
Taxonomy:  

 Kingdom Fungi is a monophyletic group (meaning that all modern fungi can be traced back 
to a single ancestral organism) that diverged from a common ancestor with the animals about 
800 to 900 million years ago. The most recently published classification divides the kingdom 
into seven phyla, ten subphyla, 36 classes, 12 subclasses, and 140 orders. 

Kingdom: Fungi 
1. Phylum: Chytridiomycota 
Class: Chytridiomycetes 
1. Order: Chytridiales 
Family: Chytridiaceae 
Genera: Chytridium, Synchytrium,  
Ex: S.endobioticum causing black wart of 
potato. 
 
2. Order: spizellomycetales 
Family: Olpidiaceae 
Genus: Olpidium 
Ex: Olpidium brassicae  causing damping off 
of crucifers. 

2. Phylum: Blastocladiomycota 
Class: Blastocladiomycetes 
Order: Blastocladiales 
Family: Physodermataceae 
Genera: Physoderma 
P.zea maydis –physodemra leaf spot of 
Maize 
3. Phylum: Glomeromycota 
Class: Glomeromycetes 
Order: Glomerales 
 Genus: Glomus (Endo-Mycorrhizal fungi) 
 
Subphylum: Mucoromycotina 
1. Order: Mucorales 
1. Family: Mucoraceae 
Genera: Mucor, Rhizopus 
 
2. Family: Choanephoraceae 
Genera: Choanephora, Blakeslea 
 
3. Family: Pilobolaceae 
Genus: Pilobolus (Shot gun fungus) 
 

Subkingdom: Dikarya 
4. Phylum: Ascomycota 
1. Subphylum: Taphrinomycotina 
 
1. Class: Taphrinomycetes 
Order: Taphrinales 
1. Family: Taphrinaceae 
Genus: Taphrina 
T.deformans –peach leaf curl 
 
2. Family: Protomycetaceae 
Genus: Protomyces 
P.macrosporus – Stem gall of coriander. 
 
2. Class: Schizosaccharomycetes 
Order: Schizosaccharomycetales 
 Genus: Schizosaccharomyces (Fission fungi) 
 

2. Subphylum: Saccharomycotina 
Class: Saccharomycetes 
Order: Saccharomycetales 
Family: Saccharomycetaceae 
Genus: Saccharomyces (Bakers yeast fungi) 
S.cerevisiae var.Elliposides – used in 
brewing industry. 
 
3. Subphylum: Pezizomycotina 
 
1. Class: Dothideomycetes 
 
1. Subclass: Dothideomycetidae 
 
1. Order: Capnodiales  
Family: Capnodiaceae 
Genus: Capnodium 
Family: Mycosphaerellaceae 
Genus: Mycosphaerella  
M.musicola – Sigatoka leaf spot of Banana 



2. Order: Dothideales 
Family: Dothideaceae 
Genus: Dothidea, Sydowia 
 
3. Order: Myriangiales 
Family: Elsinoeaceae 
Genus: Elsinoe  
 
2. Subclass: Pleosporomycetidae 
Order: Pleosporales 
Family: Pleosporaceae 
Genus: Pleospora 
Family: Venturiaceae 
Genus: Venturia 
V.inaequalis – Apple scab 
 
3. Dothiodeomycetes  Incertae sedis (without 
any subclass) 
Order: Botryosphaeriales;  
Genera: Botryosphaeria, Guignardia. 
 
2. Class: Eurotiomycetes 
Subclass: Eurotiomycetidae 
Order: Eurotiales 
Genera: Eurotium, Emericella, Talaromyces 
 
3. Class: Leotiomycetes 
1. Order: Erysiphales (Powdery mildews) 
Family: Erysiphaceae 
Genera: Erysiphe, Blumeria, Uncinula 
 
2. Order: Helotiales 
Family: Sclerotiniaceae 
Genera: Sclerotinia, Monilinia 
 
3. Order: Rhytismatales 
Genera: Rhytisma 
 
4. Class: Pezizomycetes (Apothecial fungi) 
Order: Pezizales 
Genera: Peziza, Morchella, Pyronema 
 
5. Class: Sordariomycetes 
1. Subclass: Hypocreomycetidae 
1. Order: Hypocreales 
Family:Claviceptaceae 

Genus:  Claviceps  
 
Family: Hypocreaceae 
Genus: Hypocrea 
 
Family: Nectriaceae 
Genus: Nectria 
 
2. Order: Microascales 
Family: Ceratocystidaceae 
Genus: Ceratocystis 
 
2. Subclass: Sordariomycetidae 
Order: Diaporthales 
Family: Diaporthaceae 
Genera: Diaportha 
 
Family: Cryphonectriaceae 
Genus: Cryphonectria. 
 
Order: Ophiostomatales 
Family: Ophisotmataceae 
Genus: Ophiostoma 
 
Order: Sordariales 
Family: Sordariaceae 
Genera: Sordaria, Neurospora, Chaetomium 
 
3. Subclass: Xylariomycetidae 
Order: Xylariales 
Family: Xylariaceae 
Genera: Xylaria, Hypoxylon. 
 
Sordariomycetes incertae sedis  
(not placed in any subclass) 
Order: Meliolales 
Family: Meliolaceae 
Genus: Meliola 
 
Order: Phyllachorales 
Family: Phyllachoraceae 
Genus: Phyllachora. 
 
Order: Glomerellales 
Family: Glomerellaceae 
Genus: Glomerella 



5. Phylum: Basidiomycota 
1. Subphylum: Pucciniomycotina 
Class: Pucciniomycetes 
 
1. Order: Septobasidiales 
Family: Septobasidiaceae 
Genus: Septobasidium 
 
2. Order: Pucciniales 
1. Family: Pucciniaceae  
Genera: Puccinia, Gymnosporangia, 
Uromyces 
 
2. Family: Melmpsoraceae 
Genus: Melampsora 
 
3. Family: Phakpsoraceae 
Genus: Phakopsora 
 
2. Subphylum: Ustilaginomycotina  
1. Class: Ustilaginomycetes 
 
i) Order: Urocystales 
Family: Urocystaceae 
 Genus: Urocystis 
 
ii) Order: Ustilaginales 
 Family : Ustilaginaceae 
Genus: Ustilago, Tolyposporium 
 
2. Class: Exobasidiomycetes 
i) Order: Entylomatales  
Family: Entylomataceae  
Genus: Entyloma 
 
ii) Order: Exobasidiales 
Family: Exobasidiaceae 
Genus: Exobasidium 
 
iii) Order: Tilletiales 
Family: Tillatiaceae 
Genus: Tilletia 
 
Class: Agaricomycetes 
Subclass: Agaricomycetidae 
Order: Agaricales 
Genera: Agaricus, Coprinus, Pleurotus 

Order: Auriculariales; example genera: 
Auricularia, Exidia, Bourdotia. 
Order: Corticiales 
Example genera: Corticium, Vuilleminia, 
Punctularia. 
Order: Polyporales; example genera: 
Polyporus, Fomitopsis, Phanerochaete 
 
 
Anamorphic fugi/ Former Deuteromycetes 
fungi 
Devided into three groups  
1.Hyphomycetes anamorphic fungi 
2. Acervular imperfect fungi 
3. Pycnidial imperfect fungi 
 
1. Hyphomycetes anamorphic fungi 
Order: Moniliales 
Family: Dematiaceae 
Examples of Genera: Alternaria, Botrytis, 
Cercospora, Curvularia, Helminthosporium, 
Bipolaris, Drechslera, Pyricularia, , 
Trichothecium 
 
Family: Moniliaceae 
Ex: Verticilium, 
 
Family: Tuberculariaceae 
Conidia and conidiophore produced in 
Sporodochium. 
Ex: Fusarium 
 
 2. Acervular imperfect fungi: 
Order: Melanconiales 
Family: Melanconiaceae 
Examples of Genera: Colletotrichum, 
Pestalotiopsis, Sphaceloma 
 
3. Pycnidial Imperfect Fungi: 
Order: Sphaeropsidales 
Family: Sphaeropsidaceae 
Examples of Genera: Ascochyta, 
Lasiodiplodia, Diplodia, Phyllosticta, 
Phoma, Phomopsis, Septoria. 
 
 
 

 

Kingdom Chromista Kingdom Protozoa 



 
1. Phylum Hyphochytriomycota 
Class: Hyphochytriomycetes 
Order Hyphochytriales. 
Genus: Hyphochytrium 
 
2. Phylum Oomycota 
Class: Oomycetes 
Subclass: Peronosporomycetidae 
i) .  Order Pythiales 
Family: Pythiaceae 
Genera: Pythium 
 
ii) Order: Peronosporales 
Family: Peronosporaceae 
Genera: Phytophthora, Peronospora, Bremia, 
Plasmopara. 
 
iii) Order: Albuginales 
Family: Albiginaceae 
Genus: Albugo 
Order Saprolegniales;  
example genera: Achlya, Saprolegnia. 
 

Lineage: Plasmodiophorids 
Class: Plasmodiophorea  
Order: Plasmodiophorida  
Example genera: Plasmodiophora, Polymyxa 
 
Phylum: Mycetozoa 
Class: Myxogastrea  (Myxomycetes) 
Members are called slime molds. 
 

 

Kingdom: Protozoa 

 They are simple eukaryotic organisms. 
 They have a membrane bound nucleus and endomembrane systems. 
 Most of the organisms are unicellular, some are colonial and some are multicellular 

like algae. 
 Most of the members live in water, some in moist soil or even the body of human and 

plants. 
 Nutrition - they can be both hetreotrophic or autotrophic.  
 Thallus may be plasmodium, pseudoplasmodium, aphanoplasmodium  
 Movement is often by flagella or cilia. 
 They have mitochondria for cellular respiration and some have chloroplasts for 

photosynthesis.  
 Reproduction - some species have complex life cycle involving multiple 

organisms. Example: Plasmodium.  
 Some reproduce sexually and others asexually.  
 They form cysts in adverse conditions. 
 They are pathogens of both animals and plants. Example: Plasmodium vivax causes 

malaria in humans. 

Lineage (formerly phylum): Plasmodiophorids 

Class: Plasmodiophorea (Plasmodiophoromycetes) 



 Members are obligate endoparasite in plants. 
 Lack of phagotrophic nutrition. 
 Thallus is plasmodium which is endobiotic. 
  Plasmodium may be haploid or diploid is holocarpic. 
 Plasmodium develops into thin walled sporangia. 
 The plasmodium is designated as zoosporogenous or cystogenous depending on 

whether it produces zoospores or cysts. 
 The zoospores are uninucleate, anteriorly biflagellate having whiplash type. 
 Presence of cruciform nuclear division. 

Order Plasmodiophorida  (Plasmodiophoriales ) 

Family: Plasmodiophoraceae 

 They are obligate endoparasites of flowering plants. 
 They induce hypertrophy in infected cells. 

Genera: Plasmodiophora,  Spongospora, Polymyxa 

Plasmodiphora brassicae  - cause disease called Club root of crucifers. 

Spongospora subterranea – cause disease Powdery scab of potato 

Polymyxa graminis is a vector of Wheat mosaic virus, oat mosaic virus and Barley yellow 
mosaic virus. 

Kingdom: Chromista 

 Unicellular, filamentous or colonial nature 
 Presence of tinsel type flagellum 
 Thallus diploid 
 Phtosynthetic or heterotrophic nutrition  
 Cell wall made up of cellulose and glucans 
 Mitochondria with tubular cristae 
 Storage product Mycolaminarin 

 

 

Phylum : Oomycota 

 Unicellular to filamentous mycelium 
 Thallus is diploid 
 Asexual spores: Zoospores  
 Zoospores are biflagellated, heterokont and anisokont 
 Cell wall made up of β 1-3 glucans and cellulose 
 Synthesis of lysine via diaminopimelic acid pathway 



 Presence of fucosterol 

Class : Oomycetes  

 Cell wall made up of β 1-3 glucans and cellulose 
 Thallus is diploid 
 Coenocytic mycelium (mycelium without cross walls) 
 Asexual spores: Zoospores produced in zoosporangium 
 Zoospores are biflagellated 
 Sexual spore: Oospore  
 Sexual reproduction: Gametangial contact 
 They found in both aquatic and terrestrial environment 
 They are saprobes as well as plant parasites. 

Order: Pythiales 

 Members are saprobic, and plant parasitic 
 Sporangiophores are indistinguishable from hyphae and also of indeterminate growth 

Genus: Pythium  

 Facultative parasite 
 Coenocytic hyphae with inter or intracellular 
 Haustoria are not produced 
 Globose or oval sporangia apically produced from unspecialized hyphae 
 Zoospore discharged through Vessicle 
 Sexual spore : oospore  
 Sexual reproduction: by gametangial contact (paragynous) 
 Cause damping off disease in vegetable, papaya, tobacco etc; 

Order: Peronosporales 

Family: Peronosporaceae 

 Facultatative saprophyte or obligate plant parasites 
 Coenocytic mycelium with intercellular hyphae 
 Produce haustoria 
 Sporangiophore is determinate and distinct from hyphae 
 Members cause blight, Downy mildew diseases 
 Important Genera: Phytophthora, Basidiophora, peronospora, sclerospora, 

sclerophthora, bremia, etc; 

Phytophthora 

 Faculatative saprophyte 
 Intercellular mycelium with haustoria 
 Sympodial branching of sporangiophore 
 Sporangia may be lemon shaped or globose with or without papilla. 



 Ex: P.infestans – Late blight of Potato 
 

Downy mildew genera: They are obligate plant parasites. Sporangiophore is 
determinate and distinct from hyphae. They are mainly identified based on their 
sporangiophore branching 

Plasmopara  

 Sporangiophores arise at right angles and are irregularly spaced.  
 Sporangia germinate producing zoospores 
 Ex: P.viticola – Downy mildew of grape 
 Caused epidemic in France in 1870’s 

Peronospora 

 Dichotomously branched Sporangiophores taper to fine points bearing conidia. 
 Direct germination (sporangia germinate producing conidia) 
 Ex: P. tabacina – Blue mold of tobacco. 

Pseudoperonospora 

 Dichotomously branched Sporangiophores taper to fine points bearing sporangia. 
 Indirect germination (sporangia germinate producing Zoospores) 
 Ex: P.cubensis – Downy mildew of cucurbits. 

Sclerospora 

 Sporangiophore is swollen, stout with many upright branches bearing sporangia at the 
tips. 

 Sporangia germinate indirectly by producing zoospores. 
 Ex: S. graminicola – Downy mildew (green ear) of Bajra. 

 

Peronosclerospora 

 It combines the character of Peronospora and Sclerospora  
 Sporangia germinate directly by producing germ tube like in Peronospora. 
 The sporangiophores are branched like sclerospora i.e. swollen and stout with many 

upright branches. 
 Ex: P.sorghi – Downy mildew of sorghum 

Sclerophthora 

 It combines the character of Sclerospora and Phytophthora. 
 The sporangiophores are branched like sclerospora i.e. swollen and stout with many 

upright branches. 



 Sporangiophores are indeterminate in growth and have bigger sporangia like 
Phytophthora. 

 Ex: S.rayssiae var. zeae – brown stripe downy mildew of Maize 
 

Bremia 

 Sporangophores are dichotomously branched at acute angle in which tip of the 
branches are expanded into cup shaped apophyses with four sterigmata each bearing 
sporangia at their tips. 

 Ex: B.lactucae – causing Downy mildew of Lettuce. 

Bremiella 

 Similar to Bremia except that tip of the branches are inflated into bulbous shaped 
apophyses on which sterigmata bearing sporangia are produced. 

Basidiophora 

 Sporangipohre is unbranched, basidium like club shaped and bears sporangia on short 
sterigmata. 

Order: Albuginales 

Family: Albuginaceae 

Genus: Albugo 

 Obligate plant parasite 
 coenocytic intercellular mycelium with haustoria 
 sporangiophores are sort club shaped bearing sporangia in chains 
 The oldest sporangia lie at the top and youngest at the base of the chain (Basipetal) 
 The two sporangia are attached by a disc like structure called isthmus or disjunctor. 
 They cause hypertrophy of floral parts and forms galls. 
 Ex: Albugo candida – white rust / pseudo rust of crucifers.  

 
Phylum: Chytridiomycota 

 Considered to be the most ancestral group of fungi 
 Water moulds that live as aquatic saprotrophs or parasites in fresh water and soils; a 

few are marine. 
 Chytrids produce motile asexual zoospores with a single posterior flagellum,  
 Thallus may be unicellular or filamentous, and holocarpic  or eucarpic, monocentric, 

polycentric or filamentous. 
 Golgi apparatus with stacked cisternae 
 Sexual reproduction with zygotic meiosis or sometimes produce motile sexual 

zoogametes.  
 

Class: Chytridiomycetes  



Order: Chytridiales 

Family: synchytriaceae 

Genus: Synchytrium  

 S.endobioticum cause disease black wart of potato. 
  The diases is quarantine importance, in India it is restricted to Dargelling district of 

Westbengal. 
 Pathogen is obligate endoparasite. 
 Thallus is holocarpic and endobiotic 
 It also act as vector of Potato mop top virus and Potato virus X. 

Phylum: Zygomycota 

 Members form coenocytic mycelium 
 Cell wall is made up of chitosan chitin 
 Asexaul reproduction by forming Aplanospores in sporangium 
 Sexual spore is Zygospore  
 Mode of sexual reproduction is gametangial copulation 
 Members are saprobic, facultative parasites  
 Some members are of great value in industries such as fermentation, production of 

acids etc; Ex: Rhizopus sp. Used in preparation off cheese and Temph (fermented 
food from soybean). 

 Some members are parasites of Plant and animals. Ex: Rhizopus stolonifer – Soft rot 
of Sweet potatoes. 

 

Subphylum: Mucromycotina 

Order: Mucorales 

Family: Mucoraceae 

Genera: Mucor, Rhizopus 

Mucor Rhizopus 
Stolons are absent Stolons are present 
Root like structure called Rhizoids are absent Rhizoids are present 
Sporangiophores arise singly from the 
hyphae 

Sporangiophores arise in groups from the 
junction of the stolon and rhizoid 

Sporangiospores firmly adhere to collumella 
in a drop of fluid not easily blown off by 
wind 

Sporangiospores are dry and easily blow off 
by wind 

Do not cause contamination of air and  
laboratory cultures 

Cause contamination of air and laboratory 
cultures. 

 



Family: Pilobolaceae 

Genus: Pilobolus 

 It produces Coenocytic hyphae which feed on dung. 
 It is coprophilus fungi i.e. it gets stimulus compound (coprogen) in dung for its 

growth hence it is called dung loving fungi. 
 Sporangiophore is phtotrophic in nature and produced from a carotene rich trophocyst 
  Sporangium is violently discharged to a distance of 2-2.5m hence called Hat 

thrower or Shot gun fungus. 

Phylum: Glomeromycota 

 Mycelium is coenocytic 
 They are obligate symbionts (Endomycorrhizal fungi) 
 They form association with roots of higher plants (Agriculture and Horticulture 

plants) 
 Forms arbuscules in plant root  cells 
 Large multinucleate spores with layered walls 
 They do not produce Zygospores 

Order: Glomerales 

Family: Glomeraceae 

Genus: Glomus 

 

Phylum : Ascomycota 

 It is the largest phylum of the fungi having the 75% of all the known fungi. 
 Forms Septate mycelium 
 Cell wall contains Chitin and it is double layered. 
 The means of Asexual Reproduction are budding, fragmentation, fission, 

Chlamydospores and conidia. 
 Conidia are produced on specialized hyphae called Conidiophore or in specialized 

cells called condioma. 
 Sexual spore is Ascospore formed in a sac like structure called Ascus. 
 Ascus is a formed nakedly  or in a structure called Ascoma or Ascocarp 
 Each ascus contains Eight Ascospores. 
 Ascospores are produced by free cell formation process. 
 Presence of dikaryotic phase in life cycle. 
 The means of sexual reproduction are gametangial contact, gametangial copulation, 

spermatization and somatogamy. 
 Most of the ascomycetes members produce Sexual fruiting body called Ascocarp 

which may cleistothecium, perithecium or apothecium. 



 Female gametangium called Ascogonia and male gametangium called Anthredia are 
formed. Nuclei from antheridium moves into ascogonium through trichogyne. 

Ascomycota devided into Three subphyla 

Subphylum: Taphrinomycotina. 

 1. Class : Taphrinomycetes 

Order: Taphrinales 

 Asci is produced from dikaryotic ascogenous cells 
 There is no Ascocarp formation 
 Ascus is formed directly on the stroma without any covering hence called Naked 

Ascomycetes. 
 Members are dimorphic in nature i.e. formation of mycelium in parasitic phase 

and yeast like colonies in saprobic phase. 

Genera: Taphrina, Protomyces 

Taphrnia: it cause necrotic spots, galls and witches broom symptoms in plants 

Ex: T.deformans  cause peach leaf curl disease 

T. maculans cause turmeric leaf blotch 

 

Genus: Protomyces 

 It cause leaf lesions and galls on plant parts. 
 It forms asexual resting spore called Chlamydospore 
 It forms a structure called Synascus or compound ascus with in which Ascospores 

are produced. 
 Ex: P. macrosporus cause stem gall of coriander. 

2. Class: schizosaccharomycetes. 

Order; schizosaccharomycetales 

Family: Schizosaccharomycetaceae 

Genus: Schizosaccharomyces 

 It is unicellular yeast characterized by its asexual reproduction. 
 It reproduces asexually by fission hence called Fission Yeast. 
 Asci produced from fusion of haploid cells. 

2. subphylum: Saccharomycotina 

 Members are unicellular 



 They lack mycelium or it is poorly developed 
 Cell wall is made up of β 1,3 glucans 
 Direct development of Asci from Zygote or somatic cells. 
 Absence of Ascoma or Ascocarp. 
 Life cycle is halpobiontic diploid type. 

Class: Saccharomycetes 

Order: saccharomycetales 

Family: Saccharomycetaceae 

Genus: Saccharomyces 

 S. cerevisiae is called yeast of commerce or Bakers and brewers yeast. 
 It has been used for baking and brewing since ancient times. 
 It is also used as a probiotic (live organisms which when administered through in 

adequate amounts, confers benefit on the host). 
 It was first eukaryotic organism whose genome was completely sequenced. 

3. Subphylum: Pezizomycotina 

 Mycelium is septate, branched and filamentous. 
 They form sexual fruiting bodies 
 Asci is pro or bitunicate 

 

1. Class: Eurotiomycetes 

Order: Eurotiales 

 Form sexual fruiting body called Cleistothecia 
 Asci are protunicate 
 Unseptate Ascospores 
 Absence of Inter ascul tissues. 

Family: Trichocomaceae 

Genera: Eurotium, Emericella (anamorph is Aspergillus spp.),  Talaromyces, Eupenicillim 
(anamorph is Penicillium)  

Anamorph    Teleopmorph 

Aspergillus glaucans group  Erotium 

Aspergillus nidulans    Emericella 

Aspergillus fumigates group  Neosartorya 

Penicillium     Talaromyces 



Aspergillus: members are saprobic, and plant parasites. 

They play key role in biodegradation, biodeterioration, genetic studies, toxin production in 
food-feed stuffs and industrial usage. 

Importance of Aspergillus 

 Cause disease in humans and animals called Aspergillosis (A. fumigatus). 
 Produce mycotoxin in food and feed stuff: Example: Aspergillus flavus produce 

Aflatoxin in groundnut. In England in 1960 about 1, 00, 00 turkey were died by 
consumption of groundnut cake infested with A.flavus which produced Aflatoxin in 
groundnut. 

 They are used in industry for commercial production of citric acid, gluconic acid etc; 
 Used as a tool in biological studies, example: parasexual phenomenon was first 

discovered in 1952 by Pontecarvo and Roper in A. nidulans. 
 Cause disease in Plants, Example: Crown rot of groundnut caused by A.niger. 

 

 

Importance of Penicillium 

 Antibiotic production: Alexander Flemming first discovered antibiotic ‘penicillin’ 
from Penicillium notatum. Now P.chrysogenum is used for commercial production of 
penicillin. 

 Used in preparation of cheese. Example: P.roquefortii. 
 Cause diseases in plants. Example: blue mold in citrus (P. italicum) 
 Produce mycotoxin in food. Example: patulin, penicillic acid etc; 

Aspergillus Penicillium 
Conidiophores are unseptate and unbranched Conidiophores are septate and branched 
Conidiophores develop from specialized 
thick walled cell called Foot cell 

Conidiophores develop from any vegetative 
cell of mycelium, foot cell is absent 

Each conidiophore enlarge into a swollen 
vesicle at its tip. 

Vesicle is not formed at the tip of 
conidiophore. 

Mature conidia are yellow, green or black in 
colour 

Mature conidia are green, blue or yellow in 
colour 

Wall of cleistothecium is loose Wall of cleistothecium is comparatively thick 
Produce mycotoxin such as Aflatoxin Produce mycotoxins such as patulin, 

penicillic acid. 
 

Class: Leotiomycetes 

Order: Erysiphales 

 They cause powdery mildew disease in plants. 
 They are obligate plant parasites. 



 Mycelium is septate and filamentous 
 Mycelium may be ectophytic or endophytic  
 They form sexual fruiting body such as cleistothecia (Now called Chasmothecium) 
 Cleistothecia is having external appendages. 
 Each cleistothecia may contain one or more than one ascus. 
 There are no paraphyses in cleistothecia. 
 Each ascus contains eight Ascospores. 
 Ascus is inoperculate, unitunicate. 
 Asexual spore is conidia, which may oidium type, oidiopsis type or ovulariopsis type. 
 Conidia is large and does not require external moisture for germination and infection 
 The superficial mycelium produces enormous number of conidia on infected plant 

parts which appear like a mass of white powder, hence they named as powdery 
mildew. 

Family: Erysiphaceae 

Genera: Erysiphe, Podosphaera, Uncinulla, Phyllactinia, Leveillula, Blumeria, Sphaerotheca  
and Microsphaera. 

Powdery mildew members can be differentiated based on their growth habit (ecto, endo), 
cleistothecial appendages, Numbers of ascus in cleistothecium and the anamorph. 

 

Characters of Powdery mildew Genera 

Genus Mycelium 
growth 

Anamorph Number of 
asci in 
Cleistothecium  

Appenndage 
morphology 

Disease 

Erysiphe Epiphytic Oidium Several Myceloid 
(simple hypha 
like) 

 
E.polygoni – 

P.M. of 
clusterbean  

Microsphaera Epiphytic Oidium Several Branched 
dichotomously 
at tip 

 

Uncinula Epiphytic Oidium Several Coiled or 
hooked at tip 

U.necator – 
P.M. of 
Grape 

Blumeria Epiphytic Oidium Several Myceloid  B.graminis – 
P.M. of 
Wheat 

Golovinomyces Epiphytic Oidium Several Hypha like  
Podosphaera Epiphytic Oidium Single Ascus Branched 

dichotomously 
at tip 

P.leucotricha 
– P.M. of 
Apple 

Sphaerotheca Epiphytic Oidium Single Ascus Simple hypha 
like 

S.pennosa – 
P.M. of rose 



Phyllactinia Partially 
endophytic 

Ovulariopsis Several Straight with 
bulbous base 

P.corylea – 
P.M of 
Mulberry 

Leveillula Partially 
endophytic 

Oidiopsis Several Simple hypha 
like 

L.taurica – 
P.M. of 
chilli, 
Redgram 

 

Class : Dothideomycetes 

Subclass: Dothidoemmycetidae 

Order: capnodiales 

Family: Mycosphaerellaceae 

Genus: Mycosphaerella 

 It is largest and wide spread genus with enormously varied anamorphs like 
Cercospora, Ramularia and Septoria. 

 Produce sexual fruiting body called perithecium (pseudothecium) 
 Perithecium produced in a stroma containing locules. 
 Asci are ovoid to saccate and fissitunicate. 

 Ascospores are transversely septate. 
 Important diseases caused by Mycosphaerella,  Sigatoka of Banana (M.musicola), Tikka 

leaf spot of groundnut (M.arachidicola, M.berkeleyii). 

Subclass: pleosporomycetidae 

Order: pleosporales 

Family : Venturiaceae 

Genus: Venturia 

 Mycelium septate and internal 
 Mycelium concentrated just below the cuticle hence called subcuticular pathogen. 
 Sexual fruiting body : Pseudothecia produced in a locule. 
 Interascual tissues like Pesudoparaphyses are present in between the asci. 
 Ascocpore are yellowish unequally bicelled. 
 Asexual spore: conidiaproduced on a conidiophore. 
 It cause scab disease in plants. Example: Apple scab caused by V. inaequalis. 

Class: sordariomycetes 

 Produce Perithecium as fruiting body 
 Asci are inoperculate, unitunicate or prototunicate 
 Strom is present in some genera 



 Some are plant parasites (Cryphonectria, ophiostoma, Claviceps, xylaria), some are 
Biocontrol agents (Trichoderma), some used in genetic studies (Neurospora). 

Genus: Nuerospora – used in Genetic studies by Tatum and beadle. 

Genus: Cryphonectria 

 Caused epidemic in U.S. by destroying the chestnut trees.   
 C.parasitica causes disease called Chestnut blight. 
 Conidia and Ascospores are transmitted by Beetle and birds. 

Genus: Ophiostoma (O: Ophiostomatales, F: Ophiostomataceae) 

 It caused pandemic in 1920’s and 1940’s by devastating elm trees. 
 Pathogen forms long necked ostiolate perithecia. 
 Presence of setae in the ostiolar portion. 
 Interascul tissue is absent 
 Transmitted by Bark beetle (Scolytus) 
 Anamorph: Graphium, Sporothrix 
 Dutch elm disease caused by two species, O.ulmi and o.novoulmi. 

Genus: Claviceps (Sub cl.: Hypocreomycetidae, O: Hypocreales, F: Claviceptaceae) 

 They are plant parasite infecting the grasses (Bajra, Rye, Sorghum). 
 They infect the inflorescence and cause disease known as ‘Ergot’. 
 Produces perithecium in a stroma 
 Asci are long and narrow 
 Ascospores are filiform 
 It produces sclerotium  
 It produces a toxin called Ergotin, ergotamine which upon consumption causes 

Ergotism in Animals and Human beings. 
 Ergot (from the French “argot,” which means a spur) is the fruiting structure produced 

by Claviceps in place of the seed of the plant and contaminates the grain after harvest. 
 It also produces an alkaloid used in medicine i.e. LSD (d-Lysergic acid diethylamide). 

Genus: Hypocrea  

 I is teleomorph of Trichoderma. 
 Trchoderma is used as a biocontrol agent for management of soil borne plant 

pathogens. 

Genus: Ceratocystis 

 Long necked perithecia 
 C.paradoxa  causes pineapple disease or sett rot of sugarcane. 

Genus: Xylaria 



 Well developed storma 
 Perithecia is black thick walled and globose  
 Paraphyses are present 
 Cuase root rot disease in Apple, peach and other stone fruits. 
 X.hypoxylon  - root rot of apple. 

Genus : Meliola (Order: Meliolaes) 

 They form dark coloured hypha hence named as Black mildew. 
 They produce Hyphopodia structures 

 

Genus: Glomerella (O: Glomerellales, F: Glomerellaceae) 

 Cause bitter rot and anthracnose disease 
 Anamorphic stage is Colletotrichum. 
 It produces beaked perithecia in strom . 
 Asci short stalked with Ascospores. 
 In anamophic stage produces asexual fruiting body called Acervulus. 

Phylum: Basidiomycota 

 They are highly evolved fungi, comprising about 30, 000 species. 
 Members are saprobic as well as plant parasites. 
 Used as food (Mushroom), cause diseases in plants such as Rust (Pucciniales) and 

smuts (Ustilaginales). 
 Thallus is typically mycelium except some yeast. 
 Mycelium is filamentous, branched with septa.  
 The cell wall is double layered composed of chitin. 
 They form Dolypore septa. 
 Sexual spore is basidiospore formed externally on a Basidium. 
 Basidium may be holo or fragmented type. 
 Most of the members form fruiting body called basidiocarp, which may 

microscopic to large macroscopic. 
 Based on the shape of basidiocarp organisms are named as Button mushroom, 

birds nest fungi, Gelly fungi stink horn, bracket fungi etc. 
 They form a hook like structure called Clamp connection on dikaryotic hyphae. 
 Presence of long lived dikaryotic phase which is nutritionally independent. 
 Asexual reproduction by budding, fragmentation, conidia, arthrospores. 
 Sexual reproduction by somatogamy. 
 Life cycle is Dikaryotic. 

Subphylum: Ustilaginomyctoina 

Class: Ustilagnimycetes 



Order: Ustilaginales 

 They are ecologically obligate plant parasites causing ‘smut’diseases. 
 Smut means sooty black powdery mass of spores formed on the infected plants. 
 They form well developed mycelium which is intercellular producing haustoria. 
 They form dolypore septum without parenthosome. 
 Presence of dikyaryotic phase which is long lived and nutrionally independent. 
 They produce only Basidiospores and teliospores. 
 Teliospores on germination produce septate promycelium (basidium) on which 

Basidiospores will be produced terminally and laterally. 
 Teliospores are formed in sori. 
 Teliospores may be free, in pairs or aggregated in more or less persistent spore balls. 

Important genera: Ustilago, Sphaecelotheca, Sporosorium, Tolyposporium 

Loose smut of wheat – Ustilago nuda var. tritici 

Grain smut of sorghum – Sporosorium sorghi 

Long smut of Sorghum – Tolyposporium ehrhenberghii 

Order: Urocystidiales 

 Promycelium is hollow bearing two to six Basidiospores. 
 Teliospores produced in balls consist of 1-4 fertile central cells surrounded by a 

peripheral layer of hyaline sterile cells. 

Eg: Urocystis cepule – onion smut,  Urocystis agropyri – flag smut of wheat 

Class: Exobasidiomycetes 

Order: Tillatiales 

 Members cause disease called ‘Bunt’. 
 Promycelium is hollow unseptate bearing filiform or elongated Basidiospores. 
 Basidiospores are produce terminally. 
 Members produce trimethyl amine chemical which imparts foul or fishy smell to the 

infected kernels. 
 Eg: Tilletia 
 Neovossia indica – Karnal bunt of wheat. 
 Tilletia foetida – Smooth spore bunt of wheat 

Order: Pucciniales (Earleir called as Uredinales) 

 Members cause disease called ‘Rust’. 
 Mycelium is branched filamentous septate and intercellular forming haustoria. 
 Presence of dolypore septa but without parenthosomes. 
 They are obligate plant parasite. 



 They may be Autoecious or Heteroecious in nature. 
 They are polymorphic producing various types of spores (Pycniospore, Aeciospore, 

Uredospore, Teliospore and Basidiopsore). 
 Sexual reproduction is through spermatization where in spermatia fertilize special 

receptive hypha in spermagonia. 
 Basidiospores discharge by actively or explosively. 
 Genera: Puccinia, Uromyces, Melampsora, Phakpsora, Gymnosporangium. 

Subphylum: Agaricmycotina 

Class: Agaricomycetes 

 Members are saprobes, symbionts and parasites 
 They produce well developed mycelium. 
  Presence of dolypore septa with parenthosome 
 Clamp connections may be present or absent. 
 Plasmogamy is through samotagamous. 
 They produce fruiting body called basidiocarp/ basidiomata. 
 Basidiocarp vary in size, shape and structure. 
 Basidiospores may be ballistospore or statismospores. 

Order: Agaricales 

 It includes gilled and non-gilled fungi. 
 Edible fungi  are called ‘Mushroom’ and poisonous ones called ‘Toadstools’ 
 Genera used as Edible fungi are: Pleurotus (Oyster mushroom), Agaricus (White 

button mushroom), Volveriella (Paddy straw mushroom). 
 Example of Poisonous fungi: Amanita  phalloides (Death chair or death cap), A.verna 

(destroying angel), A.muscaria (fly agaric). 
 They produce poiosonous compound called Amanitin and Phalloidin. 

 


