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=

^ÿÕî⁄=^ÿo_ÿp 

==

^˚ãç=^ÿ≈Ÿ›ÎÔ=Ω=d‡k_u=

^˚5ÑÓ=^ÿ≈òÈÍÔ=
 

=

^ªÈ^É=^˚ËÿÎÔ Ω=ì·_ƒÔ=

^˚5ÑÓ=^ÿ≈òÈÍÔ=
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=

^ÿÕî⁄=^ÿo_ÿp==

^˚ãç=^ÿ≈Ÿ›ÎÔ=Ω=d‡k_u=^˚5ÑÓ=^ÿ≈òÈÍÔ==
Scientific Foundation for the Production  

of Organic Fertilizers  
 

‹—Ñ‹Ô=Introduction:@@
gÊ@«‡‹Óbp@mñ‰Ó…@a˛8ÜÒ@a€»öÏÌÚ@Organic fertilizer@cÎ@a€ÿ‡jÏço@

Compost@flÂ@aΩÏaÖ@a€»öÏÌÚ@€‹‘‡bflÚ@aΩ‰å€ÓÚL@cÎ@flÂ@i‘bÌb@aΩÇ‹–bp@a€åâa«Ó,Ú@@
ÎaßÓÏa„ÓÚL@cÎ@´‹–bp@a€nñ‰Ó…@a€åâa«ÔL@cÎ@flÂ@´‹–bp@a˛çÏa÷L@m»n5@«‡‹ÓÚ@
iÓÏ€ÏyÓÚ@ø@aΩ‘b‚@a˛ÎfiL@∂»‰Û@cÊ@a€–b«›@a˛çbçÔ@œÓËb@ÎaΩ‰nw@aß‘Ó‘,Ô@:,b@@@
ÁÔ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘ÚL@ÎcÊ@a€ÜÎâ@a�„éb„Ô@ø@«‡‹ÓÚ@a€nñ‰Ó…@ÁàÍ@Ì‘nñä@
«‹Û@mÏœ7@c„ék@a€ƒäÎ“@a€jÓ˜ÓÚ@€‰‡Ï@Îmÿ,bqä@Á,àÍ@a@@€ÿbˆ‰,bp@aßÓ,Ú@a€Ü”Ó‘,Ú@@@@
aΩ�éÇäÒ@€‹‘Ób‚@iËàa@a€ÜÎâ@«‹Û@c◊‡›@ÎuÈ~@œÓ‡,b@Ì»,ä“@i»‡‹Ó,bp@a€nz,Ïfi@@@@@
Iëÿ›@3M@1HN@

 
 لماوع ةطساوب تسوبمك ةروص في ةيوضع ةدمسأ لىإ ةيوضعلا تافلخلما لوتح :(1-3) لكش

 ةيساسلأا ةيكيناكيلما تايلمعلاو ليوحتلا
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Îï‰b«Ú@a˛8ÜÒ@a€»öÏÌÚ@πÿÂ@cÊ@mn·@flÂ@Å˝fi@«ÜÖ@flÂ@a˛„ƒ‡Ú@a€,>@@
•n‹—@ø@aynÓbubmËb@Î£ËÓåamËbL@◊‡b@•n‹—@cÌö�b@ø@üjÓ»Ú@ÎÅÏaò@g„nbuË,b@@
flÂ@a˛8ÜÒ@a€»öÏÌÚN@ 

€ÿÂ@cœö›@a˛„ƒ‡Ú@a€»‡‹ÓÚ@ø@mñ‰Ó…@a˛8ÜÒ@a€»öÏÌÚ@cÎ@a€ÿ‡jÏç,o@@
ÁÔ@üäÌ‘Ú@a€ÿ‡ä@a:ÏaˆÔL@Îa€>@mn·@iéËÏ€Ú@Î◊–bıÒ@«b€Ó,Ú@@gáa@cflÿ,Â@a�ubi,Ú@@@
«Â@ÁàÌÂ@a€é˚a€¥@aΩË‡¥@ø@Áàa@a1bfiZ@

@

^ÿå¯^€=^˚Ë€W@flb@ÁÔ@a˛çè@a€»‹‡ÓÚ@a€>@mj‰Û@«‹ÓËb@«‡‹Óbp@a€nzÏfi@gµ@
c8ÜÒ@«öÏÌÚL@Îflb@ÁÔ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€>@m»‡›@«‹Û@Áàa@a€nz,ÏfiL@@
Îflbáa@§nbx@ÁàÍ@a€ÿbˆ‰bp@flÂ@flÏaÖ@méb«ÜÁb@«‹Û@a€‰íb¬@Îa€»‡,›@L@Î«Ïafl,›@@
a€‰‡Ï@a€>@Øk@mÏaœäÁb@ø@iÓ˜nËb@€‹‘Ób‚@iËàa@a€ÜÎâ@aΩ‰íÏÖ_@

@

^ÿå¯^€=^ÿo_‡ÏW@◊Ó—@πÿÂ@mÏœ7@Î§‘Ó’@ÁàÍ@a¸ynÓbubp@:àÍ@a€ÿbˆ‰bpL@
ynÛ@πÿ‰Ëb@a€‘Ób‚@id«jbı@«‡‹Ëb@aΩÿ‹–Ú@ib€‘Ób‚@iÈ_@@

gÊ@a�ubiÚ@«Â@a€é˚afi@a˛Îfi@m»?@fl»äœÚ@«Ïafl›@a€‰‡Ï@a€>@Øk@mÏaœäÁb@
€‹ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@ø@aΩÏaÖ@a€>@m»‡,›@«‹ÓË,b@Á,àÍ@a€ÿbˆ‰,bp@@@@L@Îa˛ç,è@@
a€»‹‡ÓÚ@aΩämj�Ú@iËb@ÎØk@œË‡Ë,b@L@Îa€»‡,›@«‹,Û@§‘@@Ó‘Ë,bL@@Î£‰,k@gÁ‡b:,bL@@@
˛Á‡ÓnËb@ø@aßñÏfi@«‹Û@aΩ‰nw@a€‰ËbˆÔ@ø@a€Ï”o@aΩ‰bçkL@Îib¶ÏÖÒ@aΩ�‹ÏiÚ@
ø@a˛8ÜÒ@a€»öÏÌÚL@ÎÁÏ@flb@çÓÿÏÊ@«‹ÓÈ@™nÏÙ@Áàa@a€–ñ›N@

iÓ‰‡b@çnÿÏÊ@a�ubiÚ@«Â@a€é˚afi@a€rb„Ô@yÏfi@◊Ó–ÓÚ@m,Ïœ7@Î§‘Ó,’@Á,àÍ@@@@
a¸ynÓbubp@:àÍ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘ÚL@yn,Û@πÿ‰Ë,b@a€‘Ó,b‚@id«j,bı@«‡‹,Ëb@@@@@@
aΩÿ‹–Ú@ib€‘Ób‚@iÈL@çÓÿÏÊ@flÂ@Å˝fi@Ba€n�jÓ‘bp@a€»‡‹ÓÚ@ø@ï,‰b«Ú@a˛8,ÜÒ@@@
a€»öÏÌÚB@Îa€à@ç‰n»äû@€È@m–ñÓ�̋@ø@a€–ñ›@a€äai…@M@gÊ@ëbı@a!N@@
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ƒÈ^‹⁄=^ÿ·›|È=^ªkw’›|Ô=Ω=â‹|‚====^ˇ‡k|_u=Ë=r|ÈÉÓ==^ª·|kt=‹|‚===^˚5|ÑÓ=^ÿ≈ò|ÈÍÔ===
^ª’›ÈáÓ=‰È^ÛÎ�_W=

jk›o⁄=‰ÜÁ=^ÿ≈È^‹⁄=ÃÎ›_=ÍŸÏW=
1N c„Ïa @a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€>@m‘Ï‚@inñ‰Ó…@a˛8ÜÒ@a€»öÏÌÚ@

Î§é,,,,,¥@Åñbˆñ,,,,,È@Types of composting 

microorganismsN@
2N yv,,·@uåÌ˜,,bp@aΩ,,ÏaÖ@a®,,b‚@€‹‡Ç‹–,,bp@aΩé,,nÇÜflÚ@@ø@g„n,,bx@

a˛8,ÜÒ@a€»ö,ÏÌÚ@@@Particle size of raw materials for 

organic fertilizer productionN 

3N „éjÚ@a€ÿäiÏÊ@gµ@a€‰Ó6Îu¥@ø@aΩÏaÖ@a®b‚@aΩé,nÇÜflÚ@ø@@g„n,bx@@
a˛8,,ÜÒ@a€»ö,,ÏÌÚ@C/N Ratio in raw materials for 

organic fertilizer productionN 

4N m,,Ïœ7@a€äüÏi,,Ú@aΩ‰bç,,jÚ@€‰í,,b¬@a€jÿ6Ì,,b@a:ÏaˆÓ,,Ú@@Suitable 

moisture requirement for microorganism activityN 

5N mÏœ7@„éjÚ@a˛◊év¥@aΩ‰bçjÚ@€‰íb¬@a€jÿ6Ìb@a:ÏaˆÓÚ@Suitable 

oxygen requirement for microorganism activityN 

6N a¸måaÊ@a€»‰ñä@ø@aΩÿ‡,Ïâap@ÎaΩñ,–Ïœbp@@L@Îa€,à@Ìé,b«Ü@@@
«‹Û@∏Ï@Îmÿ,bqä@@a€ÿbˆ‰,bp@aßÓ,Ú@a€Ü”Ó‘,Ú@@@@Nutrient balance 

requirement for microorganism activityN 

7N â”·@aß‡Ïô,Ú@ø@aΩÿ‡,Ïâap@ÎaΩñ,–Ïœbp@@@@Suitable pH in 

compost windrows and pilesN 
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8N a¸måaÊ@aßäaâ@ø@aΩÿ‡Ïâap@ÎaΩñ–Ïœbp=Heating balance 

in compost windrows and piles@N 
Îih€‘bı@a€öÏı@«‹Û@ÁàÍ@a€»Ïafl›@a0ÜÖÒ@€‰í,b¬@Î«‡,›@a€ÿbˆ‰,bp@aßÓ,Ú@@@@@

a€Ü”Ó‘,,ÚL@ÎœË,,·@cÁ‡ÓnË,,bL@ÎÖÎâ@◊,,›�@fl‰Ë,,b@ø@mñ,,‰Ó…@a˛8,,ÜÒ@a€»ö,,ÏÌÚ@cÎ@
a€ÿ‡jÏçoL@πÿÂ@€‹‘bˆ‡¥@«‹Û@«‡‹ÓÚ@a€nñ‰Ó…@£‰k@a€Ï”Ï @ø@a˛Å�bı@cq‰bı@
«‡‹Óbp@a€níÃÓ›N 

F1E `‡||È^«=^ÿ’_Û·||_m=^•Î||Ô=^ÿÑ–Î—||Ô=^ÿ||;=j—||Èfl=fkî||·Î∆=^=̊==5||ÑÓ=^ÿ≈ò||ÈÍÔ=
Ë¢å≤=~î_ÛîÊTypes of composting microorganisms W=
cÁ·@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€,>@m»‡,›@«‹,Û@§‹,›@aΩÇ‹–,bp@a€»ö,ÏÌÚ@@@@@@@

I´‹–bp@a€‘‡bflÚ@aΩ‰å€ÓÚ@Î´‹–bp@a€j‘bÌb@a€åâa«ÓÚ@ÎaßÓÏa„ÓÚL@ÎÀ7ÁbH@Î§ÏÌ‹Ëb@
gµ@c8ÜÒ@«öÏÌÚ@M@ÁÔ@a€jÿ6ÌbBacteria ~@Îa€>@∑r›@yÏa€Ô@80M90E@flÂ@
i˝Ì¥@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@aΩÏuÏÖÒ@ø@◊›@uäa‚@flÂ@aΩÇ‹–bpN@Îib�ô,bœÚ@@
gµ@a€jÿ6Ìb@mÏuÜ@◊bˆ‰bp@yÓÚ@cÅäÙ@mébÁ·@ø@mÿé7@Î§‹›@aΩ,ÏaÖ@a€»ö,ÏÌÚ@@@
ø@aΩÇ‹–bp@a€åâa«Ó,Ú@€‹zñ,Ïfi@«‹,Û@a˛8,ÜÒ@@@@@a€»ö,ÏÌÚ@~@flr,›@@a€–�äÌ,bp@@

Fungi@Îa˛◊nÓ‰ÏflÓéÓ‰bp@Actinomycetes@Iëÿ›@3M2HN@@
Îa€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@fl‰Ë,,b@fl,,b@Á,,Ï@Á,,ÏaˆÔ@Aerobic[@ßbunË,,b@gµ@

a:Ïaı@Îflb@i,È@fl,Â@@@c◊é,v¥@[@¸ç,n‡äaâ@@yÓbmË,b@@Î„í,büËb@L@Îfl‰Ë,b@fl,b@Á,Ï@@̧@@@
Á,,ÏaˆÔ@Anaerobic [@Îa€,,>@∂‘,,ÜÎâÁb@a€»,,Óì@Îa€‰í,,b¬@ÖÎÊ@aßbu,,Ú@@@@gµ@a:,,Ïaı@
Î¸@gµ@a˛◊é,,v¥@aΩÏu,,ÏÖ@i,,ÈL@◊‡,,b@cÊ@fl‰Ë,,b@c„,,Ïa @πÿ‰Ë,,b@a€»,,Óì@ÁÏaˆÓ�,,b@@
Î¸@ÁÏaˆÓ�,,b@m»,,ä“@i,,,,,@Facultative aerobicL@Îfl,,…@∑n,,…@Á,,àa@a€‰,,Ï @fl,,Â@
a€ÿbˆ‰,bp@ib€‘,ÜâÒ@«‹,Û@aßÓ,bÒ@ø@a€ƒ,,@@@@äÎ“@a:ÏaˆÓ,Ú@ÎÀ,7@a:ÏaˆÓ,ÚL@g�̧@@@@c„Ë,,b@
mÿÏÊ@c◊rä@„íbü�b@ø@a€ƒäÎ“@a:ÏaˆÓÚN@@
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@
 ةةساسيلأا ةقيقدلا ةيلحا تانئاكلا تاعوممج ضعب لاكشأ حضوي :(2-3) لكش

 تسوبمكلا جاتنإو للحتلا في 
 

◊‡b@cÊ@flÂ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@fl,b@Á,Ï@áam,Ô@a€nÃàÌ,Ú@@@@@Autotrophic 

bacteria@L@ÎÁÔ@a€ÿbˆ‰,bp@a€,>@@@m»n‡,Ü@ø@mÃ,àÌnËb@@L@Îyñ,Ï:b@«‹,Û@a€�b”,Ú@@@@
a€˝ãflÚ@ßÓbmËb@ÎæbâçÚ@„íbüËb@flÂ@c◊éÜÒ@i»ú@aΩ,ÏaÖ@aΩ»Ü„Ó,Ú@flr,›@c◊é,ÜÒ@@@@@
cÌÏÊ@a˛flÏ„ÓÏ‚Ammonium ion (NH4)@gµ@cÌÏ„,bp@a€‰Ó6Ì,o@@@Nitrite ions 

(NO2)@L@Îc◊éÜÒ@cÌÏ„bp@a€‰Ó6Ìo@gµ@cÌÏ„bp@a€,‰6ap@@Nitrate ions (NO3)L@
ÎÁÏ@flb@±n‹—@«Â@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘,Ú@@«ö,ÏÌ@Ú@a€nÃàÌ,Ú@@Heterotrophic 

bacteriaL@ÎÁÔ@a€ÿbˆ‰bp@a€>@m»n‡Ü@ø@mÃàÌnËb@ÎyñÏ:b@«‹Û@a€�b”Ú@a€˝ãflÚ@
€‰íbüËb@flÂ@c◊éÜÒ@aΩÏaÖ@a€»öÏÌÚ[@c@c„Ëb@m»‡›@«‹Û@§‹›@aΩ,ÏaÖ@a€»ö,ÏÌÚ@@L@
übΩb@âÀjo@ø@aßÓbÒ[@ÎflÂ@q·@πÿÂ@a«njbâ@Á,àÍ@a˛„,Ïa @@@fl,Â@a€ÿbˆ‰,bp@aßÓ,Ú@@@@
a€Ü”Ó‘Ú@ÁÔ@a˛Á·@ø@mñ‰Ó…@a˛8ÜÒ@a€»öÏÌÚN@

ÎπÿÂ@a€n»äÌ—@idÁ·@©‡Ï«,bp@a€»‡,›@@@a˛çbç,ÓÚ@@fl,Â@a€ÿbˆ‰,bp@aßÓ,Ú@@@@
a€Ü”Ó‘ÚL@Îa€>@m6◊å@ø@©‡Ï«bp@flÂ@a€jÿ6Ìb@Îa€–�äÌbp@Îa˛◊nÓ‰ÏflÓé,ÓnbpL@@
Î€ÿ›�@fl‰Ë,b@ÖÎâ�@i,bâã@ø@◊,›@fläy‹,Ú@fl,Â@fläay,›@g„n,bx@Î@@@@@@@mñ,‰Ó…@a˛8,ÜÒ@@@
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a€»öÏÌÚ@ø@ïÏâÒ@◊‡jÏçoN@ÎçÏ“@ÌÿÏÊ@fl–ÓÜ�a@fl»äœn,@È@ø@c@fläy‹,Ú@fl,Â@@@
fläay›@a�„nbx@ÌÿÏÊ@çÓbÖÒ@ÎmÏauÜ@ÁàÍ@a1‡Ï«bpL@Îc@ÖÎâ@m‹»jÈ@◊›�@fl‰Ë,b@@
«‰Ü@mÏauÜÁbL@Îflb@ÁÏ@flÜÙ@ÖâuÚ@aßäaâÒ@a€à@Ìämj¡@iÈ@mÏau,ÜÁb@@Î„í,büËb@@
ÎmÿbqäÁb@ø@Îç¡@a€nz‹›N@Îø@◊›@a˛yÏafi@Ø,k@cÊ@Ìÿ,ÏÊ@fl»‹Ïfl�,b@@@@cÊ@◊,›@@
ÁàÍ@a1‡Ï«bp@mƒ›@flÏuÏÖÒ@ø@Îç¡@a€nz‹›L@flË‡,b@◊,bÊ@a€nj,bÌÂ@ø@Öâ@@@u,Ú@@
aßäaâÒL@Î¸@±n–Ô@c@fl‰Ëb@flÂ@Îç¡@a€ÿ‡ä@Îa€»‡‹Óbp@„ËbˆÓ�bL@Îa€à@±n‹,—@@
ÁÏ@ÖâuÚ@a€‰íb¬@€ÿ›�@fl‰Ëb[@aâmjbü�b@iƒäÎ“@a€‰‡Ï@aΩ‰bçjÚ@:b@Iëÿ›@3M@3HN@ 

@

@
 ةجردل اعًعًبت رمكلا لحارم ءانثأ ةقيقدلا ةيلحا تانئاكلا ددع فلاتخا حضوي :(3-3) لكش

 تايرطفلا سكع لىع طاشنلا ةلحرم في ةيربك دادعأب ايتركبلا دجاوتت اهيفو ،اهلضفت يتلا ةرارلحا
 تاتيسيمونيتكلأاو
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`Ëÿ�_W=^ÿg’3Í_=:Bacteria==
Îa€jÿn7Ìb@ÁÔ@c◊5@©‡Ï«bp@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú~@ÎÌñ›@«,ÜÖÁb@gµ@@

i‹ÓÏÊ@Å‹ÓÚ@ø@a¶äa‚@a€ÏayÜ@flÂ@Îç¡@a€‰‡ÏL@ÎüÏfi@Å˝ÌbÁb@Ì6ÎaÄ@fl,b@i,¥@@@
0.5@gµ@5.0@flÓÿ,,äÎfl6@IaΩÓÿ,,äÎ@fl6@1@ø@10@M6@fl,,Â@aΩ,,6@@]@aΩÓÿ,,äÎÊHL@
Îmín‡›@«‹Û@©‡Ï«bp@flnjbÌ‰Ú@fl,Â@@a˛„,Ïa @L@ÎmnÏau,Ü@ø@cë,ÿbfi@Î£‡»,bp@@@@
fln»,,ÜÖÒ@Ië,,ÿ›@3M4HL@fl‰Ë,,b@a€í,,ÿ›@a€ÿ,,äÎ@CocciL@Îa€í,,ÿ›@a€»ñ,,Ï@

Bacilli@L Îa€í,,ÿ›@aΩn,,5«·@cÎ@áap@a€åÎaˆ,,Ü@Budding and appendage 

bacteriaL@ib�ôbœÚ@gµ@cëÿbfi@cÅäÙ@fln‰Ï«ÚN@Îa€ÿbˆ‰,bp@aßÓ,Ú@a€Ü”Ó‘,Ú@fl,Â@@@@@
a€jÿ6Ìb@áap@”Üâap@œéÓÏ€ÏuÓÚ@«b€ÓÚL@m‰»ÿè@«‹Û@a€‰íb¬@Îa€nÿbqä@Î§‹Ó,›@@
aΩÏaÖ@a€»öÏÌÚL@ÎÅbïÚ@aΩÏaÖ@ç,Ë‹Ú@a€nz‹,›L@Îmnz‡,›@Öâu,bp@«b€Ó,Ú@fl,Â@@@@@@@
aßäaâÒ@mñ,,›@gµ@75@�‚L@Îfl‰Ëb@flÂ@a˛„Ïa @flr›@Bacillus sp.@a€>@πÿ‰Ë,b@c@Ê@
§Ób@«‹Û@Öâu,,,,,bp@yäaâÒ@mñ›@gµ@95@�‚N@

@
 ةفلتخلما اتهاعمتجو ايتركبلا نم عاونلأ يطيطتخ مسر :(4 -3) لكش

o b e i k a n . c o m



ÉÿÎ⁄=ì·_ƒÔ=^˚5ÑÓ=^ÿ≈òÈÍÔ 
f≤=^˚ãç=^ÿ≈Ÿ›ÎÔ=Ë^ÿk�gÎ—_m=^ÿ≈›ŸÎÔ 

  104  
  

ËfîÕÔ=ƒ_‹Ô=jk›Îä=^ÿg’3Í_=¥_=ÍŸÏW=
• cçä @a€ÿbˆ‰bp@aßÓÚ@ø@a€nÿbqä@Îa¸„níbâN 

• :b@ÖÎâ@ibâã@Îfl˚qä@cq‰bı@aΩäay,›@a€‰í,�Ú@@@Active processing stage@
€nñ‰Ó…@a€ÿ‡jÏçoN 

• @:b@a€‘ÜâÒ@«‹Û@a€nd”‹·@ø@√äÎ“@aâm–b @â”·@a€,,,,@pHL@Îaâm–b @a0nÏÙ@
a€äüÏiÔL@ø@y¥@cÊ@”ÜâmËb@ô»Ó–Ú@«‹Û@a€n,d”‹·@fl,…@@@aÆ–,bû@â”,·@@@
a€,,,,@pHL@ÎaÆ–bû@„éjÚ@a€äüÏiÚ@ø@flÏaÖ@ÎiÓ˜Ú@a€nz‹›N 

• fl‰Ëb@a€jÿ6Ìb@a:ÏaˆÓÚ@Aerobic@Îa€˝ÁÏaˆÓÚ@AnaerobicN 

n_‡Î�_W=^ÿÕ�àÍ_m=:Fungi==
Îa€–�äÌbp@◊bˆ‰bp@yÓÚ@Ö”Ó‘Ú@:b@mä◊Ók@ÅÓ�Ô üÏÌ›@Long filaments 

formL@mé,,‡Û@ÁÓ–,,bp@HyphaeL@€Üâu,,Ú@c„,,È@πÿ,,Â@â˙ÌnË,,b@i,,b€»¥@a1,,äÖÒN@
ÎmnÏauÜ@a€–�äÌbp@ø@£‡»bp@Ìñ›@«ÜÖÁb@gµ@y,Ïa€Ô@@0.01@M1.0@fl‹Ó,ÏÊ@@
€ÿ›@1@uäa‚@flÂ@Îç¡@a€‰‡ÏL@Îm»‡›@«‹Û@gyÜat@a€rjbp@€‹‡,bÖÒ@@a€»ö,ÏÌÚ@L@
Î§é¥@a€nËÏÌÚ@ib€ÿ‡jÏçoN@◊‡b@mn‡Óå@a€–�äÌbp@∂b@Ì‹ÔZ@

• mnÃàÙ@Îm»‡›@«‹Û@§‹›@aΩÏaÖ@a˛◊rä@fl‘bÎflÚ@€‹nz‹›L@flr›@a€‹v‰¥N 

• m»‡›@ø@flÜÙ@Îaç…@flÂ@â”·@a€,,,,@pHN 

• :b@ÖÎâ@flË·@ø@fläy‹Ú@a€níbø@€‹ÿ‡jÏço@Curing stageN 

• @m–ö›@a€»‡›@Îa€»Óì@ø@√äÎ“@flÂ@a€äüÏiÚ@aΩ‰Ç–öÚN 

• @i»öËb@Ì–äã@flöbÖap@yÓÏÌÚ@∑‰…@cÎ@mÏ”—@∏Ï@a€»ÜÌÜ@flÂ@aΩÓÿäÎibp@
aΩäôÓÚN 

ÎπÿÂ@«‡›@fl‘bâ„Ú@i¥@a€jÿ6Ìb@Îa€–�äÌbp@€»ÜÖ@flÂ@a€»Ïfl›@aΩämj�Ú@i‰‡ÏÁ,b@@
Î„íbüËb@IuÜÎfi@3M@1HN 

o b e i k a n . c o m
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 طاشنلاو ومنلا لموع نم ددعل تايرطفلاو ايتركبلا ينب ةنراقم :(1-3) لودج

 لماعلا
Factor 

 ايتركبلا

Bacteria 
 تايرطفلا

Fungi 

 نوبركلا ةبسن

 ينجوترينلل
C/N Ratio 

 نوبركلا نم ةرفو لضفت ينجوترينلا نم ةرفو لضفت

 ةبوطرلا
Moisture 

 ةعفترلما ةبوطرلا دنع لضفأ اهومن
 ةبوطرلا دنع لضفأ اهومن

 ةضفخنلما

 نيكسجلأا
Oxygen (O2) 

 ىوتسم في ةايلحا ديق لىع لظت

 ينججكسلأا نم ضفخنم

 نم %6 نم رثكأ ىوتسم لىإ جاتتح

 نيكسجلأا

 ةرارلحا
Temperature 

 مo 60 ىتح ديج لكشب ومنت مo 75 ىتح ديج لكشب ومنت

 ةضوملحا مقر
pH 

  pH دنع ومنلا ةئيطب

 5 نم لقأ

  pH دنع ومنلا رثأتي لا

 5 نم لقأ

 رثاكتلا ةئيطب رثاكتلا ةعيسر Time نمزلا

@ 
n_ÿo�_W=^˚‘kÎ·È‹ÎåÎk_m=Actinomycetes W= 
Îa˛◊nÓ‰ÏflÓé,,Ónbp@m»,,Óì@Îm‰ní,,ä@ø@a˛ç,,bê@ø@a€6i,,ÚL@ÎÁ,,Ô@mí,,jÈ@

a€–�äÌbp@fl,Â@yÓ,s@a€í,ÿ›@@@@ø@ÅÓ,Ï¬@L@Îmí,jÈ@a€jÿ6Ì,b@fl,Â@yÓ,s@@@@@ï,Ãä@@
aßv,,·@Îmä◊Ó,,k@a®˝Ì,,b[@yÓ,,s@§n,,Ï@«‹,,Û@„,,ÏaÒ@iÜaˆÓ,,ÚL@Î¸@∞,,Ó¡@iË,,b@
À˝“@„ÏÎL@◊‡,b@ÌÏu,Ü@mí,biÈ@ø@mä◊Ó,k@a¶,Üaâ@a®‹,Ï@@@@@@@fl,…@@a€jÿn7Ì,b@L@
Î¸@§n,,Ï@«‹,,Û@aΩÓnÏ◊Ï„,,ÜâÌb[@Îfl,,Â@q,,·@#@mé,,‡ÓnËb@ib€jÿ6Ì,,b@a®Ó�Ó,,ÚL@cÎ@
a˛◊nÓ‰Ïiÿ6Ì,,,b@ActinobacteriaL@Îmé,,,‡Û@ø@i»,,,ú@a˛yÓ,,,bÊ@ib€jÿ6Ì,,,b@@

o b e i k a n . c o m
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a€í,,jÓËÚ@i,,b€–�ä@L@Îfl,,…@á€,,Ÿ@Ìƒ,,›@a¸ç,,·@a€í,,bˆ…@:,,b@yn,,Û@a�Ê@Á,,Ï@@@@@@
a˛◊nÓ‰ÏflÓé,,,ÓnèN@ÎmnÏau,,,Ü@a˛◊nÓ‰ÏflÓé,,,Ónbp@∂»,,,Üfi@0.1@–@10@fl‹Ó,,,ÏÊ@
ÎyÜÒ@ø@◊›@uäa‚@flÂ@Îç¡@a€‰‡Ï@cÎ@a€nz‹›N@@

Ëjk›Îä=^˚‘kÎ·È‹ÎåÎk_m=¥_=ÍŸÏW==
• m–ö,,›@a€»‡,,›@Îa€»,,Óì@ø@√,,äÎ“@fl,,Â@a€äüÏi,,Ú@aΩ‰Ç–ö,,Ú@flr,,›@@@@

a€–�äÌbpL@Î«‹Û@«ÿè@a€jÿ6ÌbN 

• :,,,b@ÖÎâ@flË,,,·@cq‰,,,bı@aΩäay,,,›@a€‰ËbˆÓ,,,Ú@@@Final stage@€nñ,,,‰Ó…@
a€ÿ‡jÏç,,o~@ÎÁ,,Û@fläy‹,,Ú@a€ní,,bø@Curing stage[@yÓ,,s@m»‡,,›@
«‹Û@mÿÏÌÂ@a1‡Ï«bp@a€»öÏÌÚ@ø@a€ÿ‡jÏço@ø@ïÏâÒ@qbinÚN 

• mnÃ,,àÙ@Îm»‡,,›@«‹,,Û@§‹,,›@aΩ,,ÏaÖ@ï,,»jÚ@a€nz‹,,›@flr,,›@a€‹v,,‰¥@~@
ÎÁÔ@ø@á€Ÿ@mníbiÈ@fl…@flb@m‘Ï‚@iÈ@a€–�äÌbpN 

• Ì,,åÖaÖ@„í,,büËb@ø@a€ƒ,,äÎ“@aΩn»bÖ€,,Ú@gµ@a€‘b«ÜÌ,,Ú@a®–Ó–,,Ú@ø@Îç,,¡@
a€‰‡ÏN 

• m‘,,Ï‚@i,,hœäaã@fl,,bÖÒ@a¶Ó,,Ï8¥@Geosmin@a€,,>@m»�,,Ô@€‹ÿ‡jÏç,,o@
âaˆzÚ@a€6iÚN@ 

• Ì–äã@flö,bÖap@yÓÏÌ,Ú@∑‰,…@cÎ@mÏ”,—@∏,Ï@a€»ÜÌ,Ü@fl,Â@aΩÓÿäÎi,bp@@@@@@@@@
aΩäôÓÚN 

Îa€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@@M@iñ,,–Ú@«bfl,,Ú@@M@mnÿ,,bqä@ié,,ä«Ú@âÁÓj,,Ú@L@
€Üâu,,Ú@c„Ë,,b@ø@Àö,,ÏÊ@«,,ÜÒ@ç,,b«bp@mñ,,›@€‹,,àâÎÒL@Îmÿ,,ÏÊ@flé,,n»‡äap@
◊,,j7Ò@ø@◊Ïfl,,bp@Îflñ,,–Ïœbp@a€ÿ‡jÏç,,o@gáa@fl,,b@m,,Ïœäp@:,,b@@@@@√,,äÎ“@
a€‰‡Ï@Îa€nÿbqä@aΩr‹ÛN@@

o b e i k a n . c o m
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Îa€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@a:ÏaˆÓ,,Ú@flÏu,,ÏÖÒ@ø@a¶,,Ï@a0,,Ó¡@i‰,,b@@@L@Îø@
aΩÇ‹–,bp@aΩ�‹,,Ïl@mñ,‰Ó…@a€ÿ‡jÏç,,o@fl‰Ë,b@@@L@gµ@a€Üâu,,Ú@a€,>@Ì,,äÙ@fl»Ë,,b@@
◊,,r7@fl,,Â@a€»‹‡,,bı@cÊ@mñ,,‰Ó…@a€ÿ‡jÏç,,o@cÎ@a˛8,,ÜÒ@a€»ö,,ÏÌÚ@¸@∞n,,bx@@
gµ@aç,,nÇÜa‚@iÿ6Ì,,b@gô,,bœÓÚ@�∑,,b‚@«‡‹Ó,,bp@a€nz‹,,›L@iÓ‰‡,,b@Ì,,äÙ@a€,,j»ú@
a�Å,,ä@ô,,äÎâÒ@ãÌ,,bÖÒ@Á,,àÍ@a˛«,,ÜaÖ@@L@Îgô,,bœÚ@c„,,Ïa @flnÇññ,,Ú@cÅ,,äÙ@@@
€åÌ,,bÖÒ@fl»,,Üfi@Î◊–,,bıÒ@«‡‹Ó,,bp@a€nz‹,,›@@@L@Îç,,ä«Ú@g„ö,,bx@a€ÿ‡jÏç,,o@L@
ÎÌ˚◊ÜÎÊ@á€Ÿ@∂,b@Ö€,o@«‹Ó,È@◊,r7�@fl,Â@a€nv,bâl@fl,Â@cÊ@aç,nÇÜa‚@i»,ú@@@@@@@@@@
a€jÿ6Ì,,,b@aΩnÇññ,,,Ú@ø@§‹,,,›@a€é,,,‹Ó‹Ïã@L@Îa:Ó‡Óé,,,‹ÓÏ€Ïã@L@Îa€jÿn7Ì,,,b@
måÌ,,Ü@fl,,Â@ç,,ä«Ú@a€nz‹,,›~@Îm,,˚qä@ø@„,,Ïamw@a€nz‹,,›L@ÎÅbï,,Ú@œÓ‡,,b@Ì‰,,nw@
«‰Ëb@flÂ@cªbû@«öÏÌÚL@flr›@ybflú@a:ÓÏflÓŸ@Îa€–‹–ÓŸN@

Îø@a€ÓbibÊ@Ìn·@gôbœÚ@Å‹Ó¡@flÂ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘,Ú@@aΩ»,äÎ“@ibç,·@@@
EML@aÅnñ,,bâ�a@€ÿ‹‡,,Ú@Effective Microorganisms@cÎ@a€ÿbˆ‰,,bp@aßÓ,,Ú@@

a€–»b€ÚL@ÎÁàa@a®‹Ó¡@#@g«ÜaÖÍ@Î£ËÓåÍ@iÏaç�Ú@Tiruo Higa@fl‰à@«,b‚@@1980@
†bfl»,,Ú@Ryukyu L@Îmé,,‡Û@«‡‹Ó,,Ú@a€nÇ‡,,ä@Îa€nz‹,,›@iÏaç,,�Ú@@EM@ibç,,·@
BiÏ◊bëÔ@BokashiBN@ÎÅ‹Ó¡@a€,,,@@EM@∞n,Ï@«‹,Û@@@©‡Ï«,Ú@flnÏaœ‘,Ú@fl,Â@@@@
a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€‰bœ»ÚL@a€>@m‘Ï‚ i,@hœäaã@i»,ú@a˛ª,bû@Îa�@@„åπ,bp@@
a€>@m»‡›@«‹Û@§‹Ó›@aΩÏaÖ@a€»öÏÌÚ@aΩ»‘ÜÒL@◊‡b@m‘,Ï‚@i@nrjÓ,o@cãÎp@a:,Ïaı@@@
a¶Ï[@æb@ÌåÌÜ@flÂ@™n,Ï@Ù@a€ÿ‡jÏç,@o@fl,Â@@a€‰,Ó6Îu¥@L@◊‡,b@m‘,Ï‚@i,@@@hœäaã@
flöbÖap@yÓÏÌÚ@mrj¡@∏Ï@i»ú@aΩÓÿäÎibp@aΩ‡äôÚN@Îa1‡Ï«bp@aΩÿÏ„Ú@€‹,,,@@

Effective MicroorganismsL@ib�ôbœÚ@gµ@a€–�äÌbp@Îa˛◊nÓ‰ÏflÓéÓnbp@ÁÔZ@
• ^ÿg’3Í_=^ª›oŸÔ=ÿŸòÈÚ@:Photosynthetic Bacteria@Îmí‡›@ÁàÍ@a€jÿn7Ìb@

©‡Ï«Ú@flnjbÌ‰Ú@flÂ@a˛„Ïa @áap@”Üâap@œéÓÏ€ÏuÓÚ@«b€ÓÚ@«‹Û@açnÇÜa‚@

o b e i k a n . c o m
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a€öÏı@◊‡ñÜâ@€‹�b”Ú~@ÎaçnÇÜa‚@qb„Ô@c◊éÓÜ@a€ÿäiÏÊ@a¶Ï@cÎ@aΩÏaÖ@
a€»öÏÌÚ@ø@aΩÇ‹–bp@€j‰bı@Å˝ÌbÁb@§o@a€ƒäÎ“@a€˝ÁÏaˆÓÚL@◊‡,b@c„Ë,b@@@
mén�Ó…@a€‰‡Ï@cÌö�b@§o@a€ƒäÎ“@a:ÏaˆÓÚL@Îø@ÀÓbl@a€öÏıL@Îø@Á,àÍ@@
aßb€Ú@ménÇÜ‚@aΩÏaÖ@a€»öÏÌÚ@M@flr›@a˛ªbû@a€»ö,ÏÌÚ@Îa€ÿz,Ï¸p@@@
Îa€ÿäiÏÁÓÜâap@M@◊‡ñÜâ@€‹�b”Ú@Îa€ÿäiÏÊ@fl»�bN@œö�̋@«Â@á€Ÿ~@œhÊ@
a€»ÜÌÜ@flÂ@m‹Ÿ@a€jÿ6Ìb@aΩ‡r‹,Ú@€‹ö,Ïı@:,b@a€‘,ÜâÒ@cÌö�,@@@@@b@«‹,Û@@mrjÓ,o@@
cãÎp@a:Ïaı@a¶ÏN@ 

• @f’3Í_=v_‹ö=^ÿ˙‘kÎ÷ :Lactic acid bacteria ÎÁàÍ@a€jÿ6Ìb@:b@a€‘,ÜâÒ@@
«‹Û@§ÏÌ›@a€éÿäÌbp@gµ@y,bflú@¸◊nÓ,ŸL@ÎÌ,˚Ö@@@@mÿ,ÏÌÂ@y,bflú@@@
a€˝◊nÓŸ@gµ@Å–ú@ÖâuÚ pH ø@a€Ïç,¡@a0,Ó¡@@[@a˛fl,ä@a€,à@Ìé,b«Ü@@@@
«‹Û@gáaiÚ@a€»‰bïä@a€ÃàaˆÓÚL@ib�ôbœÚ@gµ@á€Ÿ@œ,hÊ@y,bflú@a€˝◊nÓ,Ÿ@@@@
„–éÈ@Ìéä @flÂ@§‹›@aΩÏaÖ@a€»öÏÌÚ@aΩ»‘ÜÒL@ÎcÌö�b@€È@mdq7@flr,j¡@”,Ï@@@
Ì‘bÎ‚@∏Ï@i»ú@a€–�äÌbp@aΩ‡äôÚL@flr›@œ�ä@a€–ÓÏãaâÌ·L@ÎÌ˚Ö@á€,Ÿ@@
ib€nj»ÓÚ@gµ@aÅn–bı@a€‰Ó‡bmÏÖa. 

•  ^¶›|_Ûà= :Yeast ÎÁàÍ@a®‡bˆä@§nbx@€‰‡ÏÁb@flÏaÖ@«öÏÌÚ@´n‹–ÚL@Î„nÓvÚ@
Áàa@a€‰‡Ï@m‰nw@i»ú@a˛ªbû@a˛flÓ‰ÓÚ@Îa€–ÓnbflÓ‰bp@Îi»ú@a:äflÏ„,bp@@
Îa�„åπbp@a€>@m–ÓÜ@∏Ï@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a˛ÅäÙ@ø@a€ÿ‡jÏçoN 

Îfl…@a¶å‚@idÁ‡ÓÚ@Îœb«‹ÓÚ@ÁàÍ@a1‡Ï«bp@flÂ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘ÚL@g€�b@
c„È@«‰Ü@açn»‡bfi@EM@ø@«ÜÒ@£bâl@∂ñb„…@g„nbx@a€ÿ‡jÏço@fl,Â@a@ΩÇ‹–,bp@@
a€j‹ÜÌÚ@a€ñ‹jÚL@cÎ@aΩÇ‹–bp@a€‰jbmÓÚ@ÎaßÓÏa„ÓÚL@%@Ì»¡@c@mdq7@fl‹z,Ï√@«‹,Û@@@
çä«Ú@§‹›@aΩÇ‹–bpL@cÎ@m‘ñ7@œ6Ò@a�„nbxN@ÎÁàÍ@aΩ˝yƒ,Ú@mé,7@ø@„–,è@@@@
a¸£bÍ@a€à@Îï›@g€ÓÈ@Formowitz@ÎeÅäÎÊ@ç‰Ú@2007‚L@flÂ@cÊ@gô,bœÚ@cÎ@@

o b e i k a n . c o m
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açnÇÜa‚@a€,,@EM@%@ÌƒËä@c@Ö¸ˆ›@«‹Û@ãÌbÖÒ@fl»Ü„Ú@aΩÿÏ„bp@a€»ö,ÏÌÚ@L@cÎ@
ãÌbÖÒ@flén»‡äap@ÁàÍ@a€ÿbˆ‰bp@ø@a€ÿ‡jÏçoN@ÎflÂ@q·@πÿÂ@a€‘Ïfi@g„,È@gáa@%@@
mÿÂ@0nÏÌbp@a€,,@EM@œ»b€ÓÚ@«‹Û@çä«Ú@§‹›@aΩÇ‹–bp@Îfl»Ü„nËbL@◊‡b@c„Ëb@%@
mév›@mÏauÜ�a@id«ÜaÖ@◊,j7Ò@Ìí,7@gµ@ç,ä«Ú@mÿbqäÁ,b@@@@@M@œ,hÊ@á€,Ÿ@Ì»,?@cÊ@@@@
√äÎ“@a€‰‡Ï@ø@flÿ‡Ïâap@mñ‰Ó…@a€ÿ‡jÏço@¸@§‘’@a€ƒäÎ“@aΩr‹Û@€‹‰‡,Ï@@
Îa€nÿbqä@Îa€‰íb¬@:,àÍ@a€ÿbˆ‰,bp@@[@Îfl,Â@q,·@¸@Ì‰ñ,|@ibç,nÇÜaflËb@◊‡‰í,¡@@@@@@
iÿn7@ø@ï‰b«Ú@a˛8ÜÒ@a€»öÏÌÚ@«‹Û@a˛”›@§o@√äÎ“@ÎüäÌ‘,Ú@a€ÿ‡,ä@@@
a:ÏaˆÔ@aΩénÇÜflÚ@ø@flñäN@Îfl…@á€Ÿ@£Üâ@a�ëbâÒ@gµ@cÊ@gôbœÚ@´‹Ï¬@a€,,,@

EM@«‹Û@a€ÿ‡jÏço@a€‰bôw@”j›@gôbœnÈ@€‹6iÚ@c«�,Û@„n,bˆw@gØbiÓ,Ú@∂,åaâ @@@@@
ëä◊Ú@aΩ‡‹ÿÚ@inÏëÿbN@@

F2E vs||fi=räÍÙ||_m=^ª||È^É=^¶||_fl=ÿŸ›ÄŸÕ||_m=^ªå||kÄÑ‹Ô=Ω=====d‡k||_u=^˚5||ÑÓ=
^ÿ≈ò|ÈÍÔ= Particle size of raw materials for organic 

fertilizer production 
yv·@uåÌ˜bp@aΩÏaÖ@a®b‚@a€‰jbmÓÚ@€È@cÁ‡ÓÚ@”ñÏÙ@ø@ï‰b«Ú@a€ÿ‡jÏço@

cÎ@a€é‡bÖ@a€»öÏ[@yÓs@gÊ@çä«Ú@a€n–b«˝p@iñ–Ú@«bflÚL@Î„íb¬@a€ÿbˆ‰bp@
aßÓÚ@a€Ü”Ó‘Ú@iñ–Ú@ÅbïÚL@ÌåÖaÖ@◊‹‡b@ïÃäp@cyvb‚@a¶åÌ˜,bpL@@œÿ‹‡,b@”,›@@@
yv,,·@a¶åÌ˜,,bp@◊‹‡,,b@ãaÖp@flé,,byÚ@a€é,,�|@ø@Îy,,ÜÒ@aßv,,·@cÎ@a€,,ÏãÊL@
œ‡ÿ»k@üÏfi@ô‹»È@1@ç,‰nÓ‡6@Ìÿ,ÏÊ@flé,byÚ@cç,�zÈ@@@@@mé,bÎ@@6@ç,‰nÓ‡6@@
fläi…L@ø@y¥@cÊ@◊éäÍ@œ‘¡@gµ@„ñ–¥@ø@◊›@a£bÍ@Ì»�Ô@8@flÿ»j,bp@L@ü,Ïfi@@
ô‹…@◊›@fl‰Ëb@„ñ—@ç‰nÓ‡6L@Î©‡Ï @flé,byÚ@cç,�zËb@@@12@ç,‰nÓ‡6@fläi,…@@@
Iëÿ›@3M@5HN@ÎãÌbÖÒ@flébyÚ@a€é�|@¶åÌ˜bp@aΩÏaÖ@a®,b‚@måÌ,Ü@fl,Â@c«,ÜaÖ@@@@@
a€ÿbˆ‰bp@aßÓÚ@a0Ó�Ú@iËb@cÎ@aΩ6a◊‡Ú@«‹ÓËbL@œÓ,åÖaÖ@fl»,Üfi@a€nÿé,7@Îa:ö,·@@@@@
:àÍ@aΩÇ‹–bpN@@
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@
 ةعسر ةدايز نم اهعبتي امو حطسلا ةحاسم ةدايز لىع تافلخملل مرفلا ةيلمع يرثأت :(5-3) لكش

 نكمم تقو عسرأ في تسوبمكلا نم جتنلما لىع لوصلحاو ،لعافتلا
 
◊‡b@cÊ@yv·@aßåÌ˜bp@cÎa˛uåaı@aΩÿÏ„Ú@€‹‡ÏaÖ@a®,b‚@a€˝ãfl,Ú@€ñ,‰b«Ú@@@@

a€ÿ‡jÏço@m˚qä@ø@a€nËÏÌÚ@a€>@m»n‡Ü@«‹ÓËb@a€jÿ6Ìb@a:ÏaˆÓÚ@a€>@çn»‡›@«‹Û@
ÁàÍ@aΩÇ‹–bp@Î§ÏÌ‹Ëb@gµ@8bÖN@œñÃä@yv·@a¶åÌ˜bp@«Â@0.25@ç·@Ì‘‹›@
flÂ@flé,nÏÙ@a€nËÏÌ,Ú@@L@ib�ô,bœÚ@gµ@c„,@@È@Ì‘‹,›@@a€–äaÀ,bp@a€jÓ‰Ó,Ú@a€‰bë,˜Ú@i,¥@@@@@
uåÌ˜bmËbL@Îa€>@flb@m‹js@cÊ@∑n‹¯@ÁàÍ@a€–äaÀbp@a€jÓ‰ÓÚ@a€ñÃ7Ò@ibΩbı[@æb@∞Ïfi@
Îç¡@a€n–b«›@gµ@Îç¡@¸@ÁÏaˆÔL@◊‡b@cÊ@◊5Áb@«Â@5@ç·@ÌåÌ,Ü@fl,Â@fl»,Üfi@@@@
a€nËÏÌÚ[@æb@Ì‘‹›@flÂ@„íb¬@Îm–b«›@a€ÿbˆ‰bp@aßÓÚ@fl»Ë,b@L@ÎÁ,Ï@@fl,b@Ì�@åÌ,Ü@fl,Â@@@
a€Ï”o@a€˝ã‚@€‹nz‹›@Îg„nbx@a€ÿ‡jÏçoN@@
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€àa@œh„È@Øk@cÊ@ÌÿÏÊ@yv·@a¶åÌ˜bp@fln‰Ï«�b@œÓ‡b@i¥@0N25M5.0@ç,·@@
∂b@Ìé‡|@iÏuÏÖ@œäaÀbp@iÓ‰ÓÚ@πÿ‰Ëb@cÊ@∑éŸ@a€äüÏiÚ@aΩr‹Û@€‰íb¬@a€ÿbˆ‰bp@
aßÓÚ@a€Ü”Ó‘ÚL@Îa€>@¸@måÌÜ@«Â@65EL@◊‡b@mé‡|@°ä◊Ú@ÖÅÏfi@a:Ïaı@Îfl,b@i,È@@@
flÂ@c◊év¥@ÎÅäÎx@qb„Ô@c◊é,ÓÜ@a€ÿäi,ÏÊ@@L@◊‡,b@m»‡,›@@@«‹,Û@y–,≈@Öâu,Ú@@@@
aßäaâÒ@ø@◊ÏflÚ@a€ÿ‡jÏço[@æb@Ìéb«Ü@«‹Û@a€néÏÌÚ@Îa�„öbx@iíÿ›@cç,ä N@@
Îm»n5@uåÌ˜bp@aΩbÖÒ@a€»öÏÌÚ@ΩÇ‹–,bp@”‡bfl,Ú@aΩ,ÜÊ@cÎ@aΩÇ‹–,bp@aΩ‰å€Ó,Ú@@@@@~@
Î◊à€Ÿ@aΩÇ‹–bp@aßÓÏa„ÓÚ@ø@flÜÙ@πr›@ÁàÍ@a˛yvb‚L@Îib€nb€Ô@mÿÏÊ@ubÁåÒ@
€»‡›@Î„íb¬@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@ø@aßb€,Ú@a€–äÖÌ,Ú@€ÿ,›@fl‰Ë‡,bL@cÎ@«‰,Ü@@@@@@
Å‹�Ë‡b@�„nbx@a€ÿ‡jÏço@a®‹Ó¡@flÂ@aΩÇ‹–bp@aΩ‰å€ÓÚ@ÎaßÓÏa„ÓÚN@ø@y¥@cÊ@
i‘bÌb@aΩÇ‹–bp@a€‰jbmÓÚ@M@flÂ@y�k@Î”,ì@Î«,äÎî@Îm‘‹,Ó·@cë,vbâ@@@@@M@◊‹,Ëb@@
§nbx@gµ@«‡‹ÓÚ@œä‚@cÎ@üzÂ[@€nÏœ7@ëä¬@ïÃä@yv,·@uåÌ˜bmË,b@gµ@aß,ÜÎÖ@@@@
aΩíbâ@g€ÓËb[@ynÛ@ÌéË›@€‹ÿbˆ‰bp@aßÓ,Ú@a€Ü”Ó‘,Ú@a€n»bfl,›@fl»Ë,b@@@@~@Î∂,b@∞‘,’@@@
a€nvb„è@iÓ‰ËbN@ÎÌn·@œä‚@ÎüzÂ@aΩÇ‹–bp@ibçnÇÜa‚@flb◊Ó‰,bp@Åbï,Ú@´n‹–,Ú@@@@
a˛„Ïa @Îa€‘ÜâÒ@a�„nbuÓÚ@«‹Û@yék@„Ï @aΩÇ‹–bp@Î8Ÿ@cuåaˆËb@ÎœäÎ«Ëb@
ÎcÀñb„ËbL@Îa€ÿ‡ÓÚ@aΩnbyÚ@€ñ‰b«Ú@a˛8ÜÒ@a€»öÏÌÚN 

@F3E=‡ågÔ=^ÿ’àfÈ„=d≥=^ÿ·Î3Ër≤=Ω=^ªÈ^É=^¶_fl=^ªå|kÄÑ‹Ô=Ω==d‡k|_u=^˚5|Ñ==Ó=
^ÿ≈ò||ÈÍÔ=C/N Ratio in raw materials for organic 

fertilizer production 
ménÇÜ‚@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€ÿäiÏÊ@ø@i‰bı@cuébflËbL@ÎaßñÏfi@fl‰Ëb@

cÌö�b@«‹Û@a€�b”Ú@a€˝ãflÚ@€‰íbüËbN@œ,b€ÿäiÏÊ@Ìÿ,ÏÊ@@@50E@fl,Â@◊n‹,Ú@a®˝Ì,b@@@@
a€jÿn7Ì,,ÚL@Îa€‰,,Ó6Îu¥@flÿ,,ÏÊ@cçbç,,Ô@€‹5ÎmÓ‰,,bpL@@Îa˛ª,,bû@a€‰ÏÎÌ,,ÚL@
Îa˛ªbû@a˛flÓ‰ÓÚL@Îa�„åπbp@Î◊‹Ëb@flË‡Ú@ÎôäÎâÌÚ@ø@∏Ï@a®‹ÓÚ@a€jÿn7Ì,Ú@@
Î„íbüËb@ø@ÎuÏÖ@«‰ñä@a€–Ïç–Ïâ@Îa€jÏmbç,ÓÏ‚N@Îyn,Û@m»‡,›@a€ÿbˆ‰,bp@@@@@

o b e i k a n . c o m



ÉÿÎ⁄=ì·_ƒÔ=^˚5ÑÓ=^ÿ≈òÈÍÔ 
f≤=^˚ãç=^ÿ≈Ÿ›ÎÔ=Ë^ÿk�gÎ—_m=^ÿ≈›ŸÎÔ 

  112  
  

aßÓÚ@a€Ü”Ó‘Ú@«‹Û@aΩÇ‹–bp@Îa€j‘bÌb@a€‰jbmÓÚ~@œh„È@Ì‹åflËb@flénÏÙ@fln,ÏaãÊ@fl,Â@@@
a€ÿäi,,ÏÊ@Îa€‰,,Ó6Îu¥@«‹,,Û@Îu,,È@a®ñ,,ÏòN@œb€ÿ‡Ó,,Ú@aΩr‹,,Û@fl,,Â@Á,,àÌÂ@
a€»‰ñäÌÂ@ø@a€jÓ˜bp@cÎ@aΩÇ‹–bp@a€>@çn»‡›@«‹ÓËb@a€jÿ6Ìb@Øk@cÊ@mÿÏÊ@flb@
i,,¥@25M@35Z@1L@ÎÁ‰,,b⁄@âc@eÅ,,ä@Ì,,äÙ@c„Ë,,b@mÿ,,ÏÊ@@i,,¥@20M@40Z@1~@
Î◊˝Á‡,b@Ì»�,Ô@flnÏç,¡@@@@30Z@1L@c@30@u,åı@fl,Â@a€ÿäi,ÏÊZ@@@@1@u,åı@fl,Â@@@
a€‰Ó6Îu¥L@ÎÁàa@aΩÜÙ@flÂ@„éjÚ@a€ÿäiÏÊ@gµ@a€‰Ó6Îu¥@Ì»�Ô@„nbˆw@uÓ,ÜÒ@~@
flÂ@yÓs@çä«Ú@mÿbqä@a€ÿbˆ‰bp@ÎãÌbÖÒ@c«ÜaÖÁbL@Îib€n,b€Ô@”ñ,ä@œ,6Ò@Îãfl,Â@@@@@
a�„nbxL@Îflb@Ì6mk@«‹ÓÈ@flÂ@uÏÖÒ@a€ÿ‡jÏç,o@a€‰,bmw@fl,Â@Á,àÍ@aΩÇ‹–,bp@@@@@L@
fl‘bâ„Ú@ibâm–b @„éjÚ@a€ÿäiÏÊ@gµ@a€‰Ó6Îu¥@gµ@45@cÎ@60Z@1@Iëÿ›@3M@6HN@

 ةعسرو ةقيقدلا ةيلحا تانئاكلا طاشن لىع ينجوترينلا لىإ نوبركلا ةبسن يرثأت :(6-3) لكش
 للحتلا تايلمع
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@€ÿÂ@Ωbáa@ÁàÍ@a€‰éjÚ@30Z@1@ÁÔ@aΩnÏç,¡@a˛„é,k@@@œÓ‡,b@i,¥@a€ÿäi,ÏÊ@@@@
Îa€‰Ó6Îu¥@«‰Ü@ï‰b«Ú@a˛8ÜÒ@a€»öÏÌÚ_@@

mäu…@flrb€ÓÚ@Áàa@a€ä”·@1:30@€ÿÏ„È@aΩ»Üfi@a€à@ÌnÏaœ’@fl…@fl»,Üfi@@i‰,bı@@
cuéb‚@a€jÿ6Ìb@Îa€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú[@æb@ÌåÌÜ@flÂ@fl»Üfi@a€nÿbqä@Îfl»È@ãÌbÖÒ@
fl»Üfi@a€nz‹›@€‹‡Ç‹–bpN@c@cÊ@ÁàÍ@a€ÿbˆ‰bp@§nbx@fl‘bi›@◊›@u,åı@Îay,Ü@@@
flÂ@a€‰Ó6Îu¥@30@uåı�a@flÂ@a€ÿäiÏÊL@ÎaÆ–bû@a€‰éjÚ@◊r7�a@«Â@Áàa@aΩ»,Üfi@@
Ì»?@ãÌbÖÒ@◊‡ÓÚ@«‰ñä@a€‰Ó6Îu¥@«Â@aynÓbubp@a€jÿ6Ìb~@Îa€>@flÂ@ëd„Ëb@M@
ø@ÁàÍ@aßb€Ú@M@cÊ@m–‘Ü@«‹Û@ïÏâÒ@Àbã@a˛flÏ„Ób@cÎ@c◊éÓÜ@a€‰Ó6Îã~@Îmé,jk@@
√ËÏâ@âÎaˆ|@À7@fl‘jÏ€ÚN@Îø@yb€Ú@aâm–b @„éjÚ@a€ÿäiÏÊ@gµ@a€‰Ó6Îu¥~@œËàa@
Ì»?@cÊ@◊‡ÓÚ@a€‰Ó6Îu¥@À7@◊bœÓÚ@€‹‰‡Ï@a˛flr›@€‹jÿ6Ìb[@œÓ‘›@a€‰íb¬@Îm‘,›@@
a˛«ÜaÖ@aΩnÏa€ÜÒ@Îm‘›@fl»È@a€n–b«˝p~@ÎÌƒ›@a€ÿ‡jÏço@ibâÖ�a[@æb@Ì�Ó›@fl,Â@@
cflÜ@a€nz‹,›@Îãfl,Â@g„n,bx@a€ÿ‡jÏç,o@@@@L@gµ@cÊ@∑,Ïp@i»,ú@Á,àÍ@a€jÿ6Ì,b@@@@~@
ÎÌénÇÜ‚@a€‰Ó6Îu¥@aΩÇåÊ@ø@cuébflËb@iÏaç�Ú@◊bˆ‰bp@yÓÚ@cÅ,äÙ@~@Îi‰,bı@@
Å˝Ìb@uÜÌÜÒ@ménË‹Ÿ@uåı�a@flÂ@a€ÿäiÏÊ@a€åaˆÜL@Îmén‡ä@Á,àÍ@a€»‡‹Ó,Ú@yn,Û@@@@
yÜÎt@a¸måaÊL@Î«‰ÜÁb@Ìn·@a�çäa @ø@a€n–b«›N@

ÎüjÓ»,,,Ú@§‹,,,›@a€ÿäi,,,ÏÊ@fl,,,Â@aΩÇ‹–,,,bp@Îa€j‘bÌ,,,b@a€‰jbmÓ,,,Ú@•n‹,,,—@
i,,bÅn˝“@aΩä◊,,k@aΩÿ,,ÏÊ@€,,È@cÎ@aΩÏu,,ÏÖ@Á,,Ï@œÓ,,ÈL@œ–,,Ô@y,,¥@¨,,Ü@cÊ@@@@@@
a€ÿäi,,,ÏÊ@aΩÏu,,,ÏÖ@∂Ç‹–,,,bp@a€r‡,,,bâ@«‹,,,Û@ï,,,ÏâÒ@ç,,,ÿäÌbp@ié,,,Ó�Ú@@
ÌénË‹Ÿ@iÏaç,�Ú@a€jÿ6Ì,b@ié,ä«Ú@c◊,5@fl,Â@@@@@@aç,nË˝⁄@a€ÿäi,ÏÊ@aΩ@@Ïu,ÏÖ@ø@@
fl,,bÖÒ@a€é,,‹Ó‹Ïã@aΩÏu,,ÏÖ@ø@”,,ì@a˛âã@fl,,r@@�̋N@Îø@„–,,è@a€Ï”,,o@¨,,Ü@cÊ@@
a€ÿäi,,ÏÊ@aΩÏu,,ÏÖ@ø@ç,,‹Ó‹Ïã@a€‘,,ì@ç,,Ë›@a€nz‹,,›@iÏaç,,�Ú@a€jÿ6Ì,,b@@@@@@@@
iÜâu,,Ú@c◊,,5@fl,,Â@a€ÿäi,,ÏÊ@aΩÏu,,ÏÖ@ø@¶,,‰¥@a˛Åí,,bl@@~@Îa€,,à@Ì»n,,5@
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flämj��,,b@fl,,…@aΩä◊,,k@i‘,,ÏÒ@@[@i,,›@ÎÌñ,,j|@fl‘bÎfl�,,@b@€‹nz‹,,›N@ÎaΩÇ‹–,,bp@
a€åâa«Ó,,Ú@i»ö,,Ëb@À,,?@ø@™n,,ÏaÍ@fl,,Â@a€‰,,Ó6Îu¥@L@Îa�Å,,ä@À,,?@i,,b€ÿäiÏÊ@
Iu,,ÜÎfi@3M@2H[@æ,,b@ÌÏu,,k@Å‹,,¡@Á,,àÍ@aΩÇ‹–,,bp@a€åâa«Ó,,Ú@ib€‰é,,k@a€,,>@
§‘,,’@fl»,,Üfi@a€ÿäi,,ÏÊ@gµ@a€‰,,Ó6Îu¥@aΩ‰bç,,k@€‰‡,,Ï@Î„í,,b¬@a€ÿbˆ‰,,bp@@@@@
aßÓÚ@a€Ü”Ó‘ÚN 

@

 ةبلصلا تافلخلماو اياقبلا ضعب في ينجوترينلا لىإ نوبركلا ةبسن :(2-3) لودج

 في ةيلاع داوم

 نوبركلا نم اهاوتمح

 :نوبركلا ةبسن

 ينجوترينلا
(C/N Ratio) 

 اهاوتمح في ةيلاع داوم

 ينجوترينلا نم

 :نوبركلا ةبسن

 ينجوترينلا
(C/N Ratio) 

 1: 20-15  تاوضرلخا اياقب 1: 80-30 راجشلأا قاروأ

 1: 25-15 شئاشلحا ميلقت 1: 100- 40 ناقيسلا

 1: 20-13 ميسبرلا 1: 90-80 زولما قرو

 1: 20-15 نبلا نوحطم 1: 60-55 زرلأا شق

 1: 25- 5 نياويلحا ثورلا 1: 58-50 ةرذلا بطح

 12-3 ضايبلا جاجدلا قرز 1: 150-120 نطقلا بطح

 1: 15-10 ةيلزنلما رويطلا تافلمخ 1: 45-32 يرعشلا شق

 1: 18-13  ةشرفلاب جاجد تافلمخ 1: 50-40 نوتيزلا لفت

 1:5 ايتركبلا 120 -60 ةرذلا حلاوق

 1:6 تاتيسيمونيتكلأا 1: 130-100 راجشلأا فلق

 1:10 تايرطفلا 1: 500-100 باشخلأا ةراشن

 1: 14-10 سمويلها وأ لابدلا 1:560-450  دئارلجا قرو
@
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Îmé,,nÇÜ‚@aΩÇ‹–,,bp@a€Ã‰Ó,,Ú@ø@™nÏaÁ,,b@fl,,Â@a€‰,,Ó6Îu¥L@@Îa€,,>@Ìÿ,,ÏÊ@
œÓË,,b@„é,,jÚ@a€ÿäi,,ÏÊ@gµ@a@€‰,,Ó6Îu¥@iË,,b@c”,,›@fl,,Â@25Z@1@€‹Ç‹,,¡@fl,,…@@
aΩÇ‹–,,,bp@a€Ã‰Ó,,,Ú@ø@a€ÿäi,,,ÏÊL@Îa€,,,>@mäm–,,,…@œÓË,,,b@„é,,,jÚ@a€ÿäi,,,ÏÊ@gµ@
a€‰,,Ó6Îu¥@gµ@c◊,,5@fl,,Â@1:50@€nz‘Ó,,’@a€n,,ÏaãÊ@aΩ�‹,,ÏlL@Îa€Ïï,,Ïfi@gµ@
c”,,›@fl,,Â@35@Z1@i,,¥@a€ÿäi,,ÏÊ@gµ@a€‰,,Ó6Îu¥N@Îfl,,Â@a¶,,ÜÎfi@a€é,,bi’@¨,,Ü@
cÊ@a€‰jbm,,bp@a®ö,,äaı@fl,,Â@i‘bÌ,,b@a0@@@bï,,Ó›@Îa®ö,,ä@Îa˛ÀàÌ,,ÚL@Îm‘‹,,Ó·@@@@
aßí,,,bˆì@cÎ@a€,,,äÎt@aßÓ,,,Ïa„Ô@Îãâ÷@a€,,,ÜÎauÂL@cÎ@fl�z,,,ÏÊ@a€,,,≤@@M@
ib�ô,,bœÚ@gµ@´‹–,,bp@a1,,bãâ@Îa˛8,,b⁄@@@M@m–Ó,,Ü@ií,,ÿ›@uÓ,,Ü@ø@«‡‹Ó,,Ú@@@
a®‹,,¡N@ÎÅ‹,,¡@Á,,àÍ@aΩÇ‹–,,bp@@M@a€,,>@mÿ,,ÏÊ@ø@fl»ƒ,,·@a˛yÓ,,bÊ@âüj,,ÚL@@
ÎflnÜaÅ‹,,Ú@ÎÀ,,7@Áí,,Ú@M@∞‘,,’@ib�ô,,bœÚ@gµ@a¸m,,åaÊ@ø@„é,,jÚ@a€ÿäi,,ÏÊ@gµ@
a€‰,,,Ó6Îu¥L@a€n,,,ÏaãaÊ@ø@a€äüÏi,,,ÚL@Îø@m‘‹Ó,,,›@aΩé,,,bœbp@a€jÓ‰Ó,,,Ú@a€,,,>@@
méb«Ü@«‹Û@fléŸ@a€äüÏiÚ@œÓ‡b@iÓ‰Ëb@iíÿ›@cœö›N@

Îø@yb€Ú@«Ü‚@mÏœä@´‹–bp@ãâa«ÓÚ@À‰ÓÚ@ib€‰Ó6Îu¥@cÎ@áap@C/N Ratio@

fl‰Ç–öÚ~@œhÊ@ôj¡@„éjÚ@a€ÿäiÏÊ@gµ@a€‰Ó6Îu¥@πÿÂ@cÊ@Ìn·@ihô,bœÚ@@„é,jÚ@@
™éÏiÚ@flÂ@a€‰Ó6Îu¥@flÂ@c@flñÜâ@flÂ@flñbÖâ@a˛8ÜÒ@a€‰Ó6ÎuÓ‰ÓÚN@

◊‡,,,b@πÿ,,,Â@cÊ@Ìé,,,nÇÜ‚@a€@ÿ‡jÏç,,,o@a€‘,,,ÜÌ·@Old compost@ø@
y,,ÜÎÖ@5 M10E[@€Óé,,b«Ü@«‹,,Û@Á,,àa@a@̧m,,åaÊ@Î◊j,,bÖ˘@€jÜaÌ,,Ú@a€‰í,,b¬@@
€‹ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,ÚN@Îmé,,,n‡ä@„é,,,jÚ@a€ÿäi,,,ÏÊ@gµ@a€‰,,,Ó6Îu¥@ø@
a¸Æ–,,bû@cq‰,,bı@«‡‹Ó,,bp@a€nz‹,,›[@„nÓv,,Ú@„í,,b¬@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@@
yn,Û@@mñ,,›@ø@aΩ‰,nw@a€‰Ë,,bˆÔ@@fl,Â@a€ÿ‡jÏç,,o@a€‰bô,w@@@˛”,,›@fl,,Â@20@Z1L@
Î”,,Ü@mñ,,›@i»,,Ü@@a„nË,,bı@fläy‹,,Ú@a€‰ö,,w@Îa€ní,,bø@Îa@@¸ç,,n‘äaâ@gµ@Öâu,,Ú@@
a€rjbp@m‘äÌj�bL@flév‹Ú�@c”›@flÂ@1:15N@
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ÉÿÎ⁄=ì·_ƒÔ=^˚5ÑÓ=^ÿ≈òÈÍÔ 
f≤=^˚ãç=^ÿ≈Ÿ›ÎÔ=Ë^ÿk�gÎ—_m=^ÿ≈›ŸÎÔ 

  116  
  

=F4E=jÈÃ4=^ÿàùÈfÔ=^ª·_ãgÔ=ÿ·ê_ø=^ÿg’3Í_=^7È^ÛÎÔ=Suitable moisture 
requirement for microorganism activity W=

a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,ÚL@flr‹,,,Ëb@flr,,,›@◊,,,›@a€ÿbˆ‰,,,bp@aßÓ,,,ÚL@@@@@@
§n,,bx@gµ@aΩ,,bı@ø@Îç,,¡@∏ÏÁ,,b@€n»,,Óì@Î§Ó,,b@Îm»‡,,›@œÓ‡,,b@@@@@@@@ç�,,Çäp@
fl,,,Â@cu‹,,,È@fl,,,Â@c«‡,,,bfiL@flñ,,,Üa”�b@@@@€‘Ï€,,,È@m»,,,bµ@Z@"ءالما ن مانلعجو            
@¬àa@œ,,,,hÊ@aΩ,,,,bı@cÎ@a€äüÏi,,,,Ú@ô,,,,äÎâÌÚ@€‰í,,,,b,,,,€@]"""""يح ءيييييييييل شك
a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,Ú@a€,,,>@§n,,,Ï@cué,,,bflËb@«‹,,,Û@y,,,Ïa€Ô@80E@
flÂ@aΩbıN@

Î€‘,,Ü@Îu,,Ü@cÊ@a€äüÏi,,Ú@aΩ‰bç,,jÚ@€‰‡,,Ï@Á,,àÍ@a€ÿbˆ‰,,bp@aßÓ,,Ú@m,,6aÎÄ@@@
fl,,Â@40@–@65E@L@Îib€n,,b€Ô@œ,,hÊ@aÆ–,,bû@„é,,jÚ@a€äüÏi,,Ú@«,,Â@40E@ÌÏ”,,—@
„í,,b¬@Î∏,,Ï@@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,ÚL@@@ÎãÌbÖmË,,b@«,,Â@@65E@Ø»,,›@fl,,Â@@
a€ƒ,,äÎ“@a0Ó�,,Ú@iË,,àÍ@a€ÿbˆ‰,,bp@√äÎœ�,,b@¸@ÁÏaˆÓ,,Ú@Ì‰,,nw@«‰Ë,,b@m–,,b«˝p@
aÅn,,,åafi@flñ,,,zÏiÚ@i,,,äÎaˆ|@„–,,,báÒ@fl,,,Â@aΩÓr,,,bÊ@Î@@a˛flÏ„Ó,,,bL@Î◊5ÌnÓ,,,Ü@
a:Ó,,,ÜâÎu¥@ÎÀ7Á,,,bN@ÎÌ–ö,,,›@cÊ@mÿ,,,ÏÊ@„é,,,jÚ@a€äüÏi,,,Ú@iÏç,,,¡@∏,,,Ï@
a€ÿbˆ‰,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@ø@aΩ,ÜÙ@aΩnÏç,,¡@€‹‡,,ÜÙ@a€é,bi’@@@~@°Ó,,s@mñ,,j|@
y,,Ïa€Ô@50M55E@◊‡nÏç,,¡@flr,,b€Ô@€‰é,,jÚ@a€äüÏi,,Ú@a€Ïau,,k@mÏaœäÁ,,b@ø@@@
Îç¡@a€‰‡ÏN@@

Îa˛ë,,ÿbfi@a€nb€Ó,,Ú@mÏô,,|@◊Ó,,—@Ìÿ,,ÏÊ@flé,,nÏÙ@aΩ,,bı@fl‰bç,,j�b@@Ië,,ÿ›@
2M@7HL@cÎ@ãaˆ,,Ü�a@Ië,,ÿ›@2M@8H@y,,Ïfi@uåÌ˜,,bp@aΩ,,bÖÒ@a€»ö,,ÏÌÚL@Îfl,,Ü@Ù@
m,,dq7@á€,,Ÿ@«‹,,Û@a„é,,Óbl@Î§,,ä⁄@a:,,Ïaı@œÓ‡,,b@i,,¥@a¶åÌ˜,,bp@ø@Á,,bm¥@@@@@
aßb€n¥@Iëÿ›@3M@9HN@
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@
 ،ةبسانلما ةبوطرلا ةلاح في ةيوضعلا ةدالما تائيزج لوح ءالما ةقبط كمس حضوي :(7-3) لكش

 ةحئار نودب تافلخلما تارومكم لخاد ةيئاوه تلاعافت لىع لوصلحاو
@

@
 ،ةعفترلما ةبوطرلا ةلاح في ةيوضعلا ةدالما تائيزج لوح ءالما ةقبط كمس حضوي :(8-3) لكش

 ةذافن ةحئار تتات لا هوائية داخل مكمورات المخلفات ذلاعافت نم اهعبتي امو
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@
 كرتح في ةيوضعلا ةدالما تائيزج لوح ءالما ةقبط كمس يرثأت ىدم حضوي :(9 -3) لكش

 لىإ) يئاوه لاو ،(راسيلا لىإ) يئاوه ؛لعافتلا عون لىع هيرثأتو ،تائيزلجا ينب مايف ءاولها بايسناو
 (ينميلا

@
Î«‰Ü@iÜaÌ,Ú@a€»‡‹Ó,bp@ø@g@@„n,bx@a€ÿ‡jÏç,o@@@Ø,k@cÊ@Ì,n·@a€Ïï,Ïfi@gµ@@@@

a€äüÏiÚ@aΩ‰bç,jÚ@ib€n,ÜâÌw@@[@yÓ,s@mÿ,ÏÊ@Á‰,b⁄@ï,»ÏiÚ@ø@Á,àÍ@aΩäy‹,Ú@ø@@@@@@@
aflnñbò@Îmíäl@a¶åÌ˜bp@€‹‡bı@iéËÏ€ÚL@ÎynÛ@¸@m˚Ö@ãÌ,bÖÒ@◊‡Ó,Ú@aΩÓ,bÍ@@@@
aΩöbœÚ@M@fl…@«,Ü‚@mí,äiËb@@@M@gµ@a„é,ÓjbÁb@«‹,Û@a˛âûN@@@€,àa@Ì,n·@@@a€j,Üı@ø@@
a€6üÓk@€‹ÏïÏfi@gµ@âüÏiÚ@cÎ€ÓÚ@”Ü@mñ›@gµ@flénÏÙ@30EL@q·@a€ÏïÏfi@gµ@

40E@ø@a�ôbœÚ@a€nb€ÓÚL@ÎÁÿàa@fl…@◊›@fläÒ@flÂ@fläap@a�ôbœÚ@yn,Û@@„‘,6l@@
flÂ@flénÏÙ@a€äüÏiÚ@aΩ‰bçk@€àâÎÒ@„íb¬@a€ÿbˆ‰,bp@L@ÎÁ,Ï@fl,b@œ,Ï÷@@@@50E@gµ@
c”›@flÂ@60EN@@
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Î€‘Ü@ÎuÜ@i»ú@a€jbyr¥@cÊ@aΩÏaÖ@a€‰jbmÓÚ@áap@a˛€Ób“@a€»b€Ó,Ú@πÿ,Â@@@cÊ@
Ìn·@«‡›@◊‡jÏç,o@fl‰Ë,b@ø@Îu,ÏÖ@âüÏi,Ú@måÌ,Ü@«,Â@@@@@@@85M90E[@yÓ,s@@gÊ@
a˛€Ób“@:b@ç»Ú@míj…@fläm–»ÚL@mñ›@gµ@c◊rä@flÂ@300EL@Îib€nb€Ô@œ,hÊ@@85@–@

90E@Ì»?@ÎuÏÖ@flébœbp@iÓ‰ÓÚ@c◊rä@flÂ@50E@mé‡|@iÏu,ÏÖ@”,Üâ@◊,b“�@@@@fl,Â@@
a˛◊é,,v¥@ÖaÅ,,›@Á,,àÍ@aΩÇ‹–,,bp@€‰í,,b¬@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,ÚL@Îcq‰,,bı@@
a€»‡‹Óbp@Îfl…@§‹›@ÁàÍ@a˛€Ób“L@Îø@ÎuÏÖ@aâm–b @Öâubp@aßäaâÒ@ø@fläy‹Ú@

ThermophilicL@œhÊ@á€Ÿ@Ì˚Ö@gµ@aÆ–bû@„éjÚ@a€äüÏiÚ@m,ÜâØÓ�@b@€nn‰bç,k@@
fl…@ç»Ú@a€níj…@€ˇ€Ób“@aΩnz‹‹ÚL@ynÛ@a€ÏïÏfi@gµ@aßÜÎÖ@a€,>@§,bœ≈@«‹,Û@@@@
„íb¬@a€ÿbˆ‰bp@aßÓÚN@@

F5E= j||ÈÃ4=‡å||gÔ=^˚‘å||s≤=^ª·_ã||gÔ=ÿ·ê||_ø=^ÿg’3Í||_=^7È^ÛÎ||Ô@Suitable 
oxygen requirement for microorganism activity  

gÊ@m,,Ïœ7@a˛◊é,,v¥@ibΩ»,,Üfi@aΩ‰bç,,k@€‰í,,b¬@a€jÿ6Ì,,b@a:ÏaˆÓ,,Ú@cfl,,ä@ø@
ÀbÌ,,Ú@a˛Á‡Ó,,Ú[@yÓ,,s@§nbu,,È@a€jÿ6Ì,,b@a:ÏaˆÓ,,Ú@ø@c◊é,,ÜÒ@fl@ÿÏ„,,bp@aΩ,,bÖÒ@
a€»öÏÌÚL@a€,>@Àb€j�,@@b@fl,b@mnÿ,ÏÊ@fl,Â@a€»ÜÌ,@@@@Ü@fl,Â@aΩä◊j,bp@@@a€»ö,ÏÌÚ@L@fl‰Ë,b@@
iñ,,,,–Ú@cçbç,,,,ÓÚ@@aΩ,,,,ÏaÖ@a€ÿäiÏÁÓÜâamÓ,,,,Ú@@}a€é,,,,ÿäÌbp@a˛ybÖÌ,,,,Ú@@

Monosaccharides  Iu‹Ï◊,,,,,,Ïã@GlucoseL@u˝◊n,,,,,,ÏãGalactose L@
œä◊n,,,,Ïã@FructoseL@fl,,,,b„Ïã@MannoseL@câaiÓ‰,,,,Ïã@ArabinoseL@ãaÌ‹,,,,Ïã@

ZyloseL@âÌj,,,,,,Ïã@RiboseH@L@a€é,,,,,,ÿäÌbp@a€r‰bˆÓ,,,,,,Ú@Disaccharides@
Iç,,ÿäÎãSucrose L@a€˝◊n,,ÏãLactose L@fl,,b€nÏãMaltose HL@a€é,,ÿäÌbp@
a€»ÜÌ,,,,,ÜÒ@Polysaccharides@Ia€é‹é,,,,,‹Ïã@Cellulose@Îa:Ó‡Óé,,,,,‹Ó‹Ïã@

Hemicellulose@Îa€‰í,,,,b@StarchH{L@Îa€‹v,,,,‰¥@Lignin@L@Îa€5ÎmÓ‰,,,,bp@
Protein@L@ib�ô,,,bœÚ@gµ@i»,,,ú@a€åÌ,,,Ïp@Îa€í,,,‡Ï @ÎaΩ,,,ÏaÖ@aΩ‹Ï„,,,Ú@@@@N@
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Î•n‹,,—@„é,,k@mÏau,,Ü@Á,,àÍ@aΩÿÏ@„,,bp@ø@aΩ,,bÖÒ@a€»ö,,ÏÌÚ@i,,bÅn˝“@„,,Ï @@
aΩÇ‹–bp@aΩnÏau,ÜÒ@iË,b@@L@€ÿ‰Ë,b@ø@aΩnÏç,¡@@@mnÏau,Ü@@ib€‰é,k@@a€n‘äÌjÓ,Ú@a€,>@@@
ÌÏôzËb@uÜÎfi@I3M@3HN@

 ةيوضعلا ةدالما تانوكم بسن :(3-3) لودج

 ةداـــــــلما
 ةيوئلما ةبـــــسنلا

(%) 
 ةداـــــــلما

 ةيوئلما ةبـــــــسنلا

(%) 

 تارديهوبركلا

  ةةحادية والثنائيلأا
 15 - 1 ةدقعمو ةطيسب تانيتورب 5 - 1

 30 –10 يننلج 50 - 20 زوليليس

 8 - 1 ةنولم داومو عومشو تويز 28 -10 زوليليسميه
@

ÎÁ,,,àÍ@aΩÿÏ„,,,bp@€‹‡,,,bÖÒ@a€»ö,,,ÏÌÚ@Îfl,,,b@§nÏÌ,,,È@fl,,,Â@@@@flä◊j,,,bp@
m‰‘é·@ø@”bi‹ÓnËb@€‹nz‹›@gµ@q˝t@©‡Ï«bpZ@ 

^.›Èƒ|||Ô=^˚Ë≥W@aΩä◊j,,,bp@ç,,,äÌ@»Ú@a˛◊é,,,ÜÒ@Îa€nz‹,,,›@~@flr,,,›Z@
a€é,,,ÿäÌbp@a˛ybÖÌ,,,Ú@a˛ybÖÌ,,,Ú@Monosaccharide@Iu‹Ï◊,,,Ïã@L@œä◊n,,,Ïã@
NNN@g4HL@q,,·@a€é,,ÿäÌbp@@a€r‰bˆÓ,,Ú@DisaccharideZ@ç,,ÿäÎã@Iu,,åı@fl,,Â@
a¶‹Ï◊,,Ïã@ÎeÅ,,ä@fl,,Â@a€–ä◊n,,ÏãHL@a€˝◊n,,Ïã@Iu,,åı@fl,,Â@a¶‹Ï◊,,Ïã@ÎeÅ,,ä@
fl,,,Â@a¶˝◊n,,,Ïã@NNN@g4HL@Îa€‰í,,,b@Starches~@ÎÁ,,,Ï@uåÌ˜,,,bp@ç,,,ÿäÌbp@
«ÜÌÜÒ@flÂ@a¶‹Ï◊ÏãN@

Îfl,,Â@ô,,‡Â@cœ,,äaÖ@Á,,àÍ@a1‡Ï«,,Ú@cÌö�,,@b@a€jÿ,,n¥@Pectin@Îa€‹ÓjÓ,,Üap@
Lipids@Îa¶‹Óé,,,äÌÜap@Glycerol@Îa˛ª,,,bû@a˛flÓ‰Ó,,,Ú@@Amino acids@

Îa€ÓÏâÌb@UreaN@@
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u‹Ï◊Ïã@Glucose çÿäÎã@Sucrose@

 

 
  Starch اـــــــــشنلا
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Ë^.›Èƒ||Ô=^ÿo_‡Î||ÔW@mí,,‡›@aΩä◊j,,bp@a€,,@>@mnz‹,,›@i,,j¡ı@ÎmdÅ,,à@Î”n�,,b@ø@
a˛◊é,,,,ÜÒ@Îa€nz‹,,,,›@~@ÎÁ,,,,Ô@a€5ÎmÓ‰,,,,bp@@Proteins@Îa:Ó‡Óé,,,,‹Ó‹Ïã@

Hemicellulose@Îa€é‹Ó‹Ïã@Cellulose@Îa€íÓn¥@ChitinN@
^.›Èƒ|||Ô=^ÿo_ÿo|||ÔW@mí,,,‡›@aΩä◊j,,,bp@ï,,,»jÚ@a€nz‹,,,›@~@Îmƒ,,,›@fl»ƒ,,,·@
flÿÏ„bmË,,b@ø@aΩ‰,,nw@a€‰Ë,,bˆÔ@flr,,›@a€‹v,,‰¥@@@@@Lignin@Îa€é,,‹Ó‹Ïã@aΩ‹v,,‰Â@@

LignocelluloseN@Îm,,dmÔ@ï,,»ÏiÚ@a€nz‹,,›@:,,àÍ@@@aΩÿÏ„,,bp@:,,àÍ@a1‡Ï«,,Ú@
gµ@m»‘Ü@mä◊ÓjË,bL@œ@v,å@ı@a€‹v,‰¥@@fl,r�̋@@@∞n,Ï@«‹,Û@©‡Ï«,bp@◊Ó‡ÓbˆÓ,Ú@@@@@
fln»,,ÜÖÒL@flämj�,,Ú@ij»ö,,Ëb@i,,äÎai¡@◊Ó‡ÓbˆÓ,,Ú@fln‰Ï«,,ÚL@ÎÁ,,àa@a€n‰,,Ï @Îa€n»,,ÜÖ@
ø@aΩÿÏ„,,bpL@ÎaÅ,,n˝“@flé,,nÏÙ@a¸âmj,,b¬@œÓ‡,,b@iÓ‰Ë,,b@Ì,,˚Ö@gµ@ï,,»ÏiÚ@@@
§‹›@ÁàÍ@aΩä◊jbp@a€>@∑r›@a1‡Ï«Ú@a€rb€rÚN@@

@
  Lignin molecule structure يننجللا ءيزلج يئانبلا بيكترلا

@

Îø@yb€Ú@ÎuÏÖ@a˛◊év¥@a€ÿbø@€‰í,b¬@a€ÿbˆ‰,bp@aßÓ,Ú@a:ÏaˆÓ,Ú@mnv,È@@@@@@
m–b«˝p@a˛◊éÜÒ@ø@a£bÍ@mÿÏÌÂ@a˛ªbû@a€»ö,ÏÌÚ@L@q,b„Ô@c◊é,ÓÜ@a€ÿäi,ÏÊ@@@@
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CO2L@aΩbı@H2O@L@Îa€�b”Ú@Energy@@@◊‡b@ø@aΩ»bÖ€Ú@a€nb€ÓÚ@a€>@m»ä“@∂»bÖ€,Ú@@
a€n‰–è@a:ÏaˆÔ@Aerobic respirationZ@

@

C6H12O6 + 6O2                                          6CO2 + 6H2O + Energy 
             (677 kcal/mol) 

 

@◊‡,,b@Ì‰,,nw@«,,Â@«‡‹Ó,,bp@a€nz‹,,›@cÌÏ„,,bp@a˛flÏ„Ó,,Ï‚@@KNH4@ø@«‡‹Ó,,Ú@
m»,,,,,ä“@ibç,,,,,·@«‡‹Ó,,,,,Ú@aΩ»Ü„,,,,,Ú@@@@Mineralization@@cÎ@a€‰í,,,,,ÜâÒ@

AmmonificationL@ÎcÌÏ„,,,bp@a˛flÏ„Ó,,,Ï‚@a€‰b£,,,Ú@∞,,,Üt@:,,,b@c◊é,,,ÜÒ@@@L@
ÎmnzÏfi@gµ@cÌÏ„,bp@a€,‰6ap@@@NO3

-@fl,Â@Å,˝fi@«‡‹Ó,Ú@m»,ä“@ibç,·@«‡‹Ó,Ú@@@@@@@
a€‰6m,,Ú@cÎ@NitrificationN@◊‡,,b@m‰,,nw@cÌö�,,b@fl,,Â@«‡‹Ó,,bp@a˛◊é,,ÜÒ@c„ÓÏ„,,bp@
a€–Ïç,,–bp@H2PO4

-@Îa€ÿ5Ìn,,bp@SO4
--L@Îa€»ÜÌ,,Ü@fl,,Â@a€»‰bï,,ä@a€ÃàaˆÓ,,Ú@@@

a€,,>@◊b„,,o@ô,,‡Â@flÿÏ„,,bp@aΩ,,bÖÒ@a€»ö,,ÏÌÚ@ø@ï,,ÏâÒ@c◊bç,,ÓÜ@Î◊bmÓÏ„,,bp@
Îc„ÓÏ„,bp@flÜflñ,Ú@«‹,Û@a€,,ÜibfiN@◊‡,b@@@@@Ì‰,nw@cÌö�,,@b@Å,˝fi@«‡‹Ó,bp@a€nz‹,,›@@@
a€»ÜÌ,,Ü@fl,,Â@a˛ª,,bû@a€»ö,,ÏÌÚN@Îmé,,n‡ä@«‡‹Ó,,bp@a€nz,,Ïfi@Îa€nz‹,,›@@@@@@@
a:,,ÏaˆÔ@ø@Îu,,ÏÖ@a˛◊é,,v¥~@yn,,Û@a€Ïï,,Ïfi@gµ@fläy‹,,Ú@a€rj,,bp@Îmÿ,,ÏÌÂ@
a€,,Üibfi@cÎ@Humus@ø@8,,bÖ@«ö,,Ï@cÎ@◊‡jÏç,,o@á@ï,,–bp@@@@üjÓ»Ó,,Ú@
Î◊Ó‡ÓbˆÓ,,Ú@uÓ,,ÜÒL@◊‡,,b@Ìn‡Ó,,å@a€ÿ‡jÏç,,o@a:,,ÏaˆÔ@a€‰,,bmw@i@@äaˆz,,Ú@a€6i,,Ú@
a€åâa«Ó,,,Ú@aΩ‘jÏ€,,,Ú~@Îa€,,,>@mäu,,,…@gµ@fl,,,bÖÒ@a¶Ó,,,Ï8¥@Geosmin@a€,,,>@
m–äãÁb@a˛◊nÓ‰ÏfléÓnbpN@@

ø@y,,¥@cÊ@«,,Ü‚@m,,Ïœä@a@̨◊é,,v¥@a€ÿ,,bø@€‰í,,b¬@a€jÿ6Ì,,b@a:ÏaˆÓ,,Ú@@@
Ì˚Ö@gµ@„íb¬@a€jÿ6Ì,b@À,7@a:ÏaˆÓ,Ú@@@~@ÎÌÿ,ÏÊ@fl,Â@„nÓv@@n,È@@aßñ,Ïfi@«‹,Û@@@
fl‰,,nw@fl,,Â@a€é,,‡b@@Ö@c”,,›@u,,ÏÖÒ@L@fl,,…@a£,,bÍ@a€n–,,b«˝p@�@„n,,bx@◊‡Ó,,bp@@
™éÏç,,,Ú@fl,,,Â@À,,,bã@aΩÓr,,,bÊ@@@CH4@cÎ@À,,,bã@aΩé,,,n‰‘»bp@Swamp gasL@
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ib�ô,,,bœÚ@gµ@i»,,,ú@a˛ª,,,bû@a€»ö,,,ÏÌÚ@@R-COOH@”ñ,,,7Ò@a€é‹é,,,‹Ú@
Short-chainL@Åbï,,Ú@a˛ª,,bû@a€ÜÁ‰Ó,,Ú@@@Fatty acidsL@Îa˛flÏ„Ó,,b@NH3L@

Îi»,,,ú@a˛flÓ‰,,,,bp@@R-NH2L@ÎaΩ7◊jn‰,,,,bp@R-SHL@Îi»,,,,ú@a€Ã,,,,bãap@
a€é,,bflÚ~@flr,,›Z@◊5mÓ,,Ü@a:Ó,,ÜâÎu¥@H2SL@Î◊5mÓ,,Ü@Öa@flrÓ,,›L@Îa�Ìr,,Ó‹¥@

H2C=CH2~@ÎaΩÓr,,,bÊ~@◊‡,,,b@mÏô,,,zËb@aΩ»,,,bÖ¸p@a€nb€Ó,,,Ú@aΩ»äÎœ,,,Ú@@@@@
∂»bÖ¸p@a€n‰–è@a€˝ÁÏaˆÔ@Anaerobic respirationZ 

@

C6H12O6 + 3SO4
= + 6H+    6CO2 + 6H2O + 3H2S  

+ Energy@(107 kcal/mol) 
 

Îfl»,,,,bÖ¸p@a€nÇ‡,,,,ä@a€˝Á,,,,ÏaˆÔ@Îg„n,,,,bx@a�Ìr,,,,b„Ïfi@@@Anaerobic 

fermentation to ethanol 
@

C6H12O6 2C2H6O + 2CO2 + Energy     
(51 kcal/mol)  

ÎÁ,,àÍ@aΩÿÏ„,,bp@m6a◊,,·@ø@Îç,,¡@a€nz‹,,›@Îa€nÇ‡,,ä[@æ,,b@ÌƒË,,ä@fl»,,È@
âÎaˆ|@◊äÌËÚ@À7@fläÀÏl@iËbN@@

ÎΩ,,,,b@◊,,,,bÊ@a˛◊é,,,,v¥@ô,,,,äÎâ@€‰‡,,,,Ï@Î„í,,,,b¬@a€jÿ6Ì,,,,b@@
a:ÏaˆÓ,,,ÚL@œ,,,hÊ@Á,,,àa@a€‰í,,,b¬@Ìnj»,,,È@„‘,,,ó@ø@◊‡Ón,,,È@@ibç,,,n‡äaâ[@æ,,,b@
±‹,,,’@√äÎœ�,,,b@¸@ÁÏaˆÓ,,,ÚL@”,,,Ü@mnÏ”,,,—@fl»,,,È@∑bfl�,,,b@«‡‹Ó,,,Ú@§ÏÌ,,,›@@
a˛flÏ„Ó,,,,Ï‚@gµ@„,,,,6ap@L@Îm»,,,,äû@a€‰,,,,Ó6Îu¥@€‹–‘,,,,Ü@ø@ï,,,,ÏâÒ@@@
cflÏ„Ó,,,bL@Î√Ë,,,Ïâ@âÎaˆ,,,|@◊äÌË,,,Ú@„nÓv,,,Ú@mñ,,,b«Ü@a˛flÏ„Ó,,,b@@@fl,,,…@À,,,bã@
aΩÓr,,,bÊ@Î◊5ÌnÓ,,,Ü@a:Ó,,,ÜâÎu¥N@@◊‡,,,b@mé,,,nnj…@ãÌ,,,bÖÒ@a€‰í,,,b¬@flåÌ,,,Ü�@@a@
fl,,Â@a¸âm–,,b @ø@Öâu,,Ú@y,,äaâÒ@aΩñ,,–Ïœbp@@@[@a˛fl,,ä@a€,,à@Ø,,k@fl»,,È@@@@
gÖÅ,,bfi@”,,Üâ@fl,,Â@a@̨@◊é,,v¥[@m»ÏÌö�,,b@Ω,,b@#@aç,,nË˝◊È@@@fl‰,,È@iÏaç,,�Ú@
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a€jÿ6Ì,,,bL@ÎÅ–ö�,,,b@€Üâu,,,Ú@aß,,,äaâÒL@ÎÁ,,,àa@a˛fl,,,ä@Ì,,,n·@g¨,,,bãÍ@iö,,,É@
flåÌ,,,Ü@fl,,,Â@a:,,,Ïaı@a¶,,,Ï@a€,,,à@∞n,,,Ï@a:,,,Ïaı@a¶,,,Ï@«‹,,,Û@78E@
„,,,,Ó6Îu¥L@21E@c◊é,,,,v¥L@0.9E@câu,,,,ÏÊL@0.04E@q,,,,b„Ô@c◊é,,,,ÓÜ@
a€ÿäiÏÊL@œÓ‡b@Ì»ä“@ib€nËÏÌÚN@

Îa€nËÏÌ,,,,Ú@m,,,,˚Ö@gµ@@gô,,,,bœÚ@a˛◊é,,,,v¥L@ÎÅ–,,,,ú@Îü,,,,äÖ@@
aß,,,äaâÒ@Î¢,,,bâ@aΩ,,,bı@L@Îc@À,,,bãap@™jÏç,,,Ú@ø@flÿ‡,,,ÏâÒ@cÎ@flñ,,,–ÏœÚ@@
a€ÿ‡jÏç,,,oL@ÎØ,,,k@cÊ@Ìÿ,,,ÏÊ@fl»‹Ïfl�,,,@b@cÊ@fl»,,,Üfi@a€nËÏÌ,,,Ú@aΩ�‹,,,Ïl@@
€n‘‹Ó,,,,›@a0n,,,,ÏÙ@a€äü,,,,ÏiÔ@Îgãa€,,,,Ú@cÎ@ü,,,,äÖ@aß,,,,äaâÒ@ibΩñ,,,,–Ïœbp@
Ìÿ,,,ÏÊ@c◊,,,5@fl,,,Â@fl»,,,Üfi@aßbu,,,Ú@gµ@a�fl,,,ÜaÖ@ib@̨@@◊é,,,v¥@°,,,Ïa€Ô@

10@fl,,,äapL@€,,,à€Ÿ@œ,,,hÊ@Öâu,,,Ú@y,,,äaâÒ@aΩñ,,,–Ïœbp@Á,,,Ô@a€,,,>@§,,,ÜÖ@
◊,,,,·@a€nËÏÌ,,,,Ú@a€,,,,˝ã‚L@Î«,,,,ÜÖ@fl,,,,äap@a€n‘‹Ó,,,,k@aΩ�‹Ïi,,,,Ú@:,,,,àÍ@@@
aΩñ,,–ÏœbpN@Îi»,,Ü@gu,,äaı@◊,,›@«‡‹Ó,,Ú@m‘‹Ó,,k@mäm–,,…@Öâu,,Ú@aß,,äaâÒ@@@@@@@@
fl,,,äÒ@cÅ,,,äÙ@~@yn,,,Û@a€Ïï,,,Ïfi@gµ@Öâu,,,Ú@a€rj,,,bp@ø@„ËbÌ,,,Ú@fläy‹,,,Ú@@@@
a€ÿ‡,,,,ä@cÎ@fläy‹,,,,Ú@Thermophilic~@q,,,,·@i»,,,,ÜÁb@mnv,,,,È@€˝Æ–,,,,bû[@
€‹ÜÅÏfi@ø@fläy‹Ú@a€‰öw@MaturationN@@

ÎübΩb@cÊ@a€nËÏÌÚ@a€>@„‘Ï‚@iËb@€‹nÇ‹ó@fl,Â@aß,äaâÒ@Îa€äüÏi,Ú@a€åaˆ,ÜÒ@@@@@
c◊5@flÂ@aßbuÚ@gµ@a�flÜaÖ@ib˛◊év¥~@œb€é˚afi@Á‰bZ@◊·@flÂ@a˛◊év¥@Ì‹å‚@
€‹‡zbœƒÚ@«‹Û@cÊ@mƒ›@iÓ˜Ú@a€‰‡Ï@ÁÏaˆÓÚ_@flÂ@yéÂ@aß≈@cÊ@a€jÿ6Ìb@a:ÏaˆÓ,Ú@@
mƒ›@«‹Û@”ÓÜ@aßÓbÒ@Îa€‰íb¬@ynÛ@flénÏÙ@5E@c◊év¥L@€ÿÂ@aΩénÏÙ@aΩrb€Ô@
€ˇ◊év¥@a€à@∞‘’@flåÌÜ�a@flÂ@a€‰íb¬@€‹jÿ6Ìb@a:ÏaˆÓÚL@Ø,k@cÊ@ÌåÌ,Ü@«,Â@@@@

5E@€Óñ›@gµ@10E@ø@fläy‹Ú@a€ÿ‡ä@a€‰í¡@Active compostingL@Îø@fläy‹Ú@
a�„öbx@cÎ@a€níbø@Maturity or Curing@mÿÏÊ@c◊5@flÂ@2E@ynÛ@5EN@@
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Îm,,n·@«‡‹Ó,,Ú@a€nËÏÌ,,Ú@ib€n‘‹Ó,,k@∂b◊Ó‰,,bp@a€n‘‹Ó,,k@@@~@cÎ@a€‹,,ÏaÖâ~@cÎ@
∂‘�,,ÏâÒ@mÏãÌ,,…@a€é,,‡bÖ@a€»ö,,Ï@aΩ»äÎœ,,Ú@ibç,,·@i,,ÜaâÒ@a€é,,‡bÖ~@cÎ@yn,,Û@
ÌÜÎÌ�b@ø@a€ÿÏflbp@a€ñ,Ã7Ò@[@�ÖÅ,bfi@u,åı@@@fl,Â@a:,Ïa@@ı@a¶,Ï@Îfl,b@i,È@fl,Â@@@@@
c◊é,,v¥L@cÎ@Ì,,n·@«,,5@ô,,É@a:,,Ïaı@@gµ@ÖaÅ,,›@aΩñ,,–ÏœbpL@cÎ@ç,,zk@@@
a:,,Ïaı@a€,,ÜaÅ‹Ô@a€é,,bÅÂ@”‹Ó,,›@a@̨◊é,,v¥@fl,,Â@aΩñ,,–ÏœbpL@fl,,Â@Å,,˝fi@
flÏaç,,7@Åbï,,Ú@flrjn,,Ú@cç,,–›@aΩñ,,–Ïœbp@ø@a˛„ƒ‡,,Ú@aΩÃ‹‘,,Ú@Ië,,ÿ›@@3M

10HN@@

=
 ةبقثم يرساوم للاخ نم ،يولجا ءاولها طغضب ةيوهتلاب يئاولها رمكلا ةمظنأ : (10-3) لكش
 لخاد نم ءاولها بحس وأ ،(لىعلأ) اهلخاد لىإ ءاولها شرتني اهنمو ،ةفوفصلما فصتنم لفسأ

 (لفسلأ) ةفوفصلما ءاحنأ عيجم نم يولجا ءاولها هلمح لحيل ؛ةفوفصلما
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Î€‘,,,Ü@Îu,,,Ü@i»,,,ú@a€j,,,byr¥@cÊ@◊,,,·@a€nËÏÌ,,,@Ú@a€,,,˝ã‚@�y,,,Üat@
a€nËÏÌ,,,Ú@€�fl,,,ÜaÖ@ib˛◊é,,,v¥@Îa€,,,nÇ‹ó@fl,,,Â@aß,,,äaâÒ@a€åaˆ,,,ÜÒ@I«‰,,,Ü@

70@�‚H@Îa€äüÏi,,,Ú@a€åaˆ,,,ÜÒ@I«‰,,,Ü@@@60EH@Á,,,Ï@0.6M0.8@fl,,,6@flÿ»,,,k@@
fl,,Â@a:,,Ïaı@@O@ø@a€Ó,,Ï‚@O@€ÿ,,›@◊Ó‹,,Ï@u,,äa‚@@fl,,Â@aΩ,,ÏaÖ@aΩnz‹‹,,Ú@@@«‹,,Û@
cç,,,bê@a€,,,ÏãÊ@a¶,,,b“N@Îcô,,,b“@eÅ,,,äÎÊ@cÊ@ô,,,É@a:,,,Ïaı@∂»,,,Üfi@@@@@@
y,,,Ïa€Ô@4@fl,,,6@flÿ»,,,k@@O@€ÿ,,,›@ü,,,Â@@O@ø@a€Ó,,,Ï‚@◊,,,b“�@@€�fl,,,ÜaÖ@
ib˛◊é,,,,v¥@a€,,,,˝ã‚@€‹ÿbˆ‰,,,,bp@L@Îa€,,,,nÇ‹ó@fl,,,,Â@q,,,,b„Ô@c◊é,,,,ÓÜ@@@
a€ÿäi,,,ÏÊ@aΩnÏ€,,,Ü@fl,,,Â@a€n–,,,b«˝p[@€,,,àa@Ø,,,k@cÊ@Ì,,,n·@a€n‘‹Ó,,,k@◊,,,›@@

3M@6@cÌ,,,b‚L@Îfl˝yƒ,,,Ú@cÊ@ãÌ,,,bÖÒ@aΩ,,,ÜÒ@a€åfl‰Ó,,,Ú@i,,,¥@œ,,,6ap@a€n‘‹Ó,,,k@
§,,,,Ïfi@Îç,,,,¡@@a€n–b«,,,,›@ÖaÅ,,,,›@aΩñ,,,,–Ïœbp@m,,,,ÜâØÓ�@@b@gµ@Îç,,,,¡@
Îm–,,,b«˝p@¸@ÁÏaˆÓ,,,ÚL@iÓ‰‡,,,b@Ìƒ,,,›@a€Ã,,,˝“@a®,,,bâuÔ@€‹‡ñ,,,–Ïœbp@@@
Î€»‡,,,’@20M30@ç,,,·@ÁÏaˆÓ�,,,b[@æ,,,b@Ì,,,˚Ö@gµ@aßñ,,,Ïfi@«‹,,,Û@fl‰,,,nw@@
À7@uÓÜ@flÂ@a˛8ÜÒ@a€»öÏÌÚN@
F6E==^˘j||ä^„=^ÿ≈·î||àÌ=Ω=^ª’›||Èá^m=Ë^ªî||ÕÈÃ_m=Ë^ÿ||ÜÌ=Íå||_ƒÑ====ƒŸ||=∂||È==

^ÿ’_Û·_m=^•ÎÔ=^ÿÑ–Î—|Ô==Nutrient balance requirement for 
microorganism activity=

Ì»n,,,,,,5@a€–Ïç,,,,,,–Ïâ@Îa€jÏmbç,,,,,,ÓÏ‚@@Îa€ÿb€é,,,,,,ÓÏ‚@ÎaßÜÌ,,,,,,Ü@
Îa€j,,,,,,ÏâÎÊ@Îa€‰z,,,,,,bê@L@ib�ô,,,,,,bœÚ@gµ@«‰ñ,,,,,,ä@@a€ÿäi,,,,,,ÏÊ@
Îa€‰,,,Ó6Îu¥@M@fl,,,Â@cÁ,,,·@a€»‰bï,,,ä@a€ö,,,äÎâÌÚ@ø@«‡‹Ó,,,bp@a€n‡rÓ,,,›@@@
a€Ã,,,àaˆÔL@Îa€,,,>@Ì,,,‰»ÿè@cqäÁ,,,b@«‹,,,Û@∏,,,Ï@Î„í,,,b¬@a€ÿbˆ‰,,,bp@aßÓ,,,Ú@
a€Ü”Ó‘,,,,ÚN@ÎÁ,,,,àÍ@a€»‰bï,,,,ä@a€ö,,,,äÎâÌÚ@ø@yÓ,,,,bÒ@a€ÿbˆ‰,,,,bp@aßÓ,,,,Ú@@
a€Ü”Ó‘,,,,ÚL@Á,,,,Ô@cÌö�,,,,b@a€»‰bï,,,,ä@a˛çbç,,,,ÓÚ@Îa€ö,,,,äÎâÌÚ@ø@yÓ,,,,bÒ@@
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a€‰j,,,,bpL@Îib€n,,,,b€Ô@œ,,,,hÊ@aç,,,,nÇÜa‚@aΩÇ‹–,,,,bp@a€‰jbmÓ,,,,Ú@ø@mñ,,,,‰Ó…@@
a€ÿ‡jÏç,,,o@Ì,,,Ïœä@u,,,åı�@@a@flË‡�,,,b@fl,,,Â@aynÓbu,,,bp@a€ÿbˆ‰,,,bp@aßÓ,,,Ú@@@
a€Ü”Ó‘,,,Ú@fl,,,Â@Á,,,àÍ@a€»‰bï,,,äL@ÎgÊ@√,,,›@mä◊ÓåÁ,,,b@cÌö�,,,b@fl,,,Â@a€»Ïafl,,,›@
aΩ,,˚qäÒ@«‹,,Û@„í,,b¬@Á,,àÍ@a€ÿbˆ‰,,bpN@@@@@Îi,,b€äÀ·@fl,,Â@á€,,@@Ÿ@œ,,hÊ@Á,,àÍ@@
a€»‰bï,,,,ä@¸@Ì,,,,n·@gô,,,,bœnËb@cq‰,,,,bı@mñ,,,,‰Ó…@a˛8,,,,ÜÒ@a€»ö,,,,ÏÌÚ@cÎ@@
a€ÿ‡jÏç,,,oL@Î«,,,Ü‚@a�ô,,,bœÚ@Á,,,àÍ@¸@m»Ó,,,’@„í,,,b¬@a€ÿbˆ‰,,,bp@aßÓ,,,Ú@
a€Ü”Ó‘,,,Ú@gáa@fl,,,b@m,,,Ïœäp@flé,,,nÏÌbmËb@«‰,,,Ü@cÎ@i,,,b€‘@@äl@fl,,,Â@aΩé,,,nÏÙ@@
aΩ‰bç,,,k@€‰í,,,büËb@@ø@aΩÇ‹–,,,bp@a€»ö,,,ÏÌÚ@€‹‘‡bfl,,,Ú@aΩ‰å€Ó,,,ÚL@€‹j‘bÌ,,,b@@@
ÎaΩÇ‹–,,,,bp@a€åâa«Ó,,,,Ú@I„jbmÓ,,,,Ú@M@yÓÏa„Ó,,,,ÚHL@ΩÇ‹–,,,,bp@a€nñ,,,,‰Ó…@@
a€åâa«,,,,Ô@Î´‹–,,,,bp@a˛ç,,,,Ïa÷@a€»‡ÏflÓ,,,,ÚL@ÎÁ,,,,Ô@aΩÇ‹–,,,,bp@@a€,,,,>@
m‰‡Ï@«‹ÓËb@ÁàÍ@a€ÿbˆ‰bpL@Îm»‡›@«‹Û@§ÏÌ‹Ëb@gµ@◊‡jÏçoN@ 

F7E=á–|||fi=^•›Èó|||Ô=Ω=^ª’›|||Èá^m=Ë^ªî|||ÕÈÃ_m=Suitable pH in 
compost windrows and piles=

  a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,Ú@a€,,,>@@@@m»‡,,,›@ø@g„n,,,bx@a€ÿ‡jÏç,,,o@@
ÁÏaˆÓ�,,b@Ì‰bç,,jËb@â”,,·@a€n–b«,,›@cÎ@â”,,·@a€,,,@@@@@pH@ø@fl,,ÜÙ@Îaç,,…L@Ìj,,Üc@
fl,,,,Â@aß,,,,Ü@a˛Ö„,,,,Û@@5.5M@6.5@gµ@y,,,,ÜÍ@a˛«‹,,,,Û@fl,,,,Â@@8.5M9.0[@
€ÿ‰,,,È@Ìÿ,,,ÏÊ@c”,,,›@◊–,,,bıÒ@«‰,,,Ü@@@@pH@5.5@L9.0L@fl‘bâ„,,,Ú@i,,,È@«‰,,,Üflb@@@
Ìÿ,,,ÏÊ@”äÌj�,,,b@fl,,,Â@a€n»,,,bÖfiN@Îfl»ƒ,,,·@a€jÿ6Ì,,,b@Ì‰bç,,,jËb@â”,,,·@pH@fl,,,Â@

6M7.5@L@Îa€–�äÌ,,,,,bp@Ì‰bç,,,,,jËb@â”,,,,,·@pH@fl,,,,,Â@5.5M8N@Îm»‡,,,,,›@
a€jÿ6Ì,,,,b@«‹,,,,Û@§‹,,,,›@a€é,,,,ÿäÌbp@ø@aΩäay,,,,›@a˛Îµ@€»‡‹Ó,,,,bp@@@@@@
a€nÇ‡,,,,ä@ié,,,,ä«Ú@Î◊–,,,,bıÒ@«b€Ó,,,,Ú@«‰,,,,Ü@@pH@fl,,,,Â@6M@9@L@ø@y,,,,¥@
Ìÿ,,,ÏÊ@§‹,,,›@a€5ÎmÓ‰,,,bp@@@«b€Ó�,,,b@ø@©,,,bfi@fl,,,Â@a€,,,,@@@pH@fl,,,Â@7M8N@
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Îiñ,,–Ú@«bfl,,Ú@L@œ,,hÊ@â”,,·@a€,,,@@@pH@aΩr,,b€Ô@a€,,à@m»‡,,›@«‰,,ÜÍ@a€jÿ6Ì,,b@@@@
Îc@◊bˆ‰,,,bp@yÓ,,,Ú@Ö”Ó‘,,,Ú@§‹,,,›@aΩÇ‹–,,,bp@a€‰jbmÓ,,,Ú@cÎ@À7Á,,,b@fl,,,Â@@@@@
aΩÇ‹–,,,,,bp@Á,,,,,Ï@fl,,,,,Â@@6M8N@Îø@aΩäay,,,,,›@a˛Îµ@fl,,,,,Â@g„n,,,,,bx@@
a€ÿ‡jÏç,,,o@m‰�‹,,,’@@i»,,,ú@a˛ª,,,bû@a€»ö,,,ÏÌÚ@@M@a€,,,>@Àb€j�,,,@b@fl,,,b@
m6a◊,,,·@M@æ,,,b@Ì,,,˚Ö@gµ@Å–,,,ú@â”,,,·@a€,,,,@@@@@pH~@Îa€,,,à@Ìí,,,v…@@
i»,,,ú@a€–�äÌ,,,bp@€‹‰‡,,,Ï@Îa€‘Ó,,,b‚@inÿé,,,7@a€‹v,,,‰¥@Îa€é,,,‹Ó‹Ïã@ø@@@@@@
a€ƒ,,,,,äÎ“@a:ÏaˆÓ,,,,,ÚL@ib�ô,,,,,bœÚ@gµ@aΩä◊j,,,,,bp@a€‰Ó6ÎuÓ‰Ó,,,,,Ú@fl,,,,,Â@
iäÎmÓ‰,,,bp@Îcª,,,bû@cflÓ‰Ó,,,Ú@~@Îa€,,,>@inz‹‹,,,Ëb@@m‰�‹,,,’@a˛flÏ„Ó,,,b@[@æ,,,b@
Ì,,˚Ö@gµ@âœ,,…@â”,,·@a€,,,@@@@@pHN@Îâ”,,·@@a€,,,@pH@Ìnv,,È@gµ@a@¸âm–,,b @i»,,Ü@@@
Ì,,,Ï‚@gµ@câi»,,,Ú@cÌ,,,b‚@fl,,,Â@iÜaÌ,,,Ú@a€ÿ‡,,,ä@@@@~@q,,,·@ÌÏaï,,,›@@aâm–b«,,,ÈL@
fln˝ãfl�,,,,b@fl,,,,…@aâm–,,,,b @Öâu,,,,Ú@y,,,,äaâÒ@a€n–b«,,,,›@ø@aΩñ,,,,–Ïœbp@ø@@
fläy‹,,,,,Ú@ThermophilicL@gµ@cÊ@Ìñ,,,,,›@gµ@a€‘‹ÏÌ,,,,,ÚL@pH@fl,,,,,Â@8M9@
ÌjÜc@«‰ÜÁb@aÆ–bû@fl»Üfi@a€nz‹›N@@

cfl,,b@gáa@aÆ–,,ú@â”,,·@a€,,,@@@pH@«,,Â 4.5@œ,,hÊ@Á,,àa@a€Ïç,,¡@Ì,,˚Ö@@@@
gµ@Î”,,,,—@„í,,,,b¬@a€jÿ6Ì,,,,b~@Îib€n,,,,b€Ô@¸@Ì,,,,n·@a€nz‹,,,,›@ib€í,,,,ÿ›@@
a€�jÓ»,,,,Ô[@i,,,,›@gÊ@Á,,,,àa@a@̧Æ–,,,,bû@ø@â”,,,,·@a€,,,,,@@@pH@Ì»,,,,?@cÊ@
a€ƒ,,,,äÎ“@ø@aΩñ,,,,–Ïœbp@cï,,,,jzo@√äÎœ�,,,,b@¸@ÁÏaˆÓ,,,,ÚL@ÎcÊ@Á,,,,àa@
a¸Æ–bû@Ìäu…@gµ@mäa◊·@a˛ªbû@a€»öÏÌÚN@

F8E==^˘j|ä^„=^•|à^áÌ=Ω=^ª’›|Èá^m=Ë^ªî|ÕÈÃ_m====Heating balance in 
compost windrows and piles@

Ì,,ämj¡@aΩ‰z‰,,Û@aß,,äaâ@�„n,,bx@a˛8,,ÜÒ@a€»ö,,ÏÌÚ@cÎ@a€ÿ‡jÏç,,o@@@@@
id«ÜaÖ@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a€>@m»‡›@ø@Áàa@a1bfi@Iëÿ›@3M11HN@
@@
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@
 ءانثأ ةقيقدلا ةيلحا تانئاكلا دادعأب هطابتراو ةرارلحا ىنحنم لكش :(11-3) لكش

 تسوبمكلا جاتنإ تايلمع
œb€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@@m‰‘é,,·@M@yé,,k@”,,ÜâmËb@«‹,,Û@a€‰‡,,Ï@ø@@@

Öâubp@aßäaâÒ@M@gµ@câi»Ú@c„Ïa Z@
^ÿ·|||||È«=^˚Ë€W@a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a0j,,,Ú@€‹z,,,äaâÒ@aΩ‰Ç–ö,,,Ú@@~@Îmé,,,‡Û@

Psychrophilic MicroorganismL@ÎÁ,,,,,,Ô@m–ö,,,,,,›@
aßäaâÒ@a˛”›@flÂ@25@�‚N@

^ÿ·|||È«=^ÿo|||_‡ÏW@a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,Ú@a0j,,,Ú@€‹@z,,,äaâÒ@aΩnÏç,,,�Ú@IcÎ@
À,,,7@a0j,,,Ú@€‹z,,,äaâÒ@a€»b€Ó,,,ÚH~@Îmé,,,‡Û@Mesophilic 

MicroorganismL@Îa€,,,,,,>@m‰í,,,,,,¡@ø@fl,,,,,,ÜÙ@fl,,,,,,Â@
aßäaâÒ@«‰Ü@c”›@flÂ@25@�‚@gµ@c”›@flÂ@45ْ ‚N=
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^ÿ·||||È«=^ÿo|||||_ÿpW@a€ÿbˆ‰,,,,bp@aßÓ,,,,Ú@a€Ü”Ó,,,,,,,,,‘Ú@a0j,,,,,,,,Ú@€‹z,,,,äaâÒL@
Îmé,,,,,,,,‡Û@Termophilic@MicroorganismL@Îa€,,,,,,,,>@
m‰í,,,¡@ø@fl,,,ÜÙ@fl,,,Â@aß,,,,,,,,,,,,,,äaâÒ@«‰,,,Ü@c”,,,›@fl,,,Â@

45@�‚@gµ@yÏa€Ô@80@�‚N@
^ÿ·È«=^ÿà^f|∆W=@a€ÿbˆ‰bp@aßÓÚ@a€Ü”Ó‘Ú@a0jÚ@€‹zäaâÒ@a€»b€Ó,Ú@~@Îmé,‡Û@@Hyper 

Thermophilic Microorganism~@Îa€>@m‰í¡@ø@fl,Ü@Ù@fl,Â@@
aßäaâÒ@c«‹Û@flÂ@80@‚N@

ÎÌ»n,,,5@a€‰,,,Ï @a€r,,,b„Ô@a0,,,k@€‹z,,,äaâÒ@aΩnÏç,,,�Ú@@@@Mesophilic~@

Îa€rb€,,,s@a0,,,k@€‹z,,,äaâÒ@a€»b€Ó,,,Ú@Thermophilic@fl,,,Â@Á,,,àÍ@a€ÿbˆ‰,,,bp@
aßÓ,,ÚL@Á‡,,b@a˛Á,,·@ø@ï,,‰b«Ú@a˛8,,ÜÒ@a€»ö,,ÏÌÚN@Îø@◊,,›@a˛y,,ÏafiL@œ,,hÊ@
fl»,,Üfi@a€‰‡,,Ï@€‹ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@fl,,ämj¡@iÜâu,,Ú@aß,,äaâÒ@@Ië,,ÿ›@3M@

12HN@@

 
 ةرارلحا تاجردب هطابتراو ةقيقدلا ةيلحا تانئاكلا ومن لدعم :(12-3) لكش
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œË‰,,b⁄@Öâu,,Ú@ï,,ÃäÙ@ÎcÅ,,äÙ@«ƒ‡,,ÛL@Ìÿ,,ÏÊ@fl»,,Üfi@a€‰‡,,Ï@«‰,,ÜÁ‡b@
c”›@fl,b@πÿ,ÂL@@@ÎiÓ‰Ë‡,b@Öâu,Ú@aß,äaâÒ@aΩr‹,Û@@@@~@Îa€,>@«‰,ÜÁb@Ìÿ,ÏÊ@c”ñ,Û@@@@@
„íb¬@Îc”ñ,Û@fl»,Üfi@€‰‡,Ï@Á,àÍ@a€ÿbˆ‰,bp@@@@@N@ÎÌ˝y,≈@fl,Â@Á,àa@aΩ‰z‰,Û@cÊ@@@@@
∏Ï@a€ÿbˆ‰,bp@aßÓ,Ú@a€Ü”Ó‘,Ú@Ì‘,…@ø@fl,ÜÙ@fl,Â@@@@@@@10@M78@�‚L@Îc”ñ,Û@fl»,Üfi@@@
∏Ï@«‰Ü@fl,ÜÙ@@fl,Â@@50@–@55@�‚[@æ,b@Ìí,7@gµ@c„,È@ø@fläy‹,Ú@a€‰í,b¬@Ìÿ,ÏÊ@@@@@@@
c«‹Û@fl»Üfi@€‹‰‡ÏL@Î€ÿ,Â@ç,ä«bÊ@fl,b@Ì,‰Ç–ú@iÜaÌ,Ú@fl,Â@Öâu,Ú@y@@@@@@@,,,,@äaâÒ@

65@�‚L@ÎÁ,,,Ï@fl,,,b@Ì‰jÃ,,,Ô@fl»,,,È@a€j,,,Üı@ø@m5Ì,,,Ü@aΩñ,,,–ÏœÚ@i@b€n‘‹Ó,,,k@cÎ@
ib€6üÓ,,k@cÎ@iË‡,,b@fl»�,,bL@œ,,háa@fl,,b@Îï,,‹o@Öâu,,Ú@aß,,äaâÒ@gµ@fl,,ÜÙ@c«‹,,Û@
fl,,Â@70@M@78@�‚~@œh„,,È@ÌnÏu,,k@a€n‘‹Ó,,k@«‰,,ÜÁb@œ,,Ïâ�a[@yÓ,,s@gÊ@aâm–,,b @
Öâu,,Ú@aß,,äaâÒ@˛«‹,,Û@fl,,Â@@@70@�‚@ç,,Ï“@Ì‘ö,,Ô@«‹,,Û@i»,,ú@a€ÿbˆ‰,,bp@@@
aßÓÚ@aΩ–ÓÜÒN@

gÊ@„í,,b¬@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@Î∏ÏÁ,,b@ÎmÿbqäÁ,,bL@Î”ÓbflË,,b@i»‡‹Ó,,Ú@
mÿé,7@aΩ,,ÏaÖ@a€»ö,ÏÌÚ@@@M@◊ÿbˆ‰,,bp@áamÓ,Ú@a€nÃàÌ,,Ú@@M@Ì‰í,d@«‰Ë,,b@À,bã@q,,b„Ô@@@
c◊é,,ÓÜ@a€ÿäi,,ÏÊ@Îfl,,bı@@@Îy,,äaâÒ~@◊‡,,b@ç,,j’@a�ë,,bâÒ@g€Ó,,È@ø@fl»bÖ€,,Ú@@@@@
a€n,,‰–è@a:,,ÏaˆÔL@Îa€,,>@mÏô,,|@fl‘,,Üaâ@aß,,äaâÒ@a€‰b£,,Ú@«,,Â@◊,,›@fl,,Ïfi@fl,,Â@
aΩ,,,ÏaÖ@a€ÿäiÏÁÓÜâamÓ,,,Ú@aΩnz‹‹,,,Ú@L@Î”,,,ÜâÁb@677@◊Ó‹Ï◊,,,b€ÏâN@Îπÿ,,,Â@
gÖâa⁄@cÁ‡ÓÚ@a€ÿ‡ä@a:,ÏaˆÔ@fl,Â@Å,˝fi@fl‘bâ„,Ú@aß,äaâÒ@a€‰b£,Ú@fl,Â@a€n,‰–è@@@@@@@@@
a:,,,ÏaˆÔ@∂rÓ˝mË,,,b@a€‰b£,,,Ú@@@fl,,,Â@a€n,,,‰–è@a€˝Á,,,ÏaˆÔ@@L@Îa€jb€Ã,,,Ú@107@
◊Ó‹Ï◊,,b€Ïâ@œ‘,,¡@€ÿ,,›@fl,,Ïfi@@N@ÎÁ,,àa@a€‘,,Üâ@fl,,Â@aß,,äaâÒ@aΩnÏ€,,ÜÒ@fl,,Â@@@@
a€nz‹,,›@mé,,bÁ·@ø@ç,,ä«Ú@g„ö,,bx@a€ÿ‡jÏç,,oL@Îm»‘Ó‡,,È@L@Îa€»‡,,›@«‹,,Û@
”n,,›@◊,,›@a€ÿbˆ‰,,bp@aΩ‡äô,,Ú@Îi,,àÎâ@aßí,,bˆìL@@@ø@Î”,,o@c”ñ,,ä@Îu,,ÏÖÒ@@
cœö›N@
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ÎÁ,,àÍ@aß,,äaâÒ@mj,,Üc@ô,,»Ó–Ú@ø@iÜaÌ,,Ú@aΩäy‹,,Ú@a@̨@@Îµ@fl,,Â@a€nz‹,,›@[@
yÓ,,,,s@m‘,,,,Ï‚@a€ÿbˆ‰,,,,bp@a0j,,,,Ú@€‹z,,,,äaâÒ@aΩnÏç,,,,�Ú@Mesophilic 

Microorganism@M@Îa€,,>@m‰í,,¡@ø@fl,,ÜÙ@fl,,Â@aß,,äaâÒ@c”,,›@fl,,Â@45@�‚@M@
∂Ëb∫,,Ú@aΩä◊j,,bp@a€àaˆj,,Ú@ç,,äÌ»Ú@a€nz‹,,›@@~@œ6m–,,…@„nÓv,,Ú@€,,à€Ÿ@Öâu,,Ú@@
aß,,äaâÒ@yn,,Û@mñ,,›@gµ@aß,,Ü@a˛”ñ,,Û@€‰í,,büËb~@ÎÁ,,Ï@45@Öâu,,Ú@fl˜ÏÌ,,ÚL@
œnñ,,j|@”,,ÜâÒ@a€ÿbˆ‰,,bp@Mesophilic@«‹,,Û@a¸ç,,n‡äaâ@ô,,»Ó–ÚL@Î«‰,,ÜÁb@
m‰í,,,,,¡@a€ÿbˆ‰,,,,,bp@a€Ü”Ó‘,,,,,Ú@a0j,,,,,Ú@€‹z,,,,,äa@âÒ@Thermophihic 

Microorganism~@Îm»‡,,›@Á,,àÍ@a€ÿbˆ‰,,bp@fl‰nv,,,Ú@y,,äaâÒ@c«‹,,Û@fl,,,Â@@@@@@
iÿ6Ìb@Mesophilic~@Îmƒ,›@m»‡,›@i‰í,b¬@ø@fl,ÜÙ@fl,Â@aß,äaâÒ@fl,Â@@@@@@@@c”,›@@
fl,,Â@45@yn,,Û@78@�‚N@Îa¶,,ÜÎfi@a€n,,b€Ô@ÌÏô,,|@y,,Ü@ÎÖ@aß,,äaâÒ@a€ñ,,ÃäÙ@
Îa€»ƒ‡,,Û~@Îfl,,b@iÓ‰Ë‡,,b@fl,,Â@y,,äaâÒ�@flr‹,,Û@˛Á,,·@„,,Ï«@@@¥@fl,,Â@a€ÿbˆ‰,,bp@
a0‹‹Ú@€‹‡Ç‹–bp@IuÜÎfi@3M4HN@

 ةبحلما ةقيقدلا ةيلحا تانئاكلل ىمظعلاو لىثلماو ىرغصلا ةرارلحا تاجرد ىدم :(4-3) لودج
 Thermophilic ةيلاعلا ةرارحلل ةبحلماو Mesophilic ةطسوتلما ةرارحلل

 ةقيقدلا ةيلحا تانئاكلا
 ةرارلحا ةجرد

 مْْ ىرغصلا

 ةرارلحا ةجرد

 مْْ لىثلما

 ةرارلحا ةجرد

 مْْ ىمظعلا

 45-35 35-10 25-10 ةطسوتلما ةرارحلل ةبحلما
 80-75 55-50 45-25 ةيلاعلا ةرارحلل ةبحلما
@

Îfl,,,Â@a€‘Ïa«,,,Ü@aΩ»äÎœ,,,Ú@cÊ@Öâu,,,Ú@y,,,äaâÒ@@@55@�‚@m»n,,,5@a€Üâu,,,Ú@
aßäu,,,,Ú@€‹ÿbˆ‰,,,,bp@aΩ‡äô,,,,Ú~@Îa€,,,,>@«‰,,,,ÜÁb@Ì,,,,n·@m,,,,Üfl7@◊,,,,›@
a€ÿbˆ‰,,,bp@aßÓ,,,Ú@a€Ü”Ó‘,,,Ú@aΩé,,,jjÚ@˛fl,,,äaû@a�„é,,,bÊ@@@@@L@Îa€ÿbˆ‰,,,bp@
aΩ‡äô,,,Ú@€‹‰j,,,bpL@iÓ‰‡,,,b@Öâu,,,Ú@aß,,,äaâÒ@aßäu,,,Ú@a€,,,>@Ì,,,n·@«‰,,,ÜÁb@@@
m,,,Üfl7@◊,,,›@i,,,àÎâ@aßí,,,bˆì@Á,,,Ô@@62@�‚@Ië,,,ÿ›@3M13HL@Îib€n,,,b€Ô@
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mñ,,,j|@Öâu,,,Ú@aß,,,äaâÒ@a€,,,>@Ìÿ,,,ÏÊ@«‰,,,ÜÁb@c”ñ,,,Û@„í,,,b¬@€‹ÿbˆ‰,,,bp@
aßÓ,,,,Ú@a€Ü”Ó‘,,,,Ú@I55M62@�‚H@Á,,,,Ô@„–,,,,è@Öâu,,,,Ú@aß,,,,äaâÒ@a€˝ãfl,,,,Ú@
�„n,,,bx@a€ÿ‡jÏç,,,o[@æ,,,b@Ì»,,,?@c„,,,È@gáa@#@g„n,,,bx@a€ÿ‡jÏç,,,o@§,,,o@@@
√,,,äÎ“@a€ní,,,ÃÓ›@aΩr‹,,,Û@L@œé,,,Ï“@Ìÿ,,,ÏÊ@a€‘ö,,,bı@«‹,,,Û@a€ÿb@@ˆ‰,,,bp@
aΩ‡äôÚ@ÎiàÎâ@aßíbˆì@cflä�a@yn‡Ó�bN@@

@
 تسوبمكلا ةدوج في مكحتلا في اهرودو ةرارلحا تاجرد ةيهمأ حضوي :(13-3) لكش
@
Îibç,,n‡äaâ@„í,,b¬@a€ÿbˆ‰,,bp@a0j,,Ú@€‹z,,äaâÒ@m6a◊,,·@aß,,äaâÒ@@L@Îmäm–,,…@

y,,äaâÒ@aΩñ,,–Ïœbp@gµ@c«‹,,Û@fl,,Â@65@�‚~@Î”,,Ü@mñ,,›@gµ@Öâu,,Ú@78@�‚[@æ,,b@
Ì,,˚qä@«‹,,Û@„í,,b¬@a€»‡‹Ó,,bp@ibΩñ,,–ÏœbpN@ÎÁ‰,,b⁄@fl,,Â@a€j,,byr¥@fl,,Â@Ì,,äÙ@
cÊ@c„é,k@Öâu,Ú@y,,äaâÒ@�„n,bx@a€ÿ‡jÏç,o@mÿ,,ÏÊ@fl,Â@@@@@@35M55@�‚[@yÓ,,s@
gÊ@Á,,àa@aΩ,,ÜÙ@£n‡,,…@œÓ,,È@◊,,›@a€ÿbˆ‰,,bp@aßÓ,,Ú@a€Ü”Ó‘,,Ú@a0j,,Ú@ÎÀ,,7@a0j,,Ú@@
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€‹zäaÒL@Îa€,>@m»‡,›@fl»�,@@@b@�„ö,bx@a€ÿ‡jÏç,o@@[@€ÿ,Â@a�„ö,bx@∞n,bx@gµ@@@@
œ6Ò@cüÏfiN@ÎÁ‰,b⁄@fl,Â@Ì,äÙ@cÊ@Öâu,Ú@aß,@@@@@,äaâÒ@a˛„é,k@mÿ,ÏÊ@@@fl,Â@@50M

60@�‚@∂nÏç,,¡@55@�‚L@ÎÁ,,Ï@aΩ,,ÜÙ@a˛œö,,›@�„n,,bx@a€ÿ‡jÏç,,oL@@ÎÁ‰,,b⁄@
fl,,Â@∞j,,à@cÊ@mƒ,,›@œ,,6@Ò@a�„ö,,bx@Îa”»,,Ú@ø@Á,,àÍ@aΩäy‹,,Ú@fl,,Â@50M70@�‚@
∂nÏç¡@60@�‚@N@@

Îib€äÀ·@fl,Â@cÊ@a€ÿbˆ‰,bp@aßÓ,Ú@a€Ü”Ó‘,Ú@a0j,Ú@€‹z,äaâÒ@mé,n�Ó…@a€‰‡,Ï@@@@@@@@@
yn,,Û@78@�‚L@g¸@c„,,È@¸@Ø,,k@a€Ïï,,Ïfi@gµ@Á,,àÍ@a€Üâu,,Ú@«‹,,Û@a�ü,,˝÷@@[@
˛„,,È@ibâm–,,b @Öâu,,bp@aß,,äaâÒ@«,,Â@@70@�‚L@œ,,hÊ@fl»,,Üfi@œ‘,,Ü@a€‰,,Ó6Îu¥@@
Ì,,,åÖaÖ@ø@ï,,,ÏâÒ@cflÏ„Ó,,,bL@ÎÅbï,,,Ú@«‰,,,Üflb@mÿ,,,ÏÊ@”Ó‡,,,Ú@@C/N Ratio@

fl‰Ç–ö,,ÚN@Îø@◊,,›@a˛y,,Ïafi@M@Î«‰,,Ü@Öâu,,bp@aß,,äaâÒ@aΩäm–»,,Ú@@M@¸@i,,Ü@
fl,,Â@a€n‘‹Ó,,k[@�ÖÅ,,bfi@flåÌ,,Ü@fl,,Â@a:,,Ïaı@a¶,,Ï@a€,,à@Ì,,˚Ö@gµ@Å–,,ú@@
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 جورخو جرالخا نم درابلا ءاولها لوخد لىع اهيرثأتو حايرلا ةكرح لكش حضوي :(14-3) لكش
 اًًًصفوفة منخفضلما مجح نوكي امدنع اايرًيرًبك يرثأتلا نوكيو ،تافوفصلما نم نخاسلا ءاولها
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 @تسوبمكلا جاتنإ لحارم ءانثأ ةرارلحا تاجرد ىدم حضوي :(15-3) لكش
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