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ŁŠŉİňĘĞŉİœĘŀĬĺğňĞłľňīġŏĸĵĺ  ĘĺĸŁŹĞœŁĺŋĸĘŉĺœĘŀĬĺ



ėŜŅĬŜŅ
ŴĶŅĝŇĬňįĸœĴƟŵȮėŊŀĜŅĵŅĕŀĚĴńĚėŋħȮŏĬŊŗŀĚěŅĔĔĸňĭŏĸňŘĵĚĪňŗĨŇħŀĵŌƞĪňŗĕńŘĺįĸėĸƟŅĵ

ĴĚĔŋġĕŀĚĶŅĝŇĬňȮĴňŏĬŊŘŀįĸĽňĕŅĺŐĸŃĶĽĝŅĨŇŀĶƞŀĵȮŏĮƦĬĪňŗĬŇĵĴĕŀĚįŌƟĭĶŇőĳėȮěńĚľĺńħĝŋĴıĶȮ
ĴňĳŌĴŇĮĶŃŏĪĻŐĸŃĳŌĴŇŀŅĔŅĻĪňŗŏľĴŅŃĽĴŒĬĔŅĶĮĸŌĔĴńĚėŋħȮěŉĚĪŜŅŒľƟŏĔļĨĶĔĶĬŇĵĴĮĸŌĔ
ĴńĚėŋħŀĵƞŅĚŐıĶƞľĸŅĵȮĽĶƟŅĚĶŅĵœħƟŒľƟĔńĭŏĔļĨĶĔĶŏĮƦĬěŜŅĬĺĬĴŅĔȮěĬĬńĭŏĮƦĬœĴƟįĸ
ŏĻĶļģĔŇěĪňŗĽŜŅėńĠĕŀĚěńĚľĺńħĝŋĴıĶ

ĽŜŅĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĝŋĴıĶȮĶƞĺĴĔńĭįŌƟŐĪĬŏĔļĨĶĔĶįŌƟĮĸŌĔĴńĚėŋħěńĚľĺńħ
ĝŋĴıĶȮěŉĚœħƟěńħĨńŘĚėĦŃĪŜŅĚŅĬȮĩŀħŀĚėƢėĺŅĴĶŌƟȮĮĶŃĽĭĔŅĶĦƢȮěŅĔŏĔļĨĶĔĶįŌƟĮĶŃĽĭ
ėĺŅĴĽŜŅŏĶŖěȮĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃěńħĪŜŅľĬńĚĽŊŀėŌƞĴŊŀĴńĚėŋħěńĚľĺńħĝŋĴıĶȮŏıŊŗŀĽƞĚŏĽĶŇĴȮȮȮȮȮ
ĔŅĶįĸŇĨĴńĚėŋħėŋĦĳŅıȮŏĮƦĬŐĬĺĪŅĚĔŅĶĭĶŇľŅĶěńħĔŅĶĽĺĬĴńĚėŋħĪňŗŏľĴŅŃĽĴĔńĭěńĚľĺńħ
ĝŋĴıĶȮŐĸŃĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭıŊŘĬĪňŗŀŊŗĬȮŕȮœħƟ

ėĦŃĪŜŅĚŅĬȮĕŀĕŀĭėŋĦįŌƟŒľƟĕƟŀĴŌĸȮŏĪėĬŇėȮŀĚėƢėĺŅĴĶŌƟĨƞŅĚȮŕȮĶĺĴĪńŘĚ
ĳŅıĮĶŃĔŀĭŒĬľĬńĚĽŊŀŏĸƞĴĬňŘȮĪňŗœħƟĽĸŃŏĺĸŅŐĸŃŒľƟėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚħňĵŇŗĚȮĪŜŅŒľƟėŌƞĴŊŀ
ĴńĚėŋħěńĚľĺńħĝŋĴıĶĽŜŅŏĶŖěĸĚœħƟȮľŅĔĴňĕƟŀĭĔıĶƞŀĚľĶŊŀėŜŅŐĬŃĬŜŅŏıŇŗĴŏĨŇĴĮĶŃĔŅĶŒħȮ
őĮĶħŐěƟĚĴŅĵńĚĽŜŅĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĝŋĴıĶȮŏıŊŗŀľĬńĚĽŊŀŏĸƞĴĬňŘěŃœħƟĶńĭĔŅĶĮĶńĭĮĶŋĚȮȮȮ
ŒľƟħňĵŇŗĚĕŉŘĬĨƞŀœĮŒĬŀĬŅėĨȮľĺńĚŏĮƦĬŀĵƞŅĚĵŇŗĚĺƞŅŏĬŊŘŀľŅĕŀĚľĬńĚĽŊŀěŃŏĮƦĬĮĶŃőĵĝĬƢȮȮȮȮȮȮȮȮ
ĨƞŀŏĔļĨĶĔĶįŌƟĮĸŌĔĴńĚėŋħŐĸŃįŌƟĽĬŒěĨƞŀœĮ

ėĦŃĪŜŅĚŅĬěńħĪŜŅėŌƞĴŊŀĴńĚėŋħěńĚľĺńħĝŋĴıĶ
ıķļĳŅėĴ0342



ĽŅĶĭńĠ
ŏĶŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƟŅ
* ĕƟŀĴŌĸıŊŘĬģŅĬĕŀĚĴńĚėŋħ /

(ȮěŋħŏħƞĬĴńĚėŋħĝŋĴıĶ 5

(ȮĳŌĴŇĮĶŃŏĪĻŐĸŃĳŌĴŇŀŅĔŅĻĕŀĚěńĚľĺńħĝŋĴıĶ7

(ȮľĸńĔĔŅĶĮĢŇĭńĨŇĪŅĚĔŅĶŏĔļĨĶĪňŗħňĽŜŅľĶńĭıŊĝŀŅľŅĶȮ&GAP' //

* ĽĳŅıŐĺħĸƟŀĴĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃŒľƟįĸįĸŇĨĕŀĚĴńĚėŋħ/0

(ȮīŅĨŋŀŅľŅĶĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ/5

* ĔŅĶĭĶŇľŅĶěńħĔŅĶĴńĚėŋħ

-ĔŅĶėńħŏĸŊŀĔıńĬīŋƢ 03

+ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗĮĸŌĔ 03

+ĔŅĶĮĸŌĔŐĸŃĔŅĶħŌŐĸĶńĔļŅ 04

+ĔŅĶŒľƟĮŋƜĵĴńĚėŋħŏĸŖĔ 05

+ĔŅĶŏĨĶňĵĴėĺŅĴĽĴĭŌĶĦƢĕŀĚĨƟĬľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ07

+ŐĬĺĪŅĚĮĢŇĭńĨŇŒĬĔŅĶĝńĔĬŜŅĔŅĶŀŀĔħŀĔŐĸŃėĺĭėŋĴĮĶŇĴŅĦħŀĔŐĸŃįĸ14

-ĔŅĶěńħĔŅĶŏıŊŗŀĽƞĚŏĽĶŇĴıńĥĬŅĔŅĶĕŀĚįĸ17

(ȮĔŅĶĮƚŀĚĔńĬĔŜŅěńħőĶėŐĸŃŐĴĸĚ 2/

(ȮĔŅĶŏĔŖĭŏĔňŗĵĺ 31

(ȮĔŅĶĮĢŇĭńĨŇľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ34

* ĔŅĶėńħėŋĦĳŅı 35

* ĔŅĶŐĮĶĶŌĮŐĸŃĔŅĶĨĸŅħ 37

(ȮŏėĶŊŀĕƞŅĵĔĸŋƞĴĴńĚėŋħěńĚľĺńħĝŋĴıĶ4.



ĴńĚėŋħ
ĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮ&Sciencific' Garcinia mangostanaL.

ĝŊŗŀĽŅĴńĠȮ&Common name'Mangosteen

ĺĚĻƢȮ&Family' Guttiferae&Clusiaceae'

ĩŇŗĬĔŜŅŏĬŇħ
ĴńĚėŋħĴňĩŇŗĬĔŜŅŏĬŇħŒĬŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮĪňŗľĴŌƞŏĔŅŃȮSundaŐĸŃȮ

MoluccasĮĶŃŏĪĻŀŇĬőħĬňŏĞňĵȮŐĨƞįŌƟŏĝňŗĵĺĝŅĠĭŅĚėĬŏĝŊŗŀĺƞŅĴňĩŇŗĬĔŜŅŏĬŇħěŅĔ
ĮĶŃŏĪĻœĪĵľĶŊŀıĴƞŅȮ

ĴńĚėŋħĨƟĬŐĶĔŒĬěńĚľĺńħĝŋĴıĶȮŀĵŌƞĪňŗĺńħĕńĬŏĚŇĬȮ&ıĶŃŀŅĶŅĴľĸĺĚ'ȮŀŜŅŏĳŀ
ľĸńĚĽĺĬȮěńĚľĺńħĝŋĴıĶȮĮƤěěŋĭńĬȮ&ĮƖ0342'ȮŀŅĵŋĴŅĔĔĺƞŅȮ03.ȮĮƖȮœĴƞĪĶŅĭĺƞŅȮȮȮ
ŒėĶŏĮƦĬįŌƟĮĸŌĔȮŐĸŃĬŜŅĴŅěŅĔĪňŗŒħȮŐľĸƞĚĮĸŌĔĪňŗĽŜŅėńĠĕŀĚěńĚľĺńħĝŋĴıĶȮėŊŀȮ
ŀŜŅŏĳŀľĸńĚĽĺĬȮŐĸŃȮŀŜŅŏĳŀıŃőĨƠŃ
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ĸńĔļĦŃĪŅĚıķĔļĻŅĽĨĶƢ

/,ȮĶŅĔȮ&root'ȮĴňĶŅĔŐĔƟĺȮ&tap root system'ȮĶŅĔŐĕĬĚȮ&lateral root'Ȯ
ŐĸŃĶŅĔĕĬŀƞŀĬȮ&root hairs'ȮıńĥĬŅœħƟœĴƞħňȮěŉĚĪŜŅŒľƟĴńĚėŋħŏěĶŇĠŏĨŇĭőĨĝƟŅ

0,ȮĸŜŅĨƟĬȮ&stem'ŏěĶŇĠŏĨŇĭőĨĝƟŅȮĨńŘĚĨĶĚȮĴňĪĶĚıŋƞĴŏĮƦĬŐĭĭıňĶŃĴŇħȮ
&dense pyramidal crow'ȮĪńŗĺœĮĽŌĚȮ6Ȯů/3ȮŏĴĨĶȮľŅĔŀŅĵŋĴŅĔĔĺƞŅĶƟŀĵĮƖ
ŀŅěĽŌĚŏĔŇĬȮ0.ȮŏĴĨĶȮĽňĬŘŜŅĨŅĸŏĕƟŅĴĩŉĚħŜŅȮĭŇŀŀĔœħƟŏĮƦĬŐįƞĬȮŕȮŏĮĸŊŀĔħƟŅĬ
ŒĬĴňĵŅĚĽňŏľĸŊŀĚ
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1,ȮŒĭȮ&leaf)ŒĭŏĮƦĬŒĭŏħňŗĵĺȮ&simple leaf'ȮŏĶňĵĚĨńĺĨĶĚĔńĬĕƟŅĴŏĮƦĬėŌƞȮŕȮ
&opposite) ĶŌĮĪĶĚĶňȮ&elliptic) ľĶŊŀĶŌĮĕŀĭĕĬŅĬŐĔĴĶŌĮœĕƞȮ&ovate-oblong) 
ŒĭľĬŅŐĸŃŏľĬňĵĺȮħƟŅĬľĸńĚĽňŏĕňĵĺŏĕƟĴŏĮƦĬĴńĬȮĪƟŀĚŒĭĽňŏĕňĵĺŀĴŏľĸŊŀĚœĴƞŏĮƦĬ
ĴńĬȮĵŅĺȮ/.Ȯ+/0ȮŏĝĬĨŇŏĴĨĶȮĔĺƟŅĚȮ3Ȯ+/.ȮŏĞĬĨŇŏĴĨĶȮĔƟŅĬŒĭĵŅĺȮ
/.5 ů0,/ȮŏĝĬĨŇŏĴĨĶȮĴňŀŅĵŋœħƟľĸŅĵĮƖȮŒĭĝŋħŒľĴƞŏĔŇħĕŉŘĬȮĮƖĸŃȮ/Ȯ+0ȮėĶńŘĚ

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................
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2,ħŀĔȮ&flower) 1 -9 ÕîÂÖ¬îãîÕĔĸňĭŏĸňŘĵĚȮ2ȮĔĸňĭȮŐĸŃĔĸňĭħŀĔȮ2ȮĔĸňĭ
ĴňĽňŏľĸŊŀĚėĶňĴĴňěŋħĮĶŃȮŐĨƟĴĽňŐħĚȮŏĮƦĬħŀĔĽĴĭŌĶĦƢŏıĻĪňŗĴňŀńĭĸŃŀŀĚŏĔĽĶ
ĕĬŅħŏĸŖĔȮ/4Ȯ+/5ȮŀńĬȮŐĨƞœĴƞĴňĸŃŀŀĚŏĔĽĶȮĶńĚœĕƞŐĭƞĚŏĮƦĬȮ2Ȯ+6ȮĝƞŀĚȮ
&locule) ħŀĔĭŅĬŒĬĨŀĬĭƞŅĵȮŐĸŃŀĵŌƞĬŅĬĮĶŃĴŅĦȮ0ȮĺńĬ

.........................................................................................................................

.........................................................................................................................
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.........................................................................................................................

.........................................................................................................................
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3,ȮįĸȮ&fruit)ŏĮƦĬŐĭĭȮberryĴňĶŌĮĶƞŅĚĔĸĴĶňľĶŊŀĔĸĴŐĮƚĬȮĬŘŜŅľĬńĔŏĜĸňŗĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
53Ȯ+/..ȮȮĔĶńĴȮȮŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚĮĶŃĴŅĦȮ1.5 ů5,.ȮŏĞĬĨŇŏĴĨĶȮȮįĸŀƞŀĬȮȮȮȮȮȮ
ĴňĽňŏľĸŊŀĚěŃŏĮĸňŗĵĬŏĮƦĬĽňŏĕňĵĺȮŐħĚȮŐĸŃĴƞĺĚŏĴŊŗŀĽŋĔȮĔĸňĭŏĸňŘĵĚĽňŏĕňĵĺȮ2ȮĔĸňĭȮȮȮȮȮȮ
ĨŇħŀĵŌƞĪňŗĔƟŅĬįĸħƟŅĬĭĬȮŐĸŃĮĸŅĵĵŀħŏĔĽĶĨńĺŏĴňĵŏĮƦĬĶŌĮŐĜĔȮ&stigmatic 
lobes)ĨŇħŀĵŌƞĪňŗĔƟĬįĸȮ



ŏĬŊŘŀĴńĚėŋħŐĭƞĚŀŀĔœħƟŏĮƦĬĔĸňĭȮŕȮ3Ȯ+6ȮĔĸňĭȮěŜŅĬĺĬĕŀĚĔĸňĭĕŉŘĬĔńĭ
ěŜŅĬĺĬŐĜĔĕŀĚĮĸŅĵĵŀħŏĔĽĶĨńĺŏĴňĵĪňŗĔƟĬįĸȮŏĬŊŘŀĽňĕŅĺŏĔŅŃĨŇħŀĵŌƞĔńĭŏĴĸŖħȮ
ĬŋƞĴȮĜŗŜŅĬŘŜŅȮĴňĶĽĝŅĨŇľĺŅĬŀĴŏĮĶňŘĵĺȮŐĸŃĴňĔĸŇŗĬľŀĴŏĸŖĔĬƟŀĵ

ŒĬŏĬŊŘŀĴńĚėŋħȮ/..ȮĔĶńĴȮĮĶŃĔŀĭħƟĺĵĽŅĶŀŅľŅĶ

.........................................................................................................................
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ŐėĸŏĞňĵĴȮ
//,.ȮĔĶńĴ

ŒĵŀŅľŅĶȮ
/,5ȮĔĶńĴ

ėŅĶƢőĭœŁŏħĶĨȮ
/6,2ȮĔĶńĴ

ĲŀĽĲŀĶńĽȮ
/5,.ȮĔĶńĴ

ŏľĸŖĔȮ
.,7ȮĔĶńĴ

őĮĶĨňĬȮ.,3Ȯ
ĔĶńĴ

ĽŅĶĮĶŃĔŀĭŀŊŗĬĪňŗĴňĮĶŃőĵĝĬƢĨƞŀĶƞŅĚĔŅĵȮŏĝƞĬȮĔŅĶƢĨŇĬŇĬ
ŏĭĨƟŅŐĴĚőĔĽĨŇĬȮĔĶħĴŅĶƢĸŇĔŐĸŃĔĶħĝŇĨĶŇĔ



ŏĮĸŊŀĔįĸĴńĚėŋħȮĴňĵŅĚĽňŏľĸŊŀĚȮŐĸŃĴňĽŅĶŐĝĬőĪĬȮ&Xantone)ŐŀĬőĪĶȮ
œĞĵŅĬŇĬ&Anthrocyanin)ĞŉŗĚŏĮƦĬĽŅĶĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃȮ&antioxidant)ŐĸŃȮȮȮȮ
ĽŅĶŐĪĬĬŇĬ&Tannin) ĞŉŗĚĴňĶĽİŅħȮĝƞĺĵĽĴŅĬŐįĸŒľƟľŅĵŏĶŖĺ

ĶŃĵŃıńĥĬŅĕŀĚįĸĴńĚėŋħŒĬĽĳŅıĳŌĴŇŀŅĔŅĻĕŀĚěńĚľĺńħĝŋĴıĶŒĝƟŏĺĸŅĬŅĬ
ĮĶŃĴŅĦȮ/1ȮĽńĮħŅľƢȮĬńĭěŅĔĺńĬħŀĔĭŅĬ

.........................................................................................................................
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.........................................................................................................................

.........................................................................................................................
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4,ȮŏĴĸŖħȮ&seed)ĶŌĮĶƞŅĚŐĭĬȮĴňŏĽƟĬŒĵľŋƟĴőħĵĶŀĭȮĴńĔěŃĴňœĴƞŏĔŇĬȮ0ȮŏĴĸŖħĨƞŀįĸȮ
ĨƟĬĴńĚėŋħĪňŗœħƟěŅĔĔŅĶŏıŅŃŏĴĸŖħĴňĸńĔļĦŃĪŅĚĔĶĶĴıńĬīŋƢŏĝƞĬŏħňĵĺĔńĭĨƟĬŏħŇĴȮ
ŏĬŊŗŀĚěŅĔŏĴĸŖħĴńĚėŋħœĴƞœħƟŏĔŇħěŅĔĔŅĶĮĢŇĽĬīŇȮŐĨƞŏĔŇħěŅĔŏĬŊŘŀŏĵŊŗŀȮnucellus
ŒĬŏĴĸŖħĴńĚėŋħĵńĚŀŋħĴħƟĺĵĔĶħőŀŏĸŀŇĔȮĝƞĺĵĸħėĸŀŏĸĽŏĨŀĶŀĸŐĸŃĴň

ĔĶħœĸőĬŏĸŀŇĔȮĞŉŗĚŏĮƦĬĔĶħœĕĴńĬĪňŗěŜŅŏĮƦĬĨƞŀĶƞŅĚĔŅĵȮĝƞĺĵėĺĭėŋĴĔŅĶĪŜŅĚŅĬĕŀĚ
ŏĝĸĸƢȮŐĸŃėĺĭėŋĴėĺŅĴħńĬőĸľŇĨ

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

8

ěŋħŏħƞĬĴńĚėŋħĝŋĴıĶ
ĕĬŅħįĸŒľĠƞĶĽĝŅĨŇľĺŅĬŐľĸĴȮĴňĔĸŇŗĬľŀĴȮŏĮĸŊŀĔĭŅĚȮįŇĺĴńĬȮľŌŏĮƕħ



9



10

ĳŌĴŇĮĶŃŏĪĻĕŀĚěńĚľĺńħĝŋĴıĶ

ĴňĸńĔļĦŃĵŅĺŐĸŃŐėĭȮėĺŅĴĔĺƟŅĚőħĵŏĜĸňŗĵĮĶŃĴŅĦȮ36 ĔŇőĸŏĴĨĶ
ŐĭƞĚŀŀĔŏĮƦĬȮ3 ĸńĔļĦŃħńĚĬňŘ

1.ĪŇĻĨŃĺńĬĨĔȮŏĮƦĬĪňŗĽŌĚȮĴňŏĪŊŀĔŏĕŅĳŌŏĔŖĨȮŐĸŃŏĪŊŀĔŏĕŅĨŃĬŅĺĻĶňŏĮƦĬ
ŐĬĺĔńŘĬŏĕĨŐħĬīĶĶĴĝŅĨŇȮ

2.ĨŀĬĔĸŅĚȮŏĮƦĬĪňŗĶŅĭĸŋƞĴŀŋħĴĽĴĭŌĶĦƢȮĴňĪňŗĶŅĭĸŋƞĴŐĴƞĬŘŜŅȮŐĸŃıŊŘĬĪňŗȮȮȮȮȮ
ŏĝŇĚŏĕŅŒĔĸƟŐľĸƞĚĬŘŜŅȮĝĬŇħħŇĬĴňėĺŅĴľĸŅĔľĸŅĵȮŏĮƦĬŏĕĨŏĔļĨĶĔĶĶĴĪňŗĽŜŅėńĠ
ĕŀĚěńĚľĺńħȮ

3.ĪŇĻĨŃĺńĬŀŀĔȮŏĮƦĬĪňŗĶŅĭĨŅĴŐĬĺĝŅĵİƤƧĚĪŃŏĸĕŀĚŀƞŅĺœĪĵȮĸńĔļĦŃ
ŏĶňĵĭȮĴňėĺŅĴőėƟĚŏĺƟŅĬƟŀĵȮĝŅĵİƤƧĚĵŅĺȮ222 ĔŇőĸŏĴĨĶ

ĳŌĴŇŀŅĔŅĻĕŀĚěńĚľĺńħĝŋĴıĶ

œħƟĶńĭŀŇĪīŇıĸěŅĔĸĴĴĶĽŋĴĨŃĺńĬĨĔŏĜňĵĚŒĨƟȮŐĸŃĸĴĴĶĽŋĴ
ĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĪŜŅŒľƟĴňķħŌĔŅĸŏıňĵĚȮ2 ķħŌȮėŊŀ

/,ȮķħŌĶƟŀĬȮŏħŊŀĬĔŋĴĳŅıńĬīƢȮ+ĔĸŅĚŏħŊŀĬıķļĳŅėĴȮ
0,ȮķħŌİĬȮĔĸŅĚŏħŊŀĬıķļĳŅėĴȮ+ĔĸŅĚŏħŊŀĬīńĬĺŅėĴȮ
+ĮĶŇĴŅĦĬŘŜŅİĬŀĵŌƞŒĬĝƞĺĚȮ1,553 -2,344 ĴŇĸĸŇŏĴĨĶ
+ŀŋĦľĳŌĴŇŏĜĸňŗĵȮĮĶŃĴŅĦȮ27.3 ŀĚĻŅŏĞĸŏĞňĵĽȮ
+ėĺŅĴĝŊŘĬĽńĴıńĪīƢŏĜĸňŗĵĪńŘĚĮƖȮ81 ŏĮŀĶƢŏĞŖĬĨƢ



ĀÝÚØöćÉòÈìèòÕËùâßä

//



ľĸńĔĔŅĶĮĢŇĭńĨŇĪŅĚĔŅĶŏĔļĨĶĪňŗħňĽŜŅľĶńĭıŊĝŀŅľŅĶȮ&GAP'

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

.......................................................................................................................
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ĽĳŅıŐĺħĸƟŀĴĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃŒľƟįĸįĸŇĨĕŀĚĴńĚėŋħ

ĶŅĵĔŅĶėĺŅĴŏľĴŅŃĽĴĕƟŀěŜŅĔńħ
/,ȮĽĳŅıĳŌĴŇŀŅĔŅĻ

/,/ȮŀŋĦľĳŌĴŇ03Ȯ+13ȮŀĚĻŅŏĞĸŏĞňĵĽ+ĴńĚėŋħŏěĶŇĠŏĨŇĭőĨĝƟŅȮĩƟŅŀŋĦľĳŌĴŇĨŗŜŅ
ĔĺƞŅȮ0.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃěŃĨŅĵĩƟŅ
ŀŋĦľĳŌĴŇĨŗŜŅĔĺƞŅȮ3ȮŀĚĻŅŏĞĸŏĞňĵĽ

+ŒĭěŃœľĴƟĩƟŅŀŋĦľĳŌĴŇŏĔŇĬȮ13ȮŀĚĻŅ
ŏĞĸŏĞňĵĽ

/,0ȮėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢ

ĴŅĔĔĺƞŅȮ1.% ėĺŅĴĝŊŘĬŒĬŀŅĔŅĻĨŗŜŅĪŜŅŒľƟŒĭœľĴƟ

/,1ȮėĺŅĴĵŅĺ
ĝƞĺĚŐĽĚ

2..Ȯ+5..ȮĬŅőĬŏĴĨĶ +

/,2ȮėĺŅĴŏĕƟĴ
ĕŀĚŐĽĚ

ĮĶŃĴŅĦȮ50%ĕŀĚ
ŐĽĚŐħħĮĔĨŇľĶŊŀȮĮĶŃĴŅĦȮ
500œĴőėĶőĴĸ-ĨŅĶŅĚ
ŏĴĨĶ-ĺŇĬŅĪňȮĨńħŐĨƞĚĔŇŗĚŏĮƦĬ
ĮĶŃěŜŅĪŋĔĮƖŏıŊŗŀĸħĔŅĶĭńĚ
ŐĽĚ

+ĴńĚėŋħĪňŗĮĸŌĔŒľĴƞĨƟŀĚěńħŏĨĶňĵĴĶƞĴŏĚŅ
ŏıŊŗŀıĶŅĚŐĽĚĮƚŀĚĔńĬŒĭœľĴƟȮėĺĭėŌƞĔńĭ
ĔŅĶŒľƟĬŘŜŅŀĵƞŅĚŏıňĵĚıŀ

+ĴńĚėŋħĝŀĭĶƞĴŏĚŅȮ&shade tolerance'Ȯ
ŏĬŊŗŀĚěŅĔĩŇŗĬĔŜŅŏĬŇħŏħŇĴŀĵŌƞŒĬĮƙŅŏĕĨȮȮȮ
ĶƟŀĬĝŊŘĬ

/,3ȮİĬ ĮĶŇĴŅĦĬŘŜŅİĬĴŅĔĔĺƞŅȮ
0*...ȮĴŇĸĸŇŏĴĨĶĨƞŀĮƖȮĔŅĶ
ĔĶŃěŅĵĨńĺĕŀĚİĬħň

ĴńĚėŋħŏĮƦĬıŊĝĝŀĭĬŘŜŅĴŅĔȮŏěĶŇĠŏĨŇĭőĨ
œħƟħňŒĬŏĕĨĶƟŀĬĝŊŘĬĪňŗĴňİĬĨĔĝŋĔȮŐĸŃ
œħƟĶńĭĬŘŜŅěŅĔŐľĸƞĚĬŘŜŅȮŏĽĶŇĴŒĬĝƞĺĚķħŌ
ŐĸƟĚŀĵƞŅĚŏıňĵĚıŀ
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2. ĽĳŅııŊŘĬĪňŗ

0,/ȮėĺŅĴĽŌĚ
ěŅĔĶŃħńĭĬŘŜŅĪŃŏĸ

ĴňėĺŅĴĽŌĚěŅĔĶŃħńĭĬŘŜŅȮȮȮ
ĪŃŏĸĮŅĬĔĸŅĚȮœĴƞŏĔŇĬȮ
43.ȮŏĴĨĶ

+

0,0ȮėĺŅĴĸŅħ
ĝńĬĕŀĚıŊŘĬĪňŗ

ĴňėĺŅĴĸŅħŏŀňĵĚĪňŗŏľĴŅŃĽĴ
ŒĬĶŃħńĭȮ/Ȯů1ȮŏĮŀĶƢŏĞŖĬĨƢȮ
ŐĨƞœĴƞėĺĶŏĔŇĬȮ/3Ȯ
ŏĮŀĶƢŏĞŖĬĨƢ

+ıŊŘĬĪňŗĪňŗĴňėĺŅĴĸŅħŏŀňĵĚıŀĮĶŃĴŅĦȮ
œĴƞĴňĬŘŜŅĪƞĺĴĕńĚŐĸŃĶŃĭŅĵĬŘŜŅœħƟŏĶŖĺȮĝƞĺĵ
ĸħėĺŅĴĶŋĬŐĶĚĕŀĚĮƤĠľŅŏĬŊŘŀŐĔƟĺŐĸŃ
ĵŅĚœľĸĕŀĚįĸĴńĚėŋħĪňŗŏĔŖĭŏĔňŗĵĺŒĬĶŃĵŃ
İĬĨĔĝŋĔœħƟ

+ıŊŘĬĪňŗĴňėĺŅĴĸŅħĝńĬĽŌĚĴŅĔȮěŃĴňĮƤĠľŅ
ŏĶŊŗŀĚĔŅĶĝŃĸƟŅĚ-ıńĚĪĸŅĵĕŀĚħŇĬŐĸŃĵńĚ
ŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶĬŜŅ
ŏėĶŊŗŀĚĴŊŀŀŋĮĔĶĦƢœĮŒĝƟĚŅĬĶĺĴĩŉĚĔŅĶ
ĕĬĵƟŅĵįĸįĸŇĨŀŀĔěŅĔĽĺĬ

2.3 ŀŊŗĬȮŕėĺĶŀĵŌƞŒĔĸƟŐľĸƞĚĬŘŜŅȮŐĸŃĴň
ĮĶŇĴŅĦĬŘŜŅĽŜŅĶŀĚŀĵƞŅĚ
ŏıňĵĚıŀȮőħĵŏĜıŅŃŒĬĶŃĵŃ
ĨŇħįĸĞŉŗĚĨĶĚĔńĭĝƞĺĚķħŌŐĸƟĚȮ
ŐĨƞĴńĚėŋħĨƟŀĚĔŅĶĬŘŜŅĴŅĔ
ŀĵƞŅĚĽĴŗŜŅŏĽĴŀ

ĨƟĬĴńĚėŋħĪĬĨƞŀĽĩŅıĬŘŜŅĪƞĺĴĕńĚœħƟħňĔĺƞŅ
œĴƟįĸĝĬŇħŀŊŗĬȮŐĨƞėĺĶľĸňĔŏĸňŗĵĚĔŅĶĮĸŌĔ
ĴńĚėŋħŒĬıŊŘĬĪňŗĬŘŜŅĪƞĺĴĕńĚȮŏıĶŅŃĨƟĬĴńĚėŋħ
ěŃĝŃĚńĔĔŅĶŏěĶŇĠŏĨŇĭőĨȮŐĸŃěŃĴň
ĮƤĠľŅŏĬŊŘŀŐĔƟĺĵŅĚœľĸ
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3. ĽĳŅıħŇĬ

1,/ȮĸńĔļĦŃ
ĕŀĚŏĬŊŘŀħŇĬ

ħŇĬĶƞĺĬȮŀŋƟĴĬŘŜŅœħƟħňȮĴňėĺŅĴ
ŀŋħĴĽĴĭŌĶĦƢĽŌĚ

+

1,0ȮėĺŅĴĸŉĔ
ĕŀĚľĬƟŅħŇĬ

ľĬƟŅħŇĬĸŉĔĔĺƞŅȮ3.Ȯ
ŏĞĬĨŇŏĴĨĶȮĶŃħńĭĬŘŜŅŒĨƟħŇĬ
ĸŉĔĴŅĔĔĺƞŅȮ/,3ȮŏĴĨĶ

+

3.3 ėĺŅĴŏĮƦĬ
ĔĶħŏĮƦĬħƞŅĚĕŀĚħŇĬ

3.5 ů6.5 ĩƟŅȮpH ĽŌĚľĶŊŀĨŗŜŅŏĔŇĬœĮȮīŅĨŋŀŅľŅĶıŊĝ
ŒĬħŇĬěŃŀĵŌƞŒĬĶŌĮĪňŗıŊĝœĴƞĽŅĴŅĶĩŒĝƟ
ĮĶŃőĵĝĬƢœħƟ

1,2ȮėĺŅĴŏėŖĴ
ĕŀĚħŇĬ

ėƞŅėĺŅĴŏėŖĴĕŀĚħŇĬėĺĶĨŗŜŅ
ĔĺƞŅȮ2,.ȮŏħĞŇĞňŏĴĬĨƢ-ŏĴĨĶȮ
ĞŉŗĚŏĮƦĬĶŃħńĭĪňŗıŊĝĪńŗĺœĮ
ŏěĶŇĠŏĨŇĭőĨœħƟȮœĴƞĴňĮƤĠľŅ

+

1,3ȮĮĶŇĴŅĦ
ŀŇĬĪĶňĵĺńĨĩŋ

0Ȯů1ȮŏĮŀĶƢŏĞŖĬĨƢěńĚľĺńħĝŋĴıĶŀĵŌƞŒĬŏĕĨĶƟŀĬĝŊŘĬȮĪŜŅŒľƟĴň
ĔŅĶĽŌĠŏĽňĵŀŇĬĪĶňĵĺńĨĩŋŀĵƞŅĚĶĺħŏĶŖĺȮěŉĚ
ėĺĶŒĽƞĮŋƜĵŀŇĬĪĶňĵƢŀĵƞŅĚĽĴŗŜŅŏĽĴŀ
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1,4ȮĮĶŇĴŅĦīŅĨŋ
ŀŅľŅĶŒĬħŇĬ

ĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĮĸŌĔœĴƟįĸ
ĪńŗĺœĮ

&ľĬƞĺĵȮ:ĴĔ,-ĔĔ,ȮľĶŊŀȮppm'

+ĲŀĽĲŀĶńĽȮ13Ȯů4.

+őıŐĪĽŏĞňĵĴȮ/..Ȯ/0.

+ŐėĸŏĞňĵĴȮ6..Ȯů/*3..

+ŐĴĔĬňŏĞňĵĴȮ03.Ȯů23.

+ŏľĸŖĔȮ4.Ȯů5.

+ĽńĚĔŃĽňȮ1Ȯů/3

+ĪŀĚŐħĚȮ1Ȯů3

+őĭĶŀĬȮ2Ȯů4

+ŐĴĚĔŅĬňĽȮ0.Ȯ+4.

+ħŇĬĪňŗŒĝƟĮĸŌĔĴńĚėŋħœĮĶŃĵŃľĬŉŗĚȮȮȮ
ěŃĽŌĠŏĽňĵīŅĨŋŀŅľŅĶœĮĔńĭįĸįĸŇĨȮȮ
ĪňŗŏĔŖĭŏĔňŗĵĺœĮŒĬŐĨƞĸŃĮƖȮŐĸŃĴňĽĳŅı
ĕŀĚħŇĬŏĮĸňŗĵĬœĮĨŅĴĺŇīňĔŅĶěńħĔŅĶ
ħŇĬŐĸŃŒĽƞĮŋƜĵĕŀĚŐĨƞĸŃĽĺĬȮěŉĚėĺĶĴň
ĔŅĶĺŇŏėĶŅŃľƢħŇĬŏıŊŗŀĨĶĺěĽŀĭĶŃħńĭ
īŅĨŋŀŅľŅĶȮŏıŊŗŀŏĮƦĬŐĬĺĪŅĚĔŅĶŒĽƞ
ĮŋƜĵŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı

+ĨƟĬĴńĚėŋħĨƟŀĚĔŅĶīŅĨŋŀŅľŅĶľĸńĔȮ
īŅĨŋĶŀĚȮŐĸŃěŋĸīŅĨŋŀĵƞŅĚĽĴħŋĸȮŏıŊŗŀ
ĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĨƟĬȮĔŅĶĨŇħįĸ
ŐĸŃėŋĦĳŅıĕŀĚįĸĪňŗħň

2,ȮĽĳŅıĬŘŜŅ

2,/ȮėŋĦĳŅıĬŘŜŅ+ŏĮƦĬĬŘŜŅěŅĔŐľĸƞĚĪňŗœĴƞ
ĮĬŏĮƘƨŀĬěŋĸŇĬĪĶňĵƢȮĽŅĶŏėĴňŐĸŃ
őĸľŃľĬńĔ

+ėƞŅėĺŅĴŏĮƦĬĔĶħȮŏĮƦĬħƞŅĚ
ĕŀĚĬŘŜŅĶŃľĺƞŅĚȮ4.0 ů5,3

+ėƞŅėĺŅĴŏėŖĴĕŀĚĬŘŜŅœĴƞėĺĶ
ŏĔŇĬȮ0ȮŏħĞŇĞňŏĴĬĨƢ-ŏĴĨĶȮ
&dS/m'

+
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2,0ȮĮĶŇĴŅĦ
ĬŘŜŅȮ

+ŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃĶŃĵŃ
ıńĥĬŅĔŅĶĕŀĚıŊĝȮėĺŅĴĨƟŀĚĔŅĶĬŘŜŅ
ĕŀĚıŊĝȮ&ĴňľĬƞĺĵŏĮƦĬĸŇĨĶ-ıŊŘĬĪňŗȮ/Ȯ
ĨŅĶŅĚŏĴĨĶ'ȮėŜŅĬĺĦœħƟěŅĔėƞŅ
ĽńĴĮĶŃĽŇĪīŇśĔŅĶŒĝƟĬŘŜŅĕŀĚıŊĝȮx 
ėƞŅĻńĔĵƢĔŅĶĶŃŏľĵĬŘŜŅĕŀĚıŊĝȮőħĵĪňŗȮȮȮȮȮȮȮȮ
ėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶŒĝƟĬŘŜŅĕŀĚĴńĚėŋħŒĬ
ŐĨƞĸŃĝƞĺĚŏĮƦĬħńĚĬňŘ

1. ĶŃĵŃıńĥĬŅĔŇŗĚĔƟŅĬĽŅĕŅȮ.,4.
0,ȮĶŃĵŃĝńĔĬŜŅĔŅĶŀŀĔħŀĔȮ.,..
1,ȮĶŃĵŃħŀĔȮ.,53
2,ȮĶŃĵŃĨŇħįĸȮ.Ȯ,3.
3,ȮĶŃĵŃįĸŀƞŀĬȮ0.60
4,ȮĶŃĵŃŏěĶŇĠŏĨŇĭőĨĕŀĚįĸȮ0.85
5,ȮĶŃĵŃŏĶŇŗĴĽŋĔŐĔƞȮ.,53
+ėƞŅĻńĔĵƢĔŅĶĶŃŏľĵĬŘŜŅĕŀĚıŊĝŒĝƟėƞŅ
ŀńĨĶŅĔŅĶĶŃŏľĵĬŘŜŅěŅĔĕƟŀĴŌĸ
ŀŋĨŋĬŇĵĴĺŇĪĵŅȮ

+ĴńĚėŋħĴňėĺŅĴĨƟŀĚĔŅĶĬŘŜŅĨƞŀĮƖ
ĮĶŃĴŅĦȮ7..Ȯ+73.ȮĸŇĨĶĨƞŀıŊŘĬĪňŗ
ŒĨƟĪĶĚıŋƞĴȮ/ȮĨŅĶŅĚŏĴĨĶȮľĶŊŀėŇħ
ŏĮƦĬȮ/*3..ȮĸŌĔĭŅĻĔƢŏĴĨĶĨƞŀœĶƞȮ
ėĺĶŏĨĶňĵĴŐľĸƞĚĬŘŜŅœĺƟŒĝƟŒĬĝƞĺĚ
ľĬƟŅŐĸƟĚĮĶŃĴŅĦȮ5..Ȯ+7..Ȯ
ĸŌĔĭŅĻĔƢŏĴĨĶ-Ȯ/ȮœĶƞ

+ŒĬĝƞĺĚĝńĔĬŜŅĔŅĶŀŀĔħŀĔȮ
ĴńĚėŋħĨƟŀĚįƞŅĬĝƞĺĚŐĸƟĚȮ&œĴƞ
ĨƟŀĚĔŅĶĬŘŜŅ'ȮŏĮƦĬĶŃĵŃŏĺĸŅ
ĨŇħĨƞŀĔńĬȮ/.Ȯ+/2ȮĺńĬ

-ěŋħĺŇĔķĨĕŀĚĔŅĶĕŅħĬŘŜŅĕŀĚ
ĴńĚėŋħŀĵŌƞŒĬĶŃĵŃĔŅĶŏěĶŇĠŏĨŇĭőĨ
ĕŀĚįĸȮĪňŗŀŅĵŋȮ8 - 12 ĽńĮħŅľƢȮ
ľĸńĚħŀĔĭŅĬȮľŅĔĕŅħĬŘŜŅŒĬĝƞĺĚ
ħńĚĔĸƞŅĺěŃĪŜŅŒľƟĔŅĶıńĥĬŅĕŀĚ
įĸœĴƞĽĴĭŌĶĦƢȮįĸĴňĶŌĮĪĶĚȮȮȮȮȮȮȮȮ
ĭŇħŏĭňŘĵĺŐĸŃĴňĕĬŅħŏĸŖĔŐĴƟěŃȮȮȮȮ
ŒľƟĬŘŜŅŏıŇŗĴŒĬĳŅĵľĸńĚĔŖœĴƞĝƞĺĵŒľƟ
ĶŌĮĪĶĚŐĸŃĕĬŅħįĸĕŀĚĴńĚėŋħȮȮȮȮ
ħňĕŉŘĬ
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īŅĨŋŀŅľŅĶĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝȮ
&essential elements'Ȯ/4ȮīŅĨŋ

ĔĸŋƞĴĪňŗœħƟěŅĔĬŘŜŅŐĸŃŀŅĔŅĻ

ėŅĶƢĭŀĬȮ
&C)

œŁőħĶŏěĬȮ
(H)

ŀŀĔĞŇŏěĬ
(O)

ĪŀĚŐħĚȮ(Cu)

ŐĴĚĔŅĬňĽȮ(Mn)

ŏľĸŖĔȮ(Fe)

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

/6

őĴĸŇĭħňĬńĴȮ(Mo)

őĭĶŀĬȮ(B)

ĽńĚĔŃĽňȮ(Zn)

ĔŜŅĴŃĩńĬȮ(S)

ŐĴĔĬňŏĞňĵĴȮ(Mg)

ŐėĸŏĞňĵĴȮ(Ca)

őıŐĪĽŏĞňĵĴȮ(K)

ĲŀĽĲŀĶńĽȮ(P)

œĬőĨĶŏěĬȮ(N)

ėĸŀĶňĬ(Cl)
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ĔŅĶěŜŅŐĬĔīŅĨŋŀŅľŅĶĨŅĴĮĶŇĴŅĦĕŀĚīŅĨŋĪňŗıŊĝĨƟŀĚĔŅĶ

/,ȮīŅĨŋĪňŗĨƟŀĚĔŅĶŒĬĮĶŇĴŅĦĴŅĔȮľĶŊŀȮĴľīŅĨŋȮ&Macronutrient elements) 6 ÙóÖù
œħƟŐĔƞȮœĬőĨĶŏěĬȮ&N)ĲŀĽĲŀĶńĽȮ&P'ȮőıŐĪĽŏĞňĵĴȮ&K)ŐėĸŏĞňĵĴȮ&Ca)ŐĴĔĬňŏĞňĵĴ

&Mg)ŐĸŃĔŜŅĴŃĩńĬȮ&S) 
īŅĨŋĪňŗĴńĔĕŅħȮœħƟŐĔƞȮīŅĨŋœĬőĨĶŏěĬȮĲŀĽĲŀĶńĽȮŐĸŃőıŐĪĽŏĞňĵĴȮěŉĚĬŇĵĴŏĶňĵĔĔńĬĺƞŅȮ

ŴīŅĨŋŀŅľŅĶľĸńĔŵȮľĶŊŀīŅĨŋĮŋƜĵȮĽƞĺĬīŅĨŋŐėĸŏĞňĵĴȮŐĴĔĬňŏĞňĵĴȮŐĸŃĔŜŅĴŃĩńĬȮĴńĔœĴƞĕŅħ
ľĶŊŀœĴƞıĭŀŅĔŅĶĕŅħĪňŗĶŋĬŐĶĚȮěŉĚŏĶňĵĔĔńĬĺƞŅȮŴīŅĨŋŀŅľŅĶĶŀĚŵ

0,ȮīŅĨŋĪňŗĨƟŀĚĔŅĶŒĬĮĶŇĴŅĦĬƟŀĵľĶŊŀěŋĸīŅĨŋȮ&Micronutrient elements) 5ȮīŅĨŋ
œħƟŐĔƞȮŏľĸŖĔȮ&Fe)ŐĴĚĔŅĬňĽȮ&Mn)ĽńĚĔŃĽňȮ&Zn)ĪŀĚŐħĚȮ&Cu)őĭĶŀĬȮ&B)

őĴĸŇĭħŇĬńĴ&Mo) ŐĸŃėĸŀĶňĬȮ&CI) ĭŅĚėĶńŘĚŏĶňĵĔĺƞŅȮŴīŅĨŋŀŅľŅĶŏĽĶŇĴŵ
ĩŉĚŐĴƟıŊĝěŃĨƟŀĚĔŅĶīŅĨŋŏľĸƞŅĬňŘŒĬĮĶŇĴŅĦĬƟŀĵȮŐĨƞıŊĝĕŅħīŅĨŋŏľĸƞŅĬňŘœĴƞœħƟ



ĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅĔŅĶĕŅħīŅĨŋŀŅľŅĶıŊĝ

/,ȮĔŅĶĽńĚŏĔĨŀŅĔŅĶĕŅħīŅĨŋŀŅľŅĶĕŀĚıŊĝȮ&Nutrient deficiency symptom)
ŏĴŊŗŀıŊĝĕŅħīŅĨŋŀŅľŅĶīŅĨŋŒħīŅĨŋľĬŉŗĚȮěŃŐĽħĚŀŅĔŅĶĕŅħĪňŗŏĮƦĬĸńĔļĦŃŏĜıŅŃ

ĕŀĚīŅĨŋĬńŘĬȮŕȮŏĝƞĬȮĩƟŅıŊĝĕŅħœĬőĨĶŏěĬěŃŐĽħĚŀŅĔŅĶŒĭŏľĸŊŀĚĪňŗŒĭŐĔƞȮľĶŊŀıŊĝĕŅħ
īŅĨŋŏľĸŖĔěŃŐĽħĚŀŅĔŅĶŒĭŏľĸŊŀĚĶŃľĺƞŅĚŏĽƟĬŒĭĪňŗŒĭŀƞŀĬȮŏĮƦĬĨƟĬ

2. ĔŅĶĺŇŏėĶŅŃľƢħŇĬȮ&Soil analysis)
ŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňȮėĺŅĴŏĮƦĬĔĶħ+ħƞŅĚȮ&pH)ĞŉŗĚŏĮƦĬĨńĺĔŜŅľĬħȮȮȮȮȮȮȮȮȮ

ĔŅĶĸŃĸŅĵĕŀĚīŅĨŋŀŅľŅĶŒĬħŇĬȮĺƞŅŏıňĵĚıŀĪňŗěŃĪŜŅŒľƟıŊĝŏěĶŇĠŏĨŇĭőĨŐĸŃŒľƟįĸįĸŇĨ
ĨŅĴėĺŅĴĨƟŀĚĔŅĶľĶŊŀœĴƞȮĔŅĶĺŇŏėĶŅŃľƢħŇĬĽƞĺĬŒľĠƞěŃĺŇŏėĶŅŃľƢĽƞĺĬĕŀĚīŅĨŋŀŅľŅĶȮȮȮ
ĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀıŊĝȮœĴƞŒĝƞĮĶŇĴŅĦīŅĨŋŀŅľŅĶĪńŘĚľĴħĪňŗŀĵŌƞŒĬħŇĬ
ľĬƞĺĵĚŅĬĪňŗĶńĭĨĶĺěĺŇŏėĶŅŃľƢħŇĬŒĬěńĚľĺńħĝŋĴıĶȮėŊŀȮĽĩŅĬňıńĥĬŅĪňŗħŇĬĝŋĴıĶȮȮȮȮȮ

ĨńŘĚŀĵŌƞĪňŗȮĨŜŅĭĸĺńĚĨŃĔŀȮŀŜŅŏĳŀľĸńĚĽĺĬȮěńĚľĺńħĝŋĴıĶ

0.

3. ĔŅĶĺŇŏėĶŅŃľƢıŊĝȮ&plant analysis)
ľŅĮĶŇĴŅĦīŅĨŋŀŅľŅĶĪňŗĴňŀĵŌƞŒĬıŊĝȮıŊĝĪňŗĴňĕĬŅħŏĸŖĔŀŅěŒĝƟĪńŘĚĨƟĬȮĽƞĺĬıŊĝĪňŗĴň

ĕĬŅħŒľĠƞľĶŊŀœĴƟĵŊĬĨƟĬĬŇĵĴŒĝƟŒĭȮĩŊŀŏĮƦĬįĸĶĺĴĕŀĚĔŅĶěńħĔŅĶĮŋƜĵŐĸŃĽĳŅĺŃ
ŐĺħĸƟŀĴĨƞŅĚȮŕȮŒĝƟŏĮƦĬĕƟŀĴŌĸĵŊĬĵńĬĔŅĶĕŅħīŅĨŋŀŅľŅĶĪňŗĴŀĚŏľŖĬħƟĺĵĨŅŏĮĸƞŅľĶŊŀȮȮȮȮ
ĭƞĚĭŀĔŀŅĔŅĶĕŅħīŅĨŋŀŅľŅĶĪňŗĵńĚœĴƞĮĶŅĔġŒľƟŏľŖĬȮĶĺĴĪńŘĚĽŅĴŅĶĩĭŀĔœħƟĺƞŅĮŋƜĵĪňŗŒĽƞȮȮȮ
ĸĚœĮĬńŘĬȮıŊĝĽŅĴŅĶĩħŌħœĮŒĝƟœħƟľĶŊŀœĴƞȮľĶŊŀĴňĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚīŅĨŋŀŅľŅĶŀĵƞŅĚœĶ



ĭĪĭŅĪŐĸŃľĬƟŅĪňŗĕŀĚīŅĨŋŀŅľŅĶ

œĬőĨĶŏěĬȮ&N)
ĴňįĸĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶŀŀĔħŀĔȮĔŅĶĨŇħįĸȮĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚįĸȮŐĸŃ

ėŋĦĳŅıĕŀĚįĸȮœĬőĨĶŏěĬŏĮƦĬīŅĨŋĪňŗŏĮĸňŗĵĬĶŌĮŐĸŃĽŌĠŏĽňĵœĮěŅĔħŇĬœħƟĚƞŅĵ
ŀŅĔŅĶĕŅħœĬőĨĶŏěĬĕŀĚıŊĝȮ:ŒĭĽňĞňħĔĺƞŅĮĔĨŇȮŒĭŐĔƞĴňĽňŏľĸŊŀĚȮĶƞĺĚĔƞŀĬĔŜŅľĬħȮ

ĔŅĶŐĨĔŒĭŀƞŀĬœĴƞħňȮĨŇħįĸĬƟŀĵȮįĸĴňĕĬŅħŏĸŖĔȮįĸįĸŇĨőħĵĶĺĴĸħĸĚȮĽňĕŀĚįĸœĴƞĽĺĵȮȮȮȮ
ĔŅĶĕŅħœĬőĨĶŏěĬŏĔŇħœħƟŀĵƞŅĚĶĺħŏĶŖĺȮŒĬĕĦŃŏħňĵĺĔńĬĔŖĽŅĴŅĶĩŐĔƟœĕœħƟŀĵƞŅĚĶĺħŏĶŖĺőħĵ
ĔŅĶŒĽƞĮŋƜĵŒľƟıŊĝ

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

0/

ĲŀĽĲŀĶńĽȮ&P)

ıĭŒĬıŊĝĮĶŃĴŅĦȮ.,/Ȯ+.,2ȮŏĮŀĶƢŏĞŖĬĨƢȮľĶŊŀĬƟŀĵĔĺƞŅœĬőĨĶŏěĬĮĶŃĴŅĦȮȮȮȮȮȮȮȮ
/.ȮŏĪƞŅȮĴňľĬƟŅĪňŗĽĶƟŅĚıĸńĚĚŅĬěŅĔĔŅĶĽńĚŏėĶŅŃľƢŐĽĚŐĸŃŏĴĨĨŅőĭĸŇĞŉĴĕŀĚĽŅĶĮĶŃĔŀĭ
ėŅĶƢőĭœŁŏħĶĪěŃĩŌĔŏĔŖĭœĺƟŒĬĶŌĮĕŀĚĽŅĶĮĶŃĔŀĭĲŀĽŏĲĨĽŜŅľĶńĭŒĝƟŒĬĔŅĶŏěĶŇĠŏĨŇĭőĨ
ŐĸŃĔŅĶĽŊĭıńĬīŋƢĕŀĚıŊĝȮĝƞĺĵŒľƟıŊĝŀŀĔħŀĔŐĸŃįĸŐĔƞŏĶŖĺȮĶĺĴĪńŘĚŏĮƦĬĽƞĺĬĮĶŃĔŀĭĕŀĚȮȮȮȮ
ĬŇĺėĸňőŀœĪħƢŐĸŃĲŀĽĲŀœĸĮƕħħŇĬĪňŗĴňėƞŅȮpHĶŃľĺƞŅĚȮ3,3Ȯ+4,3ȮıŊĝĽŅĴŅĶĩħŌħŒĝƟ
ĲŀĽĲŀĶńĽœħƟħň

ŀŅĔŅĶĕŅħĲŀĽĲŀĶńĽȮ8ȮĴňĕĬŅħĨƟĬŏĸŖĔȮĸŜŅĨƟĬŐĸŃŒĭŐėĶŃŐĔĶŖĬȮĔŅĶŐĨĔĔŇŗĚĔƟŅĬ
œĴƞħňȮĔŅĶŏĨŇĭőĨĕŀĚĶŃĭĭĶŅĔĬƟŀĵȮŒĭŐĔƞĕŀĚıŊĝĴňĽňŏĕňĵĺŏĕƟĴ



őıŐĪĽŏĞňĵĴȮ&K)

ĽńĚŏėĶŅŃľƢőĮĶĨňĬȮŐĸŃėŅĶƢőĭœŁŏħĶĪȮĔŅĶĪŜŅĚŅĬĕŀĚėĸŀőĶĲƕĸĸƢŐĸŃŏŀĬœĞĴƢȮȮ
ľĸŅĵĝĬŇħȮĔŅĶŏėĸŊŗŀĬĵƟŅĵŐĮƚĚŐĸŃĬŘŜŅĨŅĸŒĬıŊĝȮėĺĭėŋĴĔŅĶĮƕħŏĮƕħĕŀĚĮŅĔŒĭȮȮȮȮȮȮȮȮ
īŅĨŋőıŐĪĽŏĞňĵĴȮŐėĸŏĞňĵĴȮŐĸŃŐĴĔĬňŏĞňĵĴȮŏĮƦĬĮĢŇĮƤĔļƢĨƞŀĔńĬȮĔĸƞŅĺėŊŀȮĩƟŅĴňīŅĨŋŒħȮȮ
īŅĨŋľĬŉŗĚŒĬȮ1ȮīŅĨŋĬňŘĴŅĔŏĔŇĬœĮěŃĪŜŅŒľƟıŊĝħŌħŒĝƟŀňĔȮ0īŅĨŋŏĔŇħœħƟœĴƞħň

ŀŅĔŅĶĕŅħőıŐĪĽŏĞňĵĴȮ:ıŊĝĝŃĚńĔĔŅĶŏěĶŇĠŏĨŇĭőĨȮŒĭŐĔƞĴňĽňŏľĸŊŀĚĞňħȮőħĵŏĶŇŗĴ
ěŅĔĕŀĭŒĭŐĸŃĮĸŅĵŒĭȮıĭěŋħĽňĬŘŜŅĨŅĸœľĴƟĔĶŃěŅĵĪńŗĺĪńŘĚŒĭȮľĶŊŀıĭěŋħĽňŐħĚľĶŊŀ
ŏľĸŊŀĚĶŃľĺƞŅĚŏĽƟĬŒĭŒĬŒĭŐĔƞȮĩƟŅŀŅĔŅĶĶŋĬŐĶĚŒĭěŃŐľƟĚŐĸŃĶƞĺĚĔƞŀĬĔŜŅľĬħŏĺĸŅȮĴňįĸ
ĨƞŀĕĬŅħȮĽňĕŀĚįĸȮĩƟŅıŊĝĕŅħőıŐĪĽŏĞňĵĴįĸěŃŐĔƞĝƟŅĸĚ

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ŐėĸŏĞňĵĴȮ&Ca)

ÿÜĆÚőėĶĚĽĶƟŅĚȮ&structural role)ĕŀĚįĬńĚŏĞĸĸƢȮ&cell wall) ŏĝŊŗŀĴŏıĔĨŇĬ
&pectin)ĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĕŀĚįĬńĚŏĞĸĸƢȮĪŜŅŒľƟŏĞĸĸƢŐĕŖĚŐĶĚĨƟŅĬĪŅĬőĶėœħƟħňȮĴňįĸĨƞŀ
ėĺŅĴėĚĪĬŐĸŃŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅĕŀĚįĸœĴƟȮĔŅĶĜňħıƞĬŐėĸŏĞňĵĴŒĬĶŌĮŐėĸŏĞňĵĴȮȮȮȮȮȮȮ
ėĸŀœĶħƢȮ0ŏĮŀĶƢŏĞŖĬĨƢȮľĶŊŀĔŅĶĜňħıƞĬĶƞĺĴĔńĭőĭĶŀĬĪŅĚŒĭŐĸŃįĸȮĽŅĴŅĶĩĪŜŅŒľƟįĸ
ĴńĚėŋħŏĮĸŊŀĔĭŅĚȮĸħŀŅĔŅĶŏĔŇħŏĬŊŘŀŐĔƟĺŐĸŃĵŅĚœľĸŒĬĴńĚėŋħœħƟ

ŀŅĔŅĶĕŅħŐėĸŏĞňĵĴȮ:ŏĔŇħĪňŗŒĭŀƞŀĬľĶŊŀĽƞĺĬĪňŗĔŜŅĸńĚŏěĶŇĠŏĨŇĭőĨȮŒĭěŃĭŇħŏĭňŘĵĺȮ
ĴƟĺĬĚŀȮŒĭœĴƞĽŅĴŅĶĩėĸňŗœħƟŏĨŖĴĪňŗȮľĶŊŀŏĴŊŗŀŒĭĕĵŅĵŒľĠƞĕŉŘĬěŃŏĔŇħĔŅĶĕŅħĨŅĴĕŀĭŒĭ
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ŐĴĔĬňŏĞňĵĴȮ&Mg)
ŏĮƦĬŀĚėƢĮĶŃĔŀĭĕŀĚėĸŀőĶĲƕĸĸƢȮĞŉŗĚŏĮƦĬĽƞĺĬĽŜŅėńĠĕŀĚĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮ

ĔŅĶĪŜŅĚŅĬĕŀĚŏŀĬœĞĴƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĕĭĺĬĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮŏėĸŊŗŀĬĵƟŅĵĬŘŜŅĨŅĸ
ĳŅĵŒĬıŊĝȮĴńĚėŋħĪňŗıĭŀŅĔŅĶĕŅħŐĴĔĬňŏĞňĵĴĴŅĔȮŏĬŊŗŀĚěŅĔħŇĬŏĮƦĬĔĶħŐĸŃĴňİĬĨĔĝŋĔ

ŀŅĔŅĶĕŅħŐĴĔĬňŏĞňĵĴȮ8ȮŏĮƦĬīŅĨŋĪňŗŏėĸŊŗŀĬĪňŗœħƟŒĬıŊĝȮŀŅĔŅĶĪňŗŏĔŇħěŉĚıĭĪňŗȮȮȮȮ
ŒĭŐĔƞĔƞŀĬȮŒĭĴńĚėŋħěŃĴňĽňĴƞĺĚėĸŘŜŅľĶŊŀĬŘŜŅĨŅĸŐħĚȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĩƟŅŒĭőħĬȮȮȮȮ
ŐĽĚŐħħĴŅĔȮȮĔŅĶŐĔƟœĕŀŅĔŅĶĕŅħŐĴĔĬňŏĞňĵĴĪŜŅœħƟőħĵŒĽƞŐĴĔĬňŏĞňĵĴĞńĸŏĲĨĪŅĚħŇĬȮ
ľĶŊŀĶƞĺĴĔńĭĔŅĶĜňħıƞĬĪŅĚŒĭȮŐĸŃĮĶńĭȮpH ĮĶŃĴŅĦ5.5-6.5 ħƟĺĵőħőĸœĴĪƢĮŌĬĴŅĶƢĸ
ľĶŊŀĮŌĬĕŅĺ

ěŋĸīŅĨŋ
/,ȮĽńĚĔŃĽňŀŅĔŅĶĕŅħěŃıĭŒĭŏĶňĵĺŏĸŖĔȮŒĭľĬŅŐĸŃŐĕŖĚĔĶŃħƟŅĚȮĨńĺŒĭŀŅěŏĮƦĬĸŀĬ
ľĶŊŀėĸŊŗĬœĴƞŏĶňĵĭȮŒĭȮ0ȮħƟŅĬĕĬŅħœĴƞŏĪƞŅĔńĬȮĪŜŅŒľƟőėƟĚĚŀŏľĴŊŀĬıĶŃěńĬĪĶƢŏĽňŘĵĺȮıŊŘĬĪňŗ
ĶŃľĺƞŅĚŏĽƟĬŒĭĴňĽňŏĕňĵĺŀƞŀĬľĶŊŀŏľĸŊŀĚȮĩƟŅŀŅĔŅĶĕŅħĶŋĬŐĶĚĴŅĔěŃıĭŒĭĕĬŅħŏĸŖĔ
ŏĮƦĬĔĶŃěŋĔŀĵŌƞĨĶĚĮĸŅĵĔŇŗĚȮĪŜŅŒľƟĪĶĚıŋƞĴįŇħěŅĔĨƟĬĴńĚėŋħĪńŗĺœĮ

ĔŅĶŐĔƟœĕŀŅĔŅĶĕŅħĽńĚĔŃĽňĪŜŅœħƟőħĵŒĝƟĮŋƜĵĽńĚĔŃĽňĞńĸŏĲĨȮŀńĨĶŅȮ0..+1..Ȯ
ĔĶńĴĨƞŀĨƟĬȮŒĬĔĶĦňĪňŗĶŋĬŐĶĚȮŀŅěĨƟŀĚŒĝƟĮŋƜĵŒĬĮĶŇĴŅĦĪňŗĽŌĚĕŉŘĬĶƞĺĴĔńĭĔŅĶĜňħıƞĬĪŅĚŒĭ



0,ȮŏľĸŖĔȮŀŅĔŅĶĕŅħŏľĸŖĔȮěŃıĭŀŅĔŅĶŒĭŏľĸŊŀĚĞňħĪńŘĚŒĭȮŀŅěĴňěŋħĽňĬŘŜŅĨŅĸĭĬŒĭĪňŗ
ŏľĸŊŀĚĞňħȮĩƟŅıŊĝœħƟĶńĭŐĴĚĔŅĬňĽŒĬĮĶŇĴŅĦĽŌĚıŊĝŀŅěĕŅħŏľĸŖĔœħƟŏĝƞĬĔńĬȮ

ĔŅĶŐĔƟœĕŀŅĔŅĶĕŅħŏľĸŖĔŀŅěĪŜŅœħƟőħĵĔŅĶĜňħıƞĬŏľĸŖĔĞńĸŏĲĨȮŐĨƞĭƞŀĵėĶńŘĚ
ıĭĺƞŅœĴƞœħƟįĸħňĬńĔȮőħĵŏĜıŅŃĔŅĶĕŅħŏľĸŖĔĪňŗŏĔŇħŒĬħŇĬħƞŅĚĪňŗĴňœĭėŅĶƢĭŀŏĬĨŒĬĮĶŇĴŅĦ
ĽŌĚȮŀŅěĨƟŀĚŒĝƟŏľĸŖĔŒĬĶŌĮėňŏĸĨȮŏĝƞĬȮEDTA ĞŉŗĚŒĝƟĔńĬŐıĶƞľĸŅĵĴŅĔȮŐĨƞĶŅėŅėƞŀĬĕƟŅĚŐıĚ
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1,ȮŐĴĚĔŅĬňĽȮŀŅĔŅĶĕŅħŐĴĚĔŅĬňĽȮěŃĴňĽňŏĕňĵĺŀƞŀĬĶŃľĺƞŅĚŏĽƟĬŒĭȮŏĔŇħĪňŗŏĽƟĬĔĸŅĚŒĭ
ĔƞŀĬŐĸƟĺĸŅĴœĮĪňŗĕŀĭŒĭȮŀŅěıĭěŋħĽňĬŘŜŅĨŅĸĭĬıŊŘĬĪňŗĽňŏĕňĵĺŀƞŀĬľĶŊŀŏľĸŊŀĚȮŒĬĴńĚėŋħ
ıĭĺƞŅŀŅĔŅĶĕŅħŐĴĚĔŅĬňĽěŃĴňĽňĕŀĚŏĽƟĬŒĭŏĕňĵĺĔĺƞŅŀŅĔŅĶĕŅħŏľĸŖĔȮĞŉŗĚĽńĚŏĔĨœħƟĵŅĔȮ
ľŅĔœĴƞŐĬƞŒěĺƞŅıŊĝĕŅħŏľĸŖĔľĶŊŀŐĴĚĔŅĬňĽȮėĺĶŒĝƟėƞŅĺŇŏėĶŅŃľƢıŊĝĝƞĺĵȮŏıĶŅŃĔŅĶĺŇĬŇěĜńĵ
ĪňŗįŇħıĸŅħěŃŏĔŇħėĺŅĴŏĽňĵľŅĵĴŅĔĕŉŘĬȮŏĬŊŗŀĚěŅĔŏľĸŖĔŐĸŃŐĴĚĔŅĬňĽŏĮƦĬĮĢŇĮƤĔļƢĨƞŀĔńĬȮ

ĔŅĶŐĔƟœĕŀŅĔŅĶĕŅħŐĴĚĔŅĬňĽȮĪŜŅœħƟőħĵĔŅĶĜňħıƞĬħƟĺĵŐĴĚĔŅĬňĽĞńĸŏĲĨȮľĶŊŀ
ŐĴĚĔŅĬňĽėňŏĸĨŒĬĶŌĮȮEDTA ĔŖœħƟ
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2,ȮőĭĶŀĬȮıŊĝĨƟŀĚĔŅĶőĭĶŀĬĽŌĚŒĬĝƞĺĚĪňŗĴňĔŅĶįĽĴŏĔĽĶȮőĭĶŀĬŒĬŒĭĪňŗĴňŀĵŌƞŀĵƞŅĚ
ŏıňĵĚıŀĬńŘĬȮŀŅěŏėĸŊŗŀĬĪňŗœĮĵńĚħŀĔœĴƞŏıňĵĚıŀĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚıŊĝȮĪŜŅŒľƟŏĔŇħĔŅĶ
ĕŅħīŅĨŋŀŅľŅĶŐĭĭĝńŗĺėĶŅĺȮ&transient deficiency) œħƟȮěŉĚĬŇĵĴĜňħıƞĬőĭĶŀĬĪŅĚŒĭ
ŏıŊŗŀŐĔƟĮƤĠľŅĬňŘ

ŀŅĔŅĶŏĬŊŘŀŐĔƟĺŐĸŃĵŅĚœľĸŒĬĴńĚėŋħȮĽŅĴŅĶĩĸħĸĚœħƟħƟĺĵĔŅĶĜňħıƞĬőĭĶŀĬ
ĶƞĺĴĔńĭŐėĸŏĞňĵĴȮŐĨƞĮĶŃőĵĝĬƢĕŀĚőĭĶŀĬŒĬĔŅĶĸħŀŅĔŅĶŏĬŊŘŀŐĔƟĺŐĸŃĵŅĚœľĸŒĬ
ĴńĚėŋħȮĵńĚœĴƞĽŅĴŅĶĩıŇĽŌěĬƢœħƟĝńħŏľĴŊŀĬĔńĭŐėĸŏĞňĵĴ

3,ȮěŋĸīŅĨŋĪňŗŏľĸŊŀȮœħƟŐĔƞȮĪŀĚŐħĚȮ&Cu'ȮőĴĸŇĭħňĬńĴȮ&Mo'ȮĴńĔœĴƞĕŅħȮŏıĶŅŃıŊĝĨƟŀĚĔŅĶ
ĬƟŀĵȮŒĬĕĦŃĪňŗėĸŀĶňĬȮ&Cl'ȮĴńĔěŃŏĮƦĬıŇļĴŅĔĔĺƞŅĕŅħ



ĔŅĶĭĶŇľŅĶěńħĔŅĶĴńĚėŋħ

ĔŅĶėńħŏĸŊŀĔıńĬīŋƢȮŏĬŊŗŀĚěŅĔŏĴĸŖħĴńĚėŋħœĴƞœħƟŏĔŇħěŅĔĔŅĶĮĢŇĽĬīŇȮěŉĚœĴƞĴňėĺŅĴŐĮĶĮĶĺĬ
ŏĶŊŗŀĚĽŅĵıńĬīŋƢȮŐĸŃĔĸƞŅĺœħƟĺƞŅĴńĚėŋħĪňŗĮĸŌĔŒĬĮĶŃŏĪĻœĪĵĴňıńĬīŋƢŏħňĵĺȮěŉĚœĴƞĴňĮƤĠľŅŒĬĔŅĶ
ŏĸŊŀĔıńĬīŋƢĮĸŌĔȮĝŅĺĽĺĬěŃĕŅĵıńĬīŋƢȮőħĵĔŅĶŏıŅŃŏĴĸŖħŐĸŃĔŅĶŏĽňĵĭĵŀħ

04

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗĮĸŌĔȮĩƟŅŏĮƦĬıŊŘĬĪňŗħŀĬĪňŗŏėĵĮĸŌĔœĴƟĵŊĬĨƟĬĴŅĔƞŀĬȮŒľƟĨńħœĴƟĵŊĬĨƟĬŏħŇĴŀŀĔ
ŐĸƟĺœĩĮĶńĭıŊŘĬĪňŗŒľƟŏĶňĵĭȮĕŋħĶƞŀĚĶŃĭŅĵĬŘŜŅĳŅĵŒĬĽĺĬȮľŅĔŏĮƦĬıŊŘĬĪňŗħŇĬŏľĬňĵĺȮőėĶĚĽĶƟŅĚ
ĕŀĚħŇĬŐĸŃĔŅĶĶŃĭŅĵĬŘŜŅœĴƞħňȮėĺĶĪŜŅĔŅĶœĩıĶĺĬĔƞŀĬĮĶńĭıŊŘĬĪňŗȮĽƞĺĬıŊŘĬĪňŗĪňŗŏĮƦĬħŇĬĶƞĺĬȮ
ĶŃĭŅĵĬŘŜŅħňœĴƞěŜŅŏĮƦĬĨƟŀĚĪŜŅĔŅĶœĩıĶĺĬȮ
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ĔŅĶĮĸŌĔȮĶŃĵŃĮĸŌĔŐĸŃĶŃĭĭĔŅĶĮĸŌĔĴńĚėŋħĪňŗĬŇĵĴĔńĬȮėŊŀĶŃĭĭĽňŗŏľĸňŗĵĴěńĨŋĶńĽľĶŊŀ
ĽňŗŏľĸňŗĵĴįŊĬįƟŅȮĞŉŗĚĴňĶŃĵŃĮĸŌĔĶŃľĺƞŅĚŐĩĺŐĸŃĨƟĬȮėŊŀȮ8 - 10 X 8 - 10 ŏĴĨĶȮȮȮȮȮȮȮȮȮȮȮȮ
ěŃĮĸŌĔĴńĚėŋħœħƟ16 -25 ĨƟĬ-œĶƞ

ŏĸŊŀĔĨƟĬıńĬīŋƢĪňŗŐĕŖĚŐĶĚȮŒĭŐĸŃĶŃĭĭĶŅĔĽĴĭŌĶĦƢȮœĴƞĕħĚŀȮįƞŅĬĔŅĶŏıŅŃŏĸňŘĵĚȮȮȮȮȮ
ŒĬŏĶŊŀĬŏıŅŃĝŜŅœĴƞĬƟŀĵĔĺƞŅȮ2ĮƖȮĴňėĺŅĴĽŌĚœĴƞĨŗŜŅĔĺƞŅȮ30ŏĞĬĨŇŏĴĨĶȮ
ĕŋħľĸŋĴĔĺƟŅĚĵŅĺĸŉĔĮĶŃĴŅĦȮ3.x50x50ŏĞĬĨŇŏĴĨĶȮŐĵĔħŇĬĭĬŐĸŃĸƞŅĚŀŀĔȮȮȮȮȮ

ěŅĔĔńĬȮįĽĴħŇĬĸƞŅĚħƟĺĵľĠƟŅŐľƟĚȮĮŋƜĵėŀĔȮ5ĔŇőĸĔĶńĴȮŐĸŃĮŋƜĵľŇĬĲŀĽŏĲĨȮ1ĔŇőĸĔĶńĴ-
ľĸŋĴȮĶŀĚĔƟĬľĸŋĴħƟĺĵľĠƟŅŐľƟĚľĶŊŀĪĶŅĵľĵŅĭĽŌĚĮĶŃĴŅĦȮ6ĬŇŘĺȮŒĽƞħŇĬĭĬĸĚœĮĔƞŀĬȮ
ŐĸƟĺŏĨŇĴħŇĬĸƞŅĚĪňŗįĽĴĔńĭĺńĽħŋŀŊŗĬȮŕȮěĬŏĨŖĴľĸŋĴȮĨŅĔħŇĬœĺƟĶŃĵŃľĬŉŗĚěĬħŇĬĵŋĭĨńĺėĚĪňŗȮ
ŏĨŇĴħŇĬįĽĴĸĚœĮŀňĔěĬŏĨŖĴȮıŌĬħŇĬŒľƟŏĮƦĬľĸńĚŏĨƞŅŐĸƟĺěŉĚĮĸŌĔĨƟĬĔĸƟŅĸĚĔĸŅĚľĸŋĴ

ĮƤĔœĴƟľĸńĔėŘŜŅĵńĬŒľƟĸŉĔĩŉĚĔƟĬľĸŋĴȮįŌĔĨƟĬĔĸƟŅĔńĭœĴƟľĸńĔȮĮƚŀĚĔńĬĔŅĶőĵĔėĸŀĬȮȮȮȮȮȮȮȮ
ľŅĺńĽħŋėĸŋĴħŇĬĭĶŇŏĺĦőėĬĨƟĬȮŏĝƞĬȮľĠƟŅŐľƟĚȮĲŅĚŐľƟĚȮĔŅĭĔĸƟĺĵȮŐĸŃĶħĬŘŜŅĨŅĴĪńĬĪň
ľĸńĚěŅĔĮĸŌĔŏıŊŗŀŒľƟŏĴŖħħŇĬĔĶŃĝńĭĶŅĔ
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ĔŅĶħŌŐĸĨƟĬĴńĚėŋħŒĬĶŃĵŃĔƞŀĬŒľƟįĸįĸŇĨȮ&ŀŅĵŋȮ/Ȯ+5ȮĮƖ'ȮœĴƞěŜŅŏĮƦĬĨƟŀĚĨńħŐĨƞĚĔŇŗĚȮ
ĬŀĔěŅĔĨńħĔŇŗĚħƟŅĬĸƞŅĚŒľƟĽŌĚěŅĔıŊŘĬĮĶŃĴŅĦȮ3.ŏĞĬĨŇŏĴĨĶȮŐĸŃĨńħĔŇŗĚĪňŗĞƟŀĬĔńĬŐĬƞĬĪŉĭ
ŀŀĔĭƟŅĚŏĪƞŅĬńŘĬ

ėĺŅĴĨƟŀĚĔŅĶĬŘŜŅĕŀĚĴńĚėŋħĨƟĬŏĸŖĔȮėŊŀȮĮĶŃĴŅĦȮ1ȮĸŇĨĶ-ĺńĬ-ıŊŘĬĪňŗŒĨƟĪĶĚıŋƞĴȮȮȮȮȮȮȮȮ
/ȮĨŅĶŅĚŏĴĨĶȮ&ĨńĺŀĵƞŅĚȮĨƟĬĴńĚėŋħĴňĕĬŅħŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚĪĶĚıŋƞĴȮ1ȮŏĴĨĶȮěŃĴňıŊŘĬĪňŗŒĨƟ
ĪĶĚıŋƞĴĮĶŃĴŅĦȮ5ȮĨŅĶŅĚŏĴĨĶȮĨƟŀĚŒľƟĬŘŜŅȮ0/ȮĸŇĨĶ'
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ĝĬŇħħŇĬ

ĮĶŇĴŅĦ

N-P2 O5-K2O

&ĔĶńĴ-ĻŌĬĵƢĔĸŅĚ

ĪĶĚıŋƞĴȮ/ȮŏĴĨĶ'

ĽŌĨĶĮŋƜĵ

ŀńĨĶŅ

&ĔĶńĴ-ĻŌĬĵƢĔĸŅĚ

ĪĶĚıŋƞĴȮ/ȮŏĴĨĶ'

ĺŇīňŒĽƞĮŋƜĵ

ħŇĬŏľĬňĵĺ/..+3.+3. 21-10-
10

500 +ŐĭƞĚŒĽƞȮ2ȮėĶńŘĚ-ĮƖ

-ľƞŅĚĔńĬȮ1ȮŏħŊŀĬ-
ėĶńŘĚ

+ľĺƞŅĬĪŅĚħŇĬ

+ŒĽƞĮŋƜĵŀŇĬĪĶňĵƢŀńĨĶŅȮ

/.Ȯ+0.ȮĔĔ,-ĨƟĬ

ħŇĬĶƞĺĬ100-100-100 15-15-
15

700

ħŇĬĪĶŅĵ200-100-100 20-10-
10

1*...

ĔŅĶŒľƟĮŋƜĵĴńĚėŋħŏĸŖĔ



ĻńĨĶŌĪňŗĽŜŅėńĠĕŀĚĴńĚėŋħĨƟĬŏĸŖĔȮėŊŀȮőĶėŐĴĸĚĪňŗěŃŏĕƟŅĪŜŅĸŅĵŒĭŀƞŀĬȮœħƟŐĔƞȮľĬŀĬĝŀĬŒĭȮ
ľĬŀĬĔńħĔŇĬŒĭȮŐĸŃŏĝŊŘŀĶŅĽŅŏľĨŋĕŀĚőĶėŒĭěŋħȮěŉĚėĺĶľĴńŗĬĨĶĺěĽŀĭŐĸŃĪŜŅĔŅĶĮƚŀĚĔńĬ
ĔŜŅěńħőĶėŐĴĸĚŒĬĶŃĵŃŐĨĔŒĭŀƞŀĬŀĵƞŅĚŒĔĸƟĝŇħ
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ĺńĝıŊĝĽŜŅėńĠŒĬĽĺĬĴńĚėŋħĮĸŌĔŒľĴƞȮĴňĪńŘĚĺńĝıŊĝķħŌŏħňĵĺȮœħƟŐĔƞȮľĠƟŅĕěĶěĭȮľĠƟŅĨňĬĬĔȮ
ŐĸŃĺńĝıŊĝĕƟŅĴĮƖȮœħƟŐĔƞȮľĠƟŅėŅȮľĠƟŅĝńĬŀŅĔŅĻȮŐľƟĺľĴŌȮĞŉŗĚĔŜŅěńħœħƟőħĵĔŅĶĨńħ
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ĔŅĶŏĨĶňĵĴėĺŅĴĽĴĭŌĶĦƢĕŀĚĨƟĬľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ

Ĕ'ȮĮƤěěńĵĳŅĵŒĬ

+ŀŅĵŋĨŅĵŀħȮ&ľĶŊŀŀŅĵŋŒĭĝŋħĽŋħĪƟŅĵ'ȮĨƟŀĚěńħĔŅĶŒľƟĨƟĬĴńĚėŋħŐĨĔŒĭŀƞŀĬŒĬ
ĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴŏıŊŗŀŒľƟĨŅĵŀħĴňŀŅĵŋœĴƞĬƟŀĵĔĺƞŅȮ7ȮĽńĮħŅľƢȮŐĸŃœĴƞŏĔŇĬȮ/3ȮĽńĮħŅľƢȮ
ŏĴŊŗŀĽŇŘĬķħŌİĬȮŐĸŃěŃŏıŇŗĴėĺŅĴŐĬƞĬŀĬŒĬĔŅĶŀŀĔħŀĔĕŀĚĴńĚėŋħœħƟ

+ĽĳŅıėĺŅĴĽĴĭŌĶĦƢĕŀĚĨƟĬȮĨƟĬĴńĚėŋħĪňŗěŃĝńĔĬŜŅŒľƟŀŀĔħŀĔĨƟŀĚĴňėĺŅĴĽĴĭŌĶĦƢ
ŏıňĵĚıŀȮĽńĚŏĔĨœħƟěŅĔĨƟĬĴńĚėŋħĪňŗĴňŒĭħĔľĬŅŐĬƞĬȮŒĭĴňĽňŏĕňĵĺĽħŒĽȮĴňĕĬŅħŒľĠƞĽĴĭŌĶĦƢ
ŐįƞĬŒĭŐįƞĔĺƟŅĚȮœĴƞŏĽňĵľŅĵěŅĔĔŅĶĪŜŅĸŅĵĕŀĚőĶėŐĴĸĚ



ĕ'ȮĮƤěěńĵĳŅĵĬŀĔȮ
ėŊŀĽĳŅıŐĺħĸƟŀĴĪňŗŏľĴŅŃĽĴŏıŊŗŀĝńĔĬŜŅŒľƟŏĔŇħĨŅħŀĔȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏėĶňĵħ

ŏĬŊŗŀĚěŅĔĔŅĶĕŅħĬŘŜŅȮ&water stress)ĞŉŗĚěŃĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃħńĭĕŀĚŁŀĶƢőĴĬıŊĝĳŅĵŒĬ
ĨƟĬŐĸŃĝńĔĬŜŅŒľƟŏĔŇħĨŅħŀĔȮĴńĚėŋħŏĮƦĬœĴƟįĸĪňŗĴňĶŃĭĭĶŅĔĸŉĔȮ&4.Ȯ+7.ȮŏĝĬĨŇŏĴĨĶěŅĔȮȮ
įŇĺħŇĬ'ȮěŉĚĨƟŀĚŒĝƟŏĺĸŅĔĺƞŅěŃŏĔŇħėĺŅĴŏėĶňĵħěŅĔĔŅĶĕŅħĬŘŜŅȮőħĵŏĜĸňŗĵĮĶŃĴŅĦȮ0.ȮĺńĬȮ
ľĸńĚěŅĔİĬľĵŋħĨĔėĶńŘĚĽŋħĪƟŅĵ
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