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ĭĪĪňŗȮ/ 
ĭĪĬŜŅ 

 
/,ȮėĺŅĴĽņėńĠ 
 őėĶĚĔŅĶĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮŏĮƦĬőėĶĚĔŅĶĪňŗ
ĨƟŀĚĔŅĶŏıŇŗĴŏĨŇĴȮĮĶńĭĮĶŋĚȮŐĸŃŐĔƟœĕĕƟŀĴŌĸȮıĶƟŀĴĪńŘĚĶŅĵĸŃŏŀňĵħĕŀĚħŇĬĨńĺŐĪĬľĸńĔȮ&ŒĬĪňŗĬňŘľĴŅĵĩŉĚȮ 
ŴĝŋħħŇĬŵ' ŏıŊŗŀŒľƟģŅĬĕƟŀĴŌĸĕŀĚĪĶńıĵŅĔĶħŇĬŒĬĮĶŃŏĪĻœĪĵĴňėĺŅĴėĶĭĩƟĺĬȮĽĴĭŌĶĦƢȮĩŌĔĨƟŀĚȮŐĸŃ 
ŏĮƦĬĮƤěěŋĭńĬȮĶĺĴĪńŘĚĕƟŀĴŌĸħńĚĔĸƞŅĺĽŅĴŅĶĩĬņœĮıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟĽņľĶńĭĔŇěĔĶĶĴĪŅĚħƟŅĬŀŊŗĬ ŕȮ
őħĵĜıŅŃĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮĞŉŗĚĵńĚĕŅħĕƟŀĴŌĸŀňĔŏĮƦĬŀńĬĴŅĔĽņľĶńĭĪňŗěŃŒĝƟŒĬĔŅĶıńĥĬŅıŊŘĬĪňŗŏıŊŗŀŒľƟ
ĮĶŃĽĭįĸĽņŏĶŖěŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

 ĩŉĚŐĴƟĺƞŅŒĬŀħňĨĪňŗįƞŅĬĴŅȮĪŅĚľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭħƟŅĬĔŅĶĽņĶĺěȮěņŐĬĔȮŐĸŃĪņŐįĬĪňŗħŇĬěŃ
œħƟŏėĵĮĶńĭĮĶŋĚŐĔƟœĕŏĔňŗĵĺĔńĭĸńĔļĦŃȮĽĴĭńĨŇȮŐĸŃĔŅĶěņŐĬĔĕŀĚĝŋħħŇĬĨƞŅĚȮŕȮĪňŗěńħĨńŘĚŒĬĮĶŃŏĪĻœĪĵ
ĴŅŐĸƟĺľĸŅĵėĶńŘĚȮŐĨƞĔŖĵńĚıĭĺƞŅĴňĕƟŀįŇħıĸŅħŀňĔľĸŅĵĮĶŃĔŅĶȮĞŉŗĚœħƟĶńĭĔŅĶĨĶĺěĽŀĭŐĸŃĴňĕƟŀŏĽĬŀŐĬŃ
ěŅĔĬńĔĽņĶĺěħŇĬŐĸŃĬńĔĺŇĝŅĔŅĶĪňŗĬņœĮŒĝƟĮĶŃőĵĝĬƢȮĬŀĔěŅĔĬňŘŒĬŐĨƞĸŃėĶńŘĚĪňŗěńħĪņĔŖĴňĺńĨĩŋĮĶŃĽĚėƢ
ŐĨĔĨƞŅĚĔńĬœĮĨŅĴėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴěņŏĮƦĬŒĬĕĦŃĬńŘĬȮěŉĚĪņŒľƟĕƟŀĴŌĸŐĸŃĶŅĵĸŃŏŀňĵħĪňŗĴňŀĵŌƞŒĬ
ŏŀĔĽŅĶŐĨƞĸŃĜĭńĭěŃŏĬƟĬŏĜıŅŃŏıňĵĚĭŅĚħƟŅĬŏĪƞŅĬńŘĬȮĞŉŗĚŒĬĮƤěěŋĭńĬȮĔŅĶıńĥĬŅĪŅĚĔŅĶŏĔļĨĶĴňėĺŅĴ
ŏĕƟĴĕƟĬŏĮƦĬŀĵƞŅĚĴŅĔȮĴňĔŅĶŒĝƟĮĶŃőĵĝĬƢĪňŗħŇĬŐĪĭĪŋĔıŊŘĬĪňŗȮĶĺĴĪńŘĚĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĕƟŀĴŌĸŐįĬĪňŗħŇĬĪňŗŏĮƦĬ
ĮƤěěŋĭńĬŐĸŃŏĮƦĬĕƟŀĴŌĸŏĜıŅŃıŊŘĬĪňŗȮĽŅĴŅĶĩĬņĕƟŀĴŌĸħŇĬœĮŒĝƟĮĶŃőĵĝĬƢœħƟľĸŅĵȮŕȮħƟŅĬȮŐĨƞĕƟŀĴŌĸ
ĪĶńıĵŅĔĶħŇĬĪňŗĴňŀĵŌƞĵńĚŏĮƦĬģŅĬĕƟŀĴŌĸŏħŇĴĪňŗĴňĕƟŀĴŌĸĽƞĺĬŒľĠƞĴŅěŅĔĔŅĶěńħĪņŐįĬĪňŗħŇĬĶŃħńĭěńĚľĺńħȮ
ĴŅĨĶŅĽƞĺĬȮ/8100,000 ŀňĔĪńŘĚĵńĚĕŅħĕƟŀĴŌĸĪňŗĽņėńĠȮŕȮŀňĔĴŅĔȮőħĵŏĜıŅŃĪŅĚħƟŅĬĔŅĵĳŅıĕŀĚħŇĬȮĪņŒľƟ
œĴƞĨŀĭĽĬŀĚĨƞŀĔŅĶŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ 

 ĬŀĔěŅĔĬňŘȮĕƟŀĴŌĸěŅĔĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔħńĚĔĸƞŅĺȮĵńĚěŃĽŅĴŅĶĩĬņĴŅŒĝƟĮĶńĭĮĶŋĚ 
ĔŅĶĔņľĬħĸńĔļĦŃȮĽĴĭńĨŇĕŀĚĝŋħħŇĬěńħĨńŘĚĕŀĚĮĶŃŏĪĻœĪĵȮŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴŒĬ 
ĔŅĶĔņŏĬŇħħŇĬĨŅĴĽĴĔŅĶĕŀĚȮJenny &/72/'ȮŏĬŊŗŀĚěŅĔȮĝŋħħŇĬŏĮƦĬĔŅĶěņŐĬĔĕńŘĬĨŗņĽŋħĨŅĴ 
ĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĪňŗĴňĸńĔļĦŃŐĸŃĽĴĭńĨŇĪňŗĽĴŗņŏĽĴŀȮĮĶŃĔŀĭœĮħƟĺĵħŇĬĪňŗĴňĸńĔļĦŃėĸƟŅĵėĸŉĚĔńĬĪňŗĽŋħȮ
ĪńŘĚŒĬħƟŅĬĔŅĶĔņŏĬŇħŐĸŃĔŅĶěńħŏĶňĵĚĨńĺĕŀĚĝńŘĬĔņŏĬŇħħŇĬȮŐĨƞěŅĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚĝŋħħŇĬ
ĨƞŅĚȮŕȮĵńĚıĭėĺŅĴŐĮĶĮĶĺĬŒĬŐĨƞĸŃıŊŘĬĪňŗȮĭŅĚėĶńŘĚĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĸńĔļĦŃŏħŇĴĪňŗĔņľĬħœĺƟŏĴŊŗŀěńħĨńŘĚ
ĝŋħħŇĬĬńŘĬȮĭŅĚėĶńŘĚŒĬŐįĬĪňŗħŇĬœĴƞıĭĝŋħħŇĬŒĬıŊŘĬĪňŗĪňŗŏĮƦĬĭĶŇŏĺĦĪňŗěńħĨńŘĚĝŋħħŇĬĬńŘĬȮĭŅĚĝŋħħŇĬĪňŗŏėĵ 
ĴňĮĶŇĴŅĦŏĬŊŘŀĪňŗĴŅĔȮŐĨƞŏĴŊŗŀĴňĔŅĶĮĶńĭĮĶŋĚŐįĬĪňŗħŇĬŒľĴƞĔĸńĭĴňĮĶŇĴŅĦıŊŘĬĪňŗĸħĸĚŀĵƞŅĚĴŅĔľĶŊŀĭŅĚėĶńŘĚ 
œĴƞıĭŏĸĵȮĭŅĚıŊŘĬĪňŗŒľƟĝŊŗŀĝŋħħŇĬŏħňĵĺĔńĬȮŐĨƞĽĴĭńĨŇħŇĬĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮĔŅĶĔņľĬħĸńĔļĦŃŐĸŃĽĴĭńĨŇ
ĕŀĚħŇĬĶĺĴĪńŘĚĔŅĶěņŐĬĔħŇĬŒĬĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĕŀĚħŇĬŒĬıŊŘĬĪňŗœĴƞĽŀħėĸƟŀĚĔńĭĽĳŅıŐĺħĸƟŀĴȮ
ĽŅŏľĨŋħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮĽƞĚįĸŒľƟĕƟŀĴŌĸĝŋħħŇĬĴňėĺŅĴœĴƞĬƞŅŏĝŊŗŀĩŊŀȮŐĸŃŏĮƦĬĕƟŀěņĔńħěŅĔĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ĕƟŀĴŌĸŐįĬĪňŗħŇĬȮěŉĚŏĮƦĬĪňŗĴŅĕŀĚőėĶĚĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚ 
ĮĶŃŏĪĻœĪĵ 
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 ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻœĪĵěŉĚĴňėĺŅĴĽņėńĠŏĮƦĬ 
ŀĵƞŅĚĴŅĔȮěŃĪņŒľƟĪĶŅĭĩŉĚĽĳŅıŐĺħĸƟŀĴĪňŗŏĮƦĬĮƤěěńĵŒĬĔŅĶĔņŏĬŇħħŇĬȮ&Soil Forming factors; clorpt'Ȯ
ĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŏėĴňȮŐĶƞĺŇĪĵŅȮŐĸŃěŋĸĽńĦģŅĬĺŇĪĵŅȮĕƟŀěņĔńħŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĬĺĪŅĚĔŅĶĮĶńĭĮĶŋĚ
ĭņĶŋĚħŇĬȮĝĬŇħŐĸŃıńĬīŋƢıŊĝĪňŗŏľĴŅŃĽĴȮŀńĨĶŅŐĸŃĔŅĶŒĝƟĮŋƜĵŏėĴňȮĻńĔĵĳŅıĕŀĚħŇĬĽņľĶńĭŒĝƟĮĶŃőĵĝĬƢŒĬ
ĔŇěĔĶĶĴħƟŅĬĨƞŅĚȮŕȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬģŅĬĕƟŀĴŌĸħŇĬĪňŗĬńĔĽņĶĺěħŇĬŐĸŃĬńĔĺŇĝŅĔŅĶħƟŅĬŀŊŗĬȮŕȮĽŅĴŅĶĩ
ĬņœĮŒĝƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĪņŒľƟŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĕŀĚħŇĬŀŊŗĬȮŕȮĪňŗĴňėŋĦĽĴĭńĨŇėĸƟŅĵĔńĬœħƟ 

0,ȮĺńĨĩŋĮĶŃĽĚėƢ 

 1,ȮŏıŊŗŀĔņľĬħĸńĔļĦŃĪňŗŏĮƦĬĴŅĨĶģŅĬĕŀĚħŇĬĨńĺŐĪĬľĸńĔŏıŊŗŀĔŅĶıńĥĬŅĔŅĶŏĔļĨĶ 

2,ȮŏıŊŗŀĻŉĔļŅĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇĪŅĚŏėĴňȮĔŅĵĳŅıȮŐĶƞĺŇĪĵŅȮěŋĸĽńĦģŅĬĺŇĪĵŅȮĔŅĶĔņŏĬŇħĕŀĚħŇĬȮ
ŐĸŃĔŅĶěņŐĬĔėĺŅĴŏľĴŅŃĽĴĕŀĚħŇĬĽņľĶńĭĔŅĶŏĔļĨĶ 
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ĭĪĪňŗȮ0 
ĔŅĶĨĶĺěŏŀĔĽŅĶ 

 
/,ȮĬŅĴĻńıĪƢŐĸŃėĺŅĴľĴŅĵ 

 1,1ȮħŇĬĨńĺŐĪĬľĸńĔ 

 ħŇĬĨńĺŐĪĬľĸńĔȮĨŅĴőėĶĚĔŅĶĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔȮĽņľĶńĭıńĥĬŅĔŅĶŏĔļĨĶĕŀĚ
ĮĶŃŏĪĻœĪĵȮľĴŅĵĩŉĚȮŴĝŋħħŇĬŵ 

 ĝŋħħŇĬȮ&soil series'ȮŏĮƦĬľĬƞĺĵŐįĬĪňŗħŇĬĪňŗŒĝƟŐıĶƞľĸŅĵĪňŗĽŋħȮőħĵŏĜıŅŃŒĬĔŅĶĽņĶĺěĪňŗ
ĸŃŏŀňĵħŐĸŃĴňėĺŅĴŏĕƟĴĕƟĬŒĬĔŅĶĽņĶĺěĽŌĚȮŐĸŃŐįĬĪňŗħŇĬĴŅĨĶŅĽƞĺĬŒľĠƞȮĝŋħħŇĬŏĮƦĬľĬƞĺĵŐįĬĪňŗħŇĬĪňŗ
ŏĮƦĬĬŅĴīĶĶĴȮ&abstract'ȮĕŀĚħŇĬľĬŉŗĚȮ&soil individual'ȮľĶŊŀľĬƞĺĵľĸŅĵıňħŀĬȮ&polypedon'ȮŐĸŃŏĮƦĬ
ĝŊŗŀĝńŘĬĕŀĚĔŅĶěņŐĬĔȮ&Taxonomic classes'ȮĨŅĴĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĞŉŗĚĩŊŀĺƞŅŏĮƦĬĕńŘĬĔŅĶěņŐĬĔ 
ĕńŘĬĨŗņĪňŗĽŋħȮĨƞŀěŅĔĺĚĻƢħŇĬȮ&family'ȮĔĸŋƞĴħŇĬĵƞŀĵȮ&subgroup'ȮĔĸŋƞĴħŇĬŒľĠƞȮ&great group'ȮŀńĬħńĭĵƞŀĵȮ
&suborder'ȮŐĸŃŀńĬħńĭȮ&order' 

 ĝŋħħŇĬěŃĴňĽĴĭńĨŇĳŅĵŒĬĕŀĚľĬƞĺĵĽĴŗņŏĽĴŀĪňŗĽŋħȮĮĶŃĔŀĭħƟĺĵħŇĬĪňŗĴňĸńĔļĦŃėĸƟŅĵėĸŉĚĔńĬ
ĪňŗĽŋħĪńŘĚŒĬħƟŅĬĔŅĶĔņŏĬŇħħŇĬŐĸŃĔŅĶěńħŏĶňĵĚĨńĺĕŀĚĝńŘĬĔņŏĬŇħħŇĬȮĔŅĶěņŐĬĔĝŋħħŇĬěŃŒĝƟĝĬŇħŐĸŃĔŅĶ
ŏĶňĵĚĨńĺĕŀĚĝńŘĬħŇĬȮĽňħŇĬȮŏĬŊŘŀħŇĬȮőėĶĚĽĶƟŅĚȮĔŅĶĵŉħĨńĺȮĮĢŇĔŇĶŇĵŅħŇĬŒĬŐĨƞĸŃĝńŘĬȮĽĴĭńĨŇĪŅĚŏėĴňĕŀĚħŇĬŐĸŃ
ĽĴĭńĨŇŏĝŇĚŐĶƞĕŀĚĝńŘĬħŇĬĮĔĨŇȮĶĺĴĪńŘĚĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬȮĽĳŅııŊŘĬĪňŗȮľĶŊŀŀŅěěŃŒĝƟĸńĔļĦŃĪŅĚīĶĦň 
ĽńĦģŅĬĺŇĪĵŅȮŏĕƟŅĴŅĮĶŃĔŀĭŒĬĔŅĶěņŐĬĔħƟĺĵĔŖœħƟȮĞŉŗĚėĺĶěŃĴňħŇĬĪňŗĴňĸńĔļĦŃŏľĴŊŀĬĔńĭŀĵŌƞŒĬħŇĬľĬŉŗĚ
ŏħňĵĺĔńĬŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ63ȮŐĸŃŒĬĝŋħħŇĬŏħňĵĺĔńĬŀŅěěŃŐĨĔĨƞŅĚĔńĬŒĬŏĶŊŗŀĚėĺŅĴĸŅħĝńĬȮĔŅĶĪńĭĩĴȮ
ĔŅĶĔĶƞŀĬȮėĺŅĴĸŉĔȮĝŋħħŇĬěŉĚĽŅĴŅĶĩŒĝƟŏĮƦĬľĬƞĺĵĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮĚŅĬĺŇěńĵȮŐĸŃŏĪėőĬőĸĵňĪŅĚ
ĮģıňĺŇĪĵŅěŅĔĪňŗľĬŉŗĚœĮĵńĚŀňĔĪňŗľĬŉŗĚœħƟŏĮƦĬŀĵƞŅĚħňŐĸŃĴňėĺŅĴŏľĴŅŃĽĴ 

 ĔŅĶŒľƟĝŊŗŀĝŋħħŇĬŒĝƟĝŊŗŀĽĩŅĬĪňŗıĭėĶńŘĚŐĶĔŏĮƦĬľĸńĔȮŏĝƞĬȮĝŊŗŀĨņĭĸȮŀņŏĳŀȮěńĚľĺńħȮľĶŊŀĝŊŗŀĕŀĚ
ĭĶŇŏĺĦĪňŗĴňĸńĔļĦŃŏħƞĬŏĮƦĬĪňŗĶŌƟěńĔĔńĬŀĵƞŅĚŐıĶƞľĸŅĵŐĸŃĭŅĚėĶńŘĚȮŀŅěŒĝƟĝŊŗŀĕŀĚŐĴƞĬŘņĸņėĸŀĚĔŖœħƟȮŐĸŃĴň
ıŊŘĬĪňŗŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚȮ&ĔƞŀĬľĬƟŅĬňŘĮĶŃŏĪĻœĪĵĔņľĬħŒľƟŒĝƟıŊŘĬĪňŗȮ0.ȮĨŅĶŅĚĔŇőĸŏĴĨĶĕŉŘĬœĮȮĮƤěěŋĭńĬȮ
ĔņľĬħŒľƟŒĝƟıŊŘĬĪňŗȮ6ȮĨŅĶŅĚĔŇőĸŏĴĨĶȮŐĸŃĵńĚĵŀĴŒľƟĨńŘĚŏĮƦĬĝŋħħŇĬœħƟȮŐĴƟěŃĴňıŊŘĬĪňŗĪňŗıĭĬƟŀĵĔĺƞŅȮ6ȮĨŅĶŅĚ
ĔŇőĸŏĴĨĶȮĩƟŅħŇĬĬńŘĬĴňĸńĔļĦŃŐĨĔĨƞŅĚœĮěŅĔĝŋħħŇĬŀŊŗĬ ŕȮŏħƞĬĝńħěĶŇĚ ŕȮ&ŏŀŇĭ, 0326' 

 ĝŋħħŇĬĪňŗœħƟěńħĨńŘĚŏĮƦĬĔŅĶĩŅĺĶȮ&Established soil series'ȮĴňěņĬĺĬȮ02.ȮĝŋħħŇĬȮĨŅĴŏŀĔĽŅĶȮ
ĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėŏľĬŊŀŐĸŃĪňŗĽŌĚĨŀĬĔĸŅĚĕŀĚĮĶŃŏĪĻœĪĵȮ&ŀĬŇĶŋĪīŇśȮŐĸŃėĦŃ, 0325'Ȯ
ĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėĔĸŅĚĕŀĚĮĶŃŏĪĻœĪĵȮ&ĽĩŇĶŃȮŐĸŃėĦŃ, 0325'ȮĸńĔļĦŃŐĸŃĽĴĭńĨŇ
ĕŀĚĝŋħħŇĬŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵȮ&ĔŇĨŇȮŐĸŃėĦŃ, 0325'ȮŐĸŃĸńĔļĦŃŐĸŃĽĴĭńĨŇ
ĕŀĚĝŋħħŇĬŒĬĳŅėŒĨƟŐĸŃĝŅĵİƤƧĚĪŃŏĸĳŅėĨŃĺńĬŀŀĔĕŀĚĮĶŃŏĪĻœĪĵȮ&ĺŋĥŇĝŅĨŇȮŐĸŃėĦŃ, 0325'Ȯ
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ĬŀĔěŅĔĬňŘĵńĚĴňĝŋħħŇĬĪňŗœħƟĔņľĬħĸńĔļĦŃŐĸŃĽĴĭńĨŇŏĮƦĬĔŅĶĝńŗĺėĶŅĺĽņľĶńĭŒĝƟŏĜıŅŃĔŇěȮ&Tentative soil 
series'ȮŏıŊŗŀĶŀĔŅĶěńħĨńŘĚŏĮƦĬĔŅĶĩŅĺĶŀňĔœĴƞĬƟŀĵĔĺƞŅȮ/..ȮĝŋħħŇĬ 

1,2 ĔŅĶĽņĶĺěħŇĬ 

ĔŅĶĽņĶĺěħŇĬȮėŊŀȮĔŅĶĻŉĔļŅľŅĕƟŀĴŌĸȮľĶŊŀĕƟŀĽĬŏĪĻĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĕŀĚħŇĬŒĬĭĶŇŏĺĦıŊŘĬĪňŗ
ŒħıŊŘĬĪňŗľĬŉŗĚȮŏıŊŗŀĪĶŅĭĩŉĚĽĳŅıŐĸŃĸńĔļĦŃĕŀĚħŇĬȮěņŐĬĔȮĨĸŀħěĬĨĶĺěľŅĕŀĭŏĕĨĕŀĚħŇĬȮĪņŐįĬĪňŗȮ
ŐĽħĚĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚħŇĬȮŐĮĸėĺŅĴľĴŅĵȮŏıŊŗŀěŋħĮĶŃĽĚėƢŀńĬŏĮƦĬĮĶŃőĵĝĬƢĨŅĴĨƟŀĚĔŅĶŐĸŃ 
ĪņĶŅĵĚŅĬĔŅĶĽņĶĺěħŇĬȮĚŅĬĽņĶĺěħŇĬĮĶŃĔŀĭħƟĺĵȮ2ȮĚŅĬȮœħƟŐĔƞȮĚŅĬĽņĶĺěħŇĬŒĬĽĬŅĴŐĸŃĔŅĶŏĔŖĭ
ĨńĺŀĵƞŅĚħŇĬȮĚŅĬĺŇŏėĶŅŃľƢħŇĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĚŅĬěńħĪņŐįĬĪňŗȮŐĸŃĚŅĬŏĕňĵĬĶŅĵĚŅĬȮĔŅĶĽņĶĺěħŇĬ 
ŐĵĔŏĮƦĬȮ0ȮĮĶŃŏĳĪȮœħƟŐĔƞ 

 /,0,/ȮĔŅĶĽņĶĺěħŇĬıŊŘĬģŅĬȮ&general purpose soil survey'ȮŏĮƦĬĔŅĶĽņĶĺěĪňŗĶĺĭĶĺĴ
ĕƟŀĴŌĸıŊŘĬģŅĬĨƞŅĚȮŕȮŏĔňŗĵĺĔńĭħŇĬœĺƟȮŏĮƦĬĔŅĶĽņĶĺěħŇĬőħĵĪńŗĺœĮĞŉŗĚĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢŒĬŐĚƞĨƞŅĚ ŕȮ
œħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮĽŅĴŅĶĩĪņĔŅĶĺŇĬŇěĜńĵėŋĦĳŅıĕŀĚħŇĬĪňŗŐĽħĚœĺƟĭĬŐįĬĪňŗħŇĬȮŏıŊŗŀŒĝƟŒĬĔŇěĔĶĶĴħƟŅĬ
ĔŅĶŏĔļĨĶȮħƟŅĬĺŇĻĺĔĶĶĴȮħƟŅĬĔŅĶıńĥĬŅŐľĸƞĚĬŘņȮŏĮƦĬĨƟĬȮŐĸŃĵńĚĽŅĴŅĶĩŒĝƟŏĮƦĬģŅĬŒĬĔŅĶĩƞŅĵĪŀħ
ŏĪėőĬőĸĵňœħƟŏĮƦĬŀĵƞŅĚħňȮŏĝƞĬȮőėĶĚĔŅĶĽņĶĺěħŇĬĶŃħńĭěńĚľĺńħȮŀņŏĳŀȮőėĶĚĔŅĶĽņĶĺěŐĸŃěņŐĬĔħŇĬĭĬ
ıŊŘĬĪňŗĽŌĚȮŏĮƦĬĨƟĬ 

 /,0,0ȮĔŅĶĽņĶĺěħŇĬŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢŏĜıŅŃŀĵƞŅĚȮ&specific purpose soil survey'Ȯ
ŏĮƦĬĔŅĶĽņĶĺěĪňŗĪņĕŉŘĬŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢĪňŗĨńŘĚœĺƟȮįĸĔŅĶĽņĶĺěěŃŒĝƟŒĬĺĚŐėĭȮĔŅĶĻŉĔļŅĸńĔļĦŃĕŀĚħŇĬ 
ěŃŏĬƟĬľĬńĔŏĜıŅŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪňŗĬņœĮŒĝƟŏĪƞŅĬńŘĬěŃħņŏĬŇĬŒĬőėĶĚĔŅĶĪňŗĨƟŀĚĔŅĶĬņįĸĚŅĬœĮŒĝƟ 
ŀĵƞŅĚŏĶƞĚħƞĺĬŐĸŃĨƟŀĚĔŅĶŒĬĶŃĵŃŏĺĸŅŀńĬĽńŘĬĪňŗœĴƞĽŅĴŅĶĩĪņĔŅĶĽņĶĺěŐĸŃěņŐĬĔħŇĬŐĭĭ 
ĮĶŃŏĳĪŐĶĔœħƟȮŏĝƞĬȮĔŅĶĽņĶĺěėĺŅĴľĬŅĕŀĚĨŃĔŀĬĪňŗĪńĭĩĴĕŀĚıŊŘĬĪňŗŏĔļĨĶĳŅĵľĸńĚěŅĔĔŅĶŏĔŇħħŇĬ
ĩĸƞĴȮĬŘņĪƞĺĴȮĔŅĶĽņĶĺěėĶŅĭŏĔĸŊŀĭĶŇŏĺĦĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮŏĮƦĬĨƟĬ 

1,3ȮĔŅĶěņŐĬĔħŇĬ 

ĔŅĶěņŐĬĔħŇĬȮľĴŅĵĩŉĚȮĔŅĶĶĺĭĶĺĴħŇĬĝĬŇħĨƞŅĚ ŕȮĪňŗĴňĸńĔļĦŃľĶŊŀėŋĦĽĴĭńĨŇĪňŗėĸƟŅĵėĸŉĚĔńĬ
ĨŅĴĪňŗĔņľĬħœĺƟȮŒľƟŏĮƦĬľĴĺħľĴŌƞŀĵƞŅĚĴňĶŃŏĭňĵĭȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶěħěņŐĸŃĬņœĮŒĝƟĚŅĬȮőħĵĴň
ĺńĨĩŋĮĶŃĽĚėƢȮħńĚĬňŘȮ 

 /,ȮŏıŊŗŀĶĺĭĶĺĴėĺŅĴĶŌƟĨƞŅĚ ŕȮŏĔňŗĵĺĔńĭĸńĔļĦŃħŇĬŒľƟŏĮƦĬľĴĺħľĴŌƞ 
 0,ȮŏıŊŗŀŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽńĴıńĬīƢĕŀĚħŇĬĝĬŇħĨƞŅĚ ŕȮŐĸŃĽƞĚŏĽĶŇĴŒľƟĴňėĺŅĴŏĕƟŅŒěȮ

ėĺŅĴĽńĴıńĬīƢĕŀĚħŇĬĝĬŇħĨƞŅĚȮŕȮĴŅĔĕŉŘĬ 
 1,ȮŏıŊŗŀĽŅĴŅĶĩěħěņĸńĔļĦŃĨƞŅĚ ŕȮĕŀĚħŇĬœħƟĚƞŅĵĕŉŘĬ 
 2,ȮŏıŊŗŀŏĮƦĬĔŅĶŏĶňĵĬĶŌƟėĺŅĴĽńĴıńĬīƢŒľĴƞ ŕȮŐĸŃľĸńĔĔŅĶŒľĴƞ ŕȮŏĔňŗĵĺĔńĭħŇĬ 
 3,ȮŏıŊŗŀŐěĔŐěĚĝĬŇħĕŀĚħŇĬŀŀĔŏĮƦĬľĴĺħľĴŌƞŀĵƞŅĚĴňŏľĨŋįĸȮŐĸŃĴňĮĶŃőĵĝĬƢŒĬĔŅĶ

ĪņĬŅĵıķĨŇĔĶĶĴĕŀĚħŇĬȮĔņľĬħĸńĔļĦŃĔŅĶŒĝƟĪňŗħňĪňŗĽŋħĕŀĚħŇĬȮėŅħĔŅĶĦƢįĸįĸŇĨĪňŗěŃœħƟěŅĔħŇĬ 
ŐĨƞĸŃĝĬŇħ 
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 4,ȮŏĮƦĬľĬƞĺĵıŊŘĬģŅĬŒĬĔŅĶĺŇěńĵȮŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪŅĚĮģıňĺŇĪĵŅ 

ĔŅĶěņŐĬĔħŇĬĴňľĸŅĵĶŃĭĭȮŏĝƞĬȮĶŃĭĭĔŅĶěņŐĬĔħŇĬĕŀĚĶńĽŏĞňĵȮİĶńŗĚŏĻĽȮŀńĚĔķļȮŏĭĸŏĵňŗĵĴȮĞŉŗĚ
ĴńĔěŃŒľƟėĺŅĴĽņėńĠĕŀĚħŇĬĪňŗıĭŒĬŏĕĨľĬŅĺȮŐĨƞĶŃĭĭĪňŗŀĵŌƞŒĬėĺŅĴĽĬŒěĕŀĚĮĶŃŏĪĻĨƞŅĚ ŕȮŒĬőĸĔȮėŊŀȮ
ĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮ&soil taxonomy'ȮĕŀĚĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮŐĸŃĶŃĭĭĕŀĚȮFAO ĞŉŗĚěŃĴň 
ĴŅĨĶŅĽƞĺĬėƞŀĬĕƟŅĚľĵŅĭȮĞŉŗĚĨƞŀĴŅœħƟıńĥĬŅŏĮƦĬĶŃĭĭȮWRB 8ȮWorld Reference Base for Soil 
Resources 

ĚŅĬĽņĶĺěȮěņŐĬĔȮŐĸŃĪņŐįĬĪňŗħŇĬœħƟıńĥĬŅĶŃĭĭĔŅĶěņŐĬĔħŇĬŒĬĮĶŃŏĪĻœĪĵĴŅŏĮƦĬĸņħńĭ
ŏĶŇŗĴŐĶĔĳŅĵľĸńĚěŅĔĪňŗĴňĔŅĶěńħĨńŘĚĔĶĴıńĥĬŅĪňŗħŇĬŒĬĮƖȮı,Ļ,03.4ȮœħƟŒĝƟĶŃĭĭĔŅĶěņŐĬĔħŇĬ 
ĶŃĭĭĮĶŃěņĝŅĨŇȮ&national soil classification system'ȮĪňŗȮDr,ȮR,ȮDudal ŐĸŃȮDr,ȮF,R,ȮMoormann 
ħńħŐĮĸĚĴŅěŅĔĶŃĭĭĔŅĶěņŐĬĔħŇĬĮƖȮ/716ȮĕŀĚĽľĶńģŀŏĴĶŇĔŅȮĞŉŗĚĽƞĺĬŒľĠƞŐĸƟĺĴňľĸńĔŏĔĦĤƢĨƞŅĚ ŕȮ
ŒĔĸƟŏėňĵĚĔńĬȮŐĨƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃŏıŇŗĴŏĨŇĴĭƟŅĚŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭħŇĬĪŅĚŐĩĭŏŀŏĝňĵŀŅėŏĬĵƢȮ
ěĬĔĶŃĪńŗĚĮƖȮı,Ļ,Ȯ03/.ȮœħƟŏĶŇŗĴŒĝƟĶŃĭĭĔŅĶěņŐĬĔħŇĬŐĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬěĬĩŉĚĮƤěěŋĭńĬȮŏĬŊŗŀĚěŅĔĔŅĶ
ěņŐĬĔħŇĬĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮĴňĕƟŀħňȮħńĚĬňŘȮ&ŏĜĸňĵĺ*031/' 

  /,ȮŏĮƦĬĶŃĭĭĪňŗĴňĕńŘĬĨŀĬĔŅĶěņŐĬĔĪňŗĽĴĭŌĶĦƢŏĝƞĬŏħňĵĺĔńĭĔŅĶěņŐĬĔıŊĝŐĸŃĽńĨĺƢȮ 
ĞŉŗĚŐĭƞĚŀŀĔŏĮƦĬȮ4ȮĶŃħńĭȮœħƟŐĔƞȮŀńĬħńĭȮ&order'ȮŀńĬħńĭĵƞŀĵȮ&suborder'ȮĔĸŋƞĴħŇĬŒľĠƞȮ&great group'Ȯ 
ĔĸŋƞĴħŇĬĵƞŀĵȮ&subgroup'ȮĺĚĻƢħŇĬȮ&family'ȮŐĸŃĝŋħħŇĬȮ&series' 

0,ȮĝŊŗŀĕŀĚĝŋħħŇĬĪňŗěņŐĬĔœĺƟĨńŘĚŐĨƞĶŃħńĭŀńĬħńĭĩŉĚĶŃħńĭĺĚĻƢħŇĬȮĴňėĺŅĴľĴŅĵŒĬĨńĺŏŀĚ
ŐĸŃĭƞĚĸńĔļĦŃĽņėńĠĕŀĚħŇĬĪňŗĪņĔŅĶěņŐĬĔœĺƟ 

3,ȮĸńĔļĦŃĕŀĚħŇĬĪňŗŒĝƟŒĬĔŅĶěņŐĬĔŐĨƞĸŃĕńŘĬĨŀĬȮĔņľĬħœĺƟėƞŀĬĕƟŅĚŐĬƞĬŀĬȮĽŅĴŅĶĩ
ĺńħŐĸŃĨĶĺěĽŀĭœħƟĪńŘĚŒĬĽĬŅĴŐĸŃŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĮƦĬĸńĔļĦŃĕŀĚħŇĬĪňŗėƞŀĬĕƟŅĚĴńŗĬėĚŐĬƞĬŀĬœĮ
ŏĮĸňŗĵĬŐĮĸĚĚƞŅĵ 

2,ȮŏĮƦĬĶŃĭĭĔŅĶěņŐĬĔħŇĬĪňŗĽŅĴŅĶĩĬņįĸĕŀĚĔŅĶěņŐĬĔœĮŒĝƟŒĬĔŅĶŐĸĔŏĮĸňŗĵĬ
ŏĪėőĬőĸĵňĪŅĚĔŅĶŏĔļĨĶĶŃħńĭĮĶŃŏĪĻľĶŊŀĳŌĴŇĳŅėœħƟħňȮőħĵŏĜıŅŃŒĬĶŃħńĭĺĚĻƢħŇĬ 

3ȮŏĮƦĬĶŃĭĭĴňĺńĨĩŋĮĶŃĽĚėƢĔĺƟŅĚȮĽŅĴŅĶĩĺŇĬŇěĜńĵėŋĦĳŅıĕŀĚħŇĬĪňŗěņŐĬĔœĺƟœĮŒĝƟœħƟ
ľĸŅĵĮĶŃŏĳĪ 

4,ȮŏĮƦĬĶŃĭĭĪňŗĴňŐĬĺőĬƟĴĺƞŅěŃŒĝƟŐıĶƞľĸŅĵŐĸŃĔĸŅĵŏĮƦĬĶŃĭĭĽŅĔĸĨƞŀœĮ 
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ĭĪĪňŗȮ1 
ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 

1,ȮŀŋĮĔĶĦƢ 
1,1ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻȮĴŅĨĶŅĽƞĺĬȮ1850,000 &ĔĶĴŐįĬĪňŗĪľŅĶ, 2538' 
1,2ȮŐįĬĪňŗħŇĬĶŅĵěńĚľĺńħȮĴŅĨĶŅĽƞĺĬȮ18100,000 &ĔŀĚĽņĶĺěŐĸŃěņŐĬĔħŇĬ, 2537'ȮŐĸŃ

ĴŅĨĶŅĽƞĺĬȮ1825,000 &ĔŀĚĽņĶĺěŐĸŃěņŐĬĔħŇĬ, 034/'Ȯ 
1,3ȮŐįĬĪňŗīĶĦňĺŇĪĵŅĶŅĵěńĚľĺńħȮĴŅĨĶŅĽƞĺĬȮ18250,000 &ĔĶĴĪĶńıĵŅĔĶīĶĦň, 2550' 
1,4ȮŏėĶŊŗŀĚĴŊŀĴŅĨĶģŅĬĪňŗŒĝƟŒĬĔŅĶĽņĶĺěħŇĬĳŅėĽĬŅĴȮ&ŏŀŇĭ, 2547; Soil Survey Division 

Staff, 2010' 
1,5ȮŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŐĸŃĽĴĭńĨŇĪŅĚ

ŏėĴňĕŀĚħŇĬ 
1,6ȮĶŅĵĚŅĬĔŅĶĔņľĬħĸńĔļĦŃĕŀĚĝŋħħŇĬĪňŗěńħĨńŘĚŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĕŀĚ 

ĮĶŃŏĪĻœĪĵěņŐĬĔŒľĴƞĨŅĴĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮ2546 
1,7ȮĶŅĵĚŅĬĔŅĶĽņĶĺěħŇĬĶŅĵěńĚľĺńħĴŅĨĶŅĽƞĺĬȮ18100,000ȮěńĚľĺńħĬėĶĻĶňīĶĶĴĶŅĝȮ 

ěńĚľĺńħĽĚĕĸŅȮěńĚľĺńħĮƤĨĨŅĬňȮěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮěńĚľĺńħŏıĝĶĭŌĶĦƢȮěńĚľĺńħĮĶŃěĺĭėňĶňĕńĬīƢȮ 
ěńĚľĺńħĽŋıĶĶĦĭŋĶň ŐĸŃěńĚľĺńħĔŅĠěĬĭŋĶň 

2,ȮĺŇīňĔŅĶ 
2,1,ȮĔŅĶĻŉĔļŅĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĺŅĚŐįĬĔƞŀĬŀŀĔĽņĶĺěĳŅėĽĬŅĴȮ 
0,/,/,ȮĻŉĔļŅĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĕŀĚĝŋħħŇĬĪňŗŏĮƦĬĨńĺŐĪĬħŇĬľĸńĔĪňŗĨƟŀĚĔŅĶĻŉĔļŅȮĺŇŏėĶŅŃľƢŐĸŃ

ĨĶĺěĽŀĭĕŀĭŏĕĨĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚĝŋħħŇĬěŅĔŐįĬĪňŗħŇĬĴŅĨĶŅĽƞĺĬĨƞŅĚȮŕȮőħĵıŇěŅĶĦŅěŅĔĭĶŇŏĺĦĞŉŗĚ
ŏĮƦĬĪňŗěńħĨńŘĚĝŋħħŇĬȮĪńŘĚĬňŘŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĔņľĬħĕŀĚĔŅĶěńħĨńŘĚĝŋħħŇĬȮľŅĔœĴƞĮĶŅĔĢȮŒľƟıŇěŅĶĦŅěŅĔ
ĽĩŅĬĪňŗľĶŊŀĭĶŇŏĺĦŒĔĸƟŏėňĵĚĪňŗĽŋħ 

2,/,0,ȮĔņľĬħĕŀĭŏĕĨĝŋħħŇĬĪňŗěŃĪņĔŅĶĻŉĔļŅěŅĔŐįĬĪňŗħŇĬȮĴŅĨĶŅĽƞĺĬȮ18100,000ȮŐĸŃ 
1825,000  

0,/,1ȮĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟŅĬĨƞŅĚȮŕȮŒĬĭĶŇŏĺĦĪňŗĻŉĔļŅȮŐĸƟĺėńħŏĸŊŀĔěŋħĪňŗěŃĪņĔŅĶ
ŏĔŖĭĨńĺŀĵƞŅĚħŇĬŐĸŃĔņľĬħĭĶŇŏĺĦĪňŗĪņĔŅĶĕŋħľĸŋĴľĬƟŅĨńħħŇĬĪňŗěŃŒĝƟŒĬĔŅĶĻŉĔļŅőħĵĔņľĬħěŋħĪňŗěŃŏĔŖĭ
ĨńĺŀĵƞŅĚȮ2+3 ěŋħȮĸĚĭĬŐįĬĪňŗħŇĬȮĴŅĨĶŅĽƞĺĬȮ1825,000 
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2,2,ȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĳŅėĽĬŅĴ 

0,0,/ȮĻŉĔļŅĽĳŅıŐĺħĸƟŀĴŐĸŃěŋħľĸŋĴľĬƟŅĨńħħŇĬĨńĺŀĵƞŅĚĪňŗěŃĪņĔŅĶĻŉĔļŅĪňŗĔņľĬħœĺƟŒĬ
ŏĭŊŘŀĚĨƟĬȮŏıŊŗŀėńħŏĸŊŀĔĭĶŇŏĺĦĪňŗħňŐĸŃŏľĴŅŃĽĴĕŀĚĝŋħħŇĬĪňŗŏĮƦĬĨńĺŐĪĬħŇĬľĸńĔ 

0,0,0ȮĕŋħľĸŋĴŒĬĭĶŇŏĺĦĪňŗĔņľĬħœĺƟŒľƟĴňĕĬŅħĔĺƟŅĚȮ0ȮŏĴĨĶȮĵŅĺȮ0ȮŏĴĨĶȮĸŉĔȮ0ȮŏĴĨĶȮ 
&ĩŉĚĝńŘĬľŇĬıŊŘĬȮľŅĔħŇĬĨŊŘĬĔĺƞŅȮ0..ȮŏĞĬĨŇŏĴĨĶ'ȮĪņŏĮƦĬĭńĬœħĕŉŘĬ+ĸĚȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮŐĸŃŒľƟ
įŇĺħƟŅĬĪňŗěŃĻŉĔļŅŐĸŃħƟŅĬŀŊŗĬȮŕȮŏĶňĵĭĨńŘĚĜŅĔĸĚœĮĨŅĴėĺŅĴĸŉĔȮŒľƟľĬƟŅĨńħĪňŗěŃĻŉĔļŅľńĬľĬƟŅ 
ĶńĭŐĽĚŀŅĪŇĨĵƢȮ&ĳŅıĪňŗȮĔ'ȮėĺĶĔņľĬħıŊŘĬĪňŗŐĸŃĪŇĻĪŅĚľĸŋĴĸƞĺĚľĬƟŅĔƞŀĬȮŏıŊŗŀľŅĴŋĴĪňŗıĶŃŀŅĪŇĨĵƢĽƞŀĚ
ĔĶŃĪĭľĬƟŅĨńħħŇĬıŀħňȮĦȮĝƞĺĚŏĺĸŅĪňŗĩƞŅĵĳŅıȮŐĨƞĚľĬƟŅĨńħħŇĬőħĵŒĝƟĴňħȮŏĽňĵĴľĶŊŀıĸńŗĺȮŏıŊŗŀŒľƟŏľŖĬ
őėĶĚĽĶƟŅĚȮĸńĔļĦŃĨƞŅĚȮŕȮĕŀĚħŇĬĨŅĴīĶĶĴĝŅĨŇȮŒĬĽĳŅıĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&ĳŅıĪňŗȮĕȮ'ȮĻŉĔļŅĸńĔļĦŃŐĸŃ
ĽĴĭńĨŇħŇĬȮıĶƟŀĴěńħĪņėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮŐĸŃĭńĬĪŉĔĕƟŀĴŌĸĽĳŅıŐĺħĸƟŀĴĭĶŇŏĺĦĪňŗĪņĔŅĶĻŉĔļŅ 

ȮȮ  

 Ĕ,Ȯ    ȮȮ ȮȮȮĕ, 

ĳŅıĪňŗȮ/ ľĸŋĴŏıŊŗŀĻŉĔļŅĝŋħħŇĬĕĬŅħȮĔĺƟŅĚ×ĵŅĺ×ĸŉĔȮ;Ȯ2×2×2 ŏĴĨĶȮ&Ĕ'ȮȮŐĸŃȮĔŅĶĨĔŐĨƞĚ 
ľĬƟŅĨńħħŇĬȮ&ĕ' 

0,0,1ȮŏĔŖĭĨńĺŀĵƞŅĚħŇĬŏıŊŗŀĪņĔŅĶĺŇŏėĶŅŃľƢȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĺŇīň 

/'ȮĨńĺŀĵƞŅĚħŇĬĪňŗĩŌĔĶĭĔĺĬȮ&disturbed soil samples'ȮőħĵŏĔŖĭĨńĺŀĵƞŅĚħŇĬŒľƟėĶŀĭėĸŋĴȮ
ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ4.ȮĕŀĚŏĬŊŘŀĪňŗįŇĺľĬƟŅŐĬĺħŇŗĚĕŀĚŐĨƞĸŃĝńŘĬĔņŏĬŇħħŇĬȮ&genetic horizon'ȮĬŘņľĬńĔĮĶŃĴŅĦȮ0+1Ȯ
ĔŇőĸĔĶńĴȮŏıŊŗŀĬņœĮĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĪŅĚŏėĴňȮŐĸŃĪŅĚŐĶƞĺŇĪĵŅĕŀĚħŇĬ 

0'ȮĨńĺŀĵƞŅĚħŇĬĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&undisturbed soil samples'ȮŏĔŖĭħŇĬőħĵŒĝƟĔĶŃĭŀĔ
ŏĔŖĭĨńĺŀĵƞŅĚȮ&core'ȮŒĬŐĬĺħŇŗĚěŅĔĝńŘĬĭĬĸĚœĮŏıŊŗŀĺŇŏėĶŅŃľƢĽĳŅıĬņĬŘņȮ&hydraulic conductivity'ȮŐĸŃ
ėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮ&bulk density'ȮŏĔŖĭħŇĬŒĬĝńŘĬĪňŗĨƟŀĚĔŅĶőħĵŒĝƟĔĸƞŀĚŏĔŖĭĨńĺŀĵƞŅĚħŇĬėŌŏĭňĵĬŅȮ
&Kubiena box'ȮĬņĴŅĻŉĔļŅěŋĸĽńĦģŅĬĺŇĪĵŅĕŀĚħŇĬȮ&Soil micromorphology'Ȯ 

0,0,2ȮŏĔŖĭĨńĺŀĵƞŅĚħŇĬŏıŊŗŀĪņŐĪƞĚľĬƟŅĨńħħŇĬěņĸŀĚȮ&Soil Monolith' 
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2,3,ȮĔŅĶĺŇŏėĶŅŃľƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ 

 ĔŅĶĺŇŏėĶŅŃľƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮœħƟŒĝƟĺŇīňĴŅĨĶģŅĬĕŀĚȮUSDA ŐĸŃėĦŃȮ&/774'ȮĽņľĶńĭ 
ĔŅĶěņŐĬĔħŇĬȮĴňħńĚĬňŘ 

0,1,/ȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚħŇĬ 
1'ȮĬņĨńĺŀĵƞŅĚħŇĬĪňŗĩŌĔĶĭĔĺĬĴŅįŉŗĚŒľƟŐľƟĚŒĬĶƞĴȮľĸńĚěŅĔĬńŘĬĬņħŇĬĴŅĭħŐĸŃĶƞŀĬ

įƞŅĬĨŃŐĔĶĚĶƞŀĬĕĬŅħȮ0ȮĴŇĸĸŇŏĴĨĶȮŐĵĔĔƟŀĬĔĶĺħȮŏĻļľŇĬŐĸŃŐĶƞȮŐĸŃŏĻļĞŅĔıŊĝŀŀĔȮĞŉŗĚěŃĬņœĮŒĝƟŒĬ
ĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĪŅĚŏėĴňȮŐĸŃĪŅĚŐĶƞĺŇĪĵŅĕŀĚħŇĬ 

2'ȮĬņĨńĺŀĵƞŅĚħŇĬĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&core'ȮĴŅįŉŗĚŒľƟŐľƟĚŒĬĶƞĴȮľĸńĚěŅĔĬńŘĬĬņĴŅĻŉĔļŅȮ
őħĵŒĬĔĶŃĭŀĔŏĔŖĭĨńĺŀĵƞŅĚĬņĴŅĻŉĔļŅĔŅĶĬņĬŘņŐĸŃėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮĽƞĺĬŒĬĔĸƞŀĚėŌŏĭňĵĬŅ
ĬņĴŅĺŇŏėĶŅŃľƢĪŅĚěŋĸĽńĦģŅĬĺŇĪĵŅĕŀĚħŇĬ 

2,1,0ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĺŇŏėĶŅŃľƢĔŅĶĔĶŃěŅĵĕŀĚ 
ŀĬŋĳŅėħŇĬȮ&particle size distribution'Ȯ2'ȮĔŅĶĺŇŏėĶŅŃľƢľŅėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮ&bulk density'Ȯ 
3'ȮĔŅĶĺŇŏėĶŅŃľƢľŅėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶĬņĬŘņŀŇŗĴĨńĺĕŀĚħŇĬȮ&saturated hydraulic conductivity' 

0,1,3ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚŏėĴňȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĮĢŇĔŇĶŇĵŅĕŀĚħŇĬȮ&soil reaction, pH'Ȯ
2'ȮĮĶŇĴŅĦŀŇĬĪĶňĵĺńĨĩŋŒĬħŇĬȮ&organic matter'Ȯ3'ȮĮĶŇĴŅĦœĬőĨĶŏěĬĶĺĴȮ&total nitrogen'Ȯ 
4'ȮĮĶŇĴŅĦĲŀĽĲŀĶńĽĪňŗŏĮƦĬĮĶŃőĵĝĬƢȮ&available phosphorus'Ȯ5'ȮĮĶŇĴŅĦőıŐĪĽŏĞňĵĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢȮ
&available potassium'Ȯ6'ȮĮĶŇĴŅĦħƞŅĚĪňŗĽĔńħœħƟȮ&extractable bases'ȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮŐėĸŏĞňĵĴȮ
ŐĴĔĬňŏĞňĵĴȮőıŐĪĽŏĞňĵĴȮŐĸŃőĞŏħňĵĴȮ7'ȮĮĶŇĴŅĦĔĶħĪňŗĽĔńħœħƟȮ&extractable acidity8ȮEA'Ȯ 
8'ȮėƞŅėĺŅĴěŋŐĸĔŏĮĸňŗĵĬŐėĨœŀŀŀĬȮ&cation exchange capacity8ȮCEC'Ȯ9'ȮŀńĨĶŅĶƟŀĵĸŃėĺŅĴŀŇŗĴĨńĺŏĭĽȮ
&base saturation percentage; #ȮBS'Ȯ10'ȮėƞŅĔŅĶĬņœĲĲƚŅĕŀĚĽŅĶĸŃĸŅĵħŇĬȮ&electrical conductivity'Ȯ 

0,1,4ȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭŏĝŇĚŐĶƞĕŀĚħŇĬȮőħĵĺŇīňĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮ&X+ray 
diffraction analysis'ȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĺŇŏėĶŅŃľƢĝĬŇħŐĸŃĮĶŇĴŅĦĕŀĚŐĶƞħŇĬŏľĬňĵĺȮ&clay minerals'ȮĪňŗĴň
ĕĬŅħŀĬŋĳŅėħŇĬŏĸŖĔĔĺƞŅȮ2ȮœĴőėĶŏĴĨĶȮ2'ȮĺŇŏėĶŅŃľƢĝĬŇħŐĸŃĮĶŇĴŅĦĕŀĚŐĶƞŒĬĕĬŅħŀĬŋĳŅėĪĶŅĵŐĮƚĚȮ
&silt fraction'ȮĕĬŅħȮ2ȮĩŉĚȮ50ȮœĴőėĶŏĴĨĶȮ 

0,1,5ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚěŋĸĽńĦģŅĬĺŇĪĵŅȮőħĵĔŅĶĪņŐįƞĬĨńħĭŅĚȮ&Thin section' 
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ĭĪĪňŗȮ2Ȯ 
įĸĔŅĶħņŏĬŇĬĚŅĬ 

 
 ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬȮħņŏĬŇĬĚŅĬŏĔŖĭħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ 
ı,Ļ,0345ȮĮĶŃĔŀĭœĮħƟĺĵȮĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬȮěņĬĺĬȮ/3 ĝŋħħŇĬȮœħƟŐĔƞ  

1. ĝŋħħŇĬĭŅĚĽŃıŅĬȮ&Bs)  
2. ĝŋħħŇĬĝŃŀņȮ&Ca)  
3. ĝŋħħŇĬŏĝňĵĶŒľĠƞȮ&Cyi)  
4. ĝŋħħŇĬħŀĬŏěħňĵƢȮ&Dc)  
5. ĝŋħħŇĬľŅħŒľĠƞȮ&Hy)  
6. ĝŋħħŇĬėĸŀĚĕĸŋĚȮ&Khk)  
7. ĝŋħħŇĬĴŌőĬƠŃȮ&Mu)  
8. ĝŋħħŇĬĬŅėŌȮ&Nu)  
9. ĝŋħħŇĬĮŅĚœĶƞȮ&Pg) 
10. ĝŋħħŇĬĮƤĨĨŅĬňȮ&Pti)  
11. ĝŋħħŇĬĻĶňŏĪıȮ&Sri)  
12. ĝŋħħŇĬĪƞŅĜŅĚȮ&Tac)Ȯ 
13. ĝŋħħŇĬĪŋƞĚľĺƟŅȮ&Tg)  
14. ĝŋħħŇĬĪƞŅĴƞĺĚȮ&Tm)  
15. ĝŋħħŇĬĺńĸŏĮĶňĵĚȮ(Wp)   

 őħĵĴňĶŅĵĸŃŏŀňĵħĮĶŃĔŀĭœĮħƟĺĵėņŀīŇĭŅĵĸńĔļĦŃħŇĬȮėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ 
&Profile description'ȮįĸĺŇŏėĶŅŃľƢħŇĬĽĴĭńĨŇĪńŗĺœĮħƟŅĬĔŅĵĳŅıȮŏėĴňȮŐĸŃŐĶƞĕŀĚħŇĬȮĨņŐľĬƞĚĪňŗĨńŘĚĕŀĚěŋħ
ĻŉĔļŅħŇĬĨńĺŐĪĬȮĨŅĴĸņħńĭȮĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 
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/,ȮĝŋħħŇĬĭŅĚĽŃıŅĬȮ&Bang Saphan series: Bs) 

ĝŋħħŇĬ ĭŅĚĽŃıŅĬ Series: Bs ĔĸŋƞĴĝŋħħŇĬĪňŗȮ32 
ĔŅĶěņŐĬĔħŇĬ&USDA) Coarse-loamy, mixed, active, isohyperthermic Oxyaquic (Typic) 

Udifluvents 
ĽĳŅııŊŘĬĪňŗ ĶŅĭŏĶňĵĭĩŉĚėƞŀĬĕƟŅĚĶŅĭŏĶňĵĭȮĴňėĺŅĴĸŅħĝńĬȮ.+/% 
ĳŌĴŇĽńĦģŅĬ ĽńĬħŇĬĶŇĴĬŘņ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņıŅ 
ĔŅĶĶŃĭŅĵĬŘņ ħň 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚ
ĬŘņ 

ĮŅĬĔĸŅĚĩŉĚŏĶŖĺ ĔŅĶœľĸĭƞŅĬŘņįŇĺħŇĬ ĮŅĬĔĸŅĚ 

ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ŏĮƦĬħŇĬĸŉĔĴŅĔȮħŇĬĭĬĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬȮħŇĬĶƞĺĬĮĬĪĶŅĵȮĽňĬŘņĨŅĸȮĽňĬŘņĨŅĸ 
ĮĬŏľĸŊŀĚȮėƞŅĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħĮŅĬĔĸŅĚĩŉĚŏĮƦĬĔĸŅĚȮ&pH 6.0 ů 7.0)  
ħŇĬĭĬĨŀĬĸƞŅĚȮĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬĮĬĪĶŅĵȮľĶŊŀħŇĬĶƞĺĬĮĬĪĶŅĵĸŃŏŀňĵħȮĴňĽňĬŘņĨŅĸ
ĮĬŏľĸŊŀĚȮĽňĬŘņĨŅĸĮĬŏĪŅȮıĭěŋħĮĶŃĽňĬŘņĨŅĸŏĕƟĴȮħŇĬĸƞŅĚĨŀĬĸƞŅĚĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬ
ĮĬĪĶŅĵȮľĶŊŀĪĶŅĵĮĬĶƞĺĬȮĴňĽňĬŘņĨŅĸĮĬŏľĸŊŀĚȮĽňĬŘņĨŅĸŏĕƟĴȮŐĸŃĽňĬŘņĨŅĸĮĬŏĪŅȮıĭ
œĴĔŅŒĬħŇĬœħƟŒĬĨĸŀħĪŋĔĝńŘĬħŇĬȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħŏĸŖĔĬƟŀĵĩŉĚŏĮƦĬĔĸŅĚȮ 
&pH 6.5 ů 7.0) 

ĕƟŀěņĔńħ ħŇĬŏĮƦĬĪĶŅĵěńħȮŐĸŃŀŅěĴňĬŘņĪƞĺĴĕńĚĭŅĚĝƞĺĚĕŀĚĮƖ 
ĕƟŀŏĽĬŀŐĬŃ ėĺĶŏĸŊŀĔĝĬŇħıŊĝĪňŗĮĸŌĔȮŏĝƞĬȮĴŃıĶƟŅĺȮĽńĭĮŃĶħȮėĺĶĴňĔŅĶŏıŇŗĴŀŇĬĪĶňĵĺńĨĩŋ 

ŒľƟŐĔƞħŇĬȮŏıŊŗŀĮĶńĭĮĶŋĚĽĴĭńĨŇĪŅĚĔŅĵĳŅıħŇĬ 

 ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĮŅĬĔĸŅĚ ĨŗŜŅ ĮŅĬĔĸŅĚĮŅĬĔĸŅĚ ĨŗŜŅ ĮŅĬĔĸŅĚ
25-50 ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ
50-100 ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ  
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Soil Profile Description 
Soil name:  Bang Saphan series Profile code No.: Bs 
Classification: Coarse-loamy, mixed, active, isohyperthermic Oxyaquic (Typic) Udifluvents 
Location: Ban Don Thong, Kamnoet Nopphakhun sub-district, Bang Saphan district, 

Prachuap Khiri Khan province. 
Sheet Name:  - Sheet No.:  - 
Coordinate:  47P 552700E 1241702N Elevation: approx. 26 MSL 
Relief:  flat Slope:  0-2 % 
Physiography:  Valley flats of streams 
Parent material:  Alluvium 
Drainage:  Well drained Permeability:  Moderate 
Runoff:  Medium Ground water depth: - cm 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall: -mm Mean Temp.:  oC Climate type: Tropical monsoon (Am) 
Natural vegetation or land use: abandoned area 
Described by:  K. Duangkamol, W. Rittikesorn,  

A. Chongluangsaard, P. Suttanukool,  
C. Cham-ngern. 

Date:  Sep 19, 2024 

Horizon Depth (cm) Description 
Ap 0-20 Brown (10YR 5/3); loam; moderate very fine to coarse 

subangular blocky structure; friable, slightly sticky and 
moderately plastic; medium very fine to medium 
pores and common coarse to very coarse pores; many 
very fine to medium roots and common coarse to 
very coarse roots; common mica flake (10%); neutral 
(field pH 7.0); clear and smooth boundary to AB. 

AB 20-35 Brown (10YR 5/3) 70% and yellowish brown (10YR 5/4) 
30%; common medium distinct strong brown (7.5YR 
5/8) root mottles; loam; moderate very fine to 
medium subangular blocky structure; friable, slightly 
sticky and moderate plastic; many very fine to 
medium tubular pores and common coarse to very 
coarse tubular pores; many very fine to fine and 
common medium to coarse roots; moderately acid 
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(field pH 6.0); common mica flake (10%); clear and 
smooth boundary to C1. 

C1 35-50/55 Yellowish brown (10YR 5/4); loam; moderate very fine 
to medium subangular blocky structure; friable, 
slightly sticky and moderate plastic; many very fine to 
medium tubular pores and common coarse to very 
coarse tubular pores; many fine to medium roots and 
few very coarse roots; common mica flake (15%); 
slightly acid (field pH 6.5); clear and smooth boundary 
to C2. 

C2 50/55-75/80 Yellowish brown (10YR 5/4) 70% and grayish brown 
(10YR 5/2) 30%); sandy loam (fine sand); moderate 
very fine to medium subangular blocky structure; 
friable, slightly sticky and moderate plastic; common 
fine to coarse tubular pores; common fine to medium 
roots; many mica flakes (40%); slightly acid (field pH 
6.5); clear and smooth boundary to 2C1. 

C3 75/80-105/110 Yellowish brown (10YR 5/4) 80% and grayish brown 
(10YR 5/2) 20%);Ȯcommon medium distinct strong 
brownȮmottles (7.5YR 5/8); sandy loam (fine sand); 
moderate fine to medium subangular blocky 
structure; firm, slightly sticky and moderately plastic; 
common fine to medium tubular pores; common few 
to many roots and few coarse roots; many mica flakes 
(40%); slightly acid (field pH 6.5); clear and smooth 
boundary to 2C2. 

C4 105/110-130 Yellowish brown (10YR 5/4) 80% and grayish brown 
(10YR 5/2) 20%); sandy loam; moderate fine to 
medium subangular blocky structure; firm, slightly 
sticky and slightly plastic; few medium tubular pores; 
few fine to medium roots; many mica flakes (40%); 
slightly acid (field pH 6.5); clear and smooth boundary 
to 2C3. 

C5 130-160 Yellowish brown (10YR 5/6); loamy sand; single 
grained; loose, loose, non-sticky and non-plastic; few 
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medium tubular pores; few fine to medium roots; 
many mica flakes (40%); slightly acid (field pH 6.5); 
clear and smooth boundary to 2C4. 

C6 160-200 Yellowish brown (10YR 5/6); loamy sand; single 
grained; loose, loose, non-sticky and non-plastic; few 
medium tubular pores; few fine to medium roots; 
many mica flakes (40%); neutral (field pH 7.0). 
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ANALYSIS RESULTS  Profile code No. Bang Saphan series 
CaCO3

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI 1/3 
atm.

15 
atm. (cm hr-1) Class

0-20 Ap 35.60  51.00  13.40  0.10  0.10   0.40  8.50  26.50 SiL L 6.1   4.9   9.70  51.7        1.15      22.99  6.97   16.02     12.65    R

20-35 AB 36.00  49.50  14.50  -    -    0.30  5.80  29.90 L L 6.1   4.7   7.40  30.6        1.40      24.36  7.57   16.79     2.68      M

35-50/55 C1 37.30  50.50  12.20  -    0.10   0.20  4.30  32.70 SiL L 6.2   4.8   6.50  23.7        1.27      21.37  6.41   14.96     1.55      MS

50/55-75/80C2 48.90  39.40  11.70  0.10  0.10   1.10  13.60 34.00 L fSL 6.2   4.8   9.00  21.0        1.30      17.92  5.95   11.97     0.26      S

75/80-110C3 25.00  58.20  16.80  -    0.10   0.40  3.30  21.20 SiL fSL 6.4   4.9   6.80  25.3        1.31      25.18  8.39   16.79     0.40      S

110-130 C4 73.10  19.30  7.60    0.50  0.50   10.20 41.80 20.10 SiL SL 6.5   5.0   5.80  13.9        1.30      8.34    3.47   4.87      34.24    VR

130-160 C5 87.00  8.50    4.50    0.10  1.80   18.00 51.00 16.10 LS LS 6.7   5.0   4.70  9.7         1.30      4.29    1.94   2.35      27.42    VR

160-200 C6 90.20  7.80    2.00    0.10  2.50   33.40 46.50 7.70  S LS 6.8   5.1   2.10  9.5         1.25      3.79    1.63   2.16      56.99    VR

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1) K (mg kg-

1) NH4OAc
USDA grading Sand-fraction grading Bray 2 Olsen

%

Depth (cm)

Density 
bulk (Mg 

m-3)

Field moist 
(% by weight)

 
 

Depth MoistureC OM N
ECEC  

(cmol kg-1)

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAc By SUM Ece Ec 1:5

0-20  0.91  1.57 4.53  2.01  0.15  nd    6.69 3.05        9.08    0.68         73.68      68.69        6.69
20-35  0.75  1.29 4.90  1.80  0.09  nd    6.79 3.28        8.94    0.62         75.95      67.43        6.79

35-50/55  0.63  1.09 4.47  1.58  0.08  nd    6.13 2.27        7.59    0.62         80.76      72.98        6.13
50/55-75/80  0.47  0.81 4.08  1.31  0.07  nd    5.46 2.99        6.91    0.59         79.02      64.62        5.46
75/80-110  0.68  1.18 5.28  2.07  0.08  nd    7.43 3.50        9.69    0.58         76.68      67.98        7.43
110-130  0.20  0.35 2.52  0.97  0.04  nd    3.53 1.89        4.30    0.57         82.09      65.13        3.53
130-160  0.10  0.18 1.39  0.57  0.04  nd    2.00 1.91        2.65    0.59         75.47      51.15        2.00
160-200  0.05  0.09 1.02  0.41  0.03  nd    1.46 1.87        1.99    1.00         73.37      43.84        1.46

Air 
dried 
to 

oven 

Electrotical 
con. (ds/m)

Base saturn (%)
Exchange capacity and cations 

(cmol(+)/kg)
CEC Extr.  

Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)
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ĳŅıĪňŗȮ0ȮŐįĬĪňŗŐĽħĚĨņŐľĬƞĚıŊŘĬĪňŗěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĭŅĚĽŃıŅĬȮȮ
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0,ȮĝŋħħŇĬĝŃŀŜŅȮ&Cha am series: Ca) 

ĝŋħħŇĬ ĝŃŀņ Series: Ca ĔĸŋƞĴĝŋħħŇĬĪňŗȮ7 
ĔŅĶěņŐĬĔħŇĬȮ&USDA) Fine, smectitic, semiactive, acid, isohyperthermic Sulfic Endoaquepts 

ĽĳŅııŊŘĬĪňŗ ĶŅĭŏĶňĵĭĩŉĚėƞŀĬĕƟŅĚĶŅĭŏĶňĵĭȮĴňėĺŅĴĸŅħĝńĬȮ.+/% 
ĳŌĴŇĽńĦģŅĬ ĪňŗĶŅĭĬŘņĪŃŏĸŏėĵĪƞĺĴĩŉĚ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņıŅĪńĭĩĴĭĬĨŃĔŀĬĪŃŏĸŏĔƞŅ 
ĔŅĶĶŃĭŅĵĬŘņ ŏĸĺ 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚĬŘņ ĝƟŅ ĔŅĶœľĸĭƞŅĬŘņ

įŇĺħŇĬ 
ĝƟŅ 

ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ħŇĬĸŉĔȮĴňħŇĬĭĬŏĮƦĬħŇĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚľĶŊŀħŇĬŏľĬňĵĺȮĽňĬŘņĨŅĸĮĬŏĪŅȮ 
ĽňĬŘņĨŅĸĮĬŏĪŅŏĕƟĴȮľĶŊŀĽňĬŘņĨŅĸȮĴňěŋħĮĶŃĽňĬŘņĨŅĸĮĬŏľĸŊŀĚȮĮĢŇĔŇĶŇĵŅħŇĬ
ŏĮƦĬĔĶħěńħĴŅĔȮ&pH 4.5-5.0) ħŇĬĸƞŅĚĨŀĬĭĬŏĮƦĬħŇĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮľĶŊŀ 
ħŇĬŏľĬňĵĺȮĽňŏĪŅȮĽňŏĪŅĮĬŏĕňĵĺĴŃĔŀĔȮĴňěŋħĮĶŃĽňŐħĚȮĽňĬŘņĨŅĸĮĬŏľĸŊŀĚȮ 
ıĭěŅőĶœĞĨƢĪňŗėĺŅĴĸŉĔĨńŘĚŐĨƞ 3.ȮĞĴ,ȮĸĚœĮȮħŇĬĸƞŅĚĨŀĬĸƞŅĚȮŏĮƦĬħŇĬŏľĬňĵĺŏĸĬȮ
ĽňŏĪŅȮĽňŏĪŅĮĬĬŘņĨŅĸŀƞŀĬȮŐĸŃĽňŏĪŅĮĬĝĴıŌȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħĶŋĬŐĶĚĩŉĚ
ĔĶħěńħĴŅĔȮ&pH 4.0-4.5) ŀŅěıĭėĶŅĭŏĔĸŊŀĪňŗįŇĺħŇĬȮŐĸŃĴňĮĶŇĴŅĦĞńĸŏĲŀĶƢĽŌĚ
ŒĬħŇĬ 

ĕƟŀěņĔńħ ħŇĬŏĮƦĬĔĶħěńħŐĸŃĴňėĶŅĭŏĔĸŊŀĸŀĵĪňŗįŇĺľĬƟŅȮĔŅĶĪņĬŅœĴƞėƞŀĵœħƟįĸȮ 
ěŉĚĴńĔĮĸƞŀĵœĺƟŏĮƦĬĪňŗĶĔĶƟŅĚĺƞŅĚŏĮĸƞŅ 

ĕƟŀŏĽĬŀŐĬŃ ĨƟŀĚŐĔƟĽĳŅıėĺŅĴŏĮƦĬĔĶħĕŀĚħŇĬȮőħĵŒĝƟĺńĽħŋĮŌĬĝĬŇħĨƞŅĚȮŕȮŐĸŃėĺĶĴň 
ĔŅĶĮƚŀĚĔńĬĬŘņĪŃŏĸŏĕƟŅĩŉĚ 

 ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĮŅĬĔĸŅĚĮŅĬĔĸŅĚĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
25-50 ĨŗŜŅ ĮŅĬĔĸŅĚĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
50-100 ĨŗŜŅ ĮŅĬĔĸŅĚĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ 
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Soil Profile Description 
Soil name:  Cha-am series Profile code No.: Ca 
Classification: Fine, smectitic, semiactive, acid, isohyperthermic Sulfic Endoaquepts 
Location: near Wat Nong Ta Pod (200 m), Cha-am subdistrict, Cha-am district, Phetchaburi 

province. 
Sheet Name:  - Sheet No.:  - 
Coordinate:  47P 605411E 1419035N Elevation: approx. 4 MSL 
Relief:  flat Slope:  1 % 
Physiography:  fringes of tidal flats which are sometimes flooded by sea water 
Parent material:  marine sediments mixed with riverine alluvium under brackish water 

influence 
Drainage:  poorly drained Permeability:  slow 
Runoff:  low Ground water depth: 200cm 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:  mm Mean Temp.:  oC Climate type: Tropical savannah (Aw) 
Natural vegetation or land use: abandoned area 
Described by:  N. Chanchirawuthikun et al. Date:  Feb 1, 2024 
 

Horizon Depth (cm) Description 
Ag 0-20 Dark grayish brown (10YR4/2-3) 80% and dark grayish 

brown (10YR4/2), common fine distinct yellowish brown 
(10YR5/8) mottles; clay; strong very coarse subangular 
blocky structure; extremely hard, very firm, moderately 
sticky and very plastic; many very fine and fine tubular 
pores, common fine vesicular pores and few medium 
tubular pores; common very fine to fine roots; reaction 
with silver nitrate (AgNO3) 15 ppm; slightly alkaline (field pH 
7.5); gradual and wavy boundary to Bg1. 

Bg1 20-40 Gray (10YR 5/1), common fine to medium prominent red 
(2.5YR4/8) and few fine distinct yellowish brown (10YR5/8) 
mottles; clay; strong coarse to very coarse subangular 
blocky structure; extremely hard, very firm, very sticky and 
very plastic; many very fine and fine tubular pores, 
common fine vesicular pores and few medium tubular 
pores; few very fine to fine roots and few medium roots; 
many patchy of ferrous oxide on ped faces and crack, 
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Horizon Depth (cm) Description 
common pressure faces; chemical reaction with silver 
nitrate (AgNO3) 15 ppm; extremely acid (field pH 3.0); 
gradual and wavy boundary to Bg2. 

Bg2 40-65 Gray (10YR 6/1) 60% and light gray (10YR7/2) 40%; 
common fine to medium prominent red (2.5YR4/8) few 
fine distinct yellowish red (5YR5/8) and  few fine distinct 
yellowish brown (10YR5/8) mottles; moderate medium to 
very coarse subangular blocky structure; very firm; very 
sticky and very plastic; many very fine and fine  tubular 
pores, common few vesicular pores; few very fine and 
medium roots; common patchy of ferrous oxides on ped 
faces and cracks, common pressure faces; chemical 
reaction with silver nitrate (AgNO3) 15 ppm; extremely acid 
(field pH 3.0); gradual and irregular boundary to Bjg1. 

Bjg1 65-90 Gray (10YR 6/1) 80% and light gray (10YR 7/2) 20%; 
common medium to coarse prominent olive yellow (2.5YR 
6/6), few fine prominent red (2.5YR 4/8); few fine distinct 
strong brown (7.5YR5/8) mottles; moderate medium to 
very coarse subangular blocky structure; very firm, very 
sticky and very plastic; common very fine and fine tubular 
pores and fine vesicular pores; few fine and medium roots; 

common patchy of jarosites and few ferrous oxides; few 
gypsum crystals on pore walls; chemical reaction with 
silver nitrate (AgNO3) 15 ppm; extremely acid (field pH 3.0); 
gradual and wavy boundary to Bjg2. 

Bjg2 90-125 Grayish brown (10YR 5/2); many medium to coarse 
prominent olive yellow (2.5Y 6/6) and common fine to 
medium distinct yellowish brown (10YR5/8) mottles; clay; 
moderate medium to very coarse subangular blocky 
structure; very firm, very sticky and very plastic; common 
very fine tubular pores and vesicular pores; few fine roots; 
many patchy of jarosite on ped faces and few ferrous 
oxides; few gypsum crystals on pore walls; chemical 
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Horizon Depth (cm) Description 
reaction with silver nitrate (AgNo3) 15 ppm; extremely acid 
(field pH 3.0); gradual and wavy boundary to Bjg3. 

Bjg3 125-150 Light brownish gray (10YR 6/2), few fine to medium 
prominent olive yellow (2.5Y 6/8) and few fine distinct 
yellowish brown (10YR 5/8) mottles; clay; moderately 
weak medium to very coarse subangular blocky structure; 
very firm, very sticky and very plastic; few very fine tubular 
pores and common fine vesicular pores; few fine roots; few 
patchy of jarosites and ferrous oxides on ped faces; few 
gypsum crystals on pore walls; chemical reaction with 
silver nitrate (AgNO3) 15 ppm; extremely acid (field pH 3.0); 
gradual and wavy boundary to Cg1. 

Cg1 150-185 Gray (10YR7/1) 80% and pinkish gray (7.5YR 7/2) 20%, 
common fine distinct yellowish brown (10YR 5/8) mottles; 
clay; moderately weak fine to coarse subangular blocky 
structure; very firm, moderate sticky and very plastic; few 
very fine tubular pores and common fine vesicular pores; 
few very fine to fine roots; common patchy of ferrous 
oxides on ped faces and common silt coat on ped faces; 
chemical reaction with silver nitrate (AgNO3) 15 ppm; 
extremely acid (field pH 3.5); gradual and wavy boundary 
to Cg2. 

Cg2 185-200+ Gray (10YR7/1) 80% and pinkish gray (7.5YR 7/2) 20%, few 
medium distinct yellowish brown (10YR 5/6) and common 
fine to medium distinct yellowish red (5YR 5/8); slightly 
gravelly clay; moderately weak fine to medium subangular 
blocky structure; very firm, moderately sticky and very 
plastic; common very fine and fine tubular pores and 
common fine vesicular pores; many patchy of ferrous 
oxides on ped faces and common silt coat on ped faces; 
chemical reaction with silver nitrate (AgNO3) 15 ppm; very 
strong acid (field pH 4.5). 
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ANALYSIS RESULTS  Profile code No. Cha am series 
CaCO3

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI 1/3 
atm.

15 
atm.

(cm hr-1) Class

0-20 Ag 5.40   45.00 49.60 0.20  0.70  1.20  1.60  1.70  SiC C 4.8   3.7   1.80  183.0      1.53    29.09  19.98 9.11      0.22      S

20-40 Bg1 7.10   44.50 48.40 1.00  1.10  1.30  2.10  1.60  SiC C 4.1   3.2   1.60  118.0      1.56    27.87  18.93 8.94      0.29      S

40-65 Bg2 7.20   42.10 50.70 1.20  1.00  1.10  2.40  1.50  SiC C 3.9   3.1   2.50  124.0      1.71    29.84  19.97 9.87      0.01      VS

65-90 Bjg1 5.70   36.10 58.20 0.30  0.30  1.00  2.40  1.70  C C 3.7   3.1   1.40  125.0      1.66    32.74  21.78 10.96     0.42      S

90-125 Bjg2 7.60   33.50 58.90 0.50  0.90  1.50  2.70  2.00  C C 3.6   3.0   1.50  125.0      1.49    34.87  22.63 12.24     -       VS

125-150 Bjg3 18.70 48.30 33.00 0.30  0.80  2.70  8.20  6.70  SiCL C 3.7   3.1   2.40  95.0        1.46    23.86  16.54 7.32      0.21      S

150-185 Cg1 22.00 42.80 35.20 0.50  1.60  3.40  9.20  7.30  CL C 3.9   3.1   5.00  98.5        1.72    21.28  15.03 6.25      1.47      MS

185-200 Cg2 19.50 37.50 43.00 3.10  2.10  3.40  5.40  5.50  C sgC 4.1   3.4   1.20  147.0      1.67    24.36  16.07 8.29      0.06      VS

Olsen

%

Depth (cm)

Density 
bulk 

(Mg m-3)

Field moist 
(% by weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1) K (mg kg-

1) NH4OAc
USDA grading Sand-fraction grading Bray 2

 
 

Depth MoistureC OM N
ECEC  

(cmol kg-1)

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAc By SUM Ece Ec 1:5

0-20  1.06  1.82 3.94  4.76   2.37  0.43   11.50 7.72        11.69      23.57    98.37      59.83 2.19 25.5320.69
20-40  0.36  0.62 4.45  4.89   4.25  0.29   13.88 7.79        12.43      25.68      100     64.05 6.56 52.3519.58
40-65  0.22  0.38 4.60  4.76   4.61  0.29   14.26 8.12        16.77      33.08    85.03      63.72 6.02 42.7423.49
65-90  0.37  0.63 5.40  5.43   4.98  0.30   16.11 8.14        14.91      25.62      100     66.43 8.00 62.5824.24
90-125  0.40  0.69 5.51  59.10 5.04  0.31   69.96 8.82        16.00      27.16      100     88.80 6.95 37.6316.64
125-150 0.13 0.22 3.48  3.41   3.18  0.22  10.29 8.02        9.00        27.27      100     56.20 6.05 50.7414.54
150-185 0.09 0.15 3.31  2.96   2.88  0.25  9.40   7.67        6.11        17.36      100     55.07 5.60 76.0415.34
185-200 0.10 0.18 5.87  4.11   3.84  0.35  14.17 7.54        13.39      31.14      100     65.27 3.62 21.4411.50

ESPSARAir 
dried 
to 

oven 

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations 

(cmol(+)/kg)
CEC Extr.  

Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)

 

 



23 
 

 

 
ĳŅıĪňŗȮ1ȮŐįĬĪňŗŐĽħĚĨņŐľĬƞĚıŊŘĬĪňŗěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĝŃŀņ
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1,ȮĝŋħħŇĬŏĝňĵĶŒľĠƞȮ(Chian Yai series: Cyi) 

ĝŋħħŇĬ ŏĝňĵĶŒľĠƞ Series: Cyi ĔĸŋƞĴĝŋħħŇĬĪňŗȮ/. 
ĔŅĶěņŐĬĔħŇĬȮ&USDA) Fine, mixed, superactive, acid, isohyperthermic Haplic Sulfaquents 

ĽĳŅııŊŘĬĪňŗ ŐŀƞĚľĶŊŀıŊŘĬĪňŗıĶŋȮĴňėĺŅĴĸŅħĝńĬ Ȯ.+/% 
ĳŌĴŇĽńĦģŅĬ ĪňŗĶŅĭĬŘņĪŃŏĸŏėĵĕŉŘĬĩŉĚ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĪŃŏĸ 
ĔŅĶĶŃĭŅĵĬŘņ ŏĸĺ 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚĬŘņ ĝƟŅ ĔŅĶœľĸĭƞŅĬŘņįŇĺħŇĬ ĝƟŅ 
ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ħŇĬŏľĬňĵĺĸŉĔĴŅĔȮħŇĬĭĬŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺľĶŊŀħŇĬŏľĬňĵĺȮĴňĽňħņȮ 

ĽňŏĪŅŏĕƟĴȮľĶŊŀĽňĬŘņĨŅĸŏĕƟĴȮĮĬŏĻļıŊĝȮ&ľĶŊŀĴňĝńŘĬħŇĬŀŇĬĪĶňĵƢĭŅĚȮŕȮĽňĬŘņĨŅĸ
ŏĕƟĴĪńĭŀĵŌƞħƟŅĬĭĬ'ȮĮĢŇĔŇĶŇĵŅħŇĬȮŏĮƦĬĔĶħĶŋĬŐĶĚĩŉĚĔĶħěńħĴŅĔȮ&pH 3.5-4.5) 
ħŇĬĸƞŅĚȮŏĮƦĬĝńŘĬħŇĬŏĸĬŏľĬňĵĺȮĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬŏľĬňĵĺľĶŊŀħŇĬŏľĬňĵĺĮĬĪĶŅĵ
ŐĮƚĚȮ&half rip silty clay to clay) ĽňŏĪŅȮľĶŊŀĽňŏĪŅĮĬĽňŏĕňĵĺĴŃĔŀĔŒĬĝńŘĬĸŉĔȮ
ŕȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħěńħĴŅĔĩŉĚĔĶħěńħȮ&pH 4.5-5.5) ĴňĻńĔĵĳŅıŏĮƦĬ 
ħŇĬŏĮĶňŘĵĺěńħȮľĶŊŀħŇĬĔĶħĔņĴŃĩńĬŏĴŊŗŀħŇĬŐľƟĚ 

ĕƟŀěņĔńħ ħŇĬŏĮĶňŘĵĺěńħȮĴňīŅĨŋŀŃĸŌĴŇŏĬňĵĴȮŏľĸŖĔȮŐĸŃŐĴĚĔŅĬňĽĩŌĔĸŃĸŅĵŀŀĔĴŅ
ĴŅĔěĬŏĮƦĬıŇļĨƞŀıŊĝȮīŅĨŋĲŀĽĲŀĶńĽĩŌĔĨĶŉĚıŊĝħŌħœĮŒĝƟœĴƞœħƟȮŐĸŃĴň 
ĬŘņŐĝƞĕńĚĬŅĬŒĬĶŀĭĮƖ 

ĕƟŀŏĽĬŀŐĬŃ ėĺĶĴňĔŅĶĮĶńĭĮĶŋĚħŇĬȮėĺĭėŋĴŐĸŃĸħėĺŅĴŏĮƦĬĔĶħĕŀĚħŇĬȮĽƞĺĬĭĶŇŏĺĦ
ĪňŗŏĮƦĬĮƙŅŏĽĴŖħȮėĺĶěŃĶńĔļŅĽĳŅıĮƙŅœĺƟ 

 

ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĽŌĚ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
25-50 ĽŌĚ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
50-100 ĽŌĚ ĽŌĚ ĮŅĬĔĸŅĚĮŅĬĔĸŅĚ ĽŌĚ ĽŌĚ  
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Soil Profile Description 
Soil name:  Chian Yai   Profile code No.: : Cyi 
Classification: Fine, mixed, superactive, acid, isohyperthermic Haplic Sulfaquents 
Location: Mae Chao Yu Hua sub-district, Chian Yai district, Nakhon Si Thammarat Province 
Sheet Name:  Amphoe Chian Yai Sheet No.:  3.03III 
Coordinate:  47P 619315E 894759N Elevation: approx. 3.7 MSL 
Relief:  flat Slope:  0-2 % 
Physiography:  former tidal flat 
Parent material:  marine sediments 
Drainage:  poorly drainage Permeability:  slow 
Runoff:  low Ground water depth:  70 cm 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:Ȯ
2,613.3mm 

Mean Temp.:  27.4oC Climate type: Tropical monsoon 
(Am) 

Natural vegetation or land use: melaleuca forest (swamp forest) 
Other: 
Described by:  K. Duangkamol Date: May 19, 2024 
P. Intamo A. Chongluengsaard, W. Rittikesorn 
S. Skunareemit, T. Khongchai, P. Suttanukool 
 

Horizon Depth (cm) Description 
Oi 0+7 BlackȮ&10YR 2-1';Ȯclay loam;Ȯfibric materials and 

loam about 60#Ȯfiber; very firm, very sticky and very 
plastic; manyȮvery fine to medium tubular pores; 
manyȮvery fineȮto medium and common coarseȮ
roots; many dry leavesȮand mucky peat (humic soil 
material); extremely acid &field pH 3,5'; clear and 
smoothȮboundary to A, 

A 7+30 Mixed grayish brownȮ&10YR 5-2' and brown &10YR 
5-3'; silty clay; moderate fine to mediumȮprismatic 
structure; veryȮfirm, moderately sticky and very 
plastic; commonȮfine to medium tubular pores; 
manyȮvery fineȮto medium and few coarseȮroots; 
organic matter (leaves fossil) content of 10 percent; 
extremely acid &field pH 3,5'; clear and smooth 
boundary to Cg1, 
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Horizon Depth (cm) Description 
Cg1 30+60 Light brownish grayȮ&10YR6-2'; half ripe silty clay; 

massive; very sticky and very plastic; commonȮfine 
to mediumȮand few coarse tubular pores; manyȮvery 
fineȮto medium and few coarseȮroots; organic matter 
(leaves fossil) content of 10 percent; extremely acid 
&field pH 4,0'; clear and smooth boundary to Cg2, 

Cg2 60+85 GrayȮ&10YR6-1'; half ripe silty clay; massive; very 
sticky and very plastic; common fine to mediumȮ
tubular pores; manyȮvery fineȮto mediumȮroots; 
organic matter (leaves fossil) content of 30 percent; 
extremely acid &field pH 4,0'; clear and smooth 
boundary to Cg3, 

Cg3 85+110 GrayȮ&Gley1 5-N'; half ripe clay; massive; very sticky 
and very plastic; common fine to medium tubular 
pores; manyȮvery fineȮto coarseȮroots; organic matter 
(leaves fossil) content of 20 percent; extremely acid 
&field pH 4,0'; clear and smooth boundary to Cg4, 

Cg4 110+130 GrayȮ&Gley1 6-N'; half ripe clay; massive; very sticky 
and very plastic; many very fine to fine root; organic 
matter (leaves fossil) content of 20 percent; 
extremely acid &field pH 4,5'; clear and smooth 
boundary to Cg5, 

Cg5 130+150) Greenish grayȮ&Gley1 6-10Y'; half ripe clay; massive; 
very sticky and very plastic; many very fine to fine 
root; organic matter (leaves fossil) content of 20 
percent; very strongly acid &field pH 5.0', 
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ANALYSIS RESULTS  Profile code No. Chian Yai series 

CaCO3

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI 1/3 
atm.

15 
atm.

(cm hr-1) Class

0-7 Oi 8.5   31.5 60.0 1.9   1.0   0.9   1.3   3.4   C Cl 3.1   2.8 7.90   97.00        0.56    91.23  30.35 60.88     34.02    VR

7-30 A 13.3 20.6 66.1 0.1   0.2   0.4   0.5   12.1 C SiC 3.6   3.3 6.70   89.50        0.92    45.83  26.09 19.74     1.26      MS

30-60 Cg1 0.4   39.7 59.9 0.1   -  0.1   0.1   0.1   C SiC 3.6   3.1 4.70   175.50       1.07    42.34  23.68 18.66     0.02      VS

60-85 Cg2 0.4   40.1 59.5 -  0.1   0.1   0.2   -   C SiC 3.0   2.6 9.20   196.50       0.89    44.95  24.45 20.50     2.76      M

85-110Cg3 1.0   82.7 16.3 0.1   0.2   0.1   0.2   0.4   SiL Cl 2.5   2.2 14.90 98.50        0.92    46.04  26.18 19.86     0.03      VS

Olsen

%
Depth 
(cm)

Density 
bulk 

(Mg m-3)

Field moist 
(% by 
weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.)

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1) K (mg kg-1) 
NH4OAc

USDA grading Sand-fraction grading Bray 2

 
 

Depth MoistureC OM N
ECEC  

(cmol kg-1)

(cm) (%) (%) (%) (%) Ca Mg K Na SUM NH4OAc
100g 
clay

NH4OAcBy SUM Ece Ec 1:5

0-7  16.69  28.78 2.70  1.68   0.24   0.28           4.90 6.70       54.28      90.47     9.03   42.24
7-30    8.27  14.26 4.13  2.65   0.22   0.17           7.17 8.52       27.18      41.12   26.38   45.70
30-60    2.30    3.96 3.33  3.45   0.43   0.32           7.53 8.14       22.54  37.63      33.41   48.05
60-85    4.14    7.13 4.14  5.32   0.43   0.55         10.44 8.54       26.73  44.92      39.06   55.01
85-110    5.17    8.91 7.05  10.13 0.14   0.35         17.67 8.76       26.22  160.86    67.39   66.86

Air dried 
to oven 
dried

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations (cmol(+) kg-1) CEC 
Al KCI extr.

(cmol kg-1)
Extr.  
Acidity 

(cmol kg-1)
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ĳŅıĪňŗȮ2ȮȮŐįĬĪňŗŐĽħĚĨņŐľĬƞĚıŊŘĬĪňŗěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬŏĝňĵĶŒľĠƞ
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2. ĝŋħħŇĬħŀĬŏěħňĵƢȮ&Don Chedi series: Dc) 

ĝŋħħŇĬ:  ħŀĬŏěħňĵƢ Series: Dc ĔĸŋƞĴĝŋħħŇĬĪňŗȮ38 
ĔŅĶěņŐĬĔħŇĬȮ&USDA)  Coarse-loamy, mixed, active, isohyperthermic Typic Haplustalfs 
ĽĳŅııŊŘĬĪňŗ ĸŌĔėĸŊŗĬĸŀĬĸŅħŏĸŖĔĬƟŀĵȮĴňėĺŅĴĸŅħĝńĬȮ0+5% 
ĳŌĴŇĽńĦģŅĬ ĽƞĺĬĽŌĚĕŀĚŏĬŇĬĨŃĔŀĬĶŌĮıńħȮ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņıŅ 
ĔŅĶĶŃĭŅĵĬŘņ ħň 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚ
ĬŘņ 

ĮŅĬĔĸŅĚ ĬŘņœľĸĭƞŅįŇĺħŇĬ ĮŅĬĔĸŅĚ 

ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ŏĮƦĬħŇĬĸŉĔĴŅĔȮħŇĬĭĬŏĮƦĬħŇĬĪĶŅĵĮĬĶƞĺĬĩŉĚħŇĬĶƞĺĬĮĬĪĶŅĵȮĴňĽňĬŘņĨŅĸȮ
ĬŘņĨŅĸĮĬŏĪŅŏĕƟĴȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħĮŅĬĔĸŅĚĩŉĚŏĮƦĬĔĸŅĚȮ 
&pH 6.0-7.0) ħŇĬĸƞŅĚŏĮƦĬħŇĬĶƞĺĬĮĬĪĶŅĵȮĽňĬŘņĨŅĸŏĕƟĴȮħŇĬĽňŏĪŅĮĬĝĴıŌ 
ŐĸŃŀŅěıĭěŋħĮĶŃĽňœħƟȮħŇĬĸƞŅĚĨŀĬĸƞŅĚŀŅěıĭĽŅĶĴĺĸıŀĔĕŀĚŏľĸŖĔŐĸŃ
ŐĴĚĔŅĬňĽȮľĶŊŀĻŇĸŅŐĸĚŀƞŀĬœħƟĮĶŇĴŅĦŏĸŖĔĬƟŀĵȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħěńħ 
ĩŉĚĔĶħŏĸŖĔĬƟŀĵȮ&pH 5.5-6.5) 

ĕƟŀěņĔńħ ėĺŅĴŀŋħĴĽĴĭŌĶĦƢĕŀĚħŇĬĨŗņȮħŇĬŏĮƦĬĪĶŅĵȮėĺŅĴŀŋƟĴĬŘņĕŀĚħŇĬĨŗņ 
ĕƟŀŏĽĬŀŐĬŃ ħŇĬŏĮƦĬĪĶŅĵȮėĺĶĮĶńĭĮĶŋĚħƟŅĬĔŅĵĳŅıĕŀĚħŇĬŏıŊŗŀŒľƟħŇĬŏıŊŗŀŒľƟħŇĬŀŋƟĴĬŘņœħƟ

ĴŅĔĕŉŘĬ 

 

ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
25-50 ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ
50-100 ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ 

 
  



30 
 

 

Soil Profile Description 
Soil name:  Don Chedi Profile code No.: Dc 
Classification: Coarse-loamy, mixed, superactive, isohyperthermic Typic Haplustalfs 
Location: Ban Nong Hua Ling, Sra Krachom sub-district, Don Chedi district, Suphan Buri 

province 
Sheet Name:  

 
Sheet No.:  

 

Coordinate:  47P 591097E 1616863N Elevation: approx. 29 MSL 
Relief:  gently undulating Slope:  2 % 
Physiography:  upper alluvial fan 
Parent material:  alluvium 
Drainage:  well drained Permeability:  moderate 
Runoff:  medium Ground water depth: > 2 m 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:  mm Mean Temp.: oC Climate type: Tropical savanna (Aw) 
Natural vegetation or land use: cassava 
Other: 
Described by: K. Duangkamol, W. Rittikesorn,  

A. Chongluangsaard, P. Suttanukool,  
C. Cham-ngern 

Date: Sep 2, 2024 

 

Horizon DepthȮ(cm) Description 
Ap1 0-25 Brown (10YR4/3) 80% and dark grayish brown (10YR4/2) 

20%; loamy sand; weak fine subangular blocky structure; 
soft, very friable, non-sticky and non-plastic; few very fine 
tubular pores and common fine vesicular pores; 
common fine to medium roots; and few coarse roots; 
slightly acid (field pH 6.5); clear and smooth boundary to 
Ap2. 

Ap2 25-45/50 Brown (10YR4/3); sandy loam; moderate fine to medium 
subangular blocky structure; soft, very friable, non-sticky 
and non-plastic; few fine tubular pores; neutral (field  
pH 7.0); clear and smooth boundary to Bt1. 
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Horizon DepthȮ(cm) Description 
Bt1 45/50-80 Strong brown (7.5YR 4/6); sandy loam; moderate fine to 

medium subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; common fine vesicular pores; 
few clay bridge between sand grains; very strong acid 
(field pH 4.5); clear and smooth boundary to Bt2. 

Bt2 80-110 Strong brown (7.5YR5/6); sandy loam; moderate fine to 
medium subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; few fine tubular pores; few clay 
bridge between sand grains; few very fine to fine roots; 
termite hole; extremely acid (field pH 4.0); clear and 
smooth boundary to Bt3.   

Bt3 110-130 Strong brown (7.5YR5/6); sandy loam; moderate fine to 
medium subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; few fine tubular pores; few clay 
bridge between sand grains; termite holes; extremely 
acid (field pH 3.0); clear and smooth boundary to Bt4.  

Bt4 130-157/160 Pinkish gray (7.5YR 7/2) 70% and strong brown (7.5YR 5/6); 
sandy loam; strong medium to coarse; subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly 
plastic; few fine tubular pores; few clay bridge between 
sand grains; extremely acid (field pH 4.0); clear and 
smooth boundary to Bt5. 

Bt5 157/160-200 Pinkish gray (7.5YR 7/2); common medium distinct yellowish 
red (5YR 5/8); slightly sandy clay loam; strong medium 
subangular blocky structure; slightly hard, friable, slightly 
sticky and slightly plastic; few clay bridge between sand 
grains; common coarse irregular manganese oxide nodules 
(15%) and many coarse laterites (15%) moderately acid 
(field pH 6.0) 
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ANALYSIS RESULTS  Profile code No. Don Chedi series 

CaCO3

%

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI
1/3 
atm.

15 atm. (cm hr-1) Class

0-25 Ap1 77.4  19.1  3.5   2.6   7.4   12.8  28.1  26.5  LS LS 6.1   5.5   7.00  165.50       1.49      6.77   2.04   4.73      3.72      M

25-45/50 Ap2 77.3  18.2  4.5   2.9   7.0   11.9  28.0  27.5  LS LS 6.4   5.4   6.30  178.50       1.55      6.44   2.37   4.07      2.97      M

45/50-80 Bt1 68.4  18.0  13.6  1.7   5.6   10.7  27.2  23.2  SL SL 4.8   3.8   2.30  471.50       1.63      9.63   5.24   4.39      5.64      M

80-110 Bt2 69.0  19.9  11.1  1.9   5.0   12.2  26.8  23.1  SL SL 4.5   3.6   1.90  240.50       1.51      9.13   4.76   4.37      8.83      MR

1110-130Bt3 67.6  21.8  10.6  2.5   5.4   10.3  24.3  25.1  Sl SL 4.2   3.6   2.00  88.00        1.44      8.95   4.30   4.65      10.85    MR

130-157/160Bt4 67.7  22.7  9.6   2.4   5.4   9.8   23.8  26.3  SL SL 4.2   3.6   1.50  13.00        1.57      9.52   4.08   5.44      6.53      MR

157/160-200Bt5 74.8  22.2  3.0   2.5   5.1   9.5   28.3  29.4  LS sgSCL 4.9   3.9   0.80  32.50        1.54      7.10   1.93   5.17      3.59      M

Olsen

Depth (cm)

Density 
bulk (Mg 

m-3)

Field 
moist 
(% by 
weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1)

K (mg kg-1) 
NH4OAcUSDA grading Sand-fraction grading

Bray 2

 
Depth MoistureC OM N ECEC  

(cmol kg-1)

Fe-EDTAFe2O3

(cm) (%) (%) (%) (%) Ca Mg K Na SUM NH4OAc100g 
clay

NH4OAcBy SUM Ece Ec 1:5 (%) DCB (%)

0-25  0.42  0.73 1.76  0.67  0.40  nd     2.83 1.19       0.35       10.00     100   70.40
25-45/50  0.36  0.62 1.80  0.58  0.46  nd     2.84 1.57       0.50       11.11     100   64.40
45/50-80  0.21  0.37 0.80  0.50  1.20  nd     2.50 3.71       0.75    5.51          100   40.26
80-110  0.16  0.27 0.49  0.28  0.62  0.28      1.67 3.63       0.47    4.23          100   31.51

1110-130  0.13  0.22 0.64  0.31  0.24  nd     1.19 3.69       0.34    3.21          100   24.39
130-157/160 0.12 0.21 0.87  0.42  0.09  nd 1.38    3.29       0.39    4.06          100 29.55   
157/160-200 0.07 0.12 0.75  0.32  0.03  nd 1.10    1.39       0.41    13.67        100 44.18   

Air dried 
to oven 
dried

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations 

(cmol(+) kg-1)

CEC Extr.  
Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)
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ĳŅıĪňŗȮ3ȮŐįĬĪňŗŐĽħĚĨņŐľĬƞĚıŊŘĬĪňŗěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬħŀĬŏěħňĵƢ
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3,ȮĝŋħħŇĬľŅħŒľĠƞȮ(Hat Yai series: Hy) 

ĝŋħħŇĬ ľŅħŒľĠƞȮ Series: Hy ĔĸŋƞĴĝŋħħŇĬĪňŗȮ23 
ĔŅĶěņŐĬĔħŇĬȮ&USDA) Clayey-skeletal, kaolinitic, subactive, isohyperthermic Typic Paleudults 
ĽĳŅııŊŘĬĪňŗ ıŊŘĬĪňŗĸŌĔėĸŊŗĬĸŀĬĸŅħŏĸŖĔĬƟŀĵĩŉĚĸŌĔėĸŊŗĬĸŀĬĝńĬȮĴňėĺŅĴĸŅħĝńĬȮ0+/0% 
ĳŌĴŇĽńĦģŅĬ ĨŃıńĔĨŃĔŀĬĬŘņıŅĶŃħńĭĔĸŅĚĩŉĚĽŌĚ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņıŅŏĔƞŅ 
ĔŅĶĶŃĭŅĵĬŘņ ħň 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚĬŘņ ĮŅĬĔĸŅĚ ĬŘņœľĸĭƞŅįŇĺħŇĬ ĮŅĬĔĸŅĚ 
ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ŏĮƦĬħŇĬŏľĬňĵĺĨŊŘĬĩŉĚĝńŘĬĸŌĔĶńĚȮľĶŊŀľŇĬĔĶĺħĔĸĴĴĬľĬŅŐĬƞĬĴŅĔȮħŇĬĭĬ 

ŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵȮľĶŊŀħŇĬĶƞĺĬĮĬĪĶŅĵȮĴňĽňĬŘņĨŅĸĮĬ
ŏľĸŊŀĚŏĕƟĴȮĽňŏľĸŊŀĚĮĬŐħĚȮħŇĬĸƞŅĚŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺȮľĶŊŀħŇĬ
ŏľĬňĵĺĮĬĔĶĺħľĬŅŐĬƞĬĴŅĔȮĽňħŇĬŏĮƦĬĽňįĽĴĶŃľĺƞŅĚĽňĬŘņĨŅĸȮĽňĬŘņĨŅĸĮĬ
ŏľĸŊŀĚŐĸŃĽňŏľĸŊŀĚĮĬĬŘņĨŅĸȮĳŅĵŒĬėĺŅĴĸŉĔȮ3.ȮĞĴ,ȮıĭŏĻļ 
ľŇĬėĺŀĶƢĨœĞĨƢȮŐĸŃŏĻļĝŇŘĬĽƞĺĬĕŀĚľŇĬħŇĬħŅĬįŋĮŃĮĬŒĬľĬƟŅħŇĬěņĬĺĬ
ĴŅĔȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħĶŋĬŐĶĚĩŉĚĔĶħěńħĴŅĔȮ 
&pH 2,.+2,3'Ȯ 

ĕƟŀěņĔńħ ŏĮƦĬħŇĬĨŊŘĬĩŉĚĝńŘĬĔĶĺħľĶŊŀĸŌĔĶńĚľĬŅŐĬƞĬȮėĺŅĴŀŋħĴĽĴĭŌĶĦƢĕŀĚħŇĬĨŗņȮ
ŐĸŃĕŅħŐėĸĬĬŘņ 

ĕƟŀŏĽĬŀŐĬŃ ŏľĴŅŃĽĴĮŅĬĔĸŅĚĩŉĚœĴƞėƞŀĵŏľĴŅŃĽĴĽņľĶńĭĔŅĶĮĸŌĔœĴƟįĸȮœĴƟĵŊĬĨƟĬŐĸŃ
ıŊĝœĶƞȮĴňĕƟŀěņĔńħĮŅĬĔĸŅĚľĶŊŀĶŋĬŐĶĚĪňŗŏĮƦĬħŇĬĨŊŘĬľĶŊŀĨŊŘĬĴŅĔ 

 

ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĮŅĬĔĸŅĚ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ
25-50 ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ
50-100 ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ  
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Soil Profile Description 
Soil name:  Hat Yai series Profile code No.: Hy 
Classification: Clayey-skeletal, kaolinitic, subactive, isohyperthermic Typic Paleudults 
Location: Phra Thong sub-district, Hat Yai district, Songkhla province 
Sheet Name:  - Sheet No.:  - 
Coordinate:  47P 671444E 755362N Elevation: approx. 60 MSL 
Relief:  undulating Slope:  5-12 % 
Physiography:  high terrace 
Parent material:  old gravelly alluvium 
Drainage:  well drained Permeability:  moderate 
Runoff:  medium Ground water depth: below 2 m 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:  mm Mean Temp.:  oC Climate type: Tropical monsoon 

(Am) 
Natural vegetation or land use: Para Rubber Plantation 
Other: 
Described by:  A. Chongluengsaard et al. Date: May 12, 2024 
 

Horizon Depth (cm) Description 
Ap 0-18 Dark yellowish brown (10YR4/6); sandy loam; weak fine to 

coarse subangular blocky structure; very friable, slightly 
sticky and slightly plastic; many fine to medium tubular 
pores; many fine to coarse roots; gravels composed of 
laterite concretion, sandstone and shale more than 60% by 
volume of soil matrix; extremely acid (field pH 4.0) clear 
smooth boundary to Btc1. 

Btc1 18-30 Mixed color of dark yellowish brown (7.5YR5/8) and reddish 
yellow (7.5YR6/8); very gravelly sandy clay loam; moderate 
fine to medium subangular blocky structure; very friable, 
slightly sticky and slightly plastic; many fine to medium 
tubular pores; many fine to medium roots; gravels composed 
of laterite concretion, sandstone and shale more than 65% 
by volume of soil matrix; extremely acid (field pH 4.0) clear 
smooth boundary to Btc2. 
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Horizon Depth (cm) Description 
Btc2 30-50 Mixed color of dark yellowish brown (7.5YR5/8) and reddish 

yellow (7.5YR6/8); extremely gravelly clay loam; moderate 
fine to medium subangular blocky structure; very friable, 
slightly sticky and slightly plastic; common very fine to fine 
roots; gravels composed of laterite concretion, sandstone and 
shale more than 60% by volume of soil matrix; extremely acid 
(field pH 4.0) clear smooth boundary to Btc3. 

Btc3 50-80 Mixed color of dark yellowish brown (7.5YR5/8) and reddish 
yellow (7.5YR6/8); very gravelly clay loam; strong medium 
to coarse subangular blocky structure; very friable, slightly 
sticky and slightly plastic; common very fine to fine roots; 
gravels composed of laterite concretion, sandstone and 
shale more than 60% by volume of soil matrix; extremely 
acid (field pH 4.5) clear smooth boundary to Btc4. 

Btc4 80-110 Mixed color of dark yellowish brown (7.5YR5/8) and reddish 
yellow (7.5YR6/8); very gravelly clay loam; strong medium to 
coarse subangular blocky structure; very friable, slightly sticky 
and very slightly plastic; common very fine to fine roots; 
gravels composed of laterite concretion, sandstone and shale 
more than 65% by volume of soil matrix; extremely acid (field 
pH 4.5) clear smooth boundary to Btc4. 

Btc5 110-130 Mixed color of dark yellowish brown (7.5YR5/8) and reddish 
yellow (7.5YR6/8); very gravelly clay loam; strong medium 
to coarse subangular blocky structure; very friable, slightly 
sticky and very slightly plastic; few fine roots; gravels 
composed of laterite concretion, sandstone and shale 
more than 60% by volume of soil matrix; extremely acid 
(field pH 4.5) clear smooth horizon boundary to Btc4. 

BCr 130-160 Mixed dark yellowish brown (7.5YR5/8) and red (2.5YR4/8); 
weathered rock; moderate medium to very coarse subangular 
blocky structure; clear smooth horizon boundary to Cr2. 

Cr 160-200 Mixed pale yellow (2YR7/4) and light red (2.5YR4/8); 
weathered rock 
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ANALYSIS RESULTS  Profile code No. Hat Yai series 
CaCO3

%

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI
1/3 
atm.

15 atm. (cm hr-1) Class

0-18 Ap 68.0  22.2  9.8   1.5   2.8   10.3  28.3  25.1  SL SL 4.1   3.6   2.40  17.40        1.51      11.08  4.95   6.13      2.71      M

18-30 Btc1 57.6  21.7  20.7  4.1   2.6   8.8   22.5  19.6  xgSCLvgSCL5.0   3.6   0.60  12.10        1.77      16.70  9.70   7.00      34.50    VR 80

30-50 Btc2 41.0  19.3  39.7  7.8   3.5   4.7   13.2  11.8  xgCLxgCL 5.0   3.6   ND 18.20        1.66      24.97  17.22 7.75      26.58    VR 75

50-80 Btc3 42.2  16.9  40.9  10.1  3.7   5.1   11.5  11.8  xgC vgCL 5.0   3.7   0.10  16.80        1.62      24.86  16.53 8.33      31.42    VR 70

80-110 Btc4 36.9  22.5  40.6  5.2   3.0   5.2   11.1  12.4  vgC vgCL 5.0   3.7   1.00  13.10        25.60  18.13 7.47      

110-130Btc5 36.5  23.9  39.6  3.6   3.4   5.9   12.1  11.5  vgCLvgCL 5.0   3.7   0.10  14.10        26.44  17.80 8.64      

130-160 BCr 36.4  20.8  42.8  2.2   2.9   5.7   14.0  11.6  C - 5.0   3.7   ND 13.80        26.32  18.08 8.24      

160-200 Cr - - - - - - - - - - - - - - - - - - - - - - - -

Depth (cm)

Density 
bulk (Mg 

m-3)

Field 
moist 
(% by 
weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1)

K (mg kg-1) 
NH4OAcUSDA grading Sand-fraction grading

Bray 2 Olsen

 
 

Depth MoistureC OM N ECEC  

(cmol kg-1)

Fe-EDTAFe2O3

(cm) (%) (%) (%) (%) Ca Mg K Na SUM NH4OAc100g 
clay

NH4OAcBy SUM Ece Ec 1:5 (%) DCB (%)

0-15/18  0.74  1.27 0.28  0.11  0.03  ND     0.42 4.63       2.04       20.82   20.59     8.32
15/18-30  0.62  1.07 0.18  0.08  0.01  ND     0.27 5.07       4.01       19.37     6.73     5.06
30-50  0.46  0.80 0.20  0.13  0.02  ND     0.35 6.48       6.25    15.74       5.60     5.12
50-80  0.33  0.57 0.12  0.09  0.02  ND     0.23 6.70       6.04    14.77       3.81     3.32
80-110  0.27  0.46 0.13  0.08  0.02  ND     0.23 6.64       6.74    16.60       3.41     3.35
110-130 0.25 0.43 0.10  0.09  0.03  ND 0.22    6.97       6.69    16.89   3.29    3.06     
130-160 0.16 0.28 0.17  0.14  0.03  ND 0.34    7.25       10.48  24.49   3.24    4.48     

Air dried 
to oven 
dried

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations 

(cmol(+) kg-1)

CEC Extr.  
Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)
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4,ȮĝŋħħŇĬėĸŀĚĕĸŋĚȮ&Khlong Khlung series: Khk) 

ĝŋħħŇĬ ėĸŀĚĕĸŋĚ Series: Khk  ĔĸŋƞĴĝŋħħŇĬĪňŗȮ18 
ĔŅĶěņŐĬĔħŇĬȮ&USDA) Fine-loamy, mixed, subactive, isohyperthermic Aeric (Plinthic) Endoaqualfs 
ĽĳŅııŊŘĬĪňŗ ĶŅĭŏĶňĵĭĩŉĚėƞŀĬĕƟŅĚĶŅĭŏĶňĵĭȮĴňėĺŅĴĸŅħĝńĬȮ/+0Ȯ% 
ĳŌĴŇĽńĦģŅĬ ĨŃıńĔĨŃĔŀĬĬŘņıŅĶŃħńĭĨŗņ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņıŅ 
ĔŅĶĶŃĭŅĵĬŘņ ėƞŀĬĕƟŅĚŏĸĺ 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚĬŘņ ĝƟŅ ĬŘņœľĸĭƞŅįŇĺħŇĬ ĝƟŅ 
ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ħŇĬĸŉĔĴŅĔȮħŇĬĭĬŏĮƦĬħŇĬĶƞĺĬĮĬħŇĬĪĶŅĵȮĴňĽňĬŘņĨŅĸŏĕƟĴȮŐĸŃĽňŏĪŅȮĴňėƞŅ

ĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħěńħĴŅĔĩŉĚĔĶħěńħȮ&pH 5.0-5.5) ħŇĬĸƞŅĚĨŀĬĭĬŏĮƦĬħŇĬ
ĶƞĺĬŏľĬňĵĺȮľĶŊŀħŇĬĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵȮĴňĽňŏĪŅȮıĭěŋħĮĶŃĽňĬŘņĨŅĸĮĬ
ŏľĸŊŀĚȮıĭŐĴĚĔŅĬňĽŀŀĔœĞħƢȮȮħŇĬĭĬĨŀĬĸƞŅĚŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺȮľĶŊŀħŇĬ
ĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵȮĴňĽňŏĪŅȮĽňŏĪŅĮĬĬŘņĨŅĸŀƞŀĬȮŐĸŃĽňŏĪŅŀƞŀĬȮĽňěŋħĮĶŃĽň
ĬŘņĨŅĸŏĕƟĴȮıĭĻŇĸŅŐĸĚŀƞŀĬȮœĴĔŅŐĸŃŐĶƞŏĲĸħƢĽĮŅĶƢĪňŗĽĸŅĵĨńĺŐĸƟĺȮ
ĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħěńħĴŅĔĩŉĚĔĶħŏĸŖĔĬƟŀĵȮ&pH 3,5+4,3' 

ĕƟŀěņĔńħ ħŇĬĴňĮĶŇĴŅĦŀŇĬĪĶňĵĺńĨĩŋĨŗņȮ 
ĕƟŀŏĽĬŀŐĬŃ ĮĶńĭĮĶŋĚħŇĬħƟĺĵŀŇĬĪĶňĵĺńĨĩŋŏıŊŗŀĝƞĺĵĮĶńĭĽĳŅıħŇĬŒľƟĶƞĺĬĞŋĵŐĸŃŏıŇŗĴīŅĨŋ

ŀŅľŅĶŒĬħŇĬĶƞĺĴĔńĭĔŅĶŒĝƟĮŋƜĵȮĩƟŅĮĸŌĔıŊĝœĶƞľĶŊŀıŊĝįńĔĬŀĔķħŌĪņĬŅŀŅěěŃ
ĨƟŀĚĵĔĶƞŀĚ 

 

ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵ
ĬŐėĨ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵ
ĴĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ
25-50 ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ
50-100 ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ 
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Soil Profile Description 
Soil name:  Khlong Khlung series Profile code No.: Khk 
Classification: Fine-loamy, mixed, subactive, isohyperthermic Aeric (Plinthic) Endoaqualfs 
Location: about 1 km east of Ban Sam Yaek school, Wang Bua sub-district, Khlong Khlung 
district, Kamphaeng Phet province. 
Sheet Name:  

 
Sheet No.:  

 

Coordinate:  47Q 581395E 1803411N Elevation: approx. 57 MSL 
Relief:  nearly flat Slope:  0-2 % 
Physiography:  low terrace 
Parent material:  alluvium 
Drainage:  somewhat poorly drained Permeability:  slow 
Runoff:  low Ground water depth: 100 cm 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:  mm Mean Temp.:  oC Climate type: Tropical savannah (AW)  
Natural vegetation or land use:  paddy field (burnt rice after harvest) 
Other: 
Described by:  K. Duangkamol et al. Date: April 24, 2024 
 

Horizon Depth (cm) Description 
Ap 0-15 Dark brown (10YR 3/2) sandy loam; moderate coarse 

subangular blocky structure; soft, very friable, 
slightly sticky and moderately plastic; many fine to 
medium roots; many fine to medium tubular pores; 
strongly acid (field pH 5.5); clear and smooth 
boundary to Btg1. 

Btg1 15-30 Mixed gray (10YR 6/1) 80% and gray (10YR 5/1) 20% 
sandy clay loam; few fine distinct yellowish brown 
(10YR 5/8) mottles; moderate medium to very 
coarse subangular blocky structure; soft, very friable, 
slightly sticky and very plastic; many fine to medium 
roots; many fine to medium tubular pores; very few 
clay coating on ped faces and in pores; neutral (field 
pH 7.0); clear and smooth boundary to Btg2. 

Btg2 30-55 Mixed gray (10YR 6/1) 60% and gray (10YR 5/1) 40% 
sandy clay loam; common fine distinct yellowish 
brown (10YR5/8) mottles; moderate medium to 
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Horizon Depth (cm) Description 
coarse subangular blocky structure; hard, very 
friable, slightly sticky and very plastic; few fine roots; 
common fine tubular pores; very few clay coating 
on ped faces and in pores; gravels composed ofȮ
laterite and iron stone size 0.5-1.0 cm. about 5% by 
volume of soil matrix; slightly alkaline (field pH 7.5); 
clear and smooth boundary to Btg3. 

Btg3 55-80/85 Mixed gray (10YR 6/1) 90% and gray (10YR 5/1) 10% clay 
loam; common fine distinct yellowish brown (10YR 5/8) 
mottles; moderate medium to coarse subangular blocky 
structure; hard, very friable, slightly sticky and very 
plastic; few fine tubular pores; very few clay coating on 
ped faces and in pores; gravels composed ofȮlaterite and 
iron stone size 0.5-2.0 cm. about 20% by volume of soil 
matrix; moderately acid (field pH 6.5); clear and smooth 
boundary to Btvg1. 

Btvg1 80/85-100 Mixed gray (10YR 5/1) 70% and gray (10YR 6/1) 30% clay; 
few fine distinct strong brown (7.5YR 4/6) mottles; 
moderate coarse to very coarse subangular blocky 
structure; very hard, very firm, slightly sticky and very 
plastic; few fine tubular pores; many clay coating on ped 
faces and in pores; plinthite (2.5YR 4/8) about 10% by 
volume of soil matrix; common of manganese oxides; 
strongly acid (field pH 5.0); clear and smooth boundary 
to Btvg2. 

Btvg2 100-125 Mixed light gray (10YR 7/2) 80% and gray (10YR 5/1) 20% 
clay; few fine distinct strong brown (7.5YR 4/6) mottles; 
moderate coarse to very coarse subangular blocky and 
angular blocky structure; very hard, very firm, slightly 
sticky and moderately plastic; few fine tubular pores; 
many clay coating on ped faces and in pores; plinthite  
(2.5YR 4/8) about 15% by volume of soil matrix; 
common of mica, manganese oxides and weathering 
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Horizon Depth (cm) Description 
feldspar; strongly acid (field pH 5.0); clear and smooth 
boundary to Btvg3. 

Btvg3 125-150 Mixed gray (2.5Y 6/1) 90% and light brownish gray  
(2.5Y 6/2) 10% clay; few fine prominent strong brown  
(7.5YR 5/8) mottles; strong medium to coarse subangular 
blocky and angular blocky structure; very hard, very firm, 
slightly sticky and moderately plastic; few fine tubular 
pores; many clay coating on ped faces and in pores; 
plinthite (2.5YR 4/8) about 40% by volume of soil matrix; 
common of mica, manganese oxides and weathering 
feldspar; very strongly acid (field pH 5.5); clear and 
smooth boundary Btvg4. 

Btvg4 150-180 Mixed gray (2.5Y 6/1) 90% and light brownish gray  
(2.5Y 6/2) 10% sandy clay loam; common medium 
prominent strong brown (7.5YR 4/6) mottles; strong 
medium to coarse subangular blocky and angular blocky 
structure; very hard, very firm, slightly sticky and 
moderately plastic; few fine to coarse dead roots; few 
fine tubular pores; many clay coating on ped faces and 
in pores; plinthite (2.5YR 4/8) about 20% by volume of 
soil matrix; common of mica, manganese oxides and 
weathering feldspar; very strongly acid (field pH 5.5); clear 
and smooth boundary to Btvg5. 

Btvg5 180-200 Mixed light brownish gray (2.5Y 6/3) 70% and gray  
(2.5Y 6/1) 30% sandy clay loam; many medium 
prominent strong brown (7.5YR 5/8) mottles; strong 
medium to coarse subangular blocky and angular 
blocky structure; very hard, very firm, slightly sticky 
and moderately plastic; common fine tubular pores; 
many clay coating on ped faces and in pores; 
plinthite (5YR 4/6) about 15% by volume of soil 
matrix; common of mica and weathering feldspar; 
moderately acid (field pH 6.0). 
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ANALYSIS RESULTS  Profile code No. Khk series 
CaCO3

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI 1/3 
atm.

15 
atm.

(cm hr-1) Class

0-15 Ap 65.7   29.2   5.1    3.2    11.2  17.7  18.9  14.7  SL SL 5.1   4.5   7.90  25.20        1.44            2.43      M

15-30 Btg1 45.9   38.2   15.9   2.0    7.9    12.2  13.2  10.6  L SCL 6.7   5.4   3.50  41.20        1.63            0.59      VS

30-55 Btg2 33.8   38.2   28.0   1.7    5.9    7.9    9.8    8.5    CL SCL 6.2   5.1   3.70  98.90        1.75            0.48      MS

55-80/85 Btg3 40.3   34.7   25.0   2.3    6.8    9.9    11.2  10.1  L CL 6.4   4.6   2.90  99.00        1.73            0.18      S

80/85-100 Btvg1 34.6   36.2   29.2   2.1    5.1    8.4    10.7  8.3    CL C 6.1   3.5   2.00  99.10        1.68            0.51      MS

100-125 Btvg2 39.6   29.2   31.2   1.2    4.1    9.3    14.6  10.4  CL C 5.9   3.7   0.80  25.60        1.67            0.05      VS

125-150 Btvg3 44.6   27.7   27.7   0.9    4.2    10.6  18.5  10.4  CL C 6.1   3.5   0.60  27.50        1.68            -       VS

150-180 Btvg4 55.7   22.7   21.6   1.0    4.3    13.0  24.8  12.6  SCL SCL 5.7   3.4   0.60  20.80        1.70            0.07      VS

180-200 Btvg5 68.2   17.0   14.8   0.6    3.0    17.8  37.9  8.9    SL SCL 5.8   3.4   0.70  19.10        

Depth (cm)

Density bulk 

(Mg m-3)

Field moist 
(% by 
weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content 
(% by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1) K (mg kg-1) 
NH4OAc

USDA grading Sand-fraction grading Bray 2 Olsen

%

 
 

Depth MoistureC OM N ECEC  

(cmol kg-1)

(cm) (%) (%) (%) (%) Ca Mg K Na SUM NH4OAc100g 
clay

NH4OAc By 
SUM

Ece Ec 1:5

0-15  3.33  1.93 2.55  0.32  0.06  0.22      3.15 1.32       3.44      67.45   91.57  70.47
15-30  0.45  0.26 3.12  0.55  0.12  0.27      4.06 0.35       3.40      21.38  119.41  92.06
30-55  0.34  0.20 4.13  0.92  0.28  0.21      5.54 1.24       6.23      22.25   88.92  81.71

55-80/85  0.33  0.19 3.05  0.84  0.29  0.22      4.40 1.66       5.49      21.96   80.15  72.61
80/85-100  0.17  0.10 0.50  0.22  0.29  0.74      1.75 4.10       6.08      20.82   28.78  29.91
100-125 0.10 0.06 0.47  0.27  0.32  1.52      2.58 4.06       7.92      25.38   32.58  38.86
125-150 0.12 0.07 0.60  0.37  0.33  2.36      3.66 4.77       8.49      30.65   43.11  43.42
150-180 0.07 0.04 0.75  0.44  0.27  1.91      3.37 3.78       7.51      34.77   44.87  47.13
180-200 0.0170.01 0.95  0.56  0.24  1.95      3.70 2.81 6.21  41.96   59.58  56.84

Air dried 
to oven 
dried

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations 

(cmol(+) kg-1)

CEC Extr.  
Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)
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5,ȮĝŋħħŇĬĴŌőĬƠŃȮ(Munoh series: Mu) 

ĝŋħħŇĬ ĴŌőĬƠŃ Series: Mu ĔĸŋƞĴĝŋħħŇĬĪňŗȮ/. 
ĔŅĶěņŐĬĔħŇĬȮ&USDA) Fine, mixed, semiactive, acid, isohyperthermic Sulfic Endoaquepts 
ĽĳŅııŊŘĬĪňŗ ıŊŘĬĪňŗĸŋƞĴĨŗņȮĴňėĺŅĴĸŅħĝńĬȮ.+/% 
ĳŌĴŇĽńĦģŅĬ ĪňŗĶŅĭĬŘņĪŃŏĸŏėĵĪƞĺĴĩŉĚ 
ĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬ ĨŃĔŀĬĬŘņĪŃŏĸ 
ĔŅĶĶŃĭŅĵĬŘņ ŏĸĺ 
ĔŅĶĞŅĭĞŉĴįƞŅĬœħƟĕŀĚĬŘņ ĮŅĬĔĸŅĚ ĬŘņœľĸĭƞŅįŇĺħŇĬ ĝƟŅ 
ĸńĔļĦŃĽĴĭńĨŇĕŀĚħŇĬ ħŇĬŏľĬňĵĺĸŉĔĴŅĔȮħŇĬĭĬĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺȮħŇĬĶƞĺĬŏľĬňĵĺ 

ĮĬĪĶŅĵŐĮƚĚȮŐĸŃľĶŊŀħŇĬŏľĬňĵĺȮĴňĽňħņȮľĶŊŀĽňŏĪŅȮħŇĬĸƞŅĚĨŀĬĭĬȮ 
ĴňŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮŐĸŃħŇĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮ 
ĴňĽňĬŘņĨŅĸĮĬŏĪŅȮĽňŏĪŅȮŐĸŃĴňěŋħĮĶŃĽňŏľĸŊŀĚĲŅĚĕƟŅĺĕŀĚĽŅĶĮĶŃĔŀĭ
ěŅőĶœĞĨƢȮ&jarosite mottles) ĸŉĔĴŅĔĔĺƞŅȮ3.ȮĞĴ,ȮĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬ 
ĔĶħĶŋĬŐĶĚĩŉĚĔĶħěńħĴŅĔȮ&pH 1,3+2,3' ħŇĬĸƞŅĚĨŀĬĸƞŅĚȮŏĮƦĬħŇĬŏĸĬȮ 
ĽňŏĪŅȮŏĬŊŘŀĽĴŅĬŐĬƞĬȮıĭĽŅĶĮĶŃĔŀĭĔņĴŃĩńĬȮ&pyrite) ĮĢŇĔŇĶŇĵŅħŇĬ
ŏĮƦĬĔĶħěńħĴŅĔȮ(pH 2,3+3,.) 

ĕƟŀěņĔńħ ėĺŅĴŏĮƦĬĔĶħĶŋĬŐĶĚĴŅĔŏĔŇħĴŅěŅĔĔŅĶŏĨŇĴŀŀĔĞŇŏěĬȮ&oxidized)  
ĴňīŅĨŋŀŃĸŌĴŇŏĬňĵĴȮŏľĸŖĔȮŐĸŃŐĴĚĔŅĬňĽĩŌĔĸŃĸŅĵŀŀĔĴŅĴŅĔěĬŏĮƦĬıŇļ
ĨƞŀıŊĝȮīŅĨŋĲŀĽĲŀĶńĽĩŌĔĨĶŉĚıŊĝħŌħœĮŒĝƟœĴƞœħƟȮħŇĬĴňőėĶĚĽĶƟŅĚŐĬƞĬĪŉĭ
ŐĸŃĴňĬŘņŐĝƞĕńĚ 

ĕƟŀŏĽĬŀŐĬŃ ĴňĕƟŀěņĔńħĮŅĬĔĸŅĚĪňŗĴňĮĢŇĔŇĶŇĵŅħŇĬŏĮƦĬĔĶħěńħĴŅĔȮėĺĶĴňĔŅĶĮĶńĭĮĶŋĚħŇĬ
ħƟĺĵĺńĽħŋĮŌĬĨŅĴėĺŅĴĨƟŀĚĔŅĶĮŌĬĕŀĚħŇĬ 

 

ėĺŅĴĸŉĔŀŇĬĪĶňĵĺńĨĩŋėĺŅĴěŋ
ŐĸĔŏĮĸňŗĵĬ
ŐėĨœŀŀŀĬ

ėĺŅĴ
ŀŇŗĴĨńĺŏĭĽ

ĲŀĽĲŀĶńĽ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

őıŐĪĽŏĞňĵĴ
ĪňŗŏĮƦĬ
ĮĶŃőĵĝĬƢ

ėĺŅĴŀŋħĴ
ĽĴĭŌĶĦƢħŇĬ

0-25 ĽŌĚ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ
25-50 ĮŅĬĔĸŅĚ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĮŅĬĔĸŅĚ ĮŅĬĔĸŅĚ
50-100 ĽŌĚ ĽŌĚ ĨŗŜŅ ĨŗŜŅ ĽŌĚ ĮŅĬĔĸŅĚ 
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Soil Profile Description 
Soil name:  Munoh series Profile code No.: Mu 
Classification: Fine, mixed, semiactive, acid, isohyperthermic Sulfic Endoaquepts 
Location: Karaket sub-district, Chian Yai district, Nakhon Si Thammarat Province 
Sheet Name:  Amphoe Chian Yai Sheet No.:  5025III 
Coordinate:  47P 626407E 891611N Elevation: approx. 3 MSL 
Relief:  flat Slope:  0-2 % 
Physiography:  Former tidal flat 
Parent material:  marine sediment 
Drainage:  poorly drainage Permeability:  slow 
Runoff:  slow Ground water depth: > 180 cm 
Flooding depth: - Duration: - Frequency: - 
Annual rainfall:   
2,613.3 mm 

Mean Temp.: oC Climate type: Tropical monsoon (Am) 

Natural vegetation or land use: Lepironia articulata. 
Described by: K. Duangkamol et al. Date: May 18, 2024 
 

Horizon Depth(cm) Description 
Ap 0+25-35 BlackȮ&10YR2-1';Ȯclay loam;Ȯmany fine to coarse distinct 

reddish yellow &7,5YR6-8' mottles along roots channels 
and common medium distinct olive yellow (2,5Y6-8'Ȯ
jarosite mottles;Ȯweak fine to mediumȮprismatic 
structure; firm, slightly sticky and very plastic; manyȮfine 
to medium tubular pores; manyȮvery fineȮto coarseȮroots; 
many dry leavesȮand mucky peat &humic soil material'; 
ultra acid &field pH 3,0'; gradual and wavy boundary to 
Bg1, 

Bg1 25-35+60 GrayȮ&10YR5-1'; silty clay loamȮ&silty clay'; common 
coarse distinct brownish yellow &10YR6-8'Ȯmottles, many 
fine to coarse distinct reddish yellow &7,5YR6-8'Ȯmottles 
along roots channels and many coarse distinct olive 
yellow &2,5Y6-8'Ȯjarosite mottles; moderate fine to 
mediumȮprismatic structure; extremely firm, moderately 
sticky and moderately plastic; manyȮfine to coarse 
tubular pores; manyȮfineȮto coarseȮroots; extremely acid 
&field pH 3,5'; clear and smooth boundary to Bg2, 
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Horizon Depth(cm) Description 
Bg2 60+80 Grayish brownȮ&10YR5-2'; silty clay loamȮ&silty clay'; 

common medium faint brownish yellow &10YR6-8'Ȯ
mottles; moderate fine to mediumȮprismatic 
structure; moderately sticky and very plastic; manyȮ
coarseȮand common fine tubular pores; manyȮfineȮ
to coarseȮroots; extremely acid &field pH 4,0'; clear 
and smooth boundary to Bg3, 

Bg3 80+110 GrayȮ&10YR5-1'; silty clay; moderate fine to mediumȮ
prismatic structure; moderately sticky and very 
plastic; few very coarse and many fine to mediumȮ
tubular pores; manyȮvery fineȮto coarseȮroots; 
organic matter &leaves fossil'Ȯcontent of 10 percent; 
extremely acid &field pH 4,0'; clear and smooth 
horizon boundary to Cg1, 

Cg1 110+140 Greenish grayȮ&Gley1 6-10Y'; half ripe clay; massive; 
moderately sticky and very plastic; common fine to 
medium tubular pores; organic matter &leaves fossil'Ȯ
content of 10 percent; extremely acid &field pH 4,0'; 
clear and smooth horizon boundary to Cg2, 

Cg2 140+180 Greenish grayȮ&Gley1 6-5GY'; half ripe clay; massive; 
moderately sticky and very plastic; common fine to 
medium tubular pores; organic matter &leaves fossil'Ȯ
content of 10 percent; extremely acid &field pH 4,5' 



48 
 

 

ANALYSIS RESULTS  Profile code No. Mu series 
CaCO3

Lab Field 1:1 1:1

sand silt clay vc c m f vf resultestimn waterKCI 1/3 atm. 15 atm. (cm hr-1) Class

0-25/35 Ap 4.9   36.7 58.4 0.1   0.3   0.8   1.3   2.4   C CL 3.5   3.1 6.80    53.80        0.79 53.61 28.54 25.07 0.84 MS

25/35-60Bg1 9.0   35.5 55.5 0.2   1.4   2.9   3.3   1.2   C SiC 3.3   2.7 ND 87.60        1.12 40.06 24 16.06 0.20 S

60-80 Bg2 0.6   39.9 59.5 -   0.1   0.1   0.3   0.1   C SiC 3.5   2.9 1.40    150.60       1.07 45.08 25.72 19.36 0.07 VS

80-110 Bg3 0.7   45.7 53.6 0.1   0.2   0.1   0.2   0.1   SiC SiC 2.5   2.2 3.60    132.60       0.78 44.90 25.25 19.65 0.62 MS

110-140 Cg1 2.6   75.1 22.3 0.1   0.2   0.4   0.6   1.3   SiL C 2.3   2.0 11.80   83.60        0.91 43.37 29.43 13.94 0.04 VS

140-180 Cg2 4.2   85.1 10.7 0.2   0.3   0.5   0.8   2.4   Si C 2.3   2.1 12.20   51.30        0.90 43.08 26.04 17.04 6.59 MR

Depth 
(cm)

Density bulk 

(Mg m-3)

Field moist 
(% by 
weight)

Available 
water 
capacity

P > 2 
mm (% 
by wt.).

Saturated 
Hydraulic 

conductivity

Water content (% 
by weight)

Horizon

Partide size distribution analysis (% by weight)Texture pH P (mg kg-1) K (mg kg-1) 
NH4OAc

USDA grading Sand-fraction grading Bray 2 Olsen

%

 
 

Depth MoistureC OM N ECEC  

(cmol kg-1)
sol.SO4

2-

(cm) (%) (%) (%) (%) Ca Mg K Na SUM NH4OAc100g 
clay

NH4OAc By 
SUM

Ece Ec 1:5
(mmol l-1)

0-25/35   8.77  15.12 0.99  4.40  0.24  0.14   5.77 6.13       29.04      0.50   21.11  34.00 57.00
25/35-60   1.47    2.53 0.86  4.04  0.13  0.23   5.26 5.93       22.21      0.40   26.70  34.64 11.10
60-80   3.25    5.60 1.33  4.51  0.12  0.34   6.30 8.73       26.44  0.44      33.02  36.74 13.80
80-110   5.68    9.79 0.96  4.52  ND 0.27   5.75 6.98       26.51  0.49      26.33  35.41 130.50
110-140   3.46    5.97 1.67  7.28  0.41  0.10   9.46 7.44       20.89  0.94      35.62  30.57 240.50
140-180 3.78  6.51   1.72  6.87  0.35  0.07  9.01 9.17       20.24  1.89    45.31  33.53 264.60

Air dried 
to oven 
dried

Electrotical 
con. (ds/m)

Base saturn (%)Exchange capacity and cations 

(cmol(+)
 kg-1)

CEC Extr.  
Acidity 

(cmol kg-1)

Al KCI extr.

(cmol kg-1)

 

 



49 
 

 

 
ĳŅıĪňŗȮ6ȮŐįĬĪňŗŐĽħĚĨņŐľĬƞĚıŊŘĬĪňŗěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĴŌőĬƠŃ




























































































