
˿ͨͦͫͦ͋· ͫͦͻ͔͙ͪ͊ͤͤΎ 
͍͒ͦͪͦ͘ΈΎ ͨͦ;͍ ͍ 
͙ͪ͊͘͡;ͤ·ͻ ͙͔ͫͫͭͣ͊ͻ 
͔͔͔͙ͣ͒͘͡͡Ύ



˭͍͒ͦͪͦΈ͔ ͨͦ;͍· ςΉͭͦ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ
͙͎͙͋ͦͦ͡;͔ͫ͊͟Ύ ͔͎͙͊ͭͦͪ͟Ύ ͨͦ;͍͔͚ͤͤͦ Ή͙͔ͦͫͫͭͣ͟·Σ
ͻ͔͙͔͊ͪ͊ͭͪͯͣ͊͘͟Ύ ͔͙ͣͭ͊͋ͦͣͦͣ͘͡ ͙ ͊͟ ͙ͭ͊͋ͦͣͦͣ͘͡
͔͙͔͙͚ͫͦ͒ͤͤ ͙͋ͦͺ͙͡Έͤ·ͻ Ή͔͔͍ͣͤͭͦ͡Σ ͍͟͡Ό;͊Ύ ͔͖
ͫ͊ͣͦͦ;͙΅͔͙͔ͤ ͦͭ ͍͔ͪ͒ͤ·ͻ ό͒͡Ύ ͙͋ͦͭ·ύ ͍͔΅͔͍ͫͭ ͙

;͔ͯ͗ͪͦ͒ͤ·ͻ ͎͔͙͍ͦ͋ͦͤͭͦΦ



ʇʈʀʏʀʅʓ ʋʍʋɼʐɽʅʀʗ ɿɼʆʈʆɺʔʗ ʇʆʏɺʓ

1. ʕʢʦʥʦʤʠʯʝʩʢʠʝ

2. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ

3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ



=>ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʜʠʟʪʦʧʣʠʚʦ ʠ ʙʝʥʟʠʥ

=>ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʥʝʬʪʴ

ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʛʘʟ=>
=>ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʤʝʪʘʣʣ=>

ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʫʜʦʙʨʝʥʠʷ, ʉɿʈ

ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ

=>ʈʘʩʪʫʪ ʮʝʥʳ ʥʘ ʪʝʭʥʠʢʫ, ʟʘʧʯʘʩʪʠ, ʨʝʤʦʥʪ

ʋʩʢʦʨʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ=>
=>ʋʯʘʱʘʶʪʩʷ  ʟʘʩʫʭʠ, ʫʜʣʠʥʷʶʪʩʷ
ʧʝʨʠʦʜʳ ʙʝʟ ʦʩʘʜʢʦʚ 

ʂʦʨʦʪʢʠʝ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ



ɹɸɿɸ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ɿɽʄʃɽɼɽʃʀʗ

ɿʜʦʨʦʚʘʷ ʧʦʯʚʘ

ʉʝʚʦʦʙʦʨʦʪʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ

ʈʘʮʠʦʥʘʣʴʥʦʝ

ʟʝʤʣʝʜʝʣʠʝ



˥͔͙ͪ͋ͼ͙͒ͤ·͚ ͔ͫͭͪͫͫ

ɻʝʨʙʠʮʠʜʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ 

ʨʘʩʪʝʥʠʡ 6
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ȲɋɛɆɓɎɝɋɗɐɆɥ 
ɔɇɖɆɇɔɘɐɆ 

ÅȭɆɊɋɑɐɆ ɖɆɗɘɎɘɋɑɢɓɡɛ ɔɗɘɆɘɐɔɈ 
ÅȷɔɍɊɆɓɎɋ ɗɋɒɥɑɔɌɆ
ÅȰɔɓɘɖɔɑɢ ɗɔɖɓɥɐɔɈ 
ÅȶɆɗɕɖɋɊɋɑɋɓɎɋ ɕɎɘɆɘɋɑɢɓɡɛ 
ɈɋɟɋɗɘɈ Ɉ ɕɔɝɈɋ 



ʊʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ  

8



͔͔̉ͪͣͪͤ͊͘Ύ ͔ͣͻ͙͊ͤ;͔ͫ͊͟Ύ 
ͦ͋ͪ͊͋ͦͭ͊͟ ͍͔͔ͨͦͪ͗͒͊ͭ ͨͦ;͍ͯ

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ
ʀʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʫʤʝʥʴʰʘʶʪʩʷ 

ʧʦʯʚʝʥʥʳʝ ʧʦʨʳ ʉʥʠʞʘʝʪʩʷ ʠʥʬʠʣʴʪʨʘʮʠʷ

ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦʜʦʩʪʦʢ

ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʘʟʨʫʰʘʝʪ ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ



ñʇʦʯʚʫ ʩʪʘʣʴʶ ʥʝ ʩʦʟʜʘʰʴ.ò

David Duke

ʌʝʨʤʝʨ, ɸʡʦʚʘ



˽ͯ͗ͤ͊͡Ύ ͨͦ͒ͦ΄͍͊

11



ʇʦʪʝʨʠ ʫʛʣʝʨʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ
12 ʘʚʛʫʩʪʘ 1998. ʀʟʫʯʝʥʠʝ ʛʣʫʙʠʥʳ ʚʩʧʘʰʢʠ ʥʘ ʬʝʨʤʝ ʚ ʉʚʝʥ ʃʝʡʢ

ʆʙʱʠʝ ʧʦʪʝʨʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʟʘ 24 ʯʘʩʘ

(ʛ ʉʆ2 /ʤ
2)

No-Till

ʇʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ

10 ʩʤ 15 ʩʤ 20 ʩʤ 28 ʩʤ



ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʚʳʟʳʚʘʝʪ ʙʠʦʭʠʤʠʯʝʩʢʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ

CO2

ʀʥʪʝʥʩʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʠʫʤʝʥʴʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ ʧʦʯʚʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʨʘʙʦʪʳ ʩ ʧʦʞʥʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ

$
$

$
$

ʉʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ



ʅʘʢʦʧʣʝʥʠʝ ʉ

(Reicosky, 2005)

ʇʦʪʝʨʷ ʉ

ʇʨʠ No-tillage ʫʛʣʝʨʦʜ ʚ 

ʘʪʤʦʩʬʝʨʫ ʥʝ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ

ʇʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʫʛʣʝʨʦʜ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ.
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ʊʨʧʪʧʚʦʧʪʫʵ ʣ 
ʪʙʥʧʛʧʪʪʫʙʦʧʛʤʞʦʡʷ ʡ 
ʶʣʧʤʧʜʡʰʞʪʣʡʞ ʛʧʨʩʧʪʴ 





ˤ˩́˾˻ˤˢ̒ ̏˾˻˭ˮ̒



ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ



͍͙͍͙͔̂͊͊ͤ͡͡ ͍ͦͫ͊͒ͦ͟
(cͦ ͻ͔͙͔ͪ͊ͤͤ ͍ͦͫ͊͒ͦ͟ ͍ ͨͦ;͍͔)

˹͔ͦ͋ͻ͙ͦ͒ͣ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͨͦ;͍·

ü˻ ͭͪ͟·ͭ·͔ ͨͦͪ· ͤ͊ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͨͦ;͍·

ü˽ ͦͪ·Σ ͦͫͭ͊Ό΅͙͔ͫΎ ͦͭͪ͟·ͭ·͙ͣ 
(˴͍ͦͣͦ͊ͭͦ͟-͔͙ͪͤͫͭ͘·͔ ͨͦ;͍͔ͤͤ·͔ 
͎͔͎͊ͪ͊ͭ·ύ

ü˿ ͦͫͭͦΎ͙͔ͤ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͨͦ;͍·Σ 
͔͊ͣ͒͘͡ΎΌ΅͔͔ ͦͭͭͦ͟



ɹʣʘʛʦʜʘʨʷ ʧʦʨʘʤ ʚ ʧʦʯʚʝ

ʧʨʦʠʩʭʦʜʠʪ ʠʥʬʠʣʴʪʨʘʮʠʷ

ʀʥʬʠʣʴʪʨʘʮʠʷ

ʚʦʟʤʦʞʥʘ
ʀʥʬʠʣʴʪʨʘʮʠʷ 

ʦʪʩʫʪʩʪʚʫʝʪ

ʄʝʜʣʝʥʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ

ʏʘʩʪʠʮ

ʘ ʧʝʩʢʘ

ʇʦʨ

ʘ 

No-Till ȸɖɆɊɎɜɎɔɓɓɆɥ 
ɔɇɖɆɇɔɘɐɆ

ȲɎɓɎɒɆɑɢɓɆɥ 
ɔɇɖɆɇɔɘɐɆ



˽ͦ͡ͻ͊Ύ ͙ͤͺ͙͡Έͭͪ͊ͼ͙Ύ ͙ ͔͒ͪͤ͊͗
͙͍ͨͪͦ͒Ύͭ ͟ ͎͙͔͙͋͡ ͔͍͍ͨͦͫͦ

21



ʅʝʧʦʚʨʝʞʜʝʥʥʳʝ

ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ

ʇʦʚʨʝʞʜʝʥʥʳʝ 

ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ

ʇʣʦʭʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʇʨʝʚʦʩʭʦʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 



ʂʦʛʜʘ ʠʜʝʪ ʜʦʞʜʴ, 

ʢʘʧʣʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 6 

ʤʤ ʙʦʤʙʷʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, 

ʧʘʜʘʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 

32 ʢʤ/ʯʘʩ. ʕʪʘ ʩʠʣʘ 

ʨʘʟʙʨʘʩʳʚʘʝʪ ʯʘʩʪʠʮʳ 

ʧʦʯʚʳ ʠ ʚʦʜʳ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ 1 ʤ.

˽͙͙͔ͦͤͣ͊ͤ ͨͪͦͼ͔ͫͫ͊ ͙ͤͺ͙͡Έͭͪ͊ͼ͙͙ ͍͎͙͊͡

(Derpsch, 2005)



ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʩʠʩʪʝʤʘ
(Derpsch, 2005)

ɿʘ ʦʜʠʥ ʛʦʜ ʢʘʧʣʠ ʜʦʞʜʷ 

ʧʝʨʝʜʘʶʪ ʦʜʥʦʤʫ ʛʝʢʪʘʨʫ ʧʦʯʚʳ 

ʵʥʝʨʛʠʶ, ʨʘʚʥʫʶ 50 ʪ ʜʠʥʘʤʠʪʘ 

(TNT). ʇʘʜʘʶʱʠʝ ʢʘʧʣʠ 

ʨʘʟʨʫʰʘʶʪ ʘʛʨʝʛʘʪʳ ʧʦʯʚʳ ʥʘ 

ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ 

ʟʘʙʠʚʘʶʪ ʧʦʨʳ ʠ ʩʦʟʜʘʶʪ 

ʧʣʝʥʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʤʝʰʘʝʪ ʙʳʩʪʨʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ.

(Meyer and Mannering, 1967 !!!)
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ɻʜʝ       ʉʊ ïʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʘ       NT ïNo-Till.

Brian McConkey

Agriculture and Agri-Food Canada 

SPARC

Swift Current, SK Canada

ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ



ʊʝʤʧʝʨʘʪʫʨʘʥʝʧʦʢʨʳʪʦʡ 
ʧʦʯʚʳ

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ,
ʧʦʢʨʳʪʦʡ ʩʪʝʨʥʝʡ

23Áʉ 4Áʉ
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ɺʣʠʷʥʠʝ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʦʢʨʦʚʘ ʧʦʯʚʳʠ ʧʘʨʘ

ʥʘ ʨʦʩʪ ʩʦʨʥʷʢʦʚ( ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ/ ʢʛ/ʛa).            

COLONIA IGUAZU - PARAGUAY. 1996/97.    



˽͔ͪͦ͋ͣ͊͡ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͨͦ;͍͔͚ͤͤͦ ͙ͦͪ͟͟ ͙ͨͪ ͨͦ͡ͻ͚ͦ ͙ͤͺ͙͡Έͭͪ͊ͼ͙͙

29

ʄʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ- ʙʦʨʴʙʘ ʩʦ ʩʣʝʜʩʪʚʠʝʤ



ɹʦʯʢʘ ʃʠʙʠʭʘ ïʟʘʢʦʥ ʤʠʥʠʤʫʤʘ
ɹʦʯʢʘ ʃʠʙʠʭʘ- ʥʝʜʦʩʪʘʪʦʢ 

(ʧʨʘʚʠʣʦ ʃʠʙʠʭʘ) ʠʣʠ ʠʟʙʳʪʦʢ 
(ʧʨʘʚʠʣʦ ʐʝʣʬʦʨʜʘ) ʙʫʜʴ ʢʘʢʦʛʦ ʠʟ 
ʬʘʢʪʦʨʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ 
ʩʦʩʪʘʚʣʷʶʱʠʭ (ʜʘʞʝ ʝʩʣʠ ʦʥʠ 
ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ).

30

ʃʠʤʠʪʠʨʫʶʱʠʡ ʬʘʢʪʦʨ



ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʚʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʪ ʫʨʦʚʥʷ ʨʅ ʧʦʯʚʳ
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ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ  ñʊʽʤʘʢ ɸʛʨʦò

ɸʟʦʪ ʌʦʩʬʦʨ ʂʘʣʠʡ

4,5 30 23 33

5,0 43 34 52

5,5 77 48 63

6,0 89 52 77

6,5 100 95 100

7,0 100 100 100

7,5 100 70 75

8,0 100 30 45

8,5 78 20 30

9,0 50 5 10

ɺ ʧʨʦʮʝʥʪʘʭ (%)
ʋʨʦʚʝʥʴ ʨʅ

ʉʫʱʝʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ



ˢ˭˻́

̅˻˿̅˻˾

˴ˢ˶ˮ˯

˴ˢ˶̎̇ˮ˯

˸ˢ˥˹ˮ˯

ˬ˩˶˩˭˻

˸ˢ˾˥ˢ˹˩̇

ˣ˻˾

˸˩˨̎ ͙ ̇ˮ˹˴

4.0 5.0 6.0 7.0 8.0

4.0 5.0 6.0 7.0 8.0

˴͙ͫ͊͡Ύ ͔ͪ͊͟ͼ͙Ύ̋ ͔ͦ͡;ͤ͊Ύ ͔ͪ͊͟ͼ͙Ύ

ɺʣʠʷʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅ) ʥʘ ʫʩʚʦʷʝʤʦʩʪʴ 

ʢʫʣʴʪʫʨʘʤʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ
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ʅʦʨʤʳ ʠʟʚʝʩʪʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ

ʇʦ ʜʘʥʥʳʤ: Bates and Sheard, Universety of Guelph, USA

ɿʘʢʠʩʣʝʥʠʝ ʧʦʯʚ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ

ʋʜʦʙʨʝʥʠʝʇʠʪʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪʅʦʨʤʘ CaCO3 ʥʘ 1 ʢʛ ʜ.ʚ.

ɸʤʤʠʘʢ 82% - N 1,8

ɸʤʤʠʘʯʥʘʷ ʚʦʜʘ20% - N 1,8

ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ34,5% - N 1,8

ʂʘʨʙʘʤʠʜ 46% - N 1,8

ʉʫʣʴʬʘʪ ʘʤʤʦʥʠ2̫0,5% - N 5,4

KCL 60% ïK2O 0

ʉʫʣʴʬʘʪ ʢʘʣʠʷ 50% - K2O 0

ʉʫʧʝʨʬʦʩʬʘʪ 20%  P2O5 0

ʉʫʧʝʨʬʦʩʬʘʪ ʪʨ.46%  P2O5 0
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ʏʪʦ ʪʘʢʦʝ ʵʬʬʝʢʪ ʧʦʜʢʠʩʣʝʥʠʷ?
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ɺʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 

ʧʦʯʚʳ ʥʘ ʨʦʩʪ ʭʣʦʧʢʘ 

ȳɎɍɐɎɏ əɖɔɈɋɓɢ ɖȳ

ȴɕɘɎɒɆɑɢɓɡɏ əɖɔɈɋɓɢ ɖȳ
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ȳɋɊɔɗɘɆɘɔɐ ɜɎɓɐɆ, 
ɔɇəɗɑɔɈɑɋɓɓɡɏ ɈɡɗɔɐɎɒ əɖɔɈɓɋɒ 

ɖȳ ɕɔɝɈɡ 
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July 2008

ȳɋɊɔɗɘɆɘɔɐ ɒɆɉɓɎɥ Ɏ ɘɔɐɗɎɝɋɗɐɔɋ 
ɊɋɏɗɘɈɎɋ ɆɑɤɒɎɓɎɥ ɓɆ ɐəɐəɖəɍɋ ï

ɓɎɍɐɎɏ əɖɔɈɋɓɢ ɖȳ ɕɔɝɈɡ 



ʅʝʭʚʘʪʢʘ ʣʶʙʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʝʜʝʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʝ ʫʨʦʞʘʷ 
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