
 

 

 

 

 

 

ה ה  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

      

                   

  ························································  

 

 ꞉fiⱫꜟ☻─ ⌐≈⌂⅜╢  ··················  

 ─ ┘ ≠ↄ╡─  ························  

( 1)  ─  ·······································  

( 2)  ─  ·······································  

( 3)   ···········································  

( 4)  ─  ·············································  

( 5)  pH─  ············································  

( 6)  ∕─ ≠ↄ╡ ─  ·································  

( 7)   ·················································  

 ─  ··············································  

( 1)  ─ ⌐╟╢  ·····························  

( 2)  ─  ·········································  

( 3)  ╛ ⌐ ⇔√ ─  ·······························  

 

  ··················································  

 ⌐⅔↑╢ ─ ⅎ  ······································  

(1)  ≤  ·············································  

(2)   ·····················································  

 ─  ··················································  

(1)   ···············································  

(2)   ···············································  

 ─  ····················································  

( 1)   ·············································  

▪  ····················································  

     ( )  ◖◦ⱥ◌ꜞ ·············································  

     ( )  ≈ↄ⇔ ···············································  

     ( )  ≈ↄ⇔ ···············································  

     ( )  ≈ↄ⇔ ·············································  

     ( )  ⱥⱡⱥ◌ꜞ ·············································  

     ( )  ╡≈ↄ⇔ ·············································  

     ( )  ≈╛⅔≤╘ ·············································  

( )  ♠◒◦ⱱⱴ꜠ ···········································  

▬  ····················································  

     ( )   ·················································  



 

     ( )   ·················································  

► ╙∟  ····················································  

     ( )  ⱥꜜ◒⸗♅ ·············································  

◄  ····················································  

( )  Ⱶ☼ⱱ♅◌ꜝ  ···································  

( )  ♠◒◦ⱱⱴ꜠ ─  ·······························  

(2)  ↔≤─  ···········································  

▪  ····················································  

▬  ····················································  

► ▬♃ꜞ▪fiꜝ▬◓ꜝ☻  ····································  

◄ ™←↕  ··················································  

( 3)  ⌐ ≠ↄ ─  ·······························  

▪ ◖◦ⱥ◌ꜞ  ····································  

▬ ≈ↄ⇔ ··················································  

► ≈ↄ⇔ ··················································  

◄ ≈ↄ⇔ ················································  

○ ⱥⱡⱥ◌ꜞ ················································  

◌ ╡≈ↄ⇔ ················································  

( 4) ◔☻כꜝ◌  ꜟ╛ ╩ ™√  ···················  

  ············································ ꜟכ◔☻כꜝ◌ ▪

▬  ··················································  

( 5)  ─ ╕⇔™ ─  ·································  

(6)  ┘  ·································  

▪  ··················································  

( )   ···················································  

( )  ─  ·········································  

( )  ─  ·········································  

( )  ─  ···························  

▬ ⌐╟╢  ······························  

( )  ⌐⅔↑╢  ···································  

( )  ⌐⅔↑╢  ···································  

( )  ─  ·········································  

► ⌐╟╢  ··································  

◄ ⌐╟╢  ······································  

( )  ⌂√⌡ ⅛∆ ···········································  

( )  ┤╪ ⌂√⌡ ⅛∆  ···············  

( )  ꜠fi◕ ·················································  

( )  ┤╪ ─  ·······················  

( )  ∕─ ─  ·····························  



 

○  ··················································  

( )   ···············································  

( )   ···············································  

 

  ··················································  

 ⌐⅔↑╢ ─ ⅎ  ······································  

 ( 1) ─  ·········································  

 ( 2)  ·····················································  

  ▪  ······················································  

  ▬  ······················································  

  ··························································  

(1)   ·············································  

▪ ◦꜡●Ⱡ◖ⱶ◑ ············································  

▬ ♅◒◗▬☼Ⱶ ··············································  

► ♬◦ⱱ♫Ⱶ ················································  

כꜝ ◄ ∟ↄ⇔  ····································  

○ Ⱶ♫Ⱶⱡ◌○ꜞ ············································  

(2)  ─  ·············································  

 ⱦכꜟ  ····················································  

(1)   ·············································  

▪ │╢↕╛⅛ ················································  

(2)  ─  ·············································  

  ····················································  

( 1)   ·············································  

▪ │╢⅛  ················································  

▬ │╢⇔∏ↄ ················································  

(2)  ─  ·············································  

 │∞⅛  ······················································  

(1)   ·············································  

▪ ▬♅ⱣfiⱲ◦ ··············································  

(2)  ─  ·············································  

 ─♃fiⱤ◒ ⌐ ∆╢  ······························  

(1)  ─ ⅎ  ·········································  

(2)  ⌐╟╢  ·······································  

(3)   ···············································  

 

  ·············································  

 ⌐⅔↑╢ ─ ⅎ ┘  ·························  

 ≠ↄ╡≤  ···········································  



 

( 1)  ─  ··········································  

(2)  ≠ↄ╡ ─  ····································  

  

  ·····················································  

ה  ה ⌐ ∆╢  ·······························  

 ─  ···············································  

  ···············································  

 ∕─ ─ ─ ⌐ ∆╢  ·······························  

( 1)  ⇔ ╖  ··············································  

   ( 2)  ╩ ⇔√  ································  

 ─  ···········································  

( 1)   ······················································  

( 2)   ························································  

 ─  ·····························  

 



1 

 

  

 

 │⁸ ┼─ ─ ⌐ ⇔√ ⌂ ╩ ∆╢√╘⁸ ┘

─ ⌂ ⁸ ∑≈ ╩ ⌐ ⇔√ ─ ⌂≥⌐╟╢⁸ ─

─ ⌐ ⌂ ╩ ⇔≡™╢⁹ ⌐ ↕╣√₈ ꞉fi

Ⱬꜟ☻ ₉⌐ ≠ↄ₈ ꞉fiⱫꜟ☻ ₉⌐⅔™≡│⁸

─ ≈≤⇔≡₈ ≤ ≤ ─╟╡ ™ ≠ↄ╡₉╩ →≡⅔╡⁸ ה ⌐⅔↑

╢ ╩ ∆╢√╘ ⌐ ⇔√ ╩ ∆╢↓≤≤⇔≡™╢⁹ ⁸

─ ⌐╟╢ ≠ↄ╡─ ⁸ ─ ⁸ ⌂ ╡ ╖╩ ∆

╢⁹ 

 ⁸ ┘ ⌐≈™≡│ ─ ≤⇔≡⁸ ─ ╛ ⁸

─ ⌐ ⌐ ╡ ╗↓≤⅜ ≢№╡⁸ ─ ╩ ⇔⌂⅜╠₈

ה ה ₉─ ╩ ℮⁹ 

 

 

  ꞉fiⱫꜟ☻─  

  (1) ─ ⌐╟╢ ≠ↄ╡─  

  (2) ⌐ ≠ↄ ⌂  

 

  ⁸ ┘ ─  

  (1) ╛ ─ ╩ ╢√╘─ ⇔ 

  (2) ≈ↄ⇔⁸│╢↕╛⅛ ─  

 

  ⁸ ┘ ─  

  (1) ─ ⌐ ≠ↄ ─  

  (2) ⌐ ≠ↄ  

  (3) ─ ◖☻♩ 

 

 

  



2 

 

 ꞉fiⱫꜟ☻─ ⌐≈⌂⅜╢   

 

 ─ ┘ ≠ↄ╡─  

(1)  ─  

           ─           

   

   

   

300m ⁸ 12 14 ⁸ 2000  

2400mm⁸ ≤⇔≡│ ⁸ ↓℮ ⁸

─╙─⅜ ™⁹  

 

ה  

 

   

   

   

   

100 300m 

13 15  

1700 1800mm 

≤⇔≡│ ─╙─⅜ ╕╣ ≢№╢⁹  

ה  

ה  

ה  

 

   

 ╤ 

  ↄ 

   

50 100m 

14 15  

1700 1800mm 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

50m 

⌐ ⁸ ⌐│ ⅜ ≢ ⌐

─ ╙№╡⁸ ⇔≡ ⁸  

15 16  

1700 1800mm 

ה

ה  

ה ⁸

ה  

 

 

 

 

 

 

 

⁸ ⌐│ ↓℮ ⁸ ⁸ ₁

№╡⁸ │ ⅜  

15 16  

1500 1600mm 

⁸

⁸  

ה ה

ה ₁ ⁸

⁸ ה  

 

 

 

 

╤ↄ≢ │⌂⇔  

⁸ ⌐│ ↓℮ ⁸ ⁸  

15 16  

1700 1800mm 

 

 

 

 

 

 

 

 

 

 

⁸ ⌐ ⇔  

⌐│ ⁸ ↓℮ ⁸  

15  

1500 1600mm 

ה

 

ה ⁸

ה  

 

   

   

   

   

   

ה ─  

⌐⇔≡ ↄ⁸ ╘≡  

⁸  

15.5 16  

1600 1800mm 

 

ה  

 

 

 

 



3 

 

(2)  ─  

 2019 2021 ⌐ JA ┤ↄ╣╪≢ ⇔√ ⌐╟╣┌⁸ ┘ ╒ ⌐⅔↑╢

⌐ ⇔≡™⌂™╒ ─ │⁸ ≢│ 46 56 ⁸ ≢│ 67

71 ⁸◌ꜞ ≢│ 65 79 ≢№╡⁸ ≤◌ꜞ│⁸ ╩ ⅎ╢╒ ≢ ⇔≡

™╢⁹ ╒ ≢│⁸ ⁸ ⁸◌ꜞ≤╙ ┘ ╒ ≤ ⇔≡⁸ ⇔≡™╢

╒ ─ ⅜ ™⅜⁸ ─ ⅜ ™↓≤⌐ ∆╢≤ ⅎ╠╣╢⁹ ⁸ ⁸

╩ ⇔≡ ∆╢ ⌐│⁸ ┘ ─ ╩ ⌐ ─ ╩ ∆╢

⅜№╢⁹◔▬ │⁸ ≢─ │ ─ 10 ≢ ⌂ ≢№╢⅜⁸

4 ─╒ ≢ ⇔≡™╢⁹ 

 

 

 ╒ ─  

  pH     ◌ꜞ   

    ◔▬      ꜞfi    

─ 

 
5.5 - 6.5  

15mg/100g

 

0.8  

 
43- 64  5- 11  2- 4  

10- 20 

mg/100g 

3  

 

 14.4 43.8 15.2 21.0 7.3  24.3 9.9  52.8 

 58.6 56.2 84.8 39.4 53.5 52.7 36.1 47.2 

 27.0 -  -  39.6 39.3 23.0 54.1 -  

◘fiⱪꜟ 907  

 

 

 ╒ ─  

  pH EC   ◌ꜞ   

         ꜞfi    

─ 

 
6.0 - 6.5  

0.3mS/cm 

 
54- 75  11- 16  4- 6  

10- 50 

mg/100g 
3% 

 47.3 0.0  55.6 71.3 79.0 3.7  41.0 

 36.7 98.4 31.5 18.6 15.7 83.7 59.0 

 16.0 1.6  13.0 10.1 5.2  12.6 -  

◘fiⱪꜟ 763  
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 ╒ ─  

  pH EC   ◌ꜞ   

         ꜞfi    

─ 

 
6.0 - 6.5  

0.3mS/cm 

 
54- 75  11- 16  4- 6  

10- 50 

mg/100g 
3% 

 42.8 0.0  45.5 66.6 65.1 1.7  43.0 

 34.5 99.5 36.8 19.2 28.1 86.1 57.0 

 22.7 0.5  17.7 14.2 6.9  12.2 -  

◘fiⱪꜟ 1073  

 

♃כ♦ ₈  ─  JA ┤ↄ

╣╪ ☿fi♃כ ₉≢⁸ ⅛╠ ⌐ ╩♃כ♦√╣↕ ⇔√╙─⁹⌂⅔⁸

╒ ─℮∟₈ ◔▬ ₉ ┘₈ ₉─ ⌐≈™≡│⁸  ₈  

─ (1) ─ ⌐╟╢ ₉≤ ⌂╢⁹╕√⁸ ─ ≢ ⅜ 100 ⌐⌂╠

⌂™ ⅜№╢⁹  

 

 

(3)   

 ─ ⁸ ⌐⅔↑╢ ─ ⁸ ה ⌐╟╢╒ ─

─ ⁸ ⁸ ─ ⌂ ⌐╟╢ ⌂≥⅜ ─

⌐ ₁─ ╩ ╓⇔≡™╢⁹ ↕╣√╒ ⌐⅔↑╢ ─ ╩ ⌐

⇔≡ ⌂ ╩ ℮↓≤⅜ ≢№╢⁹ 

 

▪ ─ ─ ≤  

 ⁸ ─ ─ ╛∟ ⅜ ╘╠╣⁸◓ꜝ▬ ─ ⅜

⇔⁸  ⅜ ↕ↄ⌂╢ ⅜№╢⁹ ─ │ ╠⅛≢⌂ↄ⁸ ≢

─ ╩ ∆╢↓≤⅜ ™⁹ ⇔√ ⅜ ⌐ ⇔⁸ ⌐ ⇔√╙

─⅜ ∆╢Ώ ╙≥╡ ΐ⅜ ╘╠╣╢ ╙№╢⅜⁸ ⇔√ ─ │

≢│⌂™⁹╕√⁸↓╣╕≢ ⅜ ≢№∫√ ≢╙⁸ ⌐

⅜∟ ⇔⁸ ≤⌂╢ ⅜⇔┌⇔┌╖╠╣╢⁹ ⌐⁸ ≤ ─ ─

⅜ ─ ⁸ ─ ⅜ ⇔ↄ⌂╢⁹↓─√╘⁸₈ ⌐⅔↑╢

63 ⁸ ₉⌐ ≠™≡ ╩ ℮ ⅜№

╢⁹ 

 

▬ ─ ─ ≤  

 ─ ⁸ ─ ⌐╟╢ ─ ⌐╟∫≡⁸ ─ ⁸

─ ⁸ ─ ⅜ ╘╠╣⁸ ™─⌂™ ╒≥⁸╕√⁸

─ ╒≥↓─ ⅜ ™⁹↓╣╠─ ─√╘⌐│ ─ ⅜ ⌐⌂╢⅜⁸

╩ ⇔≡ ⇔⌂™≤ ⅜ ↕™⁹ 

 

► ─ ─ ≤  

 ⌐⁸ ─ ─ │⁸ ™─⌂™ ⌐ ⅝ↄ⌂╢⁹↓╣│⁸
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⌐ ⅜ ∆╢√╘≢№╡⁸ ⌐ ┘ ─ ⅜ ⇔™⁹

↓─√╘⁸ ╩ ™⁸ ─ ╛∕─ ─ ╩ ⇔≡ ─ ⌐

╘╢ ⅜№╢( ( 1) ) ⁹√∞⇔⁸ ─╒ │ ─ ╛∕─ ─

⌐╟╡⁸ ─ ⅜ ⇔≡™╢ ⅜ ™─≢⁸ │ ╩

⌐ ∆╢↓≤⅜ ≢№╢⁹ 

 

◄ ≤  

 FeS╕√│ FeS ╩ ⌐ ╖⁸ ⌐ ≡ ↕╣╢≤ H2SO4)

╩ ⇔≡ pH ≤⌂╢ ╩ ≤™℮⁹ ─

─ ↄ│⁸ ה ─⅛≈≡ ─ ╩ ↑√≤ ⅎ╠╣

╢ ⌐ ↄ ⇔⁸ ◒כꜞ◒ ⁸ ⁸ ⁸

⌂≥⌐ ⅜ ╘╠╣≡™╢⁹╕√⁸ ─⇔╜╪∑≈ ⌐│ ─

╩ ╗╙─⅜№╡⁸ ⌐ ∆╢≤ ╩ ↓∆↓≤⅜№╢⁹↓─╟℮

⌂ ⅜ ∆╢⅔∕╣─№╢ ⌐│⁸ ∏ ╩ ⇔≡ ╩

∂╢⁹ ─ ┘ ─ │⁸ ─ ⌐╟╡ ℮⁹ 

 ☿fi♃⁸│≢כ ┼─ ╡ ╖╩╕≤╘≡⁸

─ ≤ 12 ⁸ ☿fi♃כ ₉╩

⇔√⁹ ─ ⅜ ↕╣╢ ⌐│⁸↓─ ╩ ⇔≡ ⌂ ╩

∂╢⁹ 

 

(4)  ─  

  │⁸ ─ ⅜ ⇔≡ ╩ ⌐ ≢⅝╢ ≢№╢⁹ ⅜ ™ ⁸

─ ⌐╟∫≡ ה ⅜ ∆╢≤≤╙⌐⁸ ─ ⌐ ↄ⌂╢⁹

⁸ ─ ℮╪ │ כꜞ♃כ꜡⅜ ⌐╟∫≡™╢√╘⁸ ⌐ ⅜

⇔≡⅔╡⁸ ─ ⅜ ╘╠╣≡™╢⁹ 15cm ─╒ ≢│⁸ ─ ⌂

∑⅝ ╩ ←√╘⁸ ⅛↑≡ ₁⌐ ╩ ↄ∆╢↓≤⅜ ≢№╢⁹↓─

⁸ │ ≤⇔≡ ─≤⅝⌐ ℮↓≤⅜ ╕⇔™⁹ 

  ─ ─ ╩ ⌐ ∆⁹ ⌐│╒≤╪≥─ ⅜ ⌐ ∆╢⁹

∕─ ⁸ │ ⌐ ⇔⁸ ⌐│⅛⌂╡─ ⅜ ⌐ ∆╢⁹ ⌐

│╒╓ ⇔⁸ │ ∆╢╙── ─ │ ↄ↓≤⅜ ╘╠

╣≡™╢⁹ 

 

▬Ⱡ─ ─ ↕ ⁸1959  

  ↕ 

    cm 

   →≈                  

     g/       g/        g/       g/     

  

  0 10 

  10 20 

  20 30 

  30 45 

   0.405(100)      2.119(68)      5.311(75)      3.289(71)  

   0.002(  0)      0.727(24)      1.413(20)      0.973(21)  

                   0.225( 7)      0.304( 4)      0.255( 6)  

                   0.024( 1)      0.035( 1)      0.116( 3)  

       )  (  ) │  
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(5)  pH─  

▪ pH ─  

 ─ pH─ │⁸ ≢ 5.5 6.5⁸ ┘ ≢ 6.0 6.5 ≢

№╢⁹ │ ⌐ ™⅜⁸ │ ⌐ ™─≢⁸ ⌐ √⌂™

│ ╩ ∆╢ ⅜№╢⁹pH ╩ ⌐⁸ ─

- 3- 3 ╩ ™≡⁸ ◌ꜟ⁸ ⁸ ─

╩ ∆╢⁹™∏╣─ ⌐⅔™≡╙⁸ ⅜ 300kg/10a ≤⌂╢ ⌐│⁸

⌐ ↑≡ ∆╢⁹ 

▬ pH ─  

 ▪ꜟ◌ꜞ ⌐ ™√ ≢│⁸ⱴfi●fi╛ ⌂≥─ ⅜ ↕╣⌐ↄↄ⌂

╡⁸ ⌐ ╩ ↓∆↓≤⅜№╢⁹ pH⅜ 6.5 ─ ╩

ⅎ√╠⁸pH⅜ ⌐ ⅜╢╕≢ ─ ╩ ∆╢⁹ 

 

(6)  ∕─ ≠ↄ╡ ─  

 ≢│◔▬ ─ ⅜ ↄ⁸◔▬ ─ │ ╛™╙∟ ∕─ ─

⌐ ∆╢ ╩ ╘╢ ⅜ ≢⅝╢⁹ ─ ◔▬ │⁸

≢ 15 30mg/100g ≤™╦╣≡⅔╡⁸ ⌐ ≠⅝⁸◔▬ ◔▬

◌ꜟ ╛ ⁸ⱵⱠꜝꜟ ⁸◔▬ ◌ꜞ╩ ∆╢⁹ 

 ↓╣╠─ │ pH╩ →╢─≢⁸ ─ pH⅜ 6.5 ≢│ ⇔⌂™⁹╕√⁸

◔▬ ⅜ 30mg/100g ─ ⌐│ ─ ⅜ ≤⇔⌂ↄ⌂╢⁹ 

 ▬♃ꜞ▪fiꜝ▬◓ꜝ☻│◔▬ ─ ⅜ ™─≢⁸ ⌐▬♃ꜞ▪fiꜝ▬◓ꜝ☻╩

⇔√≤⅝⌐│⁸ ⅎ ⌐ ∏◔▬ ◔▬◌ꜟ ╕√│ ⁸

ⱵⱠꜝꜟ ╩ ∆╢⁹ 

 ₒ ─ ₓ 

 ᵑ ╗╠⅜⌂™╟℮⌐ ∆╢⁹ 

 ᵒ ╖ ╤⇔ │⌂╢═ↄ ↄ ∆╢⁹ 

 ᵓ ⌐ ╖∆╢ │⁸ ╩ⱦ♬ꜟ ≢ ∆╢⁹ 

 

(7)   

 ≤│⁸ ╩ ─ ≢⁸ ≤ ⌐ ∆╢ ≢

№╢⁹ ≤ ╩ ⌐ ╡ ∆↓≤≢ ─ ╛ ⅜ ↕╣⁸ ─

╛ ─ ⁸ ⅜ ╠╣╢⁹ ⌐⅔↑╢

≤ ─ ╖ ╦∑│⁸ ╛ ─ ─ ⅛╠⁸

⌐ ⇔≡ │ │ ≤™╦╣≡™╢⁹⇔⅛⇔⁸ ─

≢│⁸ ≤™℮ ⅜ ⇔√↓≤⌐╟∫≡ ─

⅜ ≤⌂∫≡™╢⁹ ≤⇔≡│⁸ ─ ↑⅜ ∂╒ ≢ ⇔⌂™

╟℮⌐Ⱪ꜡♇◒꜡כ♥כ◦ꜛfi╩ ╗↓≤≢№╢⁹╕√⁸ ╦╠⁸ ╦╠─∆⅝ ╖

⌐ ⅎ≡ ┤╪ ─ ⌂ ⌐╟╢ ⌂ ≠ↄ╡⌐ ╘╢ ⅜№

╢⁹ 
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               ≤ ─ ™ 

                    

─  

 

⅛╪⅜™ ⌐╟╢  

 

 

─  

ꜞfi ─  

─ ⌂  

▬○►─  

─  

ⱴfi●fi─  

       ⌂™ 

       ⌂™ 

        ™ 

        ™ 

       ⌂™ 

          

          

        NH4
+( )  

H2S( )╕√│HS2- ( )  

       Fe2+( )  

     Mn2+( )  

        ™ 

        ™ 

        ⌂™ 

         ™ 

         ™ 

           

           

      NO3
- ( )  

      SO4
2- ( )  

      Fe3+( )  

     Mn3+( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≤ ─  

╒ ≢ 2008 ╟╡ ⇔≡ ╩  

╩ ΅ ─ ≤∆╢↓≤≢ ─ ⅜ ∆╢⁹╕√⁸ ≤

╦╠╩∆⅝ ╪∞ ⅜∆⅝ ╕⌂™ ╟╡ ⅜ ™⁹ 

 

 

 ─  

( 1)  ─ ⌐╟╢  

 ╩ ⌂ ⌐ ∆╢≤≤╙⌐ ─⌂™ ╩ ℮√╘⌐│⁸

⅜ ≢№╢⁹ ─ ⌐ ≠™≡ ⌂ ╩ ∂╢↓≤⌐╟╡⁸

⌂ ╛ ╩ ∆╢↓≤⅜≢⅝╢⁹ ≢ ⇔√₈

ה ⱪ꜡◓ꜝⱶ₉╩ ⇔≡ ─ ⌐ ╘╢⁹ 

 

▪  

 ↓↓⌐ ⇔√ │₈ ⌐ ≠™√ ⌐╟∫≡ ⌂ ╩ ╠

╣╢≤ ⅎ╠╣╢ ┘ ₉≤⇔√⁹ 
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─  

              ─  

 

 

          

  

 

  

 

  

 

Ⱳ◒  

 

 

Ⱳ◒  

pH(H20)  

    Ca(%) 

  Mg(%) 

     K (%) 

Ca/Mg  

Mg/K  

╡╪ (mg/100g) 

(%) 

(mg/100g) 

◔▬ (mg/100g) 

(%) 

─ ↕(cm) 

─ ↕(cm) 

(g/100ml)  

─ ∟ (mm) 

(cm/sec)  

(cm) 

5.5 6.5  

40 60 

5 10 

1  2 

4 12 

2 10 

10 20 

3  

8  

15 30 

1  

15  

60  

80 110 

22  

10- 5  

60  

5.5 6.5  

43 64 

5 11 

1  2 

4 12 

2 10 

10 20 

3  

8  

15 30 

1  

15  

60  

80 110 

22  

10- 5  

60  

5.5 6.5  

51 77 

6 13 

1  3 

4 12 

2 10 

10 20 

3  

8  

15 30 

1  

15  

60  

80 120 

22  

10- 5  

60  

5.5 6.5  

40 60 

5 10 

1  2 

4 12 

2 10 

10 20 

 

8  

15 30 

1  

15  

60  

60 80 

22  

10- 5  

60  

5.5 6.5  

40 60 

5 10 

1  3 

4 12 

2 10 

10 20 

 

8  

15 30 

1  

15  

60  

60 80 

22  

10- 5  

60  

 

─ ⁸  

              ─  

 

 

          

  

 

  

 

  

 

Ⱳ◒  

 

 

Ⱳ◒  

pH(H20)  

    Ca(%) 

  Mg(%) 

     K (%) 

Ca/Mg  

Mg/K  

╡╪ (mg/100g) 

(%) 

EC(mS/cm) 

─ ↕(cm) 

─ ↕(cm) 

(g/100ml)  

( %) 

─ ∟ (mm) 

(cm/sec)  

(cm) 

6.0 6.5  

50 70 

10 15 

4  6 

3  7 

2  4 

10 50 

3  

0.3  

15  

50  

80 110 

15  

22  

10-  

60  

6.0 6.5  

54 75 

11 16 

4  6 

3  7 

2  4 

10 50 

3  

0.3  

15  

50  

80 110 

15  

22  

10-  

60  

6.0 6.5  

64 90 

13 19 

5  8 

3  7 

2  4 

10 50 

3  

0.3  

15  

50  

80 110 

15  

22  

10-  

60  

6.0 6.5  

50 70 

10 15 

4  6 

3  7 

2  4 

10 50 

3  

0.3  

15  

50  

80 110 

15  

22  

10-  

60  

6.0 6.5  

50 70 

10 15 

4  6 

3  7 

2  4 

10 50 

3  

0.3  

15  

50  

80 110 

15  

22  

10-  

60  
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ה ▬ ⱪ꜡◓ꜝⱶ   

 ₈ ה ⱪ꜡◓ꜝⱶ₉│⁸ ♁ⱨ♩₈◄◒☿ꜟ₉≢ ↕╣⁸

╩♃כ♦ ∆╢≤ ⅜ ↕╣╢⁹╕√⁸ ⅜№╢─≢⁸

─ ꜠ⱬꜟ⌐№╦∑√ ⅜≢⅝╢⁹↓─ⱪ꜡◓ꜝⱶ│ ↕╣≡⅔╡⁸

─ⱱכⱶⱭכ☺─♩Ⱨ♇◒☻ ₈ ⱪ꜡◓ꜝⱶ₉⅛

╠♄►fi꜡⁹╢⅝≢♪כ 

 

( 2)  ─  

 ─ │⁸ ⌐╟∫≡ ↕╣⁸ ⌐ ╩ ∆╢≤≤╙⌐⁸

─ ≤⇔≡─ ╩ ⌂ ⌐ ≈ ╩ √⇔≡™╢⁹ ─

⌐⅔↑╢ ─ │ 90 120kg/10a ─ ─ ≤↕

╣≡™╢⁹⇔√⅜∫≡⁸ ─ ╩ ⇔⁸ ╩ ⌂ ⌐ ≈⌐│

⌂ ─ ⅜ ≢№╢⁹ 

▪ ╦╠ 

 ≤⇔≡ 600 800kg/10a ╩ ∆╢⁹ ╦╠╩∆⅝ ╕⌂™

│⁸ ─ ╩⁸ ≢ kg ∆╢⁹ 

▬ ╦╠ 

 ╦╠│≢⅝╢∞↑ ⇔≡ ∆╢╟℮ ╘╢⁹ 

 ╦╠╩∆⅝ ╗ │⁸ ─ ─ ╩ ←√╘⁸ ╦╠ 100kg⌐≈

⅝ ╩ ≢ 0.5kg ∆╢⁹╕√⁸ │ ⅛╪ ⌐ ╘╢⁹ 

►  

ה╠╦  ╦╠ ─ │ ⇔≡ ∆╢─⅜ ╕⇔™⁹ │

⇔√╙─╩ ™⁸ │ /10 a ≤∆╢⁹ ╦╠╛ ╦╠⁸Ᵽכ◒ ╩

≤∆╢ ─ │⁸ ⌂ │ ™⅜⁸ ─ ─ ─

⅜ ≢⅝╢⁹ 

 ┤╪╩ ≤∆╢ │⁸ ⁸ ⌐╟╡∕─ ⅜ ⅝ↄ ⌂╢

─≢⁸ ⌐ √∫≡│∕╣∙╣─ ╩ ⇔⁸ ⌐⌂╠⌂™╟℮⌐

∆╢⁹ ⌐≈™≡│₈ - ( 6)◄( ) ┤╪ ( )─ ₉╩

∆╢⁹ 

 

( 3)  ╛ ⌐ ⇔√ ─  

 ─ ─ ⅛╠⁸ ┤╪ ╛⁸ ⁸⇔ ⁸ ◗Ⱶ◖fiⱳ

☻♩⁸ ה ╩ ≤∆╢ ─ ╩ ∆╢⁹ ⌐№√∫≡│₈

─ 21 3 ⁸ ₉ ╩

⌐∆╢⁹ 

 ⌂⅔⁸ ─ ⁸ ⌐╟╡∕─ ╛ ─ ⅜ ⌂╢√╘⁸ ⌐

√∫≡│∕╣∙╣─ ╩ ⌐ ⇔ ∆╢⁹ 

 ╕√⁸ ↔╖╩│∂╘≤⇔√ⱪꜝ☻♅♇◒ ⌐ ∆╢ ⅜ ↄ ╘╠╣≡

™╢⁹ ╩ ≤⇔≡ ↕╣≡™╢ ⌐≈™≡╙⁸ ⌐ ⇔

√ ⅜ ⌐ ⇔ ╛ ┼ ∆╢↓≤⅜ ↕╣≡™╢⁹↓╣╩ ↑≡

─ ╩ ╘√ ⅜ ↕╣≡⅔╡⁸ │↓─╟

℮⌂ ⌐ ╩ ⅎ⌂™ ╩ ⌐ ⇔ ─ ╩ ╢ ⅜№╢⁹ 
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 ⌐⅔↑╢ ─ ⅎ  

(1)  ≤  

 ⅜ ∆╢ ─ ⅜ ⌐ ∆╢≤™╦╣≡™╢⁹↓─√╘⁸

─ ⌐ ∂≡ ╩ ∆╢↓≤⌐╟∫≡ ─ ה ─ ≤ ─

⅜ ╠╣╢⁹ 

 

(2)   

 ╩ ∆╢ ⁸ ≤ ⌐ ↑≡ ∆╢⁹ │⁸ ≤

╩ ╖ ╦∑√ ─ ╩ ≤⇔≡ ∆╢ ⅜ ⇔≡™╢⁹ 

▪  

 →≈ ╩ ∆╢ ≢ ⌐ ∆╢⁹ ─ ≤⇔≡│⁸

⌐ ╩ ⌐ ⇔⁸ ⁸ ⅛⅝⌐╟∫≡ ⌐ ∆╢ ⅜

↕╣╢⁹ │⌂╢═ↄ ↄ ∆╢↓≤⅜ ╕⇔ↄ⁸ ⅛╪ ⇔⌂

™≢ ∆╢≤ ─▪fi⸗♬▪ ⅜ ⌐ ⇔≡ ⁸

⇔╛∆ↄ⌂╢⁹ 

 ꜞfi │ ≤⇔⁸◌ꜞ│ ⌐ ∂≡ ∆╢⁹ 

▬  

 ─ ╩ ⌐ ⌐ ∆╢⁹ │⁸ ╩ ⌐ ↑⁸

╩ 23 18 ⌐ ™◖◦ⱥ◌ꜞ≢│ 18 15 ⁸ ╩

∕─ 10 ⌐ ⇔≡™√⁹⇔⅛⇔⁸ ─ │ ─♃fiⱤ◒

╩ ╘⁸ ╩ ↕∑╢⅔∕╣⅜№╢↓≤⅛╠⁸ ─ ⌐≈™≡│

─ ╩ ∆╢⁹ 
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 ─  

(1)  ╩ ⌐ ∆╢ ─  

▪                                          √╡  

 

 

 

─  

    

  
N P2O5 K20 

15  
 

N P2O5 K20 N 

ה

 

 (2.1 2.5 )  
1.0  

1.5  

1.0  

1.5  

1.0  

1.5  
   

(0.5  

1.0)  

( ) │ ⅜ ╢

⁹ 

(3.1 3.5 )  
1.0  

1.5  

1.0  

1.5  

1.0  

1.5  
   

0.5  

1.0  
 

 

 

 

 

 

 (2.1 2.5 )  
0.8  

1.0  

0.8  

1.0  

0.8  

1.0  
   

(0.5  

1.0)  

( ) │ ─

⁹ 

(3.1 3.5 )  1.0  1.0  1.0     
0.5  

 1.0  
 

 

(4.1

)  

─ ⌐

∆╢  
0.5  0.5  0.5     

0.5  

 1.0  
15 20

⌐ ╣⅜╖╠

╣╢ ⌐│  

1.0g╩ ∆╢⁹ 

⅛⅝ ⌐

∆╢

( √╡)  

0.5  0.5  0.5  0.5  0.5  0.5  
0.5  

 1.0  

 

 

 

 (4.1 5.0 )  

™←↕  
   0.5  0.5  0.5  

0.5  

1.0  

─√╘

╩ ⅎ╢⁹ 

⅜ ↄ⌂╢

│

─ ─╖ ℮⁹ 

  ─ │ ─≤⅔╡≢№╢⁹ 

      ⁸ ⁸  

 

▬  ─  

( )  ∆╢ │ ≤ ⇔╛∆™ ─ ↕™╙─╩ ∆╢⁹ 

( )  ⌐ ⅜ ⇔√↓≤─№╢ ╩ ⌐ ∆╢ ⌐│⁸ꜞ

fi ╩ ╠∆⁹ 

( )  ╡ ╩ ∆╢ ⌐│⁸ │ ⇔⌂™⁹ ─ ⌐╟╡

╛ ⁸ ⅜ ⌂╢─≢⁸ ╙∫≡ ╩ ╖⁸ ╡─⌂

™╟℮⌐ ∆╢⁹ 

( )  ╩ ™╢ ⌐│⁸1/2 1/3 ─╙╖⅜╠ↄ╪ ╩ ⇔≡

∆╢⁹ 

( )  ─ ⌐⅔™≡⁸pH─ ™ ⌐╙╖⅜╠ↄ╪ ╩ ∆╢≤ ⅜

╛∆™─≢⁸pH ─ │ ⇔⌂™⁹ 

( )  │ ╩ ⌐ ⅛⇔≡(300 ☺ꜛ꜡≢ ⇔≡╙ ™⅜⁸ ꜘ◔

⅜ ╢↓≤⅜№╢─≢ ⌐ ∆╢⁹ ⌐ ╩ ∆╢≤ ™⁹ 
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(2)   

▪    

 

 

   

 

 

       √╡  

 

 

                

 

 

   N 

 

    P2O5 

 

    K2O 

 

   

╤ↄ  

 

 

 

   

  12 

  10 12 

 

 

  

  10 

  11 13 

 

 

   

  10 

  13 15 

 

 

◔▬◌ꜟ150 /  

kg/   

 

 

 ─ │ ╕⌂™⁹ 

 

▬  ─  

( )  ╛ ╤ↄ ⁸ ⌐⅔™≡ ⅜ ⇔⁸ ™╙∟⅜ ⇔╛

∆™ ≢│ ╩ ╠∆⁹ 

( )  │ ─ ™ ⌐ ∆╢↓≤⅜ ≢№╢⅜⁸ ⅛⅝ ─ ⌐

∆╢≤ ─ ⅜ ⅝™↓≤⅛╠⁸ ⅛⅝ ⌐ⱶꜝ⌂ↄ ⇔≡

⌐ ∆╢ ⅜ ™⁹ 

( )  ⌐ ⅜ ∟╢ │⁸ ╡ ⌐ ─

/ ╩ ∆╢⁹ 

( )  ╙╖⅜╠ↄ╪ ─ ─ │ ⅜ ╛∆™─≢⁸╙╖⅜╠ↄ╪

─ │ ⌐│ / ⌐≤≥╘╢⁹ 
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 ─  

 

─ │⁸ ─↓≤╩ ≤⇔≡ ⇔√⁹ 

ᵑ╒ │⁸ ─≤⅔╡≤∆╢⁹ 

│ ⅜ 16mg / 100g( ⅜ ™)⁸ ╩ ⇔╛∆™⁹ 

│ ⅜ 16mg/ 100g( ⅜ )≢№╢⁹ 

│ ⅜ mg / 100g( ⅜ ™)⁸ ╩ ⇔⌐ↄ™⁹ 

ᵒ ─ │ ⌐ ═≡⁸ ─ ⅜ ⌂™≤

↕╣╢─≢⁸╛╛ ≤⇔√⁹ 

 

 

 

( 1)   

▪   

( )  ◖◦ⱥ◌ꜞ                                                (kg/10a)  

 

 

 

 
  

╒

 

 

P O  K O 

   

  

 

 

 

430 
 

 

4.0  

5.0  

1.0 1.5  

1.0 1.5  

5.0 5.5  

6.0 6.5  

3.5 6.0  

4.5 6.0  

4.5 5.5  

5.5 6.5  

 

 

 

 

 

500 

 

 

 

3.0 4.0  

4.0 5.0  

5.0  

1.0 1.5  

1.0 1.5  

1.0 1.5  

4.0 5.5  

5.0 6.5  

6.0 6.5  

2.5 6.0  

3.5 6.0  

4.5 6.0  

3.5 5.5  

4.5 6.5  

5.5 6.5  

 

 

 

 

470 

 

 

 

3.0  

4.5  

5.0  

1.0 1.5  

1.0 1.5  

1.0 1.5  

4.0 4.5  

5.5 6.0  

6.0 6.5  

2.5 6.0  

4.0 6.0  

4.5 6.0  

3.5 4.5  

5.0 6.0  

5.5 6.5  

ᵑ ─ │⁸ ≢│ 20 18 mm ⁸ ≢│

18 15 10mm ≤∆╢⁹ ⅜ 3.5 3.0 ⌐ ⇔≡ ∆

╢↓≤⅜ ╕⇔™⁹ 

    ᵒ ⅛ ─ √╡ ⅜ 400 №╡ ⅜ 4.0 ─ │⁸ ╩

∆╢⁹ 
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( )  ≈ↄ⇔                                                     (kg/10a)  

  
  

╒

 

 

P O  K O 

   

╤

ↄ

 

 

 

 

 

480 

 

 

 

4.0  

4.5  

5.0  

1.5  

1.5  

1.5  

5.5  

6.0  

6.5  

3.5 7.0  

4.0 7.0  

4.5 7.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

 

440 

440 

420 

 

 

 

3.5  

4.0  

4.5  

1.5 2.0  

1.5 2.0  

1.5 2.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

3.0 6.0  

3.5 6.0  

4.0 6.0  

4.5 5.5  

5.0 6.0  

5.5 6.5  

 

 

 

 

 

500 

 

 

 

4.5  

5.0  

5.5  

1.5  

1.5  

1.5  

6.0  

6.5  

7.0  

4.0 7.0  

4.5 7.0  

5.0 7.0  

5.5 6.5  

6.0 6.5  

6.5 7.0  

 

 

 

 

480 

 

 

 

4.0  

4.5  

5.0  

1.5  

1.5  

1.5  

5.5  

6.0  

6.5  

3.5 7.0  

4.0 7.0  

4.5 7.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

 

 

 

 

460 

 

 

 

3.5  

4.0  

4.5  

1.5 2.0  

1.5 2.0  

1.5 2.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

3.0 6.0  

3.5 6.0  

4.0 6.0  

4.5 5.5  

5.0 6.0  

5.5 6.5  

│ 20 18 ⌐ ∆╢⁹ 

 

( )  ≈ↄ⇔                                               (kg/10a)  

  
  

╒

 

 
P O  K O 

   

╤

ↄ

 

 

 

 

 

480 

 

 

 

3.5  

4.0  

4.5  

1.5 2.0  

1.5 2.0  

1.5 2.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

3.0 6.0  

3.5 6.0  

4.0 6.0  

4.5 5.5  

5.0 6.0  

5.5 6.5  

 

 

 

 

460 

 

 

 

3.5  

4.0  

4.5  

1.5 2.0  

1.5 2.0  

1.5 2.0  

5.0 5.5  

5.5 6.0  

6.0 6.5  

3.0 6.0  

3.5 6.0  

4.0 6.0  

4.5 5.5  

5.0 6.0  

5.5 6.5  

│ 20 18 ⌐ ∆╢⁹ 
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( )  ≈ↄ⇔                                                  (kg/10a)  

   

╒

 

 

P O  K O 
 

 
 

  

╤ↄ  

 

 

540 

520 

500 

 

 

 

4.0  

5.0  

6.0  

1.5 2.0  

1.5 2.0  

1.5 2.0  

1.5  

1.5  

1.5  

7.0 7.5  

8.0 8.5  

9.0 9.5  

3.5 7.0  

4.5 7.0  

5.0 7.0  

6.5 7.5  

7.5 8.5  

8.0 9.5  

 

540 

520 

500 

 

 

 

3.0  

5.0  

6.0  

2.0  

2.0  

2.0  

1.5  

1.5  

1.5  

6.5  

8.5  

9.5  

2.5 7.0  

4.5 7.0  

5.0 7.0  

6.0 7.5  

8.0 8.5  

8.5 9.5  

ᵑ ─ │ 18 mm ≤⇔⁸ ⅜ 3.5 4.0 ⌐ ⇔≡

∆╢↓≤⅜ ╕⇔™⁹ 

  ᵒ ─ │ ─ ⌐ ∆╢⁹ 

  ᵓ ⅜ ™ ≢│⁸ ╩ kg/10a ∆╢⁹ 

 

( )  ⱥⱡⱥ◌ꜞ                                               (kg/10a)  

   

╒

 

 

P O  K O 

   

╤ↄ  

 

 

 

550 

530 

510 

 

 

 

4.0  

5.0  

6.0  

2.0  

2.0 2.5  

2.0 2.5  

6.0  

7.0 7.5  

8.0 8.5  

3.5 7.0  

4.5 7.0  

5.0 7.0  

5.5 6.0  

6.5 7.5  

7.0 8.5  

  

550 

530 

510 

 

 

 

3.0  

5.0  

6.0  

2.0  

2.0 2.5  

2.0 2.5  

5.0  

7.0 7.5  

8.0 8.5  

2.5 7.0  

4.5 7.0  

5.0 7.0  

4.5 5.0  

6.5 7.5  

7.0 8.5  

│ 20 18 ⌐ ∆╢⁹ 

 

( )  ╡≈ↄ⇔                                                   (kg/10a)  

   

╒

 

 

P O  K O 
 

 
 

  

  

 

620 

600 

570 

 

 

 

3.0  

5.0  

6.0  

2.0  

2.0  

2.0  

1.5  

1.5  

1.5  

6.5  

8.5  

9.5  

3.0 7.0  

4.5 7.0  

4.5 7.0  

6.0 6.5  

8.0 8.5  

9.0 9.5  

─ │ 20 18 ⁸ │ ─ 7 ⌐ ∆╢⁹ 
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( )  ≈╛⅔≤╘                                                   (kg/10a)  

   

╒

 

 

P O  K O 
 

 
 

  

  
560 

540 

 

 

3.0  

5.0  

3.0  

3.0  

2.0  

2.0  

8.0  

10.0 

2.5 7.0  

4.5 7.0  

7.5 8.0  

9.5 10.0 

─ │ 20 18 ⁸ │ ─ 7 ⌐ ∆╢⁹ 

 

( )  ♠◒◦ⱱⱴ꜠                      (kg/10a)  

   

╒

 

 

P O  K O 
 

 
 

  

 

 

 

 

630 

600 

 

 
7.0  3.0  2.0  12.0 6.0 8.0  11.0 12.0 

─ │ 23 20 ⁸ │ ─ 10 ⌐ ∆╢⁹ 

 

▬   

( )                                                        (kg/10a)  

   

╒

 

 

P O  K O 
 

 
 

  

  
630 

600 

 

 
5.0  3.0  2.0  10.0 4.5 8.0  9.5 10.0 

─ │ 23 20 ⁸ │ ─ 10 ⌐ ∆╢⁹ 

 

( )   

≢ ⇔╛∆™ ≢№╢√╘ │ ≤⇔⁸ ⅜ ╕⇔™⁹╕√⁸

╩ ╘╢√╘⁸ ⌐ ⌐ ⇔⁸ ─ ≤ ⌐ ╘╢ ⅜№

╢⁹↕╠⌐⁸ ─√╘⁸ ╩ ↄ⇔≡ ╩ ∆╢≤≤╙⌐⁸ ⌂

╩ 0.1 1.0 /10a ∆╢⁹╕√⁸ │⁸╟℮╡╪⁸◔▬◌ꜟ⁸

⌂≥╩ ⌐ ≠™≡ ∆╢⁹ 

⌐⅔↑╢ ╩ ⌐ ∆⁹ 

 

 

 

 

 

  



17 

 

─                              (kg/10a)  

 

P O  K O 
 

 
 

  

3.0  1.8  0.6 1.0  5.4 5.8  4.3 4.4  6.8 7.2  

─ │ mm ─ ⁸ │ ─ ⌐ ∆╢⁹ 

 

► ╙∟  

( )  ⱥꜜ◒⸗♅                                                  (kg/10a)  

   

 

P O  K O 
 

 
 

  

  580 7.0  3.0  2.0  12.0 6.0 7.0  11.0 12.0 

─ │ 23 20 ⁸ │ ─ 10 ⌐ ∆╢⁹ 

 

◄  

 ≢ ≤∆╢ │ ╕√│ ≢№╢⅜⁸ ≤ ⌂

╡ ╛ │ ≤⌂╠⌂™─≢⁸ ╛◖☻♩╩ ⇔⌂⅜╠ ™ ∫√

⌐╟╡ ─ ╩ ╢↓≤⅜ ≢№╢⁹ 

 ─ⱳ▬fi♩│⁸ᵑ ─ ╩ ╛∆⁸ᵒ ╩ ≢

∆╢⁸ᵓ ┤╪ ╩ ™╢⌂≥≢№╢⁹ 

 ≤⇔≡│⁸ ה   

₈ ─ ה ⱴ♬ꜙ▪ꜟ₉⅜№╢⁹ 

 
 

( )  Ⱶ☼ⱱ♅◌ꜝ  

₈Ⱶ☼ⱱ♅◌ꜝ₉│☺ꜗⱳ♬◌ ▬fi♦▫◌ ⌐ ∆╢ ≢⁸

─ ─ ╩ ╘≡™╢⁹ 

╩ ℮↓≤≢ 650 700kg/10a ─ │ ≢№╢⅜⁸ ⅜ ™

√╘ ⅜ ↄ⌂╠⌂™╟℮ ∆╢ ⅜№╢⁹ ╩ ╛∑┌

700kg/10a ─ ╙ ≢⅝╢⅜⁸ ◖☻♩⅜ ∆╢√╘ 700kg/10a

─ ╩ ⌐ ╩ ⇔⁸ ╩ ╖ ≡╢↓≤⅜ ╕⇔™⁹ 

⌐⅔↑╢ ╩ ⌐ ∆⁹ 
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Ⱶ☼ⱱ♅◌ꜝ─                                (kg/10a)  

  

P O  K O 
 

 
 

  

 

 
8.4  4.2  2,1  14.7 8.4  8.4  

 

 
9.8  4.2  2,1  16.1  9.8  9.8  

 

( )  ♠◒◦ⱱⱴ꜠ ─  

≤⇔≡ ↕╣√ ≢№╢√╘⁸ │ 600 650kg/10a ≢₈Ⱶ

☼ⱱ♅◌ꜝ₉╟╡╙ ╢⅜⁸ ⅜₈Ⱶ☼ⱱ♅◌ꜝ₉╟╡ ↄ ╙ ⌂ↄ

⇔╛∆™↓≤⅛╠⁸ ╩ ∆╢ ≢ ⌂ ≤⌂╢⁹ 

⌐⅔↑╢ ╩ ⌐ ∆⁹ 

 

♠◒◦ⱱⱴ꜠─                                (kg/10a)  

  

P O  K O 
 

 
 

  

 

 
6.3  3.15 3.15 12.6 6.3  6.3  

 

( 2)  ↔≤─  

▪  

 ─╒ ≢│ ─ ╛ ↕─ ─√╘⁸ ┼─

⅜ ↄ⌂╢≤ ↕╣╢⁹↓─√╘⁸ ≢ ╩ ∆╢ │⁸ ─

╛ ╩ ⇔√ ≢ ╩ ∆╢⌂≥⁸ ⅜ ≢№╢⁹ 

 ⅜ ™╒ ╩ ⅝⁸ ╩ 10 30 ∆╢⁹ ⅜ ™╒ ╛◖◦

ⱥ◌ꜞ ─ ─ ™ ≢│⁸ ╩ 50 ∆╢⁹ 

 ⇔╩ ⌐ ™⁸ │ ⌐ ≠™≡⁸ ╛ ╩ ∆╢⁹ 

 

▬  

 ─ ≢│⁸ ↕─ ⌐╟╢ ⁸ ⌐ ⇔√ ─

⁸ ↕ ─ ─ ⌐╟╡ ⅜ ⌐⌂╡╛∆™⁹↓─√╘⁸

↕│⌂╢═ↄ ↄ∆⅝ ╪≢ ╩ ↕∑╢⁹∆⅝ ╖ │ ⌐ ⅝ ╗

╩כꜞ♃כ꜡⁸╡╟℮™≥ ⇔ ⅛∑ ⌐⇔≡╒ ─ ⌐№╢ ↕╩ ⌐

∆╢≤ ⇔╛∆ↄ │ ™⁹ ⅜ ™≤ ↕╣╢ ⌐│⁸

─ ╩ ⇔≡ ≢ ∆╢⁹ ⌐ ─ ≤ ↕ ─

╩ ∆⁹ 

 ∆⅝ ╖ │⁸ ≢ ↕─ ⅜ ╖⁸ ↕ ⌐ ╕╣╢ │ ∆

╢⁹ ⌐ ⌐∆⅝ ╪∞ ─◐ꜗⱬ♠ ↕ ─ ╩ ⇔√⁹◐

ꜗⱬ♠ ↕ ─ ↕─ 10a √╡ × 0.3 ⌐∆⅝

╖ ─ ⌐ ∆╢ ╩ ∏╢↓≤≢⁸ ⅜ ╘╠╣╢⁹ 
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ה   ↕ ─  

  
 

( /10a)  

( )   (kg/10a)  

     P O      K O 

↕─  

(kg/10a)  

◐ꜗⱬ♠ 
 

 

 

 

28.7      8.4      34.3  

20.5      6.0      24.5  

5.7  

4.1  

│ↄ↕™ 
 

 

 

 

17.5      7.0      21.0  

15.0      6.0      18.0  

3.5  

3.0  

√ ⅛ ⌂ 
 

 

 

 

10.0      4.0      11.4  

20.0      8.0      22.4  

1.0  

2.0  

꜠ ♃ ☻ 
 

 

2.5  

3.0  

6.3      2.5      11.3  

7.5      3.0      13.5  

1.8  

2.1  

♫ Ᵽ ♫ 
11  

 
1.5  7.1      2.0       7.1  2.0  

 

 

 

 

 

 

 

 

 

 

 

 

 ∆⅝ ╖ ⌐⅔↑╢◐ꜗⱬ♠ ↕ ─ ─       ủ⁸ừ│ ⁹ 

  ∆⅝ ╖ ⁸ ≢ ⅔⅝⌐ ↕ ─ ╩ ⇔ ⇔√⁹ 

 

► ▬♃ꜞ▪fiꜝ▬◓ꜝ☻  

 ▬♃ꜞ▪fiꜝ▬◓ꜝ☻│ ≤⇔≡ ↕╣≡™╢ ≢⁸ ⌐

╖⁸ ⅜ ≢№╢⁹⇔⅛⇔⁸ ⅜ ↄ⁸ ─ ╩ ∆╢↓≤⅜

№╢√╘⁸▬♃ꜞ▪fiꜝ▬◓ꜝ☻─ ╡ ⁸ ╘⌐ ⇔≡ ⁸ ─

╩ ↕∑╢ ⅜№╢⁹ 

 ⌐ ∆╢ │ ─ ⌐╟╡ ∆╢↓≤⅜ ╕⇔ↄ⁸∕─

ⅎ │ ─≤⅔╡≢№╢⁹ 

( )  ▬♃ꜞ▪fiꜝ▬◓ꜝ☻⌐ ∆╢ ⅜ 30kg/10a ─ ⌐│⁸

─ ⅜ ≢№╢⁹ 

( )  ▬♃ꜞ▪fiꜝ▬◓ꜝ☻⌐ ∆╢ ⅜ 60kg/10a ─ ≢│⁸

⅜ ™√╘⁸ ╩ ∆╢⁹ 

 

◄ ™←↕  

 ™←↕─ ≢ ╩ ℮ ⁸ ≤⇔≡ 7 10 ╩ ≤∆╢⁹∕╣

⌐ ⅎ╢≤ ─ ⅜ ⇔™─≢⁸ ─ ─ ╩ ∆╢⁹™←↕│

≢ ─ ⅜ ⅝™≤ ⅎ╠╣╢─≢⁸ ╩ ╕√│

≤⇔≡⁸ ≢ ∆╢⁹ 

y = 98.697e
-0.0269x

R
2
 = 0.9927

0

20

40

60

80

100

0 10 20 30 40 50 60
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( 3)  ⌐ ≠ↄ ─  

 ─ ≤ │⁸ ─ ╩ ─ ╛ ⁸ ─

⌂≥⅛╠ ⇔≡ ∆╢⁹ │ ╛ ≡∫╟⌐☺כ♥☻ ⌂╢

─≢ ⌐≈™≡ ⇔√⁹ 

 

▪ ◖◦ⱥ◌ꜞ  

⇔╛∆ↄ ╛ ⅜ ≤⌂╡╛∆™─≢⁸ ─ ⅜ ╘

≡ ≢№╢⁹ 
 

( )  ⅛╠ ╩ ∆╢ │ ─ ╩ ≤∆╢⁹ 

≤ ≤─  

 24  22  20  18  16  14  12  

 0.8mm 1.5  2.7  5.0  9.0  16.4  30.0  

 0.4mm 0.9  1.8  3.8  8.0  16.8  35.2  

 0.6mm 1.2  2.3  4.4  8.5  16.6  32.6  

)4 25 ⁸ │ ╩ ⁹ 

 

 

( )  20 ─ ╩ ⌐ ⇔√⁹↓─ ⌐ ↑

╣┌ ╩ 1.5kg ∆╢⁹ ╟╡ ⅜ ™⅛ ⅜ ™ ⌐│

╩ ∆╢⁹ 

 

  /        450    550    

     3.5    3.0    

(SPAD- 502)   38.0   35.5   

 

 

 

   │ ╩ 

       20 ∆╢⁹ 

 

( )  ╩ ∆╢↓≤⌐╟╡⁸ √╡ ╩ ↕∑≡ ╩

⇔⁸ ─ ╛ ♃fiⱤ◒ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

▬ ≈ↄ⇔ 

 │ ⌂™─≢⁸ ⌐⌂╠⌂™╟℮⌐ ∆╢⁹ √╡

⅜ 3.0 ╩ ⅎ╢≤⁸ ⌐╟╡ ─ ╛ ─ ⅜╖╠╣╢√╘⁸

2.8 3.0 ╩ ≤∆╢⁹ ╛ ⅛╠╖√ │ 20 18

2 5mm ≢⁸ ꜟכ◔☻כꜝ◌─ │ 3.5 ╩

≤∆╢⁹ 

 

► ≈ↄ⇔ 

 ≈ↄ⇔≤ ≢№╢⅜⁸ ⌂≥─ ≢│ ─ ╣⅜№╢√

╘⁸ ╩ ⅎ╢⁹ 
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◄ ≈ↄ⇔ 

 ≢╙ ─ ─ ⅜ ⌂ↄ⁸ ⅜ ╣╢

≢№╡⁸ √╡ 2.8 3.0 ⁸ 500 520kg/10a╩ ≤∆╢⁹ 

( )  │ ╩ ↕∑╢√╘ ╩ ≤⇔⁸ ─ │

18 mm ⁸ ꜟכ◔☻כꜝ◌─ │ 3.5 4.0 ╩

≤∆╢⁹ 

( )  ╩ ∆╢↓≤⅜ ⌐ ⇔™ │⁸ ⌐ ꜞ♬▪

30 ♃▬ⱪ─ ╩ 50 ╗ ╩ ™╢↓≤≢ 2 ≤

─ ⅜ ╠╣╢⁹ 

  
≈ↄ⇔─ ≤ ⁸ ┘ 19 21  

)ᵑ1.85mm ─ 19 │ 1.8mm ⁹ 
  ᵒ │ 6 19 26 ⁹ 
  ᵓ │⁸ 1 ─ ⌐ ∆╢ 2 ─ ⁹ 
  ᵔ ╒ ─ ─    8.4mg/100g 
    20   15.6mg/100g 

 

○ ⱥⱡⱥ◌ꜞ 

 ≤⇔≡─ │ ™⅜ ⅜ ↄ⁸ ╛ ─ ⅜ ╘╠╣

≡™╢⁹ ⌐ ╛ ≢│ ⌐⌂╡╛∆ↄ ─ ╩ ™≡™╢⁹

│ ⌂™ ≢№╡⁸ ⌐ ∂≡ ╩ ∆╢↓≤⅜ ⌐ ≢№

╢⁹ √╡ 2.8 3.0 ⁸ 530kg/10a ╩ ≤⇔√ ⁸

ꜟכ◔☻כꜝ◌─ │ 3.5 ╩ ≤∆╢⁹ 

 

◌ ╡≈ↄ⇔ 

 √╡ ─ │ 3.15 ≢⁸ ─ │ⱥⱡⱥ◌ꜞ≤

≤∆╢⁹ ╡≈ↄ⇔│ⱥⱡⱥ◌ꜞ⌐ ═≡ →≈ ─

⅜ ↄ⁸ ╩ ⇔╛∆™√╘⁸ ⌂ ╩ ↑╢⁹ │⁸

─ ╛ ─ ⌐ ⅜№╢√╘⁸ 18 20

mm⁸ ≢ 3.5 ≤∕─ 1 ─ 2+1.5Nkg/10a ╩

≤⇔⁸ ╩ ╢⁹ 

 
  

⁷

Nkg/10a cm / % g ( % %
5+2+1.5 77 0.0 368 90 23.6 553 (108) 2.7 84.9 6.3 0.16
5+2+0 76 0.0 360 89 23.2 513 2.3 82.6 5.9 0.39
3+2+1.5 80 0.1 385 82 22.2 576 (106) 3.1 79.2 6.0 0.36
3+2+0 79 0.1 384 85 22.0 543 2.9 79.6 6.0 0.48
5+2+1.5 82 0.3 412 84 22.1 591 (103) 3.1 73.2 6.1 0.37
5+2+0 82 0.1 405 81 21.8 575 3.0 76.9 6.0 0.52

kg/10a( )
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╡≈ↄ⇔─ ≤ ⁸ ┘ 27 28  

  

 

( 4) ╛ꜟכ◔☻כꜝ◌  ╩ ™√  

 ─ │ ─ ╩ ∆╢ ≤⇔≡ ╙ ☻כꜝ◌⁸╡№≢

╛ꜟכ◔ ╩ ™╢↓≤⌐╟╡ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

 

 ꜟכ◔☻כꜝ◌ ▪

 ⌐│ ╩ ∆╢ ≤ ╩ ∆╢ ⅜№╢⅜⁸ ⌐ ↄ

╦╣≡™╢ ≢ ∆╢ ╩ ∆╢⁹ ≤ ─ │ ⌂╢─

≢ ∆╢⁹ 

( )  ╩ ↄ ≢⅝╢ ─ │⁸ ⅜ ⅎ╢ ⅜ ⌂ↄ⌂╢

1⅛ ⅛╠ ┌╠╖ ╕≢≢№╢⁹ 

( )  │⁸ ─ ™ ⅛╠ 10 ┘ ⅛╠ ≤∆

╢⁹ │ ⇔ ™⅜⁸ ⌂≥ ⅜№√╠⌂™ │ ≢№

╢⁹ 

( ) ╩ꜟכ◔☻כꜝ◌  ⌂ ╩ ⇔≡™╢ ─∆← ⌐ ⌐ ⇔⁸

│ ╩ ╠⅛ꜟכ◔☻כꜝ◌⁸≡⇔⌐ ⱷכ♩ꜟ ╣≡ ∆╢

╩ ⁹ 

( ) ─ꜟכ◔☻כꜝ◌  │ ⅛╠ ╕≢ ⌐ ⅛╠ ╕≢№╢⅜⁸∕─

0.5 ╕√│ 0.1 ╕≢ ╗⁹ │ ⌐│ ↄ⁸ ⌐│ ↄ ⅎ

╢√╘⁸ ⌐│ ╖≤∫√ ⅛╠ 0.3 ╩ ∂⁸ ⌐│ 0.3 ╩

ⅎ≡ ≤∆╢⁹ 

   

  

(Nkg/10a) (cm) ( / )(×100 ) (g) (kg/10a) ( ) ( ) ( )

5+2+0 29.1 32.4 77 330 304 88 24.0 572 100 3.0 85.6 5.7 0.19

5+2+1.5 31.4 33.8 79 364 311 91 24.2 601 105 3.0 85.7 6.0 0.22

3+2+0 34.1 83 315 301 85 23.7 606 100 3.0 77.1 5.9 0.32

3+2+1.5 37.0 83 320 306 85 24.1 649 107 2.8 75.2 6.2 0.21

3+3+2 37.8 83 326 321 87 24.4 658 109 3.0 74.3 6.4 0.21

⁷⁷3) ♃fiⱤ◒│ 1241⌐╟╢ ( 15 )⁹

⁷⁷4) │⁸ ₈◖◦ⱥ◌ꜞ₉╩ (0.00)≤⇔≡ ⁹

31.0

    1) │6/19 20⁹ │8/31 9/3⁸ │10/9 23⁹ 1.85mm ⁹

⁷⁷2) │1(1 ) 9(3 )≢ ∆⁹ │ ( RGQI20A)⌐╟╢ ⁹

╡⁷ SPAD
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▬ ◖♬◌Ⱶⱡꜟ♃  SPAD- 502  

⌐ꜟכ◔☻כꜝ◌│ ═≡⁸ ╛ ⌐╟╢ ⅜ ↕ↄ ⌂

⅜ ≢№╢⁹⇔⅛⇔⁸ ∆╢ ─ ⱶꜝ╛ ─ ⁸ ─

⌂≥⌐╟╡ ─Ᵽꜝ≈⅝⅜⅛⌂╡ ⅝™⁹ ⌂ ─√╘⌐│⁸╒ ╩

⅛ ⁸ ─ ─ ╩ ↄ ∆╢↓≤⅜ ≢№╢⁹ │ ─ ≢

℮⁹ 

( )  ⌂ ╩ ⇔≡™╢ ╩ ⅛ ∆╢⁹ 

( )  ╕√│∕╣⌐ ∂╢ ─ ─ ╩ ╩ ↑≡ ⅛  

⅛╠ 10 ∆╢⁹ 

( )  20 ⇔ ╩ ≤∆╢⁹ 

 

 

( 5)  ─ ╕⇔™ ─  

─ ⌐⅔↑╢ ╕⇔™ ─ ╩ ⌐ ∆⁹ ─

≤ ⁸ ─ │ ╛ ⌂≥⌐╟∫≡ ⌂╢√╘⁸↓─ ╩ ⌐

╩ ⇔√ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹

 

     ─ ╕⇔™ ─  (6 15 20 )  

  ) ᵑ ─ ─ │ ╛ ┼─ ⅜ ⅝™─≢ ⇔ ╛∕─ ─ ╩

∆╢√╘⌐ ≢№╢   

     ᵒ │ 1 ⁸ │ 2 ─ ≢№╡ ─ ╛ ╩ ∆╢√╘⌐ ≢№

╢⁹ 

  

30

→≈

30

20

10

5

4

3

◌
ꜝ

☻
◔

ꜟ

ⱥⱡⱥ◌ꜞ

≈ↄ⇔

≈ↄ⇔

╡≈ↄ⇔
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(6)  ┘  

▪  

( )  

 ─ │ ⁸Ɑכ☻♩ ≤╙⁸ ─ 20 30

╩ ≤∆╢⁹√∞⇔⁸ ─ ™╒ ≢│ ╣╩ ∂╛∆™↓≤⅛╠⁸

│ 10 20 ≤∆╢⁹ ╩ ™√ ─ ╙⁸ ─

│ ─ ≤⇔≡ ╩ ∆╢⁹ 

 ⌐≈™≡│⁸ ⅛╠─ cm⁸ ⅛╠─ ↕ cm╩

≤⇔√⁹ 

 

( )  ─  

 │ ─∕╤∫√ ™╙─⅜ ⇔⁸ ─ ⇔≡™╢╙─╛

─ ™ │ ↑╢⁹Ɑכ☻♩ │ ⌐╟ↄ ⇔⁸ ⅜⌂

™╟℮⌐∆╢⁹ 

 │⁸ ≢│ ⅛╠ cm⁸ ↕ cm⁸Ɑכ☻♩

≢│ ⅛╠ cm⁸ ↕ cm≢№╢⁹ 

 

( )  ─  

  

 ─ →≈⅜ ⇔⌐ↄ™ⱥⱡⱥ◌ꜞ⌂≥─ ─ │⁸

⅜ ∆╢⁹ ≢│ ╟╡ ╣⇔╛∆™⅜⁸

≢ ⇔≡╙⁸ ⁸ ─ │ ≢⅝⌂™⁹ 

 ─ ™  

 ♠◒◦ⱱⱴ꜠⌂≥─ ─ ─ │⁸ ≢│

─ ─ ⅜ ⇔ↄ ─ ╩ ↄ↓≤⅜№╢⁹ 18 20cm─

⌐∆╢≤ ─ ⅜ ↕╣╢⁹ 

 

( )  ─  

 ⅛⅝  

 ⅜ ™≤ ⌐└∫⅛⅛╡ ⅜ ≤⌂╡╛∆™─

≢⁸№╠⅛∂╘∆⅝ ╖╩ ⌐ ∫≡⅔ↄ⁹ ─ ⅜№╢≤⁸

⅜ ≤⌂╢─≢⁸ │≡™⌡™⌐ ℮⁹ 

 ⅎ ─ ─ ↕│⁸ ─ ─ ≤ ≢ ™⁹ ⅜ ∆

⅞╢≤ ─ ╘ ╖⅜ ↄ⌂╢⁹╕√⁸ ⅜ ╠⅛∆⅞√╡⁸ ⅜ ∆

⅞╢≤ ⅜ ⌐ ⇔⌂™─≢ ∆╢⁹ 

 ─ ⇔  

 10 √╡─ ⌐ ∂≡⁸ ⌐⇔√⅜∫≡ ╩ ⇔≡◦

כ♃♇ꜗ ╩ ∆╢⁹ ⌐⁸ ∏ ⅛⅝ ╡ ╩ ↕∑⌂⅜╠

⇔ ╩ ∆╢⁹ 

  

 ─ │⁸ ⇔√╡ ⌐╟∫≡ ╕╠⌂™╟℮ │

⌐ ⱱ♇Ɽ ⌐ ∆╢⁹Ɑכ☻♩ │╟ↄ╒←⇔≡⅛╠♃fi◒┼ ∆

╢⁹ 

 ⌐ √∫≡─◄fi☺fi │⁸ ⇔ ≤ ∂ ≢ ╩

℮⁹ ─☻ꜞ♇ⱪ⌐╟∫≡ ⇔ ⅜ ∆╢↓≤⅜№╢─≢⁸ ⌐
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∏ ╩ ⇔⁸ ⇔√ ≤ ⅜⌂™⅛ ≡⅔ↄ↓≤⅜ ≢№╢⁹╕√⁸

ⅎ ╘⌐ ─ ⅎ ↑ ↕╛ ⁸ ─ ↕⁸ ─ ╩ ∆

╢⁹ ╛ ≢│⁸ ⇔ ⌐ ⅜ ╕╠⌂™╟℮ ∆╢⁹ 

 ⌐ ⅜ ∫≡™╢≤ ∫≡Γ≈╕╡Δ╩ ∏╢ ≤⌂╢⁹

⇔√⅜∫≡⁸ ⌐ ↑≡ ∆╢ ≢╙⁸ ∏ⱱ♇Ɽכ╛ ⁸ꜟכ꜡⇔

Ⱪꜝ◦ ⌐ ⅜ ╠⌂™╟℮ ⁸ ⇔ ↕∑≡⅔ↄ⁹ 

 

▬ ⌐╟╢  

( )  ⌐⅔↑╢  

 ─ ─  

 │⁸ ─ ≤ ≤∆╢⁹ 

 ─ ─  

 │⁸ ─ ─ 10 ≤∆╢⁹ 

 ꜞfi P2O5 ⁸◌ꜞ K2O │ ╩ ∆╢⁹ 

( )  ⌐⅔↑╢  

 ─ ─  

 │⁸ ─ ─ ─

10 ╩ ≤∆╢⁹ 

 ⌐⁸ ╩ ™≡ ╩ ─ ⌐╟╢ ≢

∫≡™╢ │⁸ ─ ─ ≤ ≤

∆╢⁹ 

 ─ ─  

 │⁸ ─ ─ ─ 10

15 ╩ ≤∆╢⁹ 

 

⌐╟╢  

                    

  

 

 

 

ᵑ ─  

   ─ ≤  

ᵒ ─  

   ─ ─ 10  

  

 

 

 

ᵑ ─  

   ─ ─ 10  

ᵒ ─  

   ─ ─10 15  

                                                                             

( )  ─  

 │ ─╖⁹ │ ≤⇔≡ ⇔⌂™⁹ 

 │⁸ ╡╟⌐ⱪ▬♃ה ─ Ɽ♃כfi⅜ ⌂╢─≢⁸

Ɽ♃כfi ⌐ ⇔⁸ ⌐ ⇔√ ╩ ™╢ ⁹ 

 ╩ ∫√ ⁸ ─ ─ ⌐ ═≡

⅜ ⌐ ↄ ⅎ╢ ⅜№╢⁹⇔⅛⇔⁸∕─ ╙ ⅜ ∆╢↓≤⌐

⇔⁸╗╛╖⌐ ⇔⌂™⁹ 

 ─ ⌐ ⅜ ⌐ ⇔√ ⁸ ╩ ∆╢≤
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≤⌂╢↓≤⅜№╢⁹⇔⅛⇔⁸ ╩ ∆╢≤ ─ ⅜ ╕

╢─≢⁸ ≤⇔≡ ⇔⌂™⁹ 

 ⅛╠ ⅎ╕≢─ ⅜ ↄ⌂╢≤ ─ ╛

─ ⌐╟∫≡ ⅜ ∆╢─≢⁸ ⅛⅝ ─ ⌐ ∆╢⁹ 

 

 

 

─ ≤ ⌐ ∆╢  

     

 

 

 

 

 

 

( )  

 

 

 

 

─  ◖ 

◦ 

ⱥ 

◌ 

ꜞ 

 

 

≈ 

ↄ 

⇔

ה

≈

ↄ

⇔ 

 

 

≈ 

ↄ 

⇔ 

 

ⱥ 

ⱡ 

ⱥ 

◌ 

ꜞ 

 

╡

≈

ↄ

⇔ 

♠ 

◒ 

◦ 

ⱱ 

ⱴ 

꜠ 

ⱥ 

ꜜ 

◒ 

⸗ 

♅ 

 

 

 

 

 

 

 

 

 

 

 

 

(   

)  

 

 

2000  20- 10- 10 50%  90  ủ ủ      

2000  20- 10- 10 50% 

 

 

 

S100 (7%) 

S120 (3%) 

 

 

 

 
ủ ủ ủ 

 

 

 

 

020  20- 12- 10 50%  90  ủ  ủ ủ     

020  20- 12- 10 50%  120       ủ ủ 

48 16- 16- 16 50%  100   ủ ủ ủ ủ   

2220 

( 15kg) 

22- 12- 10 60%  100  
  ủ ủ ủ   

44 22- 12- 10 60%  120       ủ ủ 

LP800- D80 28- 10- 10 86%  100     ủ    

LP800- E80 28- 10- 10 86%  140       ủ ủ 

LP2000 20- 10- 10 60% SS  

 

SS100 (8.4%)  

S120 (3.6%)  

 

 

 

 

ủ  

 

ủ 

 
ủ  

 

 

ủ  

 

077(100 )  10-  7-  7 40%  100   ủ ủ ủ ủ   

256(90 )  12-  5-  6 40%  90  ủ ủ      

256(100 )  12-  5-  6 40%  100   ủ ủ ủ ủ   

256(120 )  12-  5-  6 40%  120       ủ ủ 

R222(E) 22- 12- 12 55%  90   ủ ủ ủ    

 β ♃▬ⱪ⁸ ⅛╠ ⅜ ╕╢ ⁸ ─ ⅜

ⅎ╠╣√ ⌐ ⅜ ╕╢◦◓⸗▬♪ ⁸SS ╟╡╙

─ ™◦◓⸗▬♪ ⁹ 25 ≢ ⅜ 80 ∆╢ ⁹ 
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► ⌐╟╢  

 ⌐ ⌐ ∆╢≤⁸ ⅜ ⇔⁸ ╛ ⁸ ⅜ ⅎ

≡⁸ │ ∆╢⁹ ⌐⁸₈ⱥⱡⱥ◌ꜞ₉≢ ⌐ ⅜ ⌐ ∆

╢⁹ 

 ─ ≢│⁸ ╩ ⌂꜠ⱬꜟ⌐ ≈ ⅜№╢⁹ ╩

∆╢≤⁸ ♃fiⱤ◒ ⅜ ⇔≡ ─ ⌐≈⌂⅜╢⅜⁸

ꜞ♬▪ ◓fi▬♥כ◖ ╩ ╗ ╩ ⌐ ∆╢≤⁸

♃fiⱤ◒ ─ │ ↕ↄ⁸ ⁸ ─ ⌐≈⌂⅜╢⁹↓─√╘⁸

─ ≢ ─ ⅜ ⇔™ ─ ≢│⁸

╩ ╗ ╩ ⌐ ∆╢↓≤≢⁸₈ⱥⱡⱥ◌ꜞ₉─ ⁸

─ ⅜ ≢⅝╢⁹ 

 ≢╙ ⅜ ⇔⌂™ ₈ ≈ↄ⇔₉│ ╩

≤⇔≡™╢⁹⇔⅛⇔⁸ ╩ ∆╢↓≤⅜ ⌐ ⇔™ ⌐│⁸

ꜞ♬▪ ◓fi▬♥כ◖ ⌐╟╢ ≢ ⁸ ─

⅜ ≢⅝╢⁹ 

( )  ─ ─  

 ꜞ♬▪ 30 ♃▬ⱪ─ ╩ 50 ╗ ╩ 20 18

⌐ ∆╢⁹ │⁸ ╟╡ ≤⇔≡ 0.5 kg/10a ≤∆╢⅜⁸

≢│ ≤ ≤∆╢⁹ 

( )  ─  

 ꜞ♬▪ 30 ♃▬ⱪ─ ╩ 50 ╗ ╩ 20 18

⌐ ∆╢⁹ │⁸ ─ ╟╡ ≤⇔≡ 0.5kg/10a

≤∆╢⁹ 

 

◄ ⌐╟╢  

( )  ⌂√⌡ ⅛∆ 

 ─ ⌐⁸60 80kg/10a╩ ∆╢⁹ ⅛╠ ⇔

╕≢ cm─ ≤∆╢⁹ ⌐╟╢ ─⅔∕╣⅜№╢√

╘⁸ │ 100kg╩ ≤∆╢⁹ 

 ─ ─ ╟╡ ⌐⁸30 40kg/10a

╩ ∆╢⁹ 

 

( )  ┤╪ ⌂√⌡ ⅛∆(  

 ─ ⌐⁸200kg/10a ╩ ∆╢⁹ ⅛╠ ⇔

╕≢ cm─ ≤∆╢⁹ ⌐╟╢ ─⅔∕╣⅜№╢√

╘⁸ ┤╪─ │ 300kg╩ ≤∆╢⁹ 

│⌂√⌡ ⅛∆╩ ─ ─ ╟╡

⌐⁸⌂√⌡ ⅛∆ 30 40kg/10a╩ ∆╢⁹ 

 

( )  ꜠fi◕ 

 ꜠fi◕─ │ ≢ /10a ≢⁸ ─ │ 0.35

0.40 ≢№╢⁹╕√⁸ ─ │ ─ 1/3 ≢№╢⁹꜠fi◕╩

⌐∆⅝ ╗≤⁸꜠fi◕ ─ │ ╛⅛⌐ ⇔⁸ ↕╣√

│ ⌐ №╢™│ ∆╢⁹↓─√╘⁸∆⅝ ╖ ⅛╠─

⅜ ™╒≥꜠fi◕─ │ ∆╢⁹ 
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 ꜠fi◕∆⅝ ╖ ─ │⁸ ⁸ ⁸ ─⅔∕╣⅜№╢⁹∕─√

╘⁸꜠fi◕─ ⌐ ∂√ ⌂ ⅜ ≢№╢⁹ 

 

  

(a)  ─  

╩◕fi꜠ה 20 ⌐∆⅝ ╖⁸ │ ≤∆╢⁹ 

ה │⁸ ─ ─ ╟╡ ⌐⁸⌂√⌡ ⅛∆

30 40kg/10a╩ ∆╢⁹ 

(b)  ─  

╩◕fi꜠ה 30 ⌐∆⅝ ╖⁸ ╩ ─ 1/2 ≤∆╢⁹ 

ה │⁸ ─ ─ ╟╡ ⌐⁸⌂√⌡ ⅛∆

30 40kg/10a╩ ∆╢⁹ 

 

 ꜠fi◕─ ⌐ ℮  

(a)  ⌐╟╢ ╛●☻─ ⁸ ╣ ─ ╩ ←√╘⁸ ⅜

 ⇔√╠ ↄ ⇔⁸ ⅛╪ ╩ ℮⁹ 

(b)  ꜠fi◕─ ⌐ ∫≡ ↕╣╢ │⁸ ─ ⁸ⱴfi●fi⁸

 ─ ╩ ∆╢─≢⁸◔▬◌ꜟ⁸ ⌂≥─ ╩ ∆╢⁹ 

(c)  ꜠fi◕─ │ ⌐╟╡ ⅝ↄ ⌂╢⁹ ⌂꜠fi◕─

 ┘꜠fi◕⅛╠ ↕╣╢ ⌐≈™≡│ ╩ ⌐∆╢⁹ 

 

꜠fi◕─ ≤ ┘ ╟╡  

  

 

                ⁿ     ⁿ  

   (4/5)    (4/15)    (4/25)   (5/4)     (5/15)    (5/20)    (6/5)  

    

(kg/10a   

  1,200     1,800     3,280    4,720      4,220     4,300     4,300  

    400       650     1,093    1,573      1,407     1,433     1,433  

    

    

   0.60      0.57     0.47      0.36       0.33      0.31      0.30  

   0.56      0.54     0.45      0.33       0.31      0.29      0.28  

     

(kg/10a)   

      

   7.2      10.3     15.4      17.0       13.9      13.3      12.9  

   2.2       3.5      4.9       5.2        4.4       4.2       4.0  

   9.4      13.8     20.3      22.2       18.3      17.5      16.9  

 

( ) ┤╪ ─  

 ┤╪ │⁸ ⁸ ⌐╟╡ ⅜ ⅝ↄ ⌂╢─≢⁸ ⌐

√∫≡│↓─ ⌐ ⇔⁸ ─ ⌐⇔√⅜∫≡ ∆╢⁹  

                                            

   

 

 

10  

  ┤╪        ┤╪               ┤╪        

      №╡ ⌂⇔     з      и      й 

    

    

    

 1.5 2.5    0.35 0.8   0.1 0.25   0.35 0.75  0.1 0.5   0.1 0.15  

  1.5 2.5    0.35 0.8   0.1 0.25   0.35 0.75  0.1 0.5   0.1 0.15  

  1.0 2.0  

   ┤╪│⁸ ≢ з 2 ⁸и 2 4 ⁸й 4 ⇔√⁹з⁸и│ ┤╪⁸й│

┤╪⁹ 
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(a)  ╕√│ ─ 10 15 ╕≢⌐ ⇔⁸ ≤╟ↄ ∆

 ╢⁹ 

(b)  ⁸ ─√╘⌐ ∆╢ ⌐ ⇔⁸ ≤╟ↄ

 ∆╢⁹ 

(c)  15 20 ╕≢⌐⁸ ⅜ ⌂╙─╩╒ ⌐ ⌐

 ⇔⁸ ≤╟ↄ ∆╢⁹ 

 

 ─  

(a)  ╩ ⇔⁸ ⌂╙─│ ⇔⌂™⁹ 

(b)  ┤╪ ╩ ∆╢≤⁸ ─ꜞfi ⁸◌ꜞ ╩ ↕∑⁸

 ⁸ ⁸◌ꜞ ─Ᵽꜝfi☻╩ ↕∑╢↓≤⅜№╢─≢ ∆╢⁹ 

 

 ─  

 ┤╪ ╩ ⌐ ∆╢ │⁸ ⌐ ∆ ─ ⌐ ∆╢

╩ ⌐⇔≡⁸ ┘ ─ ╩ ∆╢⁹ 

( a)  ┤╪  

ה ⁸ ⌐ ⇔≡│⁸ ─ 50 ╩ ≢ ∆╢⁹ ┤╪

 ─ ─ │┤╪ ─ ╛ ⌐╟╡ ∆╢─≢⁸

 ─ ⌐╟╡ ─ ⅜╖╠╣╢ │ ≢ ∆╢⁹ 

ה ⌐ ∆╢ ≤⇔≡ ─ ╩ ™╢⁹                           

      

 

  

                       P O     K O 

   ╕≢         

     15          20 25      30       60     90 

              ) ᵑ ┤╪ ╩ ╘≡ ∆╢≤⅝╕√│ ─ ™ ⌐ ∆╢ │⁸ ╩

15 ≤⇔≡ ∆╢⁹ ⌐╦√╡ ⇔√ ≢│⁸ ╩ 30 ≤∆╢⁹ 

             ᵒ○●◒☼ ─ ⌐╟╡ ─ │ ⌂╢⁹C/N ⅜ 25 ≢│

─ ╩ ╦⌂™⁹ 

ה ⌐⅔™≡│⁸ ┤╪ │ ⌐ ∆╢⁹∕─

 ⁸ ⌐ ⇔≡╙ ⅜ ╘╠╣╢─≢⁸ /10a ─ ⌐ ⇔⁸

 ╩ kg ∆╢⁹ 

(b)  ┤╪ ⁸ ┤╪ 

ה ⁸ ⌐ ⇔≡│⁸ ─ 50 ╩ ≢ ∆╢⁹

 ┤╪ ─ ─ │┤╪ ─ ╛ ⌐╟╡ ∆╢─≢⁸

 ─ ⌐╟╡ ─ ⅜╖╠╣╢ │ ≢ ∆╢⁹  

ה ⌐ ∆╢ ≤⇔≡ ─ ╩ ™╢⁹ 
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                   P O     K O  

┤╪  №╡      20 30     70         90 

      ⌂⇔   40 50     70         90 

┤╪ з 2.0    20 30     70         90 

    и 2.0 4.0     30 50     70         90 

    й 4.0      50 60     70         90 

                   ) ᵑ○●◒☼ ─ ⌐╟╡ ─ ⅜ ⌂╢ ⅜№╢⁹ 

ᵒ ⌐⅔™≡⁸ ┤╪ ╩ ⌐ ⇔√ ≢│⁸ ⌐ ⇔≡╙

⅜ ╘╠╣╢─≢⁸ ╩╛╛ ∂╢⁹  

ᵓз⁸и│ ┤╪⁸й│ ┤╪⁹ 

 

(c)   

 

ה ┤╪ ─ │ 15 ≢№╢─≢⁸ 

2.5kg  ÷ 15/100  16.6kg ─ ┤╪ ⅜ 2.5kg ⌐

∆╢⁹ 

ה ┤╪ ─ ╩ 0.8 ≤∆╢≤⁸∕─ │ 

16.6kg  ÷ 0.8/100   2,000kg  ≤ ↕╣╢⁹ 

ה ⌐⁸ ┤╪ 2,000kg ⌐ ╕╣╢ ⌐ ∆╢ꜞfi ⁸◌ꜞ─

 │⁸ꜞfi 2,000kg  × 0.8/100  × 0.60    9.6kg 

◌ꜞ 2,000kg  × 1.1/100  × 0.90   19.8kg ≤⌂╢⁹ 

─ ה ≤⇔≡⁸ 2.5kg ╩ ≢ ∆╢⁹ 

 

( )  ∕─ ─  

 ⅜ ⇔≡ ∆╢ ─ ⌂╙─│ ≤ꜞfi ≢⁸™∏╣╙

│ ≢№╢⁹ ⅜ ⌐ ⁸ ∆╢─│ 60 70 ≢⁸

╡│ ─╕╕ ⌐ ∆╢⁹ ⁸◌ꜞ─ │ ≢№╢⁹ 

 ╕√ ─ ⁸ ⁸ ⁸ⱴfi●fi⁸ ⁸⸗ꜞⱩ♦fi ─ ≤⌂╢⁹ 

 

  

kg ⌐ ⇔≡⁸ ─ 2.5kg╩ ┤╪

0.8 ⁸╡╪ 0.8 ⁸ 1.1 ≢ ∆╢  
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           ─           

        

  

     

         

     ꜞfi  

        

     ◌ꜞ  

         

⌐⇔╪⅛∆  

™╦⇔⅛∆  

√╠⅛∆  

⅛≈⅔ ⅛∆  

™╦⇔ ⅛∆  

⌐⇔╪  

∆↑∕℮⅛∆  

⅛≈⅔┬⇔  

⅛∆  

 

 

 

↓℮  

⅛∆ 

⌐⅛╦⅛∆  

 

 

⅛∆  

♃fi◔ ☺  

 

 

 

 

⅛∆  

⌂√⌡ ⅛∆  

⅛╠⇔ ⅛∆  

╦√╖ ⅛∆  

⅛∆  

⅛∆  

ⅎ ⅛∆  

↔╕ ⅛∆  

№╕⌐ ⅛∆  

ⱥⱴ◦ ⅛∆  

╛⇔ ⅛∆  

⅛∆  

◌ⱳ♇◒ ⅛∆  

⌠⅛ ⅛∆  

 11.78   5.99   9.82  

  9.26   6.93   8.02  

  9.54   6.34   8.32  

  7.82   5.68   6.61  

  8.78   8.46   8.62  

 10.13   8.87   9.32  

 10.63   9.66  10.15  

 12.72   6.35  10.80  

 10.22   2.08   5.85  

  2.37   1.66   2.02  

  5.28   2.80   4.13  

  4.59   2.64   4.02  

  1.96   0.14   1.11  

 11.95   4.76   8.20  

  8.04   5.26   6.28  

 12.59   5.01  10.46  

                5.29  

                7.53  

 10.11   3.97   6.91  

 15.16   9.34  12.82  

 14.18   4.55  11.55  

 12.74   5.64   7.08  

  9.07   6.82   7.81  

 10.88   6.84   8.72  

  6.72   3.77   5.06  

  6.28   4.54   5.53  

  7.22   5.00   5.68  

  8.00   7.06   7.52  

  8.73   3.51   6.55  

  7.31   3.25   5.57  

  7.35   3.19   5.79  

  6.95   4.23   5.07  

  6.82   3.63   4.98  

  3.95   2.23   3.14  

  1.22   1.11   1.14  

  5.68   4.31   4.81  

  2.96   1.25   2.14  

  7.80   3.08   4.33  

  8.34   3.67   6.93  

 14.90   5.92  11.43  

 12.85   9.31  10.72  

  9.08   7.12   8.18  

  4.48   3.83   4.06  

  7.60   4.72   6.16  

  1.33   0.48   0.83  

  4.23   0.43   2.99  

  9.29   2.15   5.72  

 27.07  18.32  22.32  

 27. 27  19.37  23.27  

 33.73  26.31  31.19  

  6.53   0.34   2.19  

  1.11   0.64   0.88  

 18.47   4.08   8.39  

               15.14 

                6.68  

 17.94   3.96  12.07  

  8.44   0.18   4.22  

  2.20   0.29   1.07  

 

  0.14   0.10   0.12  

  2.04   0.62   1.46  

  3.39   1.30   2.48  

  3.96   1.91   2.52  

  3.41   1.58   2.61  

  1.88   1.66   1.77  

  3.39   0.82   1.33  

  3.60   1.54   2.51  

  4.13   1.49   2.81  

  2.97   1.28   2.00  

  3.19   1.35   2.06  

  2.26   0.65   1.33  

  0.50   0.47   0.48  

  2.93   1.88   2.24  

  5. 49   2.65   4.23  

  0.55   0.45   0.51  

    

 

 

 

 

 

 

 

 

 

 

 

                0.34  

  

 

 

 

 

 

 

 

 

 

  1.62   0.81   1.30  

 

                1.69  

  2.36   2.18   2.27  

  1.27   0.78   1.00  

  1.20   0.87   1.02  

  1.50   1.05   1.27  

 

  2.51   0.98   1.90  

  2.43   1.60   1.99  

 

  2.04   1.82   1.93  

  2.35   1.11   1.60  

 ) ₈ⱳ◔♇♩ 2015/2016 ₉ ⌐╟╢⁹  
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○  

( )   

  

 ⌐ ╣√ ─ ™ ╩ ⌐ ∆╢ ─

│⁸ ⌐ ∏╢⁹ ─ ⌂ ≈ↄ⇔╛ⱥⱡⱥ◌ꜞ╩ ™╢

⌐│ ╩ 20 ╠∆≤≤╙⌐⁸ ⌂ ⇔╛ ─ ⌂

≥ ╩ ∆╢⁹ 

 ⌐╟╢  

 ╩ ™╢ ─ ⅎ │ ─≤⅔╡≢№╢⁹ 

(a )  ╩ ≤⇔⁸ │ ─

 ─ 10 ≤∆╢⁹ 

(b)  ─ ╟╡⁸ ─ ─ ™♃▬ⱪ─ ╩ ™╢⁹ 

(c)  ─ ╟╡⁸ ⌐ ∆╢ ─

 ╩ ↄ∆╢⁹ 

⌂⅔⁸ ─ ⌂ ≈ↄ⇔╛ⱥⱡⱥ◌ꜞ╩ ™╢ ⌐│⁸  

─ ≤ ⌐ ╩ ∆╢⁹ 

 

( )   

│ ⅜ ⇔╛∆ↄ⁸ ⌐ ═≡ ≢│ 10

20 ⁸∕─ ─ ≢│ 30 40 ∆╢⁹ 

 ⌐╟╢  

 ⌐⅔↑╢ ─ ╩ ∆╢√╘⌐│ ─ ⅜

≢№╢⁹ ╩ ™╢ ─ ⅎ │ ─≤⅔╡≢№╢⁹ 

(a)  │⁸ ─ ≤ ⌐∆╢⁹

 ─ ⌐ ─ ⅜ ⇔™ ⌐│ ╩ ∆╢⁹ 

(b)  ╟╡⁸ ─ ─ ™♃▬ⱪ─ ╩ ™╢⁹ 

(c)  ╟╡⁸ ⌐ ∆╢ ─ ╩

 ↄ∆╢⁹ 

 ─                                                  

         ≤ ⱥⱡⱥ◌ꜞ─      (kg/10a)      

   →≈       

    

    

   

   

  

  

   

   

 1.5 2.0  

 2.0 2.5  

  ⌐ ∏╢⁹ 

 

        ᵑ │ ╕√│ ⌐ ∆╢⁹  

            ᵒ →≈ ─ │ ⌐ ∆╢⁹  

            ᵓ◌ꜞ│ ⌐ ∂≡ ⇔⁸ꜞfi │ ≤⇔≡ ⌐ ∆╢⁹ 
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 ⌐⅔↑╢ ─ ⅎ  

(1)  ─  

 │ ⌐ ═≡ ─ ⅜ ╘≡ ↄ⁸ │ ⌂ ─└≤≈≢№

╢⁹ ⌐ ─ │ ─ ╩ ⅝ↄ ⇔⁸ ≢│ ⇔ↄ ∆

╢⁹ 

 ─ ╩╖╢≤⁸ │ ⌐⅛↑≡⁸ꜞ

fi │ ↑≈ ⌐ ↄ ↕╣╢⁹◌ꜞ│ ╩ ⇔≡ ↕╣⁸ ─ ≢

╙ ⅜ ↄ⁸ ⅛╠─ ╙ ™⁹ │◌ꜞ≤ ⌐ ⌐╦√

╡ ↕╣⁸ ─ ╩ ∆╢√╘⌐╙ ⅛∑⌂™ ≢№╢⁹ 

 

(2)   

 ╩ ∆╢ ⁸ ╘╪ ⁸ ┘│∞⅛ │ ≤

⁸ Ɽfiה╪╘ ─ │ ≤ ⌐ ⅎ ™ ╩ ≤∆╢⁹

ⱦכꜟ │⁸ ─♃fiⱤ◒ ╩ ╘⌂™╟℮⌐ ≤ ╩ ≤∆

╢⁹ 

 │ ⌐╟╢ꜝfi◒ ⅜ ↕╣⁸ ⌐♃fiⱤ◒ ─ ⅜ ╘╠

╣≡™╢⁹♃fiⱤ◒ │ ─ ⅜ ⅝ↄ⁸ ™ ╛ ─ ⁸

─ ─╟℮⌐ ╩ ∆╢↓≤≢♃fiⱤ◒ ╩ ↕∑╢↓≤

⅜≢⅝╢ ⁹ 

▪  

 │⁸ →≈ ╩ ⇔≡ ╩ ╢√╘⁸ ╩ ∆╢≤≤╙⌐⁸

⌐ ∂≡ ≠ↄ╡ ╩ ∆╢⁹ 

 │⁸ ─⅔╟∕ 50 35 67 ╩ ≤⇔⁸ ╡╩ ∆╢⁹

ꜞfi │⁸ ─ │ ⌂™╙── │ ↄ ≢№╕╡ ⇔⌂

™─≢⁸ ╩ ≤∆╢⁹◌ꜞ│⁸ ╕≢ ╩ ↕∑╢√

╘⁸ ⌐ ∂≡ ∆╢⁹ 

▬  

 │⁸ ⅜ ↄ ╩ ∆√╘⁸ ─ ⅜ ™⁹ ⌐⁸ ─♃fi

Ɽ◒ ╩ ╘╢⌐│⁸ ™ ─ ─ ⅜

≢№╢⁹ ─ ╩ ⇔⁸ ⌐ ╘╢⁹╕√⁸

≢─ ─ ⅜ ↕╣⁸ ─ ≤≤╙⌐ ─ ╩

╢↓≤⅜≢⅝╢⁹√∞⇔⁸ │ ╣╩ ⇔≡ ∆╢ ⅜

№╢⁹ 
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 ─ │⁸ ─↓≤╩ ≤⇔≡ ⇔√⁹ 

  ᵑ ╒ │⁸ ╩ ⁸ ╩ ≤∆╢⁹ 

ᵒ ╦╠│⁸ ⌐∆⅝ ╪∞ ⅜ ≢№╢⁹ 

ᵓ ╦╠╩∆⅝ ╕⌂™ │⁸ ╩ kg/10a ╠∆⁹ 

 

  

 (1)   

▪ ◦꜡●Ⱡ◖ⱶ◑                                                 (kg/10a)  

 

╒

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

500  6.0  6.0  2.0  14.0 5.0 8.0  13.0 14.0 

 

▬ ♅◒◗▬☼Ⱶ                                                   (kg/10a)  

 

╒

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

510 

540 

 

 
6.0  4.0  2.0  12.0 5.0 8.0  11.0 12.0 

♃fiⱤ◒ ⅜ ™ │⁸ ™ ⌐ ╩ /10a ∆╢⁹ 

 

► ♬◦ⱱ♫Ⱶ                                                     (kg/10a)  

 

╒

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

490 

520 

 

 
6.0  5.0  2.0  13.0 5.0 8.0  12.0 13.0 

♃fiⱤ◒ ⅜ ™ │⁸ ™ ⌐ ╩ /10a ∆╢⁹ 
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כꜝ ◄ ∟ↄ⇔                                        (kg/10a)  

 

╒

 

 

P2O5 K2O 
 

 

( )  

 

( )  

™  

( )  
 

450 

470 

 

 
6.0  4.0  2.0  5.0  17.0 5.0 8.0  

11.0

12.0 

 

○ Ⱶ♫Ⱶⱡ◌○ꜞ                                               (kg/10a)  

 

╒

 

 

P2O5 K2O 
 

 

( )  

 

( )  

™  

( )  
 

420 

440 

 

 
6.0  4.0  2.0  5.0  17.0 5.0 8.0  

11.0

12.0 

 

(2)  ─  

▪ ⌐⅔↑╢ 12 15 ⅝╕≢  

 ─╒ │ ─ ⅜ ↄ⁸ ─ ⅜ ⇔⁸ ╛ ╩ ⇔╛

∆™⅜⁸ ⌐╟∫≡│ ⅜ ≤⌂╢─≢⁸ │ kg/10a ╩ ≤⇔

√ ⅜ ה ≤╙⌐ ∆╢⁹ 

▬ ╟╡ ⅝∆╢ │⁸ ╩ ⌐ ∆╢⁹ 

 

 

 ⱦכꜟ  

(1)   

▪ │╢↕╛⅛                                                   (kg/10a)  

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

430 6.0  3.0  2.0  11.0  5.0 8.0  10.0 11.0  

 

(2)  ─  

▪ ─ ─(2) ▪ ▬⌐ ∏╢⁹ 

▬ ⱦכꜟ ⌐⅔↑╢ ⌂♃fiⱤ◒ 10.0 11.0 ─ ╛

─ ⅛╠⁸ │ ╕≢⌐ ∆╢⁹ 
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(1)   

▪ │╢⅛                                                  (kg/10a)  

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

540 6.0  4.0  2.0  12.0 4.5 8.0  
10.5

11.0 

 

▬ │╢⇔∏ↄ                                            (kg/10a)  

 

 

P2O5 K2O 

 
 

( )  

 

( )  
 

510 6.0  4.0  2.0  12.0 4.5 8.0  
10.5

11.0 

 

(2)  ─                                         

▪ ─ ─(2) ▪ ▬⌐ ∏╢⁹ 

▬ │╢⇔∏ↄ─ ≢│ ╩ ∆╢⁹ 

 

 │∞⅛  

(1)   

▪ ▬♅ⱣfiⱲ◦                                               (kg/10a)  

 

 

P2O5 K2O 
 

 

( )  

 

( )  
 

420 5.5  2.5  2.0  10.0 4.0 8.0  8.5 9.0  

 

(2)  ─                                         

▪ ─ ─(2) ▪ ▬⌐ ∏╢⁹ 

 

 ─♃fiⱤ◒ ⌐ ∆╢  

(1)  ─ ⅎ  

─ ה ╘╪ ─√╘⌐⁸ ─♃fiⱤ◒ ⅜ ╘╠╣≡™

╢⁹♃fiⱤ◒ │ ─ ⅜ ↄ⁸ ⌐ ╩ ℮⁹

╩ ≢ kg/10a ∆╢≤♃fiⱤ◒ ╩ ↕∑╢↓≤
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⅜≢⅝╢⁹ ╛ │ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

≤♃fiⱤ◒  

1998 ⁸ ⁸  

 

▪  

 ₈◦꜡●Ⱡ◖ⱶ◑₉╛₈♅◒◗▬☼Ⱶ₉─ꜝfi◒ ⌐⅔↑╢♃fiⱤ◒

─ │9.7 11.3 ≢№╢⁹♃fiⱤ◒ ⅜ ™ ⌐⅔™≡│⁸

╩ ≢ kg/10a ∆╢⁹ 

 

▬  

 ₈Ⱶ♫Ⱶⱡ◌○ꜞ₉╛₈ꜝכ ₉│⁸♃fiⱤ◒ 12 ╩ ∆╢↓≤

⅜ ≢№╢↓≤⅛╠⁸ ╩ ≢ kg/10a ∆╢⁹ │ ╩

™╢⅜⁸ ╙ ≢⅝╢⁹ 

 

(2)  ⌐╟╢  

 ⌐◦◓⸗▬♪ ╩ ╗ ╩ ∆╢↓≤≢⁸♃fiⱤ

◒ ─ ╩ ╢↓≤⅜≢⅝╢⁹ ≢│⁸ ≤ ─

╩╕≤╘≡ ∆╢⁹ ≢│⁸ ≢12kg/10a╩ ∆╢⁹

─SPAD- 502⌐╟╢ ⅜44 ─ ⌐│⁸ ╩ kg/10a ∆╢⁹ 

 



38 

 

 

 

 

 

 

 

 

(3)   

 ⌐⅔↑╢ ─ │♃fiⱤ◒ ╩ ↕∑╢ ⌂

≢⁸ ⅛┘ ≤ ⌐ ∆╢↓≤╙ ≢№╢⁹ 

▪ ≤  

( )  ≢ kg/10a─ ╩ ⌐ ∆╢≤⁸♃fiⱤ◒ ⅜

∆╢⁹ 

( ) כꜝ₈  ∟ↄ⇔ ₉╛₈Ⱶ♫Ⱶⱡ◌○ꜞ₉≢│⁸ ≢ kg/10a

─ ╩ ∆╢≤⁸♃fiⱤ◒ ⅜ 2.5 ∆╢⅜⁸ ⌐ ∆

╢≤ ⌐╟╢ ↑⅜ ⇔ↄ ∆╢─≢ ⌐ ↑≡ ∆╢⁹ 

( )  ╩ ℮≤⁸ ≤ ⌐ ╛ ⅜ ∆╢ ⌐

№╢⁹ 

 

  

H22 H23 H22 H23 H22 H23

5kgN ( ) 50.2 66.9 39.9 49.2 13.0 12.2
(2kgN×2 )51.2 67.2 38.9 48.6 12.5 11.7
(2.5kgN×2 )57.3 65.6 39.1 48.2 13.1 12.0

⁷ ⅜ ⌂╢ ─ ⅔╟┘♃fiⱤ◒

H22 23 ⁸ כꜝ₈│ ₉⁸ +1 +2 │5+4+2Nkg/10a⁸

(kg/a) (g) ♃fiⱤ◒ (%)
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▬ ─  

( )  ─ ⌐≈™≡ 

 ⌐ ╩ ℮≤ ↑ ⅜ ⇔ↄ⌂╢⁹ ⌐⁸ ≢

⅜ ™ ⌐│ ↑⅜ ⇔ↄ⌂╢√╘⁸ ⇔™ ⌐ ℮↓≤⅜ ╕⇔™

⅜25 ╩ ⅎ╢ ⁸ ↑⅜ ⇔ↄ⌂╢≤─ ⅜№╢ ⁹ 

 ⅜ ↄ⌂╢↓≤⅜ ↕╣╢ ⌐│⁸ ╩ ╛⇔≡ ─

╩ →╢ ─ ⅜ ≢№╢⁹ 

( )  ─ ┘ ─ ─ ⌐≈™≡ 

 ╩ ⅎ╢≤ ⌐╟╢ ↑⅜ ⇔ↄ⌂╢√╘⁸ ⅛┘ ≤

⌐ ∆╢ ≢╙ │ ⇔⌂™⁹ 

 ⅜ ⌐ ∆╢≤ ╩ ╘╢ ╣⅜№╢√╘⁸ │

∟⌐ ╩ ℮⁹ⱡ☼ꜟ∞↑≢│⌂ↄ ╩ ╡⌐ ∆╢⁹ 

 

 

  

 

 

 

 

 

 

 

 

 
 ⌐╟╢ ↑ ╣ ─   
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 ⌐⅔↑╢ ─ ⅎ ┘  

 ─ │ ↄ⁸ ─ ╛ ≤⌂╢─≢⁸ ≤∆╢⁹

√∞⇔⁸ ⅝╛ ≢│ 10 √╡ ∆╢⁹⌂⅔⁸ ⅜ ⇔ↄ ⌂

│⁸ ╕≢⌐ ╩ 10 √╡ ∆╢⁹ 

 ꜞfi │⁸ ╩ ↄ⇔⁸ ╛ ─ ╩ ∆╢ ⅜ ™⁹╕√⁸◌ꜞ

│⁸ ─ 60 ⅜ ⌐ ⇔≡╒ ⌐ ∟ ↕╣╢√╘⁸ ⇔╛∆™⁹⇔√⅜

∫≡⁸ꜞfi ≤◌ꜞ─ │ ≢№╡⁸™∏╣╙ 10 √╡ ╩ ∆╢⁹ 

 

           / 10  

 

 

 ≠ↄ╡≤  

 ─ ╩ ╢⌐│⁸ ─ ⁸ ⌐ ⅝ↄ ∆╢ ─ ≤ ╩

ↄ ∆╢√╘─ ┘ ⅜ ≢№╢⁹∕─√╘⌐│⁸ ─ ⌐╟

╢ ─ ⁸ ⌐ ≠ↄ ⌂ ⅜ ≢№╢⁹ 

 

(1)  ─  

╩ ∆╢≤ ─ ⅜ ⅝ↄ⌂╢√╘⁸ ─ │ ╘≡ ≢№╢⁹ 

─ ⌐ ™⁸ ⅜ ⌐⌂╢ ⅜ ↄ⌂∫≡⅔╡⁸ ─ │

⌐╙ ⇔≡ ⅝ↄ⌂∫≡™╢⁹ 

╕√⁸ │ ⅜ ↄ⁸ ⅛╠∞↑≢⌂ↄ ⅛╠─ ╙ ≢№

╢⁹ ─ │⁸ ─ ╩ ↕∑╢≤≤╙⌐⁸ꜞfi ╛◌ꜞ⌂≥─

╩ ∆╢↓≤⅜≢⅝╢⁹ 

│⁸ ⌐ ╩ ∆╢ ─╒⅛⁸ ─ ╩ ↕∑⁸

─ ╛ ─ ⌂≥ ─ ╩ ≈⁹ ─ ⌐ ╘╩

⅛↑⁸↕╠⌐ ╩ ↕∑╢√╘⌐│⁸ ⌂ ─ ⅜ ≢№╢⁹ 

⌂⅔⁸ ─ ╛ │ ⌐╟∫≡ ⌂╢√╘⁸ ─ ╩

⇔√ ≢ ⌐ ∂√ ╩ ∆╢⁹ 
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ה╠╦ ▪ ╦╠  

 ╦╠⁸ ╦╠≤╙⌐◌ꜞ ⅜ ↄ⁸╒ ⌐ ∆⅝ ╗↓≤⌐╟╡ ─

≤≤╙⌐◌ꜞ─ ⅜ ≢⅝╢⁹  

 ⌐ √∫≡│⁸ ┼─ ⅛╠ ∑∏⁸ ⇔√╙─ │ ╩∆⅝

╗⁹ 

▬ ┤╪  

 ─ │№╕╡ ↄ⌂™⅜⁸ꜞfi ╛◌ꜞ─ │ ↄ⁸

╙ ≢⅝╢⁹╕√⁸ ┤╪ ─ ≢ ╙ ─ │ ™⁹  

 ⌐ √∫≡│⁸ ⇔√╙─╩ 10 √╡ ╒ ⌐ ⇔⁸

≤╟ↄ ∆╢⁹  

► ┤╪  

 ┤╪ ≤ ┤╪ ─ ⌂ ╩ ∟⁸ ⁸ꜞfi ⁸◌ꜞ⌂≥─

≤≤╙⌐ ─ ╙ ≢⅝╢⁹  

 ⌐ √∫≡│⁸ ⇔√╙─╩ 10 √╡ 0.5 ╒ ⌐ ⇔⁸

≤╟ↄ ∆╢⁹  

◄ ┤╪  

 ⁸ꜞfi ⁸◌ꜞ⌂≥─ │ ┤╪ ─ ≢ ╙ ™⅜⁸ ─

│№╕╡ ≢⅝⌂™⁹ │⁸ ⅜ ™≤ ─ ╩

→╢─≢⁸ ⌐ √∫≡│ 10 √╡ 100 150kg ╩ 15 20 ╕≢

⌐╒ ⌐ ⇔⁸ ≤╟ↄ ∆╢⁹ 

 

(2)  ≠ↄ╡ ─  

≢│ ≤ ⌂╡⅛╪⅜™ ⅛╠ ⁸ ⁸◌ꜞ⌂≥─ ─ ⅜ ⌂

™⁹╕√⁸↓╣╠ │ ⌐ ↕╣⁸№╢™│ ⌐╟╡ ∆╢─≢⁸ │

⇔╛∆™⁹ ─ ╛ ─ │⁸ ─ ─ ╩ ↄ⇔ ╩ ╘

╢⁹ 

⇔√⅜∫≡⁸ ─ ⌐ √∫≡│⁸ ⌐╟╢ ⌂ ─ ⅜

≢№╢⁹ ─ ™╒ ╛ ⅜ ⇔√╒ ≢│⁸ ╩ ⇔≡

╩ ∆╢⁹ ─ ⌐ ⌂ ─ │ ╩⅔⅔╟∕─

≤∆╢⅜⁸ ⌐╟╡ ⅜ ⌂╢√╘⁸ ╩ ⇔≡ ∆╢─⅜ ╕⇔

™ ₈ ─ 21 3 ⁸ ₉╩ ⁹

╕√⁸ ╛◌ꜞ≤─Ᵽꜝfi☻╩ ⇔⁸ ⌐ ∂≡ ╩ ∆╢⁹  

~~
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ה  ה ⌐ ∆╢  

    ─   TN ⁸AN ▪fi⸗♬▪ ⁸NN ⁸ 

ON ⁸ N  

          TP ꜞfi ⁸CP ◒ ꜞfi ⁸SP ꜞfi ⁸ 

WP ꜞfi ⁸TK ◌ꜞ ⁸CK ◒ ◌ꜞ⁸WK ◌ꜞ 

          SMg ⁸CMg ◒ ⁸WMg  

          SSi ◔▬ ⁸CMn ◒ ⱴfi●fi⁸WMn ⱴfi●fi 

          CB ◒ ⱱ► ⁸WB ⱱ►  

          L ꜞ♬▪ ⁸S ◦◓⸗▬♪ ⁸SS ♪▬⸗◓◦כⱤכ☻  

 
 

(1)   

   
   ∕─  

TN AN NN TP CP SP WP TK CK WK Mg  

ↄ╖№™  8  8   8 8    2  8 8  6 1  

ↄ╖№™48  

48  
16 8    16    16 13.5 16 16 15.5   

464 (ↄ╖№

™ 464 )  
14 14  16  16 

 13 

 
14  14   

⌂╪≢╪484 

(ↄ╖№™ ╡

484 )  

14 12.5  18  18 15.5 14 14 13.5   

242 

( ╡ 242 )  
  12 12  14   14  7 12 12 11.5 4  

√↑─↓ 14  

( 14 )  
14 14  10  10 8 13 13 12.5   

ↄ╖№™ ⱬ☻♩4

44(ↄ╖№™

42 )  

14 10  14  14 10 14 14 12   

 

( 480)  
  14   14     8       8    5 10    10   

34 (

╡ 34 )  
16 11   4  4 3 14  14   

 16 11      16  16   

 14 10      17  17   

 18 18      16  16   
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( 2)   

   
   ∕─  

TN AN NN TP CP SP WP TK CK WK Mg  

ꜟכ○  

( ╡ A801)  
8 6.6   8  7.8  4 8  8 

 

3 

 

ON(16%) 

 

(35%) 

╪ↄ◐כꜚכⱤכ☻  

╡ 038R  
10 4.8   3 

 

 
3  1.4  8   7.6   

ON(51%) 

 

(58%) 

 

017  10 4.8   11   7 7  6.8  

 

3 

 

ON(50%) 

 

(56%) 

 

 

 

( 3)   

   
   

 
TN AN N TP CP SP WP TK CK WK 

◄ⱶ◖020♩כ  20 5.5  10 12 12  5.5  10 10 9.5  S120  

◄ⱶ◖8.0 16 48♩כ  
8 

(50%) 
16  16 14 16 

 

 
16 

 

S100 (50%) 

◄ⱶ◖2000♩כ 

S100 ♃▬ⱪ 

 

20 

 

7.3  

 

12.7  

(50%) 
10  10 6.5  10  7.5  

 

S100 (50%) 

◄ⱶ◖2000♩כ 

S90 ♃▬ⱪ 
20 7.3  

12.7  

(50%) 
10  10 6.5  10  7.5  

 

S90 (50%) 

◄ⱶ◖2000♩כ 

S100 120 ♃▬ⱪ 
20 7.3  

12.7  

(50%) 
10  10 6.5    7.5  

 

S100 (7%) 

S120 (3%) 

2000 20 6 
14.0  

(60%) 
10  10 6 10  8 

 

SS100 (8.4%) 

S120 (3.6%) 
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TN 

A

N 
N TP CP SP WP TK CK WK 

◄ⱶ◖כ♩ 

44 

 

22 8. 7 
13. 3 

(60%) 
12  12 10 10  10 

 

S120 (60%) 

◄ⱶ◖כ♩ 

2220 
22 8.7  

13.3 

(60%) 
12  12 10 10  10 

 

S100 (60%) 

LP◖כ♩ ╡ 800

- D80(Ɫ▬ 800- D8

0)  

28 3.9  24.1 10 10  8 10  10 
 

L100  

LP◖כ♩ ╡ 800

- E80(Ɫ▬ 800- E8

0)  

28 3.9  24.1 10 10  8 10  10 
 

L140  

ⅎ↕  

 
25 7.4  17.6  6 6  5 6  6 

 

L100 ( 6.3%)  

S140 ( 9.4%)  

Ɫ▬◄ⱶ◖

 30♩כ
30 3.8  

18 

(60%) 
5 5  3 5  4.5  

 

S120 (60%) 

)R222♩כ◖ꜝ☿ )  

╠ↄ∞  
22 6.5  12 12  12 9 12 12 11 S90  

◄ⱶ◖077♩כ 

(100 )  

 

10 

 

1 

 

4 

5 
7  7 4.6  7  7 

 

S100  

Mg 2 

 

◄ⱶ◖256♩כ 

90 100 120  
12 1 5 5  5 2.2  6  6 

 

S90⁸100⁸ 

120  

 

ⱥⱨ◒◦ꜟⱣ2כ  

(ⱥⱨ◒◦ꜟⱣכSC22

2)  

22 4 18 12  12 10 12  12  

꞉fi◦ꜛ♇♩ ◄

ⱶ◖206♩כ 

20 6.6  13.4  

 

    16  16 

 

 

L30  
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TN AN N TP CP SP WP TK CK WK 

405 24 11.6 
10.7 

(45%) 
    5  5 

 

IB(12.

5%) 

L20 (12.5%

)  

S20(20%) 

3004 30 6 
24 

( 75%) 
    4 

 

 
4 

 

IB(8%) 

S20 (67%) 

◓♇♪IB 

407 

 

24 7.7  
16.3  

(60%) 
    7 

 

 
7 

 

IB(30%) 

S30 (30%) 

◓♇♪ 

IB506 

 

25 

 

7.4  

 

17.6 

(60%) 
    

6 

 
 6 

 

IB(15%) 

S30 (45%) 

√╪┐ (LP◖כ♩

╡ 506- AA55 )  
25 10.5 14.5     6  6 

 

L20 (9.5%) 

S30 (4%) 

   

♩כ◖ ╡

203- A35  

20 12.4 7.6      
13 

 
 

13 

 
 

L20  

 

 

( 4)  Ɑכ☻♩  

   
   

 
TN AN NN TP CP SP WP TK CK WK 

Ⱡ○Ɑכ☻♩ (222)    12    2    12    12   10   12    12  

Ⱡ○Ɑכ☻♩SR502  

(☺◦▪fi ╡Ⱡ○

Ɑכ☻♩ SR502) 

  15  1.6  10  10 8 12  11.8  
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( 5)   

▪  

   
 ▪ꜟ◌ꜞ

    

 

 TN AN NN 

   21   21     20     

   25   25     20   n   n  

   46      20   n   n  

   20           55   20   n    

 

▬ ꜞfi  

 

   

 

 
CMg SiO2 CMn CB ∕─  

  
 

TP CP SP WP 

ꜞfi☻♃8    5     30   30   30כ 
 

 

 

 

 

 

CaO 15 

SSi 10 

 

 
20  

╟℮╡╪( )  20 20     15   20     50 20  n

╟℮╡╪( )  20 20   13 20 1 0.5  45  20   n

╟℮╡╪ 20 20   12 20    45 20   n

╟℮╡╪ 20 20   12 20 1  0.5  45 20   n

 

► ◌ꜞ  

   
 

CMg SiO CMn CB    
TK CK WK 

   60    60        20    

 60  60        20   n   

   50    50        20   n  

↑™ ( )    20   20 
 

 
    4 34      0.1 

2 

5 

20 

  n   
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( 6)  ≠ↄ╡  

▪  

           

  

 

 TN AN NN TP SP CP WP TK CK WK 

    7      6           20  

 5   2    1       20 ⱳ  ꜞ

 

▬  

   SMg ▪ꜟ◌ꜞ    

  70 20  

  90 20  

≈ↄ╖  10 55 20 ⁸  

 

► ◔▬  

   SiO2 ▪ꜟ◌ꜞ

 

Mg Fe Mn P  

 

  

◔▬◌  ꜟ  32 47 5    20    

ⱵⱠꜝꜟ  18 20 40 43  3 4 13 18 3.5 5 1.5 2 20    

ⱵⱠꜝꜟ  17 20 43 47  2.5 4 18 23   1 2 1.5 3 20    

 15 18 42 48  4 6 21 25 3 5 1 3 20    

 

◄ pH  

 

   

 

 

 

  

     25 W- Fe 20 

 

○  

   
(%) 

    /    
 P O  K O 

◘fi♥♠  1.20   0.74   0.22     55    7.3       70     22 20  

≥  1.96 1.71 192 53 8.2   61.8 33.7 15  

   ᵑ ⁸ │ ↕╣╢ ⅜№╡╕∆─≢⁸ ─℮ⅎ ⇔≡ↄ∞↕

™⁹ 
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 ─  

 ─ ◖☻♩─ ╩ ⅜ ╘≡⅔╡⁸ ⅜ │ ─╒≤╪≥╩

⌐ ⇔≡™╢√╘⁸ │ ─ ⁸ ─ ╩ ↑╛∆

™ ⌐№╢⁹ 

 2023 12 ⌐⅔↑╢ ─ │⁸ ─ ≤ ⌂

⅜ ↄ ⁸ⱬꜝꜟכ◦⌐ ∆╢ ⁸ ─ ⁸꜡◦▪─►◒ꜝ▬♫ ⌂

≥ ⅛╠─ ⅜ ⇔⁸ ╕≢ ⇔√⅜⁸ ─ ╛

⌐ ⅝⅜ ⌐⌂∫√↓≤⅛╠ ⌐ ∂≡™╢⁹ 

 ⇔⅛⇔⌂⅜╠⁸ ╛ ⌂≥ ─ ⅜ ⇔⁸ ⅜

≢ ∆╢ ⁸ ─ ↄ╩ ⇔≡™╢ ⅜ │⁸ ─ ⅜

⌐ ⅝⌂ ╩ ⅎ╢√╘⁸ ╙ᵑ ⌐ ≠ↄ ⁸ᵒ

─ ⌐╟╢ ─ ⁸ᵓ ─ ⌐╟╢ ─

⁸ᵔꜞfi ╛◌ꜞ╩ ⇔√ ⌂ ─ ─ ⅜ ≢№╢⁹ 

 

 

 

₈ ₉( )╩ ⇔≡  

 

0

1,000

2,000

3,000

4,000

5,000

6,000

2
5

1 5 9

2
6

1 5 9

2
7

1 5 9

2
8

1 5 9

2
9

1 5 9

3
0

1 5 9 1 5 9

2
1 5 9

3
1 5 9

4
1 5 9

5
1 5 9

( /20kg) ─ ─

╡╪ ◌ꜞ►ⱶ
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 ⁸ ⌂╠┘⌐ ─ ⁸ ─ ╩ ╢ ≢

┼─ ⅜ ⇔≡⅝≡™╢⁹ ≠ↄ╡╛ ⌐ ∆╢ ⌐≈™≡╙ ─

⌐ ⌂ ─√╘⁸ ─ ⅜ ∂≡™╢⁹∕↓≢ ⌂ ─ ╩

∆╢⁹ 

 

( 1)  Ⱪ꜡⁸כ♃☻ꜗ◐♪כ◖fiⱳ◐ꜗ☻♃כ 

⁸כ♃◒ꜝ♩  ⌐ ⇔≡ ⁸ ⁸

┤╪⌂≥╩ ─כ♃◒ꜝ♩⁹╢∆ ⅝↕⌐ ∂≡ │

200 1000L ╕≢ ⅜№╢⁹ │ ─ ⁸

⌂≥ ⌐╟∫≡ ⌂╢⅜⁸ 3 20 ╕≢ ↄ ≢⅝╢⁹

⁸╟╡ ⌂ ⅜≢⅝╢ ╛ ⌐ ⇔

√ ⅜ ↕╣≡™╢⁹ 

 

(2)  ꜝ▬ⱶ♁כ꞉ 

⌐כ♃◒ꜝ♩  ⇔≡ ⁸ ⁸  

⌂≥╩ ∆╢⁹ │ 1.2 3.0 ≤ ╠╣≡™╢ 

⅜⁸ │ 25 500kg/10a╕≢ ≢⅝╢⁹╕√⁸  

⌂─≢ ⅜№∫≡╙ ≢№╢⁹PTO ≤  

─♃▬ⱪ⅜№╢⁹ 

 

( 3)   

 ⌐ ⇔≡ ⌐ ╩ ∆╢⁹ │ 10 15 ≤ ↄ⁸

│ 5 65kg/10a╕≢ ≢⅝⁸ ⌐╟╡ ⌂ ⅜ ≢№╢⁹ ⁸

ⱷכ◌כ⌐╟╡ ⅜ ⌂╢─≢ ╩ ∆╢⁹ 

 

( 4)   

 │ ⱱכ☻ ⌐╟╢ ≤ ⌐╟╢ ⅜≢⅝╢⁹

ⱱכ☻⌐╟╢ │ 20 ≢⁸ ≢│ ≢№╢⁹ │ 30L

≢ │ 10 18kg/10a≤⌂∫≡™╢⁹ 

 ⅜ 52L≤ ⅝™ ╙№╢⁹ 

 

( 5)  ⱴ♬ꜙ▪☻ⱪ꜠♇♄כ  

 ─ ┤╪ ╩╒ ⌐ ≢⅝╢⁹ ♩ꜝ 

⌐כ♃◒ ∂≡ ⅜ ⌂╢⅜⁸30 40ps≢ 2.0t  

─ ⅜ ≢№╢⁹ ┤╪ ─ ╖ ─ⱴ♬ 

─≥כ♄כ꜡▪ꜙ ⅜ ≤⌂╢⁹ 

⌐כ♃◒ꜝ♩  ⇔⌂™♃▬ⱪ≢⁸ ┘ ╖    

╖ ╩ ∆╢ ╙№╢⁹ 

 

( 6) fiכ꜡♪   

⌐fiכ꜡♪  ⇔≡ ─ ⅜ ≢⅝╢⁹ │  

10 ≢⁸☻ⱳ♇♩ ╛ ⌐ ⇔√ ⅜№╢⁹ 

│ ⌐╟╡ ⌂╢⅜⁸ 30 ╕≢ ≢⅝╢⁹ 
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 ∕─ ─ ─ ⌐ ∆╢  

( 1)  ⇔ ╖  

 ─ ⇔ ╖ │ ─ ╕√│ ⌐ ↑╛∆™ ─ ╩

⅛╠ ⇔ ╪≢ ∆╢ ≢№╢⁹↓─ ≢│⁸ ⌐ ╢↓≤⌂ↄ⁸⇔⅛╙

╩ ╦∏⌐ ≢⅝╢√╘ ⌐≈⌂⅜╢⁹╕√ ⌐╟╢

≢│ ─ ⌐ ∂√ ⅜≢⅝⌂™─⌐ ⇔⁸ ─ ╛ ╩ ⌂⅜

╠ ─ ⅜ ≢№╢⁹ 

▪ ⇔ ╖ ─  

⇔ ╖─ ≤⇔≡⁸ ⌐ ─ ≈─ ⅜ ╦╣≡™╢⁹ 

( )  ⅛╠⁸╒ ⌐ ╩ ⇔ ╗⁹ 

( )  ─⅛╪⅜™ ⌐⁸ ╩ ⇔⌂⅜╠ ⇔ ╗⁹ 

▬ ─  

( )  ─ ⇔ ╖ │⁸ ≢─ⱷꜞ♇♩⅜ ⌂ↄ⁸╕√ ⌐ ═

≡ ╙ ™√╘⁸ │ ↑ ⌐ ⇔√ ⅜ ™⁹╕√⁸ ╗╠⅜

∂╛∆™─≢ ╩⅛↑≡ ∆╢ ⅜№╢ 

( )  ≤  

─ ⌐ ∆╢⁹ 

( )  ⇔ ╖ ⌐ ∆╢╒ ─  

a ⅛╪⅜™ ─ ⅜ ⅛╪ ה ⅜ ⌐ ≢⅝╢⁸ ⅜

≢⅝╢ ⌂↓≤⁹ 

b ⅛↑ ⇔⅛╪⅜™╩ ∫≡™╢ ≢│⌂™↓≤⁹ 

c ⅜ ≢ ⅜⌂™↓≤ 10cm ⁹ 

d ⅜ ⅝ↄ⌂™↓≤ ⅜ 3cm ⁹ 

e  ⅜ ™↓≤ 15cm ⁹ 

( )  ⇔ ╖ ⌐│⁸№╠⅛∂╘ ⌐ ⅜ ╢ ⌐ ╩ ≤⇔≡⅔ↄ⁹ 

( )  ─ ⇔ ╖⅜ ⇔√ │⁸ ⅝ ⅝ ╩ ╕⌂™ ╩ ⇔ ≤⇔

≡⁸⅛╪ ∆╢⁹ 

( )  ─ ╕√│ 10 ─ ─ ™ ─ ╩

™╢ ⁸ ─☻Ⱨכ♪⅜ ∆⅞≡⅛╪⅜™ ⅜╒ ⌐ ⅝ ╢ ⌐

⇔ ╦╢≤ ⱶꜝ╩ ∂╢─≢ ╢∞↑ ╩⅛↑≡╝∫ↄ╡≤ ∆

╢╟℮ ∆╢ ⅜№╢⁹ 

 

 

(2)  ╩ ⇔√  

         ─ ─  

─          P O         K O  ∕─ ─ 

  

       0.24       0.05        0.05  
 Fe,Mn,Zn, 

 Cu,Mo,B 
 3 ─ 

 kg)  
    2.40       0.50        0.50  
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    (kg/10a)      (kg/10a)  

   
 ─  

  
     5,000 

 ─

  
     2,500   

   
 ─  

  
      5,000 

  

 34  
        20 

           ) ᵑ │ ⌐ ≢ ℮⁹╕√ꜞfi ⁸◌ꜞ ⅜ ⌂™

─≢ ℮⁹ 

        ᵒ 1 ─ │ ⇔ ╖ ⁹ 
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 ─  

( 1)   

▪ R1 ⌐⅔↑╢ ⌂ ≤  

    β ─№╢ │⁸ ─╙─≢№╢√╘⁸ ⌐ ⇔≡│⁸ ∏

─ ╩ ∆╢↓≤ 

(2)   

▪ R3 ₈◦꜡●Ⱡ◖ⱶ◑₉ ⌐⅔↑╢ ⌐ ╩ ™╢  

▬ R2 ─ ≤⇔≡ ≢ ╩ ╘╢↓≤⅜≢⅝╢  

► R1 ⱦכꜟ ₈│╢↕╛⅛₉⌐ ∆╢ ⁸  
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55 
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 ─  
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63 

 

  


