
Downy Mildew of Grape vine
Downy mildew, caused by Plasmopara viticola, is a major disease of grapevines that 

originates from North America. The disease now been found in all grape growing 
areas of world.

Symptoms:-
 Irregular, yellowish, translucent sports on the upper surface of the leaves, these are 

about 10mm diameter often with a chocolate halo . Correspondingly on the lower 
surface, white, powdery growth on leaves. Affected leaves become, yellow, brown 
and gets dried. Premature defoliation. 

 Infection on young shoots, stems and tendrils is seen as oily brown areas. These oily 
patches may spread into leaf stalks, which turn brown and may die. After warm 
humid nights these oily patches may also sporulate and be covered with white down.

 Infection on inflorescences, young berries and bunches are seen as oily brown areas. 
After suitable warm humid nights they may be covered with white down. Infected 
inflorescences and young bunches rapidly turn brown and wither. Infected young 
berries stop growing, harden and may later develop a purple in colour. They turn 
dark brown, shrivel and fall from bunches. Berries become resistant to infection 
when they are pea size. 

 The pathogen, Plasmopara viticola, produces asexual, biflagellate 
zoospores and sexual oospores. Its mycelium is aseptate. It is an 
oomycete in the order Peronosporales. Plasmopara viticola is an 
obligate parasite, and it absorbs its nutrients from the living host 
tissue via globose haustoria. The hyphae are largely internal in 
the host. Sexual reproduction occurs through the fusion of 
antheridia and oogonia within the host tissue. Plasmopara viticola 
has only recently been shown to be heterothallic. The sexual spore 
are oospores, which is the survival and resting stage of the 
pathogen.
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Causal Organism:-Plasmopara viticola
 Mycelium is intercellular with spherical haustoria, coenocytic, thin walled and hyaline. 
Sporangiophores arise from hyphae in the sub stomatal spaces. It branched at right angle to the main 
axis and at regular intervals. Secondary branches arise from lower branches.The sporangia are thin 
walled, oval or lemon shaped. The Zoospores are pear shaped, biflagellate and 7 – 9 micron meter. 
The oospores are thick walled which are the survival and resting stage of the pathogen.

Favourable Conditions:-   Optimum temperature: 20-22°C. Relative humidity: 80-100 per cent.

Disease Cycle:- 
The pathogen survives the winter period as oospores embedded in dead leaves and other host tissue 
on the vineyard floor. Oospores may be released from the decaying plant material onto the soil 
surface. Oospores typically produce sporangia. These sporangia, in turn, produce zoospores. 
Sporangia and zoospores are splashed by rain or carried by wind to the lower leaves and tissues of 
the grapevines.The conditions necessary for oospore germination are wet soils with temperatures 
above 10ºC (50ºF). An additional rule of thumb in some regions includes rainfall of at least 10 mm 
(0.04 in.) in a 24-hr period to satisfy the requirement of soil wetness. Once zoospores form and are 
dispersed to host tissue, infection will occur given a minimum of 45 hours of leaf wetness Zoospores 
encyst and then germinate and penetrate through stomates. Most infections usually occur in the 
morning. After infection, the pathogen grows intercellularly, producing haustoria. Sporangia for 
secondary infections are produced on sporangiophores that emerge through stomata of infected 
leaves and other grapevine tissues. Sexual reproduction occurs towards the end of the season. The 
resulting oospores are thick-walled and serve as survival spores.

Management:-
•When establishing vineyards the location, drainage, type of irrigation and trellising system should 
all be selected to reduce the risk of disease. 

•Avoid increasing humidity and leaf wetness at night to mitigate secondary infection.

•Spray the crop with Bordeaux mixture 1 % or Metalaxyl + Mancozeb 0.4 %.



Disease Cycle of Downy Mildew of Grape



Powdery mildew of Grapevine

Grape powdery mildew is caused by the fungus Uncinula necator. This 
fungus has a narrow host range attacking only grape plants and a few 
related species. It is the most common and widespread disease of 
grapevines of the world. Popular wine grape varieties vary in 
susceptibility to powdery mildew.

Symptoms:-
 The powdery mildew fungus can infect all green tissues of the vine. 

Small, white or grayish-white patches of fungal growth appear on 
the upper or lower leaf surface. These patches usually enlarge until 
the entire upper leaf surface has a powdery, white to gray coating. 
The Severely affected leaves may curl upward during hot, dry 
weather. 

 On young shoots, infections are more likely to be limited, and they 
appear as dark-brown to black patches that remain as dark patches 
on the surface of dormant canes.

 If blossom clusters are affected, the flowers may wither and drop 
without setting fruit. Infected cluster stems may wither and dry up, 
resulting in berry drop. Affected berries may have patches of fungal 
growth on the surface similar to those on the leaves, or the entire 
berry may be covered with the white, powdery growth. Infected 
berries often are misshapen or have rusty spots on the surface. 
Severely affected fruit often split open. Late in the season, many 
black specks may develop on the surface of infected areas. These 
are the sexual fruiting bodies (cleistothecia) of the fungus.



Causal Organism:-  Uncinula necator
White growth consists of mycelium, conidiophores and conidia. Mycelium is external, septate and 
hyaline. Conidiophores are short and arise from external mycelium. Conidia are produced in chain. 

They are single celled, hyaline and barrel shaped. The fungus is oidium type .

Life Cycle:-
The powdery mildew fungus overwinters as chasmothecia (tiny, round, black fruiting bodies), in 
bark, on canes, left-over fruit, and on leaves on the ground. Spores (ascospores) from the 
overwintering chasmothecia are released in the spring after a rainfall of at least 2.5 mm. For primary 
infection to occur the spores require at least 12-15 hours of continuous wetness at 10-15 °C to infect 
developing plant tissue.Once primary infection has occurred the disease switches to its secondary 
phase. Patches of white powdery mildew develop in 7 to 10 days. These produce millions of spores 
(conidia) which are spread by wind to cause more infections. Free moisture is not needed for 
secondary infection; temperature is the most important environmental factor. The disease spreads 
quickly in early summer when temperatures are moderate. The incubation time can be as short as 5 to 
6 days under optimal temperatures. Shaded and sheltered locations favour mildew development. High 
temperatures and sunlight are inhibitory to powdery mildew. 

Managment:-
Manage canopies to increase air drainage and light penetration by removing lateral shoots in 
dense canopies. If necessary remove leaves in the fruiting zone. Dense canopies provide low 
light intensity, which favours powdery mildew development.
Use an under-vine irrigation system (drip or micro-jet).
Manage irrigation carefully. Excessive irrigation leads to excessive vigour and higher disease 
potential.
Select varieties that are less susceptible to mildew.
Spray Inorganic sulphur 0.25 % or Chinomethionate 0.1 % or Dinocap 0.05 %.



Disease Cycle of Powdery Mildew



Anthracnose/Bird’s Eye Spot of Grape:
Anthracnose is a grape rot disease, caused by fungus. It’s also known 

as bird’s-eye rot due to its appearance of the symptoms that on the 
infected plant. Disease is widely recognized in rainy, warm and 
humid climates, and can be very destructive once occurs in the 
vineyard. It reduces fruit quality and quantity.

Symptoms:-
 The symptoms of disease appear on shoots and berries, fruit 

stems, leaves, tendrils and petioles. 
 Disease is more dangerous when it occurs on young leaves. 

Infected leaves are usually full of spots with grey centers and 
brown to black margins, with round or angular edges. Grey center 
of the spots eventually dry and drops out, so leaves look like they 
were shot through. If spots cover the entire leaf or affect leaf veins 
the whole leaf eventually dries out. 

 Symptoms on shoots first appear as small, round, reddish spots. 
Eventually, the spots enlarge, and generate grey centers with 
reddish brown to black margins and round or angular edges. On 
infected lesions, shoots can crack and become brittle, or die out.

  The symptoms of disease on the berry appears first as dark red 
spots. Later, these spots are circular, sunken, ashy- gray and in 
late stages these spots are surrounded by a dark margin which 
gives it the “bird’s-eye ” appearance. The spots vary in size from 
1/4 inch in diameter to about half the fruit. 



Causal Organism:-Gloeosporium ampelophagum (Elsinoe amphelina) 
Mycelium is septate and dark colored. Conidia single celled oval and hyaline. 

Disease Cycle:-
• Anthracnose of grape is caused by the fungus Gloeosporium ampelophagum . The 
fungus overwinters in the vineyards as sclerotia (fungal survival structures) on infected shoots. 
In the spring, sclerotia on infected shoots germinate to produce abundant spores (conidia). 
Conidia are spread by splashing rain to new growing tissues and are not carried by wind alone.

• Conidia are by far the most important source of primary inoculum in the spring. In early 
spring, when free moisture from rain or dew is present, conidia germinate and infect succulent 
tissue. Conidia germinate and infect. Heavy rainfall and warm temperatures are ideal for 
disease development and spread.

• Once the disease is established, asexual fruiting bodies called acervuli form on diseased 
areas. These acervuli produce conidia during periods of wet weather. These conidia are the 
secondary source of inoculum and are responsible for continued spread of the fungus and the 
disease throughout the growing season.

Management:-
Prune out and destroy (remove from the vineyard) diseased plant parts during the dormant 
season. 
Eliminate wild grapes near the vineyard. 
Any practice that opens the canopy to improve air circulation and reduce drying time of 
susceptible tissue is beneficial for disease control. 
Where the disease is established, especially in a commercial vineyard, the use of fungicides 
is recommended eg. Copper oxychloride 0.2% or Mancozeb 0.25%. 





Apple Scab
Distribution:-Apple scab or black spot is caused by the fungus 

Venturia inaequalis. It infects leaves, shoots, buds, blossoms and 
fruit. It occurs almost everywhere apples are grown and is the most 
serious and widespread disease of this crop, especially important in 
regions with high rainfall and relative humidity during the growing 
season.

Symptoms:-
• The first symptoms usually appear as small spots on the 

underside of young leaves. The spots are brown or olive-green 
and have an indefinite margin at first. The lesions on older 
leaves are more definite in outline, and become velvety-grey to 
sooty black. Sometimes the tissue below individual lesions 
becomes raised, giving such leaves a blistered, scabby 
appearance. 

• The fungus may infect developing flowers, but is more usually 
seen on reproductive parts after the fruit has set. Infection of 
fruit stalks usually causes the young fruit to fall.

• Early infection of the fruit itself can cause distortion, because 
growth under the lesion stops while the surrounding tissue 
develops normally. Late infections on more mature fruit appear 
as dark, roughly-circular spots. The centres of large lesions 
become dry and corky and a greyish, raised cuticle may be 
evident along the border of the lesion. The corky areas may 
crack, allowing entry of fruit-rotting. 

Early lesions 

Affected leaf

Fruit lesions 



Causal Organism:- Venturia inaequalis 
It is an ascomycete fungus; it produces sexual spores (ascospores) they are two celled, greenish, 
grey or yellowish in color, in a sac-like structure called an ascus (plural asci). The mycelium of V. 
inaequalis is septate, and the nuclei are haploid.

Disease Cycle:-
During the growing season, the apple scab fungus is found only in the area between the host 
cuticle and the epidermis. Once infected leaves fall from trees and die, the fungal mycelia 
colonize them completely. Venturia inaequalis usually overwinters in fallen leaves as mycelia and 
pseudothecial initials. In milder climates, the fungus may overwinter in infected buds and produce 
conidia that serve as primary inoculum. In leaf debris, most pseudothecial initials form within a 
month after leaves fall, and then enter a period of dormancy.

In early spring, mating (sexual reproduction) takes place in leaf debris between two mating types. 
In response to rain events, asci expand through the ostiole, a hole at the top of the pseudothecia. 
Ascospores are forcibly discharged and spread by wind and by wind-driven rain. Sufficient 
moisture must be present for ascospores to infect blossoms and young leaves. 

Lesions caused by ascospores (primary infections) produce asexual conidia within 9 days and up 
to 30 days later.  Conidia are dispersed to healthy leaves and developing fruit, where they 
establish secondary infections. Up to 100,000 conidia can be produced by a single lesion. 
Infection and spore production are dependent upon available moisture.   Infection by ascospores 
and conidia is highly dependent upon how long the leaves or fruit stay wet, as well as on the 
average temperature. The favourable temperature 17-24oC and relative humidity 75% for the 
disease development .



Disease Cycle of Apple Scab

Management:-
• Use scab-resistant varieties where 

practical
• Avoid locations with high spring 

rainfall
• Use dwarfing rootstocks and 

training systems to maintain an 
open and easily sprayed tree 
canopy

• Avoid use of overhead irrigation, 
which could begin or prolong scab 
infection periods

• Plan the orchard to allow for 
sanitation practices such as 
mulching of overwintering leaves.

• Spray Tridemorph 0.1% before 
flowering. Spray Mancozeb 0.25 
% at bearing stage. Spray 5 % 
urea prior to leaf fall in autumn 
and 2 % before bud break to 
hasten the decomposition of 
leaves. 



Powdery Mildew of Apple

Powdery mildew of apples, caused by the fungus Podosphaera leucotricha, 
affects leaves, buds, shoots and fruits, and forms a dense white fungal 
growth (mycelium) on the host tissue. The disease stunts the growth of trees 
and is found wherever apples are grown.

Symptoms:-
• Leaves: Leaves are most susceptible to infection in the first few days after 

they open. Initial infections on the underside of the leaf may cause chlorotic 
(yellow) patches or spots to occur on the upperside of the leaf. This 
symptom is not unique to powdery mildew, so inspection of the underside 
of the leaf is necessary to confirm the presence of the fungus. Lesions on 
the upper leaf surface appear powdery white but eventually turn a darker 
brown. Infected leaves have a tendency to crinkle, curl, or roll upwards 
along the edges giving them a narrow appearance. Severely infected leaves 
usually drop prematurely during the summer. Under favorable conditions, 
the disease will spread over the entire leaf and progress down the petiole 
onto young, green shoots. Small black fruiting bodies (cleistothecia) form 
late in the season and are visible to the naked eye.

• Shoots: Shoot infections are the result of overwintering infections in 
dormant buds. When the terminal buds begin to grow in early spring, the 
fungus advances with the new succulent growth. Infected terminal shoots 
appear stunted and young shoots may be killed outright in the spring, or 
may survive the season and die in late fall or winter.

• Flowers and Fruits: Blossoms, petals, sepals, receptacles, and peduncles 
may become infected and covered with the fungus. Blossom infections are 
less common but are important because infected blossoms will either fail to 
set fruit or produce small, stunted and/or russeted fruit.  These fruit are 
unsuitable for fresh market sale.



Causal Organism:-Podosphaera leucotricha, 

It is an ascomycetous heterothallic fungus. Conidia are ellipsoidal, truncate and hyaline. Perithecia are 
subglobose, are densely gregarious, and rarely scattered, and have apical and basal appendages. The asci in 
the perithecia are oblong to subglobose. Eight ascospores are present in the ascus. The fungus over winters as 
fungal strands (mycelium) in vegetative or fruit buds which were infected the previous season. 

Favourable Conditions:-Powdery mildew infections occur when the relative humidity is greater than 
70%.. The optimum temperature range for infection is between 19 to 22°C. Unlike other foliar diseases, leaf 
wetting is NOT a requirement for powdery mildew infection. Under optimum conditions, powdery mildew 
will be visible 48 hours after infections are initiated; new infections produce spores in about 5 days. 

Disease Cycle:-Powdery mildew survives the winter as fungal strands (mycelium) in vegetative or fruit 
buds that were infected the previous season. Infected buds usually break dormancy later than healthy ones. As 
infected buds break dormancy, the fungus resumes growth and colonizes developing shoots and young leaf 
tissue, causing primary infections. Primary mildew infections may occur on vegetative shoots and blossoms 
and thereby cause a reduction in yield. 

Infected terminal shoots, or flag shoots, may have a silvery gray colour, stunted growth, and a misshapen 
appearance. They are more susceptible to winter kill than healthy shoots. The powdery white appearance on 
infected shoots consists of many thousands of spores, called conidia, which are responsible for spreading the 
fungus and causing secondary infections. Secondary infections usually develop on leaves and buds before 
they harden off and may reduce the vigour of the tree. Secondary infections also result in the infected buds 
that carry the fungus through winter.
Management:-
Powdery mildew may be controlled by removing infected buds, 
Powdery mildew may be controlled by modifying the environment (by minimising foliage on tree)so that it 
is less favourable to infection.
 Spray the crop with fungicides Dinocap 0.05% or Chinomethionate 0.1% 



Disease Cycle of Powdery Mildew



Fire Blight of Apple

Fire blight is a common and very destructive bacterial disease of apples. On apples the disease 
can kill blossoms, fruit, shoots, twigs, branches and entire trees. 

Symptoms:-
Blossom and Spur Blight: Blossom and spur symptoms appear in the spring. 

Bacteria gain entry into the tree via blossoms and new shoots. Diseased 
blossoms become water-soaked, wilt and turn brown. Bacteria spread rapidly 
into other flowers in the cluster and then move down into the spur. Spurs 
become blighted, turning brown on apples.

Shoot Blight: Shoot blight starts at the growing tips of shoots and moves rapidly 
down into older portions of the twig. Blighted twigs first appear water-
soaked, then turn dark brown or black. As blighted shoots wilt, the twigs 
bend at the growing point and resemble a shepherd’s crook or an upside down 
“J”. Blighted leaves remain attached to the dead branches throughout the 
summer. During warm and humid weather infected shoots will ooze droplets 
of creamy white bacteria.

Stem Cankers: As fire blight bacteria move through blighted twigs into the main 
branches, the bark sometimes cracks along the margin of the infected area 
causing a distinct canker. Bark on younger trees becomes water soaked and 
the cankers have a dark brown to purple color. Sapwood beneath a canker has 
a reddish brown appearance  and may be soft to the touch. Cankers can girdle 
the main branches and trunk causing additional dieback.

Fruit Blight: Apple fruit may be blighted. Rotted areas turn brown to black and 
become covered with droplets of whitish tan colored bacterial ooze. Fruit 
remain firm and eventually dry out and shrivel into mummies.

Rootstock Symptoms: Fire blight symptoms on rootstocks usually develop near 
the graft union. Symptoms are similar to those of stem cankers. Fire blight 
infections in rootstocks can rapidly kill the tree by girdling the rootstock.Erwinia cell showing peritrichous flagella

 Infected Apple shoots 



Causal Organism:-Erwinia amylovora
The bacterium is rod shaped, gram-negative and motile by peritrichous flagella measure 0.5-1.0 x 3.0 mm. 
Bacterium occurs usually singly but pairs or chais of 3 of 4 bacteria also exist. Each bacterial cell is enclosed 
in a capsule. 

Mode of Spread and Survival :-
The bacterium overwinters at the margin of cankers formed during previous season. They survive most often 
in large branches and seldom in twigs less than 1 cm in dia. Flies, Wasps and honey bees and rain splashes 
spread the bacteria into freshly wounded tissues inside the leaf. Young tender twigs are infected by bacteria 
through their lenticels, through wounds made by various agents and through insects carrying bacteria and 
feeding on the twigs. 

Management:-
Dormant season (winter) pruning of blighted twigs and cankers removes fire blight bacteria 
from the orchard so that the bacteria will not be there to start new infections in the spring. 
Minimize summer pruning of blighted shoots can slow the movement of bacteria in the 
orchard.
Follow proper pruning and fertilization practices. Excessive nitrogen fertilizer and heavy 
pruning will promote vigorous growth of succulent tissue, which is very susceptible to fire 
blight. 
Trees with a history of fire blight should be sprayed with a copper-based pesticide to reduce 
the build-up of bacteria on buds and bark. 
Use the recommended rate on the streptomycin label, Make no more than three to four 
applications per, season, Do not use streptomycin after symptoms have developed and Do not 
use streptomycin for shoot blight or canker control



Disease Cycle



Crown Gall Disease of Apple

Crown gall is a bacterial disease caused by Agrobacterium tumefaciens 
(syn. Rhizobium radiobacter), which produces tumour-like swellings 
on the bark of trees and plants. It can infect a wide range of 
dicotyledonous (broad-leaved) plants, particularly members of the 
Rosaceae (rose) family such as roses, raspberries, almonds, cherries, 
peaches, pears and apples.

• Symptoms:-
• The galls can form on both the roots and the trunk of a tree, and they 

can also form at graft unions or at the base of the trunk at the root 
crown, just below soil level. 

• Galls start off light-coloured, soft, and spongy, then become rough and 
corky with an irregular surface and a hard woody interior, and as they 
mature, they turn dark brown and woody. Some galls will disintegrate 
over time and others may remain for the life of the plant.

• Galls grow in size over time, affecting the growth, health and vigour of 
the plant. Galls impede the flow of water and nutrient movement in the 
plant, as they effectively cut off the bark in the site of infection. 
Reducing the flow of water and nutrients in a plant causes slow 
growth, stunting of the size of the plant, deficiency symptoms such as 
chlorosis and a decline in the overall health of the plant. If galls grows 
large enough to extend right around a branch or trunk, they can girdle 
(ring-bark) the tree, causing decline and possible death of the tree, 
depending on the location of the damage.

• Crown gall may kill a very young apple tree by girdling the stem, 
while a mature apple tree may be able to tolerate it and remain 
productive. 

Bacteria



Ausal Organism:-Agrobacterium tumefaciens 
It is a rhizoplane bacterium whose characteristics are Gram-negative, strictly aerobic, bacilliform rods 
measuring 1 x 3 µm, and whose nutritional requirements are non-fastidious. The rods bear flagella that 
are arranged subpolarly around the cylindrical circumference of the cell, referred as circumthecal 
flagellation.

Crown Gall Life Cycle:-
The crown gall bacterium Agrobacterium tumefaciens can persist in the soil in decomposing plant debris 
for long periods of time, it  may live saprophytically in soil for up to two years. It can only proceed in its 
life cycle if it finds fresh wound to infect and form galls. Without wounds on trees and plants, no galls 
can form.

When they come in contact with wounded tissue of a susceptible host, they enter the plant and induce 
gall formation, thus completing the disease cycle. They don’t just infect the plant though, the Crown gall 
bacteria insert some of their own bacterial DNA into the plant cells, altering their functioning and 
causing them to produce unusually large amounts of plant hormone, which in turn stimulate the plant 
cells to multiply and enlarge, leading to tumour or gall formation

These bacteria mainly live in the outer portions of primary galls, which can break off and fall to the soil, 
spreading the bacteria. The centre part of the gall is dead and contains no bacteria. Secondary galls may 
also form without any bacteria present on other parts of the plant or around other wounds. Crown gall 
bacteria can overwinter both in the galls and in the soil, and reinfect any plant wounds they come in 
contact with, completing the disease cycle.

Management:-
•Don’t replant susceptible fruit trees in an area where crown gall infections have occurred. 
•Cover young trees during extreme frosts with hessian or geotextile fabric as a frost cover to prevent 
frost damage. 



Disease Cycle Management cont......
• Avoid wounding trees in any 

way, especially during 
transplanting.  

• A non-pathogenic (non-disease 
causing) strain of the same 
bacterium (Agrobacterium 
radiobacter strain 84) has been 
used to protect plants against 
infection by crown gall bacteria 
in the soil. Plants are dipped 
into a suspension of the 
protective Agrobacterium 
radiobacter strain 84 at planting 
time to keep plants free from 
disease.

• Crop rotation program 
employing with cereal crops 
followed by green manuring 
helps reduce the population size 
of A. tumefaciens.

• Eradication of crown gall using 
creosote-based compounds, 
copper-based solutions, and 
strong oxidants such as sodium 
hypochlorite are transiently 

effective.



Diseases of Pea 

1.Downy mildew of Pea 

Symptoms 

Scattered yellow to brown patches of indeterminate shape appear on the upper 
surface of the stipules and leaves. From the early stages of the formation of these patches, 
the under surface, just beneath the discolored area on upper surface, is covered with a 
white to greyish violet downy growth of the fungus. If the young growing plants are 
infected, they become distorted and stunted. On pods the patches are pale green and 
gradually become brown. The seed beneath these patches (lesions) are aborted or 
undersized. 

Causal organism: Peronospora pisi 

Etiology and Disease cycle 

The mycelium of the fungus is aseptate, hyaline, intracellular and profusely branched. 
Haustoria are finger shaped and much branched. The conidiophores emerge through 
stomata in cluster. They are long, unbranched up to 2/3rd portion of their length, then 
dichotomously branched 2-7 times. The last branches (sterigmata) bears single conidium 
at the tip. The conidia are short lived and germinate by means of germ tube. Oospores are 
formed in the tissues of diseased leaves and pods. These oospores are round, greenish 
yellow and germinate by germ tube which may directly cause infection or may produce 
conidiophores and conidia. 

The pathogen survive in the form of oospores  in the soil on diseased plant debris. It 
also survive under the seed coat as well as contaminant with the seed .The oospores 
causes primary infection to young plants in the next season and secondary infection 
occurs through conidia disseminated by wind. The temp. around 160℃ and heavy fog or 
dew favours for disease development. 

Management 

1. Field sanitation  
2. Follow suitable crop rotation of at least 3 years. 
3. Use of certified seed  
4. Seed should be treated with Metalaxyl @ 2g/kg seed. 
5. Spray Macozeb or Zineb (0.25%) or Tridemorph (0.1%).  

 

 

 

 

 

 



 

 

2.Powdery mildew of Pea 

Symptoms 

The disease appears as on the foliage and pods. Infection is first apparent on 
the leaves as small slightly darkened areas, which later become white powdery spots. 
These spots enlarge and cover the entire leaf area. Severely infected leaves may 
become chlorotic and distorted before falling. Affected pods are small in size and 
malformed. 

 Causal organism: Erysiphe polygoni 

Etiology and Disease cycle: 

The mycelium of the fungus is fine, hyaline and persistent. Short conidiophores 
are produced on which conidia are formed in chain. Conidia are single celled, hyaline 
and elliptical to cylindrical in shape. Formation of cleistothecia is not very common 
but it supposed to takes place in soil on fallen infected leaves. The cleistothecia 
bearing myceloid appendages and containing 2-8 asci. 

The pathogen may survive in soil on infected plant debris in the form of 
cleistothecia. Ascospores produced are released and blown by wind to lower leaves 
where it causes infection. In addition to this a kharif weed Aeschynomane indica and 
perinial tree Robinia pseudoacacia are the alternate host of the pathogen which 
serves primary source of inoculum. 

 
Management 

1. Collection and destruction of crop debris and removal of weed host. 
2. Suitable crop rotation should be followed. 
3. Use of resistant varieties like Pant pea-42, PSM-1, Rachna etc. 
4. Spray Karathane or  sulfex (0.3%) or Tridemorph  or carbendazim (0.1%).  

 

 

 

 

 

 

 

 



 

 

3. Rust of Pea 

Symptoms 

The formation of aecial stage is preceded by a slight yellowing which gradually turn 
brown. Yellowing spot having aecia in round or elongated clusters are the first symptoms 
and persist for long. Uredial pustules develop on both surfaces of the leaves as well as on 
other part. The telial pustules present a powdery light brown appearance. They are 
formed on the leaves but most commoly on stems and petioles. They are dark brown or 
black in colour. 

Causal organism:  Uromyces fabae  

Etiology and Disease cycle: 

 It is an autoecious rust. The aecia are cupulate and aeciospores are round to angular 
or elliptical in shape, fine echinulate and yellow in colour. The uredospores are round to 
ovate, echinulate and light brown in colour. The telia occurs in the same sorus as the 
uredia. Teliospores are smooth, brown in colour, sub globose, ovate or elliptical in shape 
with rounded or flattened apex which is papillate. The stalk is persistent on the detached 
teliospores and is pale yellowish brown in colour, thick and up to 90 µ long. 

The pathogen survives in the soil as teliospore on crop debris and act as primary 
source of inoculum. Aecia develops with the germination of teliospores and after few 
days, disease spread by aeciospores. About 20-22℃ temperature is suitable for 
production of aeciospore. Uredospores are also helps in spreading disease. In addition to 
this pathogen also survives on the other host like lathyrus, broad bean, sweet pea, lentil 
etc. and spores wind blown to the main crop.  

 

Management  

• Crop residue should be collected and burnt. 

• In crop rotation avoid lentil, lathyrus and broad bean.  

• Spray mancozeb (0.2%) or triadimefon (0.05%) or propiconazole 90.1%) as soon as 
the disease appear.  

 

 

 

 

 



 

 

Diseases of Chickpea (Gram) 

1.wilt of chickpea 

Symptoms: 

The disease can affect the crop at any stage. The field symptoms of wilt are dead 
seedlings or adult plants, usually in patches. At seedling stage, 3-5 weeks after sowing, 
whole seedlings collapse and lie flat on the ground with dull green leaves and shrunken 
stem. Roots and stems of the wilted plants when split vertically, clearly show dark brown 
discoloration of the pith and xylem tissues. At adult stage, drooping of petioles, rachis and 
leaflets and finally entire plant occurs.  

Causal organism:  Fusarium oxysporum f.sp. ciceri 

Etiology and Disease cycle: 

The mycelium of the fungus is both inter and intracellular, hyaline and produces three 
types of spores. The microconidia are small, elliptical or curved, single celled or some 
times 2-3 celled. The macroconidia are long, curved, pointed at the tip with 3-4 septa. The 
chlamydospores are spherical to oval, thick walled, single or in chain of 2-3 and terminal 
or intercalary. 

The pathogen may be seed borne and may survives on plant debris in soil. The primary 
infection is through mycelium or chlamydospores. Conidia are short lived, however 
chlamydospore can remain viable up to next crop season. 

Management 

• Field sanitation and deep summer ploughing.  

• Follow suitable crop rotation.   

• Seed treatment with bioagent like Trichoderma viride @4g/kg seed or Pseudomonas 
fluorescens @ 10g/ kg of seed. Seed should also be treated with Thiram + 
Carbendizm @ 2g+1g per kg of seed. 

• Use certified and resistant varieties like Awrodhi, ICP12237, ICP12269, ICC8933 etc. 

• Spot drenching with Carbendazim @1g/lit. 

 

 

 

 



 

 

 

 

2.Botrytis gray mold of chickpea 

Symptoms:  

Shedding of flowers and leaves, covered with spore mass can be seen. Lesions on stem 
are 10-30 mm long and girdle the stem fully. Tender branches break off at the point 
where the gray mold has caused rotting. Affected flowers turn in to a rotting mass and 
there is a blossom blight.  The infected plants, may bear few pods which contain either 
small, shriveled seeds or no seeds at all. 

Causal organism: Botrytis cineria  
       Perfect stage- Botryotinia fuckeliana 
Etiology and Disease cycle: 
  The mycelium of the fungus is first white but becomes dark with the age. The tall erect 

conidiophores arising from the mycelium are hyaline towards the tip but dark towards 
the base. The tips give rise to sporogenous ampullae, each ampulla produces numerous 
conidia. The whole structure looks like a bunch of grapes. The conidia are aseptate, ovate 
and measure 11-15 x 8-11µ. The perfect stage of the fungus is not very common. The 
fungus produces sclerotia that appears like a crust on the woody parts of the host. 
 The pathogen can survive as saprophyte on dead crop residue in the form of sclerotia. 
It also survives on weed host. Survival through seed is mostly in the form of 
contaminants. Germination of sclerotia is by germ tube that produces conidia. Conidia 
are disseminated by wind to the healthy leaves and blossom. Under field condition cool, 
humid and fogy weather is ideal for disease development. 

Management 

• Avoid excessive vegetative growth by using balance fertilizers and irrigation.   

• Avoid compact varieties.  

• Reduce humidity by increase in air passage between the plants.  

• Seed treatment with Carbendazim + Thiram (2:1) @ 3g/kg seed. 

• Spray the crop with Carbendazim or Ronilian @2.0 kg/ha at 15 days interval. 

 

 

 

 



3.Ascochyta blight of Chickpea 

Symptoms: 

Symptoms appear on leaves as water soaked, small, circular or some time elongated 
and brown spots on leaves, petioles, stems and pods. Under favorable conditions, 
these spots enlarge rapidly and coalesce, blighting the leaves and buds.  These lesions 
may girdle the affected stems and petioles, causing drooping and drying of the plant 
parts above the lesions. On the spots, pycnidia appears as black dot like structure 
which are arranged in a concentric ring. Late infections result in shriveled and infected 
seed.  

Causal organism: Ascochyta rabiei 

       Perfect stage- Mycosphaerella rabiei 

Etiology and Disease cycle: 

The mycelium is hyaline to brown and septate. The fungus produces pycnidia 
which are spherical to sub globular and dark brown in colour. Conidia 
(pycnidiospores) are produced from hyaline ampulliform phialides from inner cells 
of the pycnidium. These conidia are hyaline, oval to oblong, straight or slightly 
curved, one septate some time non septate, slightly constricted at the septum and 
rounded at the ends. Conidia germinate by long germ tube. The perfect stage of the 
fungus produces pseudothecia on affected crop debris. The pseudothecia are dark 
brown to black, globose in shape with ostiole. The asci are cylindrical to clavate, 
slightly curved and pedicellate. The ascospores are bi-celled with one cell larger than 
the other. They are prominently constricted at the septum. 

The pathogen survives as pycnidia on diseased crop debris and on seed. 
However, it loses viability if the temperature goes beyond 35℃. The spread of the 

disease occurs through conidia disseminated by rain drops in windy weather, 

insects, contacts between leaves and movement of animals through the field. Wet 
and warm weather, and dense crop canopy are conducive to the spread of the 
disease. 

Management: 

• Removal and destruction of crop debris.  
• Sow disease-free certified seed.  
•  Follow suitable crop rotation.  
• Intercrop with wheat, barley, mustard. 
• Seed treatment with Carbendazim @ 1g/kg of seed.  
• Hot water seed treatment (52 C for 10 min) to lower the infestation.  
• Spray the crop with Mancozeb or Zineb or Daconil (0.25%) at 10-15 days interval. 

 

 



Diseases of Lentil 

1.Wilt of Lentil 

Symptoms: 

The disease appears after 15-20 days of sowing. The growth of infected plant stopped 
and show drooping of upper portion. The diseased plants looks dull green which gradually 
turn yellow and ultimately dries up. The roots are under developed and looks light brown 
in colour. 

Causal organism:  Fusarium oxysporum f.sp. lentis 

Etiology and Disease cycle: 

Mycelium of the fungus septate, producing microconidia, macroconidia and 
chlamydospores. Microconidia are hyaline, small, oval in shape and mostly single celled. 
Macroconidia are fusoid, pointed at tip, notched at base and mostly 1-6 septate. 
Chlamydospores are round or oval in shape and thick walled. 

Survival and spread of disease is as like chick wilt. 

Management: 

 Use resistant varieties like PL-4, PL-5, PL-6, PL-8, PL-639, S-617 etc. 
 Other management practices are followed as like chickpea wilt. 

 

 

2.Rust of Lentil 

Symptoms, causal organism, etiology, disease cycle and management of this disease 
is same as rust of pea. 

 

 

 

 



Important Diseases of Wheat (Triticum aestivum L)

Rusts of Wheat Caused by Fungus Puccinia

1. Black or Stem Rust:- Puccina graminis f.sp. Tritici

2. Brown or Leaf Rust:- Puccina recondita

3. Yellow or Strip Rust:- Puccina striiformis f.sp. Tritici

4. Loose Smut :- Ustiago nuda tritici (Ustilago tritici)

5. Karnal Bunt - Neovassia indica 

6. Powdery Mildew - Erysiphe graminis var. tritici

7. Alternaria Blight - Alternaria triticina / Bipolaris sorokiniana 

8. Yellow Ear Rot:- Clavibacter tritici & Anguina tritici

9. Ear Cockle:- Anguina tritici

http://en.wikipedia.org/wiki/Ustilago_tritici
http://www.gainvasives.org/pubs/kb.pdf
http://en.wikipedia.org/wiki/Alternaria_triticina
http://en.wikipedia.org/wiki/Cochliobolus_sativus


Black or Stem Rust:- Puccina graminis f.sp. Tritici

Distribution:-  Black rust of wheat world wide distributed where ever wheat is grown.

Symptoms:-
1. The black or stem rust comes in later stage of crop.

2. Symptoms are produced on almost all aerial parts of the wheat plant but are most common on 
stem, leaf sheaths and upper and lower leaf surfaces. 

3. Uredial pustules/sori are oval to spindle shaped and dark reddish brown (rust) in color. 

4. Uredial pustules/sori emerge by rupturing the epidermis of the host and are surrounded by 
tattered host tissue. The pustules are dusty in appearance due to the vast number of spores 
produced. Spores are readily released when touched.

5. As the infection advances teliospores are produced in the same pustule (at the end of crop 
season) . The colour of the teluto pustule changes from rust colour to black as teliospore 
production progresses. 

6. If a large number of pustules are produced, stems become weakened and lodge. 

7. In  diseased affected plants the transpiration is increased.

http://www.thefreedictionary.com/Pustules
http://www.thefreedictionary.com/Pustules
http://en.wikipedia.org/wiki/Teliospore


Causal organism:- Puccina graminis f.sp. Tritici 
Puccina graminis f.sp. Tritici is a obligate parasite alwase require living host for growth and 

development, like other rust pathogens, it is polymorphic species producing a succession of 
different type spores. It is hetericious fungus, only the uredospores and teliospores are produced 
on wheat/cerial hosts. Basidiospores are produced on inactive substrate where teliospores are 
present. The pathogen attacks other host (Barbery) to complete its life cycle. Other spores are 
Pycniaospores (produced in pycnia) produced on the upper leaf surface of barberry which appears 
as raised orange spots. Small amounts of honeydew that attracts insects are produced in this 
structure. Aeciospores (produced in  aecia), produced on the lower leaf surface, are yellow. They 
are bell-shaped and extend as far as 5 mm from the leaf surface. 



Disease Cycle 



Pre disposing (Environmental)Factor
Warm ‐humid weather conditions with intermittent rains.
Hot days 25‐30ºC and mild nights (15‐20ºC)
Leaf wetness from rain or dew

Management:-
Cultural practices
Grow early maturing resistant wheat varieties.
Appropriate spacing and fertilizer (N) application
Chemical control
Prophylactic sprays of Mancozeb (Dithane Z‐78) @ 0.25%
Tilt (Propioconazole) 25 EC @ 0.1% at 15 daysintervals



Brown or Leaf Rust:- Puccina recondita

The disease is restricted to wheat and certain grasses, it is earlier rust appear in India (Pusa Bihar when 
crop is 5-6 week old)

Symptoms:-
 The most common site for symptoms is on leaf blades, however, sheaths,  glumes and awns may 

occasionally become infected and exhibit symptoms. 
 Uredia are seen as small, circular orange blisters or pustules on 

        the upper surface of leaves.
 Orange spores are easily dislodged and may cover clothing, hands 

       or implements. When the infection is severe leaves dry out and die. 
 Since inoculum is blown into a given area, symptoms are often 

        seen on upper leaves first. 
 As plants mature, the orange urediospores are replaced by 

       black teliospores. Pustules containing these spores are black and 

        shiny since the epidermis does not rupture. 
 Yield loss often occurs as a result of infection by Puccinia recondita 

       f. sp. tritici. Heavy infection which extends to the flag leaf results 

        in a shorter period of grain fill and small kernels. 
 The pustule gathered in clusters or  irregularly scattered but never in rows.
 The pustules are bigger in size than yellow rust.
 Severe conditions the fungus interferes with leaf function (transpiration rate

        increased which results late maturation of ears and poor grain filling).  



Causal Organism:- Puccinia recondita
Uredospores rounded (spherical)b brown in colour 16-28 micron in size, minutely echinulate and 
single uredospore have 7-10 germ pore. Infection of uredospore by germtube enter through 
stomata. The apprisorium formed germtube over the stometa which in contact with gaured cells. 
Within substomatal cavity the invading hypha expends into a vasicle from which branching 
hypha develop to invade the leaf tissues. The telutospores of the mycelium similar to P. 
Striformis the are 2-3 celled, smooth and brown in colour. The number of chamber in the sorus is 
more than yellow rust.

The pycnidial and aecial stage of this fungus formed on species of  Thalictrum (Thalictum 
polygomum) and about 11 other species are reported to susceptible to this rust fungi. The 
alternate host of the fungus do not occure in the plain region in India.

Pre-disposing (Environmental) factors:-
 Warm ‐humid weather conditions with intermittent rains.
 Hot days 25‐30ºC and mild nights (15‐20ºC)
 Leaf wetness from rain or dew

Management:-
• Mixed cropping with suitable crops.
• Avoid excess dose of nitrogenous fertilizers.
• Spray  Zineb at 2.5 kg/ha or Propioconazole  @ 0.1 %, Dithen M45 @ 105-2.00Kg/ha
• Grow resistant varieties like PBW 343, PBW 550, PBW 17,Vijaya , Rohini BL-1473, Gautam



Life Cycle of Puccina recondita 



Yellow or Strip Rust:- Puccina striiformis f.sp. Tritici

Distribution:-

In India:-Hills, foothills, Plains of north wstern India, Southern hill zone.

In World:- Euro, Australia (Commonly known as yellow rust)

The yellow rust is most destructive than black stem rust, due to destruction of crop 

foliage the affected plants produce severely shrivelled grains, which results 

drastic reduction in production.

Symptoms:-
The disease generally appear in earlier than black rust and before grain development.
 Mainly occur on leaves than the leaf sheaths and stem. 
Bright yellow pustules (Uredia) appear on leaves at early

 stage of crop and pustules are arranged in linear rows as stripes. 
The stripes are yellow to orange yellow. In severe conditions

 this serial arrangement change into  large patches.
Uredospores do not break epidermis quickly as in other rusts.

 But in last epidermis breaking the yellow spore mass of

 uredospores are exposed in air.
After some time telia appear on under surface of leaves which

 are also arranged in long stripes and are dull black in colour.
Plants attacked by yellow rust generally show a poorly

 developed root system because rust fungus intefares in 

translocation of food material from leaves to roots.



Causal Organism:- Puccina striiformis f.sp. Tritici
The uredospores of yellow rust are nearly spherical, binucleate and unicelluler, their size is 

very variable being 23-35 X 20-25 micron, spore wall is colourless and may possess 6-16 
germpore. After germination of spore, germtube form the appresorium over the stomata of leaf 
surface. Appresorium form a tube which enter through stomatal opening and form a large thick 
walled cylindrical substomatal vesicle which placed just bellow the stomatal slit. From here an 
infection hypha arise, the mycelium expend rapidly, some short hypha form club shaped haustoria, 
which obtain food from adjoining cells. These hyphae collect beneath the epidermish and form the 
uredosori. The teliospores are dark brown in colour, often flattened on the tip. Sterile paraphyses 
are also present at the end of sorus. The teliospore are capable for the emidiate germination at the 
time of maturity.

Pre-disposing (Environmental) Factors:-
• Cool ‐humid weather conditions with
• intermittent rains.
• Cooler climates (10‐16ºC )
• Leaf wetness from rain or dew
• Heavy dew or intermittent rains can
• accelerate the spread of the disease

Uredosori

Uredospores Uredopstules

Teliospores



Life cycle of Puccinia striiformis



Management of disease
Mix cropping and crop rotation.

Avoid excess dose of nitrogenous fertilizers.

Dusting of sulphur @ 35- 40 kg/ha.

Spay the crop with Mancozeb @ 2g/l.

Grow resistant varieties and early intervention are the key principles of   

controlling wheat rust diseases.



Loose Smut Of Wheat:- Ustilago nuda f.sp. Tritici
This disease is very common and widespread. It causes great 
damage in the wheat growing tracts of India, particularly in the 
Punjab, Uttar Pradesh and certain districts of Madhya Pradesh.

Symptoms:-
• It is very difficult to detect infected plants in the field until 

heading. At this time, infected heads emerge earlier than 
normal heads. 

• The entire inflorescence is commonly affected and appears 
as a mass of olive-black spores, initially covered by a thin 
gray membrane. Once the membrane ruptures, the head 
appears powdery. 

• Spores are dislodged, leaving only the rachis intact. In some 
cases remnants of glumes and awns may be present on the 
exposed rachis. Smutted heads are shorter than healthy 
heads due to a reduction in the length of the rachis and 
peduncle. 

• All or a portion of the heads on an infected plant may 
exhibit these symptoms. While infected heads are shorter, 
the rest of the plant is slightly taller than healthy plants. 
Prior to heading affected plants have dark green erect leaves. 
Chlorotic streaks may also be visible on the leaves.

Diseased

Healthy



Causal Organism:- Ustilago tritici

• The causal organism of this disease is Ustilago tritici (Pers.) 
Rostr. and the host is Triticum vulgare. The disease is internally 
seed borne. The mycelium of the fungus lies dormant in the grain 
therefor the fungus is internaly seed borne . It has a dikaryotic 
mycelium. The hyphae ramify the intercellular in spaces of the 
host tissue. They absorb nutrition from the host cells by 
diffusion. The hyphae do not produce haustoria. 

• The mycelium grows keeping pace with the growth of the host 
plant. It is chiefly confined to the stem. At the time of flowering 
and when the inflorescence is still enclosed by the boot leaf, the 
mycelial hyphae enter into the ovaries of flowers.

• Within the ovary each hypha grows vigorously and branches 
repeatedly to form a dense mass of hyphae  The latter destroy  
the host tissue in the ovaries and surrounding floral parts. The 
cells of these hyphae are binucleate. 

• The hyphae undergo additional septation to form short binucleate 
cells. These cells swell and round off to form binucleate smut 
spores . The smut spores are called the teliospores. 

• They are spherical to oval and measure 5.9 µ in diameter. They 
have a finely echinulate thick spore wall which is olivaceous 
brown but slightly lighter on one side. The teliospores are 
produced in enormous numbers. 

Infected 
Embryo

Healthy  
Embryo

Teliospores



Disease Cycle of Loose Smut ( Ustilago tritici)



Pre-disposing (Environmental) Factors:-

• Wind

• Moderate rains

• Cool temperatures (16-22 degrees Celsius)

Management:-

• The wheat grains are at first soaked in normal water 26°C-30°C for 4-5 hr. In the softened grains the 

dormant mycelium becomes active. Followed hot water treatment at 54°C for about 10 minutes then 

The grains should then be dried and sown

• Uproot and destroy the infected plants before the covers of the smutted head break, so that these 

spores cannot be released into the air. 

• Use disease free seed. Do not sow the seed collected from diseased fields, suspected diseased fields or 

fields neighbouring diseased fields. 

• Use a disease resistant variety. Sow varieties that can resist the loose smut, e.g. Np 710, Np 120, and 

Pb 90. 

• Use chemical pesticides. Treat the wheat seed with systemic fungicides i.e. carboxin (e.g. Vitavax-200) 

at the rate of 3 gm or carbendazim (e.g. Bavistin) at the rate of 2 gm per kg of seed. 



Karnal Bunt of Wheat:- Neovossia indica
Distribution:-
The disease first reported from Karnal, Hryana by Mitra 1931. This disease generally found in Panjab 

and western district of UP, Uttarakhand. In now days this disease present in Delahi, Hryana, 
Rajasthan, Punjab, western part of UP and Uttarakhand.

Symptoms:-
 Symptoms of Karnal bunt are often difficult to distinguish in the field due to the fact that incidence 

of infected kernels on a given head is low. There may be some spreading of the glumes due to sorus 
production but it is not as extensive as that observed with common bunt. Symptoms are most readily 
detected on seed after harvest.

 The black sorus, containing dusty spores is evident on part of the seed, commonly occurring along 
the groove. Heavily infected seed is fragile and the pericarp ruptures easily. The foul, fishy odour 
associated with common bunt is also found with karnal bunt. The odour is caused by the production 
of trimethylamine by the fungus. Seed that is not extensively infected may germinate and produce 
healthy plants. 

 While diseased seeds usually retain a partial seed coat, the embryo and part of the endosperm have 
been converted to masses of small black spores.



Karnal Bunt of Wheat:- Neovossia indica

Distribution:-
The disease first reported from Karnal, Hryana by Mitra 1931. 
This disease generally found in Panjab and western district of UP, 
Uttarakhand. In now days this disease present in Delahi, Hryana, 
Rajasthan, Punjab, western part of UP and Uttarakhand.

Symptoms:-
 Symptoms of Karnal bunt are often difficult to distinguish in the 

field due to the fact that incidence of infected kernels on a given 
head is low. There may be some spreading of the glumes due to 
sorus production but it is not as extensive as that observed with 
common bunt. Symptoms are most readily detected on seed after 
harvest.

 The black sorus, containing dusty spores is evident on part of the 
seed, commonly occurring along the groove. Heavily infected 
seed is fragile and the pericarp ruptures easily. The foul, fishy 
odour associated with common bunt is also found with karnal 
bunt. The odour is caused by the production of trimethylamine by 
the fungus. Seed that is not extensively infected may germinate 
and produce healthy plants. 

 While diseased seeds usually retain a partial seed coat, the embryo 
and part of the endosperm have been converted to masses of small 
black spores. Infected Seeds

Healthy ear Diseased ear

Healthy seeds



Causal Organism:- Neovocia indica
The pathogen is heterothallic and undergoes sexual reproduction after teliospore germination. Primary and 
secondary sporidia or hyphae as compatible mating types must fuse to form a dikaryon which enhances the 
chances of variation due to heterozygosity that plays a significant role in the production of new variants. The 
pathogen infects the ovaries in the growing wheat heads and converts all or part of the wheat seed into a black 
powder consisting of millions of teliospores. The major impact of Karnal bunt of wheat is on quality and not 
on reduction in yield. Infected seeds are the most important carrier of pathogens for trans-regional and long-
distance dispersal of the spores.

Pre-disposing (Environmental) factors:-
•Progression of disease is favoured by moderate temperatures(16-24 degrees Celsius).
• high relative humidity or free moisture.
• cloudiness, and rainfall during anthesis. 

Disease Cycle:-
The fungal spores are transferred by means of air, equipment, tools or by man moving from milling 

places. The spores remain viable for several years in soil ,wheat straw and farm yard manure. Soil or seeds are 
primary sources of inoculum . Environment plays a key role in disease progression. Teliospores germinate at 
suitable temperature (15–25oC) and humidity in the soil. This condition generally dominates during February 
to March in North Indian plains.

On germination, each teliospore produces promycelium which bears 110–185 primary sporidia at its tip. 
Now it is well known that secondary sporidia (allantoid and filiform) play an important role in the disease 
cycle of the pathogen. The allantoid sporidia are pathogenic while filiform sporidia increase the inoculum by 
division on host/soil surface. The sporidia are mostly binucleate and on  germination produce a germ-tube that 
penetrates the developing grain through stigma or ovary wall. Infection takes place mainly at the time of 
anthesis. Generally, the grains are moderately affected but in severe conditions whole grain may be infected .



Disease Cycle of Karnal Bunt (Neovotia indica)



Management:-
Karnal bunt is difficult to control due to its intermittent nature. Therefore, 
quarantine restriction is applied by approximately 70 countries on wheat trade 
where Karnal bunt is known to occur .
Use of resistant varieties eg. PBW 502, N-75-3 and N-75-5 
Seed treatment with Carboxin + thiram (Vitavax 200 or RTU-Vitavax-Thiram) 
for use against Karnal bunt.
The incidence of Karnal bunt can be effectively reduced by the application of 
foliar fungicides between late boot and flowering. Some effective fungicides are 
Propioconazole, Agrozim and Bavistin (carbendazim) and Bayleton (triadimefon). 
Foliar spray by fungicide, propiconazole (Tilt 25EC20.1%) should be given at the 
time of anthesis as the disease is air borne. 
Integration of propiconazole with bioagent fungus (Trichoderma viride) gives 
almost complete control. 
The number of viable teliospores in the soil can be reduced by increasing the 
time between wheat crops. Rotation with non-host crops may reduce viable spores 
sufficiently to control the disease 



Powdery Mildew of Wheat: - Erysiphe graminis var. tritici

Distribution:-
Powdery mildew, is one of the most common and damaging 

foliar diseases in wheat. Powdery mildew exists almost 
everywhere wheat is grown. As an obligate parasite, the 
fungus grows only on living tissue.

Symptoms 
• Powdery mildew can easily be diagnosed by the white, 

powdery patches that form on the upper surface of leaves 
and stem.

• Greyish white powdery growth appears on the leaf, sheath, 
stem and floral parts.

• Powdery growth later become black lesion and cause 
drying of leaves and other parts. Severe infections 
can result in wheat plant stunting.

• Heads on the later tillers may show more heavy infection 
because they reside lower in the wheat canopy, where 
humidity remains high. The leaf tissue on the opposite side 
of the white mold growth turns yellow and then changes to 
tan or brown. 



Causal Organism:- Erysiphe graminis var. Tritici
Fungus produces septate, superficial, hyaline mycelium on leaf surface with short conidiophores. The conidia 
are elliptical, hyaline, single celled, thin walled and produced in chains. Dark globose cleistothecia containing 
9-30 asci develop with oblong, hyaline and thinwalled ascospores.

Pre-disposing (Environmental) Factors:-
 Use of high dose of nitrogen fertilization and high stand densities. 
 Cool, moist weather conditions with high relative humidity – 97 to 100 percent – enhance germination of the 

fungal infection. Optimum temperatures for development of powdery mildew are 59 to 70 degrees F, typically 
making it the first leaf disease of the season.

Disease Cycle :-Typically, the lifecycle of powdery mildew begins in the fall, soon after winter wheat planting. 
Fungus remains in high hills during summers in infected plant debris as dormant mycelium and asci. Primary 
spread is by the asciospores and secondary spread through airborne conidia. Spring infections occur when 
spores are dispersed by wind and rain. As the major cause of powdery mildew, conidiospores are produced in 
large numbers from initial infections.

       Windborne spores land on plant surfaces and germinate, resulting in new infections on healthy plants or 
secondary infections on plants already infected. New spores can reproduce in seven to 10 days. The  fungus 
can spread throughout the growing season, especially on susceptible varieties infected in  early spring and 
when weather conditions are favourable.

Management:-
 Crop rotation with non host crop can help deter diseases.
 Good weed control from preplant, at planting and throughout the growing 

season also helps protect against disease 
 Spray Wettable Sulphur 0.2% or Carbendazim @ 500 g/ha.

                                                                                      
Conidia and conidiophores





Alternaria leaf bligh of wheat:- Alternaria triticina

Distribution
The occurrence of a blight disease caused by an Alternaria species on wheat 
[Triticum spp.] was first recorded by Kukarni (1924)  from Maharasthra, now a 
days disease are known to occure in Bihar, Uttar Pradesh, Andhra Pradesh . In 
addition, the fungus has been reported from North Africa, Mexico, Bangladesh, 
Italy, the Middle East , Nigeria, Lebanon, France ,Greece, Macedonia, Turkey, 
China and Argentina.

Symptoms
• Lower most leaves are always the first to show the sign of infection, which 

gradually spreads to the upper leaves.
• The disease first makes it appearance as small, oval, discolored lesions, 

irregularly scattered on the leaves.
• The spots became irregular in shape as these enlarge and take up dark brown to 

grey color.
•As the disease progresses, several spots come closer and cover large leaf areas, 

eventually resulting I death of the entire leaf.
•A bright yellow marginal zone is sometimes seen around the spots.
• In case of severe attack, leaf sheaths, awns and glumes are also infected.
•Black powdery spores of the fungus cover the lesions at this stage under moist 

conditions.
• These spores are disseminated by wind and cause disease on healthy leaves 

and plants.
• The disease spreads very fast under warm and humid conditions.
•Heavily infected fields present a burnt appearance.



Disease Cycle:-The fungus overwinters largely as seed-born spores. These asexual spores multiply 
in the soil and transfer primary inoculum to susceptible plant leaves through direct soil contact or by 
soil that is splashed onto the lowest leaves in rainfall or irrigation. At this point, the polycyclic nature of 
A. triticina is evident when conidia, the secondary inoculum are produced. Conidia germinate in 
temperatures between 20-25 degrees C of humidity greater than 90%. Conidia germinate, producing 2-4 
germ tubes, each with an appressorium and penetration peg. Hyphae infect via direct penetration and 
proliferate inter- and intra-cellularly. Mycelium spread to the epidermis and parenchyma tissue but not 
so deep as to infect the vasculature. Leaf tissue thickness becomes greatly reduced and chloroplasts of 
infected cells grow larger and irregularly shaped. Mycelium  produce conidiophores which extend out 
of host tissue stomata and bear conidia either singly or in chains. These conidia serve as secondary 
inoculum for further infections within the season. Infections in the seed head produce spores for the 
next season. Conidia in leaf and stem tissue can survive in debris, but its viability is greatly reduced 
when left on top of the soil surface or in hot. 

Favourable conditions:-High humidity or irrigation, as well as warmer temperatures (20 to 
25ºC) favor infection and disease development.

Management:-
•Pre soaking of seeds in water for 4 hrs. Followed by 4hrs. Water treatment at 520C for 10 minutes.
•Seed borne infection can be controlled by treating seed with Vitavax @ 2.5 g/kg of seed. 
•Apply adequate fertilizers and irrigation.
•Alternaria leaf blight can also be controlled by Zineb or Dithane M-45. The fungicides may be sprayed 
  as described for rust but mix the urea at 2-3 % with Zineb for first and second sprays.



Seed gall nematode of wheat/Ear cockle/Tundu disease of wheat

Distribution:-
• First reported in England in 1743 by Needham.
• First reported in Nepal in 1966 and caused 

considerable loss in Rupendehi and 
Nawalparasi.

• The nematode very often present in association 
with the bacterium (Clavibacter tritici) causing 
tindu disease of wheat.

• Corinetoxin produced with association are toxic 
to man and even death of cattle and sheep when 
such infected seeds are feed.

• Known to prasent in entire major wheat growing 
areas of the world, more common in europ, Asia, 
Africa and India.

Causal Agent:- Anguina tritici
• Pathogen is large nematode about 3.2mm long 

and 120 micron in diameter.
• Host: specific to wheat.
• Nematode lay eggs and produces all its juvenile 

stages and adults in seed galls.



Symptoms of disease
• The nematode affects all growing stages.
• Infected seedlings are more or less severely 

stunted and show Characteristics rolling and 
twisting of leaves.

• A rolled leaves often traps the next emerging 
leaf and inflorescence within it and causes it to 
become bent or badly distorted.

• Base of the stem are enlarged, bent and 
generally stunted.

• Plant show spreading nature and tents towards 
more tillering.

• The affected ears are shorter and broader with 
very short or no awns on the glumes.

•  The affected ears are greener than the healthy 
ones, and galls shed off the ear more readily 
than  kernels.

• Diseased head may have one, few or all its 
kernel turned into nematode galls.

• Galls are shiny at first but turn brown or balck 
as the head matures.

• Mature galls are hard, dark, rounded and shorter 
than normal wheat kernels. Healthy

Infected crop



Stem 
Thickening

Thousands of J2 liberating from wheat gall

Galled seeds                            Healthy seeds



Life Cycle and epidemiology

The nematode lay eggs and all the juveniles and adult stages are produced in seed galls. They  can  

survive up to 28 years in galls under dry conditions.

Each gall contains 10000  to 30000 or even more larvae.

The galls fallen on the ground or sown with the seed soften during warm, moist weather and release 

second stage juveniles.

They swim upward in presence of film of water and feed ecto-parasitically on the tightly compact leaves 

near the growing point, causing the leaves and stem malformed.

As inflorescence being to form, the juveniles enter to floral primordia and produce third and fourth stage 

juveniles within 3-5 days of invasion.

The infected floral primordia become seed galls each containing about 80 or more adult males and 

females.

Each female lay up to 2000 eggs within freshly formed galls over several weeks so that each gall 

contains 10000 to 30000 eggs.

The adults die soon after the eggs are laid. The eggs hatch producing first stage larvae within the egg and 

first molt soon producing second stage juveniles by the time of crop harvest.

 



Interaction of nematode with bacterium
In tundu disease of wheat the nematode act as vector.
Initial symptoms of disease are same as ear cockle.
Low temperature and high humidity favours this disease.
Yellow slime ooze from leaves, stem and ear heads.
Upon maturity, turns brown.
No grain formation.
Ear heads may not emerge from boot leaf.

Management:-
Use only healthy seed from healthy crop.
Cleaning of contaminated seeds by sieving or floating in 10% salt solution.
Follow 2-3 years crop rotation with non host crop like barley and oat.
Hot water treatment of seed, first soaking seed in normal water for 4-5 hours and treating at 54 oC
 for 10 minuts.
Soil application of nematicides such as Nemaphos, Aldicarp @ 10 kg a.i/ha.



Leaf Spot of Turmeric

Distribution:-
The disease is prevalent in almost all of the turmeric-growing 
regions, and  often  it  can  occur  in  epidemic  form.  Several  
investigators  have  extensively  studied  the  disease,  in  various  
species  of  turmeric,  such  as  Colletotrichum capsici, C.  
curcumae and C. gloeosporioides.

Symptoms:-

The  disease  appears  in  the  form  of  elliptic  or  oblong  spots  
of  variable  size.  In  the  initial  stages  of  infection,  the  spots  
are  small  and  measure  only  few  centimeters  in  length  and  
are  2–4  cm  in  breadth,  which  later  may  increase  in  size.  In  
advanced  stages  of  infection,  two  or  more  leaf  spots  coalesce 
 and  develop  into  irregular  patches  which  occupy  a  major  
portion  of  the  leaf,  which  eventually  dries  up.  The  center of 
the spot is grayish white and thin with numerous black dots called 
acervuli, springing up on both upper and lower surfaces, and 
arranged in concentric rings. The grayish  white  portion  is  
surrounded  by  a  yellow  halo  around  it.  The  central  region of 
the spot may become papery and easily tear. The infection is 
usually confined to lamina and may occasionally extend to leaf 
sheaths. The pathogen survives on infected leaf debris for at least 
1 year, which forms the pri-mary source for succeeding infection.



Causal Organism:- Colletotrichum capsici

Favorable condition:-
• The disease is usually appears in October and November.

• Relative humidity of 80% and temperatures of 21 – 230C favours the primary infection.

Disease cycle:-
The fungus is carried on the scales of rhizomes which are the source of primary infection during sowing. 
The secondary spread is by wind, water and other physical and biological agents. The same pathogen is 
also reported to cause leaf-spot and fruit rot of chilli where it is transmitted through seed borne 
infections. If chilli is grown in nearby fields or used in crop rotation with turmeric, the pathogen 
perpetuates easily, building up inoculum potential for epiphytotic outbreaks. 

Management:-
• Select seed material from disease free areas.

• Treat seed material with mancozeb @ 3g/litre of water or carbendazim @ 1 g/litre of

water, for 30 minutes and shade dry before sowing.

• Spray mancozeb @ 2.5 g/litre of water or carbendazim @ 1g/litre; 2-3 sprays at

fortnightly intervals.

• The infected and dried leaves should be collected and burnt in order to reduce the

inoculum source in the field.

• Spraying Blitox or Blue copper at 3 g/l of water was found effective against leaf spot.

• Crop rotations should be followed whenever possible.

• Cultivate tolerant varieties like Suguna and Sudarshan.



Stem gall Coriander

Distribution:- 
The disease is prevalent in all coriander-growing areas of India and is 
considered as a limiting factor for the successful cultivation of the crop. It is 
one of the largest-known diseases on coriander in the world. This disease 
has been reported from all coriander growing areas of the world such as 
Scotland, Ireland, Norway, Denmark, Sweden, Germany and in North 
America, North Africa and South Asia where the favorable temperature is 
present. 

Symptoms:-The infection of stem gall disease takes place at an early stage 
of seed germination, but the symptoms appear much later. The fungus cause 
swellings (hypertrophy and hyperplasia) on stems, leaves, flowers, fruits 
and other aerial parts of tissues of  plants. The disease appears in the form 
of swellings of leaf veins, leaf stalks, peduncles, stems and on fruits. The 
swellings on the veins give a swollen hanging appearance to the leaves. 
These tumors are initially glossy but later rupture and become rough. The 
swellings are mostly elongated, and their size varies according to the size of 
the infected part, those on the stem being usually larger than those on the 
flower stalk. Systemic infection provides greater distortion to the plant and 
plant parts. The inflorescence may show outgrowth on the surface, and 
uniform invasion of the fruit makes it abnormally large, but partial invasion 
may lead to distortion. The disease is usually apparent in early spring when 
the greatly distorted leaves first appear. On veins, mid-ribs, and petioles, the 
gall appears as translucent yellow-white swellings that are often elongated 
and blister-like.

 



Causal Organism:- Protomyces macrosporus
The mycelium was intercellular , coenocytic , septate , and branched . The chlamydospores (resting spores) 
of P. macropsorus were yellowish brown, spherical or globose to oval, single-celled, smooth and measured 
40 to 81 μ in diameter. A mature chlamydospore was protected externally by hard, thick and unsculptured 
exospores enclosing a medium thick mesopore and membraneous endospore.

Disease Cycle:-
The disease is seed and soil borne in nature.
In soil the fungus over winters in the form of chlamydospores.
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 nucleous divides several times forming 100 to 200 
daughter nuclei.
The protoplasm also devoides by cleavage into several uninucleate masses.
On maturity, these spores separate and collect into the centre of the vesicle. The latter burst and the 
spores are set free. 
These spores further multiply by budding in yeast like fashion and cause infection of the host.
Minimum/maximum atmospheric temperature and relative humidity play an important role in in 
initiation and development of this disease.
Potassium and nitrogen fertilizers reduced stem gall incidence while phosphoric fertilizers increase it.
A pH of 7.5 is most suitable for infection while minimum infection occurred at pH 5.5.

Favourable Conditions:- 
Relatively high soil moisture and soil temperature are favourable for infection.

 



Management:-
The disese affects less in the early and late sown crop. Sowing crop around 16 October to 16 
November give minimum yield losses.
Use of clean and healthy seed and follow suitable crop rotation.
Use resistance cvs/lines like Jd 1, G-5365-91, Pant Haritma, UD 20, Rcr 41, Pant-1, CIMAP 2053.
Seed treatment with Captan/Thiram  (0.3%) followed by their foliar sprays were foun effective in 
managing this disease.



Botrytis Blight or gray mold of Marigold (Tagetes spp.)

Symptoms:-
 Botrytis blight, also know as gray mold, is a fungal disease. 
 This disease is particularly troublesome during periods of 

extended cloudy, humid, wet weather. 
 Disease symptoms appeared as dead blotches on leaves, flowers, 

and stems. 
 Rotting of stems may cause plants to collapse, flower buds may 

fail to open and diseased flowers that open become decayed and 
drop prematurely. 

 A covering of gray fuzzy fungal growth and spores appears on 
infected plant tissue.

Causal Organism:- Botrytis cinerea

Life Cycle:-
Botrytis fungi overwinter as sclerotia on dead plant debris in the 
garden. In the spring, spores form and spread by wind or 
splashing water to infect dying, wounded, or extremely soft plant 
tissues. Fungal mycelial strands (web blight) from previously 
infected plant parts can grow onto healthy plant parts and infect 
them. The fungus is capable of invading tissue during all periods 
of the growing season and multiplies rapidly in declining foliage, 
hence, the need for good sanitation.

gray fuzz 
characteristic



Favourable Conditions:-
A moist, humid environment is ideal for pathogen sporulation and spread.

Management:-
Remove and destroy all infected plant parts as soon as they are observed.
Give adequate space between plants to allow for good air circulation. The fungus thrives in areas that 
are cool and moist and where plants are overcrowded.
Avoid fertilizing with excessive amounts of nitrogen. This can cause tender growth that is very 
susceptible to the fungus. 
Water on foliage and flowers from overhead irrigation, especially on cool, cloudy days, promotes the 
disease. Try to keep buds and flowers dry. Water early in the day so the plants have enough time to dry 
off completely.
Depending upon the susceptibility of the plant to this disease, spray every 10 days with a fungicide. 
Pesticides registered for use include copper, captan, chlorothalonil (Daconil), mancozeb, maneb, sulfar, 
and thiophanate methyl. Fungicides must be applied in advance of the disease as a protectant.

Flower infection showing gray sporulation



Citrus Canker 
Symptoms: 

Necrotic brown spots having a course raised surface appeared on all the aerial   parts including 
leaves, twigs and fruits. On young leaves, the lesions appear as small white specks and later develop 
into brown necrotic spots. The lesions further enlarge and become white or greyish   which give a 
rough, corky and crater like appearance. The lesions are surrounded by a yellow halo. The cankers are 
irregular, rough and more prominent on twigs and branches. The lesions on fruits are almost similar 
to those on leaves, however the yellow halo is absent 

   

Causal organism:  

Xanthomonas campestris pv. citri , now known as Xanthomonas axonopodis. 

Etiology and Disease cycle 

The bacterium is straight rod and 1.5-2.0 x 0.5-0.75 micron in size. It forms chains and 
capsule but no spores and motile by single polar flagellum. It is gram negative and aerobic.  

The bacterium does not survive in the soil or on infected plant parts fallen on the ground. 
Attacked twigs bearing old lesions on the tree are the main source of perennation  of the 
pathogen. The bacteria from the cankers are mostly disseminated by driving rains, by insect such 
as citrus leaf minor (Phyllocnistis citrenella) and by man himself through infected nursery stock. 
The bacterium enters the host through stomata and through wounds such as those caused by 
insects or movement of thorns. It multiplies rapidly in the intercellular spaces, dissolves the middle 
lamella and establishes in the cortical region. The disease is favoured by mild temperature (20-
30℃) and wet weather.  

Management: 

 Fallen and pruned canker affected leaves and twigs should be collected 
and burnt. 

 Use, disease free nursery stock for planting in new orchard. 
 Vigour of the plant should be maintained by proper irrigation and 

fertilization. 
 Spraying of streptomycin sulphate (500-1000ppm) at 15 days interval. 

 

 



Citrus Gummosis 
Symptoms: 

Primary infection normally occurs at the base of the trunk near ground level. Then the 
infection spreads upwards and downwards to the roots. The bark and wood both are affected. 
The main symptom is oozing of gum from affected parts. During the raining season the gum 
is washed down or near the ground it get mixed with soil hence symptom may not be clear. 
During summer gum deposits make the symptom very clear. Bark on the affected trunk and 
branches cracks and dries. Leaves of the affected trees show symptoms of nutritional 
deficiency. Their veins turn yellow and there is premature leaf fall. 

   

 

Causal organism:  

Phytophthora citrophthora, P. parasitica and P. palmivora 

Etiology and Disease cycle: 

The mycelium of the pathogen in soil soon converted into oospores and 
chlamydospores. In the presence of host roots, nutrients, optimum temperature and 
moisture these resting spores germinate by germ tube and by sporangia and zoospores. These 
zoospores initiate the infection. The fungus also survives on fallen fruits, twigs, leaves and 
cracks on the standing tree. Dispersal of sporangia and zoospores is by wind, rain drop 
splashes, irrigation water and insects. Heavy soil, high soil moisture, soil pH of 5.4-7.5 and 
temperature around 24℃ are conducive for disease development. 

Management: 

 The site selected for citrus orchards should be on well drained land. 
 Resistant root stock such as Khatta and trifoliate orange may be used. 
 Fallen fruits, leaves and twigs should be collected and burnt. 
 The trunk should be painted every year with Bordeaux paste up to a height 

of about 70 cm. 
 Spraying and drenching  of Ridomil MZ-72 or Blitox-50 (0.25%) during 

summer and rains. 
 

 



Citrus Canker- (Xanthomonas axonopodis pv. citri )
Distribution:-
• Present throughout Asia and South America, on some islands in the 

Pacific and Indian Oceans, as well as some parts of the Middle East 
and in the USA (Florida). There have been several outbreaks in 
Australia: in the Northern Territory in 1912, 1991 and 1993 and 
Queensland in 2004. 

Symptoms:-
• The disease causes small, round blister-like formations on leaves, 

branches, stems, new shoots and fruit. The canker lesions can develop 
within seven days of infection on leaves. Fruit are susceptible up to 90 
days after petal fall. Young plants and seedlings are more susceptible to 
Citrus canker.

On leaves
• Bright yellow spots on the underside of the leaf occur first followed by 

raised brownish lesions on both sides of the leaves. These then become 
rough, cracked and corky. The canker may be surrounded by a water-
soaked yellow or chlorotic halo.

On Fruits
• Crater-like lesions form on the surface surrounded by an oily, water-

soaked margin or yellow halo, which can expand to 10mm. They may 
be scattered or several lesions can occur together in an irregular 
pattern. In young fruit an ooze of resinous substance may be observed.

On stems and branches
• Lesions are light to dark brown, raised and corky, that eventually 

become dry and scabby. They can vary in size from 5 to 10mm. The 
appearance of symptoms on stems often indicates infection for a long 
time. 

On leaves

On Fruits

On stems and branches



Causal Organism:-
The bacterium Xanthomonas axonopodis pv. citri is a rod-shaped, gram-negative, and has a single 
polar flagellum. Colonies on laboratory media are usually yellow due to ‘xanthomonadin’ pigment 
production The maximum and optimum temperature ranges for growth are to 39°C) and 28 to 
30°C, respectively.

Spread:-
The canker lesions ooze bacteria when wet, which can infect new growth, and be dispersed over 
short distances through wind, rain splash and overhead irrigation. Long distance spread can occur 
through flooding and cyclones, and human assisted movement of clothes, equipment and infected 
plant material (including budwood, rootstock seedling, budded trees).

Favourable conditions:-Free moisture for 20 minutes, 20-30°C. 

Disease Cycle
Bacteria propagate in lesions in leaves, stems, and fruit. When there is free moisture on the lesions, the 
bacteria ooze out and can be dispersed to infect new growth. Wind-driven rain is the main dispersal 
agent and wind aids in the penetration of bacteria through the stomatal pores or wounds made by thorns, 
insects (leafminer), and blowing sand. Pruning causes severe wounding and can lead to infection. 
Multiplication of bacteria occurs mostly while the lesions are still expanding and numbers of bacteria 
produced per lesion is related to general host susceptibility.The bacteria remain alive in the margins of 
the lesions in leaves and fruit until they abscise and fall to the ground. Bacteria have also been reported 
to survive in lesions on woody branches up to a few years of age. Bacteria that ooze onto plant surfaces 
do not survive and begin to die upon exposure to rapid drying.



Disease Cycle:-
• Bacteria propagate in lesions in leaves, stems, and fruit. When there is free moisture on the lesions, 

the bacteria ooze out and can be dispersed to infect new growth. Wind-driven rain is the main 
dispersal agent and wind aids in the penetration of bacteria through the stomatal pores or wounds 
made by thorns, insects (leafminer), and blowing sand. Pruning causes severe wounding and can 
lead to infection. Multiplication of bacteria occurs mostly while the lesions are still expanding and 
numbers of bacteria produced per lesion is related to general host susceptibility.The bacteria remain 
alive in the margins of the lesions in leaves and fruit until they abscise and fall to the ground. 
Bacteria have also been reported to survive in lesions on woody branches up to a few years of age. 
Bacteria that ooze onto plant surfaces do not survive and begin to die upon exposure to rapid drying.

Management:- 
• Dropped off canker affected leaves and twigs should be collected and burnt.
• Disease-free nursery stocks should be used for planting in new orchards.
• The plants before planting in new orchards should be sprayed with Bordeaux mixture 1.0 per cent.
• In old orchards pruning of affected plant parts before the onset of monsoon and spraying with 

Bordeaux mixture 1.0 per cent at periodical intervals depending upon weather conditions controls 
the disease.

• Spraying should be done immediately after the appearance of every new flush of leaves.
• The vigour of the plant should always be maintained by proper fertilization and irrigation.
• Manuring should be done in such a way that its maximum effect is felt during wet weather.
• Streptomycin sulphate 500-1000 ppm; or Phytomycin 2500 ppm or Copper oxychloride 0.2% at 

fortnight intervals. Control leaf miner when young flush is produced. 
• Prune badly infected twigs before the onset of monsoon. 



Disease Cycle of Citrus Canker



CitrusGummosis: Phytophthora parasitica, P. palmivora,P. citrophthora 

Distribution:-Phytophthora spp. are found in citrus 
producing region around the world.

Symptoms:-
• The symptoms appear as yellowing of leaves, followed by 

infection of the trunk by fungus results in dark water soaked 
areas in the area of active infection. Lesion usually occur on 
the bark or at the bud union. Lesion may exude copious 
amount of gum and a brown necrotic area will be found 
under the bark lesion. Dead bark tends to break away from 
the trunk in vertical strips. Lesion may spread around the 
circumference of the trunk slowly girdling the tree. Prior to 
death, the plant usually blossoms heavily and dies before the 
fruits mature. In such cases, the disease is called foot rot or 
collar-rot. 

Causal Organism 
• Aseptate, intercellular & intracellular hypha. Sporangia are 

ovoid or ellipsoid. Sporangium attached with the 
sporangium at the right angles sporangia germinate to 
release zoospore. 

Favourable conditions 
• Prolonged contact of trunk with water as in flood irrigation; 

water logged areas and heavy soils.
On trunk

On Leaves



Disease Cycle:-
Phytophthora is a water mold that is found throughout the world. Under favorable conditions 
(high moisture and temperature) it produces large numbers of motile zoospores that can swim in 
water for short distances. These zoospores are the infective agents that may be transported in rain 
or irrigation to the roots. When zoospores contact roots they encyst, germinate and enter the root 
tip resulting in rot of the entire rootlet. Foot rot or gummosis occur when zoospores splash onto a 
wound or bark crack around the base of the trunk. Additionally, there is an association of 
Phytophthora root rot when roots are damaged by citrus root weevils, particularly Diaprepes 
abbreviatus. Root stock susceptibility depends on which Phytophthora species are present and the 
presence of favourable soil, water and environmental conditions.

Mode of spread and survival:- 
Soil inhabitants, Sporangia spread by splashing rain water, irrigation water and wind.

 Management:-
Preventive measures like selection of proper site with adequate drainage, use of 
resistant rootstocks and avoiding contact of water with the tree trunk by adopting ring 
method of irrigation are effective. Alternatively the disease portions are scraped-out 
with a sharp knife and the cut surface is disinfected with Mercuric chloride (0.1%) or 
Potassium permanganate solution (1%) using a swab of cotton. Painting 1 m of the stem 
above the ground level with Bordeaux helps in controlling the disease. Also spraying 
and drenching with Ridomil MZ 72@ 2.75 g/l or Aliette (2.5 g/l) is effective in 
controlling the disease.





Wilt of Coconut

Distrinution:-
Wilt of cotton also known as Tanjor wilt, Ganoderma wilt, Bole tot, 
Basal stem rot, Foot rot etc. The disease was first recorded in 1913 
from Karnatka by Butlar. Wilt of coconut is most detrective disease 
accounting severe yield loss in southern part of India. The disease is 
world wide distributed viz. India, Malaya, New Guinea, Philipines 
and Sri Lanka. In India the disease is prevelent in Tamil Nadu 
Andhra Pradesh, Karnataka, Kerala, Maharashtra, Odisha, and 
Gujrat.

Symptoms:- 
Stem: The first visible symptom of the disease is found on the basal 

portion of the stem. Diseased palm shows exudation of reddish 
brown, viscous liquid from the basal portion of the stem upto three 
metres. Discolouration of the stem and internal rotting are 
commonly noticed upto the height of bleeding (exudation).

• In advanced stages of basal stem rot the basal portion of the stem 
decays completely.

• Some palms show wilting symptoms without external bleeding. In 
some trees, the bark of the stem peels off. The fructifications of the 
fungus can be observed at the base of the tree just above the ground 
level in diseased palms in the advanced phase or in the bark of dead 
palms.

Stem bleeding 

Basal stem rot - bracket 
formation 



Leaves: In diseased palms the leaflets in the outer one or two whorls show 
yellowing and drooping. In advanced stages of infection, the remaining leaves 
droop down in quick succession except the spindle leaf.
•Delayed production of new leaves and reduction in size of leaves are other 
symptoms. Outer leaves fall off. The spindles become short and do not unfold 
properly. In some trees, leaves break off near the base along the midrib.
•Under certain conditions, buds show soft rot and emit bad smell. In advanced 
stage of the disease, the crown is blown off leaving the decapitated stem. 

Inflorescence and nuts: In the diseased trees development of flowers is arrested 
and button shedding is common. As the leaves of diseased palms droop down, 
the substended bunches also hand down.
•The quality of kernels from such bunches is poor, in most of the cases nuts are 
barren. When the disease progress is slow, only very few normal nuts are 
produced. 
•Most of the coconut trees bear profusely just prior to and at the time of initiation 
of symptoms. In severely diseased palms, nut and kernel weight, water content, 
copra weight and oil content decrease.

Roots: Decay and death of finer roots preceeds bleeding symptoms in the them. 
With the advancement of the disease rotting spreads to other roots and may 
show rotting in 70 per cent of the total number of roots.
•Production of new roots in a diseased palm is very poor. Root rot was 42 to 75 
per cent upto 60 cm soil depth and 17 per cent at deeper layers.

Causal Organism:-Ganoderma lucidum 
The fungus produces a semi circular basidiocarp (bracket), which is attached to the 
tree with a stalk. The bracket is very big about 10-12 cm diameter and woody. The 
upper surface is tough, shining, light to dark brown or almost black with concentric 
furrows. The lower surface is white and soft with numerous minute pores. These pores 
represent the opening of the hymenial tubes, which are lined with basidia and basidio-
spores. Basidiospores are oval, brown and thick walled. 



Favourable Conditions:- 
Trees grown in sandy loam and sandy soils, water logging during severe rains, low soil moisture content 
during summer months and damages caused by weevils and beetles. 

Mode of Spread and Survival:-
The fungus is soil-borne and survives in the soil for long time. The primary infection is through 
basidiospores in the soil, which attack roots. The irrigation water and rain water also help in the spread of 
the fungus. The disease appears to spread from a particular focus of infection towards the periphery in a 
concentric fashion, the annual rate being 0.2 to 4.8 per cent. The spread is mainly through root contact 
(root graft) between diseased and healthy palms.

Management:-
Remove and burn severely infected trees which are beyond recovery.
Isolate the diseased trees by digging a trench all around to check further spread. Irrigate the palms at 
least once in a fortnight during summer months.
Apply heavy doses of farm yard manure or compost for green manure at 50 Kg/tree/year along with 5 kg 
of neem cake. 
Drench the soil near the tree with 40 litres of 1 per cent Bordeaux mixture at quarterly interval for thrice 
a year and repeat after 2-3 years. 
Apply Aureofunginsol 2g+Copper sulphate 1g in100 ml of water or Tridemorph 2ml/100 ml of water 
through stem injection or root feeding at quarterly intervals for one year. 



Bud Rot of Coconut

Distribution:-
The disease is reported wherever coconuts are grown. It is 
recorded on coconut from Cook Islands, Fiji, Papua New Guinea, 
Samoa, Tonga, and Vanuatu. In India the disease is known to 
occure in Tamilnadu.

Symptoms:-
•  Palms of all ages are susceptible to the disease, but it is more 

severe in young palms of 5-20 years. 
• The first indication of the diseases is seen on the central shoot of 

the tree (spindle). 
• The heart leaf shows discolouration which becomes brown 

instead of yellowish brown. This is followed by drooping and 
breading off the heart leaf. 

• With the progress of diseases, more number of leaves get 
affected with loss of lusture and turn pale yellow. 

• The entire base of the crown may be rotten emitting a foul smell. 
The central shoot comes off easily on slight pulling. 

• The leaves fall in succession starting from the top of the crown. 
The leaf falling and bunch shedding continue until a few outer 
leaves are left unaffected. But within few months the infection 
leads to complete shedding of leaves, within subsequent wilt and 
death of the tree. 



Causal Organism:-  Phytophthora palmivora 
The fungus produces intercellur, non septate, hyaline mycelium. Sporangiophores are hyaline and simple 
or branched occasionally. The sporangiophores are hyaline, Thin walled, pear shaped with a prominent 
papillae. Sporangia releases reniform, biflagellate zoospores upon germination. The fungus also produces 
thick walled, spherical oospores. In addition, thick walled, yellowish brown chlamydospores are also 
produced. 

Favourable Conditions:- 
High rainfall, high atmospheric humidity (above 90 per cent), low temperature (18-20˚C) and wounds 
caused by tappper and Rhinoceros beetles. 

Mode of Spread and Survival:- 
The fungus remains as dormant mycelium in the infected tissues and also survives as chamydospores and 
oospores in crop residues in the soil. The diseases spread is mainly through air-borne sporangia and 
zoospores. Rainfall also helps in spreading the diseases. Insects and tappers also help in the spread of the 
inoculum from diseased trees. 

Mangement:-
Remove and burn badly affected trees which are beyond recovery. If diseases is detected in early stage, 
remove the infected tissue thoroughly by cutting the infected spindle along with two leaves surrounding it 
and protect the cut portion with Bordeauex paste. 
Give prophylactic spray with 1% Bordeaux mixture to all the healthy plams in the vicinity of diseases 
one and also before onset of monsoon rains. 
Drench the crown with 2 %Pseudomonas fluorescence or PGPR Mix 2 as a prophylactic measure before 
the onset of monsoon in endemic areas.



Blister blight of Tea: Exobasidium vexans 
Distribution:-Blister blight of for the first time reported fron 

Ceylone in 1946 and spread rapidly throu a large tea growing 
area of India. E. vexans is most economically significant tea 
pathogen in many countries, causing upto 50 % crop yield loss 
when uncontrolled.

Symptoms:-
• Small, pinhole-size spots are initially seen on young leaves less 

than one month old. 
• As the leaves develop, the spots become transparent, larger, and 

light brown. 
• After about 7 days, the lower leaf surface develops blister-like 

symptoms, with dark green, water-soaked zones surrounding the 
blisters. 

• Following release of the fungal spores, the blister becomes 
white and velvety. 

• Subsequently the blister turns brown, and young infected stems 
become bent and distorted and may break off or die.

• When many blisters appear near the margin or apex and 
coalesce, much distortion and curling of the leaf may be caused.

• Under severe attack, the bush may be permanently injured and 
growth impaired.



Causal Organism:-
The mycelium is confined to the blistered areas on the leaves. They are septae and collect in bundles 
below the lower epidermis. Later by rupturing the epidermisa continuous layer of vertical hyphae are 
projected on the surface of spot. The fungus produces two kind of spores viz.,the conidia and 
basidiospores. The conidia are most abundant, borne singly at the tip of long stalks. Basidia are formed on 
the surface in large number but never form a continuous hymenium. 

Favpurable Conditions:-Exobasidium vexans is an obligate pathogen of tea, which makes the 
study of it difficult. It thrives in humid high elevations in Asia. Atmospheric spore concentrations are 
present throughout the year, but are lowest January through May when relative humidity and rainfall is 
decreased, and direct sunlight duration is increased. During these months it has been found to produce 
abnormally thick walled spores, in addition to the usual basidiospores, that resist germination in vitro. The 
wet season in tea growing regions runs June through December and creates conditions favourable to 
endemic infection.

Life cycle:- 
•The disease cycle repeats continuously during favorable(wet) conditions, and the spores are readily 
dispersed by wind. 
•Spores that land on a leaf with adequate moisture will germinate and infect it, producing visible 
symptoms within 10 days. 
•The fungus can directly penetrate the leaf tissue. 
•The basidiospores have a low survival rate under conditions of drought or bright sunlight.
•The life cycle of the fungus is 3–4 weeks.



Management:- 
• Removal of affected leaves and 

shoots by pruning and 
destruction of the same have 
been recommended. 

• Spraying of Bordeaux mixture 
or Copper Oxy Chloride 0.1%

• A mixture of 210g of Copper 
oxy Chloride + 210g of nickel 
chloride per ha sprayed at 5 
days interval from June to 
September and October to 
November

• Spray Tridemorph at 340 and 
560 ml/ha is satisfactory under 
mild and moderate raifall 
conditions.

• Spraying the bushes with a 
mixture of 420 g copper 
oxychloride and 27 g Agrimycin 
100 in a hectare gives better 
cntrol over the disease, 
compared to the treatment with 
copper oxychloride alone at the 
same dose.

 



Coffee leaf rust: Coffee arabica, Coffea canephora

Distribution:- Worldwide. Asia, Africa, North, South and 
Central America, the Caribbean, Oceania. It is recorded 
from American Samoa, Cook Islands, Fiji, French Polynesia, 
New Caledonia, Papua New Guinea, Samoa, and Vanuatu.

Symptoms:-
At first, the spots are 2-3 mm diameter, expanding up to 15 mm 

diameter, and forming yellow-orange powdery blotches on the 
underside of leaves and yellow areas on top.

 Later, the centres of the spots on the top turn brown with yellow 
margins. 

Blotches may merge and cover the leaf blade. In severely affected 
plants, leaves fall and branches die back. 

Spores are produced in the yellow-orange blotches on the under 
surface of leaves.

Causal Organism:- Hemileia vastatrix  
The mycelium is intercellular and sends haustoria into the cells. 
The mycelium sends out erumpent stalks through stomata which 
bear the uredospores. The uredospores are reniform or orange 
segment like in shape. The convex side of the spores are 
echinulated and the lower side is smooth and measure 26 – 40 x 
20 – 30 micron meter. The telial stage succeeds the uredial stage 
in the later stage. 



Mode of spread and survival:-
One lesion produces 1.5 lakhs uredospores which are spread by rain splash and wind. Many animals 
(insects, birds etc.,) can also carry spores over long distances. Infection requires the presence of water for 
uredospores germination and only occurs through stomata, which are on the underside of the leaf.

Life Cycle:-
H. vastatrix has a simple life cycle: infect, produce spores, repeat. A spore lands on the leaf of a host plant 
and grows hyphae that enter the leaf through a stomata. Inside the leaf, the hyphae extract nutrients from 
the host cells, which eventually die.

Once the fungus has colonized enough area, it begins producing spores on specialized hyphae that grow 
out of the leaf’s stomata. The spore masses appear as orange, powdery spots on the undersides of leaves. 
Although H. vastatrix produces both sexual (teliospores and basidiospores) and asexual (urediniospores) 
spores, only the asexual spores can infect coffee leaves. Normally, sexual spores produced by rusts infect 
an alternate host, but no such host has been found for H. vastatrix. The sexual spores Coffee Rust 
produces may infect an as yet unknown alternate host, but they could also be holdovers from a time in the 
evolutionary history of H. vastatrix when it did have an alternate host.

Management:-
Pruning of the trees to increase spacing between the leaves. This increases air flow, which allows the 
leaves to dry quicker and reduces the number of places that water can collect. 
Excessive shade increases rust disease as it keeps leaves moist for longer, and this also increases the 
number of spores that germinate.
Copper products were the first to be used against rust, and are still widely applied. 
Systemic products: Trialzole fungicides.
Three applications of 0.5% Bordeaux mixture for susceptible varieties. 





Diseases of Onion, Turmeric, Coriander and Cruciferous vegetables 

1. Purple Blotch of onion 

Symptoms: 

 Symptoms first appear on leaves and stalks as small 
water-soaked lesions that quickly develop white centre. Under 
favourable condition, the lesion enlarge, coalesce, become 
zonate and brown to purple that extend upward and downward. 
In moist weather, the surface of the lesion, may covered with 
black fruiting bodies of fungus. The older leaves are more 
susceptible than younger leaves and younger leaves relatively 
more susceptible when they emerge close to the bulb maturity. 
Similar lesion may form on seed stock, as a result of seed either 
do not develop or are shrivelled. The infected plants fail to 
develop bulbs. Severely infected foliage of onion and garlic may 
exhibit dieback. The bulb can also be affected at harvest when 
the fungus enters through the neck or injurious, causing storage 
rot.  

Causal Organism: Alternaria porri 

Etiology and disease cycle: 

 Mycelium -branched, coloured and septate. Conidiophores arise singly or in groups, septate, 
pale to mid brown. Conidia are solitary, straight or curved. 

The pathogen overwinters in crop residue on or near the soil surface. The fungus can also 
survive in diseased onion leaves and debris for 12 months buried at 5- 7.5 cm depth wherever the 
chlamydospores of the fungus are formed they can also serve as source of perennation. Invasion of the 
fungus takes place either through stomata or directly through the cuticle, to form an intercellular 
mycelium, which turn form conidiophores and conidia.  Spores are produced and new plants infected 
during periods of warm (77-85°F) and humid weather. Symptoms appear 1-4 days after infection and 
black spores are produced by fresh lesions within 5 days. Spores are produced at night and released in 
the morning as humidity decreases. The spores are spread by wind and splashing rain or irrigation. The 
optimum temperature for disease development is 21-30 oC and relative humidity about 90 %. 

Management: 

 Use of healthy seed/planting material. 

 Crop rotation with non-host crop. 

 Collection and destruction of infected crop debris after harvest. 

 Good drainage and summer ploughing. 

 Hot water seed treatment at 50oC for 20 min. for reducing seed inoculum. 

 Use of resistance varieties like Pusa red, IHR-56-1, Hybrid PVM-7 etc. 

 Seed treatment with thiram @ 2.5g/kg of seed. 

 Three sprays of Copper oxychloride (0.25%) or Chlorothalanil (0.2%) or Zineb (0.2%) or 
Mancozeb (0.2%). 



2. Onion Smudge 

Symptoms: 

The disease is characterized as subcuticular, small dark green to black smudge (minute 
stroma of the fungus) that appear on the bulb, neck or green leaves that are clinging to the 
bulb after digging. The black colour may be uniform on the lesion but normally the circular 
lesions show concentric rings of dark stroma and mycelium. The outer scale are also attacked 
if the outer scales have peeled off but the lesions on inner scales are small, sunken and yellow. 
During the moist conditions, acervuli of the fungus develop on the infected areas and spore 
masses and the setae can be easily recognized fleshy scales resulting in yellow depressions on 
the bulb. 

 

Causal Organism: Colletotrichum circinans  

Etiology Disease Cycle: 

Mycelium of the fungus is narrow, septate which are initially hyaline but later become 
slightly dark. Acervuli are formed abundantly on the affected host surface. Conidiophores, 
conidia and setae are formed in the acervuli. 

 The fungus can over-winter in the soil and can be introduced on infected bulbs. Warm 
moist conditions favour conidial production and wind and rain splash spread the conidia. 
These conidia infect mature bulb scales and cause disease when free moisture and optimum 
temperatures for infection occur. Favourable conditions for disease development is 10 to 32 
oC temperature and excessive rainfall. 

Management: 

 Plant debris should be collected and burnt to prevent the introduction of pathogen 
into other fields. 

 Yellow and red skinned varieties can be used in areas where disease pressure is high.  
 Cultural practices like, good drainage and use of healthy planting material. 
 Practice a three years or longer crop rotation.  
 Protect the produce after harvested from rains, provision of well-ventilated storage also 

reduces the incidence of the disease. 
 Pre-harvest spray of Carbendazim (0.1%) or Mancozeb (0.2%) reduce the infection of this 

disease under storage conditions. 

 

 

 
 



3. Leaf spot of turmeric 
 
Symptoms: 
 Elliptical or oblong brown spots with yellow halo are seen on the leaves. The centre of 
spots are greyish white, become thin and gets teared. In advance stage numerous black dots 
like structure in the centre appears which are fruiting bodies of the fungus. Indefinite number 
of spots may be found on a leaf and as the disease advances the spots enlarge and covers 
major leaf blade. 

  

 Causal Organism: Colletotrichum capsici 

Etiology and Disease Cycle: 

 The pathogen produces acervuli on infected plant parts, which are round, elongated, 
subepidermal and later disrupting the host epidermis. Seate are abundant, brown, 1-5 septate 
and rigid. Conidia are non-septate, hyaline, uninucleate, falcate with acute apices and narrow 
truncate base. 
 The pathogen survives on the scales of rhizomes which are the source of primary inoculum. 
The secondary spread occurs by means of wind and water borne conidia. Disease usually 
appears in October – November when temperature ranges between 20-23℃ and relative 
humidity around 80% which favours the primary infection. 

Management: 

1. Crop residue should be collected and burnt in order to reduce the inoculum in field. 
2. Seed material should be obtained from disease free areas. 
3. Use resistant varieties like Pant pitabh, Shudarshan etc. 
4. Suitable crop rotation should be followed. 
5. Seed rhizome should be treated with carbendazim @ 1 g/ litre of water for 30 minute and 

shade drying before sowing. 
6. Spraying of mancozeb @ 2.5 g/ litre of water at 15 days interval. 

 
 
 
 
 
 
 
 
 
 
 



4. Stem gall Coriander 
Symptoms: The infection of stem gall disease takes place at an early stage of seed 
germination, but the symptoms appear much later. The fungus cause swellings (hypertrophy 
and hyperplasia) on stems, leaves, flowers, fruits and other aerial parts of tissues of plants. 
The disease appears in the form of swellings of leaf veins, leaf stalks, peduncles, stems and on 
fruits. The swellings on the veins give a swollen hanging appearance to the leaves. These 
tumors are initially glossy but later rupture and become rough. The swellings are mostly 
elongated, and their size varies according to the size of the infected part, those on the stem 
being usually larger than those on the flower stalk. Systemic infection provides greater 
distortion to the plant and plant parts. The inflorescence may show outgrowth on the surface, 
and uniform invasion of the fruit makes it abnormally large, but partial invasion may lead to 
distortion. The disease is usually apparent in early spring when the greatly distorted leaves 
first appear. On veins, mid-ribs, and petioles, the gall appears as translucent yellow-white 
swellings that are often elongated and blister-like. 

 

Causal Organism: Protomyces macrosporus 

Etiology and Disease Cycle: 

The mycelium intercellular, coenocytic, aseptate, and branched. The chlamydospores 
(resting spores) were yellowish brown, spherical or globose to oval, single-celled, smooth and 
measured 40 to 81 μ in diameter. A mature chlamydospore was protected externally by hard, 
thick and unsculptured exospores enclosing a medium thick mesopore and membranous 
endospore. 

The disease is seed and soil borne in nature. In soil the fungus over winters in the form of 
chlamydospores. The chlamydospores germinate in the presence of water by rupturing the outer 
wall. 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 uninucleate masses. On 
maturity, these spores separate and collect into the centre of the vesicle. The latter burst and the 
spores are set free. These spores further multiply by budding in yeast like fashion and cause 
infection of the host. Minimum/maximum atmospheric temperature and relative humidity play an 
important role in in initiation and development of this disease. Potassium and nitrogen fertilizers 
reduced stem gall incidence while phosphoric fertilizers increase it. A pH of 7.5 is most suitable for 
infection while minimum infection occurred at pH 5.5. Relatively high soil moisture and soil 
temperature are favourable for infection. 

 



Management: 

 Sowing crop around 16 October to 16 November give minimum yield losses. 

 Use of clean and healthy seed and follow suitable crop rotation. 

 Use resistance varieties like Pant Haritma, UD 20, Pant-1, CIMAP 2053 etc. 

 Seed treatment with Thiram @ 3g/kg seed followed by their foliar sprays found effective in 
managing this disease. 

 

5. Alternaria Leaf Spot of Crucifers   
 

Symptoms: 

Symptoms of Alternaria Leaf Spot on cabbage may first develop on young plants in seedbeds, 
where leaf spots, stunting, or damping off may occur. The Alternaria fungus produces round, 
brown lesions on infected leaves and oval or elongated lesions on stems.  Dark brown to black leaf 
spots may appear on tissues of any age and vary in size from pinpoint to 2-inches in diameter. The 
leaf spots enlarge in concentric circles and mature lesions have a bull’s eye type appearance 
(presence of concentric rings within the dead tissue). The black spores easily detach from the leaf 
if touched and are visible on the leaf surface, fingers and tools. 

  

Causal Organism: Alternaria brassicae  

 Etiology and Disease Cycle: 

Aiternaria brassicae produce asexual conidia via conidiophores and chlamydospores. The source 
of initial disease each spring may be infected seed, transplants, or infested crop residue that 
overwinters in midwestern fields. In warm, wet conditions, lesions on infected plant material 
produce spores that may be windblown or rain-splashed to other plants or fields. The spores 
result in new infections that continue the cycle of lesion development, spore production, 
dissemination, and infection. The fungus may survive in Indian fields only in association with 
infected crop residue. Temperature between 21 and 28 C with high relative humidity (at least 
95%) favours for disease development. 
 
Management: 
 Disease-free planting material should be used. 
 Crop rotation should be followed. 
 Spraying of chlorothalonil (0.2%) as soon as the disease appears.  
 

 
 



6. Black Rot of Crucifers 
 

Symptoms: 
Young seedlings are particularly susceptible to black rot. Initial infections on the 

cotyledons (seed leaves) may seem to disappear when these leaves fall off, but the bacteria 
remain present in plants at low levels. Infections become systemic as the bacterium spreads 
through leaf veins. Close spacing and overhead watering of transplants worsen plant-to-plant 
spread. As disease progresses, plants become stunted and chlorotic and may drop leaves 
prematurely before eventually dying.  

On mature plants initial symptoms appear as distinct, yellow V-shaped lesions along leaf 
margins, with the bottom of each “V” pointing inward. Lesions turn brown as they become 
necrotic, enlarging until entire leaves yellow, wilt, and fall from plants. Leaf veins in affected 
areas turn from green to dark-brown to black. Black discoloration is evident in the vascular 
system when stems or heads are cut lengthwise (Fig. D). Soft-rotting bacteria often invade and 
colonize diseased tissues, resulting in a slimy, foul-smelling decay of stalks and/or heads. 

 0  
 Causal Orgaism:-  Xanthomonas campestris pv. campestris.  

Etiology and Disease Cycle: 

  The bacterial cells are single, straight rods and usually 0.4 x 1.0 micon in size. They are 
gram negative and motile by single polar flagellum. The most common source of the 
pathogen is infested seed lots or infected transplants, but it can also survive from season 
to season in plant debris left in the field or garden. While the pathogen only infects 
crucifers (cole crops), a number of related weeds are also host and can serve as reservoirs 
of inoculum.  

   Infection can occur through wounds or insect damage, but most common is entrance 
through natural openings, such as stomata and hydathodes. Spread within fields occurs via 
splashing rain, insects, wind-blown plant debris, or handling plants with infested tools or 
human hands. Warm (25° to 30 °C), humid or rainy weather favours infection and spread 
of black rot. 

Management: 

  Use only certified disease-free seed.  
 At least two years crop rotation should be followed. 
 Seed treatment with Agrimycin or streptomycin (0.01%) or hot water treatment at 52℃ for 

30 minutes. 
 Three sprays of 50 ppm streptomycin at transplanting, curd formation and pod formation. 



 
 
 
 
 

 
 
 
 
 
 
 



Anthracnose of Mango 

Symptoms: 

Numerous, oval or irregular spots appears on the leaf surface. Under humid conditions 
these spots increase rapidly and form irregular necrotic areas. The young leaves are most 
susceptible to this disease. The wither tip or die-back symptoms appear at the tip of young 
branches. Black necrotic areas are formed on the affected twigs which dry from the tip to 
downward accompanied by defoliation of the branch. The pathogen causes blossom blight in 
which minute black spots appears on the flower which dry and shed. On fruits black spots of 
various forms develop which may be slightly sunken or may show surface cracks. These spots 
may coalesce to form larger spots. The spots are often concentric at the stem end and some 
times in streaks towards one side of the fruit.  

  

Causal Organism: Colletotrichum gloeosporioides Perfect stage – Glomerella cingulate 

Etiology and Disease Cycle: 

Mycelium is narrow, septate which are initially hyaline but later become slightly dark. 
Acervuli are formed abundantly on the affected host surface. In acervuli numerous 
conidiophores arise, among them setae are also formed. One or more conidia are formed at 
the apex of each conidiophore. The conidia are hyaline but in mass they look pinkish. They 
are oval to oblong with rounded ends, non-septate and some times contains 1-2 oil globules. 
Conidia germinate by means of germ tube and form dark appressoria. The perfect stage of 
the fungus produces perithecia. The perithecia are sub-spherical with prominent ostiolar hair. 
Asci are sub-clavate and slightly pedicellate. Ascospores are hyaline and single celled. They 
are difficult to distinguish from conidia. 

The fungus has a long saprophytic survival ability on diseased leaves and twigs in soil. 
The conidial production in acervuli favoured by temperature 10-30℃ and relative humidity 
95-100%. The humid and misty conditions are most favourable for disease development. 

Management: 1. Apply recommended dose of fertuilizers and watering during summer. 
2. Diseased twigs should be pruned and burnt along with fallen leaves.                                                    
3. Two to three sprays of Fytolan or Zineb (0.2%) between January to July effectively manage 
the disease.               
4. Post-harvest treatment of fruits in hot water at 50℃ for 15 minutes effectively check the 
fruit rot. 



Bacterial blight of Mango 

Symptoms: 

Minute wate soaked lesions appears in groups towards the tip of the leaf blade. They 
increase in size to about 1-4 mm, turn brown to black in colour and surrounded by chlorotic 
halos. Large necrotic patches may be formed by coalescing of several lesions. These patches 
are often rough and raised due to heavy bacterial exudate. On tender branches and fruits 
water-soaked lesions appears which later become raised and turn dark brown to black with 
longitudinal cracks mostly filled with bacterial oozes. 

 

Causal Organism: Xanthomonas campestris p.v. mangiferaeindicae 

Etiology and Disease Cycle: 

The bacterium is straight rod and 0.36-0.54 x 0.45-1.44 micron in size. The bacterial 
cells are single or in short chains. No capsule or spores are formed. It is motile by single 
polar flagellum. It is gram negative and aerobic.  

The pathogen survives from one season to the next in localized lesions on leaves and 
twigs. From these lesions the bacteria are washed to adjacent tissues. Patogen spread from 
one tree to another during rain by splashing of water droplets. Maximum infection occurs 
when temperature ranged between 22-26℃. Rainfall is a major weather factor affecting 
infection. 

Management: 

 Orchard sanitation 
 Pruning and destruction of infected plant parts. 
 Spraying of Agrimycin (0.1%) followed by Plantomycin or Streptomycin sulphate 

(0.25%) followed by Aureofungin (0.25%) found effective in controlling the disease. 

 
 

 



Malformation of Mango 
Symptoms: 
 Symptoms appears at two stages i.e. vegetative malformation and floral 
malformation. Vegetative malformation is more pronounced on young seedlings but may also 
appear on mature trees. In the initial stages of symptom development, vegetative buds in the 
axils of the leaves or at the apex of seedlings swell and produce small shoot lets bearing small 
scaly leaves. In such seedlings apical dominance is lost and as a result numerous vegetative 
buds sprout, producing hypertrophied shoot lets, bearing very small leaves at short 
internodes. The leaves get crowded so that shoot lets and their branches are not 
distinguishable and the whole mass of rudimentary leaves gives a bunch like appearance, 
which also referred to as bunchy top stage. In floral malformation, the flowers in diseased 
panicles are greatly enlarged, which constitutes a malformed inflorescence. At maturity such 
panicles appear hypertrophied, heavier and generally much greener as compared to healthy 
one. 

   

Causal Organism:  

The actual cause of the disease has been very controversial. Several workers have 
suggested various causes. 

 Fungal cause: Fusarium moniliforme var subglutinans   
 Acarological cause: Aceria mangiferae  (Eriophyid mite) 
 Physiological cause: Imbalance of auxin and anti-auxins hormones. Increment in 

carbohydrates, mangiferin, malformin and phenols. Deficiency of iron, zinc and 
copper. 

Etiology and Disease Cycle: 
The sufficient information on the causal organism, it’s biology and infection court, 

mode of entry, mechanism of dissemination have not been generated and still unknown. 

Management: 
 Use disease free planting materials. 
 Seedlings should be raised in the soil free from fungal pathogen. 
 It should also be ensured that scions selected from a tree free from malformation. 
 Pruning of diseased parts along with basal 15-20 cm healthy portion. 
 Spraying of NAA (0.02%) during October. 
 Spraying of carbendazim or benomyl (0,1%) and phosphamidan (0.1%) at pre-bud 

burst, after emergence and pre-blossom stage. 



Powdery mildew of Mango 
Symptoms: 

The disease appears at flowering time (Jan-March). The characteristic symptoms are 
the presence of white, superficial, powdery growth on all the aerial parts like inflorescence, 
leaves, stalk of inflorescence and young fruits. Flowers are attacked before fertilization which 
results in dropping of infected flowers. Young fruits are covered entirely by powdery growth 
and it results in pre-mature fruit drop at pea stage. 

 

Causal Organism: Oidium mangiferae  

Perfect stage: Erysiphe polygoni 

Etiology and Disease Cycle: 

Pathogen produces branched conidiophores from the superficial mycelium. Conidia 
are borne singly but some times in pairs or in chain. Conidia are single celled and oval shaped. 

The pathogen survives in intact malformed infected panicles mostly hidden under 
dense foliage where conidia are produced. Abundant conidia are produced and blown over 
to the new flushes on young panicles. Conidia germinate by germ tube which produces 
haustoria inside the host cells. 

Management: 
 Orchard sanitation. 
 The intact malformed panicles should be removed from the tree and burnt. 
 Spraying of carbendazim (0.1%) or dinocap (0.2%) or triadimefon (0.05%) have given 

effective management. 
  
 



Early Blight of Potato

Early blight is a common foliage disease of potato. It is of common occurrence 
both in cold as well as in warm regions in India and abroad where, potatoes is 
grown. The pathogen causes injury to the leaves as a leaf spot disease and 
instigates permature defoliation. Finally it incites tuber rot of potato.

Symptoms:- The disease appears on the leaflets, 3-4 weeks after the crop is sown 
as small, isolated, scattered pale brown to dark spots, oval or angular in shape 
mostly up to 3 or 4 mm in diameter. Each spot is usually delimited by a narrow 
chlorotic marginal zone which fades into the normal green (alternaric acid). 

• The chlorotic zone increases with the increase in size of the spot. As a 
rule the oldest (lowest) leaves are affected first and the disease 
progresses upwards. 

• The necrotic tissue of the spot often shows a series of concentric ridges 
which produce a target-board effect, a symptom characteristic of this 
disease. The number of spots on the leaflets may be a few but if the 
conditions are favourable the spots increase in number and size 
involving the entire leaf surface. 

• In the advanced stage when the number of spots is numerous, the leaf 
shows signs of old age droops and leaflets curled

• Under humid conditions, the diseased areas coalesce and big rotting 
patches appear on the leaf surface. In severe cases of infection the 
leaves dry up, shrivel and drop off. Falling of leaves starts with the 
older (lower) ones until a few remain at the top. 

• Sometimes there is complete defoliation. Stems and petioles may also 
develop brown to dark lesions which may finally lead to either 
worthless plants or collapse of the entire over-ground portion of the 
plant. 



Causal Organism:- Altemana solani
The mycelium consists of light brown, slender, septate sparsely branched hyphae which become dark-
coloured with age. The hyphae ramify in the intercellular spaces but later penetrate the cells of the invaded 
tissues. 

The conidiophores which are relatively short and dark-coloured arise from the older diseased tissue of the 
host and emerge through the stomata. The conidia are dark-coloured, beaked, muriform and multiseptate. 

Favourable Conditions:-Alternaria sporulates best at about 26.6 °C (80 °F) when abundant 
moisture (as provided by rain, mist, fog, dew, irrigation) is present. Infections are most prevalent on poorly 
nourished or otherwise stressed plants.

Disease Cycle:- 
The mycelium and conidia (A)of the pathogen remain viable for a considerable time, the former for 
about a year or more in the infected dry leaves. 
The source of primary inoculum is the infected plant debris such as the dried leaves, stems, potato tubers. 
Primary infection may be brought about by conidia or mycelium from the infected debris in the soil. 
The conidia germinate (B) at the optimum temperature of 28° to 30°C within 35 to 45 minutes. The germ 
tubes gain entry into the lower leaves of the host plant through stomata. 
The fungus penetrates the host leaf and stem directly through the epidermis. The primary infection 
usually appears on the foliage as leaf spots within 2 or 3 days under favourable conditions of temperature 
and moisture (D). 
Secondary spread immediately follows through conidia produced on the primary spots within 5-7 days 
after infection. Conidia start forming when the spots are about 3 mm in diameter. 
The mature conidia are readily detached and dispersed through the agency of air currents, water and 
insects. Flees, beetles and Colorado bettles are reported to assist infection by carrying conidia on their 
bodies and facilitate penetration of germ tubes by inflicting wounds on the host surface. 



Management:-
• As in the case of other soil borne 

diseases, crop rotation and field 
sanitation are the two rational 
measures which provide effective 
check against primary infection from 
spores in the infected plant debris. 
Infected dry leaves and dead haulms 
should be raked together and burned 
immediately after harvest. 

• Application of regular spray schedule 
is another effective measure. When the 
plants are 15- 20 cm high, weekly 
sprays the crop with Bordeaux 
mixture, Dithane M-45, Zineb and 
Ridomil throughout the period of plant 
growth effectively control the early 
blight. 



Late Blight of Potato
Late blight has the potential to be found anywhere potatoes are grown. 

Symptoms:-
 This disease damages leaves, stems and tubers. Affected leaves 

appear blistered as if scalded by hot water and eventually rot and 
dry out.

 When drying out, leaves turn brown or black in color. When 
infections are still active, spots appear on the underside of leaves 
blanketed in what looks like flour.

 Affected stems begin to blacken from their tips, and eventually 
dry out.

 Severe infections cause all foliage to rot, dry out and fall to the 
ground, stems to dry out and plants to die.

 Affected tubers display dry brown-colored spots on their skins 
and flesh. This disease acts very quickly. If it is not controlled, 
infected plants will die within two or three days.

 Tuber infection is characterized by brown, dry, and granular 
regions that begin superficially, but can then extend deeper into 
the tuber tissue. 

Favourable conditions:- 
• RH->90% , Temp.-10-25°C and Night temperature:10°C. 

Cloudiness on the next day Rainfall at least 0.1mm, the following 
day. 



Causal Organism:- Phytophthora infestans
The mycelium is endophytic, coenocytic and hyaline which are inter cellular with double club shaped 
haustoria type. Sporangiophores are hyaline, branched intermediate and thick walled. Sporangia are thin 
walled, hyaline, oval or pear shaped with a definite papilla at the apex. The sporangium may act as a 
conidium and germinate directly to form a germ tube. Zoospores are biflagellate possess fine hairs while 
the other does not. 

Mode of spread and survival:- 
The infected tubers and the infected soil may serve as a source of primary infection. The diseased tubers 
are mainly responsible for persistence of the disease from crop to crop. The air borne infection is caused by 
the sporangia. 

Disease Cycle:- P. infestans, the cause of late blight, is a heterothallic fungal-like pathogen, 
meaning two mating types are required for sexual reproduction and are referred to as A1 and A2. The 
pathogen is an obligate parasite that cannot survive without a living host.

Under favourable conditions, spores develop in three to five days and require 12 hours of free 
moisture for infection to occur. Lesions on leaves and stems become visible as small flecks within a 
few days after infection.

The lesions expand to water-soaked, gray-green areas on the leaf and sporulate if conditions are 
favorable. The spores are carried by wind and rain to healthy plants, where the disease cycle begins 
again. A disease cycle can occur every five to seven days, resulting in rapid spread and movement of 
late blight.

Tubers are infected by spores washed from lesions to the soil. Spores germinate and swim to tubers 
in free water and infect primarily the eyes. Tuber infections are characterized by patches of brown to 
purple discoloration on the potato skin. Cutting just below the skin reveals a dark, reddish-brown, 
dry, corky rot.





Management
A regular spraying and dusting during the growing season give 
effective control. 
First spraying should be given before the commencement of the 
disease and subsequent should follow at reqular interval of 10 -15 
days. 
Protective spraying with mancozeb or zineb 0.2 % should be done 
to prevent infection of tubers. 
Destruction of the foliage few days before harvest is beneficial and 
this is accomplished by spraying with suitable herbicide. 
Tuber contamination is minimized if injuries are avoided at harvest 
time and storing of visibly infected tubers before storage. 
The resistant varities recommended for cultivation are Kufri 
Naveen, Kufri Jeevan, Kufri Alenkar, Kufri Khasi Garo and Kufri 
Moti. 



Black Scurf of Potato
Symptoms:-
 The disease also known as black speck, black speck scab, russet scab 

on tubers. 
 Rhizoctonia canker occurs when stolons contact soil borne fungal 

bodies.
 At the time of sprouting dark brown colour appear on the eyes.
 Affected Xylem tissue causes to wilting of plants. 
 Infected tuber contains russeting of the skin. 
 Hard dry rot with browning on internal tissue.
 Spongy mass appear on the infected tuber. Seed tubers are source of 

spread.
 Pathogen infects plant tissue and causes stolon blinding thus 

reducing tuber production and yield.
 It also infects tubers causing black scurf but this is purely cosmetic, 

reduces tuber appearance and does not reduce yield.

Causal Organism:-Rhizoctonia solani
The mycelium is hyaline when young and brown at maturity. 

Hyphae are septate and branched with a characteristic 
constriction at their junction with the main hyphae. The 
branches arise at a right angle to main axis. Sclerotia are black. 
A basidium bears four sterimata each with a basidiospore at the 
end. The basidiospores are hyaline, elliptical to obovate and thin 
walled. They are capable of forming secondary basidiospores. 



Favourable Conditions:-Moderately cool, wet weather and temp 23 °C are the favourable for the development of 
disease. 

Mode of spread and survival:- 
The fungus is capable of leading a saprophytic life on the organic material and can remain viable in the soil for several 
years. The sclerotia on the seed tubers is the principal source of infection of the subsequent crop raised with these tubers. 
On return of favourable conditions the mycelium present in the soil may develop producing new hypae. 

Disease Cycle:-Rhizoctonia stem canker and black scurf can be iniciated by seed-borne or soil borne inoculum. The 
pathogen overwinters as sclerotia and myceliumon infected tubers, plant residue, or in infested soils. When infected seed 
tubersare planted in the spring, the fungus grows from the seed surface to the developing sprout, and infection of 
rootprimodia, stolen primodia, and leaf primodia can occur. Seed borne inoculum is perticularly effective in causing 
disease because of itsclose proximityto developing sprouts and stolen. Infection may occure any time during the 
growingseason on sprout develop in proximity ro the Rhizoctonia mycelia, although most infections probably occure 
early in the growing season because the plants resistence to stem and stolen infection increases after emergence, 
eventually limiting expansion of lesions. Slerotia starts formation on daughter tubers late in the season, mainly after vine 
death. The mechanism that are involve d with the trigger sclerotial formation on daughter tubers are not well 
understood, but they may be triggered by productsrelated to plant senescence. However, daughter tubers 
produced  from infected mother plants do not always become infested with sclerotia.

Management :-
Disease free seed tubers alone should be planted. 
If there is a slight infection of black scurf that can be controlled by treating seed tubers with mercuric chloride solution 
for 1.5 hr with acidulated mercuric chloride solution for 5 min. 
Treating the soil with pentachloroni trobenzene at the rate of 70 kg/ ha lowers the incidence of the disease, but it is too 
expensive and cumbersome. 
Well sporulated tubrs may be planted shallow to control disease. 
The disease severity is reduced in the land is left fallow for 2 years. 

 





Major Potato Viruses 

Distribution:- The potato (Solanum tuberosum L.) is an 
important crop worldwide. Potato production is not an easy task, 
as potatoes are affected by many kinds of viruses and their 
various strains belonging to different taxonomic groups. Viruses 
contribute to "running out", or degeneration, of seed stocks. Viral 
diseases are prevalent throughout the India but are most severe in 
North-eastern plains and plateaux where population of aphid 
vectors is high throughout the crop season. Tomato leaf curl New 
Delhi virus (ToLCNDV), potato leaf roll virus  (PLRV) and 
potato virus Y (PVY) are the most important viruses in India. 
Under favourable conditions they may multiply rapidly and 
cause significant yield loss and economic damage.

1. Tomato leaf curl New Delhi virus (ToLCNDV):-
• Tomato leaf curl New Delhi virus (ToLCNDV) belonging to the 

genus Begomovirus within the family  Geminiviridae. The 
affected plants show curling/crinkling of apical leaves with a 
conspicuous mosaic symptom. When the infected tubers are used 
for planting, the entire plant show symptoms with severe 
stunting due to high virus titre. The plants recover from 
symptoms as the maximum temperature falls below 25◦C.

• Transmission:-  The virus is transmitted by whiteflies and 
the infection is more common in crops planted during October 
than in November because of the large whitefly population.

Symptoms of apical leaf curl



• 2. Potato leaf roll virus (PLRV):-It belongs to genus 
Polerovirus, family Luteoviridae and causes severe yield loss 
(up to 90%) as well as in some cultivars a quality reduction 
due to internal damage to tubers. PLRV is probably the most 
important potato virus worldwide. One estimate has suggested 
the virus is responsible for 20 million tonnes yield loss 
globally. Primary infection, arising from infection in the 
growing season, appears in the youngest leaves and mostly 
results in a pale discoloration and in-rolling of leaflets starting 
at the leaflet base (Fig. 2). Some purple discoloration of 
affected leaflets may occur. Primary symptoms tend to occur 
only where infection of the plant occurs early in crop 
development or in hot climates. Secondary infection, where 
symptoms develop from infected tubers, is always more 
severe. Inward rolling of lower leaflets, extending ultimately 
to the upper leaves, is typical. The leaves become dry and 
brittle, and if touched the plant makes a characteristic rustling 
noise. Leaves are chlorotic and often show purple 
discoloration.

Transmission:- PLRV can be spread long distances by 
winged aphids. The virus persists in the aphid throughout its 
life cycle in a persistent (circulative) way. All instars (stages) 
of the aphid can transmit the virus, but the nymph stage is 
more efficient than the adult.

PLRV infection

PLRV infection



3. Potato virus A (PVA):-It belongs to genus Potyvirus, 
family Potyviridae and cause up to 40% yield reduction. The 
virus is found wherever potatoes are grown. PVA causes mild 
mosaic symptoms not dissimilar to those caused by PVX. 
Differences can be difficult to detect visually, but PVA mottles 
may appear on the veins, and infected leaves look shiny. Infected 
plants may have a more open habit.

Transmission:- At least seven aphid species are capable of 
transmitting PVA (including Aphis frangulae, Macrosiphum 
euphorbiae, and Myzus persicae). The virus is non-persistent 
and is lost from aphids as they go through their life cycle.

4. Potato Virus M (PVM):- It belongs to genus Carlavirus 
and yield reduction in potatoes is usually low, at worst 15-45%. 
Causes mottle, mosaic, crinkling and rolling of leaves 
(paracrinkle), and stunting of shoots. Symptoms mainly occur in 
plants infected at very young stage.

Transmission:-Natural spread is by aphids in a non-persistent 
manner. Some isolates, however, may be transmitted 
mechanically (e.g. machinery) including plant to plant contact.

5. Potato virus S (PVS):- It belongs to genus Carlavirus and 
the most frequently found virus in potato. Yield reduction is 
usually low, at worst 10–20%, but might be slightly worse in 
combination with PVX. PVS is symptomless on the majority of 
cultivars, with occasional mild leaf symptoms of rugosity, vein 
deepening and leaf bronzing.

Potato virus A

Potato Virus M

Potato virus S



Transmission:- Commonly spread mechanically (e.g. machinery) 
including plant to plant contact. Some isolates are spread in a non-
persistent manner by aphids, particularly Myzus persicaea and Aphis 
nasturtii.

6. Potato virus X (PVX):- It belongs to genus Potexvirus and 
found wherever potatoes are grown. With more widespread infection, 
yield losses of 15–20% can occur. PVX is one of the potato viruses that 
cause mosaic symptoms. Visually, symptoms range from absent through 
a faint or fleeting mottle to a severe necrotic streak. Only occasionally 
does leaf distortion, rugosity, necrotic spotting or stunting occur. 

Transmission:- Transmission is by contact, either plant to plant or by 
humans, animals or machinery passing through a crop. PVX is highly 
contagious, and once attached to a surface such as clothing the virus can 
remain infective for many hours provided the surface remains wet.

7. Potato virus Y (PVY):- It belongs to genus Potyvirus, family 
potyviridae. PVYO is one of the most damaging potato viruses in 
terms of yield loss. In combination with PVX, it causes an even 
more destructive disease known as rugose mosaic. Primary 
symptoms of common strain (PVYO) are necrosis, mottling, 
yellowing of leaflets, leaf drops and premature death of plants. 
Necrosis of foliage is a hypersensitive type  of reaction and 
generally starts at a veinal point on foliage and may result in spots or 
rings. Affected leaves may drop (leaf drop streaks) or remain 
clinging to the stem. These symptoms may be restricted to a few 
leaves or to a single shoot. Secondary symptoms result in a dwarf 
plant with mottled or crinkled foliage.

Plant affected by PV X

Potato Virus Y

Potato spindle tuber viroid



Transmission:- The main sources of PVY inoculum are infected seed tubers. Aphids feeding on plants 
emerging from infected tubers acquire PVY within a few seconds and also inoculate the virus to healthy plants 
within seconds. Thus, aphids probing on potato plant are potential vectors of PVY. The peach potato aphid, 
Myzus persicae is the most efficient vector in many areas.

8. Potato spindle tuber viroid (PSTVd):- Viroids are the smallest-known infectious agents 
causing diseases in higher plants. Aerial symptoms develop in warmer conditions but are masked in cooler 
ones. Primary haulm symptoms are seldom evident in potato plants. Stem and blossom pedicels are slender, 
longer than normal, and remain erect. Leaflets are slightly reduced with fluted margins, tend to curve inward 
and overlap the terminal leaflet. As the season advances, diseased plants are restricted in growth and become 
harder to identify because of intertwining with neighbouring healthy plants. 

Transmission:- The viroid is highly contagious and readily transmitted to plants by contaminated 
cultivating and seed cutting tools. The viroid is transmitted through pollen and true potato seed; therefore, 
breeding and release of new cultivars can be one of the sources of its introduction to fields.

Meaning of Persistent and Non-persistent Viruses:- Potato viruses are transmitted by aphids 
in two basic ways. The virus is either non-persistent (stylet-borne) or persistent and circulative (they are 
ingested and persist in the aphid throughout its life).

Management:-
Avoid the sources of infection; 
Avoidance or control of vectors;
Modification of cultural practices; 
Use of resistant varieties obtained though conventional breeding procedures; 
Cross protection; 
Systemic acquired resistance;
Use of transgenic plants containing alien genes that impart resistance to viruses. 



Black Spot of Rose- Diplocarbon rosae 

Distribution:-

Black spot is the most important disease of roses and one of the 
most common diseases found everywhere (chill and cold climate of 
temperate regions) roses are grown. The disease does not kill the 
plant outright, but over time, the loss of leaves can weaken the plant 
making it more susceptible to other stresses and to winter damage.

Symptoms:- 
 Black, nearly circular spots ranging in diameter from just under 

one-tenth of an inch to about one-half inch occur on the upper leaf 
surfaces. They have characteristic feathery margins. 

 Infected leaflets usually turn yellow and drop from the plant. Lower 
leaves are usually infected first, followed by middle and upper 
leaves. 

 Excessive defoliation weakens plants and increases the risk of 
winter injury from cold temperatures. In resistant cultivars or during 
dry weather, only small spots may form without defoliation. 

 Symptoms also can occur on canes. They usually occur in the form 
of raised purple blotches on immature wood of first-year canes, 
which later become blackened and blistered. 

 Branches are rarely killed by lesions on canes; however, the 
pathogen survives the winter in these lesions. Inconspicuous, 
reddish-purple spots may result from infection of petioles, stipules, 
peduncles, fruit and sepals. 



Causal Organism:-Diplocarpon rosae 
The vegetative body of the fungus consists of two parts viz., the subcuticular mycelium and the internal 
mycelium. The fungus produces acervuli on the central part of the tar spots as blister like projections. Asci are 
discoid, sub epidermal, erumpent and 84 to 224 micron meter in diameter. Stroma is thin. Conidiophores are 
hyaline short and cylindrical. Conidia are hyaline, two celled, fusiform or allantoid to obclavate, upper end 
round, base narrow, guttulate, 18 – 25 x 5 – 6 micron meter.

Disease Cycle:- 
The black spot fungus overwinters as mycelia or spores in infected canes and leaves. In the spring, 
overwintering mycelia or spores cause primary (initial) infections on new shoots. Within about two 
weeks after primary infections, fruiting structures form within lesions and produce spores which cause 
secondary infections throughout the growing season. 

Favorable Conditions:-
Rose leaves are most susceptible to infection when they are young and actively expanding. At least 
seven hours of continuous wetness is required for spores to cause infection. Infection occurs directly 
through the cuticle on both sides of the leaf. Temperatures ranging from 72°F to 86°F favor symptom 
development with 75°F being the optimum temperature for disease development. 

Management:-
The first step is to select disease resistant cultivars. 
Sanitation and cultural practices that do not favor disease development.
Removing and destroying infected canes and fallen leaves in the fall will reduce the amount of over-
wintering inoculum which could cause primary infections during the following growing season. 
Planting roses in sunny locations and spacing plants adequately to allow good air circulation will promote 
quick drying of foliage. 
If possible, avoid sprinkler irrigation. 



 Remove infected canes and 
burn diseased leaves.

 Spraying with Mancozeb (or) 
Chlorothalonil 0.2% (or) 
Benomyl 0.1% or a copper 
dust. 

Disease Cycle of Black Spot of Rose



Powdery Mildew of Rose
Distribution:-

It is one of the widely distributed disease of rose. Powdery mildew 
is prevalent during Oct – Jan in south India and Dec- Feb in North 
India. 

Symptoms:-
 This disease is recognized by the white, powdery growth on leaves, 

shoots, and buds. 
 Early symptoms of disease appear as chlorotic or reddish areas or 

patches on leaves that eventually develop the characteristic white, 
powdery appearance. This diagnostic, powdery, white growth is 
usually found on the upper surfaces of leaves, but it can occur on 
both upper and lower leaf surfaces. 

 When newly emerging shoots are infected when young, shoots can 
be distorted and twisted. Young leaves may curl upward and may 
be deformed. 

 Flower buds infected with powdery mildew often fail to open. 
 Unlike other fungi that require free water in order to infect, the 

powdery mildew fungus does not require moisture on the tissues 
for infection. This fungus also produces small, black, pepper-like 
resting structures called cleistothecia. Cleistothecia are 
overwintering structures, these are found in plant debris and are 
often the primary sources of inoculum in the spring. The powdery 
mildew fungus can also survive the winter as hyphae or fungal 
strands in infected buds.



Causal Organism:-Sphaerotheca pannosa 
Mycelium is white , septate, ectophytic and sends globose haustoria into the epidermal cells of the host. 
Conidiophores are short and erect. Conidia are one celled, oblong, minutely verrucose with many large fat 
globules and 22.5 – 29.0 x 12.9 to 14.5 micron meter. Cleistothecia are formed towards the end of the season 
on the leaves, petals, stems and thorns. Cleistothecia are with simple myceloid appendages. Each ascus 
contains eight ascospores. 

Favourable Conditions:- The fungus overwinters as mycelium in dormant buds and shoots spread is 
through wind-borne conidia. The disease is favoured by dry weather with maximum day temperature of 20 to 
25°C with cool nights. 

Disease Cycle:-
The disease cycle of rose powdery mildew starts when the sexual spores, ascospores, of the pathogen survive 
the winter in a structure composed of hyphae called  an ascocarp. The specific ascocarp is a cleistothecium, 
and has a circular shape to it. Under the right conditions the cleistothecium break open to reveal the asci, 
which are long tube like structure containing the ascospores. These ascospores are then released and spread 
by wind, insects, and rain until they land on a susceptible rose for a host and land attach, and germinate on the 
plant. They also produce conidia, the sexual spores of Sphaerotheca pannosa, which will spread throughout 
the summer. It is these long chains of white conidia which give the fungus its characterstic ‘Powdery’ 
appearance. Late in the year as the plant is dying cleistothecia again form when the ascogonium recieves the 
nucleus from the antheridium.

Management:- 
The diseased and fallen leaves should be collected and burnt. 
Four sprayings at 10 days interval with wettable sulphur 0.3 per cent or dinocap 0.07 per cent or 
carbendazim 0.1 per cent or Azoxystrobin @ 1ml/ litre controls the disease effectively. 
Sulphur dust can be used at 25 kg/ha. Wettable sulphur or sulphur dust should not be used when the 
temperature is above 30°C as it may cause scorching. 



Resistant Varieties like Aawliver, 
Abisharika, Adolf Morstman, 
African Star, Ambika, Angeles, 
Anvil Sparks, American Pride, 
Apollo, Arizona, Ashwini, Baby 
Masquerade, Banjaran-9, Barbara, 
Bewitched, Blue Moon, Bon Soir, 
Bon Accord, Bonnie Scotland, 
Boque Dayal, Belle Vue, 
Bovinchor, Bulls Red, Canasta, 
Careless Love, Carcusar, 
Celebration, Crimson Glory, 
Dame De Cour, Deep Secret, 
Dutch Gold, Dwarf Queen, 
Dearest Durina, Eiffel Tower, 
Priti, Paradise, Queen Elizabeth, 
Royal Ascot, Red Master Piece, 
Red Dene, Rachel Grawshey, 
Ranjana-1 0, Sonia, Spartan, 
Super Star, Summer Days, Starina 
can be grown. Excess fertilization 
especially with nitrogenous 
fertilizers and crowding of plants 
should be avoided. Disease Cycle Of Rose Sphaerotheca pannosa 
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