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ĭĪĪňŗȮ5 ŀŅĦŅěńĔĶŏľŖħĶŅȮ(Kingdom Fungi) 
 

ŏľŖħĶŅŏĮƦĬĽŇŗĚĴňĝňĺŇĨŏĸŖĔȮ ŕȮĪňŗŀĵŌƞŒĔĸƟĝŇħĔńĭĴĬŋļĵƢȮ ĽŅĴŅĶĩıĭœħƟĪńŘĚĳŅĵŒĬĶƞŅĚĔŅĵŐĸŃĶŀĭȮ ŕȮ ĨńĺŏĶŅȮ
ĽŅĴŅĶĩıĭœħƟĪńŘĚĨŅĴıŊŘĬħŇĬȮĬŘŜŅȮŀŅĔŅĻ ĨƟĬœĴƟȮĽńĨĺƢȮŐĸŃĽŇŗĚœĴƞĴňĝňĺŇĨȮŐĴƟĺƞŅŒĬĮƖȮ1991 ěŃĴňĶŅĵĚŅĬĔŅĶĻŉĔļŅ
ŏĔňŗĵĺĔńĭŏľŖħĶŅŏıňĵĚȮ65,000 ĝĬŇħȮŐĨƞėŅħĺƞŅěĶŇĚȮŕȮŐĸƟĺĬƞŅěŃĴňĩŉĚȮ1.5-2.5 ĸƟŅĬĝĬŇħőħĵŏĜıŅŃŒĬŐĩĭĶƟŀĬȮŏľŖħĶŅĴň
ĪńŘĚĮĶŃőĵĝĬƢŐĸŃőĪļĨƞŀĽŇŗĚĴňĝňĺŇĨŀŊŗĬȮŐĸŃľĸŅĵėĶńŘĚĪňŗŏľŖħĶŅŏĮƦĬĨńĺĨƟĬŏľĨŋĕŀĚĔŅĶįŋıńĚȮ ŏĽŊŗŀĴĽĸŅĵĕŀĚĺńĨĩŋĪňŗœĴƞĴň
ĝňĺŇĨ 

őĶėľĸŅĵȮŕȮőĶėĕŀĚĴĬŋļĵƢĴňĽŅŏľĨŋĴŅěŅĔȮŴŏĝŊŘŀĶŅŵȮŏĝƞĬȮĔĸŅĔȮŏĔĸŊŘŀĬȮŁƞŀĚĔĚĲŋĨȮŏĝŊŘŀĶŅŒĬĶƞĴįƟŅȮŐĸŃ
ĶńĚŐėȮŏĮƦĬĨƟĬȮŐĨƞĭĪĭŅĪĔŅĶĔƞŀőĶėĬňŘŏĮƦĬŏıňĵĚĭĪĭŅĪŏĸŖĔȮŕȮĕŀĚŏľŖħĶŅ ĭĪĭŅĪĽŜŅėńĠĕŀĚŏľŖħĶŅŏĮƦĬĭĪĭŅĪĪňŗĴň
ĨƞŀĶŃĭĭĬŇŏĺĻ œĴƞĺƞŅěŃŏĮƦĬĭĪĭŅĪŒĬĔŅĶŏĮƦĬįŌƟĵƞŀĵĽĸŅĵŒĬīĶĶĴĝŅĨŇ ĔƞŀŒľƟŏĔŇħĶŃĭĭľĴŋĬŏĺňĵĬŐĶƞīŅĨŋĨƞŅĚȮŕȮŏĝƞĬȮ
ėŅĶƢĭŀĬȮ&C) œĬőĨĶŏěĬȮ&N) ŀŀĔĞŇŏěĬ (O) ŐĸŃĲŀĽĲŀĶńĽȮ&P) ěŅĔĞŅĔĽńĨĺƢĽŇŗĚĴňĝňĺŇĨŒľƟĔĸńĭėŊĬĽŌƞīĶĶĴĝŅĨŇ ŏıŊŗŀŒľƟ
ĽŇŗĚĴňĝňĺŇĨŀŊŗĬȮŕȮœħƟŒĝƟĮĶŃőĵĝĬƢĨƞŀœĮ ľĶŊŀĭĪĭŅĪĔŅĶŏĮƦĬȮŴŐľĸƞĚŀŅľŅĶŵȮĕŀĚĽŇŗĚĴňĝňĺŇĨŀŊŗĬȮŕȮŒĬľƞĺĚőĞƞŀŅľŅĶŐĭĭĪňŗ
ŏĶňĵĔĺƞŅȮDetritus food chain ľĶŊŀȮSaprophytic food chain 

 

     
 

ĳŅıĪňŗȮ1 &ĞƟŅĵ'ȮľƞĺĚőĞƞŀŅľŅĶȮ(ĕĺŅ'ȮĽŅĵŒĵŀŅľŅĶ ĪňŗŏĶŇŗĴĨƟĬěŅĔįŌƟĵƞŀĵĽĸŅĵ 
&ĪňŗĴŅĳŅıȮ: http://jimswan.com/111/niches/detritus_chain.gif 

http://www.econguru.com/fundamentals_of_ecology/image/detritusfoodweb.gif) 
 
ŏľŖħĶŅĴňĪńŘĚĪňŗŏĮƦĬŏĽƟĬŒĵȮ ŐĸŃŏĮƦĬĔĸŋƞĴŏĽƟĬŒĵȮ ĩƟŅĴňĕĬŅħŏĸŖĔĴńĔĩŌĔŏĶňĵĔĺƞŅȮŴĶŅŵ ŐĨƞĩƟŅĴňĕĬŅħŒľĠƞĴŀĚ

ŏľŖĬĝńħħƟĺĵĨŅŏĮĸƞŅĴńĔŏĶňĵĔĺƞŅȮŴŏľŖħŵ ĞŉŗĚĔŅĶıńĥĬŅĶŌĮĶƞŅĚĕŀĚŏľŖħĶŅĬńŘĬȮěŃŐĨĔĨƞŅĚĔńĬœĮĨŅĴĝĬŇħĕŀĚŏľŖħĶŅĬńŘĬȮŕ 
ĽƞĺĬĸńĔļĦŃıŇŏĻļĕŀĚĴńĬĔŖėŊŀȮ ĽŅĴŅĶĩĽŊĭıńĬīŋƢœħƟĪńŘĚŐĭĭŀŅĻńĵŏıĻŐĸŃœĴƞŀŅĻńĵŏıĻ ŐĨƞĴńĬěŃœĴƞĽŅĴŅĶĩĽĶƟŅĚ
ŀŅľŅĶŏŀĚœħƟ ŏĬŊŗŀĚěŅĔœĴƞĴňĶĚėĺńĨĩŋĪňŗěŃĝƞĺĵŒĬĔŅĶĽńĚŏėĶŅŃľƢŐĽĚŏıŊŗŀĽĶƟŅĚŀŅľŅĶħƟĺĵĨńĺŏŀĚŏľĴŊŀĬĔńĭıŊĝ ŐĨƞŏľŖħĶŅ
ĔŖĴňĺŇīňĪňŗěŃħŜŅĶĚĝňĺŇĨŀĵŌƞħƟĺĵĔŅĶĶńĭĽŅĶŀŅľŅĶěŅĔĳŅĵĬŀĔŒĬĶŌĮŐĭĭĔŅĶŏĔŅŃĔŇĬľĶŊŀŏĭňĵħŏĭňĵĬĽŇŗĚĴňĝňĺŇĨĝĬŇħŀŊŗĬ
ŏĶňĵĔĺƞŅŏĮƦĬȮŴĮĶĽŇĨŵȮ(Parasite)ȮľĶŊŀŏĮƦĬįŌƟĵƞŀĵĽĸŅĵĞŅĔĽŇŗĚĴňĝňĺŇĨȮ(Saprophyte)  
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    ĔŅĶĻŉĔļŅħƟŅĬŏľŖħĶŅľĶŊŀĺŇĪĵŅŏĝŊŘŀĶŅľĶŊŀĔŇĦĺŇĪĵŅȮ(Mycology : Mykes (mushroom) ŐĸŃȮlogos 
(discourse))ȮŏĮƦĬĺŇĝŅĪňŗĻŉĔļŅŏĔňŗĵĺĔńĭŏľŖħĶŅŐĸŃȮyeast ĨƞŅĚȮŕȮĴĬŋļĵƢĶŌƟěńĔŏĝŊŘŀĶŅĴŅĨńŘĚŐĨƞőĭĶŅĦĔŅĸĬńĭŏĮƦĬıńĬŕȮĮƖȮ
őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚıĺĔĪňŗĽĶƟŅĚ fruit-body ĪňŗĴňĕĬŅħŒľĠƞŐĸŃŏľŖĬœħƟĚƞŅĵȮŏĝƞĬȮıĺĔŏľŖħĨƞŅĚŕ ŏĮƦĬŏĺĸŅĬŅĬľĸŅĵ
ĻĨĺĶĶļĴŅŐĸƟĺĪňŗĝŅĺěňĬĶŌƟěńĔĬŜŅĶŅĭŅĚĝĬŇħĴŅŒĝƟĮĶŃőĵĝĬƢŒĬĔŅĶįĸŇĨŀŅľŅĶ ŐĸŃĵŅĶńĔļŅőĶėȮ ĝŅĺőĶĴńĬĶŌƟěńĔŐĵĔ
ŏľŖħĝĬŇħĪňŗŒĝƟĶńĭĮĶŃĪŅĬœħƟŐĸŃŏľŖħĝĬŇħĪňŗŏĮƦĬıŇļ ĔŅĶĻŉĔļŅĪŅĚħƟŅĬĶŅŀĵƞŅĚěĶŇĚěńĚĬńŘĬȮŏıŇŗĚŏĶŇŗĴĨƟĬŏĴŊŗŀĮĶŃĴŅĦȮ200 
ů 300 ĮƖĪňŗįƞŅĬĴŅ ľĸńĚěŅĔĪňŗœħƟĴňĔŅĶĮĶŃħŇļģƢĔĸƟŀĚěŋĸĪĶĶĻĬƢŒĬĻĨĺĶĶļĪňŗȮ17 őħĵȮAntony van Leewenhoek 
(1632-1732) ěŉĚĴňįŌƟĽĬŒěĻŉĔļŅěŋĸŇĬĪĶňĵƢŐĸŃĶŅĪňŗĴňĕĬŅħŏĸŖĔĔńĬŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮ őħĵŏĶŇŗĴěŅĔĚŅĬĕŀĚ NgcpŲȮ
Antonio Micheli (1679-1739) ĞŉŗĚŀŅěĔĸƞŅĺœħƟĺƞŅŏĮƦĬĭŇħŅŐľƞĚȮŴŏľŖħĶŅŵ 

  
ĳŅıĪňŗȮ2 &ĞƟŅĵ'ȮNgcpŲȮ?lrmlgmȮKgafcjg ŐĸŃȮ&ĕĺŅ'ȮľĬńĚĽŊŀȮNova Plantorum Genera 
&ĪňŗĴŅĳŅıȮ: http8--www,webalice,it-mondellix-Storia_della_micologia,htm) 

 
Micheli ŏĮƦĬĬńĔıķĔļĻŅĽĨĶƢĝŅĺŀŇĨŅŏĸňĵĬ ĬńĭŏĮƦĬėĬŐĶĔĪňŗœħƟĬŜŅĔĸƟŀĚěŋĸĪĶĶĻĬƢĴŅŒĝƟŒĬĔŅĶĻŉĔļŅĶŅȮ

&ĔĸƟŀĚěŋĸĪĶĶĻĬƢŒĬĵŋėĬńŘĬĴňĔŜŅĸńĚĕĵŅĵĨŗŜŅĴŅĔ'ȮĚŅĬĕŀĚȮMicheli ĪňŗĽŜŅėńĠœħƟŐĔƞȮľĬńĚĽŊŀĝŊŗŀȮŴLmt_ȮNj_lrmpskȮ
Eclcp_ŵȮĞŉŗĚŏĕňĵĬŏĮƦĬĳŅļŅĸŃĨŇĬ ŐĸŃıŇĴıƢŒĬĮƖȮ1729 œħƟŏĕňĵĬĩŉĚĶŅœĺƟĮĶŃĴŅĦȮ900 ĝĬŇħȮŐĸŃıŊĝĨƞŅĚȮŕȮŀňĔȮ
1,000 ĝĬŇħ ěŉĚĩŊŀœħƟĺƞŅȮMicheli ŏĮƦĬįŌƟĪňŗĻŉĔļŅĶŅœħƟŀĵƞŅĚĸŃŏŀňĵħĸŉĔĞŉŘĚĴŅĔĔĺƞŅįŌƟŒħŒĬĽĴńĵĬńŘĬ ŐĸŃĵńĚŏĮƦĬėĬŐĶĔĪňŗ
ŀīŇĭŅĵĸńĔļĦŃĕŀĚȮascus ŐĸŃȮascospore ŒĬȮlichen ŐĸŃȮtruffle ŐĸŃ Micheli œħƟěńħĪŜŅėŌƞĴŊŀĳŅıĮĶŃĔŀĭėŜŅ
ĭĶĶĵŅĵŒĬĔŅĶěŜŅŐĬĔŏľŖħĶŅěĬĩŉĚĶŃħńĭȮspecies ŀňĔħƟĺĵ ĨńĺŀĵƞŅĚĝŊŗŀȮgenus ĪňŗȮMicheli ŒĝƟŏĶňĵĔĶŅȮŐĸŃĵńĚėĚŒĝƟ
ĔńĬěĬħŉĚĮƤěěŋĭńĬœħƟŐĔƞȮMucor Aspergillus Botrytis Lycoperdon Geastrum ŐĸŃȮTuber  ŏĮƦĬĨƟĬ 

ĬŀĔěŅĔěŃĪŜŅĔŅĶĻŉĔļŅĶŅĪňŗĴňĕĬŅħŒľĠƞȮŏĝƞĬȮıĺĔŏľŖħĨƞŅĚȮŕȮħńĚĔĸƞŅĺĴŅŐĸƟĺȮMicheli ĵńĚŀŅěĬńĭœħƟĺƞŅ
ŏĮƦĬėĬŐĶĔĪňŗıĵŅĵŅĴŏĸňŘĵĚŏĝŊŘŀĶŅ ŐĸŃŐĽħĚŒľƟŏľŖĬĺƞŅŒĬŀŅĔŅĻĴňĽĮŀĶƢĕŀĚĶŅĔĶŃěŅĵŀĵŌƞȮőħĵĪŜŅĔŅĶĪħĸŀĚĬŜŅįĸȮ
squash ĴŅįƞŅŏĮƦĬ 2 ĞňĔȮŐĸƟĺőĶĵħƟĺĵĽĮŀĶƢĕŀĚĶŅȮBotrytis ěŅĔĬńŘĬĬŜŅėĶŀĭŐĔƟĺ (bell jar) ĴŅėĶŀĭĝŇŘĬĽƞĺĬľĬŉŗĚœĺƟ 
ĽƞĺĬŀňĔĝŇŘĬľĬŉŗĚĺŅĚœĺƟőħĵœĴƞĴňŀŃœĶĮƕħȮŏĴŊŗŀŏĺĸŅįƞŅĬœĮȮ2-3 ĺńĬ ŏĕŅıĭĺƞŅĝŇŘĬĽƞĺĬĪňŗĩŌĔėĶŀĭœĺƟĬńŘĬĴňĶŅȮBotrytis 
ŏěĶŇĠĮĔėĸŋĴŏıňĵĚĝĬŇħŏħňĵĺŏĪƞŅĬńŘĬȮŐĨƞĝŇŘĬĪňŗœĴƞœħƟėĶŀĭĬŀĔěŅĔěŃıĭĶŅȮBotrytis ŐĸƟĺȮĵńĚıĭĶŅĝĬŇħŀŊŗĬȮŕȮŏĝƞĬȮ
Mucor ŐĸŃȮRhizopus ŏěĶŇĠĮŃĮĬŀĵŌƞħƟĺĵȮĞŉŗĚ Micheli œħƟŀīŇĭŅĵĺƞŅŏĮƦĬŏıĶŅŃĴňĽĮŀĶƢĕŀĚĶŅŀŊŗĬŒĬŀŅĔŅĻĴŅĨĔĸĚ
ĭĬĝŇŘĬ squashȮĪňŗœĴƞœħƟėĶŀĭħƟĺĵėĶŀĭŐĔƟĺ 

ĮƤěěŋĭńĬĴňįŌƟĻŉĔļŅŏĔňŗĵĺĔńĭŀĬŋĔĶĴĺŇīŅĬĕŀĚĶŅŒĬĪŋĔĴŋĴőĸĔ ĔŅĶĻŉĔļŅĺŇěńĵĪŅĚĶŅĪňŗĴňįŌƟŒľƟėĺŅĴĽĬŒěĔńĬĴŅĔ
ŒĬĶŃĵŃľĸńĚĬňŘȮ œħƟŐĔƞ ĔŅĶĻŉĔļŅĪŅĚħƟŅĬĝňıěńĔĶȮ ĽĶňĶĺŇĪĵŅ ĸńĔļĦŃĔŅĶĽŊĭıńĬīŋƢĪŅĚŏıĻĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ıńĬīŋĔĶĶĴȮultrastructure ŏĞĸĸƢĺŇĪĵŅ ĔŅĶįĸŇĨĽŅĶĮĢŇĝňĺĬŃȮŐĸŃĽŅĶıŇļĨƞŅĚȮŕȮĕŀĚĶŅȮĶĺĴĩŉĚĔŅĶĬŜŅĶŅœĮŒĝƟ
ĮĶŃőĵĝĬƢĨƞŅĚȮŕȮŏĝƞĬȮĔŅĶŐĮĶĶŌĮįĸŇĨĳńĦĤƢȮĔŅĶėĺĭėŋĴĻńĨĶŌıŊĝȮŐĸŃĔŅĶŒĝƟŏĮƦĬŀŅľŅĶȮŏĮƦĬĨƟĬ 



őĶĚŏĶňĵĬĴľŇħĸĺŇĪĵŅĬŋĽĶĦƢȮ&ŀĚėƢĔŅĶĴľŅĝĬ'  ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
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ĻńıĪƢĪňŗŒĝƟŏĶňĵĔĶŅĬńŘĬœħƟŐĔƞȮėŜŅĺƞŅȮFungus ĞŉŗĚŏĮƦĬŏŀĔıěĬƢȮĽƞĺĬėŜŅĺƞŅȮFungi ŏĮƦĬıľŌıěĬƢȮFungus ŏħŇĴĴň
ėĺŅĴľĴŅĵĺƞŅȮMushroom ŐĨƞŒĬĮƤěěŋĭńĬėĺŅĴľĴŅĵěŃĔŇĬėĺŅĴœĮĩŉĚĶŅĪńŘĚľĴħȮ œĴƞŒĝƞŐĨƞŏĜıŅŃŏľŖħľĶŊŀȮ
Mushroom ŏĪƞŅĬńŘĬ  
ĸńĔļĦŃıŊŘĬģŅĬĕŀĚĶŅőħĵĪńŗĺœĮ 
1. ŏĞĸĸƢŏĮƦĬŐĭĭȮEukaryotic cell &ĴňŏĵŊŗŀľŋƟĴĬŇĺŏėĸňĵĽ' ĪňŗŀŅěıĭĺƞŅŒĬľĬŉŗĚŏĞĸĸƢĴňĴŅĔĔĺƞŅľĬŉŗĚĬŇĺŏėĸňĵĽ 
2. œĴƞĴňėĸŀőĶĲƕĸĸƢ ěŉĚħŜŅĶĚĝňĺŇĨŐĭĭȮHeterotroph őħĵħŌħĞńĭĽŅĶěŅĔĽŇŗĚŐĺħĸƟŀĴ ŀŅěŏĮƦĬįŌƟĵƞŀĵĽĸŅĵĽŅĶŀŇĬĪĶňĵƢ 
ľĶŊŀŏĮƦĬĮĶĽŇĨ ľĶŊŀȮSymbionts 
3. įĬńĚŏĞĸĸƢĮĶŃĔŀĭħƟĺĵȮŏĞĸĸŌőĸĽ (Cellulose) (ıĭŏĜıŅŃŒĬȮZygomycota) ľĶŊŀ ŏŁĴŇŏĞĸĸŌőĸĽȮ
(Hemicellulose) ľĶŊŀȮœėĨŇĬȮ(Chitin) ŀĵƞŅĚŒħŀĵƞŅĚľĬŉŗĚȮ 
4. ĴňĪńŘĚŏĞĸĸƢŏħňŗĵĺȮ(Yeast) ŐĸŃŏĮƦĬŏĽƟĬŒĵŏĸŖĔĪňŗŏĶňĵĔĺƞŅœŁĲŅȮ&Hypha/Hyphae) ľĶŊŀŏĽƟĬŒĵĶĺĴĔĸŋƞĴȮĪňŗŏĶňĵĔĺƞŅĕĵŋƟĴ
ĶŅȮ&Mycelium/Mycelia) ĸńĔļĦŃĕŀĚŏĽƟĬŒĵŐĭƞĚŀŀĔŏĮƦĬȮ2 ĝĬŇħ  
   4.1 ŏĽƟĬŒĵĴňįĬńĚĔńŘĬȮ&Septate hypha)  
   4.2 ŏĽƟĬŒĵĪňŗœĴƞĴňįĬńĚĔńŘĬȮ&Nonseptate hypha ľĶŊŀ Coencytic hypha)  
 

 

 
ĳŅıĪňŗȮ3 &ĞƟŅĵ'ȮŏĽƟĬŒĵĶŅŐĭĭĴňįĬńĚĔńŘĬȮ&ĕĺŅ'ȮŏĽƟĬŒĵĶŅŐĭĭœĴƞĴňįĬńĚĔńŘĬ 
&ĪňŗĴŅĳŅıȮ: http://www.rogers.k12.ar.us/users/ehutches/hypha1.gif) 

ĶŅŏĽƟĬŒĵŏħňŗĵĺľĶŊŀŏĽƟĬŒĵŐĨĔŐĕĬĚěŃŏĶňĵĔĺƞŅȮmold ĽƞĺĬĶŅĪňŗŏĽƟĬŒĵĶĺĴŏĮƦĬĴńħȮfruiting body ěŃŏĶňĵĔĺƞŅȮ
mushroom ĽƞĺĬĵňĽĨƢ ŏĮƦĬĽŇŗĚĴňĝňĺŇĨŏĞĸĸƢŏħňĵĺȮŐĨƞŀŅěĴňĔŅĶĨƞŀĔńĬŏĮƦĬĽŅĵȮŏĶňĵĔĺƞŅȮPseudomycelium ľĶŊŀȮ
Pseudohyphae 
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ȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅȮĺ30262 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ŀŅĦŅěńĔĶŏľŖħĶŅ   

------------------------------------------------------------------------------------- 

 

4 

 
ĳŅıĪňŗȮ 4 ĶŌĮĶƞŅĚĕŀĚŏľŖħĶŅ 

&ĪňŗĴŅĳŅıȮ: http://www.sparknotes.com/biology/microorganisms/fungi/section2.rhtml) 
 

  

 
ĳŅıĪňŗȮ 5 &ĭĬ' Pseudohyphae ŐĸŃȮPseudomycelium &ĸƞŅĚ'ȮPseudohyphae ĕŀĚĵňĽĨƢ 
&ĪňŗĴŅĳŅıȮ: http://www.volny.cz/microbiology/cesky/scripta/obrazky/20.JPG 
http://www.uni-duesseldorf.de/WWW/MathNat/mikrobio/ernst/intere4.gif) 

 
ľŅĔıŇěŅĶĦŅŏĽƟĬŒĵĕŀĚĶŅŒĬĝƞĺĚȮSomatic phase (Vegetative phase) ŐĸŃȮReproductive phaseȮ

ěŃıĭĺƞŅŏĽƟĬŒĵĶŅŒĬĶŃĵŃȮSomatic phase ěŃĴňįĬńĚŏĞĸĸƢľƞŀľŋƟĴȮĵĔŏĺƟĬŒĬĶŅĝńŘĬĨŗŜŅĭŅĚĝĬŇħŀŅěĴňŏĞĸĸƢŏıňĵĚŏĞĸĸƢ
ŏħňĵĺȮŐĸŃœĴƞĴňȮcell wall ľƞŀľŋƟĴȮThallus (ľĴŅĵĩŉĚȮĨńĺĕŀĚĶŅĪńŘĚľĬƞĺĵ'ȮĶŅĽƞĺĬŒľĠƞœĴƞĽŅĴŅĶĩŏėĸŊŗŀĬĪňŗœħƟŏŀĚȮ
&non-motile) ĽŜŅľĶńĭĶŅıĺĔȮAscomycetes ľĶŊŀĶŅĝńŘĬĽŌĚȮįĬńĚĪňŗĔńŘĬľĶŊŀȮSeptum ĬńŘĬȮœĴƞĮƕħĪŉĭľĴħ ŐĨƞĴňĝƞŀĚ
ľĶŊŀĶŌŏĮƕħŀĵŌƞĨĶĚĔĸŅĚȮĪŜŅŒľƟŀŀĶƢŐĔŏĬĸĭŅĚŀĵƞŅĚŏėĸŊŗŀĬĪňŗĕƟŅĴěŅĔŏĞĸĸƢľĬŉŗĚœĮĽŌƞŀňĔŏĞĸĸƢľĬŉŗĚœħƟ 

 ŏĽƟĬŒĵĕŀĚĶŅľĸŅĵĝĬŇħĴňĽňŒĽľĶŊŀœĴƞĴňĽňȮ&Hyaline) ŐĨƞĶŅĭŅĚĝĬŇħĴňŏĽƟĬŒĵĽňħŜŅ ĞŉŗĚŏĔŇħěŅĔĔŅĶĽŃĽĴĕŀĚ
ŏĴŖħĽňȮmelanin ĪňŗįĬńĚŏĽƟĬŒĵȮŏĽƟĬŒĵŀŅěĴňėĺŅĴľĬŅŏĪƞŅĔńĬĨĸŀħ ľĶŊŀŀŅěėƞŀĵȮŕȮŏĶňĵĺŏĸŖĔĸĚěŅĔĽƞĺĬĪňŗŒľĠƞœĮľŅ
ĽƞĺĬĪňŗŏĸŖĔĔĺƞŅŒĬŏĽƟĬŒĵŏħňĵĺĔńĬ ŀŅěĴňĔŅĶŐĨĔĔŇŗĚľĶŊŀœĴƞŐĨĔĔŇŗĚ ėĺŅĴľĬŅĕŀĚŏĽƟĬŒĵĴňŐĨĔĨƞŅĚĔńĬœĮĨńŘĚŐĨƞĪňŗĴň
ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚŏĸŖĔĔĺƞŅȮ0.5 mm ěĬĩŉĚŒľĠƞĔĺƞŅȮ100 mm (ŏĝƞĬȮŒĬıĺĔȮSaprolegniales ĭŅĚĝĬŇħ'ȮŐĸŃŀŅěĴň
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ėĺŅĴĵŅĺŏıňĵĚȮ2-3 mm ěĬĔĶŃĪńŗĚŏěĶŇĠĽĶƟŅĚŏĮƦĬŐįƞĬľĶŊŀĶĺĴĔńĬŏĮƦĬŏĽƟĬŒľĠƞȮ&Hyphal strand) ĪňŗĵŅĺľĸŅĵȮŕ 
ŏĴĨĶȮŏĽƟĬŒĵœħƟĶńĭŀŅľŅĶěŅĔĳŅĵĬŀĔőħĵĔŅĶħŌħĞŉĴĽŅĶįƞŅĬŏĕƟŅĪŅĚįĬńĚĕŀĚŏĽƟĬŒĵ ĽƞĺĬĮĸŅĵĽŋħĕŀĚŏĽƟĬŒĵŏĮƦĬĽƞĺĬ
ĪňŗĽŜŅėńĠŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĶŅ 

įĬńĚĕŀĚŏĽƟĬŒĵ (Hyphal wall)ȮŒĬĶŅĽƞĺĬŒľĠƞĮĶŃĔŀĭħƟĺĵȮMicrofibril ĕŀĚœėĨŇĬ ĴňĶŅĭŅĚıĺĔŏĪƞŅĬńŘĬĪňŗ
ıĭĺƞŅȮįĬńĚĕŀĚŏĽƟĬŒĵĮĶŃĔŀĭħƟĺĵŏĞĸĸŌőĸĽ őėĶĚĽĶƟŅĚĕŀĚœėĨŇĬ ėŊŀȮN-acetyl D-glucosamine ěńĭĨƞŀĔńĬŏĮƦĬȮ
Polymer ĽƞĺĬĕŀĚŏĞĸĸŌőĸĽ ŏĮƦĬ Polymer D-glucose  

őėĶĚĽĶƟŅĚĕŀĚŏĞĸĸŌőĸĽŐĸŃœėĨŇĬĬńŘĬ ĴňĸńĔļĦŃŒĔĸƟŏėňĵĚĔńĬĴŅĔľŅĔŐĨƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĪňŗȮœėĨŇĬ ĴňȮN-
acetyl group ěńĭĔńĭȮCarbon ŒĬĨŜŅŐľĬƞĚĪňŗȮ2 ŐĪĬĪňŗěŃŏĮƦĬȮOH group ŀĵƞŅĚŒĬŏĞĸĸŌőĸĽ ĮĶŇĴŅĦœėĨŇĬ ĪňŗıĭŒĬ
įĬńĚŏĽƟĬŒĵĕŀĚĶŅĴňĮĶŃĴŅĦȮ2.6 ů 22.2 % ĕŀĚĬŘŜŅľĬńĔŐľƟĚĕŀĚįĬńĚĽŅĶŀŊŗĬȮŕ ĪňŗıĭĬŀĔěŅĔĬňŘĔŖĴňıĺĔȮProtein 
Glycan ŐĸŃȮPolysaccharide ŀŊŗĬȮŕ ŀňĔľĸŅĵĝĬŇħ 
ŏĽƟĬŒĵĕŀĚĲƤĚœěŀŅěŏĮĸňŗĵĬŐĮĸĚŐĮĸĚĶŌĮĶƞŅĚŏıŊŗŀĪŜŅľĬƟŅĪňŗıŇŏĻļȮœħƟŐĔƞ  
× Haustorium ıĭŒĬĶŅĪňŗŏĮƦĬĮĶĽŇĨ ĶŅěŃŐĪĚŏĽƟĬŒĵŏĕƟŅŏĞĸĸƢŏěƟŅĭƟŅĬȮŏıŊŗŀħŌħŀŅľŅĶěŅĔŏĞĸĸƢŏěƟŅĭƟŅĬ  
× Rhizoid ĴňĸńĔļĦŃėĸƟŅĵĶŅĔıŊĝĵŊŗĬŀŀĔěŅĔœĴĞňŏĸňĵĴ ŏıŊŗŀĵŉħŒľƟĨŇħĔńĭįŇĺŀŅľŅĶŐĸŃĝƞĺĵħŌħĞŉĴŀŅľŅĶħƟĺĵȮ
ŏĝƞĬĶŅĕĬĴĮƤĚ 

 

 

 
ĳŅıĪňŗ  6 HaustoriumȮĕŀĚĶŅ 

&ĪňŗĴŅĳŅıȮ: http://www.uni-kl.de/FB-Biologie/AG-Hahn/Research/Rost-Entwicklg.jpg 
http://bugs.bio.usyd.edu.au/Mycology/images/glossary/haustorium.gif) 

 

  
ĳŅıĪňŗȮ7 Rhizoid ĕŀĚĶŅ 
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&ĪňŗĴŅĳŅıȮ: http://www.saber.ula.ve/micosis/contenido/capitulo/3-figuras//3-../.,jpg 
http://www.mc.uky.edu/oaa/curriculum/iid98/manual/5-12.JPG) 

 
ŏĽƟĬŒĵĶŅĭŅĚĝĬŇħĴňėĺŅĴěŜŅŏıŅŃȮŐĸŃĴňėĺŅĴĽŜŅėńĠĨƞŀĽŇŗĚĴňĝňĺŇĨĭŅĚŀĵƞŅĚȮĪŜŅŒľƟŏĔŇħĔŅĶĴňĝňĺŇĨŀĵŌƞĶƞĺĴĔńĬĪňŗ

ŏĮƦĬĶŌĮŐĭĭŏĜıŅŃĕŉŘĬŏĝƞĬȮĔŅĶĽĶƟŅĚȮFungus garden ĕŀĚĴħȮĮĸĺĔ ĔŅĶŀĵŌƞĶƞĺĴĔńĬĶŃľĺƞŅĚĶŅĔıŊĝĔńĭĶŅĪňŗŏĶňĵĔĺƞŅȮ
Mycorrhizas (ĴŅěŅĔĳŅļŅĔĶňĔȮ ŐĮĸĺƞŅȮfungus root) ŏĝƞĬȮTruffle ĞŉŗĚŏĮƦĬĶŅŒĬĔĸŋƞĴȮAscomycetes 
&ŏĝƞĬŏħňĵĺĔńĭĵňĽĨƢľĴńĔĕĬĴĮƤĚȮŐĸŃŏľŖħȮmorel ĬńŗĬėŊŀŏĮƦĬŏľŖħĪňŗœĴƞŒĝƞıĺĔȮBasidiomycetes) ěŃĽĶƟŅĚŏĽƟĬŒĵĶŅőŀĭ
ĸƟŀĴĕĬĶŅĔĕŀĚıŊĝıĺĔőŀƠėŐĸŃĭňĝȮŏĽƟĬŒĵĶŅŏľĸƞŅĬňŘěŃĝƞĺĵŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŌħĞŉĴŏĔĸŊŀŐĶƞȮ ŐĸŃŀŅěŒľƟĽŅĶ
ĭŅĚŀĵƞŅĚĪňŗěŜŅŏĮƦĬĨƞŀĨƟĬœĴƟȮĕĦŃŏħňĵĺĔńĬĨƟĬœĴƟĔŖŒľƟĽŅĶĭŅĚŀĵƞŅĚŐĔƞĶŅŏĝƞĬĔńĬȮĬŀĔěŅĔıĺĔőŀƠėŐĸƟĺȮMycorrhizas 
ĵńĚıĭœħƟĪňŗĶŅĔĕŀĚĔĸƟĺĵœĴƟĪńŗĺȮŕȮœĮŀňĔħƟĺĵ 

 

 
ĳŅıĪňŗȮ8ȮFungus garden ĕŀĚĮĸĺĔ 

&ĪňŗĴŅĳŅıȮ: http://www.tolweb.org/tree/ToLimages/termitomyces_aanen2.200a.jpg 
http://www.gen.wur.nl/NR/rdonlyres/4719B48A-B47A-4C1D-88DF-

419DF1C41679/22782/STFig192.jpg) 

 
ĳŅıĪňŗȮ9 &ĞƟŅĵ'ȮMycorrhiza ĕŀĚȮTruffle ĪňŗĶŅĔĕŀĚĨƟĬőŀƠėȮ&ĕĺŅ'ȮTruffle 

(ĪňŗĴŅĳŅıȮ: http8--www,truffleconsulting,com-oakmyco,jpg 
http://www.frenchgardening.com/p/PCft8.jpg) 

 
ŏĽƟĬŒĵĶŅĭŅĚĝĬŇħĩŌĔĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŒĬŏĝŇĚ Biological control ŏĝƞĬŒĝƟŒĬĔŅĶěŜŅěńħľĬŀĬĨńĺĔĸĴȮ ŐĸŃŐĴĸĚ
ĻńĨĶŌıŊĝĭŅĚĝĬŇħ 
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ĳŅıĪňŗȮ10 ľĬŀĬĨńĺĔĸĴĩŌĔěńĭőħĵŏĽƟĬŒĵĕŀĚĶŅ Arthrobotrys oligospora 

http://gouli.//.mb.com/images/work/nematode0,jpg 
 

 
ĳŅıĪňŗȮ11 ĔŅĶĔŜŅěńħȮColorado potato beetles őħĵŒĝƟĶŅŏĮƦĬĨńĺėĺĭėŋĴ 

&ĪňŗĴŅĳŅıȮ: http://www.ars.usda.gov/images/docs/4821_5005/CPB1H&D.jpg) 
5. ŀŅľŅĶĽŃĽĴĕŀĚĶŅȮ&Storage nutrient) ıĭœħƟŒĬĶŌĮĕŀĚȮGlycogen ŐĸŃȮLipid ŏĪƞŅĬńŘĬȮ(Glycogen ŏĮƦĬŀŅľŅĶ
ĽŃĽĴĪňŗıĭŒĬȮCytoplasm ĕŀĚĶŅŐĸŃĽńĨĺƢ ŐĨƞěŃœĴƞıĭŒĬŏĞĸĸƢĕŀĚıŊĝŏĸĵ) 
6. ĔŅĶĽŊĭıńĬīŋƢĕŀĚĽŇŗĚĴňĝňĺŇĨŒĬŀŅĦŅěńĔĶĲƤĚœěȮ&Reproductive system) 



őĶĚŏĶňĵĬĴľŇħĸĺŇĪĵŅĬŋĽĶĦƢȮ&ŀĚėƢĔŅĶĴľŅĝĬ'  ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅȮĺ30262 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ŀŅĦŅěńĔĶŏľŖħĶŅ   
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ĳŅıĪňŗȮ12ȮĺĚĝňĺŇĨŐĸŃĔŅĶĽŊĭıńĬīŋƢĕŀĚĶŅ 

&ĪňŗĴŅĳŅıȮ: http8--www,biology,lsu,edu-heydrjay-1002-Chapter24-lifecycles-lifecycle,html) 
 

   6.1 Fragmentation ŏĔŇħěŅĔŏĽƟĬŒĵľńĔŏĮƦĬĽƞĺĬȮ ŕȮŐĨƞĸŃĽƞĺĬŏĶňĵĔȮoidia ĽŅĴŅĶĩŏěĶŇĠŏĮƦĬŏĽƟĬŒĵŒľĴƞœħƟ  
   6.2 Budding &ĔŅĶŐĨĔľĬƞŀ) ŏĮƦĬĔŅĶĽŊĭıńĬīŋƢĪňŗıĭœħƟŒĬĵňĽĨƢĪńŗĺœĮ ŏĔŇħěŅĔŏĞĸĸƢĨńŘĚĨƟĬŐĭƞĚŏĞĸĸƢȮőħĵĬŇĺŏėĸňĵĽ
ĕŀĚŏĞĸĸƢĨńŘĚĨƟĬŐĭƞĚŀŀĔŏĮƦĬĽŀĚĬŇĺŏėĸňĵĽ ĬŇĺŏėĸňĵĽŀńĬľĬŉŗĚěŃŏėĸŊŗŀĬĵƟŅĵœĮŏĮƦĬĬŇĺŏėĸňĵĽĕŀĚŏĞĸĸƢŒľĴƞĪňŗĴňĮĶŇĴŅĦ
œĞőĪıĸŅĞŉĴĬƟŀĵĔĺƞŅȮ &ŏĞĸĸƢŒľĴƞěŃŏĸŖĔĔĺƞŅŐĸŃĨŇħŀĵŌƞĔńĭŏĞĸĸƢĨńŘĚĨƟĬŏĶňĵĔŏĞĸĸƢľĶŊŀľĬƞŀĬňŘĺƞŅ Blastospore' ŏĴŊŗŀ
ŏĞĸĸƢŒľĴƞŏěĶŇĠŏĨŖĴĪňŗěŃėŀħŏĺƟŅĕŅħěŅĔŏĞĸĸƢĨńŘĚĨƟĬȮŐĸŃŏěĶŇĠĨƞŀœĮœħƟ Ȯ 
   6.3 Binary fission ĔŅĶŐĭƞĚĨńĺŀŀĔŏĮƦĬȮ2 ĽƞĺĬĪňŗŏĪƞŅȮŕȮĔńĬȮŐĨƞĸŃŏĞĸĸƢěŃėŀħŏĺƟŅĨĶĚĔĸŅĚŐĸŃľĸŋħŀŀĔěŅĔĔńĬ
ŏĮƦĬ 2 ŏĞĸĸƢıĭŒĬĵňĽĨƢĭŅĚĝĬŇħŏĪƞŅĬńŘĬ  
   6.4 ĔŅĶĽĶƟŅĚĽĮŀĶƢŐĭĭœĴƞŀŅĻńĵŏıĻ (Asexual sporulation) ŏĮƦĬĔŅĶĽŊĭıńĬīŋƢŐĭĭœĴƞŀŅĻńĵŏıĻĪňŗıĭĴŅĔĪňŗĽŋħ 
ĽĮŀĶƢŐĨƞĸŃĝĬŇħěŃĴňĝŊŗŀŐĸŃĺŇīňĽĶƟŅĚĪňŗŐĨĔĨƞŅĚĔńĬœĮȮŏĝƞĬ  

- Conidiospore ľĶŊŀ conidia ŏĮƦĬĽĮŀĶƢĪňŗœĴƞĴňĽŇŗĚľŋƟĴȮ ŏĔŇħĪňŗĮĸŅĵŏĽƟĬŒĵĪňŗĪŜŅľĬƟŅĪňŗĝŌĽĮŀĶƢ 
(Conidiophore) ĪňŗĮĸŅĵĕŀĚŏĽƟĬŒĵěŃĴňŏĞĸĸƢĪňŗŏĶňĵĔĺƞŅȮSterigma ĪŜŅľĬƟŅĪňŗĽĶƟŅĚ Conidia ŏĝƞĬ Aspergillus sp. 
ŐĸŃ Penicillium sp.  

- Sporangiospore ŏĮƦĬĽĮŀĶƢĪňŗŏĔŇħěŅĔĮĸŅĵŏĽƟĬŒĵıŀĚŀŀĔŏĮƦĬĔĶŃŏĮŅŃ ŐĸƟĺĨƞŀĴŅĴňįĬńĚĔńŘĬŏĔŇħĕŉŘĬ
ĳŅĵŒĬȮ ĔĶŃŏĮŅŃěŃĴňįĬńĚľĬŅŐĸŃŏěĶŇĠŏĮƦĬŀńĭĽĮŀĶƢ (Sporangium) ĬŇĺŏėĸňĵĽĳŅĵŒĬŀńĭĽĮŀĶƢěŃĴňĔŅĶŐĭƞĚĨńĺ
ľĸŅĵȮ ŕ ėĶńŘĚȮĔƞŀĬĪňŗěŃĴňĔŅĶŐĭƞĚœĞőĪıĸŅĞŉĴĴŅőŀĭĸƟŀĴĬŇĺŏėĸňĵĽȮ ŐĸŃĽĶƟŅĚįĬńĚľĬŅĴŅľŋƟĴĔĸŅĵŏĮƦĬĽĮŀĶƢĪňŗ
ŏĶňĵĔĺƞŅ Sporangiospore ěŜŅĬĺĬĴŅĔĴŅĵ  



őĶĚŏĶňĵĬĴľŇħĸĺŇĪĵŅĬŋĽĶĦƢȮ&ŀĚėƢĔŅĶĴľŅĝĬ'  ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅȮĺ30262 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ŀŅĦŅěńĔĶŏľŖħĶŅ   
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ĳŅıĪňŗȮ13 ĽĮŀĶƢŐĭĭœĴƞŀŅĻńĵŏıĻĕŀĚĶŅ &ĞƟŅĵ'ȮSporangiospore &ĕĺŅ'ȮConidiospore 

&ĪňŗĴŅĳŅıȮ: http://www.apsnet.org/education/IllustratedGlossary/PhotosS-V/sporangiospore 
.jpgSpores,gif  

http8--www,apsnet,org-Education-IllustratedGlossary-PhotosA-D-conidium,jpg) 
 

   6.5 ĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻ ĴňĔŅĶįĽĴĔńĬĶŃľĺƞŅĚŏĞĸĸƢĽŊĭıńĬīŋƢŐĸŃĴňĔŅĶĶĺĴĨńĺĕŀĚĬŇĺŏėĸňĵĽȮĞŉŗĚĶĺĴŐĸƟĺŏĮƦĬ 
diploid (2n) ŐĸŃĴňĔŅĶŐĭƞĚĨńĺŒĬĕńŘĬĨŀĬĽŋħĪƟŅĵŐĭĭȮmeiosis ŏıŊŗŀĸħěŜŅĬĺĬőėĶőĴőĞĴĸĚŏĮƦĬȮhaploid (n) 
ĨŅĴŏħŇĴ ĔĶĶĴĺŇīňŒĬĔŅĶĶĺĴĕŀĚĬŇĺŏėĸňĵĽĴňȮ3 ĶŃĵŃȮħńĚĬňŘ 
   1. Plasmogamy ŏĮƦĬĶŃĵŃĪňŗœĞőĨıĸŅĽĞŉĴĕŀĚĪńŘĚĽŀĚŏĞĸĸƢĴŅĶĺĴĔńĬĪŜŅŒľƟĬŇĺŏėĸňĵĽŒĬŐĨƞĸŃŏĞĸĸƢĴŅŀĵŌƞĶĺĴĔńĬ
ħƟĺĵ ĬŇĺŏėĸňĵĽŒĬĶŃĵŃĬňŘĴňőėĶőĴőĞĴŏĮƦĬȮn  
   2. Karyogamy ŏĮƦĬĶŃĵŃĪňŗĬŇĺŏėĸňĵĽĪńŘĚĽŀĚĴŅĶĺĴĔńĬ ŒĬĲƤĚœěĝńŘĬĨŗŜŅěŃŏĔŇħĔŅĶĶĺĴĨńĺĕŀĚĬŇĺŏėĸňĵĽŀĵƞŅĚ
ĶĺħŏĶŖĺŒĬĪńĬĪňĪňŗĴňĬŇĺŏėĸňĵĽĪńŘĚĽŀĚĪńŘĚĽŀĚŀńĬŀĵŌƞŒĬŏĞĸĸƢŏħňĵĺĔńĬ ĽƞĺĬŒĬĲƤĚœěĝńŘĬĽŌĚěŃŏĔŇħĔŅĶĶĺĴĨńĺĕŀĚĬŇĺŏėĸňĵĽ
ĝƟŅĴŅĔ ĪŜŅŒľƟŏĞĸĸƢĶŃĵŃĬňŘĴňĽŀĚĬŇĺŏėĸňĵĽȮŏĶňĵĔĺƞŅȮDikaryon  
   3. Haploidization ľĶŊŀœĴőŀĞŇĽȮ(Meiosis) ŏĮƦĬĶŃĵŃĪňŗĬŇĺŏėĸňĵĽĞŉŗĚĴňőėĶőĴőĞĴŏĮƦĬȮ2n ěŃŐĭƞĚĨńĺŐĭĭœĴőŀĞŇĽ 
ŏıŊŗŀĸħěŜŅĬĺĬőėĶőĴőĞĴŏĮƦĬȮn  

ĔŅĶĽŊĭıńĬīŋƢŐĭĭĴňŏıĻŒĬŏľŖħĶŅŐĨƞĸŃĝĬŇħěŃĴňőėĶĚĽĶƟŅĚĪňŗŏĶňĵĔĺƞŅȮGametangium ĪŜŅľĬƟŅĪňŗĽĶƟŅĚŏĞĸĸƢ
ĽŊĭıńĬīŋƢ (Gamete)ȮŏıĻįŌƟŐĸŃŏıĻŏĴňĵȮŏľŖħĶŅĪňŗȮGametangium ĞŉŗĚĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢŏıĻįŌƟŐĸŃŏıĻŏĴňĵŀĵŌƞŒĬœĴĞŇ
ŏĸňĵĴŏħňĵĺĔńĬŐĸŃĽŅĴŅĶĩįĽĴıńĬīŋƢĔńĬœħƟŏĶňĵĔĺƞŅ Monoecious ŐĨƞŏľŖħĶŅĪňŗĴňȮGametangium ĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢ
ŏıĻįŌƟŐĸŃŏıĻŏĴňĵŀĵŌƞĨƞŅĚœĴĞňŏĸňĵĴĔńĬŏĶňĵĔĺƞŅ Dioecious ŒĬĔŅĶĽŊĭıńĬīŋƢŐĭĭĴňŏıĻĕŀĚŏľŖħĶŅĨƞŅĚȮŕȮĬňŘ ěŃĴňĔŅĶ
ĽĶƟŅĚĽĮŀĶƢŏĔŇħĕŉŘĬŏĝƞĬŏħňĵĺĔńĬ ĽĮŀĶƢĪňŗœħƟěŅĔĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻĴňĕĬŅħŏĸŖĔŐĸŃěŜŅĬĺĬĬƟŀĵĔĺƞŅȮ ŏĝƞĬȮ
Ascospore Basidiospore Zygospore ŐĸŃȮOospore  

 
&ĪňŗĴŅĳŅı : http8--xoomer,alice,it-gmgȮ-Microonline-Micologia%20generale-riprsessuata45,gif) 

Search for Data : 
ěĚľŅėĺŅĴľĴŅĵĕŀĚ 
1. Plasmogamy źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 

∫┤∟∏┼╞ 14 ⌡∙┌≡ ∏┼╞╚⇔ ⅛┤™™┤≡⌡║∕∟├−∑╒

╗∕∕┌┤⌐├≠╖∟⌐ 

 

(∕−) Zygospore 

 

 

(™≤┤⅔) Ascospore 

 

 

(≤ ┤⅔) Basidiospore 

 



őĶĚŏĶňĵĬĴľŇħĸĺŇĪĵŅĬŋĽĶĦƢȮ&ŀĚėƢĔŅĶĴľŅĝĬ'  ĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶŏĶňĵĬĺŇĝŅȮĺ30262 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı ŀŅĦŅěńĔĶŏľŖħĶŅ   
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2. Karyogamy źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,, 
3. Dikaryotic phase źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 
4. Gamete źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź 
5. Gametangium źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 
6. IsogameteȮľĶŊŀ Isogametangium źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź 
7. HeterogameteȮľĶŊŀ Heterogametangium źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 
8. Anisogamete ľĶŊŀ Anisogametangium źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź 
9. Zygote źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,, 
10. Zygospore źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,.. 
11. Oospore źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,, 
12. Homothallic źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź, 
13. Heterothallic źźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźźź,, 

 
ĔŅĶŏĮĶňĵĭŏĪňĵĭĶŅĔńĭĽŇŗĚĪňŗĴňĝňĺŇĨĝĬŇħŀŊŗĬ 

ŏľŖħĶŅĴňėĺŅĴŐĨĔĨƞŅĚěŅĔıŊĝĝńŘĬĽŌĚŀĵƞŅĚŏħƞĬĝńħľĸŅĵĮĶŃĔŅĶŏĝƞĬȮVegetative body ľĶŊŀȮThallus ĕŀĚ
ŏľŖħĶŅȮœĴƞĴňĔŅĶȮ Differentiate ŏĮƦĬĸŜŅĨƟĬȮ&Shoot) ĶŅĔȮ&Root) ŐĸŃĪƞŀĽŜŅľĶńĭĸŜŅŏĸňĵĚĬŘŜŅŐĸŃŀŅľŅĶȮ&Vessel) 
ĬŀĔěŅĔĵńĚœĴƞĴňȮChlorophyll ĶĺĴœĮěĬĩŉĚĔŅĶĽńĚŏėĶŅŃľƢŀŅľŅĶħƟĺĵŐĽĚȮŏľŖħĶŅěŉĚœĴƞĽŅĴŅĶĩĬŜŅȮCO2 ĴŅŒĝƟŏĮƦĬ
ŐľĸƞĚĕŀĚȮCarbon œħƟ ěŉĚĨƟŀĚĔŅĶȮOrganic carbon ěŅĔĳŅĵĬŀĔȮ ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭıŊĝĝńŘĬĨŗŜŅȮ
&Sporophyta)  ľĶŊŀȮCryptogam ŏĝƞĬȮŏĲƕĶƢĬȮĴŀĽȮŐĸŃȮAlgae ŀŅěĴňĕƟŀőĨƟŐĵƟĚŒĬėĺŅĴŐĨĔĨƞŅĚœħƟœĴƞĴŅĔ ŏıĶŅŃ
ıŊĝŏľĸƞŅĬňŘĽĶƟŅĚĽĮŀĶƢŏıŊŗŀŒĝƟŒĬĔŅĶĽŊĭıńĬīŋƢœħƟŏĝƞĬŏħňĵĺĔńĭŏľŖħĶŅ ŐĸŃȮAlgae ĭŅĚĝĬŇħĔŖœĴƞĴňȮ Chlorophyll ŐĸŃŒĝƟȮ
Organic carbon ŒĬĔŅĶħŜŅĶĚĝňĺŇĨŏĝƞĬĔńĬ ĽŇŗĚĪňŗŐĨĔĨƞŅĚĶŃľĺƞŅĚŏľŖħĶŅȮŐĸŃıŊĝĶĺĴĩŉĚőĮĶĨŇĽĨƢĨƞŅĚȮŕȮĬƞŅěŃŏĮƦĬ
ĸńĔļĦŃĔŅĶľŅŀŅľŅĶŏĬŊŗŀĚěŅĔŏľŖħĶŅěŃŒĝƟĔŅĶĮĸƞŀĵŏŀĬœĞĴƢŀŀĔěŅĔŏĞĸĸƢŏıŊŗŀĵƞŀĵĽŅĶŀŇĬĪĶňĵƢĨƞŅĚȮ ŕȮ ŒľƟĴňĕĬŅħ
ŏĸŖĔĸĚĔƞŀĬĬŜŅŏĕƟŅĽŌƞĶƞŅĚĔŅĵȮ(Extracellular digestion) ĞŉŗĚőĮĶĨŇĽĨƢĽƞĺĬŒľĠƞěŃĵƞŀĵŀŅľŅĶŒĬŏĞĸĸƢȮ(Intracellular 
digestion) ŐĸŃıŊĝěŃħŌħĞŉĴĽŅĶŀŅľŅĶĪňŗįŌƟĵƞŀĵĽĸŅĵĵƞŀĵŒľƟŐĸƟĺ 

ŏľŖħĶŅěńħŏĮƦĬıĺĔȮEukaryote ěŉĚŐĨĔĨƞŅĚœĮěŅĔıĺĔŐĭėĪňŏĶňĵȮŐĸŃȮblue green algae ĞŉŗĚŏĮƦĬıĺĔ 
Prokaryote ŏľŖħĶŅĴňȮChromosome ŐĸŃȮNuclear membrane ĪňŗŏħƞĬĝńħȮĞŉŗĚŏĮƦĬěŋħĪňŗĪŜŅŒľƟĽŅĴŅĶĩŐĵĔ 
Actinomycetes ĞŉŗĚŏĮƦĬŐĭėĪňŏĶňĵĪňŗĴňĸńĔļĦŃėĸƟŅĵŏĽƟĬŒĵĕŀĚĶŅŀŀĔěŅĔĶŅœħƟȮ ŏĬŊŗŀĚěŅĔȮActinomycetes œĴƞ
ŏıňĵĚŐĨƞěŃŏĮƦĬȮProkaryote ŏĪƞŅĬńŘĬȮĵńĚĴňĸńĔļĦŃŀŊŗĬȮŕȮ ĕŀĚŐĭėĪňŏĶňĵȮŏĝƞĬȮįĬńĚŏĞĸĸƢĮĶŃĔŀĭħƟĺĵȮ
Glycosaminopeptide complex ĴňėĺŅĴœĺĨƞŀĽŅĶĮĢŇĝňĺĬŃȮŏĝƞĬ ŏıĬĬŇĞŇĸŇĬȮŐĸŃŏĨĨĶŅœĞėĸŇĬȮŀňĔĪńŘĚĵńĚŏĮƦĬŏěƟŅ
ĭƟŅĬĕŀĚȮbacteriophage œħƟŀňĔħƟĺĵ 

 ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭŏľŖħĶŅĔńĭĽńĨĺƢĕńŘĬĨŗŜŅıĺĔȮProtozoa ěŃŏľŖĬœħƟĺƞŅȮProtozoa ĔŖĴňĸńĔļĦŃŏĮƦĬ
heterotrophic ŏĝƞĬĔńĬȮĬŀĔěŅĔĬňŘȮprotozoa ľĸŅĵĝĬŇħĵńĚĴňĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮŐĸŃėĺŅĴŏĮƦĬŀĵŌƞŒĔĸƟŏėňĵĚ
ĔńĭĶŅ ŐĨƞĶŅŐĨĔĨƞŅĚœĮěŅĔıĺĔĽńĨĺƢőħĵĪňŗȮThallus ĕŀĚĶŅĴňįĬńĚŏĞĸĸƢľƞŀľŋƟĴĮĶŃĔŀĭħƟĺĵȮœėĨŇĬ ŐĸŃ-Ȯ ľĶŊŀ
ŏĞĸĸŌőĸĽ 

 ěŃŏľŖĬœħƟĺƞŅŏĮƦĬĔŅĶĵŅĔĴŅĔŒĬĔŅĶĪňŗěŃěŜŅĔńħĕŀĭŏĕĨĸĚœĮŀĵƞŅĚŏħŖħĕŅħĩŉĚĸńĔļĦŃ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĵĔ
ŏľŖħĶŅȮAlgae ŐĸŃȮProtozoa ŏĬŊŗŀĚěŅĔĽŇŗĚĴňĝňĺŇĨŏľĸƞŅĬňŘĴňĸńĔļĦŃĭŅĚŀĵƞŅĚĪňŗėŅĭŏĔňŗĵĺĔńĬ ĔŅĶěŜŅŐĬĔěŉĚĪŜŅœħƟŒĬ
ĕŀĭĪňŗĔĺƟŅĚȮŐĸŃĴňėĺŅĴŐĨĔĨƞŅĚĔńĬœĮĨŅĴŏĔĦĤƢľĸńĔĪňŗįŌƟěŜŅŐĬĔĬńŘĬĵŉħĩŊŀ 
 
Phylogeny 

 ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĪŅĚȮPhylogeny ŐĸŃĔŅĶėŅħėŃŏĬĨƟĬĔŜŅŏĬŇħĕŀĚŏľŖħĶŅĪŜŅœħƟĵŅĔĔĺƞŅĪňŗ
ĪŜŅĔŅĶĻŉĔļŅŒĬıĺĔıŊĝĝńŘĬĽŌĚľĶŊŀĽńĨĺƢȮŏıĶŅŃľĸńĔģŅĬĪŅĚȮFossil ĕŀĚĶŅĴňĬƟŀĵĴŅĔ ŏĮƦĬœĮœħƟĺƞŅĴňĶŅľĸŅĵıĺĔĪňŗĽŌĠ
ıńĬīŋƢœĮŐĸƟĺ őħĵœĴƞĮĶŅĔĢľĸńĔģŅĬŒľƟŏľŖĬœħƟŏĸĵŒĬĮƤěěŋĭńĬȮŀĵƞŅĚœĶĔŖĨŅĴĴňľĸńĔģŅĬĭŅĚŀĵƞŅĚŏĔňŗĵĺĔńĭĨƟĬĔŜŅŏĬŇħȮ
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&Ancestor)ȮĕŀĚĶŅȮĪňŗŐĽħĚŒľƟŏĝŊŗŀœħƟĺƞŅĬƞŅěŃŏĮƦĬıĺĔ Algae ĪňŗĽńĚŏėĶŅŃľƢŐĽĚœħƟȮŏĕƟŅŒěĔńĬĺƞŅĶŅĪňŗěńħŀĵŌƞŒĬĨƞŅĚıĺĔȮ
&Class) ĔńĬ œħƟĴňĺŇĺńĥĬŅĔŅĶŐĵĔĽŅĵĔńĬėŊŀȮĴŅěŅĔȮAlgae ĪňŗĨƞŅĚıĺĔĔńĬĬńŗĬŏŀĚȮ 

 ŏľŖħĶŅĝńŘĬĨŗŜŅĽƞĺĬŒľĠƞ ěŃĽĶƟŅĚĽĮŀĶƢĪňŗŏėĸŊŗŀĬĪňŗœħƟŐĸŃĴňȮFlagellum ŏĽƟĬŏħňĵĺľĶŊŀȮ2 ŏĽƟĬĔĸƞŅĺőħĵĪńŗĺœĮ
ŐĸƟĺȮĶŅĪňŗěńħŀĵŌƞŒĬıĺĔĝńŘĬĨŗŜŅœħƟŐĔƞȮıĺĔĪňŗŀŅĻńĵŀĵŌƞŒĬĬŘŜŅ (Aquatic fungi) ľĶŊŀŀĵƞŅĚĬƟŀĵĔŖĨƟŀĚĔŅĶĽĳŅıŐĺħĸƟŀĴĪňŗ
ĝŋƞĴĝŊŘĬȮĶŅĪňŗŀĵŌƞĭĬĭĔ (Terrestrial fungi) ěńħŏĮƦĬıĺĔĪňŗĴňĺŇĺńĥĬŅĔŅĶĽŌĚĔĺƞŅȮŒĬĶŅĭŅĚıĺĔȮŏĝƞĬȮOomycetes ŀŅě
ĽńĚŏĔĨŏľŖĬĺƞŅȮĴňĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅ ĬŇŏĺĻĺŇĪĵŅĕŀĚĔŅĶŏěĶŇĠĪňŗĭƞĚĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚȮěŅĔĔŅĶŀŅĻńĵŀĵŌƞŒĬĬŘŜŅ 
ĴŅŏĮƦĬŀŅĻńĵŀĵŌƞĭĬĭĔ 

 
ĳŅıĪňŗȮ15 Phylogeny ĕŀĚŏľŖħĶŅ 

&ĪňŗĴŅĳŅıȮ: http8--science,kennesaw,edu-biophys-biodiversity-fungi-pictures-phylogeny,gif) 
 
ĸŜŅħńĭĔŅĶěńħľĴĺħľĴŌƞĕŀĚĶŅ 

ŒĬĔŅĶĸŜŅħńĭĔŅĶěńħľĴĺħľĴŌƞĕŀĚĶŅĨŅĴȮAinsworth ĶŅŀĵŌƞŒĬ Kingdom Fungi ĞŉŗĚŐĭƞĚŀŀĔŏĮƦĬȮ2 
Division ėŊŀȮDivision Myxomycota œħƟŐĔƞ ĶŅŏĴŊŀĔĨƞŅĚȮŕȮŐĸŃȮEumycota œħƟŐĔƞȮTrue fungi ĽŜŅľĶńĭĶŅĝńŘĬĨŗŜŅȮ
&Lower fungi) ĬńŘĬ ľĴŅĵĩŉĚȮ ĶŅŒĬȮSubdivision Mastigomycotina ŐĸŃȮZygomycotina ĞŉŗĚĶŅŒĬȮ2 
Subdivision ħńĚĔĸƞŅĺĬňŘȮŐĨƞŏħŇĴĬńĔȮMycologist ĴńĔĔĸƞŅĺĶĺĴœĺƟŒĬȮClass Phycomycetes ĽƞĺĬĶŅĝńŘĬĽŌĚȮ&Higher 
fungi) ľĴŅĵĩŉĚȮĶŅŒĬȮSubdivision Deuteromycotina  Ascomycotina ŐĸŃȮBasidiomycotina ěŅĔĶŅĪňŗĴň
ĮĶŃĴŅĦȮ5,100 genus  45,000 species ĮĶŅĔĢĺƞŅȮ90%  ěńħŏĮƦĬıĺĔĶŅĝńŘĬĽŌĚ 

ĽƞĺĬĔŅĶěńħľĴĺħľĴŌƞĕŀĚĶŅĨŅĴėĺŅĴĽńĴıńĬīƢĪŅĚĺŇĺńĥĬŅĔŅĶȮ(Phylogenetic classification) ěŃěńħĶŅœĺƟ
ŒĬȮ3 Kingdom ėŊŀȮKingdom Fungi Kingdom Stramenopila ŐĸŃȮKingdom Protists ĞŉŗĚŐĨƞĸŃȮKingdom ěŃ
ŐĵĔĵƞŀĵŏĮƦĬœĲĸńĴĨƞŅĚȮŕȮħńĚĬňŘ 
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Kingdom Fungi 
× Phylum Chytridiomycota 
× Phylum Zygomycota 
× Phylum Ascomycota 
× Phylum Basidiomycota 

Kingdom Stramenopila 
× Phylum Oomycota 
× Phylum Hyphochytridiomycota  
× Phylum Labyrinthulomycota  

Kingdom Protista 
× Acrasiomycota  
× Dictyosteliomycota  
× Myxomycota  
× Plasmodiophoromycota 

 
ĕƟŀėĺĶĽńĚŏĔĨȮ8ȮŒĬȮtaxon ĕŀĚĶŅȮDivision ĴňĔŅĶĸĚĪƟŅĵħƟĺĵȮůmycetes 
Subdivision ĸĚĪƟŅĵħƟĺĵȮůmycotina 
Class ĸĚĪƟŅĵħƟĺĵȮůmycetes  
Sub-class ĸĚĪƟŅĵħƟĺĵȮůmycetidae  
Order ĸĚĪƟŅĵħƟĺĵȮůales  
Family ĸĚĪƟŅĵħƟĺĵȮůaceae 
ĽƞĺĬȮGenus ŐĸŃȮspecies œĴƞĴňėŜŅĸĚĪƟŅĵĪňŗŐĬƞĬŀĬ  
 
ĸńĔļĦŃĕŀĚŏľŖħĶŅŒĬœĲĸńĴĨƞŅĚȮŕ 
Phylum Chytridiomycota 

ěŋĸĝňıŒĬĔĸŋƞĴĕŀĚȮChytrids ŏĮƦĬĶŅĪňŗȮPrimitive ĔĺƞŅĶŅŀŊŗĬȮěŉĚĩŌĔŏĶňĵĔĺƞŅŏĮƦĬĶŅĝńŘĬĨŗŜŅȮĽƞĺĬĴŅĔěŃŀĵŌƞŒĬĬŘŜŅȮ
ĭŅĚĝĬŇħŏĮƦĬȮsaprophyte ĭŅĚıĺĔŏĮƦĬȮparasite ĕŀĚıĺĔȮprotists ıŊĝȮŐĸŃĽńĨĺƢĨƞŅĚȮŕȮ&ěŋĸŇĬĪĶňĵƢıĺĔĬňŘĴňĽƞĺĬ
ŀĵƞŅĚĴŅĔŒĬĔŅĶĸħěŜŅĬĺĬĕŀĚĽńĨĺƢěŜŅıĺĔȮamphibians ŒĬőĸĔ) ŐĨƞŏħŇĴĔŅĶěńħľĴĺħľĴŌƞĕŀĚŏĝŊŘŀĶŅœĴƞĴňĔŅĶĶĺĴŏŀŅ
ıĺĔȮchrytrids œĺƟŒĬŀŅĦŅěńĔĶȮfungi ŏĬŊŗŀĚěŅĔĵŉħĩŊŀŏŀŅĺƞŅȮŀŅĦŅěńĔĶĬňŘěŃœĴƞĽĶƟŅĚĽĮŀĶƢĪňŗĴňȮflagella ŒĬĕĦŃĪňŗ 
chrytrids ěŃĴňȮflagella 1 ŏĽƟĬȮĪňŗŏĶňĵĔĺƞŅȮzoospore ŀĵƞŅĚœĶĔŖĨŅĴ ŒĬĪĻĺĶĶļĪňŗįƞŅĬĴŅȮĔŅĶŏĮĶňĵĭŏĪňĵĭŒĬĶŃħńĭ
őĴŏĸĔŋĸŒĬŏĶŊŗŀĚĕŀĚőĮĶĨňĬȮŐĸŃĔĶħĬŇĺėĸňŀŇė œħƟŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŒĔĸƟĝŇħĶŃľĺƞŅĚȮchrytrids ĔńĭŏĝŊŘŀĶŅŀŊŗĬȮŕ 
ėŋĦĸńĔļĦŃĪňŗıƟŀĚĔńĬĔńĭŏĝŊŘŀĶŅėŊŀȮ ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħŌħĞńĭŀŅľŅĶŐĸŃįĬńĚŏĞĸĸƢĮĶŃĔŀĭħƟĺĵœėĨŇĬ ıĺĔȮ
chytrids ĽƞĺĬŒľĠƞěŃĽĶƟŅĚȮhyphae ŐĴƟĺƞŅĴňĭŅĚĝĬŇħĪňŗŏĮƦĬŏĞĸĸƢŏħňŗĵĺȮŕ ĬŀĔěŅĔĬňŘȮchytrids ĵńĚĽĶƟŅĚŏŀĬœĞĴƢŐĸŃĴňȮ
metabolic pathway ŐĭĭŏħňĵĺĔńĬĔńĭŏĝŊŘŀĶŅŀŊŗĬȮŕȮ&ĨƞŅĚěŅĔȮprotist ĪňŗėĸƟŅĵŏĝŊŘŀĶŅȮŏĝƞĬȮĶŅŏĴŊŀĔ ŐĸŃĶŅĬŘŜŅ' ěŅĔ
ľĸńĔģŅĬŒĬĶŃħńĭőĴŏĸĔŋĸœħƟŐĽħĚŒľƟŏľŖĬŀĵƞŅĚĝńħŏěĬĺƞŅȮchrytids ŏĮƦĬŏĝŊŘŀĶŅĪňŗȮprimitive ĪňŗĽŋħȮŐĸŃĴňĸńĔļĦŃĪňŗĵńĚĴňȮ
flagella ĞŉŗĚŀŅěŀĵŌƞŒĬĝƞĺĚĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĴŅěŅĔȮprotist ŒĬĶŃĵŃĨƟĬĕŀĚĺŇĺńĥĬŅĔŅĶ Chytrids ĪňŗĽŜŅėńĠœħƟŐĔƞȮ
Olpidium Synchytrium ŐĸŃȮ Physoderma 
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ĳŅıĪňŗȮ 16 Chytrids ŐĸŃĺĚěĶĝňĺŇĨ 

&ĪňŗĴŅĳŅıȮ: http://www.clarku.edu/faculty/dhibbett/TFTOL/images/fungi/chytrid_csa.jpg 
http://www.educa.aragob.es/iescarin/depart/biogeo/varios/BiologiaCurtis/Seccion%205/5%20-

%20Capitulo%2029.htm) 
 
Phylum Zygomycota (Conjugation Fungi) 

Mycologist œħƟĻŉĔļŅŏĝŊŘŀĶŅŒĬœĲĸńĴĬňŘŐĸƟĺĮĶŃĴŅĦȮ600 ĝĬŇħȮŏĝŊŘŀĶŅıĺĔĬňŘĽƞĺĬĴŅĔěŃŀĵŌƞĭĬĭĔ ŒĬħŇĬȮ
ŐĸŃĽŇŗĚĕŀĚĪňŗŏĬƞŅŏĮƘƧŀĵȮ ĔĸŋƞĴĪňŗĴňėĺŅĴĽŜŅėńĠŐĸŃĶŌƟěńĔĔńĬħňėŊŀȮMycorrhiza ĞŉŗĚěŃŀĵŌƞĶƞĺĴĔńĭıŊĝŒĬĸńĔļĦŃĕŀĚȮ
mutualism ŏĽƟĬŒĵĕŀĚŏĝŊŘŀĶŅıĺĔĬňŘěŃĽĶƟŅĚȮsepta ŒĬĕĦŃĪňŗĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢŏĪƞŅĬńŘĬ ŏĝŊŘŀĶŅĪňŗĶŌƟěńĔĔńĬŀĵƞŅĚ
ŐıĶƞľĸŅĵŀňĔĝĬŇħľĬŉŗĚėŊŀȮĶŅħŜŅȮ&Rhizopus stolonifer) ĶŅĝĬŇħĬňŘěŃĚŀĔŏĽƟĬŒĵȮŐįƞėĶŀĭėĸŋĴŀŅľŅĶŐĸŃĚŀŏĽƟĬŒĵ
ŏěĶŇĠĸĚœĮŒĬŀŅľŅĶ ŏĴŊŗŀŏěĶŇĠŏĨŖĴĪňŗěŃĽĶƟŅĚŀńĭĽĮŀĶƢĶŌĮĔĸĴȮ ĽňħŜŅȮ ĝŌĕŉŘĬĴŅŏľĬŊŀįŇĺĕŀĚŀŅľŅĶ ĳŅĵŒĬĴňĽĮŀĶƢ
ěŜŅĬĺĬĴŅĔĴŅĵȮ ŏĴŊŗŀĮĸŇĺœĮĨĔŒĬĪňŗŏľĴŅŃĽĴĔŖěŃŏěĶŇĠŏĮƦĬŏĽƟĬŒĵŒľĴƞœħƟ ĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻĕŀĚȮ
zygomycota ěŃŏĔŇħĕŉŘĬěŅĔȮmycelium ĪňŗĴňĸńĔļĦŃĕŀĚ mating type ĪňŗŐĨĔĨƞŅĚĔńĬȮ&ĶŌĮĶƞŅĚħŌěŅĔĳŅĵĬŀĔœĴƞ
ŀŀĔȮŐĨƞĽƞĺĬĮĶŃĔŀĭĪŅĚŏėĴňĨƞŅĚĔńĬ' ĨƞŅĚĚŀĔľĸŀħĴŅĝĬĔńĬȮŐĸƟĺěŉĚŏĔŇħĔŅĶĶĺĴŏĞĸĸƢĕŉŘĬĭĶŇŏĺĦĮĸŅĵĕŀĚĽƞĺĬĪňŗ
ĵŊŗĬĴŅĨŇħĔńĬ ŐĸƟĺŏĞĸĸƢĪňŗĶĺĴĔńĬĬňŘěŃėƞŀĵȮ ŕ ĽĶƟŅĚįĬńĚĪňŗĪĬĨƞŀĽĳŅıŐĺħĸƟŀĴĪňŗœĴƞŏľĴŅŃĽĴœħƟŏĶňĵĔĺƞŅȮ
zygosporangium ŏĴŊŗŀŏĔŇħĔŅĶĶĺĴĬŇĺŏėĸňĵĽŐĸƟĺȮ ěŉĚŏĔŇħĔŅĶŐĭƞĚŏĞĸĸƢŐĭĭȮmeiosis ŀňĔ ŐĸŃŏĴŊŗŀĽŇŗĚŐĺħĸƟŀĴ
ŏľĴŅŃĽĴěŃĴňĔŅĶĽĶƟŅĚĽĮŀĶƢȮŐĸŃĮĸƞŀĵȮhaploid spore ěŜŅĬĺĬĴŅĔŀŀĔĴŅĽŌƞȮsubstrate ŒľĴƞ ĽĮŀĶƢĸńĔļĦŃĬňŘ
ŏĶňĵĔĺƞŅȮĽĮŀĶƢıńĔĨńĺľĶŊŀȮZygospore ĔŅĶĽŊĭıńĬīŋƢĽƞĺĬŒľĠƞŏĮƦĬŐĭĭœĴƞŀŅĻńĵŏıĻȮSporangiospore ĪňŗĩŌĔĽĶƟŅĚŀŅě
ŀĵŌƞŒĬĸńĔļĦŃȮConidia Chlamydospore Oidia ľĶŊŀȮArthrospore 
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ĳŅıĪňŗ 17Ȯ&ĞƟŅĵ'ȮZygospore &ĕĺŅ'ȮSporagiophore ĕŀĚȮRhizopus 

&ĪňŗĴŅĳŅıȮ: http://www.apsnet.org/Education/IllustratedGlossary/PhotosW-Z/zygospore.jpg 
http://www.apsnet.org/education/IllustratedGlossary/PhotosS-V/sporangiophore.jpg) 

 

 
ĳŅıĪňŗȮ18 ĺĚĝňĺŇĨĕŀĚĶŅŒĬĔĸŋƞĴȮZygomycota 

&ĪňŗĴŅĳŅıȮ: http://www.biology.lsu.edu/heydrjay/1002/Chapter24/lifecycles/lifecycle.html) 
Phylum Ascomycota (Sac fungi) 

ŏĝŊŘŀĶŅŒĬœĲĸńĴĬňŘěńħŏĮƦĬĶŅĝńŘĬĽŌĚȮĩŌĔėƟĬıĭŐĸƟĺĶŅĺȮ60,000 ĝĬŇħ ĴňŀĵŌƞĭĬĭĔȮŒĬĬŘŜŅȮĪńŘĚĬŘŜŅěŊħĬŘŜŅŏėŖĴȮıĺĔĪňŗ
ŀĵŌƞŏĮƦĬŏĞĸĸƢŏħňŗĵĺȮŕȮŏĝƞĬȮĵňĽĨƢ ĭŅĚĝĬŇħĔƞŀőĶėŒľƟıŊĝŏĝƞĬȮŏĝŊŘŀőĶėŒĭěŋħȮŐĸŃĪňŗĽĶƟŅĚȮfruiting bodies ĕĬŅħŒľĠƞȮŏĝƞĬ 
cup fungi ŐĸŃŏľŖħľŇŘĚȮMorel ŐĸŃŏľŖħȮTruffles ıĺĔȮAscomycetes ľĸŅĵĝĬŇħ ěŃŀŅĻńĵŀĵŌƞĶƞĺĴĔńĭĽŅľĶƞŅĵĪňŗ
ŏĶňĵĔĺƞŅȮœĸŏėĬ (Lichens) ĭŅĚĝĬŇħĔŖŏĮƦĬœĴėŀœĶĞŅĕŀĚıŊĝ ĸńĔļĦŃőħĵŏĜıŅŃĕŀĚȮAscomycetes ĔŖėŊŀĔŅĶĽĶƟŅĚ
ĽĮŀĶƢŐĭĭŀŅĻńĵŏıĻȮ(ascospore)ȮŒĬĽƞĺĬĪňŗĴňĸńĔļĦŃėĸƟŅĵĔńĭĩŋĚĪňŗŏĶňĵĔĺƞŅȮascus/asci ŐĸŃĽŇŗĚĪňŗĨƞŅĚěŅĔȮ
zygomycota ŀĵƞŅĚľĬŉŗĚėŊŀ ĶŃĵŃĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻěŃŏĔŇħĕŉŘĬŒĬȮfruiting bodies ĕĬŅħŒľĠƞȮĪňŗŏĶňĵĔĺƞŅ 
ascocarp ŐĸŃȮasci ĔŖěŃŏĔŇħĕŉŘĬĳŅĵŒĬȮascocarp Ascomycetes ĽŅĴŅĶĩĽĶƟŅĚĽĮŀĶƢŐĭĭœĴƞŀŅĻńĵŏıĻœħƟĴŅĔĴŅĵȮ
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őħĵŏĔŇħĕŉŘĬĪňŗĮĸŅĵĕŀĚȮhyphae ĪňŗĴňĸńĔļĦŃıŇŏĻļĪňŗŏĶňĵĔĺƞŅȮconidiophore ĽĮŀĶƢěŃĩŌĔĽĶƟŅĚĕŉŘĬŏĮƦĬĽŅĵőħĵœĴƞŀĵŌƞ
ŒĬŀńĭĽĮŀĶƢȮĽĮŀĶƢŐĭĭĬňŘȮŏĶňĵĔĺƞŅȮconidia ĞŉŗĚĴŅěŅĔĳŅļŅĔĶňĔĪňŗľĴŅĵĩŉĚİŋƙĬĸŃŀŀĚ 

ĶŅŒĬĔĸŋƞĴĬňŘěŃĴňȮ2 ĽĳŅıėŊŀȮĽĳŅıĪňŗĽĶƟŅĚĩŋĚȮascus ĞŉŗĚŏĮƦĬĶŃĵŃĪňŗĴňĔŅĶĽŊĭıńĬīŋƢŐĭĭŀŅĻńĵŏıĻŏĶňĵĔĺƞŅȮ
Ascigerous ľĶŊŀȮPerfect stage ŐĸŃĽĳŅıĪňŗĴňĔŅĶĽĶƟŅĚȮConidia ĞŉŗĚŏĮƦĬĶŃĵŃĪňŗĴňĔŅĶĽŊĭıńĬīŋƢŐĭĭœĴƞŀŅĻńĵŏıĻȮ
ŏĶňĵĔĺƞŅȮImperfect stage &ĶŅĭŅĚĝĬŇħŀŅěĴňŐĨƞĔŅĶĽŊĭıńĬīŋƢŐĭĭœĴƞŀŅĻńĵŏıĻŏĶňĵĔĺƞŅıĺĔȮFungi Imperfecti ĞŉŗĚĩƟŅ
ŏĮƦĬĔŅĶŐĭƞĚŐĭĭŏĔƞŅěŃľĴŅĵĩŉĚıĺĔȮDeuteromycotaȮŀńĬœħƟŐĔƞȮTrichophyton (Athlete's foot) Penicillium 
(Penicillin) Candida albicans ("Yeast" infections) Aspergillus wendtii ŐĸŃȮA. oryzae) 

ħńĚĬńŘĬĶŅŒĬĔĸŋƞĴĬňŘěŉĚĴňĪńŘĚĶŅĪňŗŏĮƦĬŏĞĸĸƢŏħňŗĵĺȮĶŅĪňŗĴňŏĽƟĬŒĵŐĭĭĴňįĬńĚĔńŘĬŐĭĭĮƕħœĴƞĽĬŇħȮŏĞĸĸƢŒĬŏĽƟĬŒĵĭŅĚ
ĝĬŇħĴňĬŇĺŏėĸňĵĽȮ1 ŀńĬȮ(Homokaryotic hypha)ȮĭŅĚĝĬŇħĴňľĸŅĵŀńĬ (Heterokaryotic hypha)ȮŐĸŃŏĽƟĬŒĵŏĪňĵĴȮ
(Pseudomycelium) 

 

  
ĳŅıĪňŗȮ19ȮAscospore 8 ŀńĬŒĬŐĨƞĸŃȮAscus 

&ĪňŗĴŅĳŅıȮ: http://www.forestpathology.org/fungi.html 
http://www.biodiversity.ac.psiweb.com/pics/0000308a.jpg) 

 

  
ĳŅıĪňŗȮ20 Conidia ĕŀĚȮ&ĞƟŅĵ'ȮPenicillium &ĕĺŅ'ȮAspergillus 

&ĪňŗĴŅĳŅıȮ: http://fungifest.com/wp-content/images/aspergillus_niger.jpg 
http://www.saber.ula.ve/micosis/contenido/capitulo20/capitulo20F/figuras/20F-0003.jpg) 

 


