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SYLLABUS 

Theory content:  

Symptoms, etiology, disease cycle and management of following 

diseases: 

Wheat: Rusts, Loose smut, Karnal bunt, Alternaria blight, and Ear cockle: Cumin: Alternaria 

blight, Powdery mildew and wilt: Coriander: Stem gall, Wilt, Root rot and Powdery mildew: 

Fenugreek: Powdery mildew: Chillies: Anthracnose and fruit rot, Wilt and Leaf curl: Gram: 

Wilt, Root rot, Chickpea stunt and Ascochyta blight: Onion and Garlic: Purple blotch, 

Smudge, Bulb rot, Downy mildew and Stem phylium blight: Sugarcane: Red rot, Smut, Wilt, 

Grassy shoot, Ratoon stunting and Mosaic: Sunflower: Sclerotinia stem rot and Alternaria 

blight: Mustard: Alternaria blight, White rust, Downy mildew and Powdery mildew: 

Mango: Anthracnose, Malformation, Powdery mildew, Black tip, Die back, Loranthus and 

Red rust: Potato: Early and late blight, Black scurf, Bacterial brown rot, Scab, Wart, Leaf 

roll, Spindle tuber, Black heart and Mosaic: Citrus: Canker, Citrus greening, Tristeza and 

Gummosis: Grape vine: Downy mildew, Powdery mildew and Anthracnose: Fennel: 

Ramularia blight, stem rot and Sugary disease: Cruciferous vegetables: Alternaria leaf spot, 

Club root and black rot: Ginger and Turmeric: soft rot and Leaf spots; Sapota: Leaf spot 

and Sooty mold: Marigold: blight and Bud rot; Guava: Wilt, Root knot and Anthracnose; 

Ber: Powdery mildew; Cucurbits: Downy mildew, Powdery mildew, wilt, Mosaic and 

Gummy stem blight; Rose: Dieback, Powdery mildew and black leaf spot; Apple: Scab, 

Powdery mildew, Fire blight; Strawberry: Leaf spot and Fruit rot; Peach: Leaf curl; Lentil: 

Rust and Wilt; Pea: Downy mildew, Powdery mildew and Rust. 

Suggested readings: 

1) Chaube, H. S. and Pundir, V. S. (2005). Crop diseases and their management. Prentice 

Hall of India Pvt. Ltd., New Delhi. Pp. 703. 

2) George, N. Agrios (2014). Plant Pathology. Reed Elsevier India Pvt. Ltd., New Delhi. 

Pp. 922. 

3) Henry L. D. C. and Devasahayam, H. L. (2011). Crop Diseases Identification, 

Treatment and Management - An Illustrated Handbook. New India Publishing 

Agency, Pitam Pura, New Delhi. Pp. 619. 

4) Rangaswami, G. and Mahadevan, A. (1999). Diseases of crop plants in India. Prentice 

Hall of India Pvt. Ltd., New Delhi. Pp. 536. 

5) Singh, R. S. (2001). Plant Diseases. Oxford and IBH Publishing Co. Pvt. Ltd, New 

Delhi. Pp. 686. 
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Terminology 

Plant Disease:  

Any malfunctioning of host cells and tissues that results from continuous 

irritation by a pathogenic organisms or environmental factors that leads to 

development of symptoms.  

Infectious disease:  

Those diseases that results from infection of plant by a pathogen. In such 

disease pathogen can grow and multiply rapidly on diseased plants.  

Symptoms:  

The external and internal reactions or alteration of a plant as a result of 

disease. 

Sign: 

It is the characteristic of causal organism which will indicate the presence 

of causal organism. 

Pathogen:  

An entity that can cause the disease.  

Parasite:  

An organism living upon or in another living organism (the host) and 

obtaining its food from the invading host is called a parasite. 

Parasitism:  

 Parasitism is a non-mutual relationship between organisms of different 

species where one organism, the parasite, benefits at the expense of the other, 

the host.  

Host:  

A living organism containing or invaded by a parasite, which obtains its 

nutrients from the organism. or a plant that supports the growth and 

development of the parasite that has infected it.  

Infection: 

The initiation and establishment of a parasite within a host plant.  

Obligate parasite:  

A parasite that can grow only on living organisms. 
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Propagule:   

One unit of inoculum of any pathogen is called a propagule.  

Inoculum:  

The pathogen(s) that lands on or is otherwise brought into contact with 

the plant is called the inoculum.  

Primary inoculum: 

An inoculum that survives dormant in the winter or summer and causes 

the original infections in the spring or in the autumn is called a primary 

inoculum.  

Primary infections:  

The infections causes by primary inoculum is called primary infections.  

Secondary inoculum:  

An inoculum produced from primary infections is called a secondary 

inoculum. 

Secondary infections:  

The infections causes by secondary inoculum is called secondary 

infections.  

Alternate host:  

Plants not related to the main host of parasitic fungus, where it produces 

its different stages to complete one cycle (heteroecious).  

Alternative host:  

A plant other than the main host that a parasite can colonize; alternative 

hosts are not required for completion of the developmental cycle of the parasite.  

Collateral host:  

The wild host of same families of a pathogen is called as collateral host.   

Epidemiology:  

The study of the inter relationships between a given pathogen, the 

environment and groups or populations of the relevant hosts. 
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1. Wheat (Triticum aestivum) 

(1) Loose Smut 

 Loose smut disease often causes severe damage, destroying up to 40% in a certain 

locality but overall loss is around 2-3 per cent.  

C.O     : Ustilago nuda var. tritici Schaf. 

Class            : Basidiomycetes 

Order  : Ustilaginales 

Family : Ustilaginaceae 

Local Name: Anavarut Angariyo 

 

Symptoms: 

 It appears at the time of ear head formation. Until it is difficult to differentiate 

between healthy and diseased. 

 The symptoms are evident only at the time of emergence of the panicle from boot 

leaf.  

 All the spikelets in a panicle transform into a mass of black powdery spores.  

 The infected panicle emerges two days earlier than healthy and the spores are covered 

with the silvery membrane.  

 This thin membrane gets ruptured exposing the mass of black spores. The spores are 

easily blown by wind leaving the bare rachis. 

 

Disease cycle: 

 It is internally and externally seed borne and is systemic.  

 The fungus is carried over in the seed as dormant mycelium. When the infected seed 

planted, seed germinates the mycelium becomes active grow intercellularly in 

seedlings till it reaches to earhead formation.  

 It grows along with the plant and when the panicle is produced the mycelium reaches 

the ovaries and transforms the ovaries into a mass of black smut spores. 

 Secondary spread occurs through wind borne smut spores (Teliospore). Teliospore 

liberates in air and land on flowers, germinates through stigma and through ovary wall 

establish in seed embryo and remain dormant.    

 The sporidia infect the healthy flowers.  

 

Favourable conditions: 

 Temp. 18-20
0
 C 

 High humidity (60-85%) during flowering 
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Disease cycle of loose smut of wheat 

Management: 

 Use disease free seed for sowing. 

 Hot water treatment at 20
0 

C for 5 hrs. then transferred into 49
0 

C for about 1 min. and 

again 52
0 

C for 11 min. (20
0 

C for 5 hrs. → 49
0 

C for 1 min. → 52
0 

C 11 min.) and 

immediately place in cold water. 

 Seed treatment with vitavax or benlate @ 2.5 g/kg seeds or carboxin or carbendazim 

@ 2 g/kg of seeds. 

 Solar treatment (Luthra and Sattar, 1934): Soak the seeds in cool water for 4 hrs. 

followed by spreading and drying of seeds in bright sun (44
0
 C) for 4 hrs. in the 

afternoon. This can be practiced in the areas where the summer temperatures are high 

(42-44
0
 C). 

 Use resistant varieties: Kalyansona, WG-307, C-302, PV-18. 

 

(2) Karnal Bunt 

The disease was first reported in India from Karnal (Haryana) by Mitra in 1931. 

There are three bunts. 

1. Stinking bunt         : Tilletia caries 

2. Dwarf / Hill bunt   : Tilletia foetida  

3. Karnal bunt            : Neovossia indica  (Formerly: Tilletia indica) 

 

Symptoms: 

 No symptoms are seen until the earhead emerges. 

 The infection is usually confined to a few grains in the spike with irregular 

arrangement. 

 In some cases the infection may spread to only a part of the grains. In severe cases, 

the grain is reduced to black shiny sac of teliospores.  

 As the grains mature the outer glumes spread and the inner glumes expand, exposing 

the bunted grains.  
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 The bunt balls are first enclosed by the pericarp but when it bursts the masses of bunt 

spores are exposed.  

 The bunt affected plants emits a foul smell which is mainly due to the presence of 

Trimethylamine. 

Disease cycle: 

 Primary source: Smut spore (teliospore) germinate in the soil producing a large 

number of needle shaped primary sporidia (primordia) and sickle shape secondary 

sporidia. 

 Secondary spread: Air borne secondary sporidia infect ovary. 
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Favourable conditions 

 Moderate temperatures (19-23
0 

C) 

 High humidity (>70%) and cloudiness or rainfall during anthesis favours disease 

development in susceptible host varieties. 

Management: 

 Seed treatment with carboxin, thiophanate methyl, triadimephon @ 2 g/kg of seeds. 

 Follow strict quarantine measures. 

 Use disease free seed for sowing. 

 Judicious application of nitrogenous fertilizers. 

 Adjust date of sowing. 

 Intercropping with Gram or Lentil. 

 Spray with carbendazim @ 0.1% or carboxin @ 0.2% or Mancozeb @ 0.25%. 

 

(3) Wheat Rust 

 Rusts are among the earliest known disease of crop plant. Three different types of 

rusts are commonly infecting wheat. 

(I) Black or stem rust 

      C.O.  Puccinia graminis f. sp. tritici   (Pers.) Eriks. & Henn. 

(II) Leaf, Brown or Orange rust 

      C.O.:Puccinia recondita .f. sp. tritici Rob.ex.  Desm 

(III) Yellow or stripe rust 

C.O.          : Puccinia striiformis West. 

Class            : Basidiomycota 

      Order          : Uredinales      Family: Pucciniaceae 

(I) Black Rust 

 In India black rust occurs almost in all area. In Northern India it appears during March 

whereas it appears in November/ December in Southern part of India. 

 The fungus is obligate parasite living only on host plant. 

 In India 26 races (biotypes) have been reported.  

 Races 11, 15C, 34-4 & 122 are most predominant and virulent. 

 New Race from Uganda reported recently-UG99 

Symptoms: 

 The first symptoms is flecking of leaves, leaf sheath, culms and floral structures. 

 These flecks are the uredosori, which soon develop as oblong, reddish-brown 

pustules, frequently merging into one another, finally bursts to release brown 

uredospores and covers an entire leaf blade forming brownish appearance. 

 Later in the season, teleutosori are produced, often merging with one another to cause 

linear patches of black lesions which account for the name black rust. 

 On maturity teleutosori burst open, exposing mass of black spores. 

 In severe infection diseased part remain stunted, produce small spikes and shriveled 

grains or no grain at all.  

Disease cycle: 

 It is heterocious, full cycle rust requires more than one host to complete life cycle. 

 The uredo and teleuto stages occurs on wheat, barley and some grasses and the 

pycnidial and aecial stages on species of Barberis and Mahonia, an alternate host. 

mailto:Mancozeb@0.25%25
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 Puccinia graminis is long cycled rust (macro cyclic). At the time of reproduction it 

produces five distinct stages in a regular sequence. 

These are as follows: 

 Stage 0: Spermogonia bearing spermatia and receptive hyphae. 

 Stage I: Aecia bearing aeciospores. 

 Stage II: Uredia bearing uredospores. 

 Stage III: Telia bearing teleutospores. 

 Stage IV: Promycelia bearing basidiospores. 

     Out of these five stages, Uredo stage, Teleuto stage are produced on the primary 

host (wheat) and remaining two stages, (spermogonial and aecial stages) are produced 

on the secondary host i.e., barberry. 

Stages on Wheat Plant: 

Uredospore’s or Uredo stage: 

 Brown, oval shaped, thick walled marked with thin short spines. 

 They borne singly on stalks and germinate in water by germ tubes. 

 Upon infection the fungus produced uredosori, which release the uredospores. 

 As the disease advance same mycelium in host produces teleutospores either in 

uredosori or in teleutosori. 

Teleutospores or Telial stage: 

 Dark, chestnut brown, two celled, thick walled, smooth, rounded or pointed at the 

apex. 

 They germinate by producing a long, four celled promycelium and basidium on which 

four basidiospores are produced. 

 Germinate by germ tube and infect the alternate host barberry. 

 Later on produced pycnia mostly on upper side of leaf surface. 

Basidial Stage: 

After the resting period, the teleutospores germinate during the early part of 

spring. They germinate in situ and either one or both of its cells give rise to a germ 

tube known as promycelium. The promycelium (epibasidium) together with the 

teleutospore cell (hypo-basidium) is called basidium.  

 

Stages on Barberry Plant: 

Spermogonial or Pycnidial Stage: 

 Flask shaped with narrow opening produce numerous pycniosporophores. 

 At the tip of pycniosporophores small thin walled pycniospore (spermatia) is 

produced.  

 Pycniospore push out and mixed with honey like fluid which attract insects and that 

transfer to receptive hyphae projecting from pycnia.  

 Both fuse leading to fertilization and diplodization called spermatization followed by 

formation of aecial primordia on lower leaf surface.  

Aecial or Aecidial Stage: 

 Cup like aecia arise from diploid aecial primordia. 

 Form the base of aecium numerous aeciospores are produced in chain. 

 They are capable of infecting host wheat, barley and grasses leading to production of 

uredosori; the repeating stage. 

 The possibilities of the fungus to survive on self sown wheat, certain grasses growing 

in cool regions particularly at altitudes up to 2000 mt. in Himalaya or in Nilgiris Hills. 
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Disease cycle of Puccinia graminis f. sp. tritici 

 

Some information of Wheat Rust 

Primary infection is mainly through barberry, i.e., Berberis vulgaris. These barbery 

plants play a role in USA, Europe and Australia, where as in India they are not known to play 

any role in the perpetuation of the fungus. The source of inoculum for black rust comes from 

south, i.e., Nilgiri and Pulney hills. In plains of North India during summer months the 

uredospores cannot survive because of the high temperatures. The possibilities of the fungus 

surviving on ratoon tillers or self sown wheat plants, late and off season wheat crops and 

certain grasses growing in cool areas particularly in the foot hills of Himalayas in the North, 

the Nilgiris and Pulney hills in the South appear to be great. The grasses, viz., Briza minor, 

Bromus patula, Brachipodium sylvaticum and Avena fatua, harbor the fungus in the off-

season. It is believed that the fungus over summers on the wheat plants and grasses in the 

hilly areas and spreads to the plains in the main wheat crop season. In the central Nepal, the 

wheat crop sown in August and harvested in December, January becomes infected by P. 

graminis tritici from October. This may be a source of inoculum for the main crop sown in 

the plains, which becomes infected from February each year. 

Favourable conditions: 

 Temp. below 30
0 

C. 

 Cool condition. 

 Optimum temp. 17-18
0 

C during March-April in Northern India and November- 

December in Southern India. 
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Management: 

 Adjusting sowing date, to escape the crop from disease. 

 Application of balanced fertilizers. 

 Spraying of zineb-zinc sulphate combination 4-5 times @ 1 kg/450 lit. of water/acre 

during crop season controls the black and brown rust. 

 Seed dressing with plantvax protects seedling for about 7 weeks from rust. 

 Two sprays of carboxin 1% at later stage of plant growth give good control. 

 N.P.700 and N.P. 800 are resistant to all three rusts. 

 Lerma Rojo, Safed Lerma and Sonalika are highly resistant varieties to all the three rusts. 

 In Gujarat, GW-366, GW-496, HI- 8498, GW-1139, GW-322. For late sowing grow GW-

173. 

 Spraying of Zineb or Mancozeb (0.2%) 25-30 gram in 10 liter water or Hexaconazole 10 

ml in 10 liter water. 

 

(II) Orange Rust   

       C.O.: Puccinia recondita  

 It is also heterocious rust. 

 The uredial and telial stages appearing on wheat and some other grasses and the aecial 

and pycnidial stages on species of Thalictrum sp. 

Symptoms: 

 The first symptom of the disease is the appearance of minute, round, orange sori produced 

irregularly on leaves. 

 The sori turn brown with maturity. 

 Telial stage may form in the same pustule. 

Management: 

 Same as stem rust. 

 

(III) Yellow or Stripe Rust 

          C.O.: Puccinia striiformis West 

 It is heterocious rust, with uredial and telial stages occurring on wheat and a few 

related hosts such as Agropyron semicostatum, Bromus catharticus, Hordeum 

murinum. No alternate host for the fungus is known. 

 

Symptoms: 

 Uredosori appears as bright yellow pustules on leaves. 

 Elongated sori arranged in linear rows hence named as stripe rust. 

 

Management: 

          Same as stem rust. 
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(4) Ear Cockle / Tundu Disease of Wheat 

 This disease has been reported from Punjab, Haryana, U.P. and Rajasthan 

 First reported and discovered by Needham, 1743, while in India this disease was first 

reported by Hutchinson (1917) from Punjab. 

 In India it is known as “Sehun” disease. 

 Causal organism       :  combined action by 

           Nematode                 :  Anguina tritici 

           Bacteria                 :  Clavibacter tritici or Corynebacterium tritici 

Symptoms: 

 The characteristics symptoms are yellow slime on stem and inflorescences, which dries 

up to form sticky yellow layers and cause curling and twisting of spikes. 

 Most of the grains are replaced by galls formed by the nematodes and these galls carry 

causal bacterium. 

 The nematode alone causes winkling, twisting and various other distortion of the leaves, 

stem and produce small round galls on the leaves. The infected plants are shorter and 

thicker than healthy plants. 

Disease cycle:  

 The disease starts from the seeds contaminated with the nematode galls. When such 

contaminated seeds are sown in the field, they absorb moisture from the soil and the 

larvae (juveniles) escape from the galls and climb upon the young wheat plants.  

 At the time of flowering, the nematodes enter the floral parts and form galls in the 

ovaries. 

 Juvenile enter into into inflorescences and become adult in seed. 

 Each seed contain 80 or more adults of both sexes. 

 Nematode carry bacterial cell on their body from germination of seedlings to the 

inflorescences and thus both appear together. 

 The nematodes secrete some substances in the presence of the host bacterium which can 

remain viable for at least 5 years in the galls of A. tritici. 

 The nematode galls are reported to remain in the soil for 20 years or more and the 

bacterium can also survive for the same period inside the nematode gall. 

Management: 

 Seed soaking in brine solution (14.5 kg salt / 450 lit of water) to separate out the galls. 

 Wheat, barley or oat should not be sown in the infested soil. 

 Spray the crop with streptocycline 1g in 10 liters of water. 

 

(5) Leaf Blight / Alternaria Leaf Spot  

      C.O.: Alternaria triticina  

Reported by Prasad and Prabhu in 1962 from India. 

Symptoms: 

 Reddish brown oval spots appear on young seedlings with bright yellow margin.  

 In severe cases, several spots coalesce to cause drying of leaves. The young leaves are 

not usually infected. 

 The disease appears in the field when the crop is 7-8 weeks old. 

 Heavily infected fields display a brunt appearance. 
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Favourable conditions: 

 25
0
 C temp. coupled with high humidity. 

Disease cycle: 

 Pathogen over summers in plant debris and soil.  

 Primary spread is by externally seed-borne conidia.  

 Secondary infection is mainly through wind-borne conidia. 

Management: 

 Presoaking of seeds in water for 4 hrs. followed by 4 hrs. Hot water treatment at 52
0 

C 

for 10 minutes. 

 Spraying of mancozeb @ 0.2 % 

 

…..x…..x…..x….. 

 

 

2. Diseases of Cumin 

 

There are three diseases occurs in cumin in our region. 

1. Powdery mildew      C.O.: Erysiphe polygony  

2. Alternaria blight      C.O.: Alternaria burnsii 

3. Wilt                           C.O.: Fusarium oxysporum f. sp. Cumini 

 

1. Powdery mildew    

C.O.:  Erysiphe polygoni 

Phylum: Ascomycotina 

Order:  Erysiphales 

Family: Erysiphaceae 

Economic Importance: 

 The losses due to this disease ranged from 10-15%, if the disease appears late. 

But, if it appears during flowering stage, the losses may be 50%. 

Symptoms 

  The infection takes place at any stage of plant growth, but more severe at 

flowering stage. 

  Small, white or greyish spots appear on lower leaves.  

  They gradually enlarge, coalesce and cover the entire surface with whitish 

mycelial growth and conidia of the fungus. 

  The infection rapidly spreads to stem, flowers and seeds.  

  Under warm and moist condition, the spread of the disease is very rapid and entire 

plant becomes affected and dries off. In case of severe attack, the leaves/plants 

show ashy white appearance.  

 Seed setting is also adversely affected. The seed from infected plants are small and 

light in weight. Late sown crop is severely affected. Early infection inhibit seed 

formation. 
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Disease Cycle: 

 The fungus is ectoparasitic, spreading on the surface of host and sending haustoria 

into epidermal cells to draw out nutrients.  

 The Cleistothecia occur either in cluster or scattered on host tissues.  

 Primary infection is through Cleistothesia (Ascospore).  

 It also survives on Collateral host from which it provides primary source of infection.  

 Secondary infection: Through air borne conidia. 

Favorable conditions: 

 Soil temperature 20-22
0 

C, Low relative humidity < 60%, Cloudy weather. 

Management: 

 Late sowing should be avoided. 

 Spray wettable sulphur 80 WP @ 0.2% (25 g/10 liter water) from the start of the 

disease.  

 Carbendazim 50 % WP 0.05 (10g /10 liter water) Or Hexaconazole 5% EC 0.005 % 

(10 ml /10 liter) also effectively controls the disease. 

 Dusting of sulphur powder (300 mesh) @ 15-20 kg/ha during early morning. (It is not 

recommended to spray dust sulphur in high temperature) 

 

2. Alternaria blight  

 

C.O        :Alternaria burnsii    

Class      :Deuteromycetes 

Order     :Moniliales 

Family   :Dematiaceae 

Local Name: Kali Charmi 

Secondary 

source of 

infection 

Primary source of infection 

Survive on collateral host 
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First report:  

The disease was reported first time from Kheda district (Gujarat) in 1938 by B. 

N.Uppal. 

 

Economic Important 

  It has been observed to be wide spread in all the cumin growing belt of Rajasthan. 

  The disease occurs in serious form in favorable weather conditions and may cause 

more than 70 per cent yield losses. 

Symptoms 

 The disease is characterized by small, isolated, ash-whitish color necrotic areas on 

the aerial parts of the plant, especially on tips of young leaves. 

  Necrotic areas gradually enlarge and coalesce to become  purple and eventually 

brown and  finally black 

 Under wet condition the infection spread on stem and blossoms. 

 Succulent leaves and blossoms are more affected and killed. 

 Under severe condition, the whole plant dried up and become black in color as it is 

burnt. 

 In severe case no seed formation and if seed produced found shriveled 

dark coloured, light in weight and non-viable. 

 Seed quality and cuminol content reduced drastically. 

 

Disease cycle  

 Primary source - seed to an extent of 10-32 %.   

 The pathogen also perpetuates in infected debris in field.  

 The fungus may remain viable for 10 months in seed and debris.  

 Secondary spread takes place through wind borne conidia. 

 

Favorable condition  

 Plants growing on side of irrigation channel are highly susceptible. 

 Conidial germination 26
 o
 – 27

o 
C. 

 After flowering plants become more susceptible. 

 Rain, cloudy humid weather and temperature 23
o
 – 28

o 
C favors the disease. 

 Cool, humid and cloudy weather 

 Wind and unseasonal rain favors disease development 

 Growing only cumin crop year after year on same field 

 Soil having water logging problem or poorly drainage favors disease 
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Management: 

 Before sowing the seed, seed treatment should be given with thiram or mancozeb 

@ 4 g/kg of seed.  

 Three sprays of chlorothalonil 75% WP @ 0.2 %. 

 When crop become 30-40 days, spray mancozeb 75% WP @ 26 g / 10 liter water 

and subsequent sprays at 10 to 12 days interval. 

 Use blight tolerant varieties i.e. Gujarat cumin-3 or 4. 

 Prophylactic spray of mancozeb may be given if weather conditions are found 

congenial for the disease development. 

 Timely sowing during first week of November. 

 Avoid water logging. 

 Optimum use of nitrogenous fertilizers. 

 Disease free field should be selected for cumin cultivation.  

 Follow crop rotation. 

 Select disease free seed for sowing. 

 Remove infected plant from field and destroy it. 

 Fungus can also survive on weed host, so remove the weed from field. 

 Preparation of small bed for light irrigation. 

 

3. Wilt 

     C.O.: Fusarium oxysporum f. sp. Cumini 

 In India, this disease occurs in Gujarat and Rajasthan states.  

 Crop loss of about 5-25% have been reported but, under severe condition losses 

may go as high as 70%. 

Infected plant 

 Seed and infected Plant Debris  

Primary sources of Infection  
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Symptoms 

 The plants are attacked at all stages of crop growth, but the disease usually appears 

in patches in the field when the crop is about one month old. 

 The affected plants turn yellow, wither and show characteristic wilt symptoms and 

dry up. 

 In the initial stage, top of the branches droop down and gradually infected plant 

dry-off. 

 The roots of diseased plants become dark brown. 

 On splitting the roots, vascular bundles appears brown coloured indicating the 

presence of fungal mycelium. 

 The disease spreads through the affected soil and in severe cases the whole plant 

wilts and the stems shrivels.  

 The affected seeds may carry the inoculum to the next season. 

                         
Diseases cycle: 

 Primary infection - Pathogen is mainly soil and seed borne, survives as 

chlamydospores  

 Secondary infection - Through macro-micro conidia through farm implements 

and irrigation water. 

 

Favourable condition:  

 Soil temp. 25-30
0
C 

  Mono cropping 

 

Management: 

 Use healthy seeds obtained from disease free crop. 

 Seed should be treated with carbendazim 50 WP or agrosan G.N. or ceresan @ 2 

g/kg. 

 Deep ploughing during summer.  

 Soil solarization  

 Crop rotation with cereals. 

  Use FYM/organic matter to enhance antagonistic activity of microbes. 
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 Use of bioagents like as fungal bio-agents: Trichoderma viride or Trichoderma 

harzianum and bacterial bio-agent Pseudomonas fluorescens as seed dresser and 

soil application (5.0 kg/ha). 

 Grow resistant variety like Gujarat Cumin -3, Gujarat Cumin -4. 

 Removal of infected plant from field. 

 

…..x…..x….x….. 

 

 

 

3. Diseases of Coriander (Coriandrum sativum L.) 

 

1. Powdery mildew   C.O:  Erysiphe polygoni 

2. Wilt                        C. O:  Fusarium oxysporum f. sp. corianderii 

3. Stem gall/Tumor   C.O:  Protomyces macrosporus  

4. Root rot                  C.O: Rhizoctonia solani  

 

1. Powdery mildew 

Causal Organism:  Erysiphe polygoni 

 Phylum: Ascomycotina 

 Order:  Erysiphales 

 Family: Erysiphaceae 

 

Symptoms 

  Small white circular patches appears on young part of stems and leaves.  

 These increases in size, often coalesce to cover extensive areas of leaf surface. 

 Affected leaves are reduced in size and distorted. Premature sterility is also         

common.  In serve cases, the umbels dry up. 

 Powdery mildew infection may also result in the development of discolored blotches 

(brown, red or purple) on leaves or stems. 

 White powdery growth appears on upper surface leaves and stems.   

 A severe attack of powdery mildew may lead to yellowing and premature leaf fall. 

Seed formation may not take place in affected plants. When seeds are infected, they 

become light in weight and shriveled. 

 

Favourable conditions: 

 High relative humidity. Young plants are more susceptible to infection. Excessive 

doses of nitrogen fertilizers. Cloudy weather condition. 
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Disease cycle:  

 Primary Source of Infection:  

 Cleistothecia perpetuating in infected plant debris from which ascospore is release. 

(Sexual Reproduction) 

 Secondary Source of Infection: Wind borne conidia. (Asexual Reproduction) 

 

Management 

 Collect infected fallen leaves and destroy them.  

 Dusting of 300 mesh sulphur dust @ 25 kg/ha to control this disease as soon as the 

symptoms are noticed.  

 Spraying of wettable sulphur 80 WP 0.2 % @ 25 gram/ 10 liter water or 

Hexaconazole (10 ml/10 liter water) can also be used to control the disease. If 

required two more sprays should be given at an interval of 15 days after first spray. 

 

2. Wilt  

C. O. Fusarium oxysporum f. sp. corianderii 

Symptoms 

 The disease can be easily recognized in the field by drooping of the terminal 

portions, followed by withering and drying up of leaves, eventually resulting in 

death. 

 The fungus affects root system of the plants. Stunting of the plant, severe wilting, 

premature defoliation without chlorosis, with dark longitudinal streaks on the 

stems and petioles.  

  Discoloration of vascular system of the root is observed. Partial wilting is also 

found.  In partially wilted plants growth is arrested.  

 The leaves become pinkish yellow to yellow. Sterility is often noticed in such 

plants.  Seeds, if formed are immature and light.  

  Severe infection in the early stage results in total failure of the crop. 

  Internal browning of the vascular tissue starting from the stem base often occurs.  

  Disease development is more rapid in young plants, which may die within 4-7 

days.  

  Occasionally, symptoms of crown and root rot on coriander may also occur. 

Favorable condition:  

 Most likely to occur under warm conditions (25-28°C). 

 Disease cycle:  

 P.S.I- Seed borne but can also persist in soil and crop debris as a chlamydospores.  

 Seed-borne inoculum is responsible for long distance transmission of the pathogen, 

local spread of the disease can occur by movement of infested soil, dust and crop 

debris.  

 S.S.I.- Macro and Micro-conidia transmitted by through rain or irrigation water. 
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Management:   

 Select healthy seeds for sowing. Seed treatment with hot water at 56-58°C for 20 min.  

 Grow disease resistant variety. Deep ploughing should be done during summer.  

 Crop rotation may also be followed. Seed treatment with carbendazim @ 1.5 g per kg 

seed or thiram 1.5 gm per kg seed. 

 Extreme dry climatic conditions should be avoided as it favors the disease.  

 The antagonistic fungi Trichderma viride @ 4 g/kg seed treatment is effective.  

 Seed treatment with Pseudomonas fluorescens @ 10 g/kg seed + soil application of 

neem cake @ 150 kg/ha is effective.  

 

3. Stem gall/Tumor 

C.O:  Protomyces macrosporus 

Sub phylum: Ascomycotina 

Order: Taphrinales 

Family: Protomycetaceae 

Economic Importance 

  This disease reported from many parts of North India. 

  This is a common and widespread disease of coriander causing heavy damage to 

the crop, especially when associated with wilt.  

  The mean loss in fruit yield is estimated at 15% when about 23% plants are 

infected. 

Symptoms   

  The disease appears in the form of tumor-like swellings of leaf veins, leaf stalks, 

peduncles, stems as well as fruits.  

  The swellings of the veins give a swollen hanging appearance to the leaves.  

  The tumors are variable in size and smooth and glossy at first but later rupture and 

become rough.   

 The tumors are about 3 mm broad and up to 12.5 mm long. 

  Badly affected plants may be killed. Infected plant remain stunted. 

  In the presence of excessive soil moisture, especially under shad, when the stem 

fails to harden and remain succulent, the tumors are numerous. When 

inflorescence is attacked seed production is reduced considerably. Shape of 

coriander seeds change due to effect of the disease. 

Disease Cycle: 

 The pathogen perpetuate through soil and seed.  

 The P. macrosporous has a complex life cycle including ascospores and 

chlamydospores.
 
 

 Spores reach the hosts via air movements and are spread from the galls that 

develop on the petioles, midrib veins, and lamina; they will only germinate on the 

correct host. 

 In soil the fungus overwinters in the form of chlamydospores. 
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 The chlamydospores germinate in the presence of water by rupturing the outer 

wall. 

 The inner wall is pushed out to form vesicle, which appears in continuation with 

the mouth of the crack. 

 The protoplasm passes into this vesicle and the nucleus divides several times 

forming 100 to 200 daughter nuclei. 

 The protoplasm also divides by cleavage into several uninucleated masses. This 

structure is known as “Synascus”. 

 On maturity, these spores separate and collect in the center of the vesicle. The 

latter bursts and the spores are set free. 

 These spores further multiply by budding in yeast like fashion and cause infection 

of the host. 

 

Favorable condition: 

 High soil moisture along with shade 

 pH 7.4 to 8.4  

 

Management: 

 Use clean and healthy seeds for sowing. Infected seed having gall should not be 

used for sowing. 

 Field sanitation  

 Soil solarization 

 Use of resistant varieties.  

 Rotate the crop with non-host crops. 

 Removal of infected plants from field.  

 Seed treatment with captan 50 SD or thiram 75 SD @ 2g per kg seed before 

sowing. 

 Spray 0.1% solution of carbendazim when the symptoms start appearing and 

repeat the spraying at an interval of 20 days. 

 

4.) Root Rot  

 

 Causal organism : Macrophomina  phaseolina (Pycnidial stage) 

 Sub division         : Deuterormycotina 

 Order                    : Agonomycetes (Mycelia sterilia) 

 Thanetophorus cucumeris (Perfect stage) 

 Rhizoctonia bataticola       (Sclerotial stage) 

 

Symptoms: 

 The symptoms of root rot appear at any stage of crop. The primary 

infection starts as small brown depressed lesion at collar region which 
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later on become sunken and spread upward and downward on the stem 

and plant girdle at this point causing wilt and leaf drops.  

  Pith region shows brown discoloration due to formation of sclerotia. 

The discoloration extends to the root system (root rot), the bark shreds 

and several minutes dots like black structure (sclerotia) are seen on 

decayed root system.  

 The entire plant dries up and gets easily pulled up, leaving behind roots 

in soil. Pycnida are produced on the outer surface of the stem.  

 The tip of the terminal buds get discolored, blackish and gradually dries 

up from tip to downward.  

 

 Favorable conditions: 

 Soil temperature 30-35
0 
C 

 Soil moisture 15-20% 

 

Disease cycle: 

 Disease is soil borne and sclerotia provide primary source of inoculum. 

 Scleroria of the fungus can survive free or embedded in host tissues in 

soil. Survival is longer in dead tissue than in free state in the soil. Dry 

soils prolong survival of these sclerotia.  

 In wet soil sclerotia cannot survive for more than 7-8 weeks. While the 

mycelium cannot survive for more than 7 days.  

 The fungus is a poor competitor in soil but readily colonizes plant debris. 

Populations of the fungus in soil increase when hosts are grown 

continuously in the same field and the disease becomes more severe in 

the succeeding crops.  

 Sclerotia germinate and produced numerous germ tubes, penetration in 

the root occurs by appressoria formed over the epidermal cells or natural 

openings.  

 The fungus hyphae grow inter and intra cellularly through xylem where 

they formed sclerotia and plug the vessels, Pathogenesis of the pathogen 

probably involves mechanical plugging of vessels by sclerotia, toxins 

production and enzymatic action.  

 

Management: 

 Removal and destruction of infected plants from the field. 

 Adjustment in sowing date when soil moisture is at proper level.  

 Summer deep ploughing, green manuring. 

 In stress condition give light irrigation in short duration to decrease the 
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soil temperature. 

 Application of organic manure, neem cake, mustard cake helps in 

reduction of inoculum. 

 Soil application of Trichoderma harzianum with oil cakes (neem, 

mustard, castor) before sowing. 

 Seed treatment with thiram or captan @ 3 g/kg seeds. 

 Antagonistic fungi- Trichoderma spp. @ 2.5 kg / 500 kg of neem cake 

 Apply need base irrigation to the crop under stress condition. 

 Drenching the plant near soil base with copper oxychloride @ 40 g/10 

liter of water to minimize inoculum. 

 

…..x…..x…..x….. 

 

 DISEASES OF FENUGREEK 
 

1. Powdery mildew: C.O.:- Erysiphe polygoni  DC 

Symptoms:  

 The symptoms of the disease appear as white, floury patches on both 

sides of the leaves as well as on other green parts of the plant (Plate-1).  

 The floury patches consist of the mycelium, conidiophore and conidia 

of the fungus. 
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Disease cycle: 

 The disease is caused by Erysiphe polygoni DC.  

 The mycelium of Erysiphe is generally fine and persistent ,rarely thick.  

 The haustoria develop as outgrowths from lobed swellings. The 

haustorium penetrates the cell wall and forms a sac in the epidermal 

cell.  

 Conidiophores arise vertically and each bears several spores in chain.  

 During following season, they disintegrate and liberate ascospores 

which germinate and infect the new crop. 

 Disease cycle and epidemiology:  

 In other areas the pathogen survives as mycelium and conidia on the 

host and on other annual and perennial hosts.  

 Cleistothecia perpetuating in infected plant debris from which ascospore 

is release. (Sexual Reproduction) 

 Secondary Source of Infection: Wind borne conidia. (Asexual 

Reproduction) 

 

Favorable conditions: 

 Young plants are more susceptible to infection.  

 The disease is more prevalent in dry weather and moderate 

temperatures. 

 Cloudy weather condition. 

 

Management: 

 Sow the crop by the end of the October. 

 Use resistant variety like Prabha. Lines GC-39UM-32, GC-7, GC-20 

and UM-34 have also been reported as resistant and can be utilized in 

breeding programme. 

 With the initiation of the disease spray the crop with wettable sulphur 

(0.2%), or hexaconazole (0.05%) or dinocap (0.06%) or difenoconazole 

(0.04%) and repeat at 10-14 days interval. 

  


