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Abstract 

More than 800 species of fungi are known to cause plant diseases. Fungal pathogens are among the 

major biological constraints to crop productivity, accounting for nearly 20-30% of annual crop losses 

worldwide. Genera such as Fusarium, Alternaria, Colletotrichum, Rhizoctonia, Sclerotium, Puccinia, 

and Ustilago are associated with economically important diseases affecting roots, stems, leaves, and 

reproductive organs. Their pathogenicity involves diverse mechanisms, including vascular colonization, 

tissue invasion, necrosis, nutrient acquisition, and formation of specialized survival structures. These 

pathogens persist and spread through soil, seed, crop residues, rain splash, and wind, enabling rapid 

disease establishment. Increasing disease pressure under changing climatic conditions highlights the 

need for accurate diagnosis and integrated management to minimize crop losses and sustain agricultural 

productivity. 

 

Keywords: Fungal pathogens, plant diseases, crop losses, Fusarium, Alternaria, Colletotrichum, 
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Introduction 

Plant pathogenic fungi are responsible for nearly 20-30% of annual crop losses worldwide. 

Accurate identification of fungal genera is the first step in disease diagnosis, forecasting, and 

integrated management. Understanding the fungal biology not only helps to reduce economic 

losses but also contributes to sustainable agriculture and global food security. 

Throughout history, microscopic plant pathogens have shaped the course of agriculture, 

economies, and even human civilization. One of the most striking examples is the Irish 

Potato Famine (1845-1852), during which late blight disease, caused by the oomycete 

Phytophthora infestans, destroyed potato crops across Ireland. The resulting famine led to 

the deaths of more than one million people and forced millions more to emigrate, 

demonstrating how a single plant disease can trigger humanitarian and economic crises. 

Although P. infestans is an oomycete rather than a true fungus, this historic event 

underscores the devastating impact of fungal and fungus like pathogens on global food 

security. 

Fungi are a big heterogeneous group of organisms spread over three kingdoms: Fungi. 

Chromista and Protozoa. The members of first two kingdoms are much similar in their 

thallus construction and absorptive nutrition, whereas the protozoan fungi are much different. 

Nevertheless, the unity in diversity is remarkable and they are inseparable by their 

morphology, ecology and nutrition.  

Fungi are microorganisms having chlorophyll less, nucleated, unicellular or multicellular 

filamentous bodies which reproduce by division of vegetative cells or by well defined 

asexual or sexual spores. Today, fungal pathogens remain among the most destructive agents 

of plant disease, causing substantial losses in crop yield and quality worldwide. They infect 

virtually every plant organ, including seeds, roots, stems, leaves, flowers, and fruits, reducing 

agricultural productivity and threatening sustainable food production. Annual losses 

attributed to fungal diseases amount to billions of dollars, affecting both staple food crops 

and high-value horticultural commodities. 

The plant pathogenic fungi survive through the agency of soil, seed,alternate or weed hosts 

and are dispersed by these and other agencies. Several fungal genera, including Fusarium, 

Alternaria, Colletotrichum, Rhizoctonia, Sclerotium, Botrytis, Cercospora, Magnaporthe, 

Puccinia, and Ustilago, are responsible for some of the world's most economically important  
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 plant diseases. These pathogens employ diverse infection 

strategies, produce specialized survival structures, and 

spread efficiently through soil, seed, water, wind, and 

infected plant material, making their management 

particularly challenging. 

With changing climatic conditions, intensified agricultural 

practices, and increasing global movement of plant 

materials, the incidence and severity of fungal diseases are 

expected to rise. Consequently, a comprehensive 

understanding of the biology, epidemiology, host range, and 

management of major fungal genera is essential for 

developing effective disease management strategies and 

ensuring global food security. 

This chapter explores the major fungal genera responsible 

for plant diseases, highlighting their biological 

characteristics, important diseases, host plants, economic 

significance. 

 
Table 1: Major fungal genera 

 

Genus Major Disease Survival Structure Mode of Spread 

Fusarium Wilt Chlamydospore Soil, seed 

Alternaria Leaf blight Conidia Wind 

Colletotrichum Anthracnose Acervuli Seed, rain splash 

Rhizoctonia Damping-off Mycelium, sclerotia Soil 

Sclerotium Stem rot Sclerotia Soil 

Puccinia Rust Uredospores Wind 

Ustilago Smut Teliospores Seed 

 

1. Fusarium (Major wilt and root rot causing 

microorganism): There are four genera of fungi that cause 

vascular wilts: Ceratocystis, Ophiostoma, Fusarium, and 

Verticillium. Each of them causes disease on several 

important crop, forest, and ornamental plants. Fusarium 

causes vascular wilts of vegetables and flowers, herbaceous 

perennial ornamentals, plantation crops, and the mimosa 

tree (silk tree). Most of the wilt causing Fusarium fungi 

belong to the species Fusarium oxysporum. Different host 

plants are attacked by special forms or races of the fungus. 

The fungus that attacks tomato is designated F. oxysporum 

f. sp. lycopersici; cucurbits, F. oxysporum f. sp. 

conglutinans; banana, F. oxysporum f.sp. cubense; cotton, 

F. oxysporum f. sp. vasinfectum; carnation, F. oxysporum f. 

sp. dianthii; and so on. As mentioned earlier, Fusarium wilts 

affect and cause severe losses on most vegetables and 

flowers; several field crops, such as cotton and tobacco; 

plantation crops, such as banana, coffee, and sugarcane. 

 

  
 

Plate 1: Symptoms of fusarium oxysporium on Chickpea, Plate 2: Vascular discoloration in Chickpea due to Fusarium oxysporum  

 

Pathogen 

The mycelium is colorless at first, but with age it becomes 

cream-colored, pale yellow, pale pink, or some what 

purplish. The fungus produces three kinds of asexual spores 

microconidia, which have one or two cells, oval or comma 

shaped, pyriform or elongate are the most frequently and 

abundantly produced spores under all conditions, even 

inside the vessels of infected host plants. Macroconidia are 

the typical “Fusarium” spores; they are spindle shaped, three 

to five celled, have gradually pointed and curved ends, and 

appear in sporodochia like groups on the surface of plants 

killed by the pathogen. Chlamydospores are one- or two- 

celled, thick-walled, round spores produced within or 

terminally on older mycelium or in macroconidia. All three 

types of spores are produced in cultures of the fungus and 

probably in the soil, although only chlamy dospores can 

survive in the soil for long. 

 

Fusarium solani 

  

 
 

Pure culture 
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Microscopic photo 
 

Plate 3: Fungal colony culture and sickle-shaped microscopic 

spores 

 
Table 2: Diseases caused by Fusarium  

 

Sr.No Host Disease Pathogen 

1 Tomato Wilt of tomato 
Fusarium oxysporum 

f.sp.lycopersici 

2 Cotton Wilt of cotton 
Fusarium oxysporum f.sp. 

vasinfectum 

3 Banana Panama wilt 
Fusarium oxysporum f.sp. 

cubense 

4 Chikpea Chikpea wilt 
Fusarium oxysporum f.sp. 

ciceri 

 

2. Alternaria 

The fungi causes leaf spots, blights, fruit rots and stem rots 

in plants. The leaf spots are generally dark brown to black, 

often numerous, enlarging and developing in concentric 

rings which gives target board like appearance with distinct 

bands of dark and light colours. 

 

 
 

Plate 4: Symptoms caused by Alternaria alternata on tobaco 

 

Pathogen 

The genus stands distinct from other genera by its 

transversely and longitudinally septate conidia (muriform). 

The conidia show a distinct beak which may be short or vry 

long.the conidia generally formed in chains. These are dark 

brown, typically obclavate. The beak is light in colour and 

serve as conidiophore. 

 

Alternaria alternata  

 

 
 

Pure culture 
 

 
 

Microscopic photo 
 

Plate 5: White fungal colony with microscopic, septate conidia 

 
Table 3: Diseases caused by Alternaria 

 

Sr.No Host Disease Pathogen 

1 
Tomato & 

Potato 

Early blight of tomato 

&potato 
Alternaria solani 

2 Onion Purple blotch of onion Alternaria porri 

3 Crucifers Black spots of crucifers 
Alternaria 

brassicae 

4 Brinjal Alternaria leaf spot 
Alternaria 

melongenae 

5 Tobaco Brown spot 
Alternaria 

alternata 

 

3. Colletotrichum 

There are about 60 species of colletotrichum that cause coal 

like leaf spot diseases on crops. Several species of 

Colletotrichum cause serious anthracnose disease on 

numerous important annual crop and ornamental plants. 

Some of them produce their teleomorph, Glomerella 

cingulata, with some frequency and are sometimes referred 

to as Glomerella diseases.the former genus Gloeosporiun is 

now merged into Colletotrichum 
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Plate 6: Anthracnose symptoms caused by Colletotrichum falcatum(Red rot of sugarcane)  

 

Pathogen 

Acervuli may be subcuticular, subepidermal or epidermal, 

with a characteristic peripheral ring of black, long and stiff 

setae. Conidia are one celled cylindrical or falcate. 

 
Table 4: Diseases caused by colletotrichum  

 

Sr.No Host Disease Pathogen 

1 Sugarcane Red rot of sugarcane 
Colletotrichum 

falcatum 

2 
Citrus and 

mango 
Anthracnose 

Colletotrichum 

gloesporioides 

3 Jowar Anthracnose of jowar 
Colletotrichum 

graminicola 

4 Beans Anthracnose of beans 
Colletotrichum 

lindemuthianum 

5 Onion 
Onion anthracnose or 

smudge 

Colletotrichum 

circinan 

6 Chilli Chilli Anthacnose 
Colletotrichum 

capsici 

 

4. Rhizoctonia 

Rhizoctonia diseases occur throughout the world and cause 

serious losses in a wide range of crops. They affect almost 

all vegetables and flowers, as well as several field crops, 

turfgrasses, ornamental plants, shrubs, and trees. 

Rhizoctonia is a soil-inhabiting basidiomycete that mainly 

attacks roots, stems, tubers, corms, and other plant parts that 

develop in or near the soil. 

The most common symptoms include damping-off of 

seedlings, root rot, stem rot, and stem canker. In some hosts, 

the fungus may also cause rotting of storage organs and 

blights or spots on leaves, particularly those close to the 

ground. 

Rhizoctonia and Sclerotium were historically called “sterile 

fungi” because they were thought to produce only sclerotia 

and not to form any sexual or asexual spores. These fungi 

can survive in soil and plant debris and are important causes 

of diseases in many agricultural and horticultural crops. 

 

 
 

Plate 7: Symptoms of Rhizoctonia sp on rice causing Sheath blight 

of rice 
 

Pathogen 

These are imperfect fungi which do not form even asexual 

spores and therefore called mycelia sterilia. The sclerotia are 

formed in great numbers on the surface of infected roots and 

are clearly visible. This structure pepetuate and disseminate 

fungus. The hyphae which are branches arise at right angle 

(90%) from below the septa and show distinct constriction 

at the point of origin. 

 

Rhizoctonia bataticola 

 

 
 

Pure culture 
 

 
 

Microscopic photo 
 

Plate 8: Grey fungal culture and microscopic dark pycnidia 
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 Table 5: Diseases caused by Rhizoctonia 

 

Sr.No Host Disease Pathogen 

1 Rice Sheath blight of rice Rhizoctonia solani 

2 Wheat Seedling blight of wheat Rhizoctonia solani 

3 Beans Dry root rot of beans Rhizoctonia bataticola 

4 Fruits Seedling blight Rhizoctonia spp 

5 Cotton  Root rot Rhizoctonia bataticola 

 

5. Sclerotium 

Sclerotium diseases occur mainly in warm climates and 

affect a wide range of plants. They can cause damping-off 

of seedlings, stem canker, crown blight, and root, crown, 

bulb, tuber, and fruit rots. The fungus often causes serious 

losses in fleshy fruits and vegetables, particularly during 

transportation and storage. 

In the United States, these diseases are commonly known as 

southern wilts or southern blights. They affect many crops, 

including vegetables, flowers, legumes, cereals, forage 

plants, and weeds. Young seedlings are highly susceptible; 

the fungus rapidly invades them, causing them to die. In 

older plants, the fungus usually does not invade the entire 

plant but grows into the cortex and gradually or rapidly 

girdles the stem, eventually causing plant death. 

Infection commonly begins on the succulent stem near or 

just below the soil surface. A characteristic dark-brown 

lesion develops at the infection site and may gradually 

expand, leading to girdling and subsequent wilting and 

death of the plant. 

 

 
 

Plate 9: Rotting of potato tubers due to Sclerotium rolufsi 

 

Pathogen 

The fungus, Sclerotium spp., produces abundant white, 

fluffy, branched mycelium that forms numerous sclerotia 

but is usually sterile, i.e., does not produce spores. 

Sclerotium rolfsii, which causes the symptoms described 

earlier on most of the hosts, occasionally produces 

basidiospores at the margins of lesions under humid 

conditions. Its perfect stage is Aethalium rolfsii. 

  

 
 

Pure culture 
 

 
 

Microscopic photo 
 

Plate 10: White fungal colony and microscopic hyphal clamp 

connection 

 
Table 6: Diseases caused by Sclerotium  

 

Sr.No Host Disease Pathogen 

1 Potato Sclerotium rot Sclerotium rolfsii 

2 Dry root rot Chickpea Sclerotium rolfsii 

3 Brinjal Collar rot Sclerotium rolfsii 

4 Green gram Stem rot Sclerotium rolfsii 
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 Puccinia 

Rust fungi are among the most destructive plant pathogens 

and belong to the class Basidiomycetes, mainly within the 

order Uredinales. This group contains about 4,938 species 

that parasitize angiosperms throughout the world. Most rust 

fungi are highly specialized parasites and infect only 

particular plant genera, species, or even specific varieties. 

Rust fungi that are morphologically similar but infect 

different host genera are often considered specialized forms 

of the same species. Rust diseases can cause severe damage 

to crops and have historically resulted in famines and major 

economic losses, sometimes affecting large regions and 

even entire countries. 

 

 
 

Plate 11: Black Stem rust of wheat 

 
Table 7: Diseases caused by Puccinia 

 

Sr.No Host Disease Pathogen 

1 Wheat 
Black Stem 

Rust 

Puccinia graminis f. sp. 

tritici 

2 Barley Barley Rust P. graminis f. sp. hordei 

3 Corn corn rust P. sorghi 

4 Sugarcane 
ugarcane 

rusts 
P. sacchari 

5 Sorghum Sorghum rust P. purpurea 

6 sunflower 
Sunflower 

rust 
p. helianthi 

 

7. Ustilago  

Ustilago is a large genus of smut fungi belonging to the 

order Ustilaginales. It contains about 300 species, most of 

which parasitize monocotyledonous plants. Around 200 

species are known to infect members of the family Poaceae, 

including economically important cereals such as wheat and 

barley. 

Ustilago species produce dark, thick-walled teliospores. 

These spores usually germinate to form a cylindrical, mostly 

four-celled basidium. Each basidial cell produces small 

haploid cells called basidiospores or sporidia by repeated 

budding. These cells represent the yeast-like stage of the 

fungus. When compatible cells come into contact, they may 

fuse and form the dikaryotic stage, which is generally 

responsible for infection of the host plant. 

Teliospores can germinate naturally in many species, while 

in some cases germination can be stimulated by treatments 

such as soaking in water or plant extracts. In several 

Ustilago species, the basidial cells can fuse directly without 

producing sporidia. The complete life cycle has been studied 

in only a few species because the dikaryotic stage may be 

unstable under laboratory conditions. 

Overall, Ustilago is an important genus of smut fungi that 

mainly infects higher monocotyledonous plants and causes 

serious diseases in several economically important cereal 

crops. 

 

  
 

Plate 12: a). Loose smut of wheat. b) Whip Smut of Sugarcane 
 

Table 8: Diseases caused by Ustilago 
 

Sr.No Host Disease Pathogen 

1 Wheat Loose smut of wheat Ustilago tritici 

2 Barley Looae sumt of Barley Ustilago nuda 

3 Maize Smut of maize Ustilago maydis 

4 Sugarcane Whip smut of sugarcane 
Ustilago 

scitaminia 

 

General Management of Fungal Plant Pathogens 

The management of fungal diseases requires an integrated 

approach combining preventive, cultural, biological, and 

chemical methods to minimize disease incidence while 

reducing the risk of fungicide resistance and environmental 

contamination. 

 

1. Use of healthy planting material 
Use certified disease free seeds and planting material.  

Treat seeds with recommended fungicides or biological 

agents before sowing.  

 

2. Crop rotation 
Rotate with non-host crops for 2-3 years to reduce soil borne 

inoculum, particularly for Fusarium, Rhizoctonia, and 

Sclerotium.  

 

3. Field sanitation  
Remove and destroy infected crop residues for reduction of 

inoculum. 

Eliminate volunteer plants and weed hosts that may harbor 

pathogens.  

 

4. Resistant varieties 
Cultivate resistant or tolerant cultivars whenever available 

to reduce disease pressure.  

 

5. Balanced nutrient management 
Apply balanced fertilizers based on soil testing.  

Avoid excessive nitrogen fertilization, which may increase 

susceptibility to several foliar diseases.  

 

6. Irrigation management 
Avoid prolonged leaf wetness and waterlogging.  

Use proper drainage and irrigation scheduling to reduce 

disease development.  
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 7. Biological control 
Apply beneficial microorganisms such as Trichoderma spp., 

Pseudomonas fluorescens, and Bacillus spp. as seed 

treatment or soil application to suppress soil-borne 

pathogens.  

 

8. Chemical management 

 Apply fungicides only when disease risk exceeds the 

economic threshold.  

 Select fungicides registered for the target crop and 

pathogen.  

 Rotate fungicides with different FRAC modes of action 

to delay resistance development.  

 Always follow the manufacturer's label 

recommendations and local regulatory guidelines.  

 

9. Disease monitoring 
Regularly scout fields for early symptoms.  

Confirm pathogen identity through laboratory diagnosis 

when necessary before implementing management 

measures.  

 

10. Integrated Disease Management (IDM) 
The most effective and sustainable approach is the 

integration of resistant varieties, cultural practices, 

biological control, and need-based fungicide applications. 

 

Conclusion 

Fungal pathogens remain one of the greatest biological 

threats to global agriculture, causing substantial losses in 

crop yield, quality, and economic returns. The major fungal 

genera discussed in this article differ in their biology, host 

range, disease symptoms, and survival mechanisms, yet all 

require timely diagnosis and integrated management for 

effective control. A sound understanding of their taxonomy, 

epidemiology, and disease cycle is essential for developing 

sustainable disease management strategies. The integration 

of resistant cultivars, cultural practices, biological control 

agents, and need based fungicide application, following 

label recommendations and resistance management 

principles, offers the most effective approach to minimizing 

crop losses while ensuring environmental sustainability. 

Continuous surveillance, accurate diagnosis, and farmer 

awareness will remain key components of successful plant 

disease management. 

 

Future Perspectives 

Future research should focus on the development of rapid 

and accurate diagnostic tools, climate-resilient disease 

forecasting systems, and environmentally sustainable 

disease management strategies. Emerging technologies such 

as molecular diagnostics, artificial intelligence, remote 

sensing, and nanotechnology have the potential to 

revolutionize the detection and management of plant 

diseases. Greater emphasis should also be placed on 

biological control, microbiome based approaches, and 

precision agriculture to reduce dependence on conventional 

fungicides. Collaborative efforts among researchers, 

extension agencies, policymakers, and farmers will be 

essential to develop resilient crop protection systems 

capable of addressing the increasing challenges posed by 

climate change, pathogen evolution, and global food 

security. 
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