓⅛╠12 ⌐⅛↑≡ ╩

⇔⁸ ⁸ ─ ─ ─ ╩ ∫√⁹ ╙ ─ ⌐ ╖ ╣√⁹  

 

ᵓ  

2018 5 19 ⁸7 21 ⁸9 17 ⁸11 2 ⁸2019 3 19 ⁸5 19 ⁸7 20 ⁸9 1 ⁸11 12

⁸2020 3 16 ⁸5 30 ⁸8 2 ⁸9 16 ⁸10 28 ⌐ ─ ⌐⅔™≡○○Ᵽ♫Ⱶ

☼◐fiⱣ▬ ╩ ⇔√⁹ ╩ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔√ │⁸

GPS⌐∕─ ╩ ⇔√⁹ ─ ─ │⁸ ─ ╩GPS⌐ ⇔√⁹ 

 

ᵔ ─  

49 ⁸ 28 ⁸ 29 ⁸ 26 ─ 132 ╩ ⌐○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ╩ ⇔√⁹ ╩ (1) - 1⌐ ∆⁹GPSmap60CSx, GPSmap62S, 

GPSmap64S (GARMIN ) ─™∏╣⅛─GPS╩ ⌐ ∟⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⅔╟┘

╩ ⇔⌂⅜╠⁸ ↔≤⌐GPS⌐ ╩ ⇔√⁹ ≢─ ⅜ ⌂ ≢│◌ꜘ♇◒╩

╕√│Ⱳכ♩⅛╠ PROSTAFF10×42 Nikon ╩ ™≡ ─ ╩ ⇔⁸ ╩ ⇔

√ │⁸GPS⌐╟╡ ╩ ⇔√⁹ │2018 10 22 12 5 ⁸2019 10 21 12 10

⁸2020 10 2 12 5 ⌐ ⇔√⁹ 
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(1) - 1 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

 

ᵕ ⅛╠─  

╩ ↕∑√  

2019 11 22 ⌐ ─ ≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ ⌐

∟ ╡⁸ ⅛╠─ ╩ ∫√⁹ ─ ╩ (1) - 2⌐ ∆⁹ ⌐╟╡ ─ ─

⌐ ↑⁸ 6 50, 30, 10, 7, 5, 3 mm , 2 5 mm, 3 mm ⌐Ɫ◘Ⱶ≢◌♇♩⇔√⁹

│ ⅜ mL 30⌐꜠כꜗ◦⌐℮╟╢⅛ ╣⁸5 ⌐ ╣ ⅎ√⁹ LEDꜝ▬♩

HG-LA150, Home Grown ╩1 №√╡14 ⇔⁸ 20 25ϴ≢10 ⇔√⁹ ⁸

2, 4, 6, 8, 10 ⌐♦☺♃ꜟ◌ⱷꜝ Xperia xz3, 1920 ≢ ⇔⁸ ╩ⱨꜞכ♁ⱨ♩ !0_0! 

Excel ה↕ ╩ ™≡ ╖ ∫√⁹ ─ 2 , 2 , 6 , 

2 ⌐ ↑⁸ 5 ─ 240 ╩ ⌐ ╩ ∫√⁹ 

 

╩ ↕∑√  

2020 7 22 ≤2020 11 16 ⌐ ─ ≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩

─ ⌐ ∟ ╡⁸ ⅛╠─ ╩ ∫√⁹ ⅛╠─ ⌐ ╓∆ ─ ╩ ∆╢

↓≤╩ ⌐ ⌂╢3≈─ ╩ ⇔√⁹ 1│ ╩ ⇔⁸ 2│⁸ 50 cm─ ╩  
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(1) - 2 ─ fiꜞה ╩ ↕∑√ ⅛╠─ ─  

 

⇔ ⇔√ ─ ╩ ∆╢√╘─ ≤⇔√⁹ 3│⁸ ⅜ √╠⌂™ ≢─

╩ ∆╢√╘─ ≤⇔√⁹⌂⅔ 2─ ╩ ∆╢ ⌐⁸ ╣√ ─ ⌐⅔™≡○○Ᵽ

♫Ⱶ☼◐fiⱣ▬⅜ ∆╢ ≢⁸ ⅔╟┘ 50 cm≢─ ╩ ⇔√⁹ ─ ╩ (1) - 3⌐

∆⁹ ⌐╟╡ ─№╢ ╩ ⇔⁸ 7 50, 30, 10, 7, 5, 3, 1 , 3 5, 3, 1 mm ⌐

Ɫ◘Ⱶ≢◌♇♩⇔√⁹ ─ ╩ (1) - 1⌐ ∆⁹ 1≢│ LEDꜝ▬♩ HG-LA150, Home 

Grown ╩1 №√╡14 ⇔⁸10 ⇔√⁹ 2≢│⁸ 1⌐ ⇔≡ ⅜30%≤⌂╢

╟℮⌐⁸70 % Ⱡ♇♩╩ ⇔√ ─ꜝ▬♩╩1 №√╡14 ⇔⁸10 ⇔√⁹ 3≢

│⁸ ─ ≢ꜟ▬Ⱶⱱꜟ▪╩꜠כꜗ◦√∫ ⌐ ⇔⁸ ≢10 ⇔√⁹ ⁸2, 4, 6, 

8, 10 ⌐♦☺♃ꜟ◌ⱷꜝ Xperia xz3, 1920 ≢ ⇔⁸ ╩ⱨꜞכ♁ⱨ♩ !0_0! Excel 

ה↕ ╩ ™≡ ╖ ∫√⁹ 3 , 7 , 3 ⌐ ↑⁸ 5 ─

315 ╩ ⌐ ╩ ∫√⁹ 

 

 

mm

50

30

10

7

5
3

mm

5

3
5

240 

LED

18 cm

mm2

150W 14 /

1920

2

0 2 4 6 8 10

20 25 1440

NH4-N 2.00 Fe 2.17

NO3-N 2.00 Si 0.46

PO4-P 2.00 B 0.53

K 23.4 Mn 0.49

S 9.92 Cu 0.02

Ca 12.00 Zn 0.05

Mg 14.58 Mo 0.01

(1) - 1 ─
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(1) - 3 ╩ ↕∑√ ⅛╠─ ─  

╩ ↕∑√  

2020 7 22 ⌐ ─ ≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ ⌐ ∟

╡⁸ ⅛╠─ ╩ ∫√⁹ ─ ╩ (1) - 4⌐ ∆⁹ ⅛╠─ ⌐ ╓∆ ─

╩ ∆╢↓≤╩ ⌐2≈─ ╩ ⇔√⁹ 1│ ─ ─ ≢№╢ 20

25ϴ⌐ ⇔√⁹ 2│ ─ ≢№╢5ϴ⌐ ⇔√⁹ ⌐╟╡ ─№╢ ╩ ⇔⁸

7 50, 30, 10, 7, 5, 3, 1mm , 3 5, 3, 1 mm ⌐Ɫ◘Ⱶ≢◌♇♩⇔√⁹ ─ │

1≤ ─╙─╩ ⇔√⁹ 1≢│ LEDꜝ▬♩ HG-LA150, Home Grown ╩1 №√╡14

⇔⁸ 20 25ϴ≢10 ⇔√⁹ 2≢│ ─ꜝ▬♩╩ ≢ ⇔⁸

LP-1PH-SB, NK system ≢ ╩5ϴ≢ ⇔⌂⅜╠10 ⇔√⁹ ⅛╠2 ⌐♦☺♃ꜟ

◌ⱷꜝ Xperia xz3, 1920 ≢ ⇔⁸ ╩ⱨꜞכ♁ⱨ♩ !0_0! Excel ↕ה ╩

™≡ ╖ ∫√⁹ 2 , 7 , 3 ⌐ ↑⁸ 5 ─ 210 ╩

⌐ ╩ ∫√⁹ 

 

(1) - 4 ╩ ↕∑√ ⅛╠─ ─  

mm

50

30

10

7

5
3

mm

5

3 5

315 
1

1

1

2

3

70%

27500lux 8250 lux

0 lux

mm2
0 2 4 6 8 10

1890

18 cm 18 cm

LED
150W 14 /
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⅛╠─  

⅛╠─ ─ ╩ ℮√╘⌐⁸2020 11 16 ⌐ ─ ≢ ⇔√○○

Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ ⌐ ∟ ╡⁸ ⅛╠─ ╩ ∫√⁹ ─ n = 5

≤ 30 mL╩◦ꜗכ꜠⌐ ╣⁸ LEDꜝ▬♩ HG-LA150, Home Grown ╩1 №√╡14

⇔⁸ 20 25ϴ≢10 ⇔√⁹ ⅛╠2 ⌐♦☺♃ꜟ◌ⱷꜝ Xperia xz3, 1920

≢ ⇔⁸ ╩ⱨꜞכ♁ⱨ♩ !0_0! Excel ↕ה ╩ ™≡ ╖ ∫√⁹  

 

⌐ ∆╢ ─  

 2020 10 12 ⌐⁸ ─ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐⅔™≡ ≢─ ╩

™⁸ ⌐ ⇔√ ─ ╩ ∫√⁹ ─ ⁸ ╩ ∫√ ─ ⁸ ─

╩ ( 1) - 5⌐ ∆⁹ ─ 1 m ⌐ ∆╢ ⌐ ⇔≡⁸ │↕╖╩ ™≡ ⅛╠∆═≡

╡ ╡⁸ 10 ⌐ ™1 mm─√╙ ╩ ™≡ ─ ─ ╩ ∫√⁹ ⇔

√ ⅔╟┘ │ ⌐ ∟ ∫≡⁸ ╩ ⇔√ ⁸ ⁸ ─ ⁸ ⅔╟┘ ╩

⇔√⁹ 

 

(1) - 5 ─ ─ ≤ ─  

 

─  

 ⅜ ⇔√ ─ ╩ ∆╢↓≤╩ ⌐⁸2020 10 12 ⌐ ─

≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ ⌐ ∟ ╡⁸ ≤⇔≡ ─ ╩ ∫

√⁹ ─ ╩ (1) - 6⌐⁸ ⁸ ⁸ ─ ╩ (1) - 7⌐ ∆⁹ ⌐╟╡

─№╢ ╩ ⇔⁸ 5 50, 30, 10, 5, 3 mm , 2 5, 3 mm ⌐Ɫ◘Ⱶ≢◌♇♩⇔√⁹

⌐ ∟ ∫√ ╩ ⇔⁸ ⇔√ ─ ─ ⅜ ꜠כꜗ◦⌐℮╟╢⅛

⌐ ╣⁸ LEDꜝ▬♩ HG-LA150, Home Grown ╩1 №√╡14 ⇔⁸ 20 25ϴ≢30

⇔√⁹∕─ ⁸ │5 ⌐ ╣ ⅎ√⁹ ⅛╠2 ⅔⅝⌐⁸ ╩ ╣√

▪◒ꜞꜟⱤ▬ⱪ ⌐ ╩ ⇔≡⁸ MS3040D, ◔♬☻ ≢1,000 rpm─ ≢10

⇔⁸ ─ ╩ ⇔√⁹╕√ ⇔√ ⌐≈™≡│ STZ-161-TLED, 

≢ ╩ ∫√⁹ 

 

1 mm

10

1 m
1 m

1 m
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(1) - 6 ─ ─  

 

(1) - 7 ─ ≤ ─  

ᵖ DNA ╩ ™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⱪ꜡♩◖ꜟ─  

ꜞ▪ꜟ♃▬ⱶ PCR MIEQ●▬♪ꜝ▬fi ⌐ ∫≡⁸DNA ╩ ╢√╘⌐ ⌂ⱪꜝ▬

ⱴכ╩ ╗ PCRⱪ꜡◓ꜝⱶ╩ ⇔√⁹ⱴכ◌כ≤⇔≡trnL-UAA gene section╩ ™⁸○○Ᵽ♫Ⱶ☼

◐fiⱣ▬╩ ≤⇔√PCRⱪꜝ▬ⱴכ≤TaqManⱪ꜡כⱩ╩♦◙▬fi⇔√⁹ DNA─ ┼─ ╩

⇔√ ─ ╩ (1) - 8⌐ ∆⁹2 ─Ᵽ▬○ⱴ☻ ≤⇔⁸1 16 ꜝ▬♩╩ ⇔√⁹ 

 

(1) - 8 DNA─ ┼─ ─ ─√╘─ ─  

5 50

65 cm

LED

1000 rpm, 10

LED

150W, 14 /

30

18 cm

mm

50

30

10

5

3

mm

5

3

LED

18 cm

Figure. 5-1 Culture environment, 2 cm plant stem for culture, vessels with 3 replicates
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DNA ≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ╩ ∆╢√╘⁸ ─ ╩ ⌐

DNA ⱪ꜡♩◖ꜟ╩ ⇔√⁹2020 11 28 ⁸12 5 ⌐⁸ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼

◐fiⱣ▬─ ⌐ DNA ╩ ∆╢√╘⁸23 ⌐⅔™≡ ⸗♬♃ꜞfi◓ ╩

⇔√⁹ 

 

ᵗ♪꜡כfi╩ ⇔√ ⌂○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─  

DJI ─ PHANTOM4PRO ─ ╩

(1) - 2⌐ ╢╟⌐fiכ꜡♪⁹∆ │

≢│ 60 80 m≢ כⱣכ○⌐╙≥⁸™

ꜝ♇ⱪ 80 ⁸◘▬♪ꜝ♇ⱪ 60 ≤⌂

╢╟℮⌐ ╩5.8 7.7 m/s⌐⁸ ─▬

fi♃כⱣꜟ╩2 ⌐1 ⌐ ⇔≡ ∫√⁹

▪ⱪꜞ Litchi VC Technology ╩

™≡ ⌐ ╩ ∆╢↓≤≢ ─ ╩ ╘√⁹  

╩fiכ꜡♪ ™≡ ⇔√ ⌐≈™≡⁸ ⌐╟∫≡ ⇔√ ⁸ ⁸ ─

╩♩ꜞⱵfi◓⇔√ ╩bmp⌐ ⇔RGB♦כ♃╩ ⇔√⁹∕╣∙╣─ ⌐≈™≡

10,000 pixel ─RGB ╩ ⇔⁸ ↔≤⌐RGB ─ ─ ╩ ═√⁹ ⌐R, G, B─ 0

255 ╩⁸ ⌐pixel ╩≤╡◓ꜝⱨ╩ ⇔√⁹ 

⌐≈™≡│ SfM─◒כ○ Structure from Motion ♁ⱨ♩≢№╢Agisoft Metashape 

Professional╩ ≡∫╟⌐fiכ꜡♪⁸≡™ ⇔√ ╩ ≈ ─ ⅛╠ ─

⸗♦ꜟ╩ ⇔√⁹ ⇔√⸗♦ꜟ⅛╠◄◒☻ⱳכ♩⇔√○ꜟ♁⸗◙▬◒ ⅔╟┘DEM כ♦

♃ ⌐ ⇔≡GIS♁ⱨ♩►▼▪ ArcGIS, ESRI ╩ ⇔⁸ ⌐╟╢ ⅝ ╛ כ♦

♃╩ ™≡ ─ ╩ ∫√⁹ ⌐╟╢ ⅝ ⌐≈™≡│⁸ArcGIS ≢ ⇔√

─○ꜟ♁⸗◙▬◒ ⌐ ⇔≡ ⌐╟∫≡ ⇔√ ⁸ ⁸ ⌐≈™≡

╩ ⇔⁸∕╣∙╣⌐ ╕╣╢RGB ╩ ♃כ♦ ♁ⱨ♩ ≢│♩

כꜗ☺כfi◓◘fiⱪꜟⱴⱠ♬כ꜠ ≤⇔√⁹ ⌐♃כ♦ ⇔≡₈

⌂ ⅝ ₉₈ ⱨ▫ꜟ♃₉₈כ ─☻ⱶכ☺fi◓₉

╩ⱪ₉₈Set NULL₉₈Nibble₉כꜟ◓fiꜛ☺כꜞ₈ ⌐ ⇔√⁹ 

≢│ ⁸ ─ ╩ ⌐⁸ GPS

╩ ™√ ╩fiכ꜡♪┘╟⅔ ™√ ╩ ∫√⁹

╩ (1) - 3⌐ ∆⁹ ⅜ ⌐ ∆╢B.S.L.-120 60 cm╩

≤⇔√⅜⁸∕─ ≢╙ ≤⇔≡ ⇔≡™╢ │∕─

╕≢╩ ≤⇔√⁹ ⅜ ⇔ ⅜╒≤╪≥ ⇔≡

™⌂™ │ ≤⇔⁸ ─╖─ ╩ ⌐ ╩ ⇔√⁹ 

 

ᵘ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─  

2020 10 2 12 5 ⌐ 49 ⁸ 28 ⁸ 29 ⁸ 26 ─

132 ╩ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔⁸ 33,720 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩

⇔√⁹ ∆╢ ─ ╩ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ≤≤╙⌐ ⇔⁸◘Ⱪ♥כⱴ 2 , 3 ≤

⇔ ⌐≈™≡ ⇔⁸ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ≤⇔≡

⇔⁸ ⁸ ⌂≥ ⌐ ⇔√⁹  

 

 

 

 

2019/11/15 2019/11/5

2020/5/30

2020/8/2 2020/7/22

2020/10/26 2020/11/4

2019/11/30 2019/11/22

2020/5/30

2020/8/2

2020/11/5 2020/11/9

GPS

(1)- 3

1,388 g

28.95 cm

19.6 cm

50 km/h

(1)- 2
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┘  

ᵑⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ─  

 ─12⅛ ⌂≥ ─ ⌐⅔↑╢

2014 1 1 2014 12 31 ╕≢─ ≤∕─ 16 ╩♃כ♦ ⇔⁸↕╠⌐ ○○

Ᵽ♫Ⱶ☼◐fiⱣ▬ ⅛╠ ╕≢─ 16 ╩ ⇔⁸ ─ ⌐ ™√⁹

─ 1 ╩ ⌐ ∆⁹ 

 

↓↓≢⁸H1/3 (m) Fe (m) U (m/s) g (m/s
2
)≢№╢⁹ 

 

─  

2015 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬│132 55 ≢ ↕╣√⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩55

⌐ ⌐ ⇔⁸55 ─ ⌂9 ─ ╩ (1) - 9⌐ ∆⁹⌂⅔⁸ │

B.S.L. ⅛╠─ ≢ ⇔√⁹ ⌐ _2 _2 _2 ⁸ ⌐

_2 _1 _1 ⁸ ⌐ _1 _2 _1

╩ ∆⁹ ─ _2≢│B.S.L.-140 -60 cm─ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔≡™√⁹

│99 m
2≢№╡⁸B.S.L.-100 -80 cm⌐41 m

2⅜ ⇔√⁹ ∂ↄ ─ _2≢│⁸ │

B.S.L.-200 -20 cm─ ⌐ ⇔√⁹ │ ⌐ ═≡ ╡ ╪∞ ╩⇔≡⅔╡ ⅜

™ ⌐№╡⁸ ╕≢ ⅜ ⅜∫√≤ ⅎ╠╣√⁹ ⌐⁸ ─ √╢ ─ _2

≢│B.S.L.-80 -20 cm⌐ ⅜ ↕╣⁸ ╡ ╪∞ ─ _1≢│⁸B.S.L.-200 cm ≢╙ ⅜

↕╣√⁹ │13,297 m
2≢№╡⁸ ─ ™ ╡ ╪∞ ≢ ⅜ ⌐ ╩ →≡™╢

↓≤⅜ ╖ ╣√⁹ 

 

(1) - 9 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  

 

─ ⌐╟╢  

 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ╩ ─ ≢ ╡⁸ ─ ╩55

⌐ ⇔√⁹∕╣╠╩ כ♃☻ꜝ◒⁸≡⇔≥ ♪♇ꜞ◒כꜚ ♪כ◊► ╩ ∫√

ὫὌ1 3ϳ

Ὗ2
= 2.47 × 10 3

ὫὊὩ

Ὗ2

0.427

 

_1

<
-2

0
0

-1
8

0
-1

6
0

-1
4

0
-1

2
0

-1
0

0
-8

0
-6

0
-4

0
-2

0 0
2

0
4

0
6

0
8

0
>

8
0

_2

0

1,000

2,000

3,000

4,000

5,000

<
-2

0
0

-1
8

0
-1

6
0

-1
4

0
-1

2
0

-1
0

0
-8

0
-6

0
-4

0
-2

0 0
2

0
4

0
6

0
8

0
>

8
0

_1

_2

<
-2

0
0

-1
8

0
-1

6
0

-1
4

0
-1

2
0

-1
0

0
-8

0
-6

0
-4

0
-2

0 0
2

0
4

0
6

0
8

0
>

8
0

_1

_2

B.S.L.cm

(m
2 )

0

50
_2

_1

0

500
_2

99 m2 108m2
51 m2

1,699m2 530m2 877m2

4,487m2 8,201m2 13,297m2

B.S.L.cm B.S.L.cm
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⁸ ─55─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ╩4≈─♃▬ⱪ B.S.L.-150 -50 cm⌐ ∆╢

⁸B.S.L.-90 -30 cm⌐ ⌡ ⌐ ∆╢ ⁸B.S.L.-50 -30 cm⌐ ⇔≡ ∆╢

⁸B.S.L.-30 -10 cm⌐ ⇔≡ ∆╢ ⌐ ∆╢↓≤⅜≢⅝√⁹ ♃

▬ⱪ─ ─ ╩ (1) - 10⌐ ∆⁹ │B.S.L.-110 -90 cm≢23.4 ≤ ╙ ⇔⁸

™≤↓╤≢│B.S.L.-170 cm ⌐╙ ⇔√⁹ _1 5 _1 5 _1,2 _1⌂≥20

⅜ ⌐ ╕╣√⁹ │B.S.L. -70 -50 cm≢40.3 ≤ ╙ ⇔⁸B.S.L.-90 -30 cm─ ⌐

─92.0 ⅜ ⇔√⁹ _4 _6 _1⌂≥14 ⅜ ⌐ ╕╣√⁹ │

B.S.L.-50 -30 cm≢75.2 ≤ ╙ ⇔⁸ ─95.9 ⅜B.S.L.-70 -10 cm⌐ ⇔√⁹ _1 3

_1,2 _1,2 _1,2⌂≥15 ⅜ ⌐ ╕╣√⁹ │B.S.L.-30 -10 cm⌐

83.3 ⅜ ∆╢ ≢№╡⁸Biyo☿fi♃1_כ _1⌂≥6 ⅜ ╕╣√⁹∆═≡─ │

≢№╡⁸ │500 m
2 ≢№∫√⁹ 

 

(1) - 10 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐╟╡ ⇔√4♃▬ⱪ ─  

 

≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ≤─  

 ─132─ ⌐⅔↑╢ ╩ ⇔⁸ ╩ ⇔√ ⁸ │0

48.8 cm≢№∫√⁹ ≤⌂∫√─│ ≢№╡⁸ ─ ⅜ ⅎ╠╣√⁹ ≤⌂∫√─

│ _2≢№╡⁸∕─ ⁸ ﬞ ⌂≥ ≢ ↄ⌂╢ ≢№∫√⁹ ≤○○Ᵽ

♫Ⱶ☼◐fiⱣ▬ ─ ≤─ ╩○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ↕╣√ ⁸

≤≤╙⌐ (1) - 11⌐ ∆⁹ 18 cm ─ꜜ◦ ≢│⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ↕╣⌂⅛∫

√⁹ ⅜ ™↓≤≢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ⇔⅛∫√≤ ↕╣√⁹ 12 18 cm≢│⁸

19 530 m
2─ ╩ ∆╢↓≤⅜ ╖ ╣√⁹↓╣╠─ ↄ│B.S.L.-50 -30 cm─ ⌐

╩ ⇔√⁹ 8 12 cm≢│⁸1,240 2,012 m
2─ ╩ ∆╢ ╩ ⇔√⁹↓╣╠

─ ↄ│B.S.L.-90 -30 cm⌐ ╩ ⇔√⁹╕√⁸ 2 8 cm≢│⁸7,862 8,699 m
2─

╩ ∆╢ ╩ ⇔√⁹↓╣╠─ │B.S.L.-150 -50 cm─ ⌐ ╩ ⇔√⁹∆⌂╦∟⁸

─ ⅜ ↕™ ≢│⁸ ╕≢ ╩ ↕∑⁸ ─ ─ ⅝™ ≢│⁸

⌐ ╩ ∆╢ ⌐№╢↓≤⅜ ↕╣√⁹ ≢⁸ ⅜2 cm ─ ≢│○○Ᵽ♫Ⱶ

☼◐fiⱣ▬│№╕╡ ⇔⌂⅛∫√⁹ ⅜2 cm ≤⌂∫√─│⁸ ⁸ ⁸ ⁸ ⌂ 

<
-1

7
0

-1
3

0

-1
1

0

-9
0

-7
0

-5
0

-3
0

-1
0

1
0

3
0

7
0

>
7
0

6

Ground level B.S.L.cm

15

0

20

40

60

80

100
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(%
)
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<
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0
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3
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0
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0
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0
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0

>
7
0
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(1) - 11 ≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⁸ ⁸ ≤─  

 

≥ ⁸ ⅜⇔∫⅛╡ ↕╣√ ─ 14 12 ⅜ ≢№╢↓≤⅜ ⇔√

≤ ⅎ╠╣╢⁹ 

  

ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─  

 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─

≤ ≤─ ╩ ∆╢√

╘⁸ ─

╩ ⇔√ ╩ (1) - 12⌐ ∆⁹

│∕╣∙╣5.5 cm, 9.4 cm, 

13.2 cm, 11.0 cm≢№╡⁸Welch─t ─

⁸ ≤ ─ p = 0.003 ⁸

≤ ─ p = 0.004 │∕╣

∙╣ ≢№╡⁸ ≤ ─ │

↕╣√ p = 0.275 ⁹ │6 ≢№

╡⁸⅛≈∆═≡ ≢№∫√√╘⁸

─ ⅛╠⁸

∕╣∙╣─ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐

fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩╩

∆╢↓≤≤⇔√⁹ ─ ╩

⇔⁸ ⌐ ↑⁸∕

╣∙╣─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

⅜ ™ ╩ⱳ♥fi◦ꜗꜟⱢⱦ♃

♇♩≤⇔≡1mⱷ♇◦ꜙ─ ╩ ⇔√⁹ 

(1) - 12 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬ 4♃▬ⱪ ─ ─  

0 2,000 4,000 6,000 8,000 10,000

<2
2 4
4 6
6 8

8 10
10 12
12 14
14 16
16 18
18 20
20 22
22 24
24 26
26 28
28 30
30 32
32 34
34 36
36 38
38 40
40 42
42 44
44 46
46 48
48 50

0 10 20 0 10 20

(m2)

(c
m

)

0

2

4

6

8

10

12

14

16

18

90
75
50
25
10

(c
m

)

p = 0.003

p = 0.004

p = 0.275

20 14 15 6
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⌐⅔↑╢ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤─  

 ─ ⌐⅔↑╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ≤2016 11 16 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐

fiⱣ▬─ ─ ╩ (1) - 13⌐ ∆⁹ ⅛╠ ─ ╟╡ │ │ ⌐

↕╣⁸∕╣∙╣─ ∆╢ ╩ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩≤⇔√⁹ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩│2015

─ ⌐ ≠™≡ ↕╣√⁹⌂−⌂╠⁸ ⌂≥│ ╩2016 ⅛╠ 4 ╕≢

⇔≡⅔╡⁸ ⅜ ⌐ ╦╣╢ ─ ≤ ⌐ ⅜№╢≤ ⇔√⅛╠≢№

╢⁹2016 11 16 ─ ≤ ∆╢≤⁸ ⌐╟╢ ≤ ⅜⅔⅔╟∕ ⇔√⁹  

 

(1) - 13 ⇔√ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩≤ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

ᵒ ─  

 ⅜ ↄ ↕╣√ ≤ ⌐⅔↑╢ ╩ ≤⇔≡ (1) - 14⌐

∆⁹ ⌐⅔™≡ ─ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔≡™╢↓≤⅜ ⅛∫√⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) - 14 ≤ ⌐⅔↑╢ ─ ≤ ─  

2016 11

5

3 or 4

+, 1 or 2

100 m

N

100 m

7,125m2

47,200 m2

N

100 m

(b)

N

3,681m2

14,799 m2

(a)
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ᵓ ⅔╟┘ ╩ ←√╘─ ה ─  

 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─2⅛ ↔≤─ ╩ (1) - 15⌐ ∆⁹ ה

─ │⁸2015 │1 ⌐1 ⁸2016 ⁸2017 │3 ⌐1 ≢№∫√⁹2018 │2⅛ ⌐1 ⁸2019 ≤

2020 │2⅛ ⌐1 ─ ≢─ ה ⅜ ╦╣√⁹2014 12 ⌐4,915 m
2 ⇔√ ⅜⁸

⌐╟╢ ⌐╟╡2015 3 9 │15 m
2⌐╕≢ ⇔√⁹≤↓╤⅜⁸∕─ ₁⌐ ╩ ⇔⁸2015

11 30 ⌐│4,315 m
2⌐╕≢ ⇔√⁹↓─ ⅛╠1 ⌐1 ─ ≢│ ≢№╢↓≤⅜ ⅛∫

√⁹ ┘ ⌐╟╢ ⌐╟╡⁸2016 3 9 ⌐51 m
2╕≢ ⇔√⁹∕─ ⁸3 ⌐1 ─ ה

⌐╟╡ ⅜╡╩ ⅎ╢↓≤⅜≢⅝⁸2016 11 2 ⌐│6 m
2≢№∫√⁹2017 3 7 ⌐1 m

2╕≢

⇔⁸ ┘3 ⌐1 ─ ה ─ ⁸2017 11 17 ≢╙7 m
2⌐ ⅎ ╗↓≤⅜≢⅝≡™√⁹2018

3 11 ⌐0 m
2≤⌂∫√⅜⁸2⅛ ⌐1 ─ ה ≤⌂∫√ ⁸ ₁⌐ ⅜ ⇔⁸11 2 ⌐

│396 m
2⌐╕≢ ⇔√⁹2019 3 19 ⌐100 m

2≢№∫√ │⁸1⅛ ⌐1 ─ ה ⌐╟╡

╩ ╘╢↓≤⅜≢⅝⁸11 12 │182 m
2≢№∫√⁹2020 3 16 ⌐6 m

2╕≢ ⇔⁸∕─ ╙1⅛

⌐1 ─ ה ─ ⁸10 28 ⌐│76 m
2≤⌂∫√⁹ ⌐╦√╢ ─ ⅛╠⁸

≢│⁸3 ⌐1 ─ ה ⌐╟╡⁸ ≢─ ⅜ ≤⌂╢↓≤⅜ ⅛∫√⁹  

 

(1) - 15 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─2⅛ ↔≤─  

 

7 m2 0 m2 50 m2 148 m2 254 m2 340 m2

100 m

N

2017/11/17 2018/3/11 5/19 7/21 9/17 11/2

7

7

4,315 m2 51 m2 267 m2 30 m2 27 m2 6 m2

100 m

N

2015/11/30 2016/3/9 5/8 7/3 9/24 11/2

2014/11/19

100 m

N

2015/3/9 5/9 7/4 9/12 11/30

4,915 m2 15 m2 490 m2 828 m2 1,052 m2 4,315 m2

1
⌐

1
3

⌐
1

2⅛
⌐

1
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ᵔ ─ ─ ⅔╟┘  

 2018 10 22 12 5 ⌐ 49 ⁸ 28 ⁸ 29 ⁸ 26 ─

132 ╩ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√ ⁸ 0 ⁸ 5 ⁸

27 ⁸ 23 ⌐⅔™≡ 73,204 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸GPS ╩

⌐ ⇔≡ ⌐ ⇔√ ⁸50☺כ135Ɑכꜝ◌ ⁹ ╩2019 ⌐ ╩ ℮ ₁⌂≥

⌐ ⇔√⁹ 

 2019 10 21 12 10 ⌐ ─ ╩ ⇔√ ⁸ 0 ⁸ 5 ⁸

26 ⁸ 20 ⌐⅔™≡ 26,920 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸GPS ╩ ⌐

⇔√⁹ ⁸ ⁸ ≢│⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⌐ ↕╣≡™√⁹  

 2020 10 2 12 5 ⌐ 49 ⁸ 28 ⁸ 29 ⁸ 26 ─

132 ╩ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√ ⁸ 0 ⁸ 5 ⁸

27 ⁸ 16 ⌐⅔™≡ 33,720 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔√⁹ ⁸

≢│2 ≢ ⌐ ↕╣≡™√⁹↕╠⌐ ⁸ ≢╙ ⌐ ↕╣≡™√⁹ ⁸

≢│ ┘11 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔√⁹∕╣╠GPS ╩ ⌐ ⇔₈

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⱴ♬ꜙ▪ꜟ₉ ⁸50☺כ132Ɑכꜝ◌ ⌐ ⇔⁸2021 ⌐

╩ ℮ ₁⌂≥⌐ ⇔√⁹ 

 

ᵕ ⅛╠─  

⅛╠─ ⌐ ╓∆ ─ ה ה  

n ─ ≤ ─ ─ ╩ ≤ ∆╢⁹ №╡─ ⌐

⅔™≡⁸ 10 ─ ╩ Xijk ≤⇔≡⁸ Ai , 2 , Bj , 6

, Ck , 2 ─3 ⌐╟╢3 ⌐╟╢ ╩ ™⁸∕╣╠─ ⌐≈™≡

⇔√⁹ ⌐ ╩ ∆⁹ 

ὢὭὮὯ = ὢ0 + ὃὭ + ὄὮ + ὅὯ +(ὥὦ)ὭὮ + (ὦὧ)ὮὯ + (ὧὥ)ὯὭ + ὩὭὮὯ 1  

X0 :  

Ai  ,Bj  ,Ck   

(ὥὦ)ὭὮ , (ὦὧ)ὮὯ , (ὧὥ)ὯὭ : 2  

ὩὭὮὯ :  

№╡─ ≢10 ─ ╩ ≤⇔√ ╩ (1) - 4⌐ ∆⁹ ─90.5%╩

≤2 ≢ ∆╢↓≤⅜≢⅝√⁹ ─ ⅜51.8% , ─ ⅜18.9%≢№╡F

─ 1 % ≢№∫√⁹╕√⁸ ⅔╟┘ ─ ─ │19.2%≢№╡⁸ ⌐ ⅝ↄ

⇔≡™╢↓≤⅜ ⅛∫√⁹↓╣│ ⅔╟┘ ⅜ ─ ⅝↕⌐ ∆╢⅛╠≢№╢≤ ⅎ╠╣╢⁹

≢⁸ ─ │0 %≤⌂╡ ⅛╠10 ─ ≢│ ⌐ ⇔≡™⌂™↓≤⅜ ⅛∫√⁹ 

 

 

 

250,264 23 250,264 100.0

1,007 1 1,007 1.0 0 0.369 0.0

134,816 5 26,963 26.1 129,654 0.001 51.8

48,224 1 48,224 46.7 47,191 0.001 18.9

6,685 5 1,337 1.3 1,523 0.392 0.6

53,190 5 10,638 10.3 48,028 0.011 19.2

1,181 1 1,181 1.1 148 0.334 0.1

5,162 5 1,032 23,719 9.5

p

( 1) - 4 ⌐ ╓∆ ≤ ⁸ ⁸
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⅛╠─ ⌐ ╓∆ ─ ה ה  

10 ─ ╩ Xijk ≤⇔≡⁸ Ai , 3 , Bj , 7 , 

Ck , 3 ─3 ⌐╟╢3 ⌐╟╢ ╩ ™⁸∕╣╠─ ⌐≈™≡ ⇔√⁹  

10 ─ ╩ ≤⇔√ ╩ (1) - 5⌐ ∆⁹ ─74.0%╩ ≤2

≢ ∆╢↓≤⅜≢⅝√⁹ ─ ⅜9.7%, ─ ⅜16.4%, ─ ⅜16.6%

≤⌂╡⁸F ─ ∕╣∙╣1 % ≢№∫√⁹ ≤ ─ B×C│15.5%≢№╡⁸ ─

⅝↕⅜ ⌐ ⅝ↄ ⇔≡™√⁹╕√⁸ ≤ ─ A×B⅜9.6%, ≤ ─

A×C⅜6.3%≤ ≤ ─ ⅝↕⌐ ─ ⅜№╢≤ ╘╠╣√⁹  

 

 

 

⌐⅔↑╢ ─ ≢│⁸27,500 lux⅔╟┘8,250 lux─ ≢│5 mm⅔╟┘3 mm─

⅛╠ ⅜ ╘╠╣√⅜⁸1 mm─ ⅛╠│ ⇔⌂⅛∫√⁹≥∟╠─ ⌐⅔™≡╙5 mm─ ⅜

│ ⅛∫√⅜⁸ ↔≤⌐ ⅝⌂ │⌂⅛∫√⁹0 lux─ ≢│ 3 mm─ ─℮∟1≈⅛╠

⅜ ╘╠╣√⅜⁸∕─╒⅛─ ⅛╠│ ⇔⌂⅛∫√⁹ ╟╡⁸ │ 1 mm─ ⅛╠

│ ∑∏⁸0 lux─ ≢ ⇔⌐ↄ™ ⅜ ↕╣√⁹ ⌐⅔↑╢ 10 ─ ─

╩ (1) - 16⌐ ∆⁹0 lux─ │ ─ ⌐ ═≡ ─ ⅜ ↄ ⇔≡™√⁹27,500 lux≤8,250 

lux≢│ ⌐ ⌂ ⅜ ╠╣⌂⅛∫√⅜⁸ ╟╡⁸ ⅛╠─ ⅜27,500 lux─ ⅜ ⅝ↄ╖

ⅎ√⁹ 

 

(1) - 16 ⌐⅔↑╢ ─ 10  

⌐⅔↑╢ ─ ≢│⁸27,500 lux⅔╟┘8,250 lux─ ≢│ ⅜ ↕ↄ⌂╢⌐≈

╣≡ ⅜ ∆╢ ⅜ ╠╣⁸≥∟╠─ ⌐⅔™≡╙ 3 mm─ ─ │20%≢№∫√⁹

174,064 62 174,064 100.0

18,366 2 9,183 12.6 16,908 0.0002 9.7

32,844 6 5,474 7.5 28,470 0.0001 16.4

30,356 2 15,178 20.8 28,898 0.00001 16.6

25,371 12 2,114 2.9 16,624 0.013 9.6

35,796 12 2,983 4.1 27,048 0.002 15.5

13,835 4 3,459 4.7 10,919 0.006 6.3

17,496 24 729 45,197 26.0

p

( 1) - 5 ⌐ ╓∆ ≤ ⁸ ⁸

8250 lux

27500 lux

0 lux
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⌂⅔27,500 lux⌐⅔↑╢ 7 mm─ │ ⅜0%≤⌂╡ ⅜ ╘╠╣⌂⅛∫√⅜⁸↓╣│ ⇔

√ ─ ─ ⅜ ⇔≡™√ ⅜ ⅎ╠╣╢⁹0 lux─ ≢│50 mm─ ≢6.7%

⇔√⅜⁸∕─╒⅛─ ≢│ ⅜ ╠╣⌂⅛∫√⁹ ╟╡⁸ 1 mm─ ⅛╠│ ⇔⌂™

⅜ ↕╣√⁹ 

 

⅛╠─ ⌐ ╓∆ ─ ה ה  

10 ─ ╩ Xijk ≤⇔≡⁸ Ai , 2 , Bj , 7 , 

Ck , 3 ─3 ⌐╟╢3 ⌐╟╢ ╩ ™⁸∕╣╠─ ⌐≈™≡ ⇔√⁹  

10 ─ ╩ ≤⇔√ ╩ (1) - 6⌐ ∆⁹ ─69.2%╩ ≤2

≢ ∆╢↓≤⅜≢⅝√⁹ ─ ⅜9.9%, ─ ⅜15.6%≤⌂╡⁸F ─ , 

1% ≢№∫√⁹╕√ ─ │15.8%≢№╡5% ≢№∫√⁹ ≤ ─ B×C│

11.1%≢№╡⁸ ─ ⅝↕⅜ ⌐ ⅝ↄ ⇔≡™√⁹╕√⁸ ≤ ─ A×B⅜10.7%, 

≤ ─ A×C⅜6.0%≤ ≤ ─ ⅝↕⌐ ─ ⅜№╢≤ ╘╠╣√⁹  

 

™∏╣─ ⌐⅔™≡╙ ⅔╟┘ 1 mm─ ⅛╠│ ⇔⌂⅛∫√↓≤⅛╠⁸ │ ─

⌐ ∆╢√╘⌐1 mm ─ ╩ ™√ ╩ ∆╢⁹25ϴ 20ϴ≢ ⇔√ │67%⅜

⇔√ ≢⁸5ϴ─ │ ⅜0%≢№╡⁸ ⅜ ╘╠╣⌂⅛∫√⁹ ⌐⅔↑╢ 10

─ ╩ (1) - 17⌐ ∆⁹5ϴ≢ ⇔√ │⁸ ⅜ ↄ ⇔⁸ ─ ⅜ ↑╢╙

─⅜ ↄ ↕╣√⁹ ─ ⌐│ ⌐ ⌐ ╦╣╢≤⁸ ⁸◒꜡꜡◦☻ ◒꜡꜡ⱨ▬ꜟ

─ ⅜ ↄ⌂╡⁸ ∆╢↓≤ ⁸Ⱡ◒꜡◦☻ ⅜ ╖ ╩ ↓∆↓≤ 2)⌂≥─ ╛

⅜ ╠╣╢╙─⅜№╢⁹╕√ │ ≢№╢3)⁹ ─ ⅛╠ │5ϴ─

≢ ╩ ⅝ ↓⇔ ⌐ ∫≡™╢ ⅜№╢⁹ ⅜ ↄ⌂╢ ─ ⌐

╩ ℮↓≤≢⁸ ⌐ ⇔√ ⅛╠─ ╩ ∆╢↓≤⅜≢⅝╢ ⅜№╢≤ ⅎ╠╣√⁹ 

 

(1) - 17 ⌐⅔↑╢ ─ 10  

143,349 41 143,349 100.0

15,320 1 15,320 14.2 14,245 0.003 9.9

29,115 6 4,852 4.5 22,662 0.013 15.8

24,575 2 12,288 11.4 22,424 0.002 15.6

21,741 6 3,624 3.4 15,289 0.035 10.7

28,876 12 2,406 2.2 15,971 0.089 11.1

10,817 2 5,408 5.0 8,666 0.026 6.0

12,905 12 1,075 44,093 30.8

p

( 1) - 6 ⌐ ╓∆ ≤ ⁸ ⁸

25 20 5
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⅛╠─  

─ ─ ≤10 ─ ╩ (1) - 18⌐ ∆⁹ ≤ ⇔≡10 ─ ⅝↕

⌐ │ ╠╣∏ ⇔≡™╢ │⌂⅛∫√⁹ n ─ ╩ ⌐⁸ ─

╩ ⌐≤╡⁸ ≤ ⇔√⁹0 ─ ⅜259 mm
2≢№∫√─⌐ ⇔≡⁸10 │

254 mm
2≢№╡⁸ │0.98 ≢№∫√⁹ 5◘fiⱪꜟ─ │1.01 ≢№╡⁸ ─

⅛╠│╒≤╪≥ ⇔⌂™↓≤⅜ ⅛∫√⁹  

 

(1) - 18 ─0 ⅔╟┘10 ─  

 

⌐ ∆╢ ─  

 ⌐ ∆╢ ─ ╩ (1) - 19⌐ ∆⁹ ⇔√

─ ⅜12.3 kg≢№∫√─⌐ ⇔≡⁸ ⇔√

─ │0.5 kg≢№∫√⁹↓─↓≤⅛╠⁸ ─ ≢│⁸

⇔√ ─ ⌐ ⇔≡ 4%⅜ ≤⇔≡ ∆╢↓≤⅜

↕╣√⁹ 1 t √╡⌐ ∆╢≤⁸40.6 kg─

⅜ ∆╢↓≤⅜╦⅛∫√⁹ ↕╣√ ╩ ≤ ⌐ ↑⁸

⅔╟┘ ╩ ⇔√⁹ ↕╣√ 262 ─℮∟

│187 ≢⁸ ⅜75 ≢№∫√⁹ ↕╣√ ─℮∟⁸

71.4%⅜ ≢№∫√─⌐ ⇔≡⁸28.6%⅜ ≢№∫√⁹ 

 ≤│⁸ ⅛╠ ⅜ ⅎ≡™╢ ╟╡ ™ ─↓≤≢⁸ ⌂ │ ⅛╠ ╩ ↕

∑╢↓≤⅛╠⁸ ⅔╟┘ ⌐ ⅝ↄ ∆╢ ≢№╢⁹ ⌐ ⇔√ 187 ─℮∟⁸179

⅜ №╡⁸8 ⅜ ⌂⇔≢№∫√⁹ ↕╣√ ─℮∟⁸95.7%⅜ №╡⁸4.3%⌐│ ⅜╖╠╣⌂

⅛∫√⁹ 1 t √╡⌐40.6 kg─ ⅜ ∆╢⅜⁸∕─℮∟27.7 kg─ ⌐ ⅜№╡ ∆╢

⅜№╢↓≤⅜ ⅛∫√⁹ 

 ⇔√ ─187 ─℮∟⁸ 5 mm ⅜1 , 3 5 mm⅜56 , 1 3 mm⅜124 , 1 mm ⅜6

≢№∫√⁹ 1 3 mm⅜ ─66.3%╩ ╘⁸96.8%⅜1 mm ─ ≢№∫√⁹ ⇔√

187 ─℮∟⁸ 50 mm ⅜134 , 30 50 mm⅜26 , 10 30 mm⅜20 , 10 mm ⅜7 ≢№∫√⁹

50 mm ⅜ ─71.7%╩ ╘⁸96.3%⅜10 mm ─ ≢№∫√⁹ ⅔╟┘ ─

╩♃כ♦─ ™≡⁸∕╣∙╣─ ─ ╩ ⇔√ ╩ (1) - 7⌐ ∆⁹↓╣╟╡⁸

⌐ ∆╢ ─℮∟26.4 %⅜ ⇔ ∆╢ ⅜ ↕╣√⁹ 

 

 

 

0

259 mm2

10

254 mm2

0.3 20.5 0 0

0.1 3.6 0 0

0.05 1.5 0 0

0.01 0.2 0 0

(1) - 7 ⇔√ ⌐⅔↑╢

0

5

10

15

4 %

kg

(1) - 19 ⌐ ∆╢ ─
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─ ⌐╟╢ ⌐⅔↑╢ ─  

 ⌐⅔↑╢ ─ ╩ (1) - 20⌐

∆⁹ │⁸▪◒ꜞꜟⱤ▬ⱪ ⌐ ⇔√

╩ ⌐⁸ ╩ ⌐⇔≡ ⇔√⁹ 5 mm

─ ≢│⁸ 3 mm─ ─╖ ⅜ ↕╣√⁹

6 ⌐60%⅜ ⇔⁸∕↓⅛╠ ╕≢

│ ≢№∫√⁹ 3 mm─ ⌐⅔™≡│⁸ 5 

mm⅔╟┘3 mm─ ─ ⅜ ↕╣⁸∕─ ─

│ ⇔⌂⅛∫√⁹ 5 mm─ ⌐⅔™≡│14

⌐40%⅜ ⇔⁸16 ⅛╠ ╕≢─

│60%≢ ≢№∫√⁹ ⁸ 3 mm─ │5 

mm─ ╟╡╙ ™ ≢ ⅜ ╕╡⁸14 ⌐

│ ⅜100%≤⌂∫√⁹ ⁸24 ⌐│ ⇔

≡™√ ─ ⅜ ↕╣⁸ ⌂ │60%

≤⌂∫√⁹ ╟╡⁸ ─ ⅝↕⅜ ↕™╒≥

⇔╛∆™ ⌐№╡⁸ 10 mm ─ ⌐⅔™

≡│™∏╣─ ⌐⅔™≡╙ ⇔⌂™↓≤⅜ ↕

╣√⁹ 

 ∆╢ ≤ ∆╢ ─ ╩ ≢

╩ ∫√⁹∕╣∙╣─ ─ ─ ╩

(1) - 21⌐ ∆⁹ ∆╢ │ ⌐ ─ ⅜

№╡⁸∕╣╠⌐ ╩ ⅎ⁸ ╩ ⅛∑╢↓≤≢ ∆╢4)≤ ⅎ╠╣╢⁹ ⁸ ∆╢ │

⅜ ↄ ⇔≡⅔╡⁸∕╣⌐ ™ ─ ⅜ ⇔≡™╢⁹ ─ ⅔╟┘ ⅛╠⁸

─ │ ⌐ ℮ ─ ─ ≢№╡⁸ ↕™ ─ ⅜ ⇔╛∆™ ⌐№╢↓≤⅜

↕╣√⁹ 

 

(1) - 21 ∆╢ ⅔╟┘ ∆╢ ─ ─   

 ≢ √ ⅛╠⁸ ⌐ ∆╢ ─ ≢─ ╩ ⇔√⁹ ─ ─

╩ (1) - 22⌐ ∆⁹ │⁸ │ ⌐ ∆╢⁹ ─№╢ 3 mm ⅛≈ 10 mm

─ │ ⇔⌂™↓≤⅜ ⅛∫≡⅔╡⁸∕─╕╕ ≢ ╩ ⌐ ↑≡ ⅛╠ ⇔⁸

⅜ ╗↓≤⅜ ⅎ╠╣╢⁹∕─ ⁸ ≢ ⇔ ∆╢↓≤⅜ ↕╣╢⁹ ⁸3 mm ⌂

≥─ ↕™╙─│ ╩ ℮↔≤⌐ ⅜ ⇔╛∆ↄ⁸ ╙ ™↓≤⅛╠⁸ ⌐ ∆╢

0

20

40

60

80

100

0

20

40

60

80

100

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

50 mm 30 mm

10 mm 5 mm

5 mm

%

(1) - 20 ─

3 mm
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⅜№╢⁹∕╣╠─ │⁸ ─ ≢ ∆╢⁹ ⇔√╙─⌐ ⇔≡│⁸ / ⅜ ⅝ↄ

⌂╢≤ ╩ ⇔⁸ ⌐ ┘ ⇔ ⅜↕╠⌐ ╗≤ ⅎ╠╣╢⁹⌂⅔⁸3 mm ╟╡╙ ↕™

⌐ ⇔≡│⁸ ⅛╠─ ⅜ ↕╣⌂⅛∫√↓≤⅛╠⁸ ⌐ ⇔ ∆╢≤ ⅎ╠╣╢⁹ 

 

(1) - 22 ⌐ ⇔√ ─ ≢─ ─  

 

ᵖ DNA ╩ ™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⱪ꜡♩◖ꜟ─  

 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ─

DNA ╩ (1) - 23⌐ ∆⁹ ⁸

≤╙⁸ ∆╢↓≤≢ DNA╩

∆╢↓≤⅜ ⅛∫√⁹ 

─ ─ ╩ ⇔√ ⌐

⅔↑╢ PCR─ ╩ (1) - 24⌐ ∆⁹

ⱪꜝ▬ⱴכ╩ ∆╢≤♅ꜛ►☺♃♦

Ludwigia epilobioides ⁸ ⱥ ꜠ ♃ ◗ Ⱳ ►

Ludwigia decurrens ╙ ∆╢⅜⁸○○Ᵽ♫

Ⱶ☼◐fiⱣ▬ Ludwigia grandiflora ≤│

Cycle⅜ ⌂╢↓≤⅜ ↕╣√⁹ 

23⅛ ─ ⌐⅔™≡

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ DNA╩ ⇔√

╩ (1) - 25⌐ ∆⁹○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜

≢ ↕╣⌂⅛∫√ ⌐⅔™≡╙

─ DNA╩ ∆╢↓≤⅜≢⅝√⁹

─ ╩ ∆╢√╘─Cq ─

│38≢№╢↓≤⅜ ↕╣√⁹11 ⌐⅔™≡○

○Ᵽ♫Ⱶ☼◐fiⱣ▬─ DNA⅜ ↕╣√

↓≤⅛╠⁸∕╣╠─ ⌐⅔™≡⁸ ⌐○○

Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ ⅜№

3 mm

10 mm

/ 1 2

(1) - 23 ─ ─ DNA  
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╢↓≤⅜ ↕╣√⁹ ≢│⁸ ○

○Ᵽ♫Ⱶ☼◐fiⱣ▬╩⸗♬♃ꜞfi◓∆╢√╘─

DNA ⱪꜝ▬ⱴכ ⁸ PCRⱪ꜡◓

ꜝⱶ ⁸ DNA─ ⁸ ⁸ ╩ ╗

⌐ ≠™√ ⱪ꜡♩◖ꜟ╩ ∆╢↓≤⅜≢

⅝√⁹ 

 

 

 

 

 

 

ᵗ♪꜡כfi╩ ⇔√ ⌂○○Ᵽ♫Ⱶ☼◐fiⱣ▬  

 ⌐⅔↑╢♅◒◗☻☼ⱷⱡⱥ◄ ≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─RGB ≤RGB

─pixel ─ ╩ (1) - 26⌐ ∆⁹R─◓ꜝⱨ─ ⇔≡│ 150 ⁸G─◓ꜝⱨ⌐ ⇔≡│ 200

⁸B─◓ꜝⱨ⌐ ⇔≡│ 140 ⌐⅔™≡♅◒◗☻☼ⱷⱡⱥ◄ ⅜ ⅝ↄ⁸∕─ ─ ≢│

↕⌂ ╩≤╡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬≤│RGB ─ ⌐╟╡ ∆╢↓≤⅜ ≢№∫√⁹  

 

 2019 11 5 ⌐ GPS ⌐╟∫≡ ⇔√ ╩fiכ꜡♪≥ ™√ ─

╩ (1) - 27⌐ ∆⁹ ╛ ≢│ ⌡ ⇔√⅜⁸ꜜ◦╛ꜘ♫◑ ≤ ⇔≡™√

≢│╒≤╪≥ ╩fiכ꜡♪⁹√∫⅛⌂⅝≢ ™√ ≢│⁸ꜜ◦╛ꜘ♫◑ ≤™∫√ ↕─№╢

≤ ⇔≡™╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≢№╡⁸ ╛ ≤™∫√ ─ ─

↕⅜ ™ ≢│○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≤ ⅎ╠╣√⁹╟∫≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

⌐≈™≡⁸ ╛ ╩fiכ꜡♪│≢ ™√ ╩ ∆╢↓≤≢ ╩ ∆╢↓≤⅜

0

150

300

450

0 50 100 150 200 250
0

150

300

450

0 50 100 150 200 250
0

150

300

450

0 50 100 150 200 250

R

1 - 26 RGB

BG

p
ix

e
l

W5_Adogawa

W6_Sakai

W3_Omizoko

E1_Shiotsuhama

E6_Minahama

E5_Yagihama

E3_Enshoji

E4_Chonogi

E2_Imanishi

E7_NagasawaW4_Kanemarugawa

E14_Maki

E13_Minamitsuda

E12_Chomeji

E11_Mizugahama

E10_Shirano

E9_Kurimidezaike

E8_Shingaihama

E15_Fujisaki

E16_Noda
E17_Ayame

E18_Yoshikawa

N 2
k
m

W2_Wani

W1_Kouno

E19_Misaki

100DNA Concentration (molecules/L)

Reed communities

(1) - 24 ─ ─ ╩ 

⇔√ ⌐⅔↑╢ PCR─  

(1) - 25 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ DNA  
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≤ ⅎ╠╣√⁹ 

 

 ⌐⅔↑╢ ─ ╩ (1 ) - 8⌐ ∆⁹ │97,137 m
2≢№╡⁸∕─

─ │43,289 m
2⁸ ─ │38,602 m

2⁸ ─ │15,246 m
2≢№╡⁸ ⌐

╘╢ ─ │15.7 ≢№∫√⁹╟∫≡ ⌐⅔↑╢ ╩ ≤⇔≡○○

Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ℮≤ ⇔√ ⁸15.7 ─ ─fiכ꜡♪≡™⅔⌐ ⌐╟╢

⅜ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

 ⌐⅔↑╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩│1,498,118 m
2≢№╡⁸ ─ │1,128,831 m

2≢№∫√⁹

╟∫≡ ⌐⅔™≡╙○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≤ ≤ ⇔√ ⁸75.3

1,128,831 m
2
/1,498,118 m

2 ─ ─fiכ꜡♪≡™⅔⌐ ⌐╟╢ ⅜ ≤ ⅎ╠╣√⁹∆⌂

╦∟⁸ ≤ ⇔≡24.7 ⌐╕≢ ∆╢↓≤⅜ ≢№╢↓≤╩ ⇔√⁹  

─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─℮∟⁸ ⅜ ╘╢ ⅜50 ≢№╢ │

⁸ ⁸ ⁸ ─4 ≢№╡⁸∕╣∙╣38 ⁸44 ⁸30 ⁸36 ≢№∫√⁹ ╡─23

≢│∆═≡50 ≢№∫√⁹90 ╩ ⅎ╢ ╙№╡⁸ ⁸ ≢│∕╣∙╣91 ⁸99 ≢

№∫√⁹ ╩fiכ꜡♪│≡∫╟⌐ ™√ ╩ ∆╢↓≤⅜⅛⌂╡ ≢№∫√⁹  

 

ᵘ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─  

 ⅔╟┘ ⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ─ ⁸ ≤ ꜞ☻◒⌂≥

╩ ⇔⁸↕╠⌐◘Ⱪ♥כⱴ 2 ≤ ⇔⁸ ≤ ╩ ⇔√⁹ ⅛╠─ ⌐

╓∆ ╛⁸ ╢╟⌐fiכ꜡♪⁸ ─ ⁸ DNA ╩ ™√

─ ╩ ⇔√⁹◘Ⱪ♥כⱴ 3 ⌐╟╡ ↕╣√ ≤ ╩ ⌐ ⅎ╢

╟℮⌐ ⇔√⁹2020 10 2 12 5 ⌐ 49 ⁸ 28 ⁸ 29 ⁸

26 ─ 132 ╩ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√ ⁸ 0 ⁸

5 ⁸ 27 ⁸ 16 ⌐⅔™≡ 33,720 m
2─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸

GPS ╩ ⌐ ⇔≡ ⌐ ⇔√ ⁸50☺כ132Ɑכꜝ◌ ⁹ ∆╢ ─ ╩ⱳ♥fi

◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ≤≤╙⌐ ⇔ ╩ ≤⇔≡ (1) - 28⌐ ∆⁹ ⁸ ⌐≈

™≡ ⇔ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ≤⇔≡ ⇔⁸ ⁸ ⌂≥

⌐ ⇔√⁹ ≤⇔≡⁸ ⱴ♬ꜙ▪ꜟ╩ ⌐ ⇔√⁹  

 

 

1 - 27 GPS

GPS

97,137 43,289 38,602 15,246

44.6% 39.7% 15.7%

2)

2)

1 - 8
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(1) - 28 ⌐⅔↑╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ ≤  

2020 10 12 ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔√  

N

80 100%

20 40%

0 20%

60 80%

40 60%

100m
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─  

─ ≤⇔≡⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ─ ⌐╟╢ ⁸

⁸ ⅛╠─ ─ ⌐╟╢ ⌂ ─ ⁸ DNA ╩ ⇔√

⌐⅔↑╢ ⌂ ─ ⁸ ╡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ╡

╪∞ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─ ╩ ⇔√⁹ ≤⇔≡⁸ ─ ↕⅛╠○

○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐≈™≡⁸ 8 ♥꜠ⱦ

╛ ↕╣╢⌂≥⁸ ⌐ ↕╣╢ ╩ →√ ⇔≡™╢⁹ ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩

ⱴ♇ⱪ╩ ╗ ⱴ♬ꜙ▪ꜟ│ ─ ─ ╩ ∫≡™╢ ₁⌐ ↕╣⁸ ≢

↕╣≡™╢⁹ ≤⌂∫√ │⁸ 3 ⁸∕─ 2 ⁸ 5 ≢ ↕╣⁸∕─

1 │ ∆╢⌂≥⁸ ™ ╩ ↑√⁹↕╠⌐⁸◘Ⱪ♥כⱴ 1 ≢2 ⁸◘Ⱪ♥כⱴ 1 3 ─

≢3 ─ 5 ⁸ ≤─ ╩ ⇔√⁹╕√⁸◘Ⱪ♥כⱴ 1 ≤◘Ⱪ♥כⱴ 3 ⅜

⇔⁸ⱬ♩♫ⱶ ♄♫fi ⌐⁸ ─ ╩ ⇔⁸

UNIDO ─STePP Sustainable Technology Promotion Platform http://www.unido.or.jp/en/technology 

_db/5022/ ⌐2018 12 ⌐ ↕╣╢⌂≥⁸ ─ ╩ ╢ ╩ →√≤ ⅎ≡™╢⁹ 

◘Ⱪ♥כⱴ 1 ≢│⁸5≈─ ╩ →√⁹ ⌐ ╩ ∆⁹ 

1.₈ 55 ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩╩ ⇔

∆╢↓≤≢⁸ ─√╘─ ╩ ─50 ⌐╕≢ ∆╢⁹₉≢│⁸ⱳ♥fi◦ꜗꜟⱢ

ⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ⌐╟╡⁸ ─√╘─ ╩ ─40.1 ⌐╕≢ ∆╢↓≤⅜≢⅝

√⁹ ─ ╩ 10 ╢ ─ ⅜ ≤⌂∫√⁹ 

2.₈ ₁─ ⅝↕─ ⅛╠─ ⌐ ∆╢ ╩ ™⁸ ─ ─ ─ ─ ⌂ⱷ

♇◦ꜙ◘▬☼╩ ∆╢⁹₉≢│⁸1 mmⱷ♇◦ꜙ─ ╩ ∆╢↓≤≢⁸ ╩ ←↓≤⅜ ≢№

╢ ╩ ⇔√⁹ ⌂ⱷ♇◦ꜙ◘▬☼╩ ∆≤™℮ ─ ╩ ⇔√⁹ 

fiכ꜡♪3.₈ ╩ ™√ ─ ⌐╟╢ ─ ≤ ⇔≡50 ⌐

╕≢ ₉≢│⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ ─75.3 fiכ꜡♪⌐ ⌐╟╢ ⅜

≢№╢↓≤╩ ⇔√⁹∆⌂╦∟⁸ ≤ ⇔≡24.7 ⌐╕≢ ∆╢↓≤⅜ ≢№╢↓≤╩

⇔√⁹ ─ ≢№╢50 ╩ ∆╢↓≤⅜≢⅝√⁹ 

4.₈ ─ DNA ⌐╟╢ ─ ─ ─ ≤ ┼─ ₉≢│⁸○○Ᵽ♫Ⱶ

☼◐fiⱣ▬╩ ─ DNA⅛╠ ∆╢ⱪ꜡♩◖ꜟ╩ ⇔⁸ ⁸ ≢─ ─ ⁸

─23⅛ ⌐⅔™≡ ⇔⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ™ ╩ ⇔√⁹

↓∟╠╙⁸ DNA ─╖≢│⌂ↄ⁸ ┼─ ⌐ ∆╢⌂≥⁸ ─

╩ ⇔√⁹ 

5.₈ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ─ ╩ ∆╢ ⁸

⌐ ⅎ≡⁸ ◔ ⌂≥○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ↕╣√ ─ ⌐╙ ⇔

∆╢⁹₉≢│⁸◘Ⱪ♥כⱴ 2 , 3 ≤ ⇔₈ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

ⱴ♬ꜙ▪ꜟ ⁸50☺כ132Ɑכꜝ◌ ₉╩ ⇔⁸2021 3 ⌐ ⁸ ⁸

⁸ ⌂≥⌐ ⇔ ⇔√⁹ ─ ╩ ∆╢↓

≤⅜≢⅝√⁹ 

5≈─ ⌐╙⁸ ⌐ ≢⅝╢ ─2≈─ ⌂ ╩ →╢↓≤⅜≢⅝√⁹ 

1. ─ ╩ ↕∑√ ⅛╠─ ⅛╠⁸0 lux─ ≢│ 3 mm─

─℮∟1≈⅛╠ ⅜ ╘╠╣√⅜⁸∕─ ─ ⅛╠│ ⇔⌂⅛∫√⁹∆⌂╦∟⁸ │0 lux─

≢ ⇔⌐ↄ™ ⅜ ↕╣√⁹ │⁸ ⌂ ╩ ⅎ╢ ≤⇔≡ ≢№╢⁹ 

2. ╩ ↕∑√ ⅛╠─ ⅛╠⁸5 ≢ ⇔√ │⁸ ⅜ ↄ

⇔⁸ ─ ⅜ ↑╢╙─⅜ ↄ ↕╣√⁹ │5 ─ ≢ ╩ ⅝ ↓⇔

⌐ ∫≡™╢ ⅜ ↕╣√⁹∆⌂╦∟⁸ ⅜ ↄ⌂╢ ─ ⌐ ╩ ℮↓

≤≢⁸ ⌐ ⇔√ ⅛╠─ ╩ ∆╢↓≤⅜≢⅝╢ ⅜№╢↓≤⅜ ↕╣√⁹  

 

http://www.unido.or.jp/en/technology
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1 1997 ─ ─ ╩ ≤⇔≡

 44 1111-1115  

2 ה  ;  

3) HP ;  

4) 2012 ; ╩ ∆╢, pp.83-85. ⱬ꜠  
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и  ⅜ ℮ ה ⌐╟╢ ─  

 

  

                   

 

 

≢│⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⌐╟╢ ─ ╩ ⇔⁸ ≢ ↕╣√

─ ⅛╠ ─ ╩ ⇔⁸ ⌐⅔™≡ ⌐╟╢ ─ ─ ─

≤⌂∫√⁹↕╠⌐ ⌐ ╕╣╢ ─ ≤⁸∕─ ─ ⌐≈™≡ ⇔√⁹

ↄ─2ﬞ ≢⁸5 ⅛╠12 ⌐⅛↑≡ ─ ≤ ה ╩ ∫√⁹ ⇔√ │

≢ ∫≡ ⅛╠ ╩ ╡ ⇔⁸╕√⁸2018 ⌐ ─ ⅛╠ ╡ ⇔√ ╩ ™≡ ╩

∫√⁹ │9⁸11⁸12 ⌐ ⇔√ 212 ⅛╠103 ≈⅛∫√⁹ ≢ ╠╣√ │⁸10

╕≢│ⱴ●⸗≤◌ꜟ●⸗─╖∞∫√⅜⁸11 │○○Ᵽfi⁸ⱱ◦Ɫ☺꜡⁸ⱥ♪ꜞ●⸗⌂≥─ ₁

⌂ ⅜ ⇔√⁹ ≢│122 4 ─ ⅜ ⇔⁸ │5.4cm╕≢ ⇔√⁹ ╛ ⌐

╟╡ ⅜ ↕╣⁸ ↕╣√ ≢ ה ⇔≡™╢ ⅜№╢√╘⁸ ⅛╠ ╣√ ≢

╙ ∆╢ ⅜№╢⁹↕╠⌐⁸2≈─ ─⁸5 ≢ ⇔≡™√ ─ ≤⁸ ⅛╠

─ ╩ ⇔√⁹ ►☻◕─╒℮⅜ ⅜ ™↓≤⅜╦⅛∫√⁹  
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─ │⁸ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ≢ ∆╢↓≤╩ ≤∆╢

ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ⌂≥⌐ ∆╢↓≤≢№╢⁹◘Ⱪ♥כⱴ 2 ≢│⁸ ─

╩ ⇔⁸↕╠⌐ ⅜ ℮ ה ─ ╩ ∆╢↓≤╩ ≤⇔√⁹ 

 

 

ה ─ ≢─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ה ─ ╩ ∆╢√╘⌐⁸ ▬fiⱨꜟ◄

fi◙─⸗♬♃ꜞfi◓─√╘⌐ ↕╣ ⅜ ≢№∫√ ─ ╩╙╠™ ↑ ∆╢⁹ ─

⅛╠│○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ╩ ⅛╠ ╢↓≤│ ⇔™≤ ⅎ╠╣╢⅜⁸ ⌐╟╡

↕╣√ ─ ≤ ⇔ ╩ ∆╢⁹ 

ה ⌐╟∫≡ ╩ ⇔√ ─ ╩⁸ ⌐ ╕╣╢DNA╩ ∆╢↓≤≢ ╠⅛⌐∆╢⁹ 

ה ≤ ⅛╠─ ה ─↓╣╕≢─ ─ ≤ ╩ ™⁸ ╩

⌐ ╠⅛⌐∆╢⁹ 

2↓↓ה 3 ≢ √⌐ ↕╣√ ─ ╩ ⇔⁸↓╣╕≢─ ≤ ∆╢↓≤≢⁸ ⅜

∆╢ Ɽ♃כfi ─ ╩ ℮⁹  

 

 

ᵑ ⌐╟╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  

⌐№╢ 1 ⁸ 1 ≤ ─ ⅛™─ ⁸

≢ ─ ≤⁸ ≢ ╠╣√ ─ ⁸ ╩ ∫√ (2) - 1 ⁹ │

1≢│5 ⅛╠ 1 ⁸ ≢│9⁸10⁸12 │ 1 ⁸ ⅜ ™11 │ 2 ─ ≢ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

(2) - 1 ─◘fiⱪꜞfi◓╩ ∫√ ≤ ⅛™  

 

 ─ ─ │⁸ ▬fiⱨꜟ◄fi◙╛ ╩ ⇔≡ⱴ☻◒≤◗ⱶ ⁸Ⱨfi☿♇♩╩ ™

≡ ∫√⁹ ⇔√ │☺♇ⱪ꜡♇◒⌐1◘fiⱪꜟ∏≈ ╣≡ ⇔√⁹ ⇔√ ─ │⁸

⅛╠ ╩ ∆╕≢─ │ 4ϴ─ ≢ ⇔√⁹ │0.25mmⱷ♇◦ꜙ─┤╢™≢ ™

⌐꜠כꜗ◦╠⅛≡⇔ ⇔⁸LEDꜝ▬♩ ⅝☻♃fi♪ꜟכⱭ╩ ™≡ ⅛╠ ╩ ⇔√⁹ ─ │

≢│ ⌂√╘KEYENCE (♦☺♃ꜟⱴ▬◒꜡☻◖כⱪVHX -100)≢ ™⁸ ─ ⌐≈™≡ ⇔

ↄ ∫≡™╢ ╠2013⁸ 2005⁸ ╠2018 ╩ ™≡ ╩ ⇔√⁹ ⅛╠ ≈

⅛∫√ │ 4ϴ─ ≢ ⇔√⁹ ≢ ╠╣√ │ ╩ ™≡ ⇔⁸ ─ │⁸

─ 2004⁸ 2012⁸ 2013 ╩ ™≡ ∫√⁹ 

─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤⇔≡│⁸ 1│ ─ ⌐ ∫≡○○Ᵽ♫Ⱶ

☼◐fiⱣ▬─ ⅜№╡9 20 ⌐ ╩⇔√ ⌐│ ╩≈↑√ ─ ⅜≢⅝√⅜⁸10 20 ─

≢ 1⌐⅔™≡ ╡⅜ ╦╣≡∕─╒≤╪≥⅜ ╡ ╠╣≡™√⁹ ╩ ╡ ∫√ ─

⌐│⁸ ⇔≡ ∟√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ⇔≡™√⁹╕√⁸ ⌐│⁸ ╕≢

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅝⌂ ⅜ ⇔≡™√⅜⁸ ⌂ ⅜ ╦╣√√╘⌐
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≢ ╩≈↑√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

 

ᵒ ─ ⅛╠ ↕╣√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─  

─ ⅛╠ ╠╣ ⇔≡™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ה ─ ⌐≈™≡

╠⅛⌐∆╢↓≤╩ ≤⇔√⁹2018 ─ ≢ ─ ⅛╠ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

╩ ™≡⁸2019 8 2 ⅛╠9 11 ⌐ ─ ╩⁸2019 9 11 ⅛╠10 16 ⌐ ─

╩ ∫√⁹ 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╛ │ ⌐ ∆╢↓≤≢ ∆╢≤ ⅎ╠╣≡™╢√

╘ ,
1 ⁸ ─ ≢╙ ╩ ↕∑╢√╘─ ╩ ∫√⁹ 4ϴ─

≢ ⇔≡™√ 2019 ≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩⁸ ─ ⅜ ™╙─╩₃⁸

⅜ ⇔ ≈™≡™╢╙─╩ỏ⁸ ⅜ ↑ ∟≡™╢╙⇔ↄ│ ─ ⌐ ⅜ ╕∫≡™╢╙─╩×≤⇔

≡ ─ ↔≤⌐3 ⌐ ↑√⁹ 

│ ╠┌╠⌂™╟℮⌐ ─⅔ Ɽ♇◒─ ⌐ ╣⁸ ╕≢ ╩ ╣√ⱪꜝ◌♇ⱪ

KP-200 ─ ⌐⅔ Ɽ♇◒╩ ™≡⅛╠ ⌐ ╩ ∑√⁹↕╠⌐∕─ ⅛╠ⱪꜝ◌♇ⱪ

╕≢ ╩ ╣⁸ ╩ ↑√ⱨ♃╩⇔√⁹ ╩ ⅛╠ ╢√╘⌐ⱪꜝ◌♇ⱪ╩ ─▪ꜟⱵⱱ▬

ꜟ≢ ╖⁸ 25ϴ─ ≢40 ⇔√⁹ 

↕∑√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ╩ ─꜠כꜗ◦⁹√∫ ⌐ ╩ ╕∑√◐ⱶ

꞉▬ⱪ╩ ⅝⁸∕↓⌐ⱪꜝ◌♇ⱪ⅛╠ ╡ ⇔√ ╩ ⌐ ═√⁹ⱨ♃╩⇔√◦ꜗכ꜠╩▬fi◐

ꜙⱬכ♃⌐ ⇔⁸25ϴ /15ϴ ╩12 ≢⁸35 ─ ╩ ∫√⁹

─20 │ ⁸∕╣ │1 ⅔⅝⌐ ─ ╩ ⇔⁸◐ⱶ꞉▬ⱪ⅜ ⇔≡™√╠∕─

╩ ⅎ√⁹ ⇔√ │ ⌐꜠כꜗ◦─ ⇔⁸ ≢ ╩ ↑√⁹35 ⇔≡╙ ⇔⌂⅛

∫√ │⁸ ╩ ∆╢╟℮⌐ ╡⌐⇔⁸TTC TTC 0.5 g╩ 100 g⌐ ⅛⇔≡ ⇔

√╙─ ⌐ ⌐ ⇔≡⅛╠ ⌐ ⅜ ╡ ╕⌂™╟℮⌐▪ꜟⱵⱱ▬ꜟ≢ ⌐ ╪≢24 ∆

╢↓≤≢ ╩ ∫√⁹ 

⌐≡ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜∕─ ∆╢─⅛⁸ ≢ ╩ ∫√⁹ⱪ

ꜝ☻♅♇◒ ⌐ꜜ◦─ ╩ ╣⁸∕↓⌐ ⅜ ╢ ─ ╩ ╣≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜

⇔╛∆™ ╩ ⅎ√⁹ ─ ⌐◐ⱶ꞉▬ⱪ↔≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ™√ ⁸ⱪꜝfi♃כ

─ ⌐ ╩ ≡≡ Ⱡ♇♩╩ ╡⁸∕─ ╩Ⱪ꜡♇◒≢ ⇔√⁹ ⇔√ ─ │

≢28.0ϴ⁸ ≢10.1ϴ≢№∫√⁹ ⌐ⱪꜝfi♃כ─ ⅜ ∫≡™√ │∕─ ╩ ⅎ√⁹   

 

ᵓ ─ ה ⅛╠─ ─ ⅛╠ ○○Ᵽ♫≤ ►☻◕─ ─  

⌐ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐│⁸ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬L. g. subsp. grandiflora

○○Ᵽ♫ ≤⁸ ►☻◕○○Ᵽ♫Ⱶ☼◐fiⱣ▬L. g. subsp. hexapetala ►☻◕ ─2 ⅜№╢⁹

►☻◕│⁸ ≢╙ ↄ ⇔≡ ≤⌂∫≡⅔╡⁸ ⌐ⱨꜝfi☻≢ ⅜ ╠╣≡™╢⁹∕

─╟℮⌂ ⅛╠ ►☻◕⌐ ⇔≡│ ≢ ╪⌐ ⅜ ╘╠╣≡™╢⅜⁸ ○○Ᵽ♫⌐ ∆╢

│ ⌂ↄ⁸ │ ►☻◕≤ ™⅜№╢─⅛≥℮⅛╦

⅛∫≡™⌂™⁹∕↓≢⁸ ─ ה ⅛╠─ ─ ⅛╠

○○Ᵽ♫≤ ►☻◕─ ─ ╩ ∫√⁹ ⅎ≡⁸

5 ↕╣≡™√ ─ ⌐ ╩ ⇔≡™╢

─⅛≥℮⅛╩ ⇔√⁹ 

2015 11 15 ⅛╠▬fi◐ꜙⱬכ♃≢ ↕╣≡™√

►☻◕≤ ○○Ᵽ♫─ ⅛╠⁸ ╩ ╡ ⇔ ╩ ∫

√⁹╕√ ─ ≤ ─ ╩ ∆╢√╘⌐⁸2015

⅛╠ ↕╣≡™√2 ─ ⌐≈™≡╙ ─ ╩

∫√⁹ 

(2) - ⌐꜠כꜗ◦≢ 2 ™√  
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⇔≡™╢ ○○Ᵽ♫≤ ►☻◕─ ─ ╩ ™√ ╩⁸ ≤▬fi◐ꜙⱬכ♃

≢ ∫√⁹ │⁸ ─ ↕⁸ ─ ↕⁸ ─ ⁸1≈─ ⅛╠ ⇔√ ─ ≢№╢⁹ 

 

(2) - 3 ◌♇ⱪ⌐ ╣√     (2) - ה 4 ⇔√  

 

─ ⌐⁸ ─ │ ╡ ↕╣╛∆ↄ⁸∕─ ╩ ╢↓≤│ ≢№╢⁹∕↓≢⁸

►☻◕─ ─ ─⁸ ⌐╟╢ ─ ™╩ ∆╢√╘⌐ ≢─ ╩ ∫√⁹

2 4 cm 1 ≤ 10 12 cm 2 ⁸↕╠⌐∕─ 50 cm 3 ─3≈─ ≢⁸15 

cm⌐ ∫√ ⅛╠ ⇔√ ─ ≤ ╩ ⇔√⁹  

 

┘  

ᵑ ⌐╟╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  

2 ≢ ⇔√ ─ │ ≢212 ≢№╡⁸∕─ ⅛╠ ≈⅛∫√ │ ≢13 ℮

∟ 3 ⁸ 198 ≢№∫√⁹ ╙ ↄ ╠╣√ │○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≢ 103

≈⅛∫√⁹ 

1≢ ⇔√ ─ │ ≢112 ≢№╡⁸∕─ ⅛╠ ≈⅛∫√ ─ │9 ℮

∟ 2 ⁸ 163 ≢№∫√⁹ ─ ≢│▪꜠♅◑◦◑◦╛Ⱶ☼ⱥ◐⌂≥─♃♦ ─

⅜ ↄ ╠╣√⅜⁸ ⅛╠ ⌐⅛↑≡│▪◌Ᵽ♫ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╛▬Ⱡ ─▪◐ⱷⱥ◦Ᵽ⅜

ↄ⌂∫√ (2) - 1 ⁹ 

 

(2) - 1 1≢ ⇔√ ─ ≤∕─ ⅛╠ ≈⅛∫√ ─  

 

5 30 6 5 7 9 8 5 9 20 10 20 11 6 11 30 12 19

Ludwigia grandiflora
0 0 0 0 0 0 49 24 4 77

Beckmannia syzigachne
0 0 0 0 0 0 0 1 0 1

Digitaria violascens
0 0 0 0 0 0 0 1 42 43

Digitaria ciliaris  Koel.
0 0 0 0 0 0 0 1 0 1

Eclipta thermalis
0 0 0 0 0 1 0 0 0 1

Persicaria filiformis
0 0 0 4 0 0 0 0 0 4

Rumex conglomeratus
0 0 34 0 0 0 0 0 0 34

0 0 0 1 0 0 0 0 0 1

0 0 0 0 0 0 1 0 0 1

0 0 34 5 0 1 50 27 46 163

1 0 4 9 2 6 8 13 69 112

A

B
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≢ ╙ ↄ ╠╣√ │○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≢№╡⁸11 6 ⌐49 ⁸11 30

⌐24 ⁸12 19 ⌐4 ─ 77 ≈⅛∫√⁹ 

≢ ⇔√ ─ │ ≢100 ≢№╡⁸∕─ ⅛╠ ≈⅛∫√ ─ │7 ℮∟

1 ⁸ 35 ≢№∫√⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ╩ ∂≡ ↄ ╠╣√⅜⁸ ⌐ ™

╩≈↑╢ⱴꜟⱣ▪◐◓Ⱶ─ ╛ ─ ™ ⌐ ⅎ╢♃◌◘Ⱪ꜡►⌂≥╙ ╠╣√ (2) - 2 ⁹ 

 

(2 ) - 2 ≢ ⇔√ ─ ≤∕─ ⅛╠ ≈⅛∫√ ─  

 

≢ ╙ ↄ ╠╣√ │○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≢№╡⁸9 20 ⌐18 ⁸11 30 ⌐7 ⁸

12 19 ⌐1 ─ 26 ≈⅛∫√⁹ ─ ╩ ⇔√ ≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─

≤⇔≡│⁸ 1─ ≢│ ╡⅜ ╦╣╢ │ ─ ↄ⌐ ⅝⌂ ⅜№∫√⅜⁸ ╡

│100m ╣√ ⌐ ↕⌂ ≤50m ╣√ ⌐ ╡─ ⌐ ⇔ ⌡√≤ ╦╣╢

⅜™ↄ≈⅛ ∟≡™√⁹ ─ ≢│⁸ ⌂ↄ≤╙1 km─ ⌐ ╩ ⇔√ │ ╠╣

⌂⅛∫√⁹ 

2 ≢ ╠╣√ │ ≢13 ⁸─═ 1415 ≢№∫√ ─ │ ↄ ⁹ ⌐

⅔™≡10 20 ─ ╕≢│ ≢⅝√─│ⱴ●⸗≤◌ꜟ●⸗─╖≢№∫√⅜⁸11 6 ─ ≢│

⅜ ⇔⁸○○Ᵽfi╛ⱱ◦Ɫ☺꜡⁸ⱥ♪ꜞ●⸗╩ ╘≤⇔√ ₁⌂ ⅜ ╠╣╢╟℮⌐⌂∫√⁹  

 1≢ ≢⅝√ │⁸5 30 ⅛╠10 20 ⌐⅛↑≡│ⱴ●⸗≤◌ꜟ●⸗─╖≢№∫√⅜⁸11

6 │ ≢№╢○○Ᵽfi╛ⱱ◦Ɫ☺꜡⁸ⱥ♪ꜞ●⸗⌂≥⅜ ↄ ╠╣╢╟℮⌐⌂∫√⁹ (2) - 2

⌐⅔↑╢11 6 ─ ─ ≤│⁸ ─ ⅜ ↄ ⅜™√ ⅜ ╡≢№∫√↓≤≢

─ ⅜ ⌂⅛∫√ ─↓≤╩ ⇔≡™╢⁹ 1≢ ≢⅝√ ─ ה ≤ ⅛╠

≈⅛∫√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ╩ ╠⇔ ╦∑╢≤⁸ ⅜ ╘≡ ↕╣√11

6 ⌐│ ≢ ─ ╛◌ꜟ●⸗⌂≥ ╠╣⁸11 30 ⌐│○○Ᵽfi╛ⱱ◦Ɫ☺꜡⅜

ↄ ╠╣√ (2) - 5 ⁹ 

≢ ≢⅝√ │⁸9 20 ≤10 20 │◌ꜟ●⸗─╖∞∫√⅜⁸11 6 │ 1≤

⌐○○Ᵽfi╛ⱱ◦Ɫ☺꜡⁸ⱥ♪ꜞ●⸗⁸◌ꜟ●⸗╩ ╘≤⇔√ ₁⌂ ─ ⅜ ╠╣╢╟℮⌐⌂

∫√⁹ ≢ ≢⅝√ ─ ה ≤ ⅛╠ ≈⅛∫√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─

╩ ╠⇔ ╦∑≡╖╢≤⁸ ⅜ ≈⅛∫√9 20 │ ≢│◌ꜟ●⸗⇔⅛ ╠╣∏⁸

11 30 ≤12 19 ⌐│◌꞉►╛◌ꜟ●⸗╩ ╘≤⇔√ ₁⌂ ─ ⅜ ╠╣√ (2) - 6 ⁹ 

 

 

9 20 10 20 11 6 11 30 12 19

Ludwigia grandiflora
18 0 0 7 1 26

Sisyrinchium rosulatum
0 0 1 0 0 1

Digitaria violascens
0 0 0 0 1 1

Eclipta thermalis
0 0 0 2 0 2

Mosla dianthera
0 0 0 1 0 1

Elaeagnus umbellata

var.roundifoli

0 0 3 0 0 3

0 0 0 0 1 1

18 0 4 10 3 35

9 4 13 42 32 100

C



 

46 

4- 1801 

(2) - 5 1≢ ≢⅝√ ─ ה ≤  

⅛╠ ╠╣√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

(2) - 5 ≢ ≢⅝√ ─ ה ≤ 

⅛╠ ╠╣√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

 

™∏╣─ ⌐⅔™≡╙⁸ ⇔√ ─ │ ⅜ ╠╣╢╟℮⌐⌂∫√ ⌐ ⇔√⁹ 

 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │ 1≢│○○Ᵽfi╛ⱱ◦Ɫ☺꜡⌂≥─ ⅜ ↄ ╠╣╢╟℮⌐

⌂∫√11 6 ⌐ ≈⅛∫≡⅔╡⁸ ⅜○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐ ⇔≡™╢ ⅜

↕╣╢⁹ ⁸ ≢│ ╡ ⅜ ∆╢╟╡╙ ™ ≢№╢9 20 ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─
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⅜ ≈⅛∫≡⅔╡⁸↓╣│◌ꜟ●⸗⅜ ⇔√ ⅜ ™≤ ⅎ╠╣╢⁹  

─ ≢│⁸ ⌐⅔™≡ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ╠╣⌂⅛∫√─⌐╙ ╦╠∏

─ ⅛╠○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ≈⅛∫√⁹↓─ ≤⇔≡2≈─ ⅜ ⅎ╠╣

╢⁹ 

╕∏1≈ ─ ≤⇔≡⁸ ⅜≥↓⅛ ╣√ ≢ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩

╕≢ ╪≢⅝√≤™℮↓≤⅜ ⅎ╠╣╢⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ╦╣√≤ ⅎ╠╣╢╙

── ≈≤⇔≡⁸ ⌐№╢ ⅜№→╠╣╢⁹ │2018 ⌐○○Ᵽ♫Ⱶ☼◐fi

Ᵽ▬─ ⅜ ↕╣√⅜ 2
, 2018 ⁸ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⅎ≡™╢ │⌂™

√╘⁸ ⌐╟∫≡ ⇔√≤│ ⅎ⌐ↄ™⁹∕─ ⁸ │ ─ ≤ ┌╣╢╒≥

ↄ─ ⅜ ∆╢√╘ ⱱכⱶⱭכ☺ ⁸ ⌐╟∫≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜

⇔√ ⅜№╢≤ ⅎ╢⁹╕√⁸↓─╟℮⌂ │ ╛ ⁸ ⌂≥─ ≢╙ ↕╣≡⅔╡⁸

⌐╟╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ │ ≢ ╦╣≡™╢ ⅜ ™≤ ⅎ╠╣╢⁹

⇔⅛⇔⁸2016 ≢29.9ha№∫√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │⁸ ⌐╟∫≡2018 ⌐│

11.4 ha╕≢ ⇔√↓≤⅜ ↕╣≡⅔╡ , 2018 ⁸╕√2019 ⌐│↕

╠⌐ ⇔√⁹ ⅜○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ≢⅝╢ │↔ↄ ╠╣≡™╢≤ ⅎ╠╣╢⁹

╟∫≡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ⅛╠ ┘ ה╣╕ ∆╢ │↕╒≥ ↄ⌂™≤ ⅎ╠

╣╢⁹ 

 2≈ ─ ≤⇔≡│⁸ ⅛╠ ─ ⌐ ⇔≡™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ─

─ ⌐ ╡ ↓↕╣⁸ ≤⇔≡ ⌐ ≡ↄ╢≤™℮↓≤⅜ ⅎ╠╣╢⁹ 2019 ≢│ ⌐

№╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐≈™≡─ ╩ ╦╣√⅜⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬⅜ ⇔≡™√

─ ⌐│⁸ ↄ─ ╛ ⅜ ╕╣≡™╢↓≤⅜ ↕╣√⁹╟∫≡⁸ ╕≢○○Ᵽ♫Ⱶ

☼◐fiⱣ▬─ ™ ⅜ ⇔≡™√ ⌐│⁸ ⅜ ╡ ╠╣√ ≢╙∕─ ⌐○○Ᵽ♫Ⱶ☼◐

fiⱣ▬─ ⅜ ∫≡™╢ ⅜ ⅎ╠╣╢⁹⇔⅛⇔⁸ ≢│ ╛ ⌂≥─ ⅝™ ⅜

↓╢≤ ─ ™ ⌐ ↕╣≡™╢ │ ⌐ ↕╣≡⇔╕℮≤ ⅎ╠╣╢⁹╕√⁸ ─ ↄ

⌐ ⅜ ↕╣≡™√ │ ⌐ ≢⅝⌂™≤™℮↓≤╙ ↕╣╢⁹╟∫≡⁸○○Ᵽ♫Ⱶ☼◐

fiⱣ▬─ ⅜ ⌐ ↕╣∏⁸⅛≈ ⅜ ∆╢↓≤⅜≢⅝╢ ⌐ ↕╣≡™╢ ⌐○○Ᵽ

♫Ⱶ☼◐fiⱣ▬─ │ ⌐╟∫≡ ↕╣╢↓≤⅜ ≢№╢≤ ⅎ╢⁹  

 ≥∟╠─ ⌐⅔™≡╙⁸ ─ ⅜ √↕╣√ ⌐│○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜

⌐ ↓╡℮╢≤ ⅎ╢⁹ 

 

ᵒ ─ ⅛╠ ↕╣√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─  

╩ ∫√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ n 122 ─ │⁸ ⅜⅝╣™⌐ ∫≡™√

₃ ⅜6 ⁸ ⅜ ⇔ ≈™≡™√ ⅜8 ⁸ ⅜ ↑ ∟≡™√╙⇔ↄ│ ─ ⌐ ⅜

╕∫≡™√ × ⅜108 ≢№╡⁸ ─ ⅜ ⇔≡™√⁹  

─ ⅛╠ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ╩ ∫√≤↓╤⁸2018 10 19

⌐ ≢ ⇔√ 2 ᵑ ⁸ ᵖ ₃ ≤2018 11 3 ⌐ ≢ ⇔√ 2

ᵒ ₃⁸ᵙ × ⅜ ⇔√ (2) - 7 ⁹ 

(2) - 7 ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  
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╕√⁸ ⇔⌂⅛∫√ n 118 ╩ ™≡TTC ╩ ∫√≤↓╤⁸2018 10 19 ⌐ ≢

⇔√ ᵕ ─╖ ─ ╡⌐╦∏⅛⌂ ≠⅝⅜ ╠╣√⅜ (2) - 8 ⁸ ─ ─ │

≢⅝⌂⅛∫√⁹ 

(2) - 8 TTC ≢╦∏⅛⌐ ⇔√  

 

─ ⅛╠ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ │⁸ ─ ⅜ ⅛∫√ ≢│6

2 ─33.3 ⁸ ⅜ ⇔ ≈™≡™√ ≢│8 1 ─12.5%⁸ ⅜ ↑ ∟≡™√╕√

│ ⅜ ╕∫≡™√ ≢│0.9%≢№╡⁸ ─ ⅜ ™╙─╒≥ │ ↄ⌂╢ ⅜╖╠╣√⁹ 

⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ 4 ─℮∟⁸2018 11 3 ⌐ ≢ ⇔√ 1 ᵑ

₃ ⅜ ⅝ↄ ⇔√⁹ │2020 2 5 ≢ 5.4 cm⌐ ⇔⁸ ─ │15 ⌐╕≢

⇔√ (2) - 9 ⁹ 

(2) - 9 ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─  

 

─ ≢│⁸ ⌐⅔™≡ ⌐ ═╠╣√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │

╩ ⇔√╕╕ ↕╣╢↓≤⅜ ≢№╢≤™℮↓≤⅜ ╘≡ ╠⅛⌐⌂∫√⁹↕╠⌐⁸

⇔√ ─ │ ⅝ↄ ∆╢↓≤⅜ ≢№╢≤™℮↓≤╙ ⅛∫√⁹↓─↓≤⅛╠⁸

⌐⅔™≡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │  ─ ∞↑≢⌂ↄ⁸ ⌐╟╢

╙ ⇔≡™╢ ⅜ ↕╣╢⁹  

 │ ─ ⅛╠ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩⁸ ─ ⌐╟∫≡ ⌐ ↑

≡ ╩ ∫√⁹ ≢ ⇔√ │122 4 ≤ ─ ≢№∫√⅜⁸ │

⅛∫√│∏─ ⅜ ⇔√ │1≈⇔⅛ ∑∏⁸ ⅜ ⌂⅛∫√ ─ ─ ™ ─ ⅜ ↄ

⇔√⁹↓─↓≤⅛╠⁸ ≢ ⌐╟∫≡ ↕╣╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │⁸ ↕

╣╢╕≢─ ≢∕─ ↄ⅜ ⅜ ∆╢↓≤⌐╟∫≡ ╩ ℮⅜⁸ ─ │ ⅜ ∑∏

⌐∕─ ╩ ⇔√╕╕ ↕╣≡™╢≤ ⅎ╠╣╢⁹  
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ᵓ ─ ה ⅛╠─ ─ ⅛╠ ○○Ᵽ♫≤ ►☻◕─ ─  

⇔≡™√ ⅛╠ ╡ ⇔√ ⅛╠│⁸ ○○Ᵽ♫⁸ ►☻◕≤╙ ⇔√

(2) - 10 ⁹ ≢ ⇔≡™√ │⁸ ○○Ᵽ♫⁸ ►☻◕≤╙⌐ ⇔⌂⅛∫√ (2) - 11 ⁹ 

 ►☻◕⁸ ○○Ᵽ♫≤╙⌐⅔╟∕4 ⌐╦√∫≡ ─ ≢ ⌐ ⇔≡™≡╙⁸ ⅜

╦╣⌂™↓≤⅜╦⅛∫√⁹⇔⅛⇔ ─ ⌐№╢≤⁸ ⅜ ╦╣╢≤ ⅎ╠╣╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) - 10 ─ ⅛╠ ╡ ⇔√ ⁸ №╡─ ≢─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) - 11 12 25ϴ⁸ 12 15ϴ≢─  

 

⅛╠─ ≢│⁸ ─ ↕│⁸ ⌐ ™│ ╠╣⌂⅛∫√⁹ ─ ⁸ ─ ⁸1

≈─ ⅛╠ ⇔√ ─ │∕╣∙╣⁸ ─ ○○Ᵽ♫│35.5 cm⁸1.49 mm⁸2.8 ⁸ ►☻◕

│30.4 cm⁸2.36 mm⁸4.6 ⁸▬fi◐ꜙⱬכ♃─ ○○Ᵽ♫│28.7 cm⁸1.40 mm⁸3.0 ⁸ ►☻◕│

37 cm⁸1.20 mm⁸3.0 ≤⌂∫√ (2) - 12 15  

 ⅛╠─ ≢│⁸ ►☻◕│ ⅜ ⌐ √╢ ≢│⁸ ╩ ↄ⇔⁸1≈─ ⅛╠

∆╢ ─ ╩ ╛⇔⁸ ≤ ⌐ ╩ ┌∆↓≤≢⁸╟╡ ╩ ⌐ ∫≡™╢↓≤

⅜╦⅛∫√⁹∕╣⌐╟╡ ╩╘←╢ ≤─ ≢ ⌐⌂╢≤ ⅎ╠╣╢⁹  
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(2) - 12 ⇔√ ─ ↕ 

 

(2) - 13 ⇔√ ─ ↕ 

 

(2) - 14 ⇔√ ─  
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(2) - 15 ⇔√ ─  

 

 
(2) - 16 ○○Ᵽ♫─ ⇔√  (2) - 17 ►☻◕─ ⇔√  

 

─ ─ ≢│⁸ 1⁸ 2≤╙⌐ ⅜ ╠╣√⁹ 3⌐⅔™≡╙ ⅜ ╠╣

√ (2) - 18 21 ⁹ 1⁸2⁸3⌐⅔™≡ ⅜ ╠╣√↓≤⅛╠⁸ ╩ ∫√ ⌐ ╩

╡ ⅛⌂↑╣┌⁸ ≢ ∆╢↓≤⅜╦⅛∫√⁹  

╟╡⁸ ─ ╩ ℮ ⌐│⁸ ⁸ ─ ╩ ⅞⁸ ╙ ∆╢ ⅜ ╘

╠╣╢≤ ⅎ╢⁹ 

 

(2) - 18 1 2 ─  
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(2) - 19 1 2 ─  

 

(2) - 20 3 ─  

 
(2) - 21 3 ─ ─  

 

╩ ╕ⅎ≡⁸ ⅜ ∆╢ Ɽ♃כfi ─ ╩ ∫√⁹ 

(2) - 22, 23⌐⅔™≡⁸ ≤ ⁸ᵑᵒᵓᵔᵝ│⁸∟℮─כ♃☻ꜝ◒∂ ⌐⌂∫≡

↕╣⁸ ─ ⅛╠ ╣≡⅔╡⁸ ⌐╟∫≡ ┌╣√╙─≢│⌂™⁹↓╣ ⌐╙⁸ ╛

≢⁸ ⅞╦─ ⌐ ⇔√ ⅜ ≈⅛∫≡™╢⁹↓─╟℮⌂⁸ ⇔™ │⁸ ⅜ ╪

∞ ⅜№╢⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ ⁸↓╣╕≢│ ─ ↄ ה ─ ─╖

⇔≡⅝√⅜⁸◌⸗⌂≥─ ⌐╟∫≡ ┌╣╢ ─№╢ ╩ ⌐ ╣╢ ⅜№╢⁹  
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(2) - 22 ( ) Nei─ ⌐ ≠ↄ ⁸ ╠ ╟╡  

↕╣√265ⱨꜝ◓ⱷfi♩╩ ™⁸ ─ ─ ╩Nei─  
(Nei & Li 1979, Lynch 

& Milligan 1994)╩⁸AFLP-SURV (Vekemans et al. 2002)
 ≢ ⇔⁸ ≢ ╩ ⇔√⁹ 

 

(2) - 23 ( ) ⌐ ™√ ─ ─ ⁹ │ ─ ≤ ⇔≡™╢ ⁸

╠ ╟╡ ⁹ 

 

─  

─ ≤⇔≡⁸ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐╟╢ ─ ⌐╟╢ ⁸

⁸ ⅛╠─ ─ ⌐╟╢ ⌂ ─ ⁸ DNA ╩ ⇔√

⌐⅔↑╢ ⌂ ─ ⁸ ╡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ╡

╪∞ ≢─ ╩ ≤∆╢ ⱴ♬ꜙ▪ꜟ─ ╩ ⇔√⁹  

◘Ⱪ♥כⱴ 2 ≢│⁸4≈─ ╩ →√⁹ ⌐ ╩ ∆⁹ 

1.₈ ─ ≢─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ה ─ ╩ ∆╢√╘⌐⁸ ▬fiⱨꜟ

◄fi◙─⸗♬♃ꜞfi◓─√╘⌐ ↕╣ ⅜ ≢№∫√ ─ ╩╙╠™ ↑ ∆╢⁹

─ ⅛╠│○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ╩ ⅛╠ ╢↓≤│ ⇔™≤ ⅎ╠╣╢⅜⁸ ⌐╟

╡ ↕╣√ ─ ≤ ⇔ ╩ ∆╢⁹₉≢│⁸ ▬fiⱨꜟ◄fi◙─⸗♬♃ꜞfi◓

─√╘⌐⁸ ≢ ה ↕╣ ⅜ ≢№∫√ ─ ╩⁸ ≢╙╠™ ↑ ∆╢

↓≤╩ ⇔√⁹⇔⅛⇔⁸2020 ⌐ ≢ ▬fiⱨꜟ◄fi◙⅜ ⇔⁸ ─ ⌐

⅔™≡∆═≡─ ─ ⅜ ╦╣╢ ≤⌂∫√⁹ ─⸗♬♃ꜞfi◓ ⌐╙ ⅝⌂ ⅜⅛

⅛╢ ≢ ╩ ╘╢─│ ⅜№╢≤ ⇔ ℮↓≤╩ ⇔√⁹ ≤⇔≡│⁸ ─ ╩

⌐ ⇔⁸ ─ ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ∆╢↓≤╩ ╠⅛⌐⇔⁸∕╣╠╩ ⇔√

0.05
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⁸ ∆╢↓≤⅜ ╘╠╣╢⌂≥─ ╩ →╢↓≤⅜≢⅝√⁹ ─ ─ ⅛╠─ ⌐╟╢

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√─│ ─ ≢№╡⁸ ─ │ ∆╢↓≤⅜≢⅝

√⁹ 

2.₈ ⌐╟∫≡ ╩ ⇔√ ─ ╩⁸ ⌐ ╕╣╢DNA╩ ∆╢↓≤≢ ╠⅛⌐∆╢⁹₉≢

│⁸ ┼─ ╩ ↑≡⁸ ⅜ ╕╣≡™√ ─DNA╩ ∆╢↓≤≢ ─ ╩ ╠⅛

⌐∆╢↓≤╩ ⇔√⁹ ⅜ ↕╣√ ⅛╠ ─DNA─ ╩ ∫√⅜⁸ ⅜ ⇔DNA⅜ ╣

≡⅔╡⁸ ╩ ╠⅛⌐∆╢↓≤│≢⅝⌂⅛∫√⁹ ─ ╩ ⇔ ⌐ ╡ ∆╟℮⌐⇔√ ≢

─ ╩ ⇔√⅜⁸2020 ─ ⌐│ ◖꜡♫►▬ꜟ☻⅜ ⇔ ⌐ ╢↓≤⅜≢⅝⌂⅛∫

√⁹2020 ─ ⌐│ ╩ ╘ ─ ╩ ╘√⅜⁸ ─ ┼─ ▬

fiⱨꜟ◄fi◙ ⅜ ↕╣⁸ ─ ⁸ ╩ ⇔√⁹ ◖꜡♫►▬ꜟ☻≤ ▬fiⱨꜟ◄

fi◙≤™℮ ⇔⌂⅛∫√ ⌐╟╡⁸2020 ⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅜ ╕╣≡™╢ ╩

∆╢↓≤⅜≢⅝⌂⅛∫√⁹ ≤⇔≡│⁸2015 ⌐ ⇔≡™√ ⅛╠ ╩ ╡ ⇔⁸

╩ ℮↓≤≢ ⅛╠─ ╩╟╡ ⌐ ∆╢↓≤⅜≢⅝√⁹ 

3.₈ ≤ ⅛╠─ ה ─↓╣╕≢─ ─ ≤ ╩ ™⁸ ╩

⌐ ╠⅛⌐∆╢⁹₉≢│⁸ ╩ ≢⅝√≤ ⅎ╢⁹ ⌐≈™≡⁸ ►☻◕○○Ᵽ♫Ⱶ☼

◐fiⱣ▬─ ⁸ ⌐ ↕╣√ │⁸5 ⌐╙90% ─ ╩ ≈↓≤⁸ ⅜╟↑╣┌

∕─ ╙ ∆╢↓≤⁸ ─ ⅛╠ √ │∕─10 %⅜ ╩ ∟⁸∕─ ∆╢↓≤╙

⌂↓≤⅜ ╠⅛⌐⌂∫√⁹ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐⅔™≡│⁸ ►☻◕╟╡╛╛ ╢⅜⁸5

⌐╙70% ─ ╩ ≈↓≤⅜ ╠⅛⌐⌂∫√⁹ ⌐≈™≡⁸ ⌐⅔™≡│⁸ ╩

≈ 80%─ ⅜ ⇔√⁹ ≈─ ─ ─ ™│ ↕⅛∫√⁹ ►☻◕⌐≈™≡⁸ ─

⅜ ╡ ↕╣√ ─ ╩ ∆╢ ╩ ™⁸50 cm╕≢─ ─ ≢╙ ↄ⅜ ∆╢

↓≤⅜ ╠⅛⌐⌂∫√⁹↓─ ⅛╠⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐№√∫≡│⁸ ╛

ה ╩ ↕∑⌂™↓≤⁸ ⌐ ⅜№╢ ⌐│∕╣╩ ↕⌂™↓≤⅜⁸ ╛

╩ ∆╢ ≢ ⌐ ≢№╢↓≤⅜ ≠↑╠╣√⁹  

4.₈↓↓2 3 ≢ √⌐ ↕╣√ ─ ╩ ⇔⁸↓╣╕≢─ ≤ ∆╢↓≤≢⁸ ⅜

∆╢ Ɽ♃כfi ─ ╩ ℮⁹₉≢│⁸ ─ ⌐╟∫≡ ≤ ∂

╩ ≈↓≤⅜╦⅛∫√ ─ ≢⁸ ⌐⌂∫≡ ↕╣√ ╩ ⇔√⁹ ─

╛ ∆╢ ⁸ ─ ─ │ ─ ⅛╠ ╣≡⅔╡ ⌐╟∫≡ ┌╣√╙─≢

│⌂™╙─⅜№∫√⁹ ╛ ≢⁸ ⅞╦─ ⌐ ⇔√ ⅜ ≈⅛∫√⁹↓─╟℮⌂ ⇔

™ │⁸ ⅜ ╪∞ ⅜ ™≤ ⅎ╠╣√⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ∆╢ ⁸

↓╣╕≢│ ─ ↄ ה ─ ─╖╩ ⇔≡⅝√⅜⁸ │⁸◌⸗⌂≥─ ⌐╟∫≡ ┌╣

╢ ─№╢ ╙ ⌐ ╣╢ ⅜№╢⁹ ─ ─ ─ ╛⁸ ⅛╠─ ─

─☻כ◖╡ ⌐№√╢ ─ │⁸ ⌐ ⅜ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

1 ₈ ⌐ ⇔√ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ₉2020 3 ⁸

 

2 ₈ ⌂ ≢ ⅝⌂ ─ ─ ₉ from M, vol.70 (2018) 
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и  ⌐╟╢ ≤ ─  

 

Ⱶ◒♬ꜘ                    

 

≢│⁸ ≢№╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐⁸ ⁸ ⌐ ⇔√ ≢

№╢ ╩ ↕∑╢√╘─ ╩ ℮↓≤╩ ≤⇔√⁹╕√⁸ ≤⇔

≡ ◖☻♩⅜ ⇔≡™╢ ─♅♇ⱪ─ ╩ ∆╢↓≤≢ ─ ─◖☻♩♄

►fi⌐≈™≡ ╩ ∫√⁹ 

 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬│ ─ ╩20 30 mm⌐ ⇔⁸ 70 80Nm
3─ ≤5min/2h─

⌐╟∫≡ ╩ ≢ ∆╢↓≤⌐╟∫≡ 98.4 ╕≢ ∆╢↓≤⅜ ╠⅛≤

⌂∫√⁹√∞⇔⁸ ◘▬☼≢─ ⅜ ⌂ │30 60 ─ ≢№∫≡╙91.5 ╕≢│

≢№╢↓≤⅜ ⅛∫√⁹ 

 ⌐ ╦╢ ≤⇔≡⁸ ה ⅜ ≢№╢↓≤╩ ⌐ ⅛╠ 12 ─ ╩

⇔⁸SEM⌐╟╢ ─ ≤ ⁸◖ⱴ♠♫⅔╟┘♩ⱴ♩─ ╩ ™⁸ⱴⱱ●♬

◔♃▬◦│ↄ⇔╙כ ⌐ ∆╢ ⅜ ≤⇔≡ ≢№╢≤ ⅎ╠╣√⁹™∏╣╙ ╙

⇔ↄ│ ⅜ ⌐⌂∫≡™╢ ≢№╡ ⅛≈ ⇔√ ⅜ ≢№╢⁹ 

 ╩ ™√ ≢─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ┼─ ─ ⌐≈™≡

╩ ⇔√ ⁸ ─ ⁸ ⁸ ⌐ ═≡ ⅜13,863 /t─◖☻♩ ⌐ ⅜╡⁸

⌐ ═≡41.1 ─ ⌐ ⅜╢≤ ↕╣√⁹  

 

ⱴ≢│⁸כ♥ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐ ⇔≡⁸ ⁸ ╕√│ ╩

∫≡™╢ ─ ⌐ ╦╢ ≤⇔≡⁸ ⌐ ⇔√ ─○○Ᵽ♫Ⱶ☼◐

fiⱣ▬ ┼─ ╩ ∆╢↓≤╩ ≤⇔√⁹╕√⁸ ─ ⌐≈™≡ ≤⇔≡─

─ ⌐ ⇔≡ ∑≡ ╩ ∫√⁹ ⅎ≡ ─ ╩ ⇔√ ─ ╩ ⇔⁸

─ ╩ ℮↓≤╩ ≤⇔√⁹  

⌐ ⌐│ ≤ ⌐ ↕╣╢⅜⁸ │ ≢│ⱷ♃fi ⌐╟╢◄

Ⱡꜟ◑כ≤⇔≡─ ⌂≥⌐ ™╠╣╢ ≢№╢⁹ ─ │ ≢№╢╙──

≤ ┌╣╢ ⅜ ⌐ ╢↓≤⅛╠∕─ ⅜ ≤⌂∫≡™╢⁹ ⁸ │ ⌐ ⇔

≡ ⌐ ╩ ↕∑╢ ⅜№╢↓≤⅛╠ ⅜ ⌐ ═╢≤ ≢№╢≤ ╦

╣≡™╢1 ⁹ ─ ≤⇔≡⁸ ⌐55 60 ─ ⅜ ∆╢↓≤⅛╠

╙ ↕╣⁸ ⅜ ╘≡ ⌐⌂╢≤™℮ ╩ ∫≡™╢⁹ ⌐⁸ ⅜ ∆╢

≤↕╣≡™╢55 70─ ≢ ╩ ∆╢↓≤≢⁸ ≢ ╩ ╦∏⁸ ⌐

∆╢Bacillus ─ ╛⁸ ─ ⌐ ∆╢Cellulomonas⅜ ∆╢↓≤⅜ ⅛∫≡™╢2 ⁹

≢│ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ╟ↄ ∆╢↓≤⅜ ╘╠╣≡™╢↓≤⅛╠⁸ ⌐ ⇔

√ ─ ⌐≈™≡ ╩ ∫√⁹  

⌂⅔⁸ ≤⇔≡⁸ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ∆╢ │⁸ ≤⇔≡ ≤

─ ⅜ ≢№╡⁸ ─ ⅝ ─ ╛ ⅜ ≢№╢√╘ ⇔√

⁸ ⌐ ⅛╢ ⁸ ⌂ ⅜ ∂≡™╢⁹↕╠⌐ ⌂ ╛ ─ ⅜ ╦╣≡™

⌂™ ⁸ ┼─ ⅜ ⅝™↓≤⅜ ≤⇔≡ →╠╣≡™╢⁹╕√⁸ ╩ ℮ │⁸

─ ⌐ ⇔≡™╢ ─ ⅜∕╣∙╣ ≤⌂∫≡™╢⁹↓╣╠─ ╟╡⁸

ה ⌐ ╦╢ ─ ⅜ ╘╠╣≡™╢3 4 ⁹ 

 

ה ╛ ╘ ≡ ↕╣≡™√ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐ ⇔≡⁸

╩ ™⁸95 ─ ⅜ ≤⌂╢ ⁸ ⁸ ⁸ ╩ ╠
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⅛⌐∆╢↓≤≢⁸ ⌐ ∆╢ ─ ⌐ ∆╢ ╩ ∆╢⁹  

☻Ᵽ▬○ⱴה ─ ⌐╟╡ ⇔≡™╢ ♅♇ⱪ ─ ╩ ╠⅛⌐∆╢↓≤≢⁸ ≤

─ 95% ╩ ⇔⁸⅛≈ ─ ─◖☻♩⅜40% ⌂ ⱪ꜡☿

☻╩ ∆╢⁹ 

ה ♅♇ⱪ⅔╟┘ ─ ⌐╟╢ ⌐╟╡ ⇔√ ─ ⌐≈™≡⁸

╩ ⇔⁸ ⅔╟┘ ─ ╩ ℮⁹↕╠⌐ ⌐╟╢◖ⱴ♠♫ ⌐╟╡⁸

─ ≤⇔≡─ ╩ ∆╢⁹  

 

 
│ (3) - 1⌐ ∆ⱨ꜡כ≢ ⇔√⁹ 

 

(3) - 1 ◘Ⱪ♥כⱴ ─ ⱨ꜡כ 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

 ╡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⌐ ╩ ⇔⁸ ╩

⇔√⁹ ⌐│ Ⱶ◒♬ꜘ ╩ ⇔√⁹ │⁸ ╩

─ ⌐╟╡⁸ ╩▪fi⸗♬▪⁸ ⁸ ●☻⌐ ∆╢ ≢№╢⁹ ⁸

─ ⌐ ↕╣≡™√ ╩ ─ ⌐ ∆╢ ─ ⌂ ⁸ ⁸ ─

╩ ∫√⁹ 

≢│⁸ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ─ ≢ ⇔⁸

י1ִ ⌐ ≤ ─ ⅛╠ ╩ ╘√⁹Case1≢│ ⌐ ⇔≡™╢

─ ─ ⌐ ╦∑≡ ⇔⁸ ╠╣√ ⅛╠ ╩ ∆╢↓≤≢Case2⁸Case3─

╩ ⇔√⁹╕√⁸ Case ⌐⅔↑╢ │ ⌐ ∆╢ ⅔╟┘ ─ ╩

╘√⁹ (3) - 2⌐ Case─ ╩ ⇔√⁹⌂⅔⁸ │○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ≤

⅛╠ ⇔⁸ ⅔╟┘ ─ ⌐≈™≡│ ⅛╠ ╩ ╘⁸∕╣∙╣ ⇔√⁹  

 

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

─ ─  

≤⇔≡─  

ה ─  

♩ⱴ♩ה ╩ ™√  

ה ─ ─  

─  
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(3) - 2   

 Case1 Case2 Case3 

 70 80 Nm3/h  30 35 Nm3/h  70 80 Nm3/h  

 1  1  2  

 5min/2h 5min/2h 5min/2h 

 55 60ϴ 55 60ϴ 55 60ϴ 

 

≤⇔≡─ ♅♇ⱪ ─  

 ─ ◄Ⱡꜟ◑כ─ ⌐ ™⁸ ≤⇔≡ ⇔≡™╢ ─◖☻♩⅜ ⇔≡™╢↓

≤╩ ↑⁸ ◖☻♩─ ╩ ℮√╘⌐ ─ ╩ ∫√⁹ ≤⇔≡─ │ ⇔≡

≢⅝╢↓≤⁸ ◖☻♩⅜ ╟╡╙ ≢№╢↓≤≤⇔≡⁸ ⅔╟┘ⱬ♩♫ⱶ⅛╠ ─

╩ ∫√⁹ 

 ╕√⁸ ≤⇔≡─ ─ ⌐≈™≡│ ─ ⌐ ∆╢≤─ 5 ⅜№╢↓≤⅛╠⁸

⇔√ כ◘▬ꜝ☻╩ LIECA RM2165 ⌐≡☻ꜝ▬☻⇔⁸ ╩SEM⌐≡ ⇔

─ ╩ ℮↓≤≢ ─ ╡ ╖╩ ∫√⁹  

 ⌐⁸ ╡ ╪∞ ╩ ⌐⁸ ╠6 ╩ ⌐ ─ ≢ ╩ ⇔√⁹ 

 ₒ 1ₓ ╩1 3 ⌐♅♇ⱪ ⇔⁸ⱦ1,250⌐כ◌כ mL╩ ⁹ 

 ₒ 2ₓ ≤⌂╢ ╩35 g ⇔√ ⁸35 g/day≢ ─ ╩ ⁹ 

 ₒ 3ₓ2N─H2SO4≤ⱷ♅ꜟ꜠♇♪╩ ⇔√ ⌐≡NH3╩ ⁹ 

 ₒ 4ₓ5 ⌐ ⇔√ ≢ ╩ ⁹ 

 ₒ 5ₓ♦כ●꜡♃כ⌐≡CO2─ ╩1 /10 ≢ ⇔⌂⅜╠ ╩ ⁹ 

 ₒ 6 5xN─NaOH⅔╟┘ⱨ▼ⱡכꜟⱨ♃꜠▬fi╩ ⇔√ ⌐≡ ⌐╟╡ ⇔√CO2╩ ⁹ 

 ₒ 7ₓCO2╩ ⇔√ ╩2N─H2SO4⌐≡ ⇔⁸CO2 ╩ ⁹ 

 ₒ 8ₓSEM╩ ™≡ ─ ╩ ™⁸ ─ ⌐≈™≡╙ ⌐ ⁹  

 ₒ 8ₓCO2 ⅛╠ ─ ╩ ⇔⁸ ─ ╩ ∫√⁹  

(3) - 2⌐ ∆ ╩ ⇔ ⌐≡⁸ ─ ╩ ⌐ ⌐╟╡ ╘╢↓≤

≢ ─ ╩ ⇔⁸ ╩ ⇔√⁹  

 

 

(3) - 2 ╩ ™√  

 

─ ─  

─ │ ≤⇔≡─ ╩ ⇔≡™╢√╘⁸ ≤⇔≡─ ⌐≈™≡ ╩ ∫√⁹

╩ (3) - 3⌐ ∆⁹ 

1

CO2

2

3

PC

55

NH3

2N H2SO4

5

CO2

CO2

5N NaOHה

ꜟכⱨ▼ⱡה
ⱨ♃꜠▬fi
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(3) - 3 7  

   

 0.01   

ꜞfi 0.01   

◌ꜞ►ⱶ 0.01   

ⱴ◓Ⱡ◦►ⱶ 0.5   

◌ꜟ◦►ⱶ 0.5   

♫♩ꜞ►ⱶ 0.1   

 0.1   

 0.1   

 0.2   

◌♪Ⱶ►ⱶ 0.05   

ה  0.1  ⌐╟╢ 

 0.1   

 

 ╕√⁸ ⌐ ╕╣╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅛╠─ ─ ╩ ∆╢√╘⁸

⅛╠30 ─ ╩ ╡ ⇔⁸5 ×6ⱳ♇♩⌐╟╢ ╩ ⇔√⁹ⱳ♇♩ ⌐│ ⌐ ∆

≢ ⇔√ ≤ ─╙─╩ ™⁸ ─ ╩ ⇔√℮ⅎ≢ ╩ ⇔√⁹  

 

≤⇔≡─  

 ─ ─ ≤⇔≡─ ╩ ℮√╘⌐⁸◖ⱴ♠♫⅔╟┘♩ⱴ♩╩ ™√ ╩ ⇔√⁹

│ ─ ╡≤⇔√8 ⁹ 

ₒ 1ₓ1/5000a( 16cm)꞉ ◓Ⱡꜟⱳ♇♩⌐◖ⱴ♠♫╩1ִי Ⱶ♬♩ⱴ♩│3ִי  

ₒ 2ₓ │ ⁸5 10 mm┤╢™⌐≡꜠◐⅔╟┘ ╩  

ₒ 3ₓ 2.5 kg⌐ ⇔⁸ ⱳ♇♩ ─N⁸P2O5⁸K2O⅜1g ≤⌂╢╟℮⌐ ╩  

ₒ 4ₓ ╛╡ ⱳ♇♩ ╩ ⇔⁸ ⅛╠─ ╩  

ₒ 5ₓ ⌐ ╕╣╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⱳ♇♩⌐5 30 ∏≈ ╣⁸

─ ⌐≈™≡  

  

3 ◖ⱴ♠♫⅔╟┘♩ⱴ♩  

 

│ ─ ≢№╡⁸ │ ⁸╙╖ ⁸ ⁸ ─4 ≤⇔⁸ ≤⇔

≡ ⁸ ─ 6 ≢ ⇔√⁹ ─ │∕╣∙╣ ⁸ ⁸♩ⱴ♩│ ╩ ⇔

≤⇔≡─ ╩ ⇔√⁹ 

 

─  

 ─ ≢│⁸ ╩ ⇔√○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌂ ┘

─ ─ ╩ ⇔√ ⅔╟┘ ─ ⁸ ─ ≢ ⅛╢◖☻

♩≤─ ╩ ∫√⁹⌂⅔⁸ ─ ⌐ ╢ │ ⅛╠─ⱥ▪ꜞfi◓ ┘ ⅛╠─
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╩ ⌐ ⇔√9 10 ⁹ 

┘  

○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─  

Case1  

 (3) - 4⌐ ─ ╩ ∆⁹ ╟╡Case1≢│ │91.5 ≢№∫√⅜⁸ ⌐│

⅜90 ⇔≡™╢↓≤⅜ ⅛∫√⁹  

╩ ∆╢ ⁸ ─ ⅜20 ≢ ↕╣≡⅔╡⁸↕╠⌐ │ ⌡

95 ≢№╢⁹⇔√⅜∫≡⁸ ⌐ ∆╢ ─ ╩ →╢↓≤⅜≢⅝╣┌○○Ᵽ♫Ⱶ☼◐fi

Ᵽ▬─ ⅜ ∆╢ ⅜ ⅎ╠╣√⁹  

⌂⅔⁸ ╩ ↕∑╢ ≤⇔≡│⁸ (3) - 4⌐ ∆ ╩ ∆╢↓≤⅜ ≢№

╢⅜⁸Case1─ ─ │13.9 ≢№∫√↓≤⅛╠ ≢№╢ ⅜ ⅎ╠╣√⁹∕↓≢⁸

Case2≢│ ╩ ╠∆↓≤≢ ╩ ↕∑⁸ ╩ ∆↓≤≢ ╩Case1╟╡╙ ↕∑╢

↓≤╩ ™≤⇔√⁹ 

 

(3) - 4 Case1  

     

142.4 12.1 91.5 10.05 89.95 

 

 
(3) - 4 ⌐ ⌂  

 

Case2  

 (3) - 5⌐Case2─ ╩ ∆⁹ ─ ╟╡ ╩Case1≢70 80Nm
3
/h≢ ⇔√

─⌐ ⇔≡Case2≢│ ─30 35Nm
3
/h≤⇔√⁹∕─ ⁸ │4.7 ⇔√⅜⁸

≢ │Case1⌐ ═≡10.3 ⇔√⁹ ≤⇔≡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬≤ ╩ ⇔√

⁸ │ ≢№╡⁸⅛≈ ╙ ↄ ⅜ ⅝™√╘ ⅜⇔ ™ ⌐№╢

─⌐ ⇔≡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬│ꜞ◓♬fi╛☿ꜟ꜡כ☻≤™∫√ ⅜ ╕╣≡™╢℮ⅎ⁸

≤ ∆╢≤ ≤─ ⅜ ↕ↄ⁸ ⅜ ⇔⌐ↄ™─≢│⌂™⅛≤ ⅎ╠╣√⁹

╕√⁸ ─ ╩ ™≡ ─ ╩ ∫≡™╢⅜⁸∕─ ⅝↕⌐│┌╠≈⅝⅜№╡⁸

≢│ ∑∏⁸ ⌐╟╢ ─╖⅜ ⅝≡™╢↓≤⅜ ⅎ╠╣√⁹  

∫≡⁸ ≢│○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ≤⇔≡ ╩ ∆╢↓≤╩ ≤

⇔≡™╢↓≤⅛╠⁸Case2─ ╟╡╙Case1─ ⅜ ⌐ ⇔≡™√⁹ 

 

(3) - 5 Case2  

     

86.3 16.2 81.2 14.72 85.28 

 

30
50wt%

C/N

10 30

pH

540

ɵɐɶȽɶǲȏȒ

ɵẆ ǵט╠ǲȏȒ
ǵ ͪ

ɵ ᶅ

ɵ Ǜǯǲѝ

ɵ ᶅ
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(3) - 5 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬  

 

 ╟╡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬│ ─ ─╖≢│ │ ⇔⌂™↓≤⅜ ⅛∫√⁹╕

√⁸ ⌐╟╢ ─┌╠≈⅝⅜ ─ ─ ≈≤⌂∫≡™╢ ⅜ ⅎ╠╣√√╘⁸Case3

≢│ ╩ ╛∆↓≤≢⁸ ◘▬☼╩ ↕ↄ⇔⁸ ─ ─ ⌐≈™≡ ⇔√⁹  

 

Case3  

 Case3≢│Case2─ ╩ ↑≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩2 ™ ⌐ ⇔√⁹ (3) - 6

⌐ ─ ™⌐╟╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ↕─ ™╩ ∆⁹ ╟╡1 ⌐ ═≡ │

ↄ⌂╡⁸⅛≈ ╩ ╢↓≤⅜≢⅝√⁹  

 

 
(3) - 6 ⌐╟╢ ─ ™ 

 

 ⌐2 ⇔√ ╩ ™√ ╩ (3) - 6⌐ ∆⁹ ╟╡⁸ │↓╣╕≢≢ ╙

ↄ98.4 ≢№∫√⁹ ⁸ ⌐ ∆╢ ─ │ ╙ ™8.64 ≤⌂∫√⁹↓╣│

╩ ∆╢↓≤≢╟╡ ⇔╛∆ↄ⌂∫√√╘≢№╢≤ ⅎ╠╣√⁹  

 

(3) - 6 Case3  

     

237.9 3.4  98.4 8.64 91.36 

 

 Case1 Case3─ ╩ (3) - 7⌐╕≤╘√⁹○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ │Case3⅜ ╙ ↄ

98.4 ≢№∫√⁹ ⁸ ⌐ ∆╢ ─ ⅜ ╙ ⅛∫√─│Case2≢№∫√⁹ 

 ─ │⁸ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ⇔⁸ ⌐ ╢ ╛ ╩™⅛⌐

↕∑╢⅛⅜ ≢№╢√╘⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤⇔≡│Case3⅜ ≢№╢≤ ⅎ╢⁹ 
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(3) - 7 Case↔≤─  Case↔≤─ ה  

 

─  

 ─ ≤SEM⌐╟╢  

 ─ ╡⁸ ⌐⅔↑╢Ᵽ▬○ⱴ☻─ ─ ⌐ ™⁸ ─ ─ ⅜ ≢№╢⁹

∕─√╘⁸ ╩ ⇔√ ─ꜝfi♬fi◓◖☻♩╩ ∆╢√╘⌐ ≤⇔≡─ ─ ─

╩ ∫√⁹ ─ ≤⇔≡⁸ ⇔≡™╢╙⇔ↄ│ ⌐ ⌂╙─≢№╢↓≤⅜

≢№╡⁸↓─ ⅛╠ 3 ⁸ ⱬ♩♫ⱶ 9 ╩ ⇔√⁹ 

 ≢ ≤⇔≡ ⇔√╙─│⁸╙╖ ⁸ ◦▬♃◔ ⁸ ─3 ≢№╢⁹

≤⇔≡ ⌐ ⇔⁸ ⅜ ╘╠╣⌂⅜╠╙∕─ ⅜ ⇔≡™⌂™ ≢№╢⁹ ⅎ≡⁸

≢ ⌂╙─≢№╢↓≤╩ ≤⇔≡ ⇔√⁹  

 

 

(3) - 8 ╙╖ ⁸   

 

 ⌐ⱬ♩♫ⱶ⌐≡ ⇔√ ≤⇔≡│⁸ ↄ─ ─ ⅜ ↕╣╢↓≤⅜ ⅎ╠╣╢

⁸ ⁸ ┼∕╣∙╣ ⅜ ⇔⁸ 9 ─ ╩ ⇔√⁹

╩ (3) - 7⌐ ∆⁹ ⌐ ─ │⁸ ⌐ ∆╢ ⌐ ⅎ⁸ ⌂ ⅜

╦╣≡⅔╡⁸∕─ ─ ↕⅛╠ ╙ ™≈⅛∏⁸ │ ╖⌐↕╣≡™╢≤─↓≤≢№∫√⁹

↓╣╠╩ ≤⇔≡ ∆╢↓≤⅜ ≤⌂╣┌⁸ ≢⅛≈ ⅜⇔╛∆ↄ⁸ ─ ╙

™≤™℮ ╩ ∆╢⁹ 

 

0
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(3) - 9 ⁸ ⱬ♩♫ⱶ─ ⁸  

 

(3) - 7 ⱬ♩♫ⱶ  

 

 ≤⇔≡─ ≤⇔≡⁸ ─≤⅔╡ ─ ─ ⅔╟┘ ⌐ ∆╢↓≤

⅜ ⅛∫≡™╢√╘⁸ ⌐≈™≡SEM╩ ™≡ ─ ≤ ─ ╩ ∫√⁹∕─ ⁸

─ │∆═≡ ⌐⁸ⱬ♩♫ⱶ─ │9 ⅛╠3 ─ ╡ ╖╩ ∫√

⌐ ⌐∕╣∙╣ ⇔√⁹ ─SEM⌐╟╢ ╩ (3) - 10⌐⁸ⱬ♩♫ⱶ ─

╩ (3) - 8⌐ ∆⁹ 

 

(3) - 10 ─SEM ×500  

 

No   

1 ◘ꜟ☻ⱬꜞ  

2 ꜝ○☻ⱥⱡ◐  

3 ⱴⱱ●♬כ  

4 ꜞⱶ  

  ◒כ○ 5

6 ⱱⱭ▪  

7 ⱷfi●  

8 ꜘ◦  

9 ▪◌◦▪  

ử ˢЀЗжˣ Ϝϙᶌ ˢЫЍϾˣ

ήϥβϓϤ жϷІПЛϺ ЫШϹИ˔

зЭ Ϸ˔ϼ ШЧϯ

ЮрϹ бЄ ϯϸЄϯ

NO. ᾝ SEM ˢ200 ˣ SEM ˢ500 ˣ

1 ήϥβϓϤ

ˢЬЊМϻ

ᴬˣ

Bang

ˢHoa

Bang Lang

Timˣ

2 жϷІПЛ

Ϻ

PoMu

3 ЫШϹИ˔ XaCu

NO. ᾝ SEM ˢ200 ˣ SEM ˢ500 ˣ

1 ήϥβϓϤ

ˢЬЊМϻ

ᴬˣ

Bang

ˢHoa

Bang Lang

Timˣ

2 жϷІПЛ

Ϻ

PoMu

3 ЫШϹИ˔ XaCu

NO. ᾝ SEM ˢ200 ˣ SEM ˢ500 ˣ

1 ήϥβϓϤ

ˢЬЊМϻ

ᴬˣ

Bang

ˢHoa

Bang Lang

Timˣ

2 жϷІПЛ

Ϻ

PoMu

3 ЫШϹИ˔ XaCu

4 зЭ LIM

5 Ϸ˔ϼ CaySoiNga

6 ШЧϯˢЮ

жмрˣ

SAO

4 зЭ LIM

5 Ϸ˔ϼ CaySoiNga

6 ШЧϯˢЮ

жмрˣ

SAO

4 зЭ LIM

5 Ϸ˔ϼ CaySoiNga

6 ШЧϯˢЮ

жмрˣ

SAO

7 ЮрϹ

8 бЄ

9 ϯϸЄϯ Keo

7 ЮрϹ

8 бЄ

9 ϯϸЄϯ Keo

7 ЮрϹ

8 бЄ

9 ϯϸЄϯ Keo
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(3) - 8 ⱬ♩♫ⱶ ─  

 

 ⱬ♩♫ⱶ  ɡm    

1 ◘ꜟ☻ⱬꜞ Bang 8.5  │ ™⅜ ⅜ ↕™ 

 2 ꜝ○☻ⱥⱡ◐ PoMu 21.4 ⅜ ™ ₃ 

3 ⱴⱱ●♬כ XaCu 35.7 11.4 ≤ ≢ ⅜ ⌂╢ ₃ 

4 ꜞⱶ LIM 

Measurement not 

possi ble  ⅜ ≢⅝⌂™ 

CaySoiNga 21.4 ◒כ○ 5  5.7  ⌐┌╠≈⅝ ⅝™ 

 6 ⱱⱭ▪ ⱷꜝ꞉fi  SAO Many clogs ⅜ ╕╡⇔≡™╢ 

 

7 ⱷfi● Menga 

Measurement not 

possible  ⅜ ≢⅝⌂™ 

 

8 ꜘ◦ Palm 28.6 11.4 

│ ™◘▬☼╙№╢

⅜⁸ ≤⇔≡─ │

 ₃ 

9 ▪◌◦▪ Keo 11.4 2.9  ⅜ ↕™ 

  

 (3) - 8╟╡ ╩ ⇔⁸⅛≈ ⅜ 25 ɛm⌐ ™╙─≤⇔≡ꜝ○☻ⱥⱡ◐ 21.4 ɛm⁸

ⱴⱱ●♬כ 11.4 35.7 ɛm ⁸ꜘ◦ 11.4 28.6 ɛm ─3 ╩ ≤⇔≡ ╡ ╖⁸ ╩

⇔√⁹ 

  

  

 3 ⁸ⱬ♩♫ⱶ 3 ─ 6 ⌐≈™≡⁸ ╩ ⇔√⁹ │ (3) - 11

⌐ ≢כ●꜡♃כ♦⌐℮╟∆ ╩⸗♬♃ꜞfi◓⇔≡⅔╡⁸ ⅜ ╪≢™╢ ⌐│CO2─

Ⱨכ◒╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸ ─ ⌐≈™≡ SEM⌐╟╢ ╩ ™ (3) - 12 ⁸

─ ╩ ∆╢↓≤≢ ─ ─ ≤⇔√⁹ ⌐⁸SEM⌐╟╢ ⌐

│ ─ ⌐ ™ ╩ ⇔≡⅔╡⁸ ≤⇔≡ ⇔≡™√ꜝ○☻ⱥⱡ◐│ ─ ⅜

≢⅝∏⁸ ⁸ ─ ⌐┌╠≈⅝─ ⅝⅛∫√ⱴⱱ●♬כ⌐│ ↄ─ ─ ⅜ ≢⅝

√⁹ 

 

 

(3) - 11 ⱴⱱ●♬כ─CO2⸗♬♃ꜞfi◓ כ●꜡♃כ♦  
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(3) - 12 ─ ─SEM ⱴⱱ●♬⁸כ ꜝ○☻ⱥⱡ◐  

 

 30 ─ ⌐⁸5N─NaOH≢♩ꜝ♇ⱪ⇔√CO2╩2N─H2SO4≢ ⇔⁸ ⌐ ⇔√

CO2 ╩ ╘√⁹ (3) - 13⌐ ╩ ∆⁹ ╟╡ⱴⱱ●♬כ│ ⌐⅔™≡ ╩ ⅎ╢

14,100 mg─CO2 ⅜ ⇔≡⅔╡⁸ ╟╡╙ ╩ ∆ ≤⇔≡─ ╩ ∆╢↓≤⅜ ⅛∫√⁹

╙╖ │7,990 mg≤ ╙ ↄ⁸ ≤⇔≡─ │ ╙ ™ ≤⌂∫√⁹ ╛ ⌐≈™

≡│⁸ ─11,900 mg⌐│╛╛ ╢╙──∕╣∙╣10,800 mg⁸11,200 mg─CO2⅜ ⇔≡⅔╡⁸

≤⇔≡─ ⅜ ⅎ╠╣√⁹ 

 

 

(3) - 13 CO2  

 

⌐╟╢  

 ⌐ 3 ⅔╟┘⁸ⱴⱱ●♬כ╩ ™√ ⌐╟╢ ╩ ∫√⁹

⌐≈™≡│ Ⱶ◒♬ꜘ ⇔╕⌡○ⱨ▫☻⌐≡ ⇔⁸ ╩

─ ╩ ™√⁹ⱴⱱ●♬כ⌐≈™≡│ⱬ♩♫ⱶ─♄♫fi ⌐ ╩ ≡ ╩ ™⁸

│♄♫fi ─ WWTP ─ ╩ ™√⁹ ─ ⌐╟╢

⅔╟┘ ≤ ⌐ ∆╢ ╩ (3) - 14⌐ ∆⁹ 

 ╟╡⁸ │ ⅜ ╙ ↄ ╩ ╢ ⅜ ╠╣√⁹↕╠⌐ ─ ╙70 ≤

ↄ⁸ ≤⇔≡─ ⌐ ⇔≡╙ ⅜ ≢⅝╢ ⅜ ╠╣√⁹ ≢⁸╙╖ ─ │

≤ ≢№∫√⅜⁸ ─ ⅜ ↄ⁸ ╩ ∆ │ ™↓≤⅜ ⅛∫√⁹↓╣│ (3) - 13─

⅛╠╙ ≤⇔≡ ╩ ∆ ⅜ ™ ⅜ ╠╣≡™╢↓≤⅛╠ ≢№╢≤ ⅎ╠

╣√⁹ 

 

¥100 ¥500

16th day

30th day

14

¥100 ¥500

16th day

30th day

15

0
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(3) - 14 ⌐╟╢ ה  ─  

 

 ⌐ⱴⱱ●♬כ╩ ™√ ╩ (3) - 15⌐ ∆⁹ⱴⱱ●♬כ╩ ≤∆╢ │83.52

85.13 ≤⌂╡⁸ ─ ≢№╢89.2 ⌐│╛╛ ╢╙── ≤⇔≡ ≢№╢↓≤⅜ ⅛∫√⁹ 

 

 
(3) - 15 ⱴⱱ●♬כ╩ ≤⇔≡ ⇔√  

 

─ ─  

  (3) - 9⌐○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⅔╟┘ ─ ╩ ∆⁹ ⌐ ™√

│ ⁸ ⁸ ≢∕╣∙╣ ↕╣√○○Ᵽ♫

Ⱶ☼◐fiⱣ▬╩ ⇔√╙─╩ ⌐ ⇔√⁹ ╟╡ ╩ ⅎ╢ ─ ⅜ ↕╣⌂⅛

∫√⁹ 

 

(3) - 9 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─  

     

 0.30  0.01  1  

╡╪ 0.10  0.01  1  

◌ꜞ►ⱶ 0.24  0.01  1  

ⱴ◓Ⱡ◦►ⱶ 260 mg/kg 0.5   -  

◌ꜟ◦►ⱶ 1200 mg/kg 0.5   -  

♫♩ꜞ►ⱶ 170 mg/kg 0.1   -  

 5.2   0.1   -  

 5.9  mg/kg 0.1   600  

 14.8 mg/kg 0.2   1800  

 

◌♪Ⱶ►ⱶ 

ND mg/kg 0.05  5  

ה  16.0 0.1  ⌐╟╢ 30  

 85.8  0.1   70  
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⌐⁸ ─ ─ ╩ ⇔√⁹ ╩ (3) - 10⌐ ∆⁹ ╟╡ ≤⇔≡─

╩ ⇔≡⅔╡⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ≤⇔≡ ∆╢↓≤⌐≈™≡ ≤⇔

≡│ ≢№╢↓≤⅜ ⅛∫√⁹ 

 

(3) - 10 ─  

     

 1.25  0.01  1  

╡╪ 0.80  0.01  1  

◌ꜞ►ⱶ 2.5   0.01  1  

ⱴ◓Ⱡ◦►ⱶ 430 mg/kg 0.5   -  

◌ꜟ◦►ⱶ 2800 mg/kg 0.5   -  

♫♩ꜞ►ⱶ 390 mg/kg 0.1  

 

-  

 22.0 mg/kg 0.1   600  

 313.6 mg/kg 0.2   1800  

◌♪Ⱶ►ⱶ 0.15 mg/kg 0.05  5  

ה  29.3 0.1  ⌐╟╢ 30  

 21.1  0.1   70  

 

≤⇔≡─  

 (3) - 16⌐ ↔≤⌐ ╩ ⇔√ ─ ╩ ™√◖ⱴ♠♫ ─ ╩

∆⁹╕√⁸ ∑≡ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ╙ ⇔√⁹  

 ╟╡ ─ ⅜ ╙ ≢№∫√─│ ≢№∫√⁹ ╙╖ │ ╟╡╙

⅜ ↄ⁸ ≤⇔≡─ ⅜ ╙ ™ ≤⌂∫√⁹ ─ ≢│ ╩ ↄ≤ ⅜ ╙ ⅜

⅛∫√╙──⁸ N:P:K 8:8:8 ⌐ ═╢≤○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ⅜ ⌂

™↓≤⅜ ≤ ⅎ╠╣√⁹√∞⇔⁸◖ⱴ♠♫│JA─ ⌐╟╢≤ 15 20 cm ≢ ⇔⁸30 cm

⌐⌂╢≤ ⅜ ↄ⌂╡ ⌐│ ⅝≤⌂╢≤─↓≤≢№╡⁸ ≤⇔≡ ∆╢ ⌐│

™∏╣─ ╙ ─ ╩ ∆ ⅜ ↕╣ ≢№╢≤ ⅎ╠╣√⁹⌂⅔⁸○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ ─ ⅛╠─ │ 0/30≢ ↕╣⌂⅛∫√⁹ 

 

 
(3) - 16 ◖ⱴ♠♫ ⅔╟┘○○Ᵽ♫  

 

 ⌐ ─ ╩ ∆╢√╘⌐⁸ ≢№╢◖ⱴ♠♫⌐ ⅎ≡⁸♩ⱴ♩─ ╩

⇔√⁹ ╩ (3) - 17⌐⁸ (3) - 11⌐ ─♩ⱴ♩─1 √╡─ ╩ ∆⁹ ╟╡⁸

◖ⱴ♠♫─ ≤│ ⌂╡⁸╙╖ ─♩ⱴ♩ ⅜ ╙ ↄ⁸ │ ⅜0≤™℮ ≢№∫√⁹╕

√⁸ ≤ ═≡╙ ─ │ ─ ╩ ⇔≡™√⁹♩ⱴ♩─ ⌐≈™≡╙

≤ ─ ⅝↕╕≢ ⅜ ≢⅝≡⅔╡⁸ ≤⇔≡─ ⅜ ≢№╢↓≤⅜ ⅛∫√⁹  

0
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(3) - 17 ♩ⱴ♩  

 

(3) - 11 ─♩ⱴ♩─1 √╡─  

1 √╡─ 

g  

 ╙╖      

50.0  51.7  50.0  0 53.3  50.0  

 

 ≢№╢◖ⱴ♠♫≤ ─⌂╢ ≢№╢♩ⱴ♩≢│∕╣∙╣ ⅜ ⌂╡⁸ ⌐ ╘╠

╣╢ ╙ ⌂∫≡ↄ╢⅜⁸™∏╣─ ⌐⅔™≡╙ ─ ⅜ ≢⅝√ │ ─ ≤⇔

≡ ≢№╢≤ ⅎ╠╣√⁹ 

 ⌐ⱬ♩♫ⱶ⌐⅔↑╢ ╩ ∆⁹ ⌐ ™√ │ (3) - 15─ ≢ ⇔√ ≤⇔⁸

♩ⱴ♩ ╩ ∫√⁹ ≤⇔≡ ─ ≤─ ╩ ∫√⁹ ™√ ╩

(3) - 18⌐⁸ ╩ (3) - 19⌐ ∆⁹ (3) - 19╟╡ י3ִ⅜ ≢130 cm≤ ╙

™ ╩ ⇔⁸ ⌐ ─ ⁸ ╙ ⅜ ⅛∫√─⅜85 ≢ ◖fiⱳ☻♩ ≢№∫√⁹

⁸ (3) - 12⌐ ∆ ╡⁸ │ ⅜ ╙ ↄ7 ─ ⅜ ↕╣⁸ ─

≤⇔≡│╛╛ ╢ ≤│⌂∫√⅜⁸1 √╡─ ≢│56.0g≤ ╙ ⅛∫√↓≤⅛╠ ≤⇔≡─

│ ≢№╢≤ ⅎ╠╣√⁹  

 

(3) - 18 ⱬ♩♫ⱶ≢─♩ⱴ♩ ⌐ ™√  

⁸ ⁸ ◖fiⱳ☻♩  
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(3) - 19 ♩ⱴ♩ ⱴⱱ●♬כ  

⁸ ⁸ ◖fiⱳ☻♩  

 

(3) - 12 ─♩ⱴ♩ ≤  

   ◖fiⱳ☻♩  

 4 7 5 

1 √╡─ g  56.0 52.0 54.2 

 

─  

 ─ ⌐╟╢ ⁸ ─◖☻♩≤⁸ ─ ⌐ ╢◖☻♩╩

⇔⁸◖☻♩─ ⌐≈™≡ ⇔√⁹ ≤⇔≡│ ─ ╡≤⇔√⁹  

 ᵑ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⇔≡™╢◄ꜞ▪⌐ ∆╢ 1⅛ ⌐50 kg/day ♃▬ⱪ─

╩ ∆╢⁹ 

ᵒ │ ≢ ∆╢↓≤≢⁸ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩∕─ ≢ ∆╢⁹ 

ᵓ │ ≢№╡⁸ ⁹ 

ᵔ ╩ ⇔⁸ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ ∆╢⁹  

ᵕ ⇔√ │ ≢─ ╩ ℮⁹ 

 ↓╣╠─ ─╙≤⁸1 №√╡─ ⌐╟╢ ─ ≤ ─ ◖☻♩≤─ ╩

(3) - 13⌐ ∆⁹⌂⅔⁸ │ ⅜ ╠ ∆╢↓≤╩ ≤⇔≡™╢⁹ ⅛╠○○Ᵽ♫

Ⱶ☼◐fiⱣ▬18,250 kg 50 kg×365 ⇔√ ─ ⌐│ ≢300,859 ─◖☻♩ ⌐ ⅜╢

≤ ↕╣√⁹↓╣│ 41.1 ─◖☻♩◌♇♩⌐ ⅜╢↓≤≤⌂╢⁹  
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(3) - 13 1 №√╡─ ⌐╟╢ ◖☻♩≤ ◖☻♩─  

 

  

⌐ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ╩ ⇔√ ─ ╩ ∫√⁹ ∆

╢ ⌐ ≤⌂╢ │ ─ ╩ ⌐ ⅜ ≤⌂∫≡™╢

╩ ⇔11 ≤⇔√⁹ ─ ≤⁸○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅔╟┘

◖☻♩─ ╩ (3) - 20⌐ ∆⁹ ⌐│ ⅝ↄ ≤ ⌐⅔™≡○○Ᵽ♫Ⱶ☼◐fiⱣ▬

─ ⅜ ↕╣≡™╢⁹ ◄ꜞ▪╩ ⌐ ≈ │6 ≢№╢↓≤⅜ ⅛∫√⁹↓╣╠─ ⌐

╩ ⇔⁸ ≢ ╩ ∫√ ─ │2,870 ≢№╢↓≤⅜ ⅛∫√⁹

⁸ ⌐╟╢ ◖☻♩│ ╩ ∆╢↓≤╩ ⇔√ ⁸4,388 ⅛╢ ≤⌂╡⁸

◖☻♩─ │ ≢1,518 / ≢№╢⁹⌂⅔⁸ √╡─ ≤⇔≡│13,863 /t─ ≤

⌂╡⁸ ◖☻♩─ ⌂ ⅜ ╠╣╢≤ ⅎ╠╣╢⁹  

  

1.ὓᵊ 2.ὺ

Ṑᵣ 4,000 ד

НϱϷЫІ 0 ̋

Ḋ ϷϷНЗЬЇϺрНϱ 50 kg˗ 4,000 ד

ᴶ 365 / 13

ᾚ ᴟ 95 ̋

912.5kg/

3.◦ ẉό

ӡ ᴣ ӡ Ỳᶛ ӡ ―

◦ 1 50,000 /ד ʾ 50,000 /ד 1 θϤχ ḧЮрГЗрІ

0.7 kW 15,708 kWʾ/ד 10,996 /ד ḩ ʹ‰ӊ A

6,132 kWh/ 13 kWh/ד 82,230 /ד

0 t/ 0 t/ד 0 /ד

0 t/ t/ד 0 /ד

0 t/ t/ד 0 /ד

0 / t/ד 0 /ד

0 / /ד 0 /ד

307,692 /ד ᶛ πὓ▄

2 ᵕ/ 8,000 ᵕ/ד 16,000 /ד ► ∙ʿЫШϹИ˔ϜΰΨψ ử

466,918 /ד

18,250 kg/ 0 t/ד 0 /ד

912.5 kg/ 40 kg/ד 36,500 /ד

t/ t/ד 0 /ד

36,500 /ד

430,418 /ד

4ʽ ṏ ρΰοχ χ ρχ ᶓ

18,250kg/ kg/ד40.07 731,278 /ד Ạ ρⱧỘ Τϣ▄

-300,859 ˗ⱧỘ ⌡ᾚ῟ᴮ

ᾖ

▀

ὓ

ḧ ⱧỘ

ὓ



Ὧ

ṁ ṓ Ỳ

ṓ Ỳ

Ῥ

ᴞ

ᾚᴣ Ẁ

ᾁʾ

50kg˗ ЌϱФ ὺ

ϷϷНЗЬЇϺрНϱ Ỳ

ὺלם
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(3) - 20 ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ◖☻♩─ ≤◖☻♩  

 

─  

ה ╛ ╘ ≡ ↕╣≡™√ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬⌐ ⇔≡⁸

╩ ™⁸95 ─ ⅜ ≤⌂╢ ⁸ ⁸ ⁸ ╩ ╠

⅛⌐∆╢↓≤≢⁸ ⌐ ∆╢ ─ ⌐ ∆╢ ╩ ∆╢⁹  

Ҝ ⁸ ⁸ ╩ ⌐ ∆╢↓≤≢ ─○○Ᵽ♫Ⱶ☼◐fiⱣ▬╩ 98

∆╢↓≤⌐ ⇔√√╘⁸ ╩ ╢ ╩№→√⁹  

☻Ᵽ▬○ⱴה ─ ⌐╟╡ ⇔≡™╢ ♅♇ⱪ ─ ╩ ╠⅛⌐∆╢↓≤≢⁸ ≤

─ 95% ╩ ⇔⁸⅛≈ ─ ─◖☻♩⅜40% ⌂ ⱪ꜡☿

☻╩ ∆╢⁹ 

Ҝ ≤ ╙⇔ↄ│ ─ ╩ ≢⅝╢ ≤⇔≡ⱴⱱ●♬כ≤◦▬♃◔ ─

╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸↓╣╠╩ ™√○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ⁸

─ ⌐╟∫≡ ─ ≤ ⇔≡41.1 ─ ⅜ ≢№╢≤™℮ ⅜ ╠╣√⁹  

ה ♅♇ⱪ⅔╟┘ ─ ⌐╟╢ ⌐╟╡ ⇔√ ─ ⌐≈™≡⁸

╩ ⇔⁸ ⅔╟┘ ─ ╩ ℮⁹↕╠⌐ ⌐╟╢◖ⱴ♠♫ ⌐╟╡⁸

─ ≤⇔≡─ ╩ ∆╢⁹  

Ҝ ─ ╩ ∫√ ⁸ ─ │ ⇔⁸ ≤⇔≡─ ⌐≈

™≡ │ ⅜⌂™↓≤⅜ ⅛∫√⁹╕√⁸◖ⱴ♠♫⅔╟┘♩ⱴ♩─ ╩ ∫√ ⁸◖ⱴ

♠♫≢│ ⌐ ⅎ℮╢◘▬☼╕≢─ ╩⁸♩ⱴ♩≢│ ≤ ─ ╩ ∆╢↓≤⅜≢

⅝ ╡─ ╩№→√⁹ 

 

 
1 p16, 1978  

2 ≤⇔≡ ♅♇ⱪ╩ ⇔√ ─ ╩ ™√ ─

 27 NPO   4  

3 ─ ─ ╖ ⱴ♥ꜞ▪ꜟ▬fi♥◓꜠כ◦ꜛfi 2008 Vol.21,No04, 

pp49-51 

4 ⌐⅔↑╢ ◦ꜜה ─ ┘ ⌐ ∆╢ 26

 

5 ─ ⌐ ⌂ ≤∕─ ,

48 , ה  (1),1-G-16-1 

6  ╩ ™√ ─ ⌐⅔↑╢  ☿

fi♃כ  2006, 42, p.17-20 
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7  1992  

8 Ɫfi♪Ⱪ♇◒ 2011  

9 ○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⌐≈™≡ ה 27 10 6  

10 ▬Ᵽ♫Ⱶ☼◐fiⱣ○○ה ─ ⌐≈™≡ ה , 29 7 5  

11  
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й ─ ─  

 

 

⅝  

ₒ◘Ⱪ♥כⱴ ₓ 

1 , , , , , , , , 

vol.43(A), No.1, p.9-15 (2020) ─ ≤ ⌐ ≠™√ ○○Ᵽ♫

Ⱶ☼◐fiⱣ▬─ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩─  

2 , , , , Zhang Hongwei, , , , 

 : G , vol.76, p. _349- _354 (2020) ○○Ᵽ♫Ⱶ☼◐fiⱣ

▬Ludwigia grandiflora─ ⅛╠─ ⌐ ╓∆ ─  

3 Hongwei ZHANG, Shuhei TANAKA, Wataru TAKAMI, Masaki WATABE, Yasuhiro OSHIMA, Hiroaki 

NISHIKAWA, Shigeo FUJII, G , vol.76, p. _197- _204 (2020) Effects of 

Specific Alien Plant Ludwigia Grandiflora on Endimic Vegetation in Harie Wetland, Lake Biwa 

 

 ₒ◘Ⱪ♥כⱴ ₓ 

1 Hieda S, Noma N. Bulletin of Kansai Organization for Nature Conservation 41 (2), 151-153. (2019) 

Leaves as propagules of the invasive aquatic plant Ludwigia grandiflora subsp. hexapetala in Lake Biwa.  

2) , , , Bulletin of the Osaka Museum of 

Natural History, vol.74, p.69-73 (2020) ▪ⱷꜞ◌Ⱶ☼◐fiⱣ▬≤╟┌╣╢Ludwigia decurrens≤L. 

longifolia ▪◌Ᵽ♫ ─ ↕╣╢  

3) K. Kamigawara, K. Nakai, N. Noma, S. Hieda, E. Sarat, A. Dutartre, T. Renals, R. Bullock, J. Haury, B. 

Bottner, J-P. Damien Journal of International Wildlife Law & Policy, vol.23, p.83-108 (2020)What kind of 

legislation can contribute to on-site management? ΈComparative case studies on legislative developments in 

managing aquatic invasive alien plants in France, England and Japan 

 

ₒ◘Ⱪ♥כⱴ ₓ 

1 Vo Diep Ngoc Khoi, Makoto Tokuoka, Shuhei Tanaka, Phan Nhu Thuc, Tran Van Quang, Vietnam 

Journal of Science and Technology 58 (5A) 190-200 (2020) STUDY ON SLUDGE TREATMENT BY THE 

AEROBIC STABILIZATION PROCESS COMBINED WITH BULKING AGENT AND HEATED AIR 

SUPPLY 

 

∕─ ⌂⇔  

 ₒ◘Ⱪ♥כⱴ ₓ 

1) , , , , , Zhang Hongwei:

, vol.20, p.47-48 (2020) ○○Ᵽ♫Ⱶ☼◐fiⱣ▬Ludwigia grandiflora─ ⅛╠─

  

2) , , , , , ≤ ,vol.62,No.1,p.34-39 

(2020) ╩ ≤⇔√ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─  

    

ₒ◘Ⱪ♥כⱴ ₓ 

1) , , , ≤ , vol,62, No.1, p.40-46 (2020) ─

─ ┼─ ─ ⌐╟╢  
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ₒ◘Ⱪ♥כⱴ ₓ 

1 , , , , , , 21

◦fiⱳ☺►ⱶ(2018) ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ─ ─

 

2 , , , , , 22 ◦fiⱳ☺

►ⱶ  (2019) ─ ⌐⅔↑╢ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬

─ ⌐ ╓∆  

3 , , , , , 54  

(2020) Environmental DNA as A Survey Procedure To Assist in the Detection of Ludwigia grandiflora 

Invasion in Lake Biwa, Japan 

4 , , , , , Zhang Hongwei 54

 (2020) ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⅛╠─ ⌐ ╓∆ ─

─ ⌐ ∆╢  

5 , , Zhang Hongwei, , , , 23

◦fiⱳ☺►ⱶ (2020) ⌐⅔↑╢ ┼─UAV Unmanned 

Aerial Vehicle ─  

 

 ₒ◘Ⱪ♥כⱴ ₓ 

1) , , , 18 2019 ⌐ ⇔√

○○Ᵽ♫Ⱶ☼◐fiⱣ▬ ─ ⌐╟╢ ─  

 

 

₈ ≤─ ה ₉─  

ₒ◘Ⱪ♥כⱴ ₓₒ◘Ⱪ♥כⱴ2ₓₒ◘Ⱪ♥כⱴ3ₓ 

1) 2018 2 ⁸2019 2 13 ⁸

⁸ 40 ⌐≡ ╩  

2) ◦fiⱳ☺►ⱶ₈ ⌐ ⇔√ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤

⌐ ∆╢◦fiⱳ☺►ⱶ₉ ⁸ ⁸2019 5 26 ⁸ ⱱ⁸ꜟכ

50 100 ⌐≡ ⁹ ⌐ ∆ ╩ ─ ⌐ ⇔√⁹ 

3 ₈ ⌐ ⇔√ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ⌐ ∆╢

─ ╩ ╢ ≤ ₉ ⁸2019 8 20 ⁸▪◒▪ ⁸

50 , ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ╩ ⇔√ ─ ⁸ , 

⅜ ℮ ה ⌐╟╢ ─ ⁸ , ⌐╟╢

≤ ─ ╩  

ₒ◘Ⱪ♥כⱴ ₓ 

1) ◄◖ⱪ꜡2019 ⁸ ⁸2019 12 5 7 ⁸

ⱦ♇◓◘▬♩ ⌐≡ ─ⱤⱠꜟ╩ ⁹ 

2 ₈ ה ⌐ ⇔√₈○○Ᵽ♫Ⱶ☼◐fiⱣ▬₉─ ⌐ ↑√ ₉

⅛╠─ ⌐╟╡⁸₈ ─╘←╖ fiꜛ◦כ♥☻כ♃כ◊► ₉⌐ ─ Ɽ

Ⱡꜟ╩  
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 ◄◖ⱪ꜡2019 ⁸ ⁸2019 12 5 7 ⁸

ⱦ♇◓◘▬♩ ⌐≡ ─ⱤⱠꜟ 
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 ⱳ♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ─ ─ ⁸50☺כ135Ɑכꜝ◌  
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ₒ◘Ⱪ♥כⱴ ₓ 

1 ☿fi♃כ◦fiⱳ☺►ⱶ₈SDGs≤ ⸗♦ꜟ ⌐ ↑≡ ₉(

☿fi♃⁸2019כ 3 9 ⁸Ⱨ▪◙ Ⱨ▪◙ⱱכꜟ ⌐≡ ─ⱳ☻♃כ╩ ⁹

₈ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ⌐╟╢ ₉ , , ,  

2) ☿fi♃כ◦fiⱳ☺►ⱶ₈SDGs≤ ⸗♦ꜟ ⌐ ↑≡ ₉(

☿fi♃⁸2019כ 3 9 ⁸Ⱨ▪◙ Ⱨ▪◙ⱱכꜟ ⌐≡ ─ⱳ☻♃כ╩

⁹₈ ⌐⅔↑╢ ○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ₉ , , 

 

 

ⱴ☻◖Ⱶ ┼─ ה  

 ₒ◘Ⱪ♥כⱴ ₓ 

℮╟│⅔☻כꜙ♬ (1 2019 4 25 ⁸ ⌐⅔↑╢ ─ ─ ╩

⌐≈™≡ ╒≥  

╖℮⅔☻כꜙ♬ (2 2019 4 25 ⁸ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ⱳ

♥fi◦ꜗꜟⱢⱦ♃♇♩ⱴ♇ⱪ⌐≈™≡ ╒≥  

╖℮⅔☻כꜙ♬ (3 2019 4 25 ⁸ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─

≤ ≤─ ⌐≈™≡ ╒≥  

4)  NEWS WEB 2019 4 25 ⁸ ─  ╩ ⁸ ─

≤ ─▬fi♃ⱦꜙכ⌂≥ ╒≥─ ╩  

5) 2019 5 25 ⁸ ⁸26 ⁸₈ñ ò ⌐ ⱴ♇ⱪ ⌐

Ᵽ♫Ⱶ☼◐fiⱣ▬₉○○ה  

6) 2019 6 16 ⁸ ⁸10 ⁸₈ ─  ─ ↕≢ ₉  

7) ≈ↄ┌◘▬◄fi☻♬ꜙכ☻ 2019 7 2 ⁸₈ ⌂ │ ─ ↕╩ ⌐ ∑╟ ₉

─ ≤ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ≤─ ⌐≈™≡  

8) 2019 7 15 ⁸ ⁸27 ⁸₈ ⅜ ⌐   

╩ ⌐₉  

  NEWS WEB 2019 25 ⁸ ─  ╩ ⁸ ─  
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 ≈ↄ┌◘▬◄fi☻♬ꜙכ☻ 2019 7 2 ⁸₈ ⌂ │ ─ ↕╩ ⌐ ∑╟ ₉

─ ≤ ⌐⅔↑╢○○Ᵽ♫Ⱶ☼◐fiⱣ▬─ ≤ ≤─ ⌐≈™≡  

 

 

 


