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1. Bm[«a 

1.1 GƛǊƛǒ 

4ÏÐÒÁË ÂÉÌÉÍÉ ÎÅÄÅÎ ÇĘÚ ËÏÒËÕÔÕÒȩ 

o 4ÁÍÁÍąÙÌÁ ÙÅÎÉ ÔÅÒÉÍÌÅÒ ÖÅ ÄÅÙÉÍÌÅÒ ËİÍÅÓÉ ËÁÒĥąÍąÚÁ ëąËÁÒ.  

o "ÉÌÉÍÓÅÌ ÏÌÁÒÁË ÔÏÐÒÁøą ÇĘÚ ĘÎİÎÄÅ ÃÁÎÌÁÎÄąÒÍÁ ÇİëÌİøİ ÖÁÒÄąÒ. 

o 4ÅÍÅÌ ÂÉÌÉÍÌÅÒÄÅÎ ȰËÉÍÙÁȱ ÖÅ ȰÆÉÚÉËȱtÅ ÏÌÄÕøÕ ÇÉÂÉ ËÏÎÕ ÂÁĥÌąËÌÁÒą ÖÅ ÉëÅÒÉËÌÅÒÉ ËÁÒÍÁĥąË 

olabilir. 

 

 Ŝƪƛƭ мΦм ¢ƻǇǊŀƪ ƪƛǊ ŘŜƐƛƭŘƛǊΦ YƛǊ-Ǉƛǎ ƻƭŀƴ ǘƤǊƴŀƪƭŀǊƤƴƤȊƤƴ ŀƭǘƤƴŀ ƎƛǊŜƴŘƛǊ 

1.2 Toprak nedir? 

4ÏÐÒÁË ÔÁÎąÍÌÁÍÁÓąÎąÎ ÂÉÒëÏË ĥÅËÌÉ ÖÁÒÄąÒ: 

1)  *ÅÏÌÏÊÉË ÔÁÎąÍÌÁÍÁ:  Yer-ËİÒÅÎÉÎ ÅÎ İÓÔ ËÁÔÍÁÎąÎÄÁ ÂÕÌÕÎÁÎ ÖÅ ÓÅÒÔ ËÁÙÁÄÁÎ ËÏÌÁÙÌąËÌÁ ÁÙąÒÔ 

ÅÄÉÌÅÂÉÌÅÎ ÇÅÖĥÅË ÙİÚÅÙ ÏÌÕĥÕÍÌÁÒąÄąÒ. 

2)  'ÅÌÅÎÅËÓÅÌ ÔÁÎąÍÌÁÍÁ:  'ÅÌÉĥÍÅËÔÅ ÏÌÁÎ ÂÉÔËÉÌÅÒÅ ÄÕÒÁË ÙÅÒÉ ÏÌÁÎ ÖÅ ÏÎÌÁÒą ÂÅÓÌÅÙÅÎ ÍÁÔÅÒÙÁÌÌÅÒ 

ÂİÔİÎİÄİÒ ɉÉÎÏÒÇÁÎÉË ÖÅ ÏÒÇÁÎÉË ÍÁÄÄÅÌÅÒ ÉÌÅ ÓÕ ÖÅ ÈÁÖÁ ÉëÅÒÉÒɊ.  

$ÉøÅÒ ÂÉÒ ÔÁÎąÍÌÁÍÁ ÉÌÅ Ôoprak, ÁÒÚąÎ ÙİÚÅÙÉÎÉ ÉÎÃÅ ÂÉÒ ÔÁÂÁËÁ ÈÁÌÉÎÄÅ ËÁÐÌÁÙÁÎȟ ËÁÙÁÌÁÒąÎ ÖÅ ÏÒÇÁÎÉË 

ÍÁÄÄÅÌÅÒÉÎ ÔİÒÌİ ÁÙÒąĥÍÁ İÒİÎÌÅÒÉÎÉÎ ËÁÒąĥąÍąÎÄÁÎ ÍÅÙÄÁÎÁ ÇÅÌÅÎȟ ÉëÅÒÉÓÉÎÄÅ ÖÅ İÚÅÒÉÎÄÅ ÇÅÎÉĥ ÂÉÒ 

ÃÁÎÌąÌÁÒ ÝÌÅÍÉ ÂÁÒąÎÄąÒÁÎȟ ÂÉÔËÉÌÅÒÅ ÄÕÒÁË ÙÅÒÉ ÖÅ ÂÅÓÉÎ ËÁÙÎÁøą ÏÌÁÎȟ ÂÅÌÌÉ ÏÒÁÎÌÁÒÄÁ ÓÕ ÖÅ ÈÁÖÁ ÉëÅÒÅÎ 

İë ÂÏÙÕÔÌÕ ÂÉÒ ÖÁÒÌąËÔąÒ ɉɕ!ËÁÌÁÎ dȢ 4ÏÐÒÁË "ÉÌÇÉÓÉȢ 3ÁÙÆÁ ήɊ. 
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Resim 1.1 ¢ŜǊǊŀǊƻǎŀ όƪƤǊƳƤȊƤύ ǘƻǇǊŀƪ ǾŜ ǘƻǇǊŀƪ ǀǊƴŜƐƛ ŀƭƳŀ ƪǸǊŜƐƛ 

1.3 ¢ƻǇǊŀƐƤƴ ǘŜƳŜƭ ȅŀǇƤ ƳŀŘŘŜƭŜǊƛ ƴŜƭŜǊŘƛǊ? 

o Mineral Madde  
o Organik Madde  
o Hava  
o Su 

 
 

 
 Ŝƪƛƭ мΦн..ƛǊ ǘƻǇǊŀƐƤ ƻƭǳǒǘǳǊŀƴ ǘŜƳŜƭ ȅŀǇƤ ƳŀŘŘŜƭŜǊƛƴƛƴ ƘŀŎƛƳ ƻǊŀƴƭŀǊƤ 

 ό!ƪŀƭŀƴΣ TΦ ¢ƻǇǊŀƪ .ƛƭƎƛǎƛΦ {ŀȅŦŀ фύ 

1.4 ¢ƻǇǊŀƐƤƴ ƛǒƭŜǾƭŜǊƛ ƴŜƭŜǊŘƛǊ? 

o "ÉÔËÉ ÙÅÔÉĥÔÉÒÍÅ ÏÒÔÁÍą  
o "ÉÔËÉ ÂÅÓÉÎ ÅÌÅÍÅÎÔÌÅÒÉ ÉëÉÎ ÇÅÒÉ ÄĘÎİĥİÍ ÓÉÓÔÅÍÉ  
o "ÉÒëÏË ÃÁÎÌą ÉëÉÎ ÙÁĥÁÍ ÏÒÔÁÍą  
o -İÈÅÎÄÉÓÌÉË ÕÙÇÕÌÁÍÁ ÏÒÔÁÍą  
o 3Õ ÄÅÐÏ ÖÅ ÄÏøÁÌ ÁÒąÔÍÁ ÓÉÓÔÅÍÉ  
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 Ŝƪƛƭ мΦо ¢ƻǇǊŀƐƤƴ ƛǒƭŜǾƭŜǊƛ 

4ÏÐÒÁøąÎ ÂÕ ÉĥÌÅÖÌÅÒÉ ÙÅÒÉÎÅ ÇÅÔÉÒÍÅÓÉ ĥÕ ĘÚÅÌÌÉËÌÅÒÉÎÅ ÂÁøÌąÄąÒ: 

o 4ÏÐÒÁË ÂİÎÙÅÓÉ  
o 4ÏÐÒÁË ÙÁÐąÓą  
o 4ÏÐÒÁË ËÉÍÙÁÓą  
o 4ÏÐÒÁË ÙÁĥą  
o !ÒÁÚÉ ÕÎÓÕÒÌÁÒą (topografya, ÅøÉÍȟ ÄÒÅÎÁÊ ɍÓÕ ÇÅëÉÒÇÅÎÌÉËɎ ËÏĥÕÌÌÁÒą, vs), vs. 

 

1.5 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

 

4ÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÉ ÅÔËÉÌÅÙÅ ÂÅĥ ÁÎÁ ÅÔÍÅÎ ÖÁÒÄąÒȡ  

1) Ana materyal  

2) Zaman  

3) Topografya  

4) "ÉÙÏÓÆÅÒ ɉ#ÁÎÌąÌÁÒɊ ɉ"ÉÔËÉ ĘÒÔİÓİɊ  

5) dËÌÉÍ 

 

Edilgen 

Etken 
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 Ŝƪƛƭ мΦ4 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

 

 Ŝƪƛƭ мΦ5 ǘƻǇǊŀƪ ƻƭǳǒǳƳ ŜǘƳŜƴƭŜǊƛ 

1.5.1 Ana Materyal  

o "ÁĥÌąÃÁ ÏÌÁÒÁË ȰÁÎÁ ÍÁÔÅÒÙÁÌȱ ÉËÉÙÅ ÁÙÒąÌÍÁËÔÁÄąÒȡ  

o 9ÅÒÉÎÄÅ ÏÌÕĥÍÕĥ ÁÎÁ ÍÁÔÅÒÙÁÌ ɍResidual-Formed in place (Residuum)]  

o 4ÁĥąÎÍąĥ ÁÎÁ ÍÁÔÅÒÙÁÌ ɍTransported-Parent material]: 

- RİÚÇÁÒ (Eolian = Aeolen) 

- Buz (Glacial = Buzul) 

- YÅÒëÅËÉÍÉ (Colluvial = Koluviyal) 

- Su: 

Á ąÒÍaklar (Alluvial = Aluviyal) 
Á okyanuslar (Marine = Denizel) 
Á ÇĘÌÌÅÒ (Lacustrine Ђ ,ÁËÕÓÔÒÉÎ Ђ 'ĘÌÓÅÌ) 
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1.6 ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛ 

o $ÅøÉĥÉÍÌÅÒ ɉ+ÉÍÙÁÓÁÌ ÖÅ &ÉÚÉËÓÅÌ !ÙÒąĥÍÁÌÁÒɊ ɍTransformations] ɀ ÔÏÐÒÁË ÙÁÐą ÕÎÓÕÒÌÁÒąÎąÎ 

ÄÅøÉĥÉÍÉ. Mineral ÁÙÒąĥÍÁÓą, organik madde ÐÁÒëÁÌÁÎÍÁÓą. 

o 9ÅÒ ÄÅøÉĥÔÉÒÍÅÌÅÒ ɍTranslocations] ɀ ÔÏÐÒÁË ÙÁÐą ÔÁĥÌÁÒąÎąÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÄÅËÉ ÁĥÁøą-ÙÕËÁÒą 

veya yatay hareketleri. 

o Eklemeler [Additions] ɀ ÄąĥÓÁÌ ËÁÙÎÁËÌÁÒÄÁÎ ÔÏÐÒÁË ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÅ 

ËÁÔąÌÍÁÓą. 9ÁÐÒÁË ÄĘËİÍİ ÉÌÅ ÏÒÇÁÎÉË ÍÁÄÄÅ ËÁÚÁÎąÍÌÁÒąȟ ÒİÚÇÝÒ erozyonu sonucu atmosfer 

ËÁÙÎÁËÌą ÔÏÚ ÂÉÒÉËÉÎÔÉÌÅÒÉ. 

o +ÁÙąÐÌÁÒ ɍLosses] ɀ 4ÏÐÒÁË ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÐÒÏÆÉÌÄÅÎ ÕÚÁËÌÁĥÍÁÓą. +ÏÌÁÙÌąËÌÁ ëĘÚİÎÅÂÉÌÉÒ 

ÔÕÚÌÁÒąÎ ÔÏÐÒÁË ÐÒÏÆÉÌÉÎÄÅÎ ÙąËÁÎÁÒÁË ÙÅÒ-ÁÌÔą ÓÕÌÁÒąÎÁ ÇÉÔÍÅÓÉ ɉËÉÍÙÁÓÁÌ ÔÁĥąÎąÍ ÓİÒÅëÌÅri), 

ÙİÚÅÙ ÍÁÔÅÒÙÁÌÌÅÒÉÎÉÎ ÅÒÏÚÙÏÎ ÉÌÅ ÕÚÁËÌÁĥÔąÒąÌÍÁÓą ɉÆÉÚÉËÓÅÌ ÔÁĥąÎąÍ ÓİÒÅëÌÅÒÉɊ. 

 

 Ŝƪƛƭ мΦ6 ǘƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛ 

1.7 ¢ƻǇǊŀƪ ƻƭǳǒǳƳǳ 

4ÏÐÒÁË ÏÌÕĥÕÍ ÅÔÍÅÎÌÅÒÉ ÅÔËÉÓÉ ÁÌÔąÎÄÁ ÉĥÌÅÖ ÇĘÒÅÎ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉ ȰÔÏÐÒÁË ÇÅÎÅÓÉÓÉȱÎÉÎ 

ÔÅÍÅÌ ËÏÎÕÌÁÒąÎą ÏÌÕĥÔÕÒÍÁËÔÁÄąÒ. 

(ÁÔąÒÌÁÎÍÁÓą ÇÅÒÅËÅÎ ĘÎÅÍÌÉ ÓÏÒÕÌÁÒ ĥÕÎÌÁÒÄąÒ: 

o (ÅÒ ÈÁÎÇÉ ÂÉÒ ÔÏÐÒÁË ÏÌÕĥÕÒËÅÎȟ ÁÎÁ ÍÁÔÅÒÙÁÌÄÅ ÈÁÎÇÉ ÄÅøÉĥÉÍÌÅÒ ɍtransformations] 
ve yer-ÄÅøÉĥÉÍÌÅÒ ɍtranslocationsɎ ÍÅÙÄÁÎÁ ÇÅÌÍÉĥÔÉÒȩ  

o (ÁÎÇÉ ÍÁÔÅÒÙÁÌÌÅÒ ÕÚÁËÌÁĥÍąĥÔąÒ ɍÌÏÓÓÅÓɎȩ  
o Hangi materyalleÒ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅÃÉÎÅ ËÁÔąÌÍąĥÔąÒ ɍÁÄÄÉÔÉÏÎÓɎ?  
o /ÌÕĥÕÍ ÓİÒÅÓÉ ÂÏÙÕÎÃÁ ɉÚÁÍÁÎɊȟ ÉËÌÉÍ ÖÅ ÔÏÐÏøÒÁÆÙÁ ÂÕ ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉÎÉ ÎÁÓąÌ 
ÅÔËÉÌÅÍÉĥÔÉÒ?     

1.7.1 ¢ƻǇǊŀƪ ƘƻǊƛȊƻƴƭŀǊƤ 

o 4ÏÐÒÁË ÏÌÕĥÕÍÕ ÇÅÌÉĥÉÍ ÅÖÒÅÌÅÒÉÎÉ ÔÁÍÁÍÌÁÒËÅÎ ȰÈÏÒÉÚÏÎȱ ÏÌÁÒÁË ÁÄÌÁÎÄąÒąÌÁÎ ÔÏÐÒÁË 

katmanÌÁÒą ÏÌÕĥÕÒȢ  

o "Õ ÈÏÒÉÚÏÎÌÁÒ ÔÏÐÒÁË ÏÌÕĥÕÍ ÓİÒÅëÌÅÒÉ ÔÁÒÁÆąÎÄÁÎ İÒÅÔÉÌÅÎ ÂÅÌÉÒÇÉÎ ËÁÒÁËÔÅÒÉÓÔÉËÌÅÒÅ 

ɉĘÚÅÌÌÉËÌÅÒÅɊ ÓÁÈÉÐÔÉÒÌÅÒȢ  

Topr

ak 

Org

aniz

mala

rē 

 

T

o

p

o

ĵ

r

a

f

y

a 
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o %Î ĘÎÅÍÌÉ ɉÍaster) horizonlar O, A, E, B, ve C horizonÌÁÒąÄąÒ. 

o (ÅÒ ÔÏÐÒÁË ÈÅÒ ÈÏÒÉÚÏÎÕ ÉëÅÒÍÅÙÅÂÉÌÉÒȠ ÂÅÌÉÒÌÉ ÈÏÒÉÚÏÎÌÁÒÁ ÓÁÈÉÐ ÏÌÍÁËȟ ÔÏÐÒÁË ÇÅÌÉĥÉÍ 

ÅÖÒÅÓÉÎÅ ÂÁøÌą ÏÌÁÒÁË ÄÅøÉĥÉËÌÉË ÇĘÓÔÅÒÉÒ. 

o "ÅÎÚÅÒ ĥÅËÉÌÄÅȟ ÈÅÒ ÂÉÒ ÈÏÒÉÚÏÎÕÎ ÄÅÒÉÎÌÉøÉ ÔÏÐÒÁËÔÁÎ ÔÏÐÒÁøÁ ÆÁÒËÌą ÏÌÁÂÉÌÉÒ. 

 

O horizonu 

 

 Ŝƪƛƭ мΦ7 h IƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

A horizonu 

   

 Ŝƪƛƭ мΦ8 ! ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

O 

A 

E 

B 

C 

R 

o 9ÁÐÒÁËȟ ÏÔȟ ÏÄÕÎ ÐÁÒëÁÃąËÌÁÒą ÇÉÂÉ ÏÒÇÁÎÉË 

ÍÁÄÄÅÎÉÎ ÂÉÒÉËÔÉøÉ ËÁÔÍÁÎ 

o -ÁÔÅÒÙÁÌÌÅÒ ÁÙÒąĥÍÁÎąÎ ÆÁÒËÌą ÅÖÒÅÌÅÒÉÎÄÅ ÏÌÁÂÉÌÉÒ  

o Genellikle koyu renklidir  

 

O 

A 

E 

B 

C 

R 

o Organik maddenin mineral toprak materyalleri 

ÉÌÅ ËÁÒąĥÔąøą ÚÏÎÄÕÒ  

o 'ÅÎÅÌÌÉËÌÅ ÅÎ ÖÅÒÉÍÌÉ ɉİÒÅÔËÅÎɊ ÈÏÒÉÚÏÎÄÕÒ  

o 9İËÓÅË ÂÉÙÏÌÏÊÉË ɉÃÁÎÌąɊ ÅÔËÉÎÌÉË  

o Genellikle koyu renklidir  

o ÓÔ ÔÏÐÒÁË  
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E Horizonu 

 

 Ŝkil 1.9 9 ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

B Horizonu 

 

 Ŝƪƛƭ мΦ10 . ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ  

 

 

 

O 

A 

E 

B 

C 

R 

o 9ƭǳǾƛȅŀƭ Ȋƻƴ ώȊƻƴŜ ƻŦ ŜƭǳǾƛŀǘƛƻƴϐ ǾŜȅŀ ȅƤƪŀƴƳŀ Ȋƻƴǳ  

o Eluviyasyon [EluviationϐΣ ōŀȊƤ ǘƻǇǊŀƪ ƳŀǘŜǊȅŀllerinin  bir 

ƪŀǘƳŀƴŘŀƴ ǳȊŀƪƭŀǒƳŀǎƤ ǾŜȅŀ ȅƤƪŀƴƳŀǎƤŘƤǊ  

o 4ǀȊǸƴŜōƛƭƛǊ ƳƛƴŜǊŀƭƭŜǊ ǾŜ ƻǊƎŀƴƛƪ ƳŀŘŘŜ ōǳ ƘƻǊƛȊƻƴŘŀƴ 

ȅƤƪŀƴƳƤǒǘƤǊ  

o DŜƴŜƭƭƛƪƭŜ ŘŀƘŀ ŀœƤƪ ǊŜƴƪƭƛ άȅƤƪŀƴƳƤǒέ όƪǸƭ ǊŜƴƎƛύ 

ƎǀǊǸƴǸƳǸ ǾŀǊŘƤǊ  

 

O 
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C 

R 

o TƭƭǳǾƛȅŀǎȅƻƴ Ȋƻƴǳ ώȊone of illuviation] veya birikme zonu  

o «ǎǘǘŜƪƛ ƘƻǊƛȊƻƴƭŀǊŘŀƴ ȅƤƪŀƴŀƴ ƳŀǘŜǊȅŀƭƭŜǊƛƴ ōƛǊƛƪƳŜǎƛ  

o .ǳ ƳŀǘŜǊȅŀƭƭŜǊ œƻƐǳƴƭǳƪƭŀ ƪƛƭΣ ƘǳƳǳǎΣ ǎŜǎƪƛƻƪǎƛǘƭŜǊ 

[sesquioxides = Fe & Al oksitler] ǾŜȅŀ ōǳƴƭŀǊƤƴ ōƛǊ 

ƪŀǊƤǒƤƳƤŘƤǊ  

o YƤǊƳƤȊƤ ǾŜ ǎŀǊƤŘŀƴ ƪŀƘǾŜǊŜƴƎƛƴŜ ǾŜ ƎǊƛȅŜ ŘŜƐƛǒŜƴ ǊŜƴƪƭŜǊ  
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C Horizonu 

  

 Ŝƪƛƭ мΦ11 / ƘƻǊƛȊƻƴǳ ƎǀǎǘŜǊƛƳƛ 

 

1.8 TƻǇǊŀƪ .ǸƴȅŜǎƛ 

4ÏÐÒÁË ÂİÎÙÅÓÉȟ ÔÏÐÒÁËÔÁËÉ ÂÉÒÅÙÓÅÌ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÏÒÁÎÓÁÌ ÉÆÁÄÅÓÉÄÉÒ.  

                    Kum = 2mm ɀ 0.05mm 
                    Silt = 0.05mm ɀ 0.002mm 
                    Kil = < 0.002mm 
 

 

 Ŝƪƛƭ 1.12 ǘƻǇǊŀƪ ǘŀƴŜŎƛƪƭŜǊƛƴƛƴ ōǸȅǸƪƭǸƪƭŜǊƛ 

O 

A 

E 

O 

A 

E 

B 

C 

R 

o Ana materyal  

o ¢ƻǇǊŀƪ ƻƭǳǒǳƳ ǎǸǊŜœƭŜǊƛƴŘŜƴ ŦŀȊƭŀ 

ŜǘƪƛƭŜƴƳŜƳƛǒ ǾŜ ǎƤƪƤǒƳŀƳƤǒ ƳŀǘŜǊȅŀƭ ƪŀǘƳŀƴƤ  
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1.8.1 ¢ƻǇǊŀƪ .ǸƴȅŜ {ƤƴƤŦƭŀǊƤ Ґ {ƻƛƭ ¢ŜȄǘǳǊŜ /ƭŀǎǎŜǎ  

 

 Ŝƪƛƭ мΦ 13 ¢ŜƪǎǘǸǊ ǸœƎŜƴƛ 

o Kum, silt ve kil ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÆÁÒËÌą ÏÒÁÎÌÁÒą ÂİÎÙÅ ÓąÎąÆÌÁÒą ÉëÅÒÉÓÉÎÄÅ ÇÒÕÐÌÁÎÄąÒąÌąÒȢ   

o 4ÏÐÒÁË ÂİÎÙÅÓÉ ÄÉøÅÒ ÂÉÒëÏË ÔÏÐÒÁË ËÁÒÁËÔÅÒÉÓÔÉøÉ ÉÌÅ ëÏË ÙÁËąÎÄÁÎ ÉÌÉĥËÉÌÉÄÉÒȠ ËÁÒĥąÌąËÌą 

ÅÔËÉÌÅĥÉÍ ÈÁÌÉÎÄÅÄÉÒ.   

o +ÁÂÁ ÂİÎÙÅÌÉ ÔÏÐÒÁË ɍCoarse textured soil] ɀ ÙİËÓÅË ÏÒÁÎÌÁÒÄÁ ÄÁÈÁ ÂİÙİË ÔÁÎÅÃÉËÌÅÒÅ 

ÓÁÈÉÐ ÏÌÁÎ ÔÏÐÒÁËÔąÒ.  Kum [Sand], 4ąÎÌą ËÕÍ ɍLoamy sand], +ÕÍÌÕ ÔąÎ ɍSandy loam]. 

o dÎÃÅ ÂİÎÙÅÌÉ ÔÏÐÒÁË ɍFine textured soil] ɀ ÙİËÓÅË ÏÒÁÎÌÁÒÄÁ ÄÁÈÁ ËİëİË ÔÁÎÅÃÉËÌÅÒÅ ÓÁÈÉÐ 

ÏÌÁÎ ÔÏÐÒÁËÔąÒ. Kil [Clay], Siltli kil [Silty clay], Kumlu kil [Sandy clay]. 

1.9 ¢ƻǇǊŀƪ ¸ŀǇƤǎƤ Ґ {ƻƛƭ {ǘǊǳŎǘǳǊŜ  

o 4ÏÐÒÁË ÙÁÐąÓąȟ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ËİÍÅÌÅĥÍÅ ɉaggregation Ђ ËİÍÅÌÅĥÍÅȟ ÁÇÇÒÅÇÁÔÅ Ђ 

ÁÇÒÅÇÁÔɊ ĥÅËÌÉÄÉÒȠ ÔÏÐÒÁË ÔÁÎÅÃÉËÌÅÒÉÎÉÎ ÂÉÒÁÒÁÙÁ ÇÅÌÍÅ ÖÅÙÁ ÄÉÚÉÌÍÅ ĥÅËÌÉÄÉÒȢ  

o 9ÁÐąÓąÚ ÔÏÐÒÁËÌÁÒ ÙÁ ÔÅËÓÅÌ ÙÁ ÄÁ ȰÍÁÓÉÆȱÔÉÒ ɍmassive]. 

 

 Ŝƪƛƭ мΦ14 ¢ƻǇǊŀƪ ǎǘǊǸƪǘǸǊ ǀȊŜƭƭƛƪƭŜǊƛ 


















































































































































































































