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1- 1  

 

 

 

 

 

 

 ⌐╟╢ ⁸№╢™│ ⌐ ℮ ⅜ ↕╣√

≢│⁸ ╩ ⇔√ ≤⇔≡ √⌐♃ⱴⱠ◑⌂≥─

⅜ ↕╣≡™╕∆⅜⁸ ∆╢ ⅜ ⌂™↓≤⅛╠⁸ ≢ ─╒

╩ ∆╢↓≤⅜ ╘╠╣≡⅔╡⁸ ─ ╩ ≢⅝╢ ⌂ ─

⅜ ≤⌂∫≡™╕∆⁹╕√⁸ ─√╘─ ╛⁸ ⌐╟╢

≤ ⌐╟╡⁸╒ ⅜ ⅝ↄ ╦╡⇔⁸ ∫≡⅝√ ⌐ ≠ↄ╒

╛ ⅜ ⅛∑⌂™↓≤⅛╠⁸ ⅜ ⇔⌂™ ≤⌂∫≡™╕∆⁹ 

↓╣╠─ ╩ ∆═ↄ⁸ ☿fi♃כ⅜ ≤⌂╡⁸

ה  ⁸ ─ ⁸

⅜ ⇔⁸ 30 ⅛╠ 2 ─ 3 ⁸ ─

√╘─ ─₈ ─ ─ ₉─ ≢⁸

≤⇔≡ ⌐ ↕╣√♃ⱴⱠ◑╩ ╡ →⁸ ─ ⅜ 20

∆╢↓≤╩ ⌐ ≤ ⌐ ╡ ╖╕⇔√⁹∕─ כ꜡♪⁸

fi ╩ ⇔√╒ ⌐⅔↑╢ ─ ╩ ∆╢ ┘

─ ─ ⁸♃ⱴⱠ◑─ ≢№╢ ◖☻♩ ≤⌂╢ ╕⅝

┘ ⅜ ≢⅝╢☿♇♩ ─ ⁸ ≢─ ╩

∆╢ ─ ┘ ─√╘─ ⸗♦ꜟ─ ⌐ ╡ ╖⁸↓╣╕≢

⌐ ₁⌂ ╩ ╢↓≤⅜≢⅝╕⇔√⁹∕─ ⌐ ≠⅝⁸♃ⱴⱠ◑─ ─

⅛╠ ╕╡⁸∕╣∙╣─ ⅜ ╡ ╣√™ ╩ ⇔≡ ⌂ ╩ ╢

↓≤⅜≢⅝╢╟℮ⱴ♬ꜙ▪ꜟ╩ ⇔╕⇔√⁹ 

─ ⌐⅔↑╢♃ⱴⱠ◑ │ 2 ─ ╖ ⅜ 25ha

114 ≤⌂╡⁸ ⁸JA⁸ ⅜ ≤⌂∫≡⁸ ─

╛ ─ ╩ ╡ ─ ╩ ⇔≡™╕∆⁹ │⁸JA ╩

⇔≡─ ┘ ⅜ ≤⌂∫≡⅔╡⁸ ⅛╠│↕╠⌐ ╩ ╘╠╣≡

™╢≤↓╤≢∆⁹ ⱴ♬ꜙ▪ꜟ⅜ ↄ ↕╣⁸♃ⱴⱠ◑─ ⁸ ─

─ ≤⌂╢↓≤╩ ™√⇔╕∆⁹ 

 

3 3  

☿fi♃כ 

     

 

      │∂╘⌐ 



2  

 1- 2 ⱪ꜡☺▼◒♩─   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

פּ
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 1- 2 ⱪ꜡☺▼◒♩ ─     

START

╕∏│╒ ╩ ⇔╕⇔╞℮

Ɑכ☺

ה P30 34

ה P35 37

fiכ꜡♪ה P38 44

│™

™™ⅎ

│™ ™™ⅎ

│™

╒ ─ ⅛╠ ╘√™

fiכ꜡♪

┼

™™ⅎ

╒ ─ ⌐

№╡

ᵑ ᵓ
ᵒ♃ⱴⱠ◑

∕─

╒ │⁸ ╕√│

⁸ ╘≡ ↑∆╢⁹

ᵔ

╩ ⌐ ≢⅝╢⁸

─ ™╒ ╩ ╪

≢ ♩כ♃☻↑

╒ ─ ╩⇔∫⅛

╡ ≡≡⁸ ↔≤⌐

⇔√╒ ╩ ╪≢ ↑

♩כ♃☻

─ ™╒ ╩ ╪

≢ ♩כ♃☻↑

─ ™╒ ╩ ╪≢

♩כ♃☻↑

β ─ │≢⅝╢

╡ ─ ™╒ ╩ ┬⁸╕

√│ ╩ ∆╢

╒ה ─ ⁸ ⌐≈™≡ ≢⅝≡™⌂™⁹

╒─≤ה ⅜ ⇔≡™╢⅛╦⅛╠⌂™⁹

ה ╕≢⌐ ⱶꜝ⅜№∫√⁸ ⌐

╩ ⇔√™⁹

╒ה ╩ ⇔ↄ ╡√™⁹

↑∆╢ │

ᵑ

ᵒ♃ⱴⱠ◑ ∕─ ─

ᵓ

ᵔ

╒ ─ ⁸ ⁸ ⁸

╩ ⇔╕⇔╞℮

Ɑכ☺

fiכ꜡♪ה P45 54

ה P35 37

ה P55 61

╒ ─

⌐ №╡

◘Ⱪ♁▬ꜝכ╛ ⁸

─ ╩

⇔╕⇔╞℮

─ ╛

⁸╒ ⌐ ╦∑

√ ╩⇔╕⇔╞℮┼

┼

⇔™♃ⱴⱠ◑─ ⁸ ╩ ⇔√™

⅜ ⇔⌂™⁸╕√

│ ╩ ⇔√™⁹

♃ⱴⱠ◑─Ⱪꜝfi♪ ╛

╩ ⇔√™⁹

⁸ ◖☻♩ ⅜ ⌂

╩⅔ ╘⇔╕∆

Ɑכ☺ P7 13

⅛╪ ─⅛╪ ╛⁸

─ ─ ≢

─ ⅜ ≢⅝╕∆

Ɑכ☺ ⅛╪ P62 67

P7 13

╩≈↑╛∆™☿♇♩

╩⅔ ╘⇔╕∆

Ɑכ☺ ☿♇♩

P14 20

─ ╩ ⇔

√™⁹

╩ ∆╢↓≤≢

⅜ ≢⅝╕∆

Ɑכ☺

P68 71

⌐╟╢ ⁸ ⌂≥╩

Ɑכ☺ P21 29

╩ ⇔≡

♩כ♃☻↑ ☿♇♩

♠כ☻♩☻◦▪

╒ ≢─

╩ ⇔√™⁸

╩ ⇔√™⁹



4  

 1- 3 ─ ╕⅝♃ⱴⱠ◑─ ⌂  

 

╡─ ╕⅝♃ⱴⱠ◑   

ה  

 ─ ╕⅝ ─ │⁸8 9 ≢∆⁹ ≢

∆╢ ⌐│ 448 ☿ꜟ♩꜠▬⌐ ⇔╕∆⁹ │ 10a№√╡ 26,600 32,000

≤⌂╡⁸448 ☿ꜟ♩꜠▬≢ 60 70 ⌐⌂╡╕∆⁹ 

│√∫┴╡≤⅛╪ ⇔⁸♩꜠▬╩ⱳꜞ◄♅꜠fi

╛ ≢♩כ◦ ™╕∆⁹ │ 25 30ϴ ≢ ⇔╕∆⁹

⅜ ™√ ⌐│⅛╪ ⇔⁸ ╩ ∟╕∆⁹

⅜ ⌐№√╢√╘⁸ ⌐╟╢ ─ ╣⌐

⇔⁸ ⅜ ⇔⌂™╟℮ ⅛╪ ⇔╕∆⁹╕√⁸ ╣

│ ─ ⌐ ⅜╢√╘⁸ ﬞ ⅛╠ 10 ≢

⌐╟╢ ╩ ™╕∆⁹ 

 

≤  

 ♃ⱴⱠ◑│ ⌐ ™ ≢№╢√╘⁸ ─ ⌂╒ ╩ ⇔╕∆ ╒ ─

⌐≈™≡│ ⱴ♬ꜙ▪ꜟ P30 44⁸╒ ─ ⅎ╢ ⁹ ╛

⅜ ™╒ ⌐ ↑∆╢ │⁸ ⁸ ─ ╩ ™╕∆⁹ 

 ⌐│ ╩ ⇔ ╒ ─ ⌐≈™≡│⁸ ⱴ♬ꜙ▪ꜟ P55 61⁸

⁸ ⌐ ≠™≡ ⌂ ⁸ ╩ ⇔

╕∆⁹ ⁸ │ 1ﬞ ╕≢⌐⁸ │ ╕≢⌐ ⇔ ⇔

╕∆ ╕⅝ ─ ⌐≈™≡│ 1⌐ ⇔╕∆ ⁹ 

 ⌐⁸ ─ ⅜ ⅜╢╟℮⌐ ⇔ ∆╢≤⁸ ─ ─ ╛

⅜ ≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 
≢№╣┌ 5 7

≢ ⇔╕∆⁹ 

N P K Mg Ca

2000

100 18.0 16.0 14.0 0 0

40 0 8.0 0 0 0

100 0 0 0 25.0 55.0

18.0 24.0 14.0 25.0 55.0

40 6.4 1.6 6.4 0 0

40 0 0 0 0 20.0

24.4 25.6 20.4 25.0 75.0

1  ╟╡  

ʴ ʣ ʴ ʣ ʤ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ

10.5 7.7 5.8 6.8 7.7 9.5 11.9 13.7 15.6 16.4 19.0 18.6 18.3 20.8

5 6 6.5 7 7.5 8 10 12 14

ǒȚ Ʋ Ώ̚

ї

ʺǱ̸

₳᷈ 'ħ(

ї ' (

0/

ὑ

ʴ

' ( 19.9

ʤ ʤ

00

ʣ

12.023.9

֛ ɵˏ
Ʋ Ʋ

г

3.7

3.51 1-4 2 04 052

01
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≤  

 ⌐☿ꜟ─ ⅜ ™≡™╢≤ ⅜ ╣⁸ ⅜ ∆╢√╘⁸☿ꜟ♩꜠▬

⌐√∫┴╡≤⅛╪ ⇔⁸ ╩⌂∂╕∑≡⅔⅝╕∆⁹╕√⁸♩꜠▬─ ⌐ ⅜ ┘≡

™╢ ⌐│⁸♃꞉◦ ╩ ™≡ ╩ ⇔╕∆⁹ ⌐╒ ⅜ ™≡™╢ ╛

⌐ ה ⅜ ↄ │ ⇔⌐ↄↄ⌂╢ ╣⅜№╢√╘⁸ ─

⌂ ⌐ ∆╢⅛⁸ ⌐⅛╪ ╩ ™╕∆⁹ 

 │ 2 3 ⌐ ↑≡⁸1 3 ⌐ ⇔╕∆⁹ ⅜ ╣╢≤

╛ ⅜ ∆╢ ╣⅜№╢√╘⁸ ⌐ ∆╢↓≤⅜ ≢∆⁹ 

 

 

 

 

 

 

 ♃ⱴⱠ◑≢│⁸ ─ ⅜ ≤⌂╢√╘⁸

☻◑♫⁸☿▬♃◌▪꞉♄♅♁► ─ ⅜ ⌂™╒ ╩

⇔≡ ↑⇔╕∆⁹╕√⁸ │ ╩ ™≡

╩ ™╕∆ 2 ⁹ 

 

 

 ╕⅝ ≢│⁸═≤ ⁸ ⁸╡╪ ⌂≥─ ╛⁸▪◙Ⱶ►ⱴ ⁸

Ⱡ◑◖●⁸Ⱡ◐ꜞⱶ◦ ─ ⅜ ∆╢↓≤⅜№╡╕∆⁹ │ ─ ⁸

│ ≤ ⌐ ╘╕⇔╞℮⁹ ⌐⁸═≤ ⁸▪◙Ⱶ►ⱴ │ ⁸

⅜ ™√╘ ⅜ ≢∆⁹ 

 ╩ ∆╢ ⌐│⁸ ╛ ─ ⌐ ╦∑√ ╩⁸

⌐ ∫≡ ⇔≡ↄ∞↕™⁹ 

 

 

 

  

 

⇔√♃ⱴⱠ◑ 

☿ꜟ♩꜠▬ ⌐ ┘√   ─  

⅜ ⇔√╒  2 ─  

ʴ ʣ ʴ ʣ ʤ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ

ǒȚ Ʋ Ώ̚

ɠɶɄȡɔˎ҃
'ὑ 34 ♥ȅǮ

ɚȭȳɶ
'֛ 34 ѼȅǮ

ȠȭȿɌɶ
ɩˎ҃

֛ ɵˏ
Ʋ Ʋ

ǓẉǋȂḹƲѼ̸ǓǱǋȂḹ
ǶȽɁȿȾȤɱhP

ʺǱ̸ ὑ г

ʤ ʤ ʣʴ
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≤  

╕⅝ ─ │⁸ ⌐╟∫≡ ─ │№╡╕∆⅜⁸6 7

⌐⌂╡╕∆⁹╒ ─ 8 ─ ⅜ ⇔√ ⅛╠⁸7 10 ⌐ ⇔

╕∆⁹ │ ₁≢∆⅜⁸ ≢│⁸ ≤ ╩ ╡⁸ ╡ ↓⇔⁸

™ → Ⱨ♇◌כ ≢ ™№→≡⁸◖fi♥♫┼ ⇔╕∆⁹╕√⁸ ⌐ ╡

≢ ╩ ╡⁸ ⇔⇔√ ⁸ ≢ ◖fi♥♫┼ ∆╢ ╙№╡╕∆⁹

⌐ ∂≡ ⌂ ╩ ╗ ⅜№╡╕∆⁹ 

⇔√♃ⱴⱠ◑│⁸ ─ ⌐ ╦∑≡⁸ ⁸ ⁸ ╩ ™╕

∆⁹ ⌐│⁸ ╩ ™≡ ≢ ↕∑╢ ╛⁸ ⇔─ ™ ⁸

╩ ⇔√Ɫ►☻ ≢◖fi♥♫⌐ ╣≡ ↕∑╢ ⅜№╡╕∆⁹

─ ╡ ╛⁸♃ⱴⱠ◑─ ⅜⇔∫⅛╡ ↄ╕≢ ↕∑╕⇔╞℮⁹ ⅜ ∞

≤⁸ ⁸ ⅜ ∆╢↓≤⅜№╡╕∆⁹ 

│⁸ ♃♇Ⱨfi◓ⱴ◦fi ╩ ™≡⁸ ─ ╩ ⇔⁸ ⌐

⇔⁸ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

  

 

 

   

     

ⱬ≤ ( )  ⱬ≤ ( )  ╡╪  ▪◙Ⱶ►ⱴ  

      

         Ⱨ♇◌כ         

ה        ─          
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2- 1- 1 ♃ⱴⱠ◑ ─ ⌂  

╡─♃ⱴⱠ◑   

 
─  

 ♃ⱴⱠ◑ │⁸ ≤ ⇔≡ ┘ ╩ ≢⅝╢√╘⁸╟╡

⌂ ≢∆⁹ ─ ╩ ⌐⁸╒ ⌐ ≡≤ ⌐ ╩∆

╢ │⁸ ─ ≤ ⅝⌂ ™⅜ ™↓≤╙ⱷꜞ♇♩≢∆⁹ ─

│╒╓ ↕╣≡⅔╡⁸ ≢ ⌐ ⇔√ ≢∆⁹ ⅎ≡⁸

≤│ ⅜ ⌂╢↓≤⅛╠⁸ ≤─ ╖ ╦∑⌐╟╡ ─ ⌐╙

⇔╛∆ↄ⌂╡╕∆⁹9 ⌐ ⇔√ ⌐│⁸ ─ 5 6 ⌐ ≢⅝╕∆⁹ 

 9 10 9 20  

─ ה  

▪ 120cm 100cm ≤⇔⁸∕─ ⌐ 4 24cm⁸ 8cm≢ ╩∆

╢≤⁸ 10m№√╡ 500 ─ ≤⌂╡╕∆⁹ 150cm≢ ╩ ≡√ ⁸10a

№√╡⁸100 ⅜ 6 ≤⌂╡⁸ │ 30, 000 /10a ≤⌂╡╕∆⁹ 

▬ │ 8 ╕≢⌐ ⇔╕∆⅜⁸ ─ ╕⅝ ╟╡╙ ⅜ ™

√╘⁸JA╛ ⱷכ◌כ≤ ⌐≈™≡ ╩⇔╕⇔╞℮⁹ 

 

 

 

 

 

│ 8 ╕≢⌐ 3t/10a ╩ ⌐ ⇔╕∆⁹ │ ⌐╒ ⌐

⇔⁸ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 ⌐ ↑√♃ⱴⱠ◑─ √⌂  

 

20cm ( ) 100cm

( ) 120cm

 

╟╡ 5 ☻Ɽכ♩ ♃◐▬

6 fi◙כ♃

6 ╙╖∂3

(kg/10a) N P K Mg Ca

NN444120 16.8 16.8 16.8 0 0

20%╟℮╡╪ 52.5 0 10.5 0 0 0

ↄ╖№™ ◌ꜟ 100 0 0 0 25.0 55.0

16.8 27.3 16.8 25.0 55.0

S646 40 6.4 1.6 6.4 0 0

☻כ◄ 40 20.0

23.2 28.9 23.2 25.0 75.0

(kg/10a)
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≡  

▪  

│ 9 10 20 ╕≢≢∆⁹ ╕⅝│ ה ─ ⁸ ╕⅝│

─ ⁸ ⅜ ↕ↄ⌂╢ ≤⌂╡╕∆⁹╕√⁸ ─ ╟╡⁸ ─

─ ⅜ ה ⅜ ∆╢─≢⁸ ╩ ⇔ ╩ ╘╕⇔╞℮⁹

⅜ ∆⅞╢≤ ⅜ ∆╢ ≤⌂╢√╘⁸ ↕│ 2 1

3cm ≤⇔╕⇔╞℮⁹ 

▬ ≡ 

╕∏│╒ ─ ╩ ⇔╕⇔╞℮⁹ ⇔╛∆™╒ ≢№╣┌⁸ ╛

⌂≥─ ╩≤╡╕⇔╞℮⁹ ─ ™╒ ≢│ 15 20cm ─ ↕

─ ╩ ≤⇔⁸ ─ ™╒ ≢│ ╩ ≡╢ │№╡╕∑╪⁹ ⌐│⁸

╒ ┼─ ╩ ←√╘⌐ ─ ≤╒ ─ ╩≈⌂⅞⁸ ─ ╛⅛⌂ ╩

⇔╕⇔╞℮⁹ 

  ►  

℮╪╛ ≡≤ ⌐ ∆╢↓≤≢⁸

⅜ ⅎ╛∆ↄ⌂╡⁸ ╛ ─ ⌐≈⌂⅜

╡╕∆⁹ ≡ ╛כꜞ♃כ꜡⁸│≢ ─

╤⌐ ╩ ╡ ↑≡ ⇔╕∆⁹ ≢⅝╢

│⁸ⱬꜟ♩ BS- 4WUS

1 ꜟכ꜡╛ ▪◓ꜞ♥◒ⱡ

APS- 40 C 2 ⌂≥⅜№╡╕∆⁹ 

≡ ≢│⁸ ⅜ ╣╢≤ ─ ⅜

⌐⌂╡╕∆ 3 ⁹ ↄ─ ⁸ ⅜ ↄ

⅜ ⌂ ⌐ ┼─ ─ ⅜ ⌐

⌂╡⁸ ─ ⅜ ⌐⌂╡╕∆⁹ ⌐

∆╢⌂≥⁸ ⌐│ ⌐ ≢⅝╢ ≤⌂╢

╟℮⌐ ⇔╕⇔╞℮⁹ 

 

 

 

 

 

 

 

 

1 ⱬꜟ♩ BS-

4WUS  

 

ꜟכ꜡ 2  

APS- 40C: ▪◓ꜞ♥◒ⱡ  

 

4 ⅝╣™⌐ ⅜ ∫√  
3 ─ ⅜ ╣√  

NG 

⅜ ∆⅞≡⁸

─ ⅜ ╣≡⇔╕™

╕⇔√⁹ ⅜ ⅝ √

╡⇔≡ ⅜ ⇔

╕∑╪⁹ 



9  

 

≢ ╩ ⇔≡ ⅜ ⌂™╒ ╩

⇔╕⇔╞℮⁹♃ⱴⱠ◑─ ≤╒╓ ⌐ ⅜

⇔╕∆ 5 ⁹♃ⱴⱠ◑─ │ ⅜ ⌂√╘

⅜ ™╒ ≢│ ─ ⅜ ⇔ↄ⌂∫≡⇔╕™╕

∆⁹ 

⌐◓ꜝⱷ♇◒☻ ⁸∕─ 11 4

⌐ ╩ ™⁸Ⱳ◒◘כ╕√│◒꜡꜡ IPC╩ ⇔╕⇔

╞℮ 6 ⁹⌂⅔⁸↓╣╠─ │⁸ ╛ │↑─ ™ ≢│ ╩ ∂╢⅔∕

╣⅜№╢─≢ ╩ ↑⁸ ─ ™ │ ─♃▬Ⱶfi◓⌐ ⇔≡ ⇔╕⇔╞℮⁹

⌐⁸◓ꜝⱷ♇◒☻ │ ─ ╩ ↑⁸ ⇔⌂™╟℮⌐ ⇔╕⇔╞

℮⁹ 

╩ ⌡√ │⁸ ◌ꜟ♅ 7 ≢ ™╕∆⅜⁸ │♃ⱴⱠ◑╩

╘╢↓≤╙№╢─≢⁸ ≤ ─ ╩ ⌐⇔∫⅛╡ ⇔≡⁸ ⇔⌂⅜╠

⇔╕⇔╞℮⁹ 

 

 

 

 

 

 

 

 

≤ ⌐♃ⱠⱣ◄ ≤⇔≡♄▬▪☺ⱡfi 5╩ ⇔╕⇔╞℮⁹╕√⁸

∆←⌐Ⱡ◐ꜞⱶ◦ ♩▬ⱬ♪כ●≡⇔≥ ╩ ⇔╕⇔╞℮⁹ 

─ ⁸ │ ─ ⌐ ∂≡ ™╕⇔╞℮⁹ 

⌂⅔⁸ ─ ⌐≈™≡│ ↕╣╢↓≤╙№╢─≢⁸HP ≢ ─

╩ ⇔≡ↄ∞↕™⁹ 

 

≤  

│ 5 6 ≤⌂╡╕∆⁹ ⌐ ∂√ ≢ ≤ ╩ ™╕⇔ 

╞℮⁹ 

 

 

 

 

5 ™ ─

─  

6  

─ 2  ─ 5  

7  ◌ꜟ♅ 

כⱱכꜙ◐  

 

─ 6  
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2Ή1- 2♃ⱴⱠ◑ ─    

─⌡╠™ 

│ ─ ≢№╢ ╕⅝ ≤ ⇔≡⁸ ה ⅜⌂ↄ⁸

─ ╛ ⌐ ℮◖☻♩ ⅜ ≢⅝╕∆⁹╕√⁸ ─

│⁸ ─ ╛ ╛ ─ ≤∏╣╢↓≤⅛╠⁸ ╕⅝

╛ ה ≤ ╖ ╦∑╢↓≤≢⁸ ─ ╛ ─ ╩ ╢↓≤

⅜≢⅝╕∆⁹ 

─  

ה ▪ ─  

  ♃ⱴⱠ◑─ ≢ ╩ ∆╢ ─ ≈⌐ ─ ╩ ⅛∑╢↓

≤ ⅜№╡╕∆⁹ ⌐⁸ ─ ⅜ ⅝™╒≥ ⇔╛∆ↄ⌂╡⁸ ─ ⅝↕╛

⌂≥─♃ⱴⱠ◑ ─ ≤ ⅛╠ ─ ⅜ ⌐ ⇔╕∆⁹ 

─ │ ─ ─ ⅝↕⅜ ⇔⁸ ─ ⅜ ⅝™╒≥ ╙ ⅝ↄ⌂

╡╕∆⁹≈╕╡⁸ ⇔⌂™ ─ ⅝↕≢ ↕∑╢↓≤⅜ ─√╘─ ≤⌂

╡⁸ ╩ ╢ ⅜ ≢∆ 1 ⁹ 

  ↓╣╕≢─ ╟╡⁸ ╕⅝ ≢│ 5 6 ─ ⅜ ┘≡™╢ ≢

─ ⅜ ≤⌂╡⁸∕─√╘─ ⅜ ≢│ 9 10 20 ≢∆⁹

│⁸ ⅜ ⅛™√╘⁸↓─ ⅜ ↄ─≢№╣┌ ╩ ⇔ ↄ∆╢↓

≤╙ ⅎ╠╣╕∆⁹ ⌂ ─ │⁸ ™╕≢│ 10 ⁸∕─

6 ─ ╕≢│ ≢ 1000ϴ ⁸ 65 ≢∆⁹9 15 ≢

│⁸25 ⌐ ⇔⁸11 ⌐↓─ ⌐☺כ♥☻ ⇔╕∆⁹ 

* ─ ∆╢ ╩ ⇔√ ⁸√∞⇔ 3.5ϴ │ 0ϴ≤⇔

≡ ╡ ™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

1 ⅜ ⌐ ╓∆ fi₉◙כ♃₈   

g/ t/10a

8/27 500 37 4 6.0

9/6 383 12 2 4.7

9/13 308 5 0 8.0

10/3 219 0 0 2.3
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▬ ≤ꜞfi  

(▪) ╩ ∆╢  

  ≤│⁸ ─ ⌐ ╩ ╡⁸∕─ ─    

⌐ ⇔≡ ∆╢ ≢∆⁹ ⌐ ∆╢↓≤ 

≢⁸ ≤ ⇔≡⁸ ─ ⅜ ↄ⌂╡⁸  

╙ ≢ ∆╢─≢ ⅜ ↕╣╕∆⁹╕ 

√⁸ ⌐ ⅜ ↄ │⁸ ─ ╙ 

№╡╕∆⁹↓─ ⁸ │⁸ ⅜ ↄ⌂╡⁸ 

≢│ ∆╢ ⅜№╡╕∆⁹ 

  ↓─ ┘ꜞfi ╩  

≢ ∆╢√╘⌐⁸ ≡⁸ ⁸ꜞ fi  

⁸ ⁸ ╩ ≢ ℮ ╩ 3 ─ ⌐ ↑≡  

≢∆⁹ 1 ⁹ 

 

(▬) ⌐╟╢ ꜞfi  

♃ⱴⱠ◑ ─ │⁸ ∆╢ ⌐⅔↑╢ ⌐ ∂╕∆⁹⇔⅛⇔⁸ 

♃ⱴⱠ◑─ ≢│⁸╒ ─ꜞfi ╩ ╘╢↓≤⅜ ≢№╡⁸ ⌐│ 

╩ ⌐ ⇔╕∆⁹ ⌐ ─ꜞfi ⅜ ™╒ ≢│⁸ ⌂ 

ꜞfi ⌐╟╢ ≤ ◖☻♩ ⅜ ╘╠╣≡™╕∆⁹♃ⱴⱠ◑  

⌐⅔™≡⁸ ꜞfi ─ 1/3 1/4 ꜞfi ≢ 10 20kg/10a─ ꜞfi  

♩כ◖⁸╩ ─ 2 4cm 3 4cm ┼ ⇔⁸ ╡─ 2/3  

3/4 ─ꜞfi ⁸ ┘◌ꜞ►ⱶ ╩ ∆╢ꜞfi ⅜ ↕╣╕ 

⇔√⁹↓─ꜞfi ⌐╟╡⁸ ⅜ ↕╣⁸╡╪ ─ ⅜ ╕╡ 

╩ ⌐ ≢⅝╢╟℮⌐⌂╡⁸ ⅜ ⇔╕∆ 2 ⁹√∞⇔⁸  

⌐ ⇔≡│⁸ ≤─ ⌐╟╡ ─ ╣╛ ⌐╟╡ ∟⅜ ⌐⌂ 

╢─≢⁸ ∏ ≤ ≤─ ⌐ 2.0cm ─◑ꜗ♇ⱪ╩ ↑╢ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

2 ꜞfi ─ ≤╡╪ ─ ™  

│ ≢ 2018 ⌐ ™╕⇔√ 

1 ─  
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►  

  ♃ⱴⱠ◑─ │ ↄ ╕≢ ⇔⅜ ↄ√╘⁸ │™≈≢╙ ⅜  

⇔⁸ ⌐ ╩⇔⌂™≤♃ⱴⱠ◑⅜ ≤─ ⌐ ↑≡⇔╕™╕∆⁹╟∫ 

≡⁸♃ⱴⱠ◑ ⌐⅔↑╢ │⁸ ≤ ╩ ╖ ╦∑⁸ ╕≢  

─ ╩ ∆╢↓≤⅜ ≢∆⁹ 

 (▪) ↑ ─  

  ♃ⱴⱠ◑─ ↑╩ ∆╢╒ ⌐ ⇔≡⁸ ⌐ ∆╢ ⅜№╣┌╟╡ ⌂ 

⌐≈⌂⅜╡╕∆⁹ ⌐⁸ ⌐ ⅎ≡ↄ╢ ─ ╛ ╩ ∆╢ 

↓≤⅜⁸ ─ ≢∆⁹ 

⅜ ↄ╒ ≢─ ⅜ ⇔™ ⁸ ╩ ╠∆↓≤╙ ∆╢ 

⅜№╡╕∆⁹ ⌐⅔™≡ ╡℮╢ ─ ≈⌐ ⌐╟╢ ─  

⅜№╡╕∆⁹Ᵽ☻▪Ⱶ♪ ─♄♂ⱷ♇♩╩ ≤∆╢ ⌐│  

⌐ ∆╢ ⅜№╡╕∆⁹ 

 

2 Ᵽ☻▪Ⱶ♪ ─ ─ 2 12  

 

 

Ᵽ☻▪Ⱶ♪ ─ ⁸ │₈ ╩ ⇔√ ⁸ ─ ♃ⱴⱠ 

◑─ 10a№√╡ 20 30kg ╩ ⌐ ⇔≡ ↕ 15 25cm⌐ ≤ ∆ 

╢⁹ ⱦ♬כꜟ ≢ ∆╢⁹ ⇔⌂™ ⌐│ ⇔≡●☻─  

╩ ←⁹7 14 ╩ ⇔≡ ⌂ↄ≤╙2 ─ ⌐╟╢●☻ ⅝╩ ℮₉ 

≤↕╣≡™╕∆ 2 ⁹ ⅜ ↕╣╣┌⁸ ⌐ ╩ ╠∆↓≤⅜≢⅝╕ 

∆⁹ 

⌂⅔⁸ ─ ⌐≈™≡│ ↕╣╢↓≤╙№╢─≢⁸HP ≢ ─  

╩ ⇔≡ↄ∞↕™⁹ 

3 Ᵽ☻▪Ⱶ♪ ⌐╟╢  

 

 

( │ )

20 30kg/10a
─ ╩
⌐ ⇔≡
≤ ∆╢

1 1

│ │ 21
╕≢

─ ♄♂ⱷ♇♩╩ ╗
─

♫☼♫ ☻ⱬꜞⱥꜚ ◦꜡◙ ♃♬♁Ᵽ ∕─

21.3 184.0 5.3 168.0 17.3 396

Ᵽ☻▪Ⱶ♪ 2.7 5.5 3.7 0.5 2.7 15 3.8%( )

∕─ │⁸○ꜝfi♄ⱵⱵ♫◓◘⁸☻☼ⱷⱡ◌♃ⱦꜝ⁸ⱥⱷⱶ◌◦ꜜ⸗◑⁸ⱷⱥ◦Ᵽ⁸▬♯ⱦꜚ

( /m2)
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(▬) ─╒  

↑ ⌐ ⅜ ∆╢≤ ─ →≤⌂╢─≢⁸

ꜝ►fi♪▪♇ⱪⱴ♇◒☻꜡⁸♪כⱣ☻♃ ≢ ⇔⁸∕─ ⌐ ⇔╕

∆⁹ 

│ ─ ─ ™ ≢ ™⁸ ⌐ ≢

╩⇔╕∆⁹↓─♃▬ⱪ─ │⁸ ⌐ ≢│ ⅜ ╢√╘⁸♃ⱴⱠ◑

│ ⌐ ⇔⁸ ∟⌐ ╩ ⇔╕∆⁹ ⌐⅔↑╢♃ⱴⱠ◑

⌐│⁸ ⌐ ⌂ ⅜№╡╕∑╪≢⇔√⅜⁸ 2 4 ⌐

₈◓ꜝⱷ♇◒☻ ₉ ▪◓꜡◌Ⱡ◦ꜛ► ⅜ ╕⅝ ♃ⱴⱠ◑⌐ ⇔≡

─ ╩ ⇔⁸ 2 11 ⌐ ⅜ ↕╣╕⇔√⁹ ─ ≢

│⁸ ─ ╩ ⅎ╢ │ 40 ⅜ ≢∆⅜⁸ ⅜ ™ ─

√╘ ─ ™⅜ ↄ⁸ ⌐│╟╡ ↄ⌂╡╕∆⁹ ─ ╘╩ ╘≡⁸

╩ ⇔╕∆⁹ ⅜ ⌂™╒ ≢№╣┌⁸ ≢ ╩ ╡

╢↓≤╙ ≢∆⅜⁸ │ 2 ─ Ⱳ◒◘כ ╩ ⇔ 3 ⁸

─ ⌐ ⌐ ⇔√ ─ ╩ ╡⇔╕∆⁹ 

  │⁸ ⅛╠ ⇔≡ Ⱳ◒◘כ╙⇔ↄ│◒꜡꜡ IPC ╩ ╘╕

∆⁹↓─ ≢│⁸ ⌐ ╩ ℮√╘⁸ ה ⌐╟╡ ─

╩ ⇔⁸6 ≢№╣┌ 4 ╩ ─ ≤⇔╕∆⁹№╕╡ ↄ

⌐ ╩∆╢≤⁸ ⌐ ⅜ ↄ⌂╡⁸ ⌐ ⅜ ∆╢↓≤⌐⌂╡╕∆⁹ 

╟╡ ⇔╛∆™ ≤⌂╢╟℮⌐⁸ ─╒ ╙ ─ ╩ ⌐

⇔⁸╒ ⌐№╢ ─ ╩ ⇔╕∆⁹ 

─ ⌐≈™≡│⁸ ─ⱱכⱶⱭכ☺ ≢ ─ ╩ ⇔≡ↄ∞↕

™⁹ 

☿fi♃כ ◦☻♥ⱶ 

http://www.acis.famic.go.jp/index_kensaku.htm  

 

 

 

 

 

 

 

 

 

 

 

3 Ⱳ◒◘כ⌐╟╢ 34  

2 ⌐Ⱳ◒◘כ╩ ⇔√⁹  

Ⱳ◒◘כ  
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2- 2- 1♃ⱴⱠ◑☿♇♩ ─ ⌂  

╡─♃ⱴⱠ◑☿♇♩   

β╟╡ ⅛≈ ⌐ ∆╢↓≤╩ ⇔≡™╢√╘⁸☿♇♩ │Ɫ►☻ ⱬfi♅╩ ⇔√

448 ☿ꜟ♩꜠▬⌐╟╢ ⁸ │ ╩ ∆╢↓≤╩ ≤⇔≡™╕∆⁹ 

ה  3 6  

 ⱬfi♅ ⱦ♬⁸ꜟכ ⱴ♇♩⁸ ─♩כ◦ ⌐ ⌡⁸∕─ ⌐⅛╪ ♅ 

╩Ⱪכꜙ ⇔⁸☿ꜟ♩꜠▬╩ ═╢ ⌐ⱴ♇♩╩ ╠∑≡⅔⅝╕∆⁹ 

 ╩ ⇔☿ꜟ♩꜠▬┼─ ╘ ♩כ◖⁸ ╩ ⇔╕∆⁹ 

 ╕≢─ ⇔√☿ꜟ♩꜠▬╩ⱬfi♅ ⌐ ═⁸ ⌐⅛╪ ⇔⁸♃▬ⱬ♇

╩♩כ◦◒ ⇔╕∆⁹ ─ ╩ ⇔√╠♃▬ⱬ♇◒◦כ♩╩ ⇔╕∆⁹ 

┘⅛╪ 20 25ϴ⁸ 10ϴ╩ ⌐ ⇔╕∆⁹⅛╪ │

╛ ⌐⌂╡∆⅞⌂™╟℮ 1 1 2 ⅛╪ ⇔╕∆⁹ 

╩ ⌂⅜╠ ∆╢ ⌐ 15cm ⌐ ⇔╕∆⁹ ⌐

⇔⁸ ╩╟ↄ ↕∑╕⇔╞℮⁹ 

╩ ⇔≡™╣┌ ─  

│ ⌂ↄ⌂╡╕∆⅜⁸ ≤⇔≡  

╩⅔ ╘⇔╕∆⁹▪◙Ⱶ►ⱴ ─  

╩ ⇔√ │ ╘⌐ ╩ ™╕ 

⇔╞℮⁹ 

7 ╩ ⌐⅛╪  

∆╢⌂≥⇔≡ ╩ ™╕∆⁹ 

☿♇♩ ─ ⅜ 1.7cm  

╩ ≤⇔╕∆⁹ 

 

─  6 8  

⇔√☿♇♩ ╩ ⇔⁸1 ╒≥ ╩ ∫≡ ↕∑╕∆⁹∕─

Ɫ►☻ ╩ ⇔⁸35ϴ⌐⌂╠⌂™╟℮ ⇔ 3 4 ╩ ™╕∆⁹ 

╩ ∫√ ⁸ ╩ ⇔⁸15ϴ≢ 2 ─ ╩ ™

╕∆⁹ ⇔ ╩ ℮╕≢ ╩ ↑≡╙⅛╕™╕∑╪⁹ 

⇔ 2 ╩ ⌐ │ ⁸ │ ≢☿ꜟ♩꜠▬⌐⅛╪ ⇔⁸

1 5 ─  

ⱪ♇▪כⱤכ☻  

ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ ʤ ʣ ʴ

їǞɵὑ ρ

ʺǱ̸

ὑ 03 ѼǒȐ
їǞ

Ȃḹ ɵ
ɵ ɜɩȿ

ḹ
їǞ ᾶẆ Ͻʤ

ƱƱƱƱ Ǟǋ ṑʤ

ὡ ɨȷȭ

᷂
1/ 14ħ
4 8 Ǯ

ȹɁɆ

ǒȚ ⅝
↓

҆ ɵ ɵ

2/ħ ↓ Ͻ
2

04ħ ↓
1

7.1/ 7.17

ӭ Ҳὑ ̓

֛ ɵ ɵї

ȪɧȷɍȤȷɵɏȢɕɍȤȷ ˔л↕ Ȃḹ

ɵ

Ū҆ ў
ū֛ ўȑ
Ħ ᷂₲Ǟˏ
ŬɒɁȩɶ ǋʣǙ
ŭ ɵ ѩ

ы ̭ ы ὑ

⇔ử ᵲʺϯЃЬϳЫ ϓρ ʾϯЃЬϳЫ ʾКϻЀϹ

τϢϥ ʺІй‰ᴛτϢϥ ᴛʾ‭ τϢϥ Ὣ
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⇔╩ ™╕∆⁹5cm ─ ╩ ≤⇔╕∆⁹╕√⁸ ⌐ꜞfi 1%

─ ╩ ≢ ∆╢↓≤≢ ⅜ ↕╣ ⅜ ≢∆⁹ 

 

╒ ≤  7 8  

╒ ─ ™╒ ╩ ⇔╕∆⁹ ⅜ ™ │⁸ ↑ ⌐ ╛

╩ ⇔⁸ ╛ ╩ ™╕⇔╞℮⁹ 

│ pH6.0 6.5 ╩ ⌐ ≢ ⇔╕∆⁹ │ 10kg⁸ꜞ

fi 20kg⁸◌ꜞ 10kg≤⇔╕∆⁹ 

♅ꜟⱴה≡ ♄Ⱪꜟⱴꜟ♅╩ ⇔⁸ 150 160cm⁸ⱬ♇♪ 90 100cm

24cm4 ⅎ ≤⇔≡ ╩ ≡╕∆⁹ 

 

≤╒  8 11  

8 20 28 ╩ ⌐ ⇔╕ 

⇔╞℮ ─ ⁹ ╩ 

™⁸ │ 11 12cm≤⇔╕∆⁹ ⁸  

⅜ ↄ ⌐│⅛╪ ∆╢↓≤≢  

╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

╒ ⌐│

⌐ ≢⅝╢ ╩ ⌐ ™╕⇔

╞℮⁹╕√⁸▪◙Ⱶ►ⱴ ─ │

⌐ ⇔⁸ ⌂≥─ ⌐│ ╩ ⇔╕⇔╞℮⁹ ™∏╣╙

─ ╩ ─ ⇔≡ↄ∞↕™  

 

≤  11 12  

─ 5 ─ ⅜ ⇔√ 

╠⁸ ⇔╕∆⁹ 

╡ќⱴꜟ♅ ќ ╡ќ

╒ ќ ─ ⌐ ⇔╕∆⁹ 

╡⌐│♅ꜛ♇Ɽכ╛♩ꜞⱴ⁸כ ╡

⌐│ ⁸ ⌐│Ⱨ♇◌כ ─ ╩

≢⅝╕∆⁹ ╡ ⌐ ╒ ≢

∆╢↓≤≢⁸ ─ ╩ ∆╢ 

↓≤⅜≢⅝╕∆⁹ 

ה ─ ⇔™ ≢ ⇔╕⇔╞℮⁹ ⁸ ╩ ∫≡ 1 ↕

∑≡ ⇔╕∆⁹ ⁸ ╡⌐│ ╩ ∆╢↓≤≢ ≢⅝╕∆⁹ 

2 10 ─  

3 ⇔√♃ⱴⱠ◑ 
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2- 2- 2♃ⱴⱠ◑☿♇♩ ─  

─⌡╠™ 

 │ ⁸ ╕⅝♃ⱴⱠ◑ ─ ≤─ ∑⅜ ≢⁸ ─ ⅜

≢⅝╕∆⁹╕√⁸ ≥╡ ♃ⱴⱠ◑│ ⅜ ⌂™√╘⁸ ╩ ∆╢↓

≤≢ ⅜ ≢⅝⁸ ≢╙ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

─  

▪   

☿♇♩ ─ ≤⇔≡₈◦ꜗꜟⱶ₉ ♃◐▬ ⅜№╡⁸F1 ─√╘

™╙ ↄ⁸ ≢╙ ≢∆⁹╕√⁸ ╕⅝ ─ ⌐

⌂ ⅜ ↄ⁸ ⱪ₉♇▪כⱤכ☻₈⌐ ▪◌ꞌ │ ╛ ⅜ ↄ⁸⅛≈

⅜ ╠╣╢ ≢∆⁹ ─ │⁸ ≢│⁸₈♩♇ⱪ◗כꜟ♪ 305₉ ♃

◌ꜘⱴ◦כ♪ ⁸₈▪ꜞ○fi₉⁸₈ ₉⁸₈ ₉ ™∏╣╙◌Ⱡ◖ ⁸ ≢

₉כ꜡▪♪♇꜠⁸₈│ ◌Ⱡ◖ ⅜ ≢∆⁹ ╘≡ ⌐ ╡ ╗ │

⅜ ∆╢₈◦ꜗꜟⱶ₉─ ╩⅔ ╘⇔╕∆⁹ 

▬ ☿♇♩ ─  

(▪)ⱬfi♅  

ⱬfi♅ ⌐⁸ ⱦ ќ ⱴ♇♩ќ ─♩כ◦ ⌐ ⌡⁸ⱬfi♅⌐ ℮╟℮⌐

◌♇♩⇔╕∆⁹ ⱦ ≤⅛╪ ╩Ⱪכꜙ♅ ⇔╕∆⁹ ⇔√☿ꜟ♩꜠▬╩

═╢ ⌐ⱴ♇♩╩ ⌐ ∫√ ⌐⇔≡⅔⅝╕⇔╞℮⁹ 

(▬)  

╩ ⇔≡ ╩ ™╕∆⁹ 10a 65 70 /448 ☿ꜟ♩

꜠▬ │ ⌐ ⌐ ╩ ╕∑√ ⁸ ⌐ ╠∑√ ─ⱴ♇♩ ⌐

═⁸♃▬ⱬ♇◒◦כ♩╩ ⇔╕∆ 7 10 ≢ ∆╢ ⁹50% ─ ╩

⇔√╠⁸♃▬ⱬ♇◒◦כ♩╩ ⇔╕⇔╞℮⁹ 

(►) ─  

⅛╪ 1 2 ⅛╪ ╩ ™╕∆⁹⅛╪ ╛⅛╪ │ ╛ ⌐

╦∑≡ ⇔╕∆⁹ ⌐ⱬfi♅─ ⌂≥│ ⅜ ╡⌐ↄↄ⁸⅛╪ ⅜

™≤ ╛ ⅜ ↄ⌂╢√╘ ⇔╕⇔╞℮⁹ 

  │ 20 25ϴ╩ ⌐ ⇔╕∆⁹ │ ─ ™ ╩

∆╢⌂≥⇔≡ ⅜ ⅜╡∆⅞⌂™╟℮ ⇔╕⇔╞℮⁹ 

  7 ╩ ⌐ ⇔╕⇔╞℮⁹ │ EC0.3ms/cm

3 15- 15- 15─ 4,000 ⅜ ≢⁸ ╩ ⇔≡⅛

╪ ∆╢≤ ⌐ ⅎ╕∆⁹ 
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∕─ ⅛╠ 1ﬞ ∆╢≤⁸ ⅜ ┘≡ ∆╢√╘⁸15cm

─ ⌐⌂╢╟℮ ╩ ™╕⇔╞℮⁹∕─ ╙⁸ ╛ ╩╖≡ ╩

™╕∆⁹ ╛ ⅜ ↄ ⌂≥│ ─ ⅜ ↕╣╢√╘⁸

╩ ⇔╕⇔╞℮⁹ 

☿♇♩ ─☿♇♩ ─ ⅜ 1.7cm ⌐⌂∫√ ╩ ≤⇔

╕∆ 1,2⁸ 1 ⁹ │ ╩ ⇔⁸⅛╪ ╩ ⇔≡ 1 ⱬfi♅

≢☿ꜟ♩꜠▬─╕╕ ↕∑╕∆⁹∕─ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

1 ⅜ ⁸ ⌐ ╓∆ (2019 )  

 

 

 

 

 

 

 

z tukey ─ ⌐╟╡⁸▪ꜟⱨ□ⱬ♇♩ ⌐ 5% ≢ №╡⁹⌂⅔⁸ │ 

☿ꜟ◘▬☼ ≢ ∫√⁹ 
y☿♇♩ │ 2019 3 11 ⌐ ⇔⁸ ─ │⁸ 3 ─℮∟ 1 ≢

─ ⅜ (288 │ 20mm⁸448 │ 17mm⌐ ⇔√≤⅝≤⇔√⁹ 
x ─ │ ± ⁹w: │▪כ◒◘▬fi ⇔√⁹ 

 

► ☿♇♩ ─  

☿♇♩ ─ │ ⌐│₈ ₉⌐№╡⁸∕─╕╕ ⇔

≡╙ ⇔⌐ↄ™√╘⁸ ╩ ™╕∆⁹ ⌐│⁸ ╩ ⇔√☿♇

♩ ╩☿ꜟ♩꜠▬─╕╕Ɫ►☻ ⌐ ⅝⁸ ↑╩ ←√╘⌐ ⌂ ╩ ™⁸

35ϴ╩ ⅎ⌂™╟℮⌐ ╩ ⇔√ ≢⁸☿♇♩ ─ ─√╘⌐ 3

4 ╩ ™╕∆⁹∕─ │ ─ ⇔™≤↓╤≢ ⇔⁸

⅛╠ 2 15ϴ≢ ╩ ℮≤↕╠⌐ ⅜ ↄ⌂╡╕∆ 2 ⁹ 

2 ☿♇♩ ⱪ♇▪כⱤכ☻  1 ⱬfi♅≢─☿♇♩  

◦ꜗꜟⱶ 19.4±0.4bz 31.6 6/18 98

ⱪ♇▪כⱤכ☻ 20.5±0.5a 61.7 6/12 94

19.8±0.2ab 48.3 6/16 98

◦ꜗꜟⱶ 16.5±0.2 40.0 6/18 98

ⱪ♇▪כⱤכ☻ 17.0±0.4 51.7 6/12 94

16.7±0.3 55.0 6/13 96

( )

288

448

☿ꜟ◘▬☼
(mm)x (%)w

☿♇♩
y
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2 ☿♇♩ ─ ┘ ⅜ 50 ⁸90 ⌐ ∆╢─⌐ ∆ 

╢ ⌐ ╓∆ (2019 )  

 │ 35ϴ⌐  

⇔√Ɽ▬ⱪⱢ►☻ ≢ 

∫√  

 

 

 

z** ┘*│∕╣∙╣ 1 ⅔╟┘ 5 ≢ ≢№╢↓≤╩ ∆(n 3)  

◄ ─ ⅛╪  

─☿♇♩ ≢│⁸ ≢ ╩ ℮√╘ ⅜ ≢⇔√⁹∕↓≢⁸

⇔√☿♇♩ ╩☿ꜟ♩꜠▬─╕╕ ⅛╪ ⇔≡ ⇔╩ ™⁸ ─

╩ ⇔≡ ⇔╕∆ 3,4 ⁹ ⅛╪ ⌐│╕∏ ─☿♇♩ ⅜

∆╢╕≢ 3 15- 15- 15 ╩ ⇔⁸∕─ │ ╩ ←√╘

⌐ ≢⅛╪ ╩ ™⁸ ⅜ 10cm ⌐⌂∫√≤↓╤≢ ╩ ™╕∆⁹↕╠⌐⁸

⌐ꜞfi 1 ─ ◘fiⱧⱪꜝ☻ ╩ ⌐ ∆╢↓≤

≢ ⅜ ↕╣⁸ ⅜ ≢∆ 3 ⁹ ╡─ ⁸8 6 10

⅛╠ ⅛╪ ╩ ™⁸8 20 28 ─ ⅜ ≤⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

3 ꜞfi ─ ⅜╡╪ ⌐ ╓∆ z(2019 )  

  

  

 

 

 

z448 ☿ꜟ♩꜠▬≢ ⇔√☿♇♩ ╩ ⇔√ ≢№╢⁹ 
y*│ 5 ≢ ⁸NS│ 5 ≢ ≢⌂™↓≤╩ ∆(n=3)⁹ 
x╡╪ ⅜ 65 mm ≢⁸ ∟≢│⌂ↄ⁸ ╛ ─⌂™╙─╩ ≤⇔≡
⇔√ ⌐⅔↑╢▬○fi┼─ ⁹ 
w fi▬◘◒כ▪╩ ⌐ t - ╩ ∫√⁹    

3 ─ ⇔  4 ⌐╟╢ ─  

50 90 50 90 50 90

⌂⇔ 11.0 15.3 18.0 24.0 13.3 17.0

3 12.0 14.0 12.7 17.0 12.0 14.0

3 +5ϴ 7.0 12.7 9.0 16.0 12.0 14.3

3 +15ϴ 9.0 11.0 9.0 14.3 10.0 14.0

4 12.0 17.0

z * ** ** ** ** *

ⱪ♇▪כⱤכ☻ ◦ꜗꜟⱶ

⌐90%ה50% ⇔√ (

x ╡╪ x ╡╪ x xw

/ (kg/m
2
) (kg/m

2
) (g) (mm)

4.2 3.9 210 82.8 71.9

4.6 4.4 223 84.2 83.3

* * NS NS *

ꜞfi 11/27

t-
y
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○ ╒ ─ ≤  

≢─☿♇♩ │⁸ ─ ⅜ ה ─ ≤ ⌂

╢√╘⁸≢⅝╢ ╡ ─ ™╒ ╩ ⇔╕⇔╞℮⁹ 8 20 28 ⌐

⌐ ╩ ⅎ╠╣╢╟℮⌐⁸ ─ ↑⁸ ⁸ ╛

─ ⁸ ⁸ ♅ꜟⱴה≡ ╡⁸ ╩ ⌐ ™╕⇔╞℮⁹

⌐ √∫≡│⁸ ─ JA╛ ⁸ ⌐ ⇔≡⁸

╩ ™╕⇔╞℮⁹ 

☿♇♩ ≢│ ╩ ∆╢√╘⌐ⱬ♇♪ ─ ╩ ≡≡ⱴꜟ♅ ∆╢

╩ ≤⇔╕∆ 4 ⁹ │⁸ 150 160cm⁸ 90 100cm⁸ 11

12cm⁸ 24cm⁸ ⅎ⁸ ♄Ⱪꜟⱴꜟ♅ ≤⇔⁸ │ 20,000 23,000

/10a ≤⌂╡╕∆⁹ ─ ↕│ 10 15cm╩ ≤⇔⁸ ╩ ⇔≈≈ ⇔∆

⅞⌂™ ─ ↕⌐⇔╕⇔╞℮⁹ 

4 ⱴꜟ♅ ─ ⅜ ⌐ ╓∆ (2019 )  

 

12/10 ⁸12/17   
z 

t /10a  
 

(%) 

╡╪  

(%) 

 

(g)  

 

(mm) 
 

ⱴꜟ♅  55.1 88.8 267.4 89.9  5.2  

ⱴꜟ♅⌂⇔ 26.0 91.4 162.4 76.4  3.2  

 

◌ ≤∕─ ─  

│ ∏ ⌐╟∫≡ 8 20 28 ─ 1 ⌐ ↕∑

╕⇔╞℮⁹☿♇♩ ─ ⌐│ ⅜ ≢⅝⁸☿ꜟ♩꜠▬│ 288 ≢╙

448 ≢╙ ≢∆⁹ ─ ╩ ≤↕⌂™√╘⌐│⁸ ─ ─

╩ 10cm ⌐ ┌⇔≡⅔⅝⁸ │ ∫√ ≢ ╩ ™⁸

⅜ ≢ ╣╢ↄ╠™─ ⌂ ↕╩ ∟╕⇔╞℮⁹ 

│ ≢№╢√╘⁸ ⌐ ⅜ ⇔≡™╢ ╛ ⅜ ╘⌂

™ │⁸⅛╪ ╩ ℮≤ ⅜ ↕╣╕∆⁹ ≤⅛╪ │ ⅜ ⅜╢

⌐ ™╕∆⁹ 

☿♇♩ ─╒ │ ₩ ≢№╡⁸ │ ⅜ ↄ⁸ ─ ™

≢╙№╢√╘⁸╒ ╛ ─ │ ╘⌐ ℮ ⅜№╡╕∆⁹☿♇♩ ≢│⁸

⌐ ⅎ╢ ─ ⅜ ⌂™─≢⁸ ₩ ⌐ ⅎ╢ ╩

⌐ ™⁸ ─ ™╒ │ ↑╢↓≤╙ ≢∆⁹Ⱡ◑▪◙Ⱶ►ⱴ⁸Ⱡ◑◖●⁸═

≤ ─ ⅜ ╠╣╢↓≤⅜№╢─≢⁸ ≢ ⇔╕⇔╞℮⁹ 

 

z (22, 000

)⁸12/10 ─╡╪

⁸ ╩

™≡  
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ה ◐ ה  

11 ⌐╡╪ ⅜ ⇔ ⅜ ⇔√ ⅜╒ ─ ╩ ⅎ√ ⅛╠

⌐⌂╡╕∆⁹√∞⇔⁸ ─ ╛ ⌐╟∫≡│ ⅜ ™╕√│

⇔⌂™ ⅜ ™ ⅜№╡╕∆─≢⁸ ╛ ⁸ ─ ╩ ⌂⅜╠

╩ ╘≡ↄ∞↕™⁹ ─ ╣│⁸ᵑ ╡ ♅ꜛ♇Ɽכ╛♩ꜞⱴכ≢

╩ ╢ ќᵒⱴꜟ♅ ќᵓ ╡ ≢ ќᵔ ╒ ≢ ќᵕ

(Ⱨ♇◌כ≢ )≤⌂╡╕∆( 5)⁹☿♇♩ ⌐ ™╢ │ ∂≡ ⅜

╠⅛ↄ⁸ ⌐ ≈⅝╛∆™─≢ ⇔╕⇔╞℮⁹ ╡ ─╒ │⁸

─ ╩ ╠∆√╘⌐ ╩⇔∫⅛╡ ↕∑╢ ≢ ™╕∆( 5)⁹ 

 

 

 

 

 

 

5 ─ ╡ ⅜ ⌐ ╓∆ (2019 )  

 (g)  (mm) z(t/10a)  y(%) 

 206.2 81.9 3. 8 28.3 

╡ 185.8 79.4 3. 5 18.3 

z (6.4%)⁸ (10.0%)⁸ ⁸ (22,000 /10a) ╟╡  
y 1ﬞ ⌐ ⁸╡╪ ╟╡ 1cm ╩◌►fi♩ 

☿♇♩ ─ │™╦╝╢ ♃ⱴⱠ◑╩▬ⱷכ☺⇔√ ─ ↕⅜ ─

╡≤⌂╡╕∆⅜⁸ ─ ⌐ √∫≡│№╢ ⇔≡⅔╡⁸⇔∫⅛╡≤ ⁸

↕╣√ ⅜ ╘╠╣╕∆⁹ 

│ ─╒ ─╖≤∆╢⅛⁸↕╠⌐ ⅜ ⌂ │Ɫ►☻ ≢

↕∑╕⇔╞℮⁹ ⁸ ─ │ ─♃ⱴⱠ◑ ≤ ≢⁸

≤ ╩ ╢⌐│ ה ─ ⅜ ≢∆( 6,7)⁹ 

 

 

 

 

 

5 ╡ ќ ≢ ╡ ќ Ⱨ♇◌כ≢  

6 ─        7 ─♃ⱴⱠ◑ 
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 ─ ≤ ⸗♦ꜟ 

 

⸗♦ꜟ─ ⌐№√∫≡ 

⌐№╢ ≢│⁸ ─ ≈⌐♃ⱴⱠ◑╩ →⁸

─ ⌂ ≢∆⁹♃ⱴⱠ◑ │⁸ ╕⅝ ╩ ≤⇔≈≈⁸

╛☿♇♩ ╩ ╡ ╣╢↓≤≢ ─ ⅜ ≢⅝╕∆⁹ 

↓↓≢│⁸ ⌐⅔™≡♃ⱴⱠ◑ ⁸☿♇♩ ⁸ ╕⅝

╩ ╡ ╗↓≤╩ ⌐⁸∕╣╠─ ≤ ⌐♃ⱴⱠ◑ ╩ ╡ ╣√ ─

⸗♦ꜟ╩ ⇔╕∆⁹ 

⌂⅔⁸↓↓≢─☿♇♩ │⁸ ─ ╩ ⇔≡☿♇♩ ╩ ∆╢

≤⇔≡™╕∆⁹ 

 

─  

 ▪  

  ─ ⌐≈™≡⁸ 1⌐ ⇔╕⇔√⁹ 

  │⁸ ╕⅝ ≤ ⇔≡⁸ ─ ╛ ╩ ≢⅝⁸ ─

⅜ ≢∆⁹╕√⁸ │ ╛ ─ ⅜ ↄ⌂╢↓≤≢⁸36 ─

⌐≈⌂⅜╡╕∆⁹ 

  ☿♇♩ │⁸ ╕⅝ ≤ ⇔≡⁸ │╛╛ ╡╕∆⅜⁸ ─

♃ⱴⱠ◑≤⇔≡ ≢─ ╩ ╢ ≢∆⁹ ™ ╩ ⇔≡™╕

∆─≢⁸ ─ ╛ ─ ─ ╡ ╖╙ ⌐⌂╡╕∆⁹☿♇♩ ⌐╟

╡ │ ↄ⌂╡╕∆⅜⁸ ╩ ⅎ╢↓≤⅜ ⌐⌂╡╕∆⁹ 

 

    1 ─  

 

 

 

 

 

 

 

 

 

 

 

 

/10a

☿♇♩
╕⅝

 ( /kg) 60 200 60

 (kg/10a) 5,000 4,000 5,000

300,000 800,000 300,000

19,000 19,000 19,000

319,000 819,000 319,000

114,506 496,297 123,829

204,494 322,703 195,171

(h/10a)
46.5 71.2 72.9

1:

2: ⌐ ╛ │ ╕⌂™

3: │ ═
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 ▬  

─ ⌐≈™≡⁸ 2⌐ ⇔╕⇔√⁹ 

│⁸ ╕⅝ ≤─ ≢ 8 ─ ⌐⌂╡╕∆⁹ ⌂ │⁸

⌐ ╕╣╢ ─ ≢∆⁹ ⁸ ⅜ ™╒ ─ ⁸ ─

⌐⌂╡ ╢↓≤╙ ∆╢ ⅜№╡╕∆⁹ 

☿♇♩ ─ ⅜ ─ ≤ ⇔≡ ╙ ™─│⁸☿♇♩ ─ ≤

╩ ∆╢↓≤≢⁸ ≢ ∆╢ ⅜ ⌐ ∑↕╣≡™╢√

╘≢∆⁹☿♇♩ │⁸ ╙ ╘≡ ⌂ ╡ ╖⅜ ⌐⌂╡╕∆⁹ ה

⅜ ™─│ ─ ™⌐╟╢╙─≢∆⁹ 

 

    2 ─  

 

 

 

 

 

 

 

 

 

 

 

 

►  

(▪) ─ ⌐≈™≡ 

─ ─ 10a √╡ ╩ 3⌐ ⇔╕⇔√⁹ 

│⁸ ─ ╛ ⅜ ↄ⌂╢√╘⁸8 11 ⌐⅛↑≡─

─ ⅜ ≢∆⁹ 

   ☿♇♩ │⁸☿♇♩ ─ ↑ ⇔╙ ╘≡ 7 ─ ⌐⌂╡╕∆⁹☿

♇♩ ─ ≤ ─ ⌐╟╡ ≢ ╡ ╘╢╟℮⌐⌂╡╕∆⁹ 

│⁸ ─ ─ ⅜ ─ 5 ╩ ╘≡™╕∆⁹

⁸♃ⱴⱠ◑ ─ ╛ ╠╣√ ─ ≢─ ─ ╡ ╖╩ ⅎ╢

│⁸ ╛ ⌐ ≤⌂╢ ─ ╛ ⅜ ⌐⌂╡╕∆⁹ 

╕√⁸♃ⱴⱠ◑ ─ ⁸ ⁸ ה ⁸ ה ⌂≥─ │⁸4

─ ╩ ≤⇔╕∆─≢⁸ ─ ⅜ ⌐⌂╡╕∆⁹ 

 

/10a

☿♇♩
╕⅝

114,506    496,297    123,829    

℮∟ 28,476     268,836    21,573     

28,868     25,559     26,060     

9,761      7,194      13,795     

6,243      5,206      6,696      

2,158      39,502     16,705     

ה 39,000     150,000    39,000     

⅔╟┘ │ ╕⌂™

⁷
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  3 ─  

 

 

h/10a h/10a h/10a

Ɫ►☻ -   7 1.9  
8

1.9  

☿ꜟ♩꜠▬ -   -   
8
9

3.3  

-   -   
8
10

2.1  

-   -   
9
10

2.4  

8
9

2.5  7 2.5  
10

2.5  

9 0.8  7 0.8  10 0.8  

⅛╪ -   
7
8

0.6  -   

, 9 0.8  8 0.8  
10

0.8  

≡ -   
8

2.2  10 1.2  

-   
8

24.0 
10 -
11

16.0 

9 0.8  -   -   

9
11
3

1.5  
8
9
10

0.9  
11
3
4

1.2  

,
2
3

1.8  -   
1
2
3

2.1  

4 6 1.2  
9
11

0.9  4 6 1.5  

╡
╡ ╡ ╡

6
7

1.6  
6
7

1.6  

,
6
7

11.9 
11 -
12

13.5 
6
7

11.9 

6
7

3.0  -   
6
7

3.0  

, ,
7

20.6 
11 -
12

23.1 
7

20.6 

⁷ 46.5 71.2 72.9 

2019 ┘ ⅝ ╡⅛╠
1 │ ─╖
2 │ ═

☿♇♩ ╕⅝
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(▬) ─ ⌐≈™≡ 

─ 10a √╡─ ╩⁸1ﬞ ╩ ה ה ⌐ ↑≡

╕≤╘√╙─╩ 4⌐ ⇔╕⇔√⁹ 

 

   4 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

h/10a

☿♇♩ ╕⅝

-     -     -     -     -     0.2    
-     -     -     -     -     -     
-     -     0.7    -     -     -     
-     -     -     -     -     -     

0.9    -     -     -     -     -     
-     -     0.7    -     -     -     

1.5    -     0.3    -     -     -     
-     -     -     0.2    -     -     
-     -     0.7    0.4    -     -     
-     -     0.3    0.3    -     -     

0.3    -     0.3    1.1    0.3    -     
-     -     0.3    1.3    1.3    -     

0.3    -     0.3    1.7    0.9    -     
0.3    -     0.3    1.6    0.5    0.5    
-     -     -     0.5    0.3    1.4    

0.3    -     0.3    0.3    1.0    1.1    
3.8    -     0.3    0.3    0.9    0.8    

12.9   -     7.8    0.1    -     0.2    
7.0    -     14.6   0.3    0.2    0.2    
7.8    1.9    7.9    0.6    0.5    -     
5.6    3.5    6.8    0.4    0.4    0.6    
-     2.5    -     0.3    0.8    0.4    
-     16.9   1.9    0.6    0.3    -     

2.0    8.3    3.6    0.3    0.6    0.4    
1.3    0.3    0.3    0.3    0.3    -     
0.8    0.3    0.3    -     0.3    0.4    
1.1    -     1.1    1.7    -     -     
-     0.3    3.1    1.7    0.6    -     
-     0.3    3.2    -     1.4    -     
-     -     15.5   -     0.6    -     
-     0.3    2.3    0.3    -     -     

0.6    4.8    -     -     0.3    0.8    
-     10.7   -     -     -     0.8    
-     10.7   -     -     -     0.6    
-     7.6    -     -     -     1.0    
-     2.8    -     -     -     0.3    

46.5   71.2   72.9   14.1   11.3   9.7    

│ ═

9

8

♃ⱴⱠ◑

5

6

7

1

2

3

4

10

11

12

⁷

2020ה2019 ┘ ╩ ⌐ ⇔ ─ ≤ │
⁷⁷2019 ╩ ⌐ ⇔√╙─╩



25  

│ ╕⅝ ⅜╒╓ 1 ╩ ⇔≡ ⅜№╢─⌐ ⇔≡⁸☿♇♩

│ י6ִ ≤ ─ ⌐⌂∫≡™╕∆⁹ ─ ╛ ≤─ ╖ ╦∑╩

ⅎ√ ⁸♃ⱴⱠ◑─ │ 10 ⌐ ⅜ ∫≡ↄ╢ ╛ ≤

─ │ ∂ ™≤ ⅎ╕∆⁹☿♇♩ │ ─ ≤ ∆╢╙──⁸

≤─ ╖ ╦∑│ ™≤ ⅎ╕∆⁹ 

 

◄  

  ─ ה ─ ╩ 5 ⌐ ⇔╕⇔√⁹

│⁸ ╕⅝ ≤ ⇔≡ 1 ↄ⌂∫≡™╕∆⁹ 

╕√⁸♃ⱴⱠ◑ ≢ ∆╢ ה ─ ↄ│⁸ ╛ ≤ ∆╢↓≤⅜

≢∆⁹∕╣╩ ⇔√─⅜ 1≢⁸ ∆╢⸗♦ꜟ ♃ⱴⱠ◑ ≤

─ ⁸ ∆╢ ה ─ 59.7 │⁸ ╛ ≤ ≢∆⁹╕√⁸♃ⱴ

Ⱡ◑─ ≤ ╕⅝ │⁸30.1 ⅜ ≢⅝╢╙─≢∆⁹ ─ ⌐

♃ⱴⱠ◑ ╩ ⇔√ ⁸ ─ ╩ ⅎ╢↓≤⅜ ≢⁸♃ⱴⱠ◑─

─ ╙⇔╛∆™≤ ⅎ╕∆⁹ 

 

     5 ─ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ♃ⱴⱠ◑≢ ∆╢ ה ─  

ⱬ⁹☻כ ה ⸗♦ꜟ ♃ⱴⱠ◑ ─  

☿♇♩
╕⅝

15,883,000   16,325,000   17,801,000   

╗
4,263,933    4,343,207    4,849,480    

│ ─ ╩ ⌐ ≢
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 ♃ⱴⱠ◑─ ≢ ∆╢ ה ╩ 6⌐ ⇔╕∆⁹ 

 

 6 ♃ⱴⱠ◑ ≢ ∆╢ ⅔╟┘  

 ─ ⅛╠  

 1 │⁸ ╛ ≤ ≢⅝╢╙─ 

 2 ℮⌡ ⁸ ⁸ ╡ ╡  ⁸כ●♦

◖fiⱬ▪⁸ ╡ כ♃♇◌ⱨכꜞ⁸ ⁸ ™ → ⁸◖fiⱬ▪ ⁸ ה  

♃♇Ⱨfi◓ⱴ◦fi⁸◖fi♥♫ ⁸ ◖fiⱬ▪⁸꜡כꜝכ◖fiⱬ▪⁸ ◖fiⱬ▪⁸  

⁸ → ⁸⅛╪ ♃fi◒⁸ⱳfiⱪ⁸⅛╪ Ⱪכꜙ♅  

 

⸗♦ꜟ 

─ ╩ ⌐⁸ ≈─ ⸗♦ꜟ╩ ⇔╕⇔√⁹ 

⸗♦ꜟ─ │⁸ 30ha 20ha⁸╕√│ 30ha─ ≤⇔

╕⇔√⁹ 

* ⁷
☿♇♩ ╕⅝

* ♩ꜝ◒♃ 22PS⁸54PSƺ ƺ ƺ
* Ⱪ꜡כ♪◐ꜗ☻♃ 500L ƺ ƺ ƺ
* ꜞ♃כ꜡ 2m ƺ ƺ ƺ
* ⱴ♬ꜙ▪☻ⱪ꜠♇♄ 800kg/10a ƺ ƺ ƺ
* Ⱪכⱶ☻ⱪ꜠כꜘ 9m ƺ ƺ ƺ

ꜞ♃כ꜡ 1.8m ƺ ƺ
ⱴꜟ♅ꜗ 0.47m/s ƺ

420 720 /h ƺ
1030mm ƺ ƺ
4 ƺ

1.5 2.5h/10a ƺ
4 ƺ

◌ꜟ♅ⱬכ♃ 2 ƺ
╡ ╡ ◖fiⱬ▪ ƺ ƺ ƺ
™ → ►▼▬♩ ƺ ƺ ƺ

ƺ ƺ ƺ
* ⱨ꜡fi♩꜡כ♄ ƺ ƺ ƺ

ה 7000 / ƺ ƺ ƺ
40000kcal/h ƺ ƺ

* ƺ
* Ɫ►☻ 6.3m×27m ƺ ƺ
* ♩ꜝ♇◒ 2 ƺ ƺ ƺ
* 2t♩ꜝ♇◒ ƺ ƺ ƺ
* ⱨ◊כ◒ꜞⱨ♩ 2t ƺ ƺ ƺ
* 150 ƺ ƺ ƺ
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▪ ╕⅝ ⸗♦ꜟₒ♃ⱴⱠ◑ ╕⅝ ₓ 

  ≤ ─ ⌐⁸♃ⱴⱠ◑ ╕⅝ ╩ ⇔√⸗♦ꜟ≢∆⁹ 

─ ╩ ⅛⇔≡ 2 ─ ⅜ ╠╣╕∆⁹ 

 

        7 ⸗♦ꜟ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ─  

 

8 ⸗♦ꜟ─  

 

⁷ 5 /10a⁸ 60 /

⁷ 3 ⁸ 3

⁷1 1 √╡─ 72 8 ×9

╕⅝
⸗♦ꜟ

⁷ ha 53.1 50.0

℮∟♃ⱴⱠ◑ 2.1

⁷⁷ 15.0 15.0

⁷⁷ 17.0 15.0

⁷⁷ 19.0 20.0

⁷ 3,091 2,464 

2,741 2,577 

⁷ 5,831 5,040 

2,388 2,074 

3,443 2,966 

230 124 

1,652 1,505 

1,561 1,337 

h 7,411 5,752

℮∟ 5,113 4,508

⁷⁷ 2,298 1,244
1
2
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ה ▬ ⸗♦ꜟₒ♃ⱴⱠ◑ ╕⅝ ₓ 

  ≤ ─ ⌐⁸♃ⱴⱠ◑ ≤ ╕⅝ ╩ ⇔√⸗♦ꜟ≢∆⁹ 

  ╕⅝ ⌐ ╩ ╖ ╦∑≡ ∆╢↓≤≢⁸4 7 ╩ ⌐

─ ╩ ╡⁸2 ─ ⅜ ╠╣╕∆⁹ 

 

        9 ⸗♦ꜟ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 ─  

 

10 ⸗♦ꜟ─  

 

 

ה
⸗♦ꜟ

⁷ ha 53.7 50.0

℮∟♃ⱴⱠ◑ 1.1

⁷⁷♃ⱴⱠ◑ 1.6

⁷⁷ 15.0 15.0

⁷⁷ 17.0 15.0

⁷⁷ 19.0 20.0

⁷ 3,270 2,464 

2,751 2,577 

⁷ 6,022 5,040 

2,452 2,074 

3,570 2,966 

242 124 

1,665 1,505 

1,662 1,337 

h 7,558 5,752

℮∟ 5,133 4,508

⁷⁷ 2,424 1,244
1
2

⁷ 5 /10a⁸ 60 /

⁷ 3 ⁸ 3

⁷1 1 √╡─ 72 8 ×9
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► ☿♇♩ ה ⸗♦ꜟₒ♃ⱴⱠ◑(☿♇♩ ⁸ ╕⅝ ) ₓ 

⌐⁸☿♇♩ ≤ ╕⅝ ╩ ⇔√ ⸗♦ꜟ⁹ 

  ╕⅝ ⌐☿♇♩ ╩ ╖ ╦∑≡ ∆╢↓≤≢⁸ ⌐ ╡ ⅎ

≡ 3 ─ ⅜ ╠╣╕∆⁹8 ╛ 11 12 ─ ─ ╙

╕∆⁹ 

        11 ⸗♦ꜟ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4  

 

     12 ⸗♦ꜟ─  

 

 

⁷ 4 /10a⁸ 200 /

⁷ 3 ⁸ 3

⁷1 1 √╡─ 72 8 ×9

ה♩♇☿
⸗♦ꜟ

⁷ ha 31.8 30.0 

℮∟☿♇♩ 0.3

⁷⁷ ╕⅝ 1.5

⁷⁷ 15.0 15.0

⁷⁷ 15.0 15.0

⁷ 2,653 1,963 

1,414 1,380 

⁷ 4,067 3,343 

1,745 1,411 

2,322 1,932 

97 58 

1,449 1,306 

776 568 

h 5,119 3,812

℮∟ 4,148 3,228

⁷⁷ 971 584
1
2
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─⌡╠™ 

╒ ─ │↑╛ ה │⁸ ─ ⌐ ╩ ⅎ╢ ⌂

≢∆⁹ ─ ⌐⅔™≡⁸ ⌂ ה ─ ╩

⇔≡⅔↑┌⁸ ↔≤─ ⌐ ⇔√╒ ─ ╛⁸ ─ ⌂≥─ ⌐⁸

⌐ ≈≤ ≢⅝╕∆⁹⇔⅛⇔⁸ ה ╩ ═╢⌐│⁸ ≢╒ ─

╩ ╡⁸∕─ ─Ɽ♃כfi╩ ═╢ ⅜№╡⁸ ≢ ⌐ ℮⌐│

⌂ ⁸ ⅜⅛⅛∫≡⇔╕™╕∆⁹ 

ⱪ꜡☺▼◒♩≢│⁸ ─ ╩♃כ♦ ∆╢↓≤⌐╟╡⁸ ◄ꜞ▪─

╩ ≢ ⇔⁸╒ ≢ ה ╩ ⇔⁸ⱴ♇ⱪ ∆╢ ╩

⇔╕⇔√⁹ⱴ♇ⱪ│Web◦☻♥ⱶ≤⇔≡ⱱכⱶⱭכ☺≢ ⌐⇔⁸↕╠⌐

─ ╩♃כ♦ ⌐ ╡ ╪≢ ╩ ™⁸╒ ─↕╕↨╕⌂ ╩ꜞ▪ꜟ♃

▬ⱶ⌐ ה ≢⅝╢╟℮⌐⇔╕⇔√⁹ ⁸JA ≤™∫√ ⁸

⌂⸗♬♃ꜞfi◓⅜ ≢№╡⁸ │ꜞ▪ꜟ♃▬ⱶ≢ ╩♃כ♦ ╢↓≤⌐╟╡⁸

⁸╒ ⌐ ≡╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ─ ╩ 

∆╢  

3- 1- 1 ╩ ™√╒ ─ ⅎ╢  

ה 1 ⱴ♇ⱪ⌐╟╢ ⅎ╢ ─▬ⱷכ☺ 

⅛╠─♃▬ⱶꜞכ⌂ ⌐כⱣכ◘╩ ╩☺כⱶⱭכⱱ│כ◙כꜚ⁸⇔

⇔≡ ↕╣√ ₁─ ╩ ≢⅝╢⁹ 
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─  

▪ ⇔√  ♃כ♦

─ ה │⁸ ─ ─ ╛⁸ ─ ─

⌂≥⁸ ─ ─Ɽ♃כfi⌐╟╡ ═╢↓≤⅜ ≢∆⁹ ♃כ♦

╩ ™√ ─ │ ⌐╙ ╖╠╣≡⅝╕⇔√⅜⁸ ─ꜝfi♪◘♇♩

⌂≥│ ∂ ╩ ∆╢ ⅜ ↄ⁸ ╩≤╠ⅎ⌐ↄ™≤™

℮ ⅜№╡╕⇔√⁹ 

  ≢│⁸ ESA ⌐╟╡ ∟ Ⱡכ♃fi▬⅜♃כ♦⁸╣╠→

♇♩ ≢ ≢ ↕╣≡™╢ Sentinel - 2 ╩ ™≡™╕∆⁹Sentinel - 2│

⅜ 10 20m≤ ™√╘⁸╒ ≤™∫√ ≢ꜟכ◔☻™⅛ ⅜≢⅝╕∆⁹↕╠

⌐⁸3 5 ⅔⅝≤™℮ ╩♃כ♦≢ ╢↓≤⅜≢⅝╢√╘⁸№╢ ─

─ ∞↑≢⌂ↄ⁸ ─ ─Ɽ♃כfi╕≢ ⅛ↄ ═╢↓≤⅜ ≢∆⁹ 

 

ה ▬ ⱴ♇ⱪ  

╩♃כ♦ ™√ ה ⱴ♇ⱪ ─ ╣╩ 2⌐ ⇔╕∆⁹╕∏⁸

⌐╒ ≢ ⇔√ ≤⁸ ∂ ⁸ ∂ ─ Sentinel - 2 ╩♃כ♦ ⇔⁸

╩ ™ ≢ ∆╢⸗♦ꜟ ╩ ⇔╕⇔√⁹↓─ ╩ ™≡⁸ ─

╠⅛♃כ♦ ╩ ╘⁸ ─ ⱴ♇ⱪ╩ ⇔╕⇔√⁹ ⌐⁸

─ ─ ╛⁸ ⅛╠─ ─ ⌐≤╙⌂℮ ⅛╠⁸ ה

╩ ╘⁸ ─ ה ⱴ♇ⱪ╩ ⇔╕⇔√⁹ⱴ♇ⱪ│ ⅜

⇔≡™╢ ⱳꜞ◗fi╩ ⇔⁸╒ ≢ ⇔≡ ⇔╕⇔√⁹ ◄ꜞ▪│

⌐╦√╢ ─℮∟⁸ ⱳꜞ◗fi─ ↕╣≡™╢◄

ꜞ▪≤⇔╕⇔√⁹ 
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ה 2 ⱴ♇ⱪ  

◄ꜞ▪ 
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► Web◦☻♥ⱶ─  

▬─ ≢ ⇔√ⱴ♇ⱪ⌐≈™≡⁸∕─ ה ╩ ╢√╘⁸Web◦☻

♥ⱶ╩ ⇔⁸ⱱכⱶⱭכ☺ ≢ⱴ♇ⱪ╩ ≢⅝╢ ╩ ⅎ╕⇔√⁹∕─

╩ 3⌐ ⇔╕∆⁹ⱱכⱶⱭ⁸│≢☺כ ה ∞↑≢⌂ↄ⁸ ⌂

─ ╩╒ ↔≤⌐ ⇔⁸ ─Ɽ♃כfi⅜ ╠╣╢╟℮⌐⇔╕

⇔√⁹↕╠⌐⁸▬fi♃כⱠ♇♩ ≢ ↕╣≡™╢ ─ ╩♃כ♦

⌐ ╡ ╪≢ ╩ ™⁸╒ ─ ─ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ה

≢⅝╢╟℮⌐⇔╕⇔√⁹ ∑≡⁸ ─ ─ ⌐ ≈ NDVI ╙

⌐ ╠⅛♃כ♦ ⁸ⱴ♇ⱪ ⇔⁸ꜞ ▪ꜟ♃▬ⱶ≢ ≢⅝╢╟℮⌐⇔╕⇔√⁹ 

ⱱכⱶⱭכ☺≢ ⇔√ⱴ♇ⱪ─ ╩ 4⌐⁸Web◖fi♥fi♠─ ╩ 1⌐

⇔╕∆⁹1kmⱷ♇◦ꜙ ╩♃כ♦ ╡ ╣⁸◒ꜞ♇◒⇔√╒ ─ ⁸

┘NDVI╩⁸ ─◓ꜝⱨ≤⇔≡ ∆╢ ╩ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

4 ⱱכⱶⱭכ☺ ≢ ⇔√ ⱴ♇ⱪ 3 Web◦☻♥ⱶ─  3 Web◦☻♥ⱶ◖fi♥fi♠  
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4 ⱱכⱶⱭכ☺ ≢ ⇔√ ⱴ♇ⱪ 

  Web◦☻♥ⱶ◖fi♥fi♠  
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─⌡╠™ 

 ╒ ─ ╩ ∆╢⌐│⁸ ─ ╩ ⇔ ⌂ ╩ ∆

⅜№╡╕∆⁹ ⌐⁸ ─ ─ ╩ ↑≡™╢ ≢│⁸ ╛

⅜ ∆╢√╘⁸ ─ ─ ╩ ⇔⁸ ─ ⌐

∂√ ⅜ ⌐⌂╡╕∆⁹∕↓≢⁸ ╩ ™≡ ─ ╩

⇔⁸ ⌂ ╩ ∆╢↓≤⌐╟∫≡⁸ ─ ⅛╠╒ ─ ⌂

╛ ─ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

 

─  

 ≤│⁸ ╩ ⇔≡ ─ ─ ╛

╩ ⇔√ ⅛↑─ ECa ╩ ∆╢ ≢∆⁹ ⅜

™≤↓╤≢№╣┌⁸ECa╩ ∆╢↓≤≢ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

∕↓≢⁸ ≤⇔≡⁸ ─ EM38- MK2╩ ⸗

≢♪כ ∆╢↓≤⌐╟╡⁸╒ ─ 35cm⁸75 ╕≢─ 2 ─ ↕ ⌐ ⱴ

♇ⱪ╩ ∆╢↓≤⅜≢⅝╕∆⁹↓╣╕≢ ↕ ─ ╩ ≢ ∆╢↓≤│

⌐≢⅝╕⇔√⅜⁸∕╣╩ ⌐ →≡ ∆╢↓≤│ ≢⇔√⁹↓─ ─

╩ ℮↓≤≢⁸ ha ─ ╩ ⌐⁸╒ ╒ה ─ ─

3- 1- 2 ╩ ™√ ─╒ ─ ⅎ╢  

1 ─ ⌐ ∆╢ ─ ▬ⱷכ☺  

2 ╩ ™√ ♪כ⸗ ⌐╟╢ ─  

  ─ ≢⁸╒ ⌐ ∫≡ 15m ≢ ⇔⌂⅜╠  

ה  

ה

 
ה  

GPS  GPS  
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╩ ⌐ ∆╢↓≤⅜≢⅝╕∆ 2,3 ⁹⌂⅔⁸ ⅛↑─ ECa⌐ ⅜№╢ ≢

╩ ⇔≡╖╢≤⁸ECa⌐ ∂≡ ⌐ ⅜№╢↓≤╩ ⇔≡™╕∆(

4)⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╒ ─ ⅜ ─ ⁸ ─ ⅜ ⁸ ⌐

╣╢╟℮⌐ ╩ ∆ ⅜№╡╕∆⁹ ה ─ ה ⌐ ⅎ≡⁸

─ ⁸ ─ ─ ╩ ═⁸ 5─ⱨ꜡כꜗ♅כ♩⌐⇔√⅜∫≡

─ ╩ ∆╢↓≤≢⁸ ≢ ─ ╖∟╩ ⌐ ╢√╘─ ╩

∆╢↓≤⅜≢⅝╕∆( 6)⁹ 

╕√⁸ ─ ⌐≈™≡╙⁸ ⌐╟∫≡ ∆╢↓≤⅜≢⅝╕

∆⁹ 7⌐ ∆╟℮⌐⁸ ╡╟⌐(fiכ꜠♪♩♇◌) ─ ⅝⅜ ╖⁸ ≢

─ ╡⅜ ⅎ≡™╢ ─╟℮⌐⁸ ≢ ⇔√ ─ ⅝╩ ╢↓≤⅜

≢⅝╕∆⁹ 

3 30ha ꜠ⱬꜟ─ ─ ⱴ♇ⱪ  

2020 10 35 75  

450Ỳ 

700Ỳ 

 

400  

220  

4 ⱴ♇ⱪ ─ ⅛↑─ECa⅜ ™ ≤ ™ ─ ( )─

 (2019 26 35cm )  
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5 ⱨ꜡כꜗ♅כ♩ 

7 ╩ ™√ ─ ─  

╡╟⌐(fiכ꜠♪♩♇◌) ╖∟≤ ⅜ ↕╣ ─ ⅝⅜

╪≢™╢ ─ ╡⅜ ⇔≡™╢ 

 
( ṇ )   

(2020 6 10 )  

וֹפּ ECa(35 ,6 10 )  

וֹפּ ECa(75 ,6 10 )  

(2020 4 23 )  

וֹפּ ECa(35 ,4 23 )  

וֹפּ ECa(75 ,4 23 )  

ECa(ỲS/m) 

פּ
וֹ

 

 

(

Ṿ) 

ECa(ỲS/m) 

з ─  

ủ (a)  

 

и ─ ─  

ủ (b)  

ủ  

fi(c)כ꜠♪♩♇◌ה   

ה ◘Ⱪ♁▬ꜝ(d)  

ה (e)  

 

 

 

 

 

 

 

6 ≢≢⅝╢ ─√╘─  

(a)  

( b)  

( e)  ( c)  ( d)  
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─⌡╠™ 

⁸ UAV fiכ꜡♪ ─ ה ⌐╟╡⁸ ꜠ⱬꜟ≢ ⌐

─ ⅜ ╢╟⌐fiכ꜡♪⁹√⇔╕⅝≡∫⌂≥ ─ ≢ ≢⅝╢ │

ha ha≤ ╟╡ │ ↄ⌂╡╕∆⅜⁸ ⇔√™♃▬Ⱶfi◓≢

⌐ ≢⅝╢↓≤⁸╒ ─ ⅜ ≢⅝⌂™ ≢╙ ≢⅝╢↓≤⌂≥⁸

⌐│⌂™ⱷꜞ♇♩⅜№╡╕∆⁹ │ ⅜fiכ꜡♪─ ⇔≈≈№╡⁸

ⱴꜟ♅☻Ɑ◒♩ꜟ◌ⱷꜝ╩ ∆╢↓≤≢ ≤─ ╙ ≢∆⁹ 

╒ ≢ ⱶꜝ⅜ ∂╢ │↕╕↨╕≢∆⅜⁸∕─ ≈⌐ ╕√│

⌐╟╢ ⅜ ╩fiכ꜡♪⁹∆╕╣╠→ ™√ ⌐╟╡╒ ─

╩ ⌐ ⅎ╢ ∆╢↓≤≢⁸ ⱶꜝ─ ⅜ ⌐ ∆╢⅛≥℮

⅛ ∆╢√╘─ ≤⌂╡╕∆⁹ ≢│⁸∕─ ╩ ⇔╕∆⁹ 

─fiכ꜡♪⁸⅔⌂ ⌐ ⇔≡│⁸ 150m ⁸ ╛ ≢─

─ ⅜ ⌂≥ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

─  

▪ ⌂  ≡™≈⌐▪▼►♩ⱨ♁ה

   ≢ ∆╢ ≢│⁸ ─ ╩♩ⱨ♁ה ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3- 1- ╩fiכ꜡♪3 ™√╒ ─ ⅎ╢  

Ṑ∙ʾЊТЕ ► ╥―ᴣᶊˢדˣ

Жк˔р DJI Phantom4 ϕ χἋ╖ 21
βPhantom4 Proᴣᶊ

⌠ϯФз DJI GS Pro
Жк˔рꜛ ‚“и˔Е Тз˔

β ᾢΚϤ

ЫиЎІЧϼЕ
иϸЮж

MAPIR Survey3
ˢRGNЯДиˣ

ʾự ᵰᵊ ╖ֲ

9
βЮ˔ϸ˔ ʻ
בּ ʼЫϳрЕσς
ḯϚ

ᵊ ЊТЕ AgisoftMetashape ϷиЊЯЃϱϼ 50̇ 60

ᵊ ЊТЕ ImageJ СϼЈи χ︡ Тз˔

GISЊТЕ QGIS
жІЌם▄
ЮАЄвЪзЁр⌠
ӽ ὓ

Тз˔
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▬  

   ↓↓≢│⁸50a╩ ⅎ╢╒ ⌐≈™≡⁸№╠⅛∂╘ ╩♩כꜟ ⇔√

⌐╟╡ ╩ ℮ ─ⱳ▬fi♩⌐≈™≡ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

(▪) DJI GS Pro╩ ™√ ─♩כꜟ ⱪ♇ꜝכⱣכ○⁸≢ │ 90

⁸ 70 ≤⇔╕∆⁹ │ 50m ≤⇔⁸ Ⱨ◒☿ꜟ

√╡ 2cm─ ╩ ⇔╕∆ 2 ⁹Survey3 ◌ⱷꜝ≢│⁸ ⅜↓

╣╟╡ ™≤ ⌐ ─ ≢ ⌐ ⱶꜝ⅜ ∂╢ ⅜№╡╕∆⁹

₈│♪כ⸗ ₉≤⇔⁸ ⅜ 10 11km/h ⌐⌂╢╟℮⌐

⇔╕∆⁹ 

(▬) Survey3 ◌ⱷꜝ─ ╩ Timelapse ≤⇔⁸ ▬fi♃כⱣꜟ│ 1 2 ⁸

╩♪כⱧ☻כ♃♇ꜗ◦ │ 1/500⁸ │ 1/250 1/100 ⌐ ⇔╕∆

3 ⁹ 

(►) Survey3◌ⱷꜝ≢│⁸○ꜟ♁ ╛ ─ ⌐ ─ ⅜

⌂─≢⁸╒ ⌐ 5m ⌐ⱱⱣꜞfi◓⇔⁸ ╩

™╕∆⁹ 

 

─  

ᵑ ╒ ╩ ⌐ ⇔≡ ∆╢ ⁸ ╛♩כꜟ ⅜ ╦╢≤

⅜ ∆╢ ⅜№╡╕∆─≢⁸≢⅝╢ ╡ ⇔⌂™≢ↄ∞↕™⁹ 

ᵒ ─ ⌐ ⌐ ⅜ ╠╣╢≤○ꜟ♁ ⌐ ⱶꜝ⅜ ∂╢

─≢⁸ №╢™│ ─ ╩ ┘╕⇔╞℮⁹⌂⅔⁸ ─ │ ⅜ ↄ⌂

╢─≢⁸≢⅝╢∞↑ ─ ╩ ╪≢ ⇔╕∆⁹ 

ᵓⱪ꜡Ɑꜝ⅜ ∆╢≤⁸ ⌐◌ⱷꜝ─ ⅜ ⅝ↄ⌂╢╒⅛⁸ ─

─ ⌐⌂╢─≢⁸ ⌐ ⌐ ⇔╕⇔╞℮⁹ 

1 Survey3 ◌ⱷꜝ╩ ╡ ↑√ Phantom4 ┘ ─  

Survey3◌ⱷꜝ 

GPS▪fi♥♫ 
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₃ DJI GS Pro ≢─ ♩כꜟ  

2 DJI GS Pro≢─ ─♩כꜟ  

3 Survey3◌ⱷꜝ─ ─  
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►  

   ↓↓≢│⁸ⱴꜟ♅☻Ɑ◒♩ꜟ◌ⱷꜝ─○ꜟ♁ ⅛╠ ⱴ♇ⱪ╩ ⇔⁸

ⱴ♇ⱪ ⌐ⱳꜞ◗fiⱷ♇◦ꜙ╩ ⇔≡⁸ ⱷ♇◦ꜙ ─ ─ ╩

╘╢ ╩ ⇔╕∆⁹ 

(▪)ⱴꜟ♅☻Ɑ◒♩ꜟ◌ⱷꜝ─ ╩ ♁ⱨ♩ Metashape ⌐ ╡

╖⁸○ꜟ♁ ╩ ⇔╕∆⁹Survey3 ◌ⱷꜝ≢│⁸♁ⱨ♩⌐ ╩ ╡

╗ ⌐ ╩♃כ♦ ™√◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ≢∆⁹ 

(▬) GIS♁ⱨ♩ ≢│QGIS2.18╩ ≢ ╩ ℮√╘⁸ ⇔√○ꜟ♁

╩GeoTIFF ≢ ⇔╕∆⁹∕─ ⁸ │ ╩ ⇔╕∆

─ ≢│UTM ╩ ⇔≡™╕∆ ⁹ 

(►) GIS♁ⱨ♩⌐○ꜟ♁ ╩ ╡ ╖⁸ꜝ☻♃ ╩ ⇔≡ ⱴ

♇ⱪ╩ ⇔╕∆⁹₈ꜝ☻♃ ₉ ╩ ⇔⁸ ╩ ⇔╕∆

4 ⁹₈OK₉╩◒ꜞ♇◒∆╢≤ ⱴ♇ⱪ⅜ ↕╣╕∆ 5 ⁹⌂⅔⁸

│ ─ ⌐╟∫≡ ⌂╢≤ ⅎ╠╣╢─≢⁸ ⌐ ⇔ ⇔≡⅔

ↄ ⅜№╡╕∆ ♩Ⱨ♇◒ 1 ⁹ 

(◄)∕─ ─ ╩⇔╛∆ↄ∆╢√╘⁸₈ ╩ⱪⱨ□▬ꜟ꜠▬ꜘ₉כ▼◦

⇔⁸ ╒ ⌐ ─ⱳꜞ◗fiⱷ♇◦ꜙ╩ ⇔╕∆ 6 ⁹↓─ ⁸

ⱳꜞ◗fi─ ⌐│⁸ ∏○ꜟ♁ ≤ ∂╙─╩ ⇔≡ↄ∞↕™⁹ⱳꜞ

◗fi─ ≤⇔≡⁸ ⌂ⱳꜞ◗fi╩ ≡ⱴ♬ꜙ▪ꜟ≢ ∆╢⁸ ⅝⌂

ⱳꜞ◗fi╩ ⇔≡ ∆╢⁸№╠⅛∂╘ⱳꜞ◗fi─◘▬☼╩ ⇔≡ ≢

∆╢⌂≥─ ⅜№╡⁸ ⌐ ∂≡ ⇔╕∆⁹ⱳꜞ◗fi ID ⅜

⌐ ↕╣╢─≢⁸ ⌐ ∂≡ ⇔╕∆⁹ 

(○) QGIS2.18≢│⁸₈ꜝ☻♃₉ⱷ♬ꜙכ ─₈ ₉╩ ⇔⁸ ⱳꜞ◗fi

─ ─ ╩ ⇔╕∆⁹₈ꜝ☻♃꜠▬ꜘ₉⌐(►)≢ ⇔√

ⱨ□▬ꜟ╩ ⇔⁸ ₈ ₉╩♅▼♇◒⇔≡₈OK₉╩◒ꜞ♇◒∆╢

≤⁸ⱳꜞ◗fi─ ꜟⱩכ♥ ⌐ ⅜ ↕╣╕∆ 7 ⁹╕√⁸∕─

⌐ ≠⅝⁸ ⱳꜞ◗fi╩ ↑⇔≡ ∆╢↓≤⅜≢⅝╕∆⁹ Ⱪכ♥

ꜟ╩ ⇔⁸◖Ⱨכ Ɑכ☻♩≢ ♁ⱨ♩⌐ ╡ ↑╢↓≤⅜≢⅝╢─

≢⁸ ⌂≥ ─ ≤─ ╩ ∆╢↓≤⅜ ≢∆⁹ 
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ⱨ□▬ꜟ ╩  

βSurvey3◌ⱷꜝ─  

@1: Ᵽfi♪ 

@3 Ᵽfi♪ 

ΓOlsotestΔ│○ꜟ♁ ─ⱨ□▬ꜟ  

 (%) - 90.803 *  D + 43.535 

103 ─ Ᵽfi♪─Ⱨ◒☿ꜟ  

0.266 Ᵽfi♪─ ⱷכ◌כ  

108 ─ Ᵽfi♪─Ⱨ◒☿ꜟ  

0.279 Ᵽfi♪─ ⱷכ◌כ  

0.0392 ♁▬ꜟꜝ▬fi─  

≢│⁸ ─

⌐ ™ꜝ▬♩◓꜠

╩כ ⁹ 

─  

(%) 

≢  כꜝ◌

 

4 QGIS─ꜝ☻♃ ╩ ⇔√ ─  

5 ↕╣√ ⱴ♇ⱪ 
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6 ⱴ♇ⱪ ⌐ ↕╣√ⱳꜞ◗fiⱷ♇◦ꜙ 

7 ⌐ ≠⅝ ↑↕╣√ⱳꜞ◗fiⱷ♇◦ꜙ ┘ 

⌐ꜟⱩכ♥ ↕╣√ ⱳꜞ◗fi ─  
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♩Ⱨ♇◒ 1 ─ ┘ ╩ ™√ 

ⱴ♇ⱪ  
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─⌡╠™ 

⌡ 50a╩ ⅎ╢ ─╒ ≢│⁸ ⅛╠ ╩ ∆↓≤⅜ ≢⁸╒

№╢™│ ╩ ⇔⌂⅜╠ ∆╢ ⅜№╡╕∆⁹ ╢╟⌐fiכ꜡♪⁸ ≢│

⌐ ╩≤╠ⅎ╢↓≤⅜≢⅝⁸╒ ─ ╩ ≢ ∆╢↓≤⅜ ⌐⌂╡╕

∆⁹↕╠⌐⁸ ≤⇔≡ ∆╢↓≤≢⁸ ⌐╒ ↔≤─ ⱴ♇ⱪ╩

⇔√╡⁸╒ ╛╒ ─ ─Ᵽꜝ≈⅝ ╩ ⌐ ⇔√╡∆╢↓≤⅜

⌐⌂╡╕∆⁹ ⅎ≡⁸ ⱴ♇ⱪ╩ ⱴ♇ⱪ╛ ⱴ♇ⱪ≤ ∑≡ ∆

╢↓≤≢⁸ ⱶꜝ ╩ ⇔⁸ ⌂ ─ ⌐ ∟╕∆⁹↓↓≢│⁸

⌐╟╢ ⱴ♇ⱪ─ ≤⁸∕╣╩ ⇔√ ╩™ↄ≈⅛

⇔╕∆⁹ 

 

─  

╛ Ⱬꜞ≢ ⇔√ ╩╙≤⌐ ─ ╩ fi☿♩כ⸗ꜞ╢∆

◦fi◓ ≢│⁸ ─ ≤⇔≡⁸NDVI ⌐ ↕╣╢

─ ╩ ⇔√ ⅜ ↕╣≡⅝╕⇔√⁹ ⁸ ◌ⱷꜝ─

⅜ ╙≡™⅔⌐fiכ꜡♪⁸≢≥↓∞╪ ⌐ ╩ ∆╢↓≤⅜≢⅝╢╟℮

⌐⌂∫≡™╕∆⁹ 

≢♃ⱴⱠ◑⁸Ⱪ꜡♇◖ꜞ⁸כⱠ◑─ ╩ ∫√≤↓╤⁸ ⌂NDVI

⌐ ═≡SAVI ─╒℮⅜╟╡ ≤ ⅎ╠╣√√╘⁸ ≢│SAVI

╩ ⇔╕∆ ♩Ⱨ♇◒ 2 ⁹ 

⌂⅔⁸ ⌐fiכ꜡♪⌂ ─ ◌ⱷꜝ≢╙⁸ ⱶꜝ ╩ ⌐

∆╢↓≤⅜≢⅝╕∆⅜ ♩Ⱨ♇◒ 3 ⁸ ╩ ∆╢↓≤≢↕╠⌐ ⌂

⅜ ≤⌂╡╕∆⁹ 

  

▪ ⌂  ≡™≈⌐▪▼►♩ⱨ♁ה

╩fiכ꜡♪₈   ™√╒ ─ ⅎ╢ ₉─ 2 ▪≤ ∂≢∆⁹ 

 

▬  

╩fiכ꜡♪₈   ™√╒ ─ ⅎ╢ ₉─ 2 ▬≤ ∂≢∆⁹ ≤

↕∑≡ ∆╢ │⁸ ╛♩כꜟ ─ ╙ ≤⇔√╒℮⅜╟™≢⇔╞

℮⁹ 

  

3- 1- ╩fiכ꜡♪4 ™√ ─ ⅎ╢  
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 ♩Ⱨ♇◒ 2 SAVI ⌐≈™≡ 



47  

►  

   ↓↓≢│⁸ⱴꜟ♅☻Ɑ◒♩ꜟ◌ⱷꜝ─○ꜟ♁ ⅛╠ ⱴ♇ⱪ╩ ⇔⁸

ⱴ♇ⱪ ⌐ⱳꜞ◗fiⱷ♇◦ꜙ╩ ⇔≡⁸ ⱷ♇◦ꜙ ─ ─ ╩

╘╢ ╩ ⇔╕∆⁹ 

(▪)ⱴꜟ♅☻Ɑ◒♩ꜟ◌ⱷꜝ─ ╩ ♁ⱨ♩ Metashape ⌐ ╡

╖⁸○ꜟ♁ ╩ ⇔╕∆⁹Survey3 ◌ⱷꜝ≢│⁸♁ⱨ♩⌐ ╩ ╡ ╗

⌐ ╩♃כ♦ ™√◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ≢∆⁹ 

(▬) GIS♁ⱨ♩ ≢│QGIS2.18╩ ≢ ╩ ℮√╘⁸ ⇔√○ꜟ♁

╩GeoTIFF ≢ ⇔╕∆⁹∕─ ⁸ │ ╩ ⇔╕∆

─ ≢│UTM ╩ ⇔≡™╕∆ ⁹ 

(►) GIS♁ⱨ♩⌐○ꜟ♁ ╩ ╡ ╖⁸ꜝ ☻♃ ╩ ⇔≡ SAVI

ⱴ♇ⱪ╩ ⇔╕∆⁹QGIS2.18≢│⁸₈ꜝ☻♃ ₉ ╩ ⇔⁸ 1─≤

⅔╡ ╩ ⇔╕∆⁹₈OK₉╩◒ꜞ♇◒∆╢≤ SAVI ⅜ ↕╣╕∆

2 ⁹ 

SAVI─ │ ─≤⅔╡≢∆⁹L │ ⌐ ∆╢ ≢⁸ 0.5 ⅜

↕╣╕∆⁹NIR│ ⁸R│ ╩ ⇔╕∆⁹ 

ὛὃὠὍ ρ ὒ  
ὔὍὙὙ

ὔὍὙὙ ὒ
 

(◄)₈ ╩ⱪⱨ□▬ꜟ꜠▬ꜘ₉כ▼◦ ⇔⁸ ╒ ⌐ⱳꜞ◗fiⱷ♇◦

ꜙ╩ ⇔╕∆ 3 ⁹↓─ ⁸ⱳꜞ◗fi─ ⌐│⁸ ∏○ꜟ♁ ≤ ∂

╙─╩ ⇔≡ↄ∞↕™⁹ⱳꜞ◗fi─ ≤⇔≡⁸ ⌂ⱳꜞ◗fi╩ ≡ⱴ

♬ꜙ▪ꜟ≢ ∆╢⁸ ⅝⌂ⱳꜞ◗fi╩ ⇔≡ ∆╢⁸№╠⅛∂╘ⱳꜞ◗fi

─◘▬☼╩ ⇔≡ ≢ ∆╢⌂≥─ ⅜№╡⁸ ⌐ ∂≡ ⇔

╕∆⁹ⱳꜞ◗fi ID⅜ ⌐ ↕╣╢─≢⁸ ⌐ ∂≡ ⇔╕∆⁹ 

(○)₈ꜝ☻♃₉ⱷ♬ꜙכ ─₈ ₉╩ ⇔⁸ ⱳꜞ◗fi ─ SAVI─

╩ ⇔╕∆⁹₈ꜝ☻♃꜠▬ꜘ₉⌐(►)≢ ⇔√ SAVIⱨ□▬ꜟ╩ ⇔⁸

₈ ₉╩♅▼♇◒⇔≡₈OK₉╩◒ꜞ♇◒∆╢≤⁸ⱳꜞ◗fi─ ꜟⱩכ♥

⌐ ⅜ ↕╣╕∆ 3 ⁹↓─ ╩ ⇔≡⁸ ╛ ≤─

╩ ≢⅝╕∆⁹ ╩ꜟⱩכ♥ ⇔⁸◖Ⱨכ Ɑכ☻♩≢ ♁ⱨ♩⌐

╡ ↑╢↓≤⅜ ≢∆⁹ 
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βSurvey3◌ⱷꜝ─  

@1: Ᵽfi♪ 

@3 Ᵽfi♪ 

ΓOlsotestΔ│○ꜟ♁ ─ⱨ□▬ꜟ  

ⱨ□▬ꜟ ╩  

137 ─ Ᵽfi♪─Ⱨ◒☿ꜟ  

0.279 Ᵽfi♪─ ⱷכ◌כ  

134 ─ Ᵽfi♪─Ⱨ◒☿ꜟ  

0.266 Ᵽfi♪─ ⱷכ◌כ  

Survey3

≢│⁸ ─
⌐ ™ꜝ▬♩◓꜠
╩כ ⁹ 

1 QGIS─₈ꜝ☻♃ ₉ ╩ ⇔√ ─  

2 ↕╣√ SAVI ⱴ♇ⱪ 

β0╩ ⁸0.35 ╩ ≤⇔≡ Ᵽfi♪ ⌐כꜝ◌ ⇔√╙─⁹ 
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3 SAVI ⱴ♇ⱪ ⌐ ⇔√ⱳꜞ◗fiⱷ♇◦ꜙ 

βⱳꜞ◗fiⱷ♇◦ꜙ─ ⌐ꜟⱩכ♥ ⱷ♇◦ꜙ─ SAVI ⅜ ↕╣≡™╢⁹ 
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◄  

  ⱴ♇ⱪ╩ ⱴ♇ⱪ╛ ⱴ♇ⱪ≤ ∑≡ ∆╢↓≤≢⁸ ⱶꜝ

╩ ⇔⁸ ⌂ ─ ⌐ ∟╕∆⁹↓↓≢│⁸ ⱴ♇ⱪ╩

⇔√ ╩™ↄ≈⅛ ⇔╕∆⁹  

 

(▪)Ⱡ◑ ⱴ♇ⱪ─  

≤ ≤─ ╩ ⇔≡⅔ↄ↓≤≢⁸╒ ↔≤╛ⱳꜞ◗fiⱷ♇◦

ꜙ↔≤─ ⱴ♇ⱪ⅜ ≢⅝╕∆⁹ ⌐ ∆╢↓≤≢⁸

─ ╛ ─ ⌐ ≈╒⅛⁸ ─ ™ ⅜ ≢⅝╢─≢⁸

│№╠⅛∂╘ ╩ ∂≡⅔ↄ⌂≥─ ⌐ ≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Ⱡ◑╒ ─ ⱴ♇ⱪ 

β 1.5ha⁸ ─ │ t/10a ≢№╢⁹ 

5 SAVI ≤ ≤─  

♃ⱴⱠ◑ Ⱡ○▪ה☻כ╙╖∂ ⁸2020 ⁸ ה ╒  

Ⱪ꜡♇◖ꜞכ ⅔│╟℮⁸2019 ┘ 2020 ⁸ ╒  

Ⱡ◑ Ɽ꞉⁸2019כ ┘ 2020 ⁸ ה ה ╒  

β♃ⱴⱠ◑│ ⁸Ⱪ꜡♇◖ꜞכ│ ⁸Ⱡ◑│ ─ ⅛╠
⇔√ ╩ ™√⁹╕√⁸ │ ╛ ⌐╟╡ ⌂╢ ⅜№╢⁹ 
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(▬)Ⱪ꜡♇◖ꜞכ╒ ⌐⅔↑╢ ⱶꜝ─  

ⱶꜝ⅜╖╠╣√ Ⱪ꜡♇◖ꜞכ╒ ⌐≈™≡⁸ ⱴ♇ⱪ╩

⇔╕⇔√ 6 ⁹↓─ⱴ♇ⱪ─ ♃▬ꜟ 4m×8m ⌐№╦∑≡ ╩ ⇔

─ P59 ╩ ∫√≤↓╤⁸ ≤ ⌐ ─

⅜╖╠╣╕⇔√ 7 ⁹↓─↓≤⅛╠⁸ ┼─ ⌂

╛ ─ ⱶꜝ─ ⅜ ⌐ ≢№╢≤ ↕╣╕⇔√⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

  

r = 0.540**

r = 0.483**

0.4
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0.9

2.0 4.0 6.0 8.0 10.0 12.0
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S
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D
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I

7 ⱶꜝ─№╢╒ ≢─ ≤Ⱪ꜡♇◖ꜞכ ≤─  

βⱩ꜡♇◖ꜞכ fiכ꜡♪│ ⌐╟╢ SAVI⁹ 

 │ ⌐╟╡ ⁹ 

ṕ9 18 Ṗ 

β ⅎⱩ꜡♇◖ꜞכ 

╒ 20a 

SAVI  

6 ⱶꜝ─№╢Ⱪ꜡♇◖ꜞכ╒ ─ ⱴ♇ⱪ 

ṕ10 3 Ṗ 


