
 

ĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĚŅĬőėĶĚĔŅĶĔŅĶĔņľĬħŐĸŃĮĶńĭĮĶŋĚ
ĴŅĨĶģŅĬĕƟŀĴŌĸħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭıńĥĬŅĔŅĶŏĔļĨĶ

ĕŀĚĮĶŃŏĪĻœĪĵȮĮƖȮ0344 
 

 

ĔĸŋƞĴĴŅĨĶģŅĬĔŅĶĽņĶĺěěņŐĬĔħŇĬ 
ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ 

ĔĶĴıńĥĬŅĪňŗħŇĬ 
 

  



 

ėņĬņ 

ĨńŘĚŐĨƞŀħňĨěĬĩŉĚĮƤěěŋĭńĬȮĔĶĴıńĥĬŅĪňŗħŇĬȮœħƟħņŏĬŇĬĔŅĶěńħĪņŐįĬĪňŗħŇĬȮŏıŊŗŀŐĽħĚ
ĻńĔĵĳŅıĕŀĚħŇĬŒĬĔŅĶĮĸŌĔıŊĝŏĻĶļģĔŇěĪňŗĽņėńĠĕŀĚĮĶŃŏĪĻȮőħĵœħƟħņŏĬŇĬĔŅĶěńħĪņŐįĬĪňŗħŇĬĴŅĨĶŅ
ĽƞĺĬȮ/8Ȯ/..,...ȮŐĸƟĺŏĽĶŖěĪńŘĚĮĶŃŏĪĻŏĴŊŗŀĮƖȮ0300ȮŐįĬĪňŗĔĸŋƞĴĝŋħħŇĬȮĴŅĨĶŅĽƞĺĬȮ/83.*...ȮŐĸƟĺŏĽĶŖě
ĪńŘĚĮĶŃŏĪĻŏĴŊŗŀĮƖȮ0313ȮŐĸŃŐįĬĪňŗĔĸŋƞĴĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/803*...ȮŐĸƟĺŏĽĶŖěŒĬĮƖȮ0331ȮŐĸŃěńħĪņ
ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/Ȯ: 03*...ȮŐĸƟĺŏĽĶŖěŒĬĮƖȮ034.ȮȮĬŀĔěŅĔĬňŘĵńĚĴňŐįĬĪňŗħŇĬŒĬőėĶĚĔŅĶĨƞŅĚȮŕȮ
ŀňĔŏĮƦĬěņĬĺĬĴŅĔȮľĬƞĺĵŐįĬĪňŗĪňŗŒĝƟěŃŒĝƟĝŋħħŇĬȮ&Soil series'ȮŏĮƦĬľĸńĔȮ 

 ŏŀĔĽŅĶĺŇĝŅĔŅĶĜĭńĭĬňŘœħƟŏĶňĵĭŏĶňĵĚĕŉŘĬŏıŊŗŀĨƟŀĚĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚ 
ĝŋħħŇĬȮ&soil series'ȮĨƞŅĚŕȮŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĮĶŃŏĪĻœĪĵĪňŗœħƟĪņĔŅĶĽņĶĺěŐĸŃŏĔŖĭĕƟŀĴŌĸ
ĨńŗĚŐĨƞĮƖȮı,Ļ,Ȯ0334ȮŏĮƦĬĨƟĬĴŅȮőħĵŀŅĻńĵŏėƟŅőėĶĚĶƞŅĚěŅĔȮŴĔŅĶĔņľĬħĸńĔļĦŃĕŀĚĝŋħħŇĬěńħĨńŘĚĳŅė
ĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵěņŐĬĔŒľĴƞĨŅĴĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮ0324ŵȮĞŉŗĚœħƟěńħĪņĕŉŘĬ
őħĵĔĸŋƞĴĴŅĨĶģŅĬȮĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴĕƟŀĴŌĸĭŅĚŀĵƞŅĚœħƟĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚœĮıŀĽĴėĺĶőħĵŏĜıŅŃĪŅĚħƟŅĬŀĬŋĔĶĴĺŇīŅĬħŇĬȮŀňĔĪńŘĚŒĬŐĨƞĸŃėĶńŘĚĪňŗěńħĪņĔŖĴň
ĺńĨĩŋĮĶŃĽĚėƢŐĨĔĨƞŅĚĔńĬœĮĨŅĴėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴěņŏĮƦĬŒĬĕĦŃĬńŘĬȮěŉĚĪņŒľƟĕƟŀĴŌĸŐĸŃ
ĶŅĵĸŃŏŀňĵħĪňŗĴňŀĵŌƞŒĬŏŀĔĽŅĶŐĨƞĸŃĜĭńĭěŃŏĬƟĬŏĜıŅŃŏıňĵĚĭŅĚħƟŅĬŏĪƞŅĬńŘĬȮĞŉŗĚŀŅěœĴƞŏľĴŅŃĽĴĔńĭ
ĽĳŅıĮƤěěŋĭńĬĪňŗĨƟŀĚĔŅĶėĺŅĴĽŃħĺĔĶĺħŏĶŖĺŐĸŃĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢœħƟľĸŅĵŕȮħƟŅĬȮĽņľĶńĭ
ĔŅĶěņŐĬĔħŇĬœħƟŒĝƟĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĕŀĚĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅĪňŗœħƟěńħıŇĴıƢŏĮƦĬėĶńŘĚŐĶĔŏĴŊŗŀĮƖȮ
ė,Ļ,1975 &Soil Taxonomy, 1975'ȮŏĮƦĬĭĶĶĪńħģŅĬŒĬĔŅĶěņŐĬĔȮĞŉŗĚĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĬňŘœħƟĴň
ĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕĴŅĨĸŀħȮŏĬŊŗŀĚěŅĔŒĬĶŃĵŃŐĶĔŕȮĵńĚĕŅħĕƟŀĴŌĸŐĸŃĚŅĬĺŇěńĵĪňŗěŃĬņĴŅĽĬńĭĽĬŋĬ
ĭĶĶĪńħģŅĬĨƞŅĚŕȮĪňŗŒĝƟŏĮƦĬĕƟŀĔņľĬħĽņľĶńĭĔŅĶěņŐĬĔħŇĬȮĮƤěěŋĭńĬŏĮƦĬĜĭńĭŐĔƟœĕėĶńŘĚĪňŗȮ//Ȯ 
&Keys to Soil Taxonomy, Thirteenth Edition, 2022)ȮĞŉŗĚŒĝƟŏĮƦĬĭĶĶĪńħģŅĬŒĬĔŅĶěņŐĬĔħŇĬėĶńŘĚ
ĬňŘȮĕƟŀĔņľĬħĨƞŅĚŕȮĔŖĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮĨŅĴĔŅĶĻŉĔļŅŐĸŃįĸĚŅĬĺŇěńĵĪňŗĬņĴŅĽĬńĭĽĬŋĬȮĕƟŀĴŌĸŐĸŃ
ĶŅĵĸŃŏŀňĵħĕŀĚĝŋħħŇĬĨƞŅĚŕȮĔŖĴňĴŅĔĕŉŘĬȮěŉĚĴňėĺŅĴěņŏĮƦĬĪňŗěŃĨƟŀĚěńħĪņŏŀĔĽŅĶĺŇĝŅĔŅĶĜĭńĭĬňŘĕŉŘĬ
ŏıŊŗŀŒľƟĬńĔĽņĶĺěħŇĬȮĬńĔĺŇĝŅĔŅĶȮėĦŅěŅĶĵƢĨĸŀħěĬįŌƟĪňŗĽĬŒěȮĬņœĮŒĝƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏĔŇħ
ĮĶŃőĵĝĬƢĨƞŀĔŅĶěńħĔŅĶĪĶńıĵŅĔĶħŇĬŏıŊŗŀĔŅĶŏĔļĨĶŒľƟĵńŗĚĵŊĬĨƞŀœĮ 

 



i 
 

 

ĽŅĶĭŅĠ 

ĭĪĪňŗȮ/ ĭĪĬŜŅ 1 

/,ȮėĺŅĴĽņėńĠ 1 

0,ȮĺńĨĩŋĮĶŃĽĚėƢ 2 

ĭĪĪňŗȮ0 ĔŅĶĨĶĺěŏŀĔĽŅĶ 3 

/,ȮĬŅĴĻńıĪƢŐĸŃėĺŅĴľĴŅĵ 3 

ĭĪĪňŗȮ1 6 

1,ȮŀŋĮĔĶĦƢ 6 

2,ȮĺŇīňĔŅĶ 6 

ĭĪĪňŗȮ2ȮįĸĔŅĶħņŏĬŇĬĚŅĬ 9 

/,ȮĝŋħħŇĬĭƟŅĬěƟŀĚȮ&Ban Chong series : Bg) 9 

2.ȮĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&Bang Lamung series: Blm) 17 

3.ȮĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Koh Khanun series: Kkn) 24 

2. ĝŋħħŇĬĸņŐĔƞĬȮ&Lam Kaen series: Lam) 32 

3. ĝŋħħŇĬĴŅĭĭŀĬȮ&Mab Bon series: Mb' 39 

4. ĝŋħħŇĬĬŘņŏĸĬȮ&Nam Len series: Nal) 47 

5,ȮĝŋħħŇĬĬŘņĝŋĬȮ&Nam Chun series: Ncu) 56 

8. ĝŋħħŇĬĬŘņħŋĔȮ&Nam Duk series: Nd) 64 

9. ĝŋħħŇĬľĬŀĚėĸƟŅȮ&Nong Khla series: Nok) 71 

10. ĝŋħħŇĬĮƙŅĽńĔȮ&Pa Sak series: Pa) 79 

1/. ĝŋħħŇĬĨŅĔŒĭȮ&Tak Bai series: Ta) 87 

10. ĝŋħħŇĬĪƞŅĨŃőĔȮ&Tha Ta Ko series: To) 94 

11. ĝŋħħŇĬĺńĚĝĴıŌȮ&Wang Chomphu series: Wc) 103 

12. ĝŋħħŇĬĺńĚĪŀĚȮ&Wang Thong series: Wto) 110 

13. ĝŋħħŇĬĵƞŅĬĨŅĕŅĺȮ&Yan Ta Khao series: Yk) 118 

ĭĪĪňŗȮ3ȮĽĶŋĮįĸ 126 
ŏŀĔĽŅĶŀƟŅĚŀŇĚ 127 
 



ii 
 

 

ĽŅĶĭŅĠĳŅı 

ĳŅıĪňŗȮ/ȮľĸŋĴŏıŊŗŀĻŉĔļŅĝŋħħŇĬĕĬŅħȮĔĺƟŅĺ×ĵŅĺ×ĸŉĔȮ;Ȯ2×2×2 ŏĴĨĶȮ&Ĕ'ȮȮŐĸŃȮĔŅĶĨĔŐĨƞĚȮľĬƟŅĨńħ
ħŇĬȮ&ĕ' 7 

ĳŅıĪňŗȮ0ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĭƟŅĬěƟŀĚȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 14 
ĳŅıĪňŗȮ1ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĭƟŅĬěƟŀĚ 15 
ĳŅıĪňŗȮ2ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĭƟŅĬěƟŀĚ 16 
ĳŅıĪňŗȮ3ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 21 
ĳŅıĪňŗȮ4ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĭŅĚĸŃĴŋĚ 22 
ĳŅıĪňŗȮ5ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĭŅĚĸŃĴŋĚ 23 
ĳŅıĪňŗȮ6ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 29 
ĳŅıĪňŗȮ7ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬŏĔŅŃĕĬŋĬ 30 
ĳŅıĪňŗȮ/.ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Kkn) 31 
ĳŅıĪňŗȮ//ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĸņŐĔƞĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 37 
ĳŅıĪňŗȮ/0ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĸņŐĔƞĬ 38 
ĳŅıĪňŗȮ/1ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĸņŐĔƞĬ 39 
ĳŅıĪňŗȮ/2ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĴŅĭĭŀĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 45 
ĳŅıĪňŗȮ/3ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĴŅĭĭŀĬ 46 
ĳŅıĪňŗȮ/4ȮȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĴŅĭĭŀĬĳŅıĪňŗ 47 
ĳŅıĪňŗȮ/5ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĬŘņŏĸĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 53 
ĳŅıĪňŗȮ/6ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĬŘņŏĸĬ 54 
ĳŅıĪňŗȮ/7ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħħŇĬȮŐĸŃĸńĔļĦŃŀŊŗĬŕĪňŗıĭĳŅĵŒĬĝńŘĬħŇĬȮĝŋħħŇĬĬŘņŏĸĬ 55 
ĳŅıĪňŗȮ0.ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĬŘņĝŋĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 61 
ĳŅıĪňŗȮ0/ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĬŘņĝŋĬ 62 
ĳŅıĪňŗȮ00ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĬŘņĝŋĬ 63 
ĳŅıĪňŗȮ01ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĬŘņħŋĔȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 69 
ĳŅıĪňŗȮ02ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĬŘņħŋĔ 70 
ĳŅıĪňŗȮ03ȮȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĬŘņħŋĔ 71 
ĳŅıĪňŗȮ04ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬľĬŀĚėĸƟŅȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 76 
ĳŅıĪňŗȮ05ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬľĬŀĚėĸƟŅ 77 
ĳŅıĪňŗȮ06ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬľĬŀĚėĸƟŅ 78 
ĳŅıĪňŗȮ07ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĮƙŅĽńĔȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 84 
ĳŅıĪňŗȮ1.ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĮƙŅĽńĔ 85 



iii 
 

 

ĳŅıĪňŗȮ1/ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĮƙŅĽńĔ 86 
ĳŅıĪňŗȮ10ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĨŅĔŒĭȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 91 
ĳŅıĪňŗȮ11ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĨŅĔŒĭ 92 
ĳŅıĪňŗȮ12ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĝŋħħŇĬĨŅĔŒĭ 93 
ĳŅıĪňŗȮ13ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĪƞŅĨŃőĔȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 100 
ĳŅıĪňŗȮ14ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĪƞŅĨŃőĔ 101 
ĳŅıĪňŗȮ15ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĪƞŅĨŃőĔ 102 
ĳŅıĪňŗȮ16ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĺńĚĝĴıŌȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 108 
ĳŅıĪňŗȮ17ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĺńĚĝĴıŌ 109 
ĳŅıĪňŗȮ2.ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĺńĚĝĴıŌ 110 
ĳŅıĪňŗȮ2/ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĺńĚĪŀĚȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 115 
ĳŅıĪňŗȮ20ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĺńĚĪŀĚ 116 
ĳŅıĪňŗȮ21ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĝŋħħŇĬĺńĚĪŀĚ 117 
ĳŅıĪňŗȮ22ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĵƞŅĬĨŅĕŅĺȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 123 
ĳŅıĪňŗȮ23ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĵƞŅĬĨŅĕŅĺ 124 
ĳŅıĪňŗȮ24ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĝŋħħŇĬĵƞŅĬĨŅĕŅĺ 125 
 



1 
 

 

ĭĪĪňŗȮ/ 
ĭĪĬŜŅ 

 

/,ȮėĺŅĴĽņėńĠ 
 őėĶĚĔŅĶĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵȮŏĮƦĬőėĶĚĔŅĶ
ĪňŗĨƟŀĚĔŅĶŏıŇŗĴŏĨŇĴȮĮĶńĭĮĶŋĚȮŐĸŃŐĔƟœĕĕƟŀĴŌĸıĶƟŀĴĪńŘĚĶŅĵĸŃŏŀňĵħĕŀĚħŇĬĨńĺŐĪĬľĸńĔȮ&ŒĬĪňŗĬňŘľĴŅĵĩŉĚȮ
ŴĝŋħħŇĬŵ' ŏıŊŗŀŒľƟģŅĬĕƟŀĴŌĸĕŀĚĪĶńıĵŅĔĶħŇĬŒĬĮĶŃŏĪĻœĪĵĴňėĺŅĴėĶĭĩƟĺĬȮĽĴĭŌĶĦƢȮĩŌĔĨƟŀĚŐĸŃ
ŏĮƦĬĮƤěěŋĭńĬȮĶĺĴĪńŘĚĕƟŀĴŌĸħńĚĔĸƞŅĺĽŅĴŅĶĩĬņœĮıńĥĬŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟĽņľĶńĭĔŇěĔĶĶĴĪŅĚħƟŅĬŀŊŗĬŕȮ
őħĵĜıŅŃĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮĞŉŗĚĵńĚĕŅħĕƟŀĴŌĸŀňĔŏĮƦĬŀńĬĴŅĔĽņľĶńĭĪňŗěŃŒĝƟŒĬĔŅĶıńĥĬŅıŊŘĬĪňŗŏıŊŗŀŒľƟ
ĮĶŃĽĭįĸĽņŏĶŖěŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴ 

 ĩŉĚŐĴƟĺƞŅŒĬŀħňĨĪňŗįƞŅĬĴŅȮĪŅĚľĬƞĺĵĚŅĬĪňŗĶńĭįŇħĝŀĭħƟŅĬĔŅĶĽņĶĺěȮěņŐĬĔȮŐĸŃĪņŐįĬĪňŗħŇĬ
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ĔņŏĬŇħħŇĬĨŅĴĽĴĔŅĶĕŀĚȮJenny &/72/'ȮŏĬŊŗŀĚěŅĔȮĝŋħħŇĬŏĮƦĬĔŅĶěņŐĬĔĕńŘĬĨŗņĽŋħĨŅĴĶŃĭĭ
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ĪńŘĚŒĬħƟŅĬĔŅĶĔņŏĬŇħŐĸŃĔŅĶěńħŏĶňĵĚĨńĺĕŀĚĝńŘĬĔņŏĬŇħħŇĬȮŐĨƞěŅĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚ
ĝŋħħŇĬĨƞŅĚŕȮĵńĚıĭėĺŅĴŐĮĶĮĶĺĬŒĬŐĨƞĸŃıŊŘĬĪňŗĭŅĚėĶńŘĚĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĸńĔļĦŃŏħŇĴĪňŗĔņľĬħœĺƟ
ŏĴŊŗŀěńħĨńŘĚĝŋħħŇĬĬńŘĬȮĭŅĚėĶńŘĚŒĬŐįĬĪňŗħŇĬœĴƞıĭĝŋħħŇĬŒĬıŊŘĬĪňŗĪňŗŏĮƦĬĭĶŇŏĺĦĪňŗěńħĨńŘĚĝŋħħŇĬĬńŘĬȮĭŅĚĝŋħħŇĬ
ĪňŗŏėĵĴňĮĶŇĴŅĦŏĬŊŘŀĪňŗĴŅĔȮŐĨƞŏĴŊŗŀĴňĔŅĶĮĶńĭĮĶŋĚŐįĬĪňŗħŇĬŒľĴƞĔĸńĭĴňĮĶŇĴŅĦıŊŘĬĪňŗĸħĸĚŀĵƞŅĚĴŅĔľĶŊŀ
ĭŅĚėĶńŘĚœĴƞıĭŏĸĵȮĭŅĚıŊŘĬĪňŗŒľƟĝŊŗŀĝŋħħŇĬŏħňĵĺĔńĬȮŐĨƞĽĴĭńĨŇħŇĬĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮĔŅĶĔņľĬħĸńĔļĦŃ
ŐĸŃĽĴĭńĨŇĕŀĚħŇĬĶĺĴĪńŘĚĔŅĶěņŐĬĔħŇĬŒĬĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĕŀĚħŇĬŒĬıŊŘĬĪňŗœĴƞĽŀħėĸƟŀĚĔńĭ
ĽĳŅıŐĺħĸƟŀĴȮĽŅŏľĨŋħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮĽƞĚįĸŒľƟĕƟŀĴŌĸĝŋħħŇĬĴňėĺŅĴœĴƞĬƞŅŏĝŊŗŀĩŊŀȮŐĸŃŏĮƦĬĕƟŀěņĔńħěŅĔ
ĔŅĶŒĝƟĮĶŃőĵĝĬƢĕƟŀĴŌĸŐįĬĪňŗħŇĬȮěŉĚŏĮƦĬĪňŗĴŅĕŀĚőėĶĚĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅ
ŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻœĪĵ 
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 ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔĽņľĶńĭĔŅĶıńĥĬŅĔŅĶŏĔļĨĶĕŀĚĮĶŃŏĪĻœĪĵěŉĚĴňėĺŅĴĽņėńĠŏĮƦĬ
ŀĵƞŅĚĴŅĔȮěŃĪņŒľƟĪĶŅĭĩŉĚĽĳŅıŐĺħĸƟŀĴĪňŗŏĮƦĬĮƤěěńĵŒĬĔŅĶĔņŏĬŇħħŇĬȮ&Soil Forming factors; 
clorpt'ȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŏėĴňȮŐĶƞĺŇĪĵŅȮŐĸŃěŋĸĽńĦģŅĬĺŇĪĵŅȮĕƟŀěņĔńħŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢȮŐĬĺ
ĪŅĚĔŅĶĮĶńĭĮĶŋĚĭņĶŋĚħŇĬȮĝĬŇħŐĸŃıńĬīŋƢıŊĝĪňŗŏľĴŅŃĽĴȮŀńĨĶŅŐĸŃĔŅĶŒĝƟĮŋƜĵŏėĴňȮĻńĔĵĳŅıĕŀĚħŇĬ
ĽņľĶńĭŒĝƟĮĶŃőĵĝĬƢŒĬĔŇěĔĶĶĴħƟŅĬĨƞŅĚȮŕȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬģŅĬĕƟŀĴŌĸħŇĬĪňŗĬńĔĽņĶĺěħŇĬŐĸŃ
ĬńĔĺŇĝŅĔŅĶħƟŅĬŀŊŗĬŕȮĽŅĴŅĶĩĬņœĮŒĝƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĪņŒľƟŏĕƟŅŒěŐĸŃĽŅĴŅĶĩŐĮĸėĺŅĴľĴŅĵĕŀĚħŇĬ
ŀŊŗĬŕȮĪňŗĴňėŋĦĽĴĭńĨŇėĸƟŅĵĔńĬœħƟ 

0,ȮĺńĨĩŋĮĶŃĽĚėƢ 

 1,ȮŏıŊŗŀĔņľĬħĸńĔļĦŃĪňŗŏĮƦĬĴŅĨĶģŅĬĕŀĚħŇĬĨńĺŐĪĬľĸńĔŏıŊŗŀĔŅĶıńĥĬŅĔŅĶŏĔļĨĶ 

2,ȮŏıŊŗŀĻŉĔļŅĽńĦģŅĬĺŇĪĵŅȮĽĴĭńĨŇĪŅĚŏėĴňŐĸŃĔŅĵĳŅıȮŐĶƞĺŇĪĵŅȮěŋĸĽńĦģŅĬĺŇĪĵŅȮĔŅĶĔņŏĬŇħ
ĕŀĚħŇĬĨńĺŐĪĬľĸńĔȮŐĸŃĔŅĶěņŐĬĔėĺŅĴŏľĴŅŃĽĴĕŀĚħŇĬĽņľĶńĭĔŅĶŏĔļĨĶ 

  



3 
 

 

ĭĪĪňŗȮ0 
ĔŅĶĨĶĺěŏŀĔĽŅĶ 

/,ȮĬŅĴĻńıĪƢŐĸŃėĺŅĴľĴŅĵ 

 1,1ȮħŇĬĨńĺŐĪĬľĸńĔ 

 ħŇĬĨńĺŐĪĬľĸńĔȮĨŅĴőėĶĚĔŅĶĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬľĸńĔȮĽņľĶńĭıńĥĬŅĔŅĶŏĔļĨĶĕŀĚ
ĮĶŃŏĪĻœĪĵľĴŅĵĩŉĚȮŴĝŋħħŇĬŵ 

 ĝŋħħŇĬȮ&soil series'ȮŏĮƦĬľĬƞĺĵŐįĬĪňŗħŇĬĪňŗŒĝƟŐıĶƞľĸŅĵĪňŗĽŋħȮőħĵŏĜıŅŃŒĬĔŅĶĽņĶĺěĪňŗ
ĸŃŏŀňĵħŐĸŃĴňėĺŅĴŏĕƟĴĕƟĬŒĬĔŅĶĽņĶĺěĽŌĚȮŐĸŃŐįĬĪňŗħŇĬĴŅĨĶŅĽƞĺĬŒľĠƞȮĝŋħħŇĬŏĮƦĬľĬƞĺĵŐįĬĪňŗħŇĬ
ĪňŗŏĮƦĬĬŅĴīĶĶĴȮ&abstract'ȮĕŀĚħŇĬľĬŉŗĚȮ&soil individual'ȮľĶŊŀľĬƞĺĵľĸŅĵıňħŀĬȮ&polypedon'Ȯ
ŐĸŃŏĮƦĬĝŊŗŀĝńŘĬĕŀĚĔŅĶěņŐĬĔȮ&Taxonomic classes'ȮĨŅĴĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬĞŉŗĚĩŊŀĺƞŅŏĮƦĬĕńŘĬĔŅĶ
ěņŐĬĔĕńŘĬĨŗņĪňŗĽŋħȮĨƞŀěŅĔĺĚĻƢħŇĬȮ&family'ȮĔĸŋƞĴħŇĬĵƞŀĵȮ&subgroup'ȮĔĸŋƞĴħŇĬŒľĠƞȮ&great group'Ȯ
ŀńĬħńĭĵƞŀĵȮ&suborder'ȮŐĸŃŀńĬħńĭȮ&order' 

 ĝŋħħŇĬěŃĴňĽĴĭńĨŇĳŅĵŒĬĕŀĚľĬƞĺĵĽĴŗņŏĽĴŀĪňŗĽŋħȮĮĶŃĔŀĭħƟĺĵħŇĬĪňŗĴňĸńĔļĦŃėĸƟŅĵėĸŉĚ
ĔńĬĪňŗĽŋħĪńŘĚŒĬħƟŅĬĔŅĶĔņŏĬŇħħŇĬŐĸŃĔŅĶěńħŏĶňĵĚĨńĺĕŀĚĝńŘĬĔņŏĬŇħħŇĬȮĔŅĶěņŐĬĔĝŋħħŇĬěŃŒĝƟĝĬŇħŐĸŃ
ĔŅĶŏĶňĵĚĨńĺĕŀĚĝńŘĬħŇĬȮĽňħŇĬȮŏĬŊŘŀħŇĬȮőėĶĚĽĶƟŅĚȮĔŅĶĵŉħĨńĺȮĮġŇĔŇĶŇĵŅħŇĬŒĬŐĨƞĸŃĝńŘĬȮĽĴĭńĨŇĪŅĚŏėĴňĕŀĚ
ħŇĬŐĸŃĽĴĭńĨŇŏĝŇĚŐĶƞĕŀĚĝńŘĬħŇĬĮĔĨŇĶĺĴĪńŘĚĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬȮĽĳŅııŊŘĬĪňŗȮľĶŊŀŀŅěěŃŒĝƟĸńĔļĦŃĪŅĚ
īĶĦňĽńĦģŅĬĺŇĪĵŅȮŏĕƟŅĴŅĮĶŃĔŀĭŒĬĔŅĶěņŐĬĔħƟĺĵĔŖœħƟȮĞŉŗĚėĺĶěŃĴňħŇĬĪňŗĴňĸńĔļĦŃŏľĴŊŀĬĔńĭŀĵŌƞŒĬ
ħŇĬľĬŉŗĚŏħňĵĺĔńĬŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ63ȮŐĸŃŒĬĝŋħħŇĬŏħňĵĺĔńĬŀŅěěŃŐĨĔĨƞŅĚĔńĬŒĬŏĶŊŗŀĚėĺŅĴĸŅħĝńĬȮ
ĔŅĶĪńĭĩĴȮĔŅĶĔĶƞŀĬȮėĺŅĴĸŉĔȮĝŋħħŇĬěŉĚĽŅĴŅĶĩŒĝƟŏĮƦĬľĬƞĺĵĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟȮĚŅĬĺŇěńĵȮŐĸŃ
ŏĪėőĬőĸĵňĪŅĚĮģıňĺŇĪĵŅěŅĔĪňŗľĬŉŗĚœĮĵńĚŀňĔĪňŗľĬŉŗĚœħƟŏĮƦĬŀĵƞŅĚħňŐĸŃĴňėĺŅĴŏľĴŅŃĽĴ 

 ĔŅĶŒľƟĝŊŗŀĝŋħħŇĬŒĝƟĝŊŗŀĽĩŅĬĪňŗıĭėĶńŘĚŐĶĔŏĮƦĬľĸńĔȮŏĝƞĬȮĝŊŗŀĨņĭĸȮŀņŏĳŀȮěńĚľĺńħȮľĶŊŀĝŊŗŀ
ĕŀĚĭĶŇŏĺĦĪňŗĴňĸńĔļĦŃŏħƞĬŏĮƦĬĪňŗĶŌƟěńĔĔńĬŀĵƞŅĚŐıĶƞľĸŅĵŐĸŃĭŅĚėĶńŘĚȮŀŅěŒĝƟĝŊŗŀĕŀĚŐĴƞĬŘņĸņėĸŀĚȮĔŖ
œħƟȮŐĸŃĴňıŊŘĬĪňŗŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚȮ&ĔƞŀĬľĬƟŅĬňŘĮĶŃŏĪĻœĪĵĔņľĬħŒľƟŒĝƟıŊŘĬȮĪňŗȮ0.ȮĨŅĶŅĚĔŇőĸŏĴĨĶĕŉŘĬœĮȮ
ĮƤěěŋĭńĬȮĔņľĬħŒľƟŒĝƟıŊŘĬĪňŗȮ6ȮĨŅĶŅĚĔŇőĸŏĴĨĶȮŐĸŃĵńĚĵŀĴŒľƟĨńŘĚŏĮƦĬĝŋħħŇĬœħƟȮŐĴƟěŃĴňıŊŘĬĪňŗȮĪňŗıĭĬƟŀĵ
ĔĺƞŅȮ6ȮĨŅĶŅĚĔŇőĸŏĴĨĶȮĩƟŅħŇĬĬńŘĬĴňĸńĔļĦŃŐĨĔĨƞŅĚœĮěŅĔĝŋħħŇĬŀŊŗĬŕȮŏħƞĬĝńħěĶŇĚŕȮ&ŏŀŇĭ, 0326' 

 ĝŋħħŇĬĪňŗœħƟěńħĨńŘĚŏĮƦĬĔŅĶĩŅĺĶȮ&Established soil series'ȮĴňěņĬĺĬȮ02.ȮĝŋħħŇĬȮĨŅĴ
ŏŀĔĽŅĶȮĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėŏľĬŊŀŐĸŃĪňŗĽŌĚĨŀĬĔĸŅĚĕŀĚĮĶŃŏĪĻœĪĵȮ&ŀĬŇĶŋĪīŇśȮŐĸŃ
ėĦŃ, 0325'ȮĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėĔĸŅĚĕŀĚĮĶŃŏĪĻœĪĵȮ&ĽĩŇĶŃȮŐĸŃėĦŃ, 0325'Ȯ
ĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵȮ&ĔŇĨŇȮŐĸŃėĦŃ,0325'ȮŐĸŃ
ĸńĔļĦŃŐĸŃĽĴĭńĨŇĕŀĚĝŋħħŇĬŒĬĳŅėŒĨƟŐĸŃĝŅĵİƤƧĚĪŃŏĸĳŅėĨŃĺńĬŀŀĔĕŀĚĮĶŃŏĪĻœĪĵȮ&ĺŋĥŇĝŅĨŇȮŐĸŃ
ėĦŃ, 0325'ȮĬŀĔěŅĔĬňĵńŘĚĴňĝŋħħŇĬĪňŗœħƟĔņľĬħĸńĔļĦŃŐĸŃĽĴĭńĨŇŏĮƦĬĔŅĶĝńŗĺėĶŅĺĽņľĶńĭŒĝƟŏĜıŅŃĔŇěȮ
&Tentative soil series'ȮŏıŊŗŀĶŀĔŅĶěńħĨńŘĚȮŏĮƦĬĔŅĶĩŅĺĶŀňĔœĴƞĬƟŀĵĔĺƞŅȮ/..ȮĝŋħħŇĬ 

  



4 
 

 

1,2 ĔŅĶĽņĶĺěħŇĬ 

ĔŅĶĽņĶĺěħŇĬȮėŊŀȮĔŅĶĻŉĔļŅľŅĕƟŀĴŌĸȮľĶŊŀĕƟŀĽĬŏĪĻĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĕŀĚħŇĬŒĬĭĶŇŏĺĦ
ıŊŘĬĪňŗŒħıŊŘĬĪňŗľĬŉŗĚȮŏıŊŗŀĪĶŅĭĩŉĚĽĳŅıŐĸŃĸńĔļĦŃĕŀĚħŇĬȮěņŐĬĔȮĨĸŀħěĬĨĶĺěľŅĕŀĭŏĕĨĕŀĚħŇĬȮ
ĪņŐįĬĪňŗȮŐĽħĚĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚħŇĬȮŐĮĸėĺŅĴľĴŅĵȮŏıŊŗŀěŋħĮĶŃĽĚėƢŀńĬŏĮƦĬĮĶŃőĵĝĬƢĨŅĴ
ĨƟŀĚĔŅĶŐĸŃĪņĶŅĵĚŅĬĔŅĶĽņĶĺěħŇĬȮĚŅĬĽņĶĺěħŇĬĮĶŃĔŀĭħƟĺĵȮ2ȮĚŅĬȮœħƟŐĔƞȮĚŅĬĽņĶĺěħŇĬŒĬ
ĽĬŅĴŐĸŃĔŅĶŏĔŖĭĨńĺŀĵƞŅĚħŇĬȮĚŅĬĺŇŏėĶŅŃľƢħŇĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĚŅĬěńħĪņŐįĬĪňŗȮŐĸŃĚŅĬŏĕňĵĬ
ĶŅĵĚŅĬȮĔŅĶĽņĶĺěħŇĬŐĵĔŏĮƦĬȮ0ȮĮĶŃŏĳĪȮœħƟŐĔƞ 

 /,0,/ȮĔŅĶĽņĶĺěħŇĬıŊŘĬģŅĬȮ&general purpose soil survey'ȮŏĮƦĬĔŅĶĽņĶĺěĪňŗ
ĶĺĭĶĺĴĕƟŀĴŌĸıŊŘĬģŅĬĨƞŅĚŕŏĔňŗĵĺĔńĭħŇĬœĺƟȮŏĮƦĬĔŅĶĽņĶĺěħŇĬőħĵĪńŗĺœĮĞŉŗĚĽŅĴŅĶĩĬņœĮŒĝƟĮĶŃőĵĝĬƢŒĬ
ŐĚƞĨƞŅĚŕȮœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮĽŅĴŅĶĩĪņĔŅĶĺŇĬŇěĜńĵėŋĦĳŅıĕŀĚħŇĬĪňŗŐĽħĚœĺƟĭĬŐįĬĪňŗħŇĬȮŏıŊŗŀŒĝƟŒĬ
ĔŇěĔĶĶĴħƟŅĬĔŅĶŏĔļĨĶȮħƟŅĬĺŇĻĺĔĶĶĴȮħƟŅĬĔŅĶıńĥĬŅŐľĸƞĚĬŘņȮŏĮƦĬĨƟĬȮŐĸŃĵńĚĽŅĴŅĶĩŒĝƟŏĮƦĬģŅĬŒĬ
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňœħƟŏĮƦĬŀĵƞŅĚħňȮŏĝƞĬȮőėĶĚĔŅĶĽņĶĺěħŇĬĶŃħńĭěńĚľĺńħȮŀņŏĳŀȮőėĶĚĔŅĶĽņĶĺě
ŐĸŃěņŐĬĔħŇĬĭĬıŊŘĬĪňŗĽŌĚȮŏĮƦĬĨƟĬ 

 /,0,0ȮĔŅĶĽņĶĺěħŇĬŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢŏĜıŅŃŀĵƞŅĚȮ&specific purpose soil survey'Ȯ
ŏĮƦĬĔŅĶĽņĶĺěĪňŗĪņĕŉŘĬŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢĪňŗĨńŘĚœĺƟȮįĸĔŅĶĽņĶĺěěŃŒĝƟŒĬĺĚŐėĭȮĔŅĶĻŉĔļŅĸńĔļĦŃĕŀĚ
ħŇĬěŃŏĬƟĬľĬńĔŏĜıŅŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĚŅĬĪňŗĬņœĮŒĝƟŏĪƞŅĬńŘĬěŃħņŏĬŇĬŒĬőėĶĚĔŅĶĪňŗĨƟŀĚĔŅĶĬņįĸĚŅĬœĮ
ŒĝƟŀĵƞŅĚŏĶƞĚħƞĺĬŐĸŃĨƟŀĚĔŅĶŒĬĶŃĵŃŏĺĸŅŀńĬĽńŘĬĪňŗœĴƞĽŅĴŅĶĩĪņĔŅĶĽņĶĺěŐĸŃěņŐĬĔħŇĬŐĭĭĮĶŃŏĳĪ
ŐĶĔœħƟȮŏĝƞĬȮĔŅĶĽņĶĺěėĺŅĴľĬŅĕŀĚĨŃĔŀĬĪňŗĪńĭĩĴĕŀĚıŊŘĬĪňŗŏĔļĨĶĳŅĵľĸńĚěŅĔĔŅĶŏĔŇħħŇĬĩĸƞĴȮĬŘņ
ĪƞĺĴȮĔŅĶĽņĶĺěėĶŅĭŏĔĸŊŀĭĶŇŏĺĦĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮŏĮƦĬĨƟĬ 

1,3ȮĔŅĶěņŐĬĔħŇĬ 

ĔŅĶěņŐĬĔħŇĬȮľĴŅĵĩŉĚȮĔŅĶĶĺĭĶĺĴħŇĬĝĬŇħĨƞŅĚŕȮĪňŗĴňĸńĔļĦŃľĶŊŀėŋĦĽĴĭńĨŇĪňŗėĸƟŅĵėĸŉĚĔńĬ
ĨŅĴĪňŗĔņľĬħœĺƟȮŒľƟŏĮƦĬľĴĺħľĴŌƞŀĵƞŅĚĴňĶŃŏĭňĵĭȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶěħěņŐĸŃĬņœĮŒĝƟĚŅĬȮőħĵĴň
ĺńĨĩŋĮĶŃĽĚėƢȮėŊŀȮ 

 /,ȮŏıŊŗŀĶĺĭĶĺĴėĺŅĴĶŌƟĨƞŅĚŕȮŏĔňŗĵĺĔńĭĸńĔļĦŃħŇĬŒľƟŏĮƦĬľĴĺħľĴŌƞ 
 0,ȮŏıŊŗŀŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽńĴıńĬīƢĕŀĚħŇĬĝĬŇħĨƞŅĚŕȮŐĸŃĽƞĚŏĽĶŇĴŒľƟĴňėĺŅĴŏĕƟŅŒěȮ

ėĺŅĴĽńĴıńĬīƢĕŀĚħŇĬĝĬŇħĨƞŅĚŕȮĴŅĔĕŉŘĬ 
 1,ȮŏıŊŗŀĽŅĴŅĶĩěħěņĸńĔļĦŃĨƞŅĚŕȮĕŀĚħŇĬœħƟĚƞŅĵĕŉŘĬ 
 2,ȮŏıŊŗŀŏĮƦĬĔŅĶŏĶňĵĬĶŌƟėĺŅĴĽńĴıńĬīƢŒľĴƞŕȮŐĸŃľĸńĔĔŅĶŒľĴƞŕȮŏĔňŗĵĺĔńĭħŇĬ 
 3,ȮŏıŊŗŀŐěĔŐěĚĝĬŇħĕŀĚħŇĬŀŀĔŏĮƦĬľĴĺħľĴŌƞŀĵƞŅĚĴňŏľĨŋįĸȮŐĸŃĴňĮĶŃőĵĝĬƢŒĬĔŅĶ

ĪņĬŅĵıķĨŇĔĶĶĴĕŀĚħŇĬȮĔņľĬħĸńĔļĦŃĔŅĶŒĝƟĪňŗħňĪňŗĽŋħĕŀĚħŇĬȮėŅħĔŅĶĦƢįĸįĸŇĨĪňŗěŃœħƟěŅĔħŇĬŐĨƞ
ĸŃĝĬŇħ 

 4,ȮŏĮƦĬľĬƞĺĵıŊŘĬģŅĬŒĬĔŅĶĺŇěńĵȮŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪŅĚĮģıňĺŇĪĵŅ 

ĔŅĶěņŐĬĔħŇĬĴňľĸŅĵĶŃĭĭȮŏĝƞĬȮĶŃĭĭĔŅĶěņŐĬĔħŇĬĕŀĚĶńĽŏĞňĵȮİĶńŗĚŏĻĽȮŀńĚĔķļȮŏĭĸŏĵňŗĵĴȮ
ĞŉŗĚĴńĔěŃŒľƟėĺŅĴĽņėńĠĕŀĚħŇĬĪňŗıĭŒĬŏĕĨľĬŅĺȮŐĨƞĶŃĭĭĪňŗŀĵŌƞŒĬėĺŅĴĽĬŒěĕŀĚĮĶŃŏĪĻĨƞŅĚŕȮŒĬőĸĔȮ
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ėŊŀȮĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮ&soil taxonomy'ȮĕŀĚĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮŐĸŃĶŃĭĭĕŀĚȮFAO ĞŉŗĚěŃĴň
ĴŅĨĶŅĽƞĺĬėƞŀĬĕƟŅĚľĵŅĭȮĞŉŗĚĨƞŀĴŅœħƟıńĥĬŅŏĮƦĬĶŃĭĭȮWRB 8ȮWorld Reference Base for Soil 
Resources 

ĚŅĬĽņĶĺěȮěņŐĬĔȮŐĸŃĪņŐįĬĪňŗħŇĬœħƟıńĥĬŅĶŃĭĭĔŅĶěņŐĬĔħŇĬŒĬĮĶŃŏĪĻœĪĵĴŅŏĮƦĬ
ĸņħńĭŏĶŇŗĴŐĶĔĳŅĵľĸńĚěŅĔĪňŗĴňĔŅĶěńħĨńŘĚĔĶĴıńĥĬŅĪňŗħŇĬŒĬĮƖȮı,Ļ,03.4ȮœħƟŒĝƟĶŃĭĭĔŅĶěņŐĬĔħŇĬ
ĶŃĭĭĮĶŃěņĝŅĨŇȮ&national soil classification system'ȮĪňŗȮDr,ȮR,ȮDudal ŐĸŃȮDr,ȮF,R,Ȯ
Moormann ħńħŐĮĸĚĴŅěŅĔĶŃĭĭĔŅĶěņŐĬĔħŇĬĮƖȮ/716ȮĕŀĚĽľĶńģŀŏĴĶŇĔŅȮĞŉŗĚĽƞĺĬŒľĠƞŐĸƟĺĴň
ľĸńĔŏĔĦĤƢĨƞŅĚŕȮŒĔĸƟŏėňĵĚĔńĬȮŐĨƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃŏıŇŗĴŏĨŇĴĭƟŅĚŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭħŇĬĪŅĚŐĩĭ
ŏŀŏĞňĵŀŅėŏĬĵƢȮěĬĔĶŃĪńŗĚĮƖȮı,Ļ,Ȯ03/.ȮœħƟŏĶŇŗĴŒĝƟĶŃĭĭĔŅĶěņŐĬĔħŇĬŐĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬěĬĩŉĚ
ĮƤěěŋĭńĬȮŏĬŊŗŀĚěŅĔĔŅĶěņŐĬĔħŇĬĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮĴňĕƟŀħňȮħńĚĬňŘȮ&ŏĜĸňĵĺ*031/' 

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

0,ȮĝŊŗŀĕŀĚĝŋħħŇĬĪňŗěņŐĬĔœĺƟĨńŘĚŐĨƞĶŃħńĭŀńĬħńĭĩŉĚĶŃħńĭĺĚĻƢħŇĬȮĴňėĺŅĴľĴŅĵŒĬĨńĺŏŀĚ
ŐĸŃĭƞĚĸńĔļĦŃĽņėńĠĕŀĚħŇĬĪňŗĪņĔŅĶěņŐĬĔœĺƟ 

3,ȮĸńĔļĦŃĕŀĚħŇĬĪňŗŒĝƟŒĬĔŅĶěņŐĬĔŐĨƞĸŃĕńŘĬĨŀĬȮĔņľĬħœĺƟėƞŀĬĕƟŅĚŐĬƞĬŀĬȮ
ĽŅĴŅĶĩĺńħŐĸŃĨĶĺěĽŀĭœħƟĪńŘĚŒĬĽĬŅĴŐĸŃŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮŏĮƦĬĸńĔļĦŃĕŀĚħŇĬĪňŗėƞŀĬĕƟŅĚĴńŗĬėĚ
ŐĬƞĬŀĬœĮŏĮĸňŗĵĬŐĮĸĚĚƞŅĵ 

2,ȮŏĮƦĬĶŃĭĭĔŅĶěņŐĬĔħŇĬĪňŗĽŅĴŅĶĩĬņįĸĕŀĚĔŅĶěņŐĬĔœĮŒĝƟŒĬĔŅĶŐĸĔŏĮĸňŗĵĬ
ŏĪėőĬőĸĵňĪŅĚĔŅĶŏĔļĨĶĶŃħńĭĮĶŃŏĪĻľĶŊŀĳŌĴŇĳŅėœħƟħňȮ,őħĵŏĜıŅŃŒĬĶŃħńĭĺĚĻƢħŇĬ 

3ȮŏĮƦĬĶŃĭĭĴňĺńĨĩŋĮĶŃĽĚėƢĔĺƟŅĚȮĽŅĴŅĶĩĺŇĬŇěĜńĵėŋĦĳŅıĕŀĚħŇĬĪňŗěņŐĬĔœĺƟœĮŒĝƟœħƟ
ľĸŅĵĮĶŃŏĳĪ 

4,ȮŏĮƦĬĶŃĭĭĪňŗĴňŐĬĺőĬƟĴĺƞŅěŃŒĝƟŐıĶľĸŅĵŐĸŃĔĸŅĵŏĮƦĬĶŃĭĭĽŅĔĸĨƞŀœĮ 
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ĭĪĪňŗȮ1 
ŀŋĮĔĶĦƢŐĸŃĺŇīňĔŅĶ 

1,ȮŀŋĮĔĶĦƢ 
1,1ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻȮĴŅĨĶŅĽƞĺĬȮ1850,000ȮĭĶŇŏĺĦěńĚľĺńħĶƟŀĵŏŀŖħȮěńĚľĺńħ

ĬėĶĶŅĝĽňĴŅȮěńĚľĺńħĽŋĶŇĬĪĶƢȮŐĸŃěńĚľĺńħĽĔĸĬėĶȮ&ĔĶĴŐįĬĪňŗĪľŅĶ, 2538' 
1,2ȮŐįĬĪňŗħŇĬĶŅĵěńĚľĺńħȮĴŅĨĶŅĽƞĺĬȮ18100,000 &ĔŀĚĽņĶĺěŐĸŃěņŐĬĔħŇĬ, 2537'Ȯ

ŐĸŃĴŅĨĶŅĽƞĺĬȮ1825,000 &ĔŀĚĽņĶĺěŐĸŃěņŐĬĔħŇĬ, 2537'ȮŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 
1,3ȮŐįĬĪňŗīĶĦňĺŇĪĵŅĶŅĵěńĚľĺńħȮĴŅĨĶŅĽƞĺĬȮ18250,000 &ĔĶĴĪĶńıĵŅĔĶīĶĦň, 2550'ȮŒĬ

ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 
1,4ȮŏėĶŊŗŀĚĴŊŀĴŅĨĶģŅĬĪňŗŒĝƟŒĬĔŅĶĽņĶĺěħŇĬĳŅėĽĬŅĴȮ&ŏŀŇĭ, 2547; Soil Survey 

Division Staff, 2010' 
1,5ȮŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴňĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŐĸŃĽĴĭńĨŇ

ĪŅĚŏėĴňĕŀĚħŇĬ 
1,6ȮĶŅĵĚŅĬĔŅĶĔņľĬħĔŅĶĔņľĬħĸńĔļĦŃĕŀĚĝŋħħŇĬĪňŗěńħĨńŘĚŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĕŀĚ

ĮĶŃŏĪĻœĪĵěņŐĬĔŒľĴƞĨŅĴĶŃĭĭŀĬŋĔĶĴĺŇīŅĬħŇĬȮ2546 
1,7ȮĶŅĵĚŅĬĔŅĶĽņĶĺěħŇĬĶŅĵěńĚľĺńħĴŅĨĶŅĽƞĺĬȮ18100,000ȮŒĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 

2,ȮĺŇīňĔŅĶ 
2,1,ȮĔŅĶĻŉĔļŅĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĺŅĚŐįĬĔƞŀĬŀŀĔĽņĶĺěĳŅėĽĬŅĴȮ 
/,ȮĻŉĔļŅĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĕŀĚĝŋħħŇĬĪňŗŏĮƦĬĨńĺŐĪĬħŇĬľĸńĔĪňŗĨƟŀĚĔŅĶĻŉĔļŅȮŐĸƟĺĺŇŏėĶŅŃľƢ

ŐĸŃĨĶĺěĽŀĭĕŀĭŏĕĨĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚĝŋħħŇĬěŅĔŐįĬĪňŗħŇĬĴŅĨĶŅĽƞĺĬĨƞŅĚȮŕȮőħĵıŇěŅĶĦŅěŅĔ
ĭĶŇŏĺĦĞŉŗĚŏĮƦĬĪňŗěńħĨńŘĚĝŋħħŇĬȮĪńŘĚĬňŘŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴĕƟŀĔņľĬħĕŀĚĔŅĶěńħĨńŘĚĝŋħħŇĬȮľŅĔœĴƞĮĶŅĔĢȮŒľƟ
ıŇěŅĶĦŅěŅĔĽĩŅĬĪňŗľĶŊŀĭĶŇŏĺĦŒĔĸƟŏėňĵĚĪňŗĽŋħ 

2,ȮĔņľĬħĕŀĭŏĕĨĝŋħħŇĬĪňŗěŃĪņĔŅĶĻŉĔļŅěŅĔŐįĬĪňŗħŇĬȮĴŅĨĶŅĽƞĺĬȮ18100,000ȮŐĸŃ 
1825,000  

3,ȮĻŉĔļŅŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟŅĬĨƞŅĚȮŕȮŒĬĭĶŇŏĺĦĪňŗĻŉĔļŅȮŐĸƟĺėńħŏĸŊŀĔěŋħĪňŗěŃĪņĔŅĶ
ŏĔŖĭĨńĺŀĵƞŅĚħŇĬŐĸŃĔņľĬħĭĶŇŏĺĦĪňŗĪņĔŅĶĕŋħľĸŋĴľĬƟŅĨńħħŇĬĪňŗěŃŒĝƟŒĬĔŅĶĻŉĔļŅőħĵĔņľĬħěŋħĪňŗěŃ
ŏĔŖĭĨńĺŀĵƞŅĚȮ2+3 ěŋħĸĚĭĬŐįĬĪňŗħŇĬȮĴŅĨĶŅĽƞĺĬȮ1825,000 
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2,2,ȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĳŅėĽĬŅĴ 

/,ȮĻŉĔļŅĽĳŅıŐĺħĸƟŀĴŐĸŃěŋħľĸŋĴľĬƟŅĨńħħŇĬĨńĺŀĵƞŅĚĪňŗěŃĪņĔŅĶĻŉĔļŅȮ0+1ȮěŋħȮĪňŗ
ĔņľĬħœĺƟŒĬŏĭŊŘŀĚĨƟĬȮŏıŊŗŀėńħŏĸŊŀĔĭĶŇŏĺĦĪňŗħňŐĸŃŏľĴŅŃĽĴĕŀĚĝŋħħŇĬĪňŗŏĮƦĬĨńĺŐĪĬħŇĬľĸńĔ 

0,ȮĕŋħľĸŋĴŒĬĭĶŇŏĺĦĪňŗĔņľĬħœĺƟŒľƟĴňĕĬŅħĔĺƟŅĚȮ0ȮŏĴĨĶȮĵŅĺȮ0ȮŏĴĨĶȮĸŉĔȮ0ȮŏĴĨĶȮ&ĩŉĚ
ĝńŘĬľŇĬıŊŘĬȮľŅĔħŇĬĨŊŘĬĔĺƞŅȮ0..ȮŏĞĬĨŇŏĴĨĶ'ȮĪņŏĮƦĬĭńĬœħĕŉŘĬ+ĸĚȮŏıŊŗŀĽŃħĺĔŒĬĔŅĶĮġŇĭńĨŇĚŅĬȮŐĸŃŒľƟ
įŇĺħƟŅĬĪňŗěŃĻŉĔļŅŐĸŃħƟŅĬŀŊŗĬŕȮŏĶňĵĭĨńŘĚĜŅĔĸĚœĮĨŅĴėĺŅĴĸŉĔȮŒľƟľĬƟŅĨńħĪňŗěŃĻŉĔļŅľńĬľĬƟŅĶńĭ
ŐĽĚŀŅĪŇĨĵƢȮ&ĳŅıĪňŗȮȮĔ'ȮėĺĶĔņľĬħıŊŘĬĪňŗŐĸŃĪŇĻĪŅĚľĸŋĴĸƞĺĚľĬƟŅĔƞŀĬȮŏıŊŗŀľŅĴŋĴĪňŗıĶŃŀŅĪŇĨĵƢĽƞŀĚ
ĔĶŃĪĭľĬƟŅĨńħħŇĬıŀħňȮĦȮĝƞĺĚŏĺĸŅĪňŗĩƞŅĵĳŅıȮŐĨƞĚľĬƟŅĨńħħŇĬőħĵŒĝƟĴňħȮŏĽňĵĴľĶŊŀıĸńŗĺȮŏıŊŗŀŒľƟŏľŖĬ
őėĶĚĽĶƟŅĚȮĸńĔļĦŃĨƞŅĚŕĕŀĚħŇĬĨŅĴīĶĶĴĝŅĨŇȮŒĬĽĳŅıĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&ĳŅıĪňŗȮĕȮ'ȮĻŉĔļŅĸńĔļĦŃŐĸŃ
ĽĴĭńĨŇħŇĬıĶƟŀĴĪņėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮŐĸŃĭńĬĪŉĔĕƟŀĴŌĸĽĳŅıŐĺħĸƟŀĴĭĶŇŏĺĦĪňŗĪņĔŅĶĻŉĔļŅħƟĺĵ 

ȮȮ  
ȮȮȮȮ   Ĕ,Ȯ    ȮȮ ȮȮȮĕ, 

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

1,ȮŏĔŖĭĨńĺŀĵƞŅĚħŇĬŏıŊŗŀĪņĔŅĶĺŇŏėĶŅŃľƢȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĺŇīň 

/'ȮĨńĺŀĵƞŅĚħŇĬĪňŗĩŌĔĶĭĔĺĬȮ&disturbed soil samples'ȮőħĵŏĔŖĭĨńĺŀĵƞŅĚħŇĬŒľƟėĶŀĭėĸŋĴȮ
ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ4.ȮĕŀĚŏĬŊŘŀĪňŗįŇĺľĬƟŅŐĬĺħŇŗĚĕŀĚŐĨƞĸŃĝńŘĬĔņŏĬŇħħŇĬȮ&genetic horizon'ȮĬŘņľĬńĔĮĶŃĴŅĦȮ
0+1ȮĔŇőĸĔĶńĴȮŏıŊŗŀĬņœĮĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĪŅĚŏėĴňȮŐĸŃĪŅĚŐĶƞĺŇĪĵŅĕŀĚħŇĬ 

0'ȮĨńĺŀĵƞŅĚħŇĬĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&undisturbed soil samples'ȮŏĔŖĭħŇĬőħĵŒĝƟ
ĔĶŃĭŀĔŏĔŖĭĨńĺŀĵƞŅĚȮ&core'ȮŒĬŐĬĺħŇŗĚěŅĔĝńŘĬĭĬĸĚœĮŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶĬņĬŘņȮ&hydraulic 
conductivity'ȮŐĸŃėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮ&bulk density'ȮŏĔŖĭħŇĬŒĬĝńŘĬĪňŗĨƟŀĚĔŅĶőħĵŒĝƟĔĸƞŀĚ
ŏĔŖĭĨńĺŀĵƞŅĚħŇĬėŌŏĭňĵĬŅȮ&Kubiena box'ȮĬņĴŅĻŉĔļŅěŋĸĽńĦģŅĬĺŇĪĵŅĕŀĚħŇĬȮ&Soil 
micromorphology'Ȯ 

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

 ĔŅĶĺŇŏėĶŅŃľƢŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮœħƟŒĝƟĺŇīňĴŅĨĶģŅĬĕŀĚȮUSDA ŐĸŃėĦŃȮ&/774'ȮĽņľĶńĭ
ĔŅĶěņŐĬĔħŇĬȮĴňħńĚĬňŘ 

1,ȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚħŇĬ 
1'ȮĬņĨńĺŀĵƞŅĚħŇĬĪňŗĩŌĔĶĭĔĺĬĴŅįŉŗĚŒľƟŐľƟĚŒĬĶƞĴȮľĸńĚěŅĔĬńŘĬĬņħŇĬĴŅĭħŐĸŃĶƞŀĬ

įƞŅĬĨŃŐĔĶĚĶƞŀĬĕĬŅħȮ0ȮĴŇĸĸŇŏĴĨĶȮŐĵĔĔƟŀĬĔĶĺħȮŏĻļľŇĬŐĸŃŐĶƞȮŐĸŃŏĻļĞŅĔıŊĝŀŀĔȮĞŉŗĚěŃ
ĬņœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĪŅĚŏėĴňȮŐĸŃĪŅĚŐĶƞĺŇĪĵŅĕŀĚħŇĬ 

2'ȮĬņĨńĺŀĵƞŅĚħŇĬĪňŗœĴƞĩŌĔĶĭĔĺĬȮ&core'ȮĴŅįŉŗĚŒľƟŐľƟĚŒĬĶƞĴȮľĸńĚěŅĔĬńŘĬĬņĴŅĻŉĔļŅȮ
őħĵŒĬĔĶŃĭŀĔŏĔŖĭĨńĺŀĵƞŅĚĬņĴŅĻŉĔļŅĔŅĶĬņĬŘņŐĸŃėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮĽƞĺĬŒĬĔĸƞŀĚėŌŏĭňĵ
ĬŅĬņĴŅĺŇŏėĶŅŃľƢĪŅĚěŋĸĽńĦģŅĬĺŇĪĵŅĕŀĚħŇĬ 

2,ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĺŇŏėĶŅŃľƢĔŅĶĔĶŃěŅĵĕŀĚ
ŀĬŋĳŅėħŇĬȮ&particle size distribution'Ȯ2'ȮĔŅĶĺŇŏėĶŅŃľƢľŅėĺŅĴľĬŅŐĬƞĬĶĺĴĕŀĚħŇĬȮ&bulk 
density'Ȯ3'ȮĔŅĶĺŇŏėĶŅŃľƢľŅėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶĬņĬŘņŀŇŗĴĨńĺĕŀĚħŇĬȮ&saturated hydraulic 
conductivity' 

3,ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚŏėĴňȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĮĢŇĔŇĶŇĵŅĕŀĚħŇĬȮ&soil reaction, pH'Ȯ
2'ȮĮĶŇĴŅĦŀŇĬĪĶňĵĺńĨĩŋŒĬħŇĬȮ&organic matter'Ȯ3'ȮĮĶŇĴŅĦœĬőĨĶŏěĬĶĺĴȮ&total nitrogen'Ȯ4'Ȯ
ĮĶŇĴŅĦĲŀĽĲŀĶńĽĪňŗŏĮƦĬĮĶŃőĵĝĬƢȮ&available phosphorus'Ȯ5'ȮĮĶŇĴŅĦőıŐĪĽŏĞňĵĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢȮ
&available potassium'Ȯ6'ȮĮĶŇĴŅĦħƞŅĚĪňŗĽĔńħœħƟȮ&extractable bases'ȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮŐėĸŏĞňĵĴȮ
ŐĴĔĬňŏĞňĵĴȮőıŐĪĽŏĞňĵĴȮŐĸŃőĞŏħňĵĴȮ7'ȮĮĶŇĴŅĦĔĶħĪňŗĽĔńħœħƟȮ&extractable acidity8ȮEA'Ȯ8'ȮėƞŅ
ėĺŅĴěŋŐĸĔŏĮĸňŗĵĬŐėĨœŀŀŀĬȮ&cation exchange capacity8ȮCEC'Ȯ9'ȮŀńĨĶŅĶƟŀĵĸŃėĺŅĴŀŇŗĴĨńĺŏĭĽȮ
&base saturation percentage; #ȮBS'Ȯ10'ȮėƞŅĔŅĶĬņœĲĲƚŅĕŀĚĽŅĶĸŃĸŅĵħŇĬȮ&electrical 
conductivity'Ȯ 

4,ȮĔŅĶĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭŏĝŇĚŐĶƞĕŀĚħŇĬȮőħĵĺŇīňĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮ&X+ray 
diffraction analysis'ȮĮĶŃĔŀĭħƟĺĵȮ1'ȮĺŇŏėĶŅŃľƢĝĬŇħŐĸŃĮĶŇĴŅĦĕŀĚŐĶƞħŇĬŏľĬňĵĺȮ&clay minerals'Ȯ
ĪňŗĴňĕĬŅħŀĬŋĳŅėħŇĬŏĸŖĔĔĺƞŅȮ2ȮœĴőėĶŏĴĨĶȮ2'ȮĺŇŏėĶŅŃľƢĝĬŇħŐĸŃĮĶŇĴŅĦĕŀĚŐĶƞŒĬĕĬŅħŀĬŋĳŅėĪĶŅĵ
ŐĮƚĚȮ&silt fraction'ȮĕĬŅħȮ2ȮĩŉĚȮ50ȮœĴőėĶŏĴĨĶȮ 

5,ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚěŋĸĽńĦģŅĬĺŇĪĵŅȮőħĵĔŅĶĪņŐįƞĬĨńħĭŅĚȮ&Thin section' 
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ĭĪĪňŗȮ2ȮįĸĔŅĶħņŏĬŇĬĚŅĬ 
 

 ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬȮħņŏĬŇĬĚŅĬŏĔŖĭħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ
ı,Ļ,0344ȮĮĶŃĔŀĭœĮħƟĺĵȮħŇĬĭĶŇŏĺĦĳŅėŏľĬŊŀěņĬĺĬȮ6 ĝŋħħŇĬȮœħƟŐĔƞȮĝŋħħŇĬĭƟŅĬěƟŀĚȮ&Bg) ĝŋħħŇĬ 
ĪƞŅĨŃőĔȮ&To), ĝŋħħŇĬĬŘņŏĸĬ (Nal)*ȮĝŋħħŇĬĬŘņħŋĔ (Nd),ȮĝŋħħŇĬĺńĚĝĴĳŌ (Wc),ȮĝŋħħŇĬĬŘņĝŋĬ (Ncu),Ȯĝŋħ
ħŇĬĺńĚĪŀĚ (Wto) ŐĸŃĝŋħħŇĬĮƙŅĽńĔ (Pa)ȮĳŅėĨŃĺńĬŀŀĔŐĸŃĳŅėŒĨƟȮěņĬĺĬȮ7ȮĝŋħħŇĬȮœħƟŐĔƞȮ 
ĝŋħħŇĬĴŅĭĭŀĬȮ&Mb), ĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&Blm), ĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Kkn), ĝŋħħŇĬĵƞŅĬĨŅĕŅĺȮ&Yk)*ȮĝŋħħŇĬ
ĸņŐĔƞĬȮ&Lam) ĝŋħħŇĬľĬŀĚėĸƟŅȮ&Nok)ȮŐĸŃĝŋħħŇĬĨŅĔŒĭȮ&Ta) őħĵĴňĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 

/,ȮĝŋħħŇĬĭƟŅĬěƟŀĚȮ&Ban Chong series : Bg) 

 /,/ȮĽĳŅııŊŘĬĪňŗŐĸŃĪňŗĨńŘĚ 
ĝŋħħŇĬĭƟŅĬěƟŀĚȮŏĮƦĬħŇĬĪňŗŏĔŇħěŅĔĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬįŋıńĚŀĵŌƞĔńĭĪňŗľĶŊŀŏėĸŊŗŀĬĪňŗĴŅ

ĶŃĵŃĪŅĚŒĔĸƟĕŀĚľŇĬĨŃĔŀĬŏĬŊŘŀĸŃŏŀňĵħȮĮĶŃŏĳĪľŇĬħŇĬħŅĬľĶŊŀľŇĬŐĮĶĪňŗŀĵŌƞŒĬĔĸŋƞĴŏħňĵĺĔńĬȮıĭŒĬ
ĽĳŅııŊŘĬĪňŗĸŌĔėĸŊŗĬĸŀĬĸŅħĩŉĚŏĬŇĬŏĕŅȮŀĵŌƞŒĬĽĳŅıŀŅĔŅĻŐĭĭĪŋƞĚľĠƟŅĽŃĺńĬĬŅŏĕĨĶƟŀĬȮ&Tropical 
Q_t_ll_8ȮImnnclȮű?uŲ'  

ĝŋħħŇĬĭƟŅĬěƟŀĚȮĴňĔŅĶĔĶŃěŅĵĨńĺŒĬĳŅėŏľĬŊŀŐĸŃĳŅėĔĸŅĚĨŀĬĭĬĕŀĚĮĶŃŏĪĻœĪĵ
ŏĮƦĬĽƞĺĬŒľĠƞȮěŅĔŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/:Ȯ03*...Ȯ&ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ*Ȯ034.'Ȯ
ŒĬěńĚľĺńħŏĝňĵĚĶŅĵȮıĭĺƞŅĴňŏĬŊŘŀĪňŗĮĶŃĴŅĦȮ/6,/54ȮœĶƞȮėŇħŏĮƦĬĶƟŀĵĸŃȮ0.25 ĕŀĚıŊŘĬĪňŗěńĚľĺńħŏĝňĵĚĶŅĵȮ
&ĳŅıĪňŗȮ0'Ȯ 

ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬĝŋħħŇĬĭƟŅĬěƟŀĚĪňŗŏĮƦĬħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵȮĪņĔŅĶŏĔŖĭ
ĨńĺŀĵƞŅĚľĸŋĴľĬƟŅĨńħħŇĬħŇĬěņĬĺĬȮ/ȮěŋħȮĭĶŇŏĺĦĨņĭĸħŀĵŁŅĚȮŀņŏĳŀŏĴŊŀĚŏĝňĵĚĶŅĵȮěńĚľĺńħŏĝňĵĚĶŅĵȮ
ıŇĔńħȮUTM 25P 580476E 2206207N (ĳŅıĪňŗȮ1'ȮőħĵĽĳŅııŊŘĬĪňŗĻŉĔļŅŏĮƦĬĸŌĔėĸŊŗĬĸŀĬĸŅħȮėĺŅĴ
ĸŅħĝńĬĶƟŀĵĸŃȮ6ȮĔŅĶŒĝƟĮĶŃőĵĝĬƢĕĦŃŏĔŖĭĨńĺŀĵƞŅĚħŇĬŒĝƟĮĸŌĔĽńĭĮŃĶħȮŐĸŃĵŌėŅĸŇĮĨńĽȮ 

 /,0ȮĽńĦģŅĬĺŇĪĵŅħŇĬ 

ěŅĔĔŅĶĻŉĔļŅĝŋħħŇĬĭƟŅĬěƟŀĚȮıĭĺƞŅȮĸńĔļĦŃħŇĬŏĮƦĬħŇĬŏľĬňĵĺȮĸŉĔĴŅĔȮıńĥĬŅĔŅĶĕŀĚ
ľĬƟŅĨńħħŇĬŐĭĭȮAp-Bt ĔŅĶĶŃĭŅĵĬŘņĕŀĚħŇĬŏĮƦĬħŇĬĶŃĭŅĵĬŘņħňȮĴňĔŅĶœľĸĭƞŅĕŀĚĬŘņįŇĺħŇĬĝƟŅĩŉĚĮŅĬ
ĔĸŅĚȮĔŅĶĞŅĭĞŉĴĬŘņħŇĬĮŅĬĔĸŅĚȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĽĬŅĴŐĸŃėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ&soil 
profile description)ȮĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ħŇĬĭĬľĬŅĮĶŃĴŅĦȮ.+1.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸȮŐĸŃĽňĬŘņĨŅĸŏĕƟĴȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬ
ŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮĴňőėĶĚĽĶƟŅĚŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħŏĸŖĔĩŉĚŒľĠƞȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚ
ħŇĬĮŅĬĔĸŅĚȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚŏĴŊŗŀŐľƟĚȮŏĮĶŅŃŏĴŊŗŀĝŊŘĬȮĴňėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬŐĮĸĚ
ĶŌĮĶƞŅĚœħƟĴŅĔŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħĮŅĬĔĸŅĚŐĸŃĕĬŅħŒľĠƞŏĸŖĔĬƟŀĵȮŐĸŃĶŅĔĕĬŅħŏĸŖĔĩŉĚŏĸŖĔ
ĴŅĔĮŅĬĔĸŅĚȮėƞŅıňŏŀĝħŇĬŒĬĽĬŅĴŏĮƦĬĔĶħĶŋĬŐĶĚȮ&field pH 4.0)  
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ħŇĬĸƞŅĚĨŀĬĭĬȮĴňėĺŅĴĸŉĔĮĶŃĴŅĦȮ1.+//.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸȮĽňĬŘņĨŅĸŏĕƟĴȮ 
ĽňŐħĚĮĬĬŘņĨŅĸȮĽňŏľĸŊŀĚĮĬĬŘņĨŅĸȮŐĸŃĽňŐħĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮĴňőėĶĚĽĶƟŅĚħŇĬ
ŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĮŃĮĬĨńŘĚŐĨƞŏĸŖĔĩŉĚŒľĠƞȮėĺŅĴėĚĪĬĕŀĚħŇĬŐĕŖĚŐĶĚŐĽħĚĔƟŀĬħŇĬĝńħŏěĬȮ
ĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀŐľƟĚȮŐĬƞĬŏĴŊŗŀĝŊŘĬȮĴňėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟĮŅĬĔĸŅĚ
ŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħĮŅĬĔĸŅĚĩŉĚŒľĠƞĮĶŇĴŅĦŏĸŖĔĬƟŀĵĩŉĚĮŅĬĔĸŅĚȮıĭĶŀĵėĶŅĭħŇĬŏľĬňĵĺŏĮƦĬ
ĝńŘĬĭŅĚȮŕȮĭĬľĬƟŅĨńħħŇĬŐĸŃĝƞŀĚĺƞŅĚŏĴŖħħŇĬȮėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħěńħĴŅĔȮ&field pH 2,3+5.0)  

ħŇĬĸƞŅĚĨŀĬĸƞŅĚĴňėĺŅĴĸŉĔĮĶŃĴŅĦȮ//.+0..ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňŐħĚȮŐĸŃĽňŐħĚĮĬ
ŏľĸŊŀĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬŏľĬňĵĺĮĬĪĶŅĵŐĮƚĚȮŐĸŃħŇĬŏľĬňĵĺȮĴňőėĶĚĽĶƟŅĚŏľĴŊŀĬħŇĬĨŀĬĭĬȮĔŅĶĵŉħĨńĺ
ĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀŐľƟĚȮŐĨĔľńĔœħƟŏĴŊŗŀŒĝƟŐĶĚŏĸŖĔĬƟŀĵȮĴňėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟ
ĮŅĬĔĸŅĚŏĴŊŗŀŏĮƖĵĔȮıĭŏĻļľŇĬħŇĬħŅĬĪňŗĔņĸńĚįŋıńĚĽĸŅĵĨńĺȮĮĶŇĴŅĦĶƟŀĵĸŃȮ0+1ȮŐĸŃıĭĴŅĔĕŉŘĬĨŅĴ
ėĺŅĴĸŉĔȮėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħěńħĴŅĔȮ&field pH 3,.' 

1.3 ėŜŅŀīŇĭŅĵľĬƟŅĨńħĝŋħħŇĬĭƟŅĬěƟŀĚȮ&Bg series) 

Soil name: Ban Chong series Profile code  Bg 
Classification: Fine, isohyperthermic Typic Paleustults 
Location: Moo 2 Doi Hang sub-district Amphoe Mueang district   

Chiang Rai Province. 
Sheet Name:  Sheet No.:  
Coordinate:  47P 580476E 2201207N Elevation: 409Ȯm. MSL 
Relief:  Undulating Slope: 8 % 
Physiography:  Hill   
Parent material:  Residuum from shale Ground water 

depth: 
> 2 m. 

Drainage:  Well drained Permeability: Moderate 
Runoff:  Low   
Flooding depth:  -               Duration:        Frequency:              - month 
Annual rainfall:  -  Mean Temp.:  - 
Climate type: Tropical Savannah (Aw) 
Natural vegetation or land use: Eucalyptus 
Other:  
Described by:  K. Duangkamol, et al. 

 
Date: March 10, 2023  
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Horizon Depth 
(cm) 

Description 

Ap 0-20/30 Brown (7.5YR 4/4) 60% and strong brown (7.5YR 5/6) 40%; 
clay loam; moderate fine to coarse subangular blocky 
structures; hard (dry), friable (moist), slightly sticky, very 
plastic; few medium to coarse and common very fine to fine 
roots; few medium and common fine vesicular pores; very 
few and few clay film on ped faces; extremely acid (field pH 
4.0) clear and wavy to boundary Bt1. 

Bt1 
 

20/30-50 Yellowish red (5YR 4/6) 70% and reddish brown (5YR 4/4) 
30%; clay loam; strong fine to coarse subangular blocky 
structures; very hard (dry), firm (moist), slightly sticky, 
moderately plastic; few coarse and common very fine to fine 
roots; few medium and common fine vesicular pores; 
common clay coats on pore wall and ped faces; extremely 
acid (field pH 4.5) gradual and smooth to boundary Bt2. 

Bt2 
 

50-80 
 

Yellowish red (5YR 5/8) 60% and reddish yellow (5YR 6/6) 
40%; clay loam; strong medium to coarse subangular blocky 
structures; very hard (dry), firm (moist), slightly sticky, 
moderately plastic; few medium to coarse and few very fine 
to fine roots; few medium to coarse and common very fine 
to fine vesicular pores; common clay coats on pore wall and 
ped faces; extremely acid (field pH 4.5) gradual and smooth 
to boundary Bt3. 

Bt3 80-110 Yellowish red (5YR 5/8) 70% and red (2.5YR 5/8) 30%; clay; 
strong few to coarse subangular blocky structures; very hard 
(dry), very firm (moist), slightly sticky, very plastic; common 
medium and few very fine to fine roots; few fine irregular 
and vesicular pores; common clay coats on pore wall and 
ped faces; very strongly acid (field pH 5.0) gradual and 
smooth to boundary Bt4. 
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Horizon Depth 
(cm) 

Description 

Bt4 110-135 Red (2.5YR 5/8) 70% and yellowish red (5YR 5/8) 30%; clay; 
strong medium to coarse subangular blocky structures; very 
hard (dry), very firm (moist), slightly sticky, moderately 
plastic; few very fine roots; few very fine vesicular pores; 
common clay coats on pore wall and ped faces; very 
strongly acid (field pH 5.0) clear and wavy to boundary Bt5. 

Bt5 135-
150/160 

Red (2.5YR 5/8) 80% and yellowish red (5YR 5/6) 20%; clay; 
strong medium to coarse subangular blocky structures; very 
hard (dry), friable (moist), slightly sticky, moderately plastic; 
few very fine roots; few fine and very coarse vesicular pores; 
common clay coats on pore wall and ped faces; few 
weathered rock fragments; very strongly acid (field pH 5.0) 
gradual and smoot to boundary Bt6. 

Bt6 150/160-
180/185 

Red (2.5YR 5/8); clay; strong medium subangular blocky 
structures; very hard (dry), friable (moist), slightly sticky, 
moderately plastic; few very fine and medium roots; 
common clay coats on pore wall and ped faces; few 
weathered rock fragments; very strongly acid (field pH 5.0) 
gradual and wavy to boundary Bt7. 

Bt7 180/185-
200 

Red (2.5YR 4-5/8); clay; strong medium subangular blocky 
structures; very hard (dry), friable (moist), slightly sticky, 
moderately plastic; common clay coats on pore wall and 
ped faces; few weathered rock fragments; very strongly acid 
(field pH 5.0). 



 
1
3 

1.4 įĸĺŇŏėĶŅŃľƢĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĝŋħħŇĬĭƟŅĬěƟŀĚȮ&Ban Chong series) 
   

Lab Field 1:1 1:1

sandsilt clay vc c m f vf resultestimn waterKCI

0-20/30 Ap 8.549.542.0 0.1 0.3 1.4 3.0 3.7 SiC CL 4.6 3.6 3.3 41.10 1.15
20/30-50 Bt1 3.042.942.9 0.0 0.1 0.4 1.1 1.4 SiC CL 5.4 3.8 0.6 14.20 0.12
50-80 Bt2 4.443.343.3 0.1 0.5 0.7 1.5 1.6 SiC CL 5.4 3.9 0.5 13.10 1.20
80-110 Bt3 4.041.241.2 0.2 0.5 0.7 1.2 1.4 SiC C 5.6 3.9 nd 10.10 1.23
110-135 Bt4 3.042.742.7 0.0 0.1 0.4 0.9 1.6 SiC C 5.6 4.0 0.5 10.00 1.29
135-150/160 Bt5 4.039.439.4 0.1 0.5 0.7 1.2 1.5 C C 5.9 4.0 0.7 10.60 1.24
150/160-185 Bt6 5.341.841.8 0.0 0.2 0.8 2.1 2.2 SiC C 5.9 4.0 0.3 9.60 1.24
185-200 Bt7 6.443.143.1 0.0 0.3 1.2 2.0 2.9 SiC C 5.8 4.0 0.5 11.70 1.26

Density 
bulk 

(Mg m-3)

P (mg/kg) 

USDA gradingSand-fraction grading Bray 2 Olsen

CaCO

3 (%)
K (mg kg-1) 
NH4OAc

Depth HorizonParticle size distribution analysis (% by 
weight)

Texture pH

 
Depth MoistureC OM N

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAc
By 
SUM

Ece Ec 1:5

0-20/30 2.16 3.72 0.35 0.20 nd 0.12 0.67 11.75 16.55 39.40 4.05 5.39
20/30-50 1.56 2.69 0.29 0.07 nd 0.04 0.40 9.63 12.67 29.53 3.16 3.99
50-80 0.59 1.01 0.23 0.04 nd 0.03 0.30 11.08 11.63 26.86 2.58 2.64
80-110 0.39 0.67 0.19 0.04 nd 0.03 0.26 11.00 12.67 30.75 2.05 2.31
110-135 0.30 0.51 0.17 0.05 nd 0.02 0.24 10.90 14.32 33.54 1.68 2.15
135-150/160 0.24 0.41 0.17 0.05 nd 0.02 0.24 10.80 13.95 35.41 1.72 2.17
150/160-185 0.23 0.39 0.14 0.05 nd 0.01 0.20 9.38 10.45 25.00 1.91 2.09
185-200 0.19 0.33 0.12 0.04 nd 0.03 0.19 9.38 10.48 24.32 1.81 1.99

Air 
dried to 
oven 
dried

Electrotical 
con. (ds/m)ECEC  

(cmol(+)/kg)

Base saturn (%)Exchange capacity and cations (cmol(+)/kg) CEC 
Extr.  
acidity
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ĳŅıĪňŗȮ0ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĭƟŅĬěƟŀĚȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 
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ĳŅıĪňŗȮ1ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĭƟŅĬěƟŀĚ  
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ĳŅıĪňŗȮ2ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĭƟŅĬěƟŀĚ 
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2.ȮĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&Bang Lamung series: Blm) 

 0,/ȮĽĳŅııŊŘĬĪňŗŐĸŃĪňŗĨńŘĚ 

ĝŋħħŇĬħŇĬĭŅĚĸŃĴŋĚȮŏĔŇħěŅĔĨŃĔŀĬĬŘņĪŃŏĸȮĽƞĺĬŒľĠƞŏĮƦĬıĺĔĨŃĔŀĬĪĶŅĵȮ&sandy 
sediment)ȮĴŅĪńĭĩĴĔńĬŒĬĽĳŅııŊŘĬĪňŗĸŋƞĴĶŃľĺƞŅĚĽńĬĪĶŅĵȮŐĸŃĭŅĚĽƞĺĬĕŀĚĪňŗĸŋƞĴĪňŗĬŘņĪŃŏĸĕŉŘĬȮŀĵŌƞŒĬ
ĽĳŅıŀŅĔŅĻŐĭĭĪŋƞĚľĠƟŅĽŃĺńĬĬŅŏĕĨĶƟŀĬȮ&Rpmnga_jȮQ_t_ll_8ȮImnnclȮű?uŲ'  

ĝŋħħŇĬĭŅĚĸŃĴŋĚȮĴňĔŅĶĔĶŃěŅĵĨńĺĨŅĴŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/:Ȯ03*...Ȯ 
&ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ*Ȯ034.'ȮŒĬěńĚľĺńħĝĸĭŋĶňıĭĺƞŅĴňŏĬŊŘŀĪňŗĮĶŃĴŅĦȮ7,663ȮœĶƞȮėŇħ
ŏĮƦĬĶƟŀĵĸŃȮ.,11ȮĕŀĚıŊŘĬĪňŗěńĚľĺńħĝĸĭŋĶňȮ&ĳŅıĪňŗȮ3'Ȯ 

ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬĝŋħħŇĬĭŅĚĸŃĴŋĚĪňŗŏĮƦĬħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵȮĪņĔŅĶŏĔŖĭ
ĨńĺŀĵƞŅĚľĸŋĴľĬƟŅĨńħħŇĬħŇĬěņĬĺĬȮ/ȮěŋħȮĭĶŇŏĺĦĨņĭĸľĬŀĚĮĶŊŀȮŀņŏĳŀĭŅĚĸŃĴŋĚȮěńĚľĺńħĝĸĭŋĶňȮıŇĔńħȮ
UTM 25P 5.3654E /201675N (ĳŅıĪňŗȮ4'ȮőħĵĽĳŅııŊŘĬĪňŗĻŉĔļŅŏĮƦĬĪňŗĶŅĭŏĶňĵĭȮėĺŅĴĸŅħĝńĬ 
ĶƟŀĵĸŃȮ/ȮĴňėĺŅĴĽŌĚěŅĔĶŃħńĭĪŃŏĸĮŅĬĔĸŅĚȮ1ȮŏĴĨĶȮĔŅĶŒĝƟĮĶŃőĵĝĬƢĪňŗħŇĬĕĦŃŏĔŖĭĨńĺŀĵƞŅĚ 
ŏĮƦĬĬŅĶƟŅĚŏĔƞŅȮŐĸŃĪňŗĸŋƞĴĝŊŘĬŐĜŃȮĴňıŊĝĪńŗĺœĮœħƟŐĔƞȮīŌĮȰļňȮŐĸŃĨƟĬĔĔ 

 2,0ȮĽńĦģŅĬĺŇĪĵŅħŇĬ 

ěŅĔĔŅĶĻŉĔļŅĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&ĳŅıĪňŗȮ5'ȮıĭĺƞŅȮĸńĔļĦŃħŇĬŏĮƦĬħŇĬĸŉĔĴŅĔȮıńĥĬŅĔŅĶ
ĕŀĚľĬƟŅĨńħħŇĬŐĭĭȮA-C ħŇĬĴňĔŅĶĶŃĭŅĵĬŘņŏĸĺĩŉĚėƞŀĬĕƟŅĚŏĸĺȮĴňĔŅĶœľĸĭƞŅĕŀĚĬŘņįŇĺħŇĬĝƟŅĩŉĚĮŅĬ
ĔĸŅĚȮĔŅĶĞŅĭĞŉĴĬŘņħŇĬŏĶŖĺȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĽĬŅĴŐĸŃėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ&soil profile 
description) ĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ħŇĬĭĬĸŉĔȮ.+0.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸȮŐĸŃĽňĬŘņĨŅĸĞňħȮıĭěŋħĮĶŃěŅĔĶŅĔıŊĝŏĮƦĬĽň
ŏľĸŊŀĚĮĬŐħĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĪĶŅĵȮœĴƞĴňőėĶĚĽĶƟŅĚħŇĬȮħŇĬŏĮƦĬŐĭĭŏĴŖħŏħňŗĵĺȮĕĬŅħŏĸŖĔĴŅĔĩŉĚŏĸŖĔȮ
ėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬĬƟŀĵȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŀƞŀĬŏĴŊŗŀŐľƟĚȮŏĴŖħħŇĬŐĨĔŀŀĔěŅĔĔńĬœħƟĚƞŅĵŏĴŊŗŀ
ĝŊŘĬȮĴňėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃœĴƞŏĮĸňŗĵĬĶŌĮĶƞŅĚŏĴŊŗŀħŇĬŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚĮŅĬĔĸŅĚĮĶŇĴŅĦ
ĴŅĔȮėƞŅıňŏŀĝħŇĬŒĬĽĬŅĴŏĮƦĬĔĶħĮŅĬĔĸŅĚȮ&field pH 6.0)Ȯ 

ĝńŘĬħŇĬĸƞŅĚĸŉĔȮ0.+/0.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸĞňħȮĽňĬŘņĨŅĸĞňħĴŅĔȮĽňŏĪŅȮĽňŏĪŅŀƞŀĬȮĽň
ĬŘņĨŅĸĮĬŏĪŅȮıĭěŋħĮĶŃĽňŏľĸŊŀĚĮĬŐħĚȮŐĸŃĽňĬŘņĨŅĸŏĕƟĴȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĪĶŅĵȮħŇĬĶƞĺĬĮĬĪĶŅĵŐĸŃ
ħŇĬĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħŏĸŖĔĴŅĔĩŉĚŏĸŖĔȮėĺŅĴėĚĪĬĕŀĚ
őėĶĚĽĶƟŅĚħŇĬŀƞŀĬȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĨĔŀŀĔěŅĔĔńĬœħƟĚƞŅĵŏĴŊŗŀħŇĬĝŊŘĬȮĴňėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃœĴƞ
ŏĮĸňŗĵĬĶŌĮĶƞŅĚŏĴŊŗŀħŇĬŏĮƖĵĔȮĶŃħńĭĬŘņŒĨƟħŇĬŀĵŌƞĪňŗėĺŅĴĸŉĔȮ/0.ȮŏĞĬĨŇŏĴĨĶȮėƞŅıňŏŀĝĕŀĚħŇĬŏĮƦĬĔĶħěńħ
ĴŅĔĩŉĚħƞŅĚŏĸŖĔĬƟŀĵȮ&field pH 3,.+5,3) 

  



18 
 

 

2.3 ėņŀīŇĭŅĵľĬƟŅĨńħĝŋħħŇĬĭŅĚĸŃĴŋĚ 

Soil name: Bang Lamung series Profile code  Blm 
Classification: isohyperthermic Aquic Quartzipsamments 
Location: Near Nong Prue Chaiyaphruek3 Alley Moo 12, Nong Prue 

sub-district, Bang Lamung district, Chon BuriȮProvince 
Sheet Name:  Sheet No.:  
Coordinate:  47P 705876 E 1423897N Elevation: 3 m. MSL 
Relief:  Flat Slope: 1 % 
Physiography:  Coastal Swamp   
Parent material:  Sandy sediment Ground water 

depth: 
 

Drainage:  somewhat poorly drained Permeability: Moderate 
to rapid 

Runoff:  Low   
Flooding depth:  -             Duration:            Frequency:                - month 
Annual rainfall:  - Mean Temp.:  - 
Climate type: Tropical Savannah (Aw) 
Natural vegetation or land use: Cattail and umbrella plant 
Other:  
Described by:  K. Duangkamol, et al. 
Date: April 25, 2023  

 

Horizon Depth 
(cm) 

Description 

A 0-20 Brown (10YR 5/3) 90% and pale brown (10YR 6/3) 10%; 
common fine distinct brownish yellow (10YR 6/8) mottle and 
reddish yellow (7.5YR6/8) mottle along roots channels; 
loamy sand; weak very fine to fine single grain structures; soft 
(dry), very friable (moist), slightly sticky, nonplastic; many fine 
and many medium roots; common fine tubular and few 
medium tubular pores; moderately acid (field pH 6.0) clear 
and smooth to boundary C1. 
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Horizon Depth 
(cm) 

Description 

C1 
 

20-50/52 Very pale brown (10YR 7/3) 80% and gray (10YR 6/1) 20%; 
common medium distinct reddish yellow (7.5YR6/8) mottle; 
loamy sand; weak very fine single grain structures; very 
friable (moist), slightly sticky, nonplastic; many fine and many 
medium roots; few fine and few medium vesicular and 
tubular pores; midly alkaline (field pH 7.5) clear and wavy to 
boundary C2. 

C2 
 

50/52-70 Pink (7.5YR 7/3) 80% and light gray (10YR 7/2) 20%; common 
medium distinct strong brown (7.5YR5/8) and common fine 
distinct reddish yellow (7.5YR6/8) mottle; loamy sand; weak 
very fine to fine single grain structures; very friable (moist), 
slightly sticky, nonplastic; common fine and many medium 
roots; few fine vesicular pores; very strongly acid (field pH 
5.0) clear and smooth to boundary C3. 

C3 70-85/90 Pink (7.5YR 7/3) 70% and pinkish gray (7.5YR 7/2) 30%; 
common medium distinct strong brown (7.5YR5/8) mottle; 
loamy sand; weak fine single grain structures; very friable 
(moist), slightly sticky, nonplastic; few medium roots; few 
very fine and few fine vesicular pores; slightly acid (field      
pH 6.5) clear and wavy to boundary C4. 

C4 90-120 Grayish brown (10YR 5/2) 80% and pale brown (10YR 6/3) 
20%; coarse sandy loam; weak fine to medium subangular 
blocky structures; very friable (moist), slightly sticky, 
nonplastic; few fine to medium roots; few very fine and few 
fine vesicular pores; neutral (field pH 7.0). 

 



 
2
0 

2.4 įĸĺŇŏėĶŅŃľƢĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&Bang Lamung series) 
   

Lab Field 1:1 1:1

sandsilt clay vc c m f vf resultestimn waterKCI

0-20 Ap 93.52.5 4.0 0 2.7 26.1 57.2 7.5 S LS 6 5.5 0.3 21 0.835
20-50/52 C1 94.92.1 3.0 0 4.2 27 56.8 6.9 S LS 6.3 5.5 0.4 10.2 1.57
50/52-70 C2 91.35.7 3.0 0 4.6 23.6 56.6 6.5 S LS 4.2 3.6 0.2 13.3 1.625
70-85/90 C3 75.74.1 20.2 0 1.4 21 47.7 5.6 SCL LS 4.5 3.6 0.8 68.7 1.675
90-120 C4 76.84.0 19.2 0.1 2.8 24.6 44.7 4.6 SL COLS4.7 3.8 1.9 70.6 1.635

DepthHorizonParticle size distribution analysis (% by 
weight)

Texture pH Density 
bulk (Mg 

m-3)

P (mg/kg) 

USDA gradingSand-fraction grading Bray 2 Olsen

CaCO

3 (%)
K (mg kg-1) 
NH4OAc

 
 

Depth MoistureC OM N

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAcBy SUM Ece Ec 1:5

0-20 0.15 0.25 1.17 0.32 0.72 0.04 2.25 1.17 2.61 65.25 86.21 65.79
20-50/52 0.03 0.05 0.47 0.18 1.12 0.01 1.78 0.60 4.71 157.00 37.79 74.79
50/52-70 0.03 0.05 0.56 0.25 1.14 0.02 1.97 0.85 2.14 71.33 92.06 69.86
70-85/90 0.13 0.23 1.77 1.40 0.64 0.17 3.98 3.57 5.31 26.29 74.95 52.72
90-120 0.12 0.21 1.95 1.31 0.66 0.17 4.09 3.45 4.50 23.44 90.89 54.24

Air 
dried to 
oven 
dried

Electrotical con. 
(ds/m)ECEC  

(cmol(+)/kg)

Base saturn (%)Exchange capacity and cations (cmol(+)/kg) CEC 
Extr.  
acidity
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ĳŅıĪňŗȮ3ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĭŅĚĸŃĴŋĚȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 
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ĳŅıĪňŗȮ4ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĭŅĚĸŃĴŋĚ 
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ĳŅıĪňŗȮ5ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĭŅĚĸŃĴŋĚ 
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3.ȮĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Koh Khanun series: Kkn) 

 1.1 ĽĳŅııŊŘĬĪňŗŐĸŃĪňŗĨńŘĚ 

ĝŋħħŇĬħŇĬŏĔŅŃĕĬŋĬȮŏĔŇħěŅĔĨŃĔŀĬĬŘņıŅĴŅĪńĭĩĴȮĴňĳŌĴŇĽńĦģŅĬĽƞĺĬĨŗņĕŀĚĨŃıńĔĸņĬŘņ
ĶŃħńĭĔĸŅĚȮŀĵŌƞŒĬĽĳŅıŀŅĔŅĻŐĭĭĪŋƞĚľĠƟŅĽŃĺńĬĬŅŏĕĨĶƟŀĬȮ&Rpmnga_jȮQ_t_ll_8ȮImnnclȮű?uŲ' 

ĝŋħħŇĬŏĔŅŃĕĬŋĬȮĴňĔŅĶĔĶŃěŅĵĨńĺȮĭĶŇŏĺĦĳŅėĨŃĺńĬŀŀĔȮĕŀĚĮĶŃŏĪĻœĪĵȮěŅĔŐįĬĪňŗ
ĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/8Ȯ03,...Ȯ&ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ, 034.'ȮıĭŒĬěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮ
ĴňŏĬŊŘŀĪňŗĮĶŃĴŅĦȮ3/,4/4ȮœĶƞȮėŇħŏĮƦĬĶƟŀĵĸŃȮ/,32ȮĕŀĚıŊŘĬĪňŗěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮ&ĳŅıĪňŗȮ6'Ȯ 

ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬĝŋħħŇĬŏĔŅŃĕĬŋĬĪňŗŏĮƦĬħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ0344Ȯ
œħƟĪņĔŅĶŏĔŖĭĨńĺŀĵƞŅĚľĸŋĴľĬƟŅĨńħħŇĬȮ&Soil profile) ěņĬĺĬȮ/ȮěŋħȮĭĶŇŏĺĦĨņĭĸėŌƟŒľĠƞľĴňȮŀņŏĳŀ
ĽĬŅĴĝńĵŏĕĨȮěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮıŇĔńħȮUTM 25P 764924E 1513092N (ĳŅıĪňŗȮ7'ȮőħĵĽĳŅııŊŘĬĪňŗ
ĻŉĔļŅŏĮƦĬĪňŗĶŅĭŏĶňĵĭȮėĺŅĴĸŅħĝńĬĶƟŀĵĸŃȮ1-2ȮĴňėĺŅĴĽŌĚěŅĔĶŃħńĭĪŃŏĸĮŅĬĔĸŅĚȮ14ȮŏĴĨĶȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢĪňŗħŇĬĕĦŃŏĔŖĭĨńĺŀĵƞŅĚŏĮƦĬĬŅĕƟŅĺȮŐĸŃȮıŊŘĬĪňŗĮĸŌĔĵŌėŅĸŇĮĨńĽ 

 1,0ȮĽńĦģŅĬĺŇĪĵŅħŇĬ 

ěŅĔĔŅĶĻŉĔļŅĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&ĳŅıĪňŗȮ/.'ȮĸńĔļĦŃŏĮƦĬħŇĬĸŉĔĴŅĔȮĴňıńĥĬŅĔŅĶĕŀĚ
ľĬƟŅĨńħħŇĬŐĭĭȮAp-Btv-BtvgȮĴňĔŅĶĶŃĭŅĵĬŘņėƞŀĬĕƟŅĚŏĸĺȮĔŅĶœľĸĭƞŅĕŀĚĬŘņįŇĺħŇĬĝƟŅȮĔŅĶĞŅĭĞŉĴĬŘņ
ĝƟŅȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĽĬŅĴŐĸŃėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ&soil profile description) Ĵň
ĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ħŇĬĭĬľĬŅȮ.+1.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňŏĪŅȮĴňěŋħĮĶŃĽňŏľĸŊŀĚĮĬŐħĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬ
ŏľĬňĵĺȮőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĮŅĬĔĸŅĚĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬ
ĮŅĬĔĸŅĚĩŉĚŐĕŖĚŐĶĚȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀħŇĬŐľƟĚȮŐĬƞĬĴŅĔŏĴŊŗŀħŇĬĝŊŘĬȮĴňėĺŅĴŏľĬňĵĺ
ŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟŏĴŊŗŀħŇĬŏĮƖĵĔȮėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħŏĸŖĔĬƟŀĵĩŉĚŏĮƦĬĔĸŅĚ (field  
pH 6.5-7.0)Ȯ 

ħŇĬĸƞŅĚĴňėĺŅĴĸŉĔĮĶŃĴŅĦȮ1.Ȯ+Ȯ0..ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňŏĪŅȮŐĸŃĽňŏĪŅŀƞŀĬȮĴňěŋħĮĶŃĽň
ŐħĚȮĽňŐħĚŀƞŀĬȮĽňŏľĸŊŀĚĮĬŐħĚȮŐĸŃĽňŐħĚĮĬŏľĸŊŀĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬŏľĬňĵĺȮŐĸŃħŇĬŏľĬňĵĺĮĬĔĶĺħ
ĴŅĔȮĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĮŅĬĔĸŅĚĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬ
ĮŅĬĔĸŅĚĩŉĚŐĕŖĚŐĶĚȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀħŇĬŐľƟĚȮŐĬƞĬŏĴŊŗŀħŇĬĝŊŘĬȮėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃ
ŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟŏĴŊŗŀħŇĬŏĮƖĵĔȮıĭĻŇĸŅŐĸĚŀƞŀĬŒĬħŇĬĨńŘĚŐĨƞėĺŅĴĸŉĔȮ1.+0..ȮŏĞĬĨŇŏĴĨĶȮĮĶŇĴŅĦĶƟŀĵ
ĸŃȮ3+13ȮŏıŇŗĴĕŉŘĬĨŅĴėĺŅĴĸŉĔħŇĬȮŐĸŃıĭĝŇŘĬĽƞĺĬľĵŅĭĕŀĚľŇĬŏľĸŖĔŒĬħŇĬĸŉĔĨńŘĚŐĨƞȮ//.ȮŏĞĬĨŇŏĴĨĶ
ĸĚœĮ ėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħěńħĴŅĔĩŉĚĔĶħěńħȮ(fieldȮpH 4.5-5.5) 
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1,1ȮėņŀīŇĭŅĵľĬƟŅĨńħĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Kkn) 

Soil name: Ko Khanun Series Profile code  Kkn 
Classification: Fine-loamy, isohyperthermic Plinthic Paleaquults 
Location: Khuyaimhee sub-district, Sanam Chai KhetȮdistrict, 

Chachoengsao Province 
Sheet Name:  Sheet No.:  
Coordinate:  47P 764924E 1513092N Elevation: 14Ȯm. MSL 
Relief:   Slope: 0-1% 
Physiography:  low of middle terrace   
Parent material:  Alluvium Ground water 

depth: 
> 1.8 m. 

Drainage:  somewhat poorly drained Permeability: Rapid 
Runoff:  Low   
Flooding depth:    -            Duration:        Frequency:                  - month 
Annual rainfall:  1*072Ȯmillimeters Mean Temp.:  27.9 °c 
Climate type: Tropical monsoon climate (Am) 
Natural vegetation or land use: Paddy field and Eucalyptus 
Other:  
Described by:  J. Laorphansakul, et al. 
Date: May 31, 2023 

 
 

Horizon Depth (cm) Description 
Apg1 0 - 20 Gray (7.5YR 6/1); medium faint diffuse reddish yellow (7.5YR6/8) 

mottles; clay loam; moderate medium to coarse subangular 
blocky structure; very hard, very firm, slightly sticky and 
moderately plastic; common fine to medium moderate 
vesicular and tubular pores; common fine moderate roots and 
common medium moderate roots; neutral (field pH 7.0); clear 
and smooth horizon boundary to Ap2. 

Apg2 20-28/30 Pinkish gray (7.5YR 7/2) 80% and gray (7.5YR 6/1) 20%; medium 
faint clear reddish yellow (7.5YR6/8) mottles; clay loam; strong 
medium to coarse subangular blocky structure; very hard, very 
firm, slightly sticky and moderately plastic; common fine to 
medium moderate vesicular and tubular pores; common fine to 
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Horizon Depth (cm) Description 
medium moderate roots; slightly acid (field pH 6.5); gradual and 
wavy horizon boundary to Btv 

Btvg1 28/30-48/50 Pinkish gray (7.5YR 7/2); coarse distinct clear red 2.5YR5/8 and 
medium faint clear light red (7.5YR6/8) mottles; clay loam; 
strong coarse to very coarse subangular blocky structure; very 
hard, very firm, moderate sticky and moderately plastic; 
common fine to medium moderate vesicular and tubular pores; 
common fine to medium moderate roots; met plinthite 
approximate 5-10%; slightly acid (field pH 6.5); gradual and wavy 
horizon boundary to Btvg1 

Btvg2 48/50-90 Pinkish gray (7.5YR 7/2); fine distinct diffuse light red (7.5YR7/6) 
and medium prominent diffuse red (2.5YR4/8) mottles; clay 
loam; moderate medium to coarse subangular blocky structure; 
very hard, firm, moderate sticky and moderately plastic; 
common fine to medium moderate vesicular and tubular pores; 
met plinthiteȮapproximate 10-15%; strongly acid (field pH 5.5); 
gradual and wavy horizon boundary to Btvg2 

Btvg3 90-110/115 Pinkish gray (7.5YR 7/2); medium distinct clear yellowish red 
(5YR5/6) and fine prominent clear red (2.5YR4/8) mottles; clay; 
moderate medium to coarse subangular blocky structure; very 
hard, firm, moderate sticky and moderately plastic; common 
fine to medium moderate vesicular and tubular pores; met 
plinthite approximate 15-20%; strongly acid (field pH 5.5); 
gradual and wavy horizon boundary to Btvg3 

Btvg4 110/115-150 Pinkish gray (7.5YR 7/2); medium distinct diffuse Reddish yellow 
(7.5YR6/6) and fine prominent clear yellowish red (5YR4/6) 
mottles; gravelly clay; moderate fine to medium subangular 
blocky structure; very hard, firm, moderate sticky and 
moderately plastic; common very fine to fine moderate 
vesicular and tubular pores; met plinthite approximate 30-35%; 
very strongly acid (field pH 5.0); abrupt and smooth horizon 
boundary to Btvg4 
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Horizon Depth (cm) Description 
Btvg5 150-200 Light gray (7.5YR 7/1); medium distinct sharp reddish yellow 

(7.5YR6/8) and fine prominent clear red (2.5YR4/8) mottles; very 
gravelly clay; moderate medium to coarse subangular blocky 
structure; very hard, firm, moderate sticky and moderately 
plastic; common very fine to fine moderate vesicular and 
tubular pores; met plinthite approximate 15-20%; very strongly 
acid (field pH 4.5) 

 



 
2
8 

3.4 įĸĺŇŏėĶŅŃľƢĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Ko Khanun series) 
   

Lab Field 1:1 1:1

sandsilt clay vc c m f vf resultestimn waterKCI

0-20 Ap1 36.152.311.6 0.5 1.0 3.3 13.9 17.4 SiL CL 4.7 3.5 2.8 17.2 1.5
20-28/30 Ap2 27.351.021.7 0.2 0.9 2.4 10.6 13.2 SiL CL 5.1 3.5 1.2 10.8 1.8
28/30-48/50 Btv 26.452.421.2 0.2 1.0 2.2 10.3 12.7 SiL C 5.2 3.6 1.7 10.7 1.8
48/50-90 Btvg152.028.419.6 7.1 7.7 8.7 15.7 12.8 L C 5.5 3.8 nd 18.7 1.5
90-110/115 Btvg242.938.918.2 3.7 4.7 5.8 14.2 14.5 L C 5.4 3.7 nd 25.4 1.6
110/115-150 Btvg355.729.215.1 6.4 8.7 9.5 17.3 13.8 SL vgC 5.5 3.8 nd 16.7
150-200 Btvg436.935.527.6 2.4 3.9 5.0 13.0 12.6 CL vgC 5.3 3.7 0.7 20.2

Depth HorizonParticle size distribution analysis (% by weight)Texture pH Density bulk 

(g. m-3)

P (mg/kg) 

USDA gradingSand-fraction grading Bray 2 Olsen

CaCO3 

(%)
K (mg kg-1) 
NH4OAc

 
 

Depth MoistureC OM N

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAc
By 
SUM

Ece Ec 1:5

0-20 0.56 0.96 2.06 0.35 0.04 0.05 2.50 5.13 19.13 164.91 13.07 32.77
20-28/30 0.21 0.37 1.59 0.32 0.16 0.03 2.10 6.78 9.48 43.69 22.15 23.65
28/30-48/50 0.12 0.21 0.78 0.20 0.55 0.03 1.56 6.63 8.30 39.15 18.80 19.05
48/50-90 0.07 0.12 0.53 0.26 0.52 0.05 1.36 5.81 9.17 46.79 14.83 18.97
90-110/115 0.08 0.13 0.78 0.37 0.09 0.07 1.31 6.36 7.28 40.00 17.99 17.08
110/115-150 0.05 0.09 0.49 0.24 0.14 0.04 0.91 5.16 4.40 29.14 20.68 14.99
150-200 0.13 0.22 0.48 0.25 0.11 0.05 0.89 7.08 7.38 26.74 12.0611.17

Air 
dried to 
oven 
dried

Electrotical 
con. (ds/m)ECEC  

(cmol(+)/kg)

Base saturn (%)Exchange capacity and cations (cmol(+)/kg) CEC Extr.  
acidity

 



 
2
9 

 
ĳŅıĪňŗȮ6ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...' 
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ĳŅıĪňŗȮ7ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬŏĔŅŃĕĬŋĬ 
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ĳŅıĪňŗȮ/.ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬŏĔŅŃĕĬŋĬȮ&Kkn) 
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2. ĝŋħħŇĬĸņŐĔƞĬȮ&Lam Kaen series: Lam) 

2,/ȮĽĳŅııŊŘĬĪňŗŐĸŃĪňŗĨńŘĚ 

ĝŋħħŇĬĸņŐĔƞĬȮĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬŏĮƦĬĨŃĔŀĬĬŘņıŅĪňŗĴŅĪńĭĩĴĔńĬĭĶŇŏĺĦĳŌĴŇĽńĦģŅĬħŇĬ
ŐĭĭĽńĬħŇĬĶŇĴĬŘņȮĽĳŅııŊŘĬĪňŗŏĮƦĬıŊŘĬĪňŗėƞŀĬĕƟŅĚĶŅĭŏĶňĵĭȮĩŉĚĸŌĔėĸŊŗĬĸŀĬĸŅħȮŀĵŌƞŒĬĽĳŅıŀŅĔŅĻŐĭĭ
ĴĶĽŋĴŏĕĨĶƟŀĬȮ&Rpmnga_jȮKmlqmml8ȮImnnclȮű?kŲ) 

ĝŋħħŇĬĸņŐĔƞĬĴňĔŅĶĔĶŃěŅĵĨńĺŒĬěńĚľĺńħıńĚĚŅȮĨŅĴŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/803,...Ȯ
&ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ, 034.'ȮıĭĺƞŅȮĴňŏĬŊŘŀĪňŗĮĶŃĴŅĦȮ5,262ȮœĶƞȮėŇħŏĮƦĬĶƟŀĵĸŃȮ.,07Ȯ
ĕŀĚıŊŘĬĪňŗěńĚľĺńħıńĚĚŅȮ&ĳŅıĪňŗȮ//' 

ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬĝŋħħŇĬĸņŐĔƞĬĪňŗŏĮƦĬħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ0344ȮœħƟĪņ
ĔŅĶŏĔŖĭĨńĺŀĵƞŅĚľĸŋĴľĬƟŅĨńħħŇĬȮ&Soil profile) ěņĬĺĬȮ/ȮěŋħȮĭĶŇŏĺĦȮĨņĭĸĸņŐĔƞĬȮŀņŏĳŀĪƟŅĵŏľĴŊŀĚȮ
ěńĚľĺńħıńĚĚŅȮıŇĔńħȮUTM ĪňŗȮ27P 2/64/1E 727053N (ĳŅıĪňŗȮ/0'ȮőħĵĽĳŅııŊŘĬĪňŗĻŉĔļŅŏĮƦĬıŊŘĬĪňŗ
ėƞŀĬĕƟŅĚĶŅĭŏĶňĵĭȮėĺŅĴĸŅħĝńĬĶƟŀĵĸŃȮ/+0ȮĴňėĺŅĴĽŌĚěŅĔĶŃħńĭĪŃŏĸĮŅĬĔĸŅĚȮ/0ȮŏĴĨĶȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢĪňŗħŇĬĕĦŃĻŉĔļŅŏĮƦĬĽĺĬĮŅĸƢĴĬŘņĴńĬȮŐĸŃœĴƟįĽĴ 

2,0ȮĽńĦģŅĬĺŇĪĵŅħŇĬ 

ěŅĔĔŅĶĻŉĔļŅĝŋħħŇĬĸņŐĔƞĬȮ&ĳŅıĪňŗȮ/1'ȮıĭĺƞŅĸńĔļĦŃħŇĬŏĮƦĬħŇĬĸŉĔĴŅĔȮĴňıńĥĬŅĔŅĶ
ĕŀĚľĬƟŅĨńħħŇĬŐĭĭȮAp-Bt-Bw ĴňĔŅĶĶŃĭŅĵĬŘņħňȮĔŅĶœľĸĭƞŅĕŀĚĬŘņįŇĺħŇĬĮŅĬĔĸŅĚȮħŇĬĴňĔŅĶĞŅĭĞŉĴ
ĬŘņœĺȮĶŃħńĭĬŘņŒĨƟħŇĬŀĵŌƞĸŉĔĔĺƞŅȮ0ȮŏĴĨĶȮŀŅěĴňĬŘņœľĸĭƞŅĪƞĺĴŀĵƞŅĚĜńĭıĸńĬŒĬĶŃĵŃŏĺĸŅĽńŘĬȮŕȮŐĸƟĺĔŖ
ĸħĸĚľĴħœĮœħƟȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĽĬŅĴŐĸŃėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ&soil profile description) 
ĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ħŇĬĭĬĸŉĔĮĶŃĴŅĦȮ.+1.ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňŏĪŅŏĕƟĴĴŅĔȮœĴƞĴňĽňěŋħĮĶŃȮŏĬŊŘŀħŇĬŏĮƦĬĶƞĺĬ
ŏľĬňĵĺȮĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏĔĸňŗĵĬĴŋĴĴĬȮĕĬŅħĸŃŏŀňĵħĴŅĔĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚ
ħŇĬĮŅĬĔĸŅĚȮėƞŀĬĕƟŅĚŐĕŖĚŏĴŊŗŀŐľƟĚȮŐĨĔľńĔœħƟĚƞŅĵŏĴŊŗŀĝŊŘĬȮŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟ
ŏĸŖĔĬƟŀĵŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚŏĸŖĔĴŅĔĮĶŇĴŅĦĴŅĔȮĝƞŀĚĺƞŅĚŒĬħŇĬĕĬŅħŏĸŖĔĩŉĚĮŅĬĔĸŅĚȮ
ĮĶŇĴŅĦĮŅĬĔĸŅĚȮıĭŐĶƞœĴĔŅĮŃĮĬŒĬŏĬŊŘŀħŇĬȮėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħěńħĴŅĔȮ&fieldȮpH 2,3' 

ħŇĬĸƞŅĚĨŀĬĭĬĸŉĔĮĶŃĴŅĦ 1.+73ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸĮĬŏľĸŊŀĚŏĕƟĴȮĽňĬŘņĨŅĸȮŐĸŃ
ĽňĬŘņĨŅĸĮĬŏľĸŊŀĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬȮŐĸŃħŇĬĶƞĺĬĮĬĪĶŅĵȮĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮ
ĕĬŅħĸŃŏŀňĵħĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚŏĴŖħħŇĬĮŅĬĔĸŅĚȮĔƟŀĬħŇĬŏľŖĬœħƟĝńħȮėƞŀĬĕƟŅĚŐĕŖĚŏĴŊŗŀŐľƟĚȮ
ŏĮĶŅŃŏĴŊŗŀĝŊŘĬȮŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟĮŅĬĔĸŅĚŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚŏĸŖĔĴŅĔ
ĮĶŇĴŅĦĴŅĔȮŐĸŃĕĬŅħĮŅĬĔĸŅĚĩŉĚŒľĠƞȮĮĶŇĴŅĦĮĔĨŇȮıĭĶŅĔĕĬŅħŒľĠƞĮĶŇĴŅĦĬƟŀĵȮıĭŏĻļŐĶƞœĴĔŅ
ĮŃĮĬŒĬŏĬŊŘŀħŇĬĨĸŀħėĺŅĴĸŉĔȮėƞŅıňŏŀĝħŇĬŏĮƦĬĔĶħěńħĴŅĔȮ(field pH 4,3+3,.)ȮħŇĬĸƞŅĚĨŀĬĸƞŅĚĸŉĔ
ĮĶŃĴŅĦȮ73+0..ȮŏĞĬĨŇŏĴĨĶȮħŇĬĴňĽňĬŘņĨŅĸĮĬŏľĸŊŀĚȮŐĸŃĽňĬŘņĨŅĸĮĬŐħĚŀƞŀĬȮĔńĭĽňŐħĚŀƞŀĬȮŒĬħŇĬ
ĝńŘĬĸƞŅĚȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬĮĬĪĶŅĵȮħŇĬĶƞĺĬȮŐĸŃħŇĬĪĶŅĵĮĬħŇĬĶƞĺĬŒĬĝńŘĬĸƞŅĚĽŋħȮĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭ
ĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĸŃŏŀňĵħĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬĮŅĬĔĸŅĚĩŉĚŐĕŖĚŐĶĚȮŏľŖĬĔƟŀĬ
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ħŇĬĝńħŏěĬȮėƞŀĬĕƟŅĚŐĕŖĚŏĴŊŗŀŐľƟĚȮŏĮĶŅŃĭňĭœħƟĚƞŅĵŏĴŊŗŀĝŊŘĬȮŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟŏĸŖĔĬƟŀĵ
ĩŉĚĮŅĬĔĸŅĚȮĵĔŏĺƟĬŒĬĝńŘĬĪňŗŏĬŊŘŀħŇĬŏĮƦĬħŇĬĪĶŅĵĮĬħŇĬĶƞĺĬȮıĭœĴĔŅĮŃĮĬŒĬŏĬŊŘŀħŇĬȮėƞŅıňŏŀĝħŇĬŏĮƦĬ
ĔĶħěńħĴŅĔĩŉĚĔĶħĮŅĬĔĸŅĚȮ&field pH 3,.+4,.' 

2,1ȮėņŀīŇĭŅĵľĬƟŅĨńħĝŋħħŇĬĸņŐĔƞĬȮ&Lam) 

Soil name: Lam Kaen series Profile code  Lam 
Classification: Fine-loamy, isohyperthermic Typic Paleudults 
Location: Ban Lam Kaen, Lam Kaen sub-district, Thai Mueang district 

Phang-nga Province 
Sheet Name:  Sheet No.:  
Coordinate:  47N 418613E 949275N Elevation: 12 m. MSL 
Relief:  Gently undulating Slope: 1-2 % 
Physiography:  Levee   
Parent material:  Alluvium (granite) Ground water 

depth: 
> 2 m. 

Drainage:  Well drained 
 

Permeability: Moderate to 
rapid 

Runoff:  medium   
Flooding depth:     -              Duration:        Frequency:       - month 
Annual rainfall:  3,383 millimeters (2021) Mean Temp.: -  
Climate type: Rpmnga_jȮKmlqmml8ȮImnnclȮű?kŲ) 
Natural vegetation or land use: Oil palm and mixed fruits. 
Other:  
Described by:  K. Duangkamol,Ȯet al. 

Date: April 8, 2023  
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Horizon Depth 
(cm) 

Description 

Ap 0 - 25/30 Very dark gray (10YR 3/1) clay loam; moderate very fine to coarse 
subangular blocky structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine to medium pores; many very fine to fine 
roots and common medium to coarse roots; common mica flakes; 
very strongly acid (field pH 4.5); clear and smooth boundary to 
Bt1. 

Bt1 25/30 - 50 Dark yellowish brown (10YR 4-4) 60% and brown (10YR 4/3) 40%; 
clay loam; moderate fine to coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and moderately plastic; few thin 
clays film on ped faces; many fine to medium pores; many very 
fine to fine roots and common coarse to coarse roots and few 
very coarse dead roots; common mica flakes; very strongly acid 
(field pH 4.5); clear and smooth boundary to Bt2. 

Bt2 50 - 70/75 Dark yellowish brown (10YR 4/4) 80% and brown (10YR 4/3) 40%; 
clay loam; moderate fine to coarse subangular blocky structure; 
slightly hard friable, slightly sticky and moderately plastic; few thin 
clay films on ped faces; common fine to medium pores; many 
very fine to medium roots and few coarse dead roots; common 
mica flakes; very strongly acid (field pH 5.0); clear and smooth 
boundary to Bt3. 

Bt3 70/75 ů 95 Dark yellowish brown (10YR 4/4) 60% and yellowish brown  
(10YR 5/6) 40%; clay loam; moderate fine to coarse subangular 
blocky structure; slightly hard friable, slightly sticky and moderately 
plastic; few thin clay films on ped faces; few fine to medium pores; 
many fine to medium roots; common mica flakes; very strongly acid 
(field pH 5.0); clear and smooth boundary to Bw1. 
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Bw1 95 ů 115 Yellowish brown (10YR 5/6); sandy loam; moderate fine to coarse 
subangular blocky structure; slightly hard friable, slightly sticky and 
non-plastic; few fine to medium pores; common fine to medium 
roots; common mica flakes; moderately acid (field pH 6.0); clear 
and smooth boundary to Bw2. 

Bw2 115 - 145 Yellowish brown (10YR 5/4) 70% yellowish brown (10YR 5/6) 30%; 
clay loam; strong medium to very coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly plastic; 
few fine pores; few fine to medium roots; common mica flakes; 
very strongly acid (field pH 5.0); clear and smooth horizon 
boundary to Bw3. 

Bw3 145 - 175 Yellowish brown (10YR 5/6) 30% Yellowish brown (10YR 5/4) 70%; 
sandy loam; moderate fine to very coarse subangular blocky 
structure; slightly hard, friable, slightly sticky and slightly plastic; 
few very fine to fine pores; few medium roots and dead roots; 
common mica flakes; very strongly acid (field pH 5.0); clear and 
smooth boundary to Bw4. 

Bw4 175-200 Light reddish brown (2.5YR 6-4) 90% weak red (2.5YR 5/2) 10%;Ȯ
loamy sand; weak single grain and weak very find to very coarse 
subangular blocky structure; slightly hard, friable, non-sticky and 
non-plastic; few very fine to fine pores; few medium roots dead 
root; common mica flakes; very strong acid (field pH 5.0). 

 



 
3
6 

5.4 įĸĺŇŏėĶŅŃľƢĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĝŋħħŇĬĸņŐĔƞĬȮ&Lam Kaen series) 
   

Lab Field 1:1 1:1
sandsilt clay vc c m f vf resultestimn waterKCI

0.25/30 Ap 43.441.415.2 0.1 0.7 6.3 18.1 18.2 L CL 4.6 3.8 16.6 34.6 1.2
25/30-50 Bt1 37.142.020.9 0.0 0.4 5.1 16.1 15.5 L CL+ 4.8 3.8 3.5 18.6 1.1
50-70/75 Bt2 41.738.220.1 0.0 0.3 5.7 19.8 15.9 L CL+ 4.8 3.8 3.3 14.4 1.1
70/75-95 Bt3 62.924.512.6 0.0 0.8 7.7 35.0 19.4 SL CL- 4.9 3.9 6.2 12.6 1.2
95-115 Bw1 64.223.712.1 0.0 0.4 6.3 34.5 23.0 SL SL 5.1 3.9 4.2 12.4 1.2
115-145 Bw2 38.338.323.4 0.0 0.5 3.0 12.6 22.2 L CL 5.1 3.8 2.4 16.8 1.3
145-175 Bw3 61.023.315.7 0.0 0.4 2.2 25.4 33.0 SL SL 5.2 3.9 6.2 14.7 1.4
175-200 Bw4 78.513.97.6 0 7.1 38.1 21.2 12.1 LS LS 5.1 3.9 7.5 9.7 1.4

Density 

bulk (g.m-3)

P (mg/kg) 

USDA gradingSand-fraction grading Bray 2 Olsen

CaCO

3 (%)
K (mg kg-1) 
NH4OAc

Depth HorizonParticle size distribution analysis (% by weight)Texture pH

 
Depth MoistureC OM N

(cm) (%) (%) (%) (%) Ca Mg Na K SUM NH4OAc100g clayNH4OAcBy SUM Ece Ec 1:5

0.25/30 2.05 3.54 0.18 0.06 nd 0.09 0.33 10.66 7.30 48.03 4.52 3.00
25/30-50 1.04 1.79 0.13 0.03 nd 0.04 0.20 9.24 7.52 35.98 2.66 2.12
50-70/75 0.70 1.20 0.08 0.02 0.19 0.03 0.32 9.79 7.51 37.36 4.26 3.17
70/75-95 0.37 0.64 0.09 0.03 nd 0.02 0.14 8.87 7.71 61.19 1.82 1.55
95-115 0.17 0.30 0.06 0.03 nd 0.03 0.12 7.52 4.36 36.03 2.75 1.57
115-145 0.38 0.66 0.05 0.04 0.27 0.03 0.39 9.47 6.02 25.73 6.48 3.96
145-175 0.16 0.27 0.07 0.04 0.02 0.04 0.17 7.64 4.6 29.30 3.70 2.18
175-200 0.16 0.28 0.08 0.03 nd 0.01 0.12 6.32 2.54 33.42 4.72 1.86

Air dried 
to oven 
dried

Electrotical con. 
(ds/m)

ECEC  

(cmol(+)/kg)

Base saturn (%)Exchange capacity and cations (cmol(+)/kg) CEC Extr.  
acidity
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ĳŅıĪňŗȮ//ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĸņŐĔƞĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...'  
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ĳŅıĪňŗȮ/0ȮŐįĬĪňŗĽĳŅıĳŌĴŇĮĶŃŏĪĻĭĶŇŏĺĦěŋħŏĔŖĭĨńĺŀĵƞŅĚĝŋħħŇĬĸņŐĔƞĬ  
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ĳŅıĪňŗȮ/1ȮĽĳŅııŊŘĬĪňŗȮľĬƟŅĨńħȮŐĸŃĸńĔļĦŃŀŊŗĬŕȮŒĬľĬƟŅĨńħħŇĬĝŋħħŇĬĸņŐĔƞĬ 

3. ĝŋħħŇĬĴŅĭĭŀĬȮ&Mab Bon series: Mb' 

3,/ȮĽĳŅııŊŘĬĪňŗŐĸŃĪňŗĨńŘĚ 

ĝŋħħŇĬĴŅĭĭŀĬȮŏĔŇħěŅĔĺńĨĩŋĨƟĬĔņŏĬŇħħŇĬĔŅĶįŋıńĚŀĵŌƞĔńĭĪňŗĕŀĚľŇĬŐĔĶĬŇĨȮĳŌĴŇĽńĦģŅĬŏĮƦĬ
ıŊŘĬĪňŗĸŅħŏĝŇĚŏĕŅȮ&Piedmont)ȮĴňĽĳŅııŊŘĬĪňŗŏĮƦĬĸŌĔėĸŊŗĬĸŀĬĸŅħŏĸŖĔĬƟŀĵĩŉĚĸŌĔėĸŊŗĬĸŀĬĸŅħȮŀĵŌƞŒĬ
ĽĳŅıŀŅĔŅĻŐĭĭĪŋƞĚľĠƟŅĽŃĺńĬĬŅŏĕĨĶƟŀĬȮ&Rpmnga_jȮQ_t_ll_8ȮImnnclȮű?wŲ' 

ĝŋħħŇĬĴŅĭĭŀĬĴňĔŅĶĔĶŃěŅĵĨńĺŒĬĳŅėĨŃĺńĬŀŀĔĕŀĚĮĶŃŏĪĻœĪĵĽƞĺĬŒľĠƞȮĨŅĴ 
ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬȮ/803,...Ȯ&ĔŀĚĽņĶĺěħŇĬŐĸŃĺŇěńĵĪĶńıĵŅĔĶħŇĬ, 034.'ȮŒĬěńĚľĺńħĶŃĵŀĚȮıĭ
ĝŋħħŇĬĴŅĭĴŀĬȮŏĬŊŘŀĪňŗĮĶŃĴŅĦȮ024,337ȮœĶƞȮėŇħŏĮƦĬĶƟŀĵĸŃȮ//,//ȮĕŀĚıŊŘĬĪňŗěńĚľĺńħĶŃĵŀĚȮ 
&ĳŅıĪňŗȮ/2' 
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ĔŅĶĻŉĔļŅħŇĬĨńĺŐĪĬĝŋħħŇĬĴŅĭĭŀĬĪňŗŏĮƦĬħŇĬĨńĺŐĪĬľĸńĔĕŀĚĮĶŃŏĪĻœĪĵŒĬĮƖȮ0344ȮœħƟ
ĪņĔŅĶŏĔŖĭĨńĺŀĵƞŅĚľĸŋĴľĬƟŅĨńħħŇĬȮ&Soil profile) ěņĬĺĬȮ/ȮěŋħȮĭĶŇŏĺĦȮĨņĭĸĴŅĭĵŅĚıĶȮŀņŏĳŀ
ĮĸĺĔŐħĚȮěńĚľĺńħĶŃĵŀĚȮıŇĔńħȮUTM ĪňŗȮ27P 513720E /21.151N (ĳŅıĪňŗȮ/3'ȮőħĵĽĳŅııŊŘĬĪňŗ
ĻŉĔļŅŏĮƦĬĸŌĔėĸŊŗĬĸŀĬĸŅħȮėĺŅĴĸŅħĝńĬĶƟŀĵĸŃȮ7ȮĴňėĺŅĴĽŌĚěŅĔĶŃħńĭĪŃŏĸĮŅĬĔĸŅĚȮ71ȮŏĴĨĶȮĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢĪňŗħŇĬĕĦŃĻŉĔļŅŏĮƦĬĽĺĬĵŅĚıŅĶŅ 

3,0ȮĽńĦģŅĬĺŇĪĵŅħŇĬ 

ěŅĔĔŅĶĻŉĔļŅĝŋħħŇĬĴŅĭĭŀĬȮ&ĳŅıĪňŗȮ/4'ȮıĭĺƞŅĸńĔļĦŃħŇĬŏĮƦĬħŇĬĸŉĔĴŅĔȮĴňıńĥĬŅĔŅĶ
ĕŀĚľĬƟŅĨńħħŇĬŐĭĭȮAp-Bt-BCr ĴňĔŅĶĶŃĭŅĵĬŘņħňȮĔŅĶœľĸĭƞŅĕŀĚĬŘņįŇĺħŇĬĮŅĬĔĸŅĚȮħŇĬĴňĔŅĶĞŅĭĞŉĴ
ĬŘņœĺȮĶŃħńĭĬŘņŒĨƟħŇĬŀĵŌƞĸŉĔĔĺƞŅȮ0ȮŏĴĨĶȮĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅĽĬŅĴŐĸŃėņŀīŇĭŅĵľĬƟŅĨńħħŇĬȮ
&soil profile description) ĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ħŇĬĭĬĸŉĔĮĶŃĴŅĦȮ.+0.ȮŏĞĬĨŇŏĴĨĶȮĴňĽňĬŘņĨŅĸȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬĮĬĪĶŅĵȮĴňőėĶĚĽĶƟŅĚ
ħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĸŃŏŀňĵħĴŅĔĩŉĚĮŅĬĔĸŅĚȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬĮŅĬĔĸŅĚȮ
ĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚŏĴŊŗŀŐľƟĚȮŏĮĶŅŃĭŅĚĴŅĔŏĴŊŗŀĝŊŘĬȮŏľĬňĵĺŏĸŖĔĬƟŀĵŐĸŃœĴƞŏĮĸňŗĵĬĶŌĮĶƞŅĚŏĴŊŗŀŏĮƖĵĔȮ
ıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚĮŅĬĔĸŅĚĮĶŇĴŅĦĮŅĬĔĸŅĚȮŐĸŃĕĬŅħŒľĠƞĮĶŇĴŅĦĬƟŀĵȮĝƞŀĚĺƞŅĚŒĬħŇĬıĭ
ĶŌĮĶƞŅĚŐĭĭĪƞŀĔĸĴŐĸŃŐĭĭĶŌĮĔĸĴľĶŊŀĶŌĮœĕƞȮĕĬŅħŏĸŖĔĴŅĔĩŉĚŏĸŖĔĮĶŇĴŅĦĮŅĬĔĸŅĚȮėƞŅıňŏŀĝħŇĬŒĬ
ĽĬŅĴŏĮƦĬĔĶħěńħȮ&Field pH 5.5) 

ħŇĬĸƞŅĚĨŀĬĭĬĸŉĔȮ0.+/..ȮŏĞĬĨŇŏĴĨĶȮĴňĽňĬŘņĨŅĸŏĕƟĴȮŏĬŊŘŀħŇĬŏĮƦĬħŇĬĶƞĺĬŏľĬňĵĺĮĬĪĶŅĵȮ
ĴňőėĶĚĽĶƟŅĚŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĸŃŏŀňĵħĴŅĔĴŅĔĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚőėĶĚĽĶƟŅĚħŇĬ
ŐĕŖĚŐĶĚĶŌĮĶƞŅĚĔƟŀĬħŇĬĝńħŏěĬȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀŐľƟĚȮŐĨĔŀŀĔœħƟĚƞŅĵŏĴŊŗŀĝŊŘĬȮŏľĬňĵĺ
ŏĸŖĔĬƟŀĵĩŉĚĮŅĬĔĸŅĚŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟĮŅĬĔĸŅĚŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚĮŅĬĔĸŅĚ
ĮĶŇĴŅĦĮŅĬĔĸŅĚȮŐĸŃĕĬŅħŒľĠƞĮĶŇĴŅĦĬƟŀĵȮĝƞŀĚĺƞŅĚŒĬħŇĬĴňĶŌĮĶƞŅĚŐĭĭĪƞŀĔĸĴŐĸŃĝƞŀĚĺƞŅĚĶŃľĺƞŅĚ
ŀĬŋĳŅėĪĶŅĵĕĬŅħŏĸŖĔĴŅĔĩŉĚŏĸŖĔȮĮĶŇĴŅĦĮŅĬĔĸŅĚȮıĭĔŅĶĽŃĽĴĕŀĚėĶŅĭħŇĬŏľĬňĵĺĭĶŇŏĺĦįŇĺľĬƟŅ
ŏĴŖħħŇĬľĶŊŀįĬńĚĝƞŀĚĺƞŅĚħŇĬȮėƞŅıňŏŀĝħŇĬŒĬĽĬŅĴŏĮƦĬĔĶħěńħĴŅĔȮ&field pH 5.0)  

ħŇĬĸƞŅĚĨŀĬĸƞŅĚĸŉĔȮ/..+0..ȮŏĞĬĨŇŏĴĨĶȮĴňĽňĬŘņĨŅĸŏĕƟĴȮŐĸŃĽňŐħĚĮĬŏľĸŊŀĚȮŏĬŊŘŀħŇĬŏĮƦĬ
ħŇĬĶƞĺĬĮĬĪĶŅĵȮĴňőėĶĚĽĶƟŅĚħŇĬŐĭĭĔƟŀĬŏľĸňŗĵĴĴŋĴĴĬȮĕĬŅħĸŃŏŀňĵħĩŉĚľĵŅĭȮėĺŅĴėĚĪĬĕŀĚ
őėĶĚĽĶƟŅĚħŇĬŐĕŖĚŐĶĚȮĔŅĶĵŉħĨńĺĕŀĚħŇĬŐĕŖĚĴŅĔŏĴŊŗŀŐľƟĚȮħŇĬŐĬƞĬĨƟŀĚŒĝƟŐĶĚĔħıŀĮĶŃĴŅĦŏĴŊŗŀĝŊŘĬȮ
ėĺŅĴŏľĬňĵĺŏĸŖĔĬƟŀĵĩŉĚĮŅĬĔĸŅĚŐĸŃŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟĮŅĬĔĸŅĚŏĴŊŗŀŏĮƖĵĔȮıĭĶŅĔıŊĝĕĬŅħŏĸŖĔĩŉĚ
ĮŅĬĔĸŅĚĮĶŇĴŅĦĬƟŀĵȮĝƞŀĚĺƞŅĚŒĬħŇĬŏĮƦĬŐĭĭĝƞŀĚĶŃľĺƞŅĚŀĬŋĳŅėĪĶŅĵľĶŊŀŀĬŋĳŅėľĵŅĭȮĕĬŅħŏĸŖĔ
ĴŅĔĩŉĚĮŅĬĔĸŅĚȮĮĶŇĴŅĦĴŅĔȮıĭĔŅĶĽŃĽĴĕŀĚėĶŅĭħŇĬŏľĬňĵĺĭĶŇŏĺĦįŇĺľĬƟŅŏĴŖħħŇĬľĶŊŀįĬńĚ
ĝƞŀĚĺƞŅĚħŇĬȮıĭŏĻļĝŇŘĬĽƞĺĬĕŀĚėĺŀĶƢĨœĞĨƢŐĸŃŏĻļľŇĬŐĔĶĬŇĨĪňŗĔņĸńĚĽĸŅĵĨńĺ 
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3.3 ėņŀīŇĭŅĵľĬƟŅĨńħĝŋħħŇĬĴŅĭĭŀĬȮ(Mb) 

Soil name: Mab Bon series Profile code  Mb 
Classification: Fine-loamy, isohyperthermic Typic Paleustults 
Location: North west of the Dok krai reservoir Map Yang Phon  

sub-district, Pluak Daeng District Rayong Province 
Sheet Name:  Sheet No.:  
Coordinate:  47P 735942E 1430373N Elevation: 93 m. MSL 
Relief:  Undulating Slope: 9 % 
Physiography:  Piedmont   
Parent material:  Residuum from granite Ground water 

depth: 
> 2 m. 

Drainage:  Well drained Permeability: rapid 
Runoff:  Medium   
Flooding depth:     cm.       Duration:        Frequency:                  - month 
Annual rainfall:  /,2..,7Ȯmillimeter Mean Temp.:   
Climate type: Tropical Savannah (Aw) 
Natural vegetation or land use: Para rubber 
Other:  
Described by:  K,ȮDuangkamol, el al. 
Date: April 26, 2023  
 

Horizon Depth 
&cm' 

Description 

Ap 0+20 Brown &7,5YR4-3';Ȯsandy loam; moderate very fine to medium 
subangular blocky structure; hard, very friable, slightly sticky and 
non-plastic; common fine to very fine vesicular and tubular pores; 
many fine to medium and few coarse roots; strongly acid  
&field pH 5,5'; clear and smooth boundary to Bt1, 

Bt1 20+45 Strong brown &7,5YR5-6'; sandy clay loam; strong very fine to 
medium subangular blocky structure; very hard, friable, slightly sticky 
and moderately plastic; common very fine vesicular and tubular 
pores; thin clay film on ped faces and clay bridges between sand grains; 
many fine to medium roots; very strongly acid &field pH 5,0'; clear 
and smooth boundary to Bt2, 



42 
 

 

Horizon Depth 
&cm' 

Description 

Bt2 45+70 Strong brown &7,5YR5-6'; sandy clay loam; strong medium to coarse 
subangular blocky structure; very hard, friable, moderately sticky and 
moderately plastic; common very fine tubular and interstitial pores; 
thin clay film on ped faces and clay bridges between sand grains; 
many medium and common coarse roots; very strongly acid &field pH 
5,0'; clear and smooth boundary to Bt3, 

Bt3 70+100 Strong brown &7,5YR5-6'; sandy clay loam; strong coarse subangular 
blocky structure; very hard, friable, moderately sticky and 
moderately plastic; many very fine to fine interstitial pores; thin clay 
film on ped faces and clay bridges between sand grains; common 
medium and few coarse roots; very strongly acid &field pH 5,0'; clear 
and smooth boundary to Bt4, 

Bt4 100+120 Strong brown &7,5YR5-6'; sandy clay loam; strong coarse subangular 
blocky structure; very hard, firm, moderately sticky and moderately 
plastic; common very fine to fine interstitial pores; thin clay film on 
ped faces and clay bridges between sand grains; few fine to 
medium roots and few coarse roots; few quartz fragments; 
extremely acid &field pH 4.5'; clear and smooth boundary to Bt5, 

Bt5 120+150 Yellowish red &5YR5-6'; slightly gravelly sandy clay loam; strong 
medium to coarse subangular blocky structure; very hard, firm, 
moderately sticky and moderately plastic; many very fine to fine 
interstitial pores; thin clay bridges between sand grains; few fine roots 
and few medium to coarse roots; quartz fragments size 1-2 mm 
(10%); slightly acid &field pH 6.5'; clear and smooth horizon boundary 
to Bt6, 

Bt6 150+170 Yellowish red &5YR5-6'; very gravelly sandy clay loam; strong fine to 
coarse subangular blocky structure; very hard, firm, slightly sticky and 
moderately plastic; many fine to medium interstitial pores; thin clay 
bridges between sand grains; few medium to coarse roots; quartz 
fragments size 1-2 mm (45%); neutral &field pH 7.0'; clear and smooth 
boundary to BCr, 
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Horizon Depth 
&cm' 

Description 

BCr 170+200 Yellowish red &5YR5-6'; very gravelly sandy clay loam; strong fine to 
coarse subangular blocky structure; very hard, firm, slightly sticky and 
moderately plastic; many fine to medium interstitial pores; few 
medium to coarse roots; quartz fragments size 2-3 mm (50%); 
neutral &field pH 7.0'. 

 

  



 
4
4 

3.4 įĸĺŇŏėĶŅŃľƢĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĝŋħħŇĬĴŅĭĭŀĬȮ&Mab Bon series) 
   

Lab Field 1:1 1:1

sandsilt clay vc c m f vf resultestimn waterKCI

0-20 Ap 66.624.98.5 0.0 3.6 21.5 24.4 17.1 SL SL 5.2 4.2 10.005.60 68.70 1.53
20-45 Bt1 57.721.820.5 0.0 3.5 16.9 22.3 15.0 gSCLSCL 5.0 3.7 20.001.20 25.60 1.59
45-70 Bt2 55.920.124.0 0.0 2.6 16.4 20.5 16.4 gSCLSCL 5.1 3.8 25.001.20 19.30 1.77
70-100 Bt3 50.720.828.5 0.0 3.6 17.1 16.6 13.4 vgSCLSCL 4.9 3.8 30.001.10 21.00 1.58
100-120 Bt4 49.019.931.1 0.0 2.3 16.1 16.7 13.9 vgSCLSCL 4.5 3.5 45.001.10 23.80 1.58
120-150 Bt5 47.220.832.0 0.0 2.5 13.4 16.9 14.4 vgSCLsgSCL4.6 3.6 50.001.50 35.00 1.66
150-170 Bt6 44.720.634.7 0.0 2.3 13.7 14.5 14.2 vgCLvgSCL5.6 4.3 55.000.50 63.30 1.55
170-200 BCr 42.522.834.7 0.0 2.7 11.6 14.1 14.1 vgCLvgSCL5.9 4.8 50.000.40 60.80 1.37

DepthHorizonParticle size distribution analysis (% by weight)Texture pH Density 
bulk (Mg 

m-3)

P (mg/kg) 

USDA gradingSand-fraction grading Bray 2 Olsen

P>2m
m (% 
by 
vol.)

K (mg kg-1) 
NH4OAc

 

Depth MoistureC OM N

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

0-20 0.65 1.12 0.85 0.32 nd 0.17 1.34 5.54 1.84 21.65 72.83 19.48
20-45 0.31 0.54 1.01 0.18 nd 0.06 1.25 4.89 3.54 17.27 35.31 20.36
45-70 0.27 0.47 1.27 0.41 nd 0.04 1.72 5.47 4.33 18.04 39.72 23.92
70-100 0.25 0.43 1.07 0.67 nd 0.06 1.80 6.29 4.93 17.30 36.51 22.25
100-120 0.22 0.38 0.39 0.47 nd 0.06 0.92 7.32 7.17 23.05 12.83 11.17
120-150 0.17 0.29 0.77 0.79 nd 0.09 1.65 6.79 8.54 26.69 19.32 19.55
150-170 0.19 0.32 2.75 0.91 nd 0.16 3.82 4.94 6.86 19.77 55.69 43.61
170-200 0.17 0.30 2.93 0.90 nd 0.15 3.98 4.62 8.02 23.11 49.63 46.28

Air 
dried to 
oven 
dried

Electrotical con. 
(ds/m)ECEC  

(cmol(+)/kg)

Base saturn (%)Exchange capacity and cations (cmol(+)/kg) CEC 
Extr.  
acidity

 



 
4
5 

 

ĳŅıĪňŗȮ/2ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵĕŀĚĝŋħħŇĬĴŅĭĭŀĬȮ&ŐįĬĪňŗĝŋħħŇĬĴŅĨĶŅĽƞĺĬ/803,...'






































































































































































