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(N)،٣٥٪P2O5)(،٨٪(K2O)Kאאא
אK


אW 

א،אאא،אאא
אאאאא،אN P K )E،

אאא
א،אK


אאאאאא؟ 

F١WE
אאאאאאW٥–١٠–١٠،אא

אW



אאאאאא
אאאאא

 
 

- ٨٩ - 

١K א٢١٪N 
٢K א٢٠٪P2O5   
٣K א٦٠٪K2O 

א
אאאאאאW

٥٠אF٥٪٥٠١٠٠٠E
١٠٠א
١٠٠א

E٥٠=אFאאא


١٠٠٢١١٠٠×٥٠
؟٥٠=٢١

=١}٢٣٨


אאאFאE١٠٠JP2O5 J=


١٠٠٢٠١٠٠×١٠٠
٢٠=١٠٠؟

=٥٠٠


אאאFאE١٠٠JK2OJ=


١٠٠٦٠١٠٠×١٠٠
؟١٠٠=٦٠

=٧}١٦٦


א=١}٢٣٨H٥٠٠H٧}١٦٦=٨}٩٠٤

א=١٠٠٠–٨}٩٠٤=٢}٩٥
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אאאאאא
אאאאא

 
 

- ٩٠ - 

٢W
אאאאאאW٢٠–١٠–٨،אא

אW
١K ٤٦א٪N 
٢K אאFאE١٨F٪NEJ٤٦٪P2O5 ) E 
٣K א٦٠٪K2O 

א
אאאאאאW

٢٠٠אK
١٠٠א
٨٠א


אאאאא
،١٠٠אJP2O5 J=

١٠٠٤٦١٠٠×١٠٠
؟١٠٠=٤٦

=٤}٢١٧


٤}٢١٧אאאא١٠٠

א= 
١٠٠١٨٤}٢١٧×١٨

٤}٢١٧؟=١٠٠
=٠٦}٣٩


א٤}٢١٧ =٠٦}٣٩

אאא٢٠٠
٢٠٠–٠٦}٣٩=١٦١א  =

١٠٠٤٦١٠٠×١٦١
؟١٦١=٤٦

=٣٥٠



אאאאאא
אאאאא

 
 

- ٩١ - 

אאאFאE٥٠JK2OJ=


١٠٠٦٠١٠٠×٨٠
؟٨٠=٦٠

=٣}١٣٣


א=٤}٢١٧H٣٥٠H٣}١٣٣=٧}٧٠٠

א=١٠٠٠–٧}٧٠٠=٣}٢٩٩
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אאאאא

 
 

- ٩٢ - 

אא


אאא
א،א،א

אאKאאאאאW
١–אF–––E
٢–אאאK


אאאאW،אא،אא

אאK
WאאאאW

W
١–אאאאא–אאK
٢–אא،אK
٣–אאHCL،אאאא

א Co2 
٤–אHCLא،אא

אK
٥–אאאאאאאK
٦–אאאאאאאאK
٧–אאאאK
٨–אאאאאK


WאאאאW

אאא٢–٣א٥٠٣אאא
אאאK

אאאאאאאאאא،W



אאאאאא
אאאאא

 
 

- ٩٣ - 

١–אpHW
––אאFאאKE

٢–אאW
١٣אא٣٣א

١٣אאאא
אאאאאאאא

אK
٣–אW

٥٣אא١٣٣٣
אאאאKא

אאאK
٤–אW

א٥٣אא١٣אא
٥٣אאא

KאאאאK
٥–אW

א٥٣אא١٣אא
٥٣אאאא

אK
٦–אW

٥٣אא١٣אא
٥٣אאאא

אאאK
٧–אאWK
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אאאאאא
אאאאא

 
 

- ٩٤ - 

WאאאאW
אאאאאא

אאKאאאW
–א١٠٣אאאא

K
–אא٢٥٣אא

אאאHCLאW
١–אW

١٣אא٥٣א
אאאK

٢–אW
١٣אא٥٣אא

אK
٣–אW

אאאאאא
K

٤–אאאK
،אאאאאא

אא،אאW
–אאאאאW
١–אאאאאK
٢–אאHCLאאא

אאאאא،אאH2S
אK

٣–אאאאאאאFא
אאאEאאאא

אK



אאאאאא
אאאאא

 
 

- ٩٥ - 

٤–אאאאאאא
אK

٥–אאאFאEאא
אאK

٦–אאאFאEא
אאK


אאאאאW

١–אאאאאFאאאאאא
אאאאKE

٢–אאאK
٣–אאאאK
٤–אאאאאK
٥–אאpHKא

אK

אאאאאW

١–אHCLאאא
אאאאאK

٢–אאHCLאK
٣–אHCLאK
٤–אאHNO3אא

אאK
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- ٩٦ - 

אא
אאא 

אאאאאאא
אאK

  אאא٨٠٪،אאאאא
אאאאאK 

אאK
א،אאאא

אאאאאאFRhizobiumE
،אאאא

אאKא،אא
אאאאFאאEא

אאאאFEא
א،אאאאאא

אאKאא
אאאאK

אאאאא
אK 

אאאאאאW
١- אא،אאאא

אK 
٢- אאאאאאאא

אאKאאאאאאK 
٣- אאאאאא

אא٢٥٠אK 



אאאאאא
אאאאא

 
 

- ٩٧ - 

אאK؟ 
אאאא

א א א    ،א א א אא
א،אאא

אאK 

א،אאא
א        K    א  

אK
אאאאW 

אאאא 
א٢٥ א א Fא E،א

א٥}٢אאF٢٥Eא
 Kא،אאא

אאאW 
١. אאאאא٢٥

K 
 Kאאא .٢
٣. אאאאאK

אאאאK 
אW 

JאאאK 
Jאאאאאאאא

אאאאאK 
Jאא،אא

אW 
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אאאאא

 
 

- ٩٨ - 

F٥Eאאא
א١٠אא

١
٦}٠
٥}٠

אאFאאE
אאFאאE

אאFאאאE

،אאאאאW
WאW 

١K אאאאאK 
٢K אאא،אאאK 
٣K אאאאאא

אאאאא٥٠٧٥٪אאK 
٤K אאאאאאא

אאאאאK 
א٧٥٪אאאאאא

אאKא
אאאK

٥K אאאאאאא
אK 

Kאא 
١K אאאאאאK 
٢K אאאא٢٨KK

אאאאאאא
אאאא 

KאאW 
،אאאאK

אאאאאK



אאאאאא
אאאאא

 
 

- ٩٩ - 

אאאאKאאא
אאא

אאKאאאK
אאאאא

אא،אאאK
אאאאאא

אאאאאאK 
אWאאW 

אאאאאאאאא
אאאאאKאאא

אK 
WאאW 

אאא،אאאא
אאאאאאאאאא

K
 

אאאאFא١٨אE 
Jאאאאא

אאאאK 
Jאאאאאאאאא

אאאאאאאאאK 


אאאאאא
אK
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אאאאאא
אאאאא

 
 

- ١٠٠ - 






F١٨Eאאאא 
 



אאאאאא
אאאאא

 
 

- ١٠١ - 

אאא


אאאאאאא
Kאאאאאאאא


א

אאאאhumusK
אא

אאא،אאא
،אאאאאאאא

אK
אאאאאאאא

אKאאאאאאאאא
٥}٠אאאאK

אא٢٥}٠–٧٠}٠אKא
אאאאאK

אאאא
אא١٠אאאאK
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אאאאאא
אאאאא

 
 

- ١٠٢ - 

F٦WEאאאאא
אאא


א


אא




١




٥
١٠
٢٠


٥}٢C٥}٢





٦}٥C٦}٥
٩}٧C٩}٧
٢}١١C٢}١١


٨٠٠٨٠٠

٧٠٠
٧٠٠

K
אאC٥
אאC١٠
אאC٢٠




אאא
אאאאאFא،אאא

א،א،א،אEא
אאK

אאאאאאאא
אאKא،אא

٦Kאאא
אאאאאKא٣

אא
K

אאאאאאאא
אKW

–א،אא،אאאKKK١٤F١٢
HE٢אK



אאאאאא
אאאאא

 
 

- ١٠٣ - 

–،א،אאKKK٢٦F٢٣
HE٣،אK

–א،אאאאאאאW٢٩
HE٤،אK

אאאא٧٥–٩٥Kא
אאאאאאF

א،אאאאאKE
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אאאאאא
אאאאא

 
 

- ١٠٤ - 


١אאא

١Jאא 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

 
٢Jאא 

J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

٣JאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
٤JאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
٥JאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
٦JאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٧Jאאאא

J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

8- אאאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  
٩Jאאא

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
١٠J אאאאאאא 

J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
J KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

١١J אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 



אאאאאא
אאאאא

 
 

- ١٠٥ - 

١٢JאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢W 

،אאאאאאא١٨٠،٢٠٠
FP2O5E،٦٠FK2OEא،אW 

،אא،אאK
؟אאאאאאא

٣W
אאאאאאW٨–١٥–١٠א،א

אW 
١K א٢١٪N
٢K א٢٠٪P2O5   
٣K א٦٠٪K2O 
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אאא
אא

א

 
 

- ١٠٦ - 

FWEאא 
J אאWאאאאאK 

J אWאאאאאK 
J אאWאאאאא 

אאאאK 
J אאWאאאK

אאאאאא 
١K אאWאאאאאאא=١٠٠٠

K  
٢K אMoleWאאאאאאא=١٠٠٠K 

אאWאאאאK
٣K אW 

אא=אא×א 
אא=אא÷א 

L=FאאLE ×א×١٠٠٠ 
=Fאא÷אE×١٠٠٠ 
L=FLE÷א 

٤K אppm 
אא،אLאאLא 

אLאאLK 
אאאW 

אFppmE=FLE×אא
 =                                L×אא 

٥K אFppbE 
אאLאW 

אFppbE=ppm×١٠٠٠



אאא
אא

א

 
 

- ١٠٧ - 

FE
אאאאאאאFN%E


אאאא

אא
א٠}٣<٠}٣J٥}٤٥}٤>

א٢}٢א<٢}٢J٥}٣٥}٣>
א٨}٢<٨}٢J٥}٣٥}٣>
א٠}٤<٠}٤J٠}٥٠}٥>

א٠}٤<٠}٤J٥}٥٥}٥>
אא٦}٣<٦}٣J٠}٦٠}٦>

א
א٥}٣<٥}٣J٥}٥٥}٥>

אFאE٥}٢<٥}٢J٥}٤٥}٤>
א٥}٣<٥}٣J٠}٦٠}٦>

٠}٤<٠}٤J٠}٦٠}٦>
٠}٣<٠}٣J٠}٦٠}٦>

א
٧٥}١<٧٥}١J٧٥}٧٥٢}٢>

٤٠}٢<٤}٢J٠}٣٠}٣>
٥}١<٥}١J٢}٢٢}٢>
٠}١<٠٠}١J٠}٠٢}٢>
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אא

א

 
 

- ١٠٨ - 

FE
אאאאאאאFP2O5%E


אאאא

אא
א٢٥}٠<٢٥}٠J٤٥}٤٥٠}٠>

א٣٠}٠א<٣٠}٠J٥٠}٥٠٠}٠>
א٢٥}٠<٢٥}٠J٤٠}٤٠٠}٠>
א٢٤}٠<٢٤}٠J٣٦}٣٦٠}٠>

א٢٥}٠<٢٥}٠J٥٠}٥٠٠}٠>
אא٣٠}٠<٣٠}٠J٧٠}٧٠٠}٠>

א
א٣٠}٠<٣٠}٠J٧٠}٧٠٠}٠>

אFאE٤٠}٠<٤٠}٠J٠}٠١}١>
א٤}٠<٤٠}٠J٠}٠١}١>

٣٠}٠<٣٠}٠J٧٠}٧٠٠}٠>
٣٠}٠<٣٠}٠J٨٠}٨٠٠}٠>

א
١٥}٠<١٥}٠J٤٠}٤٠٠}٠>

١٥}٠<١٥}٠J٣٠}٣٠٠}٠>
١٠}٠<١٠}٠J٢٠}٢٠٠}٠>
١٠}٠<١٠}٠J٣٥}٣٥٠}٠>





אאא
אא

א

 
 

- ١٠٩ - 

FE
אאאאאאאFK2O%E


אאאא

אא
א٥٠}٢<٥}٢J٨}٣٨٠}٣>

א٨٠}١א<٨}١J٠}٣٠٠}٣>
א٨٠}١<٨}١J٠}٣٠٠}٣>
א٠٠}٢<٠}٢J٠}٣٠٠}٣>

א٧٥}١<٧٥}١J٠}٣٠٠}٣>
אא٠٠}٢<٠}٢J٠}٤٠٠}٤>

א
א٥}٢<٥٠}٢J٠٠}٠٦}٦>

אFאE٥٠}٣<٥٠}٣J٠٠}٠٥}٥>
א٥٠}٣<٥٠}٣J٠٠}٠٨}٨>

٥٠}٣<٥٠}٣J٥}٥٦}٦>
٥٠}٢<٥}٢J٠}٥٠٠}٥>

א
٢٠}١<٥}١J٠}٢٠٠}٢>
٠٠}١<٠}١J٠}٢٠٠}٢>
٧٥}٠<٧٥}٠J٥٠}٥٠١}١>
٨٠}٠<٨٠}٠J٥٠}٥١}١>
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- ١١٠ - 

FE
،אאאא

 
א
אא٨٨}٢٥٠}٤٢١}١٠٣٠}٠

אא
אא

אא
אא
אא

١
١
١
١
١

٣٠}٠
٦٠}٠
٣٧}٠
٢٢}٠
٣٠}٠

١٣}١
٢٠}١
٦٦}١
٤٠}١
٩٢}١

٨٥}٠
٧٥}٠
٨١}٠
٥٨}٠
٢٠}١

٢٠}٠
٣٠}٠
٢٧}٠
٣٠}٠
١٦}٠





אאא
אא

א

 
 

- ١١١ - 

FE
א٤אאא

אK


א


אL


א

א






٥אאאאא
א٥J١٠אא


אאאאאא

אאאאאא
אאאאא

אאאא٠אאא
١٥J٢٥٣٠אא

אאאאKאא
٢٠LאK




אאאא١٠٠
א٤٦אFא٦،٥E٪٤

אFא١٥E٪٣}٤אF
א

١٤E٪،٤}٧אאFMnSo4.7H2OEא
Fאאאא

אאאKEא
אאאא
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FE






אאא
אא

א

 
 

- ١١٣ - 

FE
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אא
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- ١١٤ - 

אא
 

אא،אF١٩٨٧Eאא–אאא–א–
אK


K،א،אאF١٩٨٤Eא–אא

א–א–אK


،אF١٤٢٢Eאאא–אא–א–
אK


א،F١٤٢٢Eאאא–אא–

א–אK


،אאא،F١٤١٠Eאאא–אK


،אאאKאאא–אא–
אK


אאאF١٤٠٣EאאF٧EJ

אאאאאJאK


،אאF١٤١٦E،אאאאאאאאא
٣٦אאאK

KK،،א،F١٩٩٦Eאאא–
אא–א–אK



אאא
אא

א

 
 

 

א 
  

אא
 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK المقدمة 

 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKقائمة الجداول    

 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKقائمة الأشكال     

 الوحدة الأولى 
 KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK استصلاح الأراضي 

אאאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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