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Destructi ytopht 

Diversity in Phytophthora causing diseases 
in horticultural crops 

The Phytophthora species are maior pathogens of many horticultura l crops, 
causing incalculable losses. The genus Phytophthora is a destru ctive plant 
pathogen. Association of Phytophthora in destruction of citrus plants was 
recorded in 1836 in Azore island much before the potato fa mine in Ireland in 
1845. However, scientific discipline of plant pathology born in e arly 1860s 
when Anton de Bary recognised the P. infestans as the pathogen caus ing 
potato late blight. Ever since, the genus was erected, several plant pathogenic 
s pecies have been described. Only 59 Phytophthora species were recorded till 
1996. Since then several new Phytophthora species have been de scribed from 
diffe rent parts of the world. Now, 100 species have been recorded . The taxonomy 
of the genus has also undergone an evolution in the way it has been studie d . 
Most of the species of the genus have wide host rang e , for example about 
2,000 plant species are thought be to susceptible to infection by P. cinnamomi 
in Australia. There are also some species with narrow host range like P. so;ae 
and P. infestans 

I NDIA with different agroclimatic regions is most RICH DIVERSITY IN PHYTOPH THORA 
suitable for growing various horticultural crops like 

fruits, vegetables, flowers, nut and plantation crops, spices Phytophthora infestans 
and ornamentals. Though India is the second largest Late blight caused by P. infestans is devaslating disease 
producer of fruits and vegetables in th e world , the of potato and tomato worldwide. The pathogen 'S centre of 
productivity of many horticultural crops is comparatively origin is central Mexico fro m where it was introduced to 
low in India. One of the reasons for low productivity is North America and Europe during 1840 s and caused the 
the attack of pests and diseases. Among diseases, infamous Irish famine . The disease spread to rest of the 
Phytophthora is significant causal agent for most of the world during subsequent decades. Later on, the furgus 
horticultural crops. caused severe late bligh t epidemics of potato and tomato 

in many countries. Still, it is con tinuing to be a most 
devastating disease with the emergence of new races or 

Population displacement of 'old' population or 
fungicidal resistant strains. Both Al and A2 mating types

sexual recombination within the more aggressive 
of pathogen were 

'new' population has resulted in severe outbreaks 
prevailing only in its place 

of late blight caused by P. infestons worldwide in of origin in Mexico . Until 
recent decades . In India, late blight was first 

1980s, only Al mating
introduced in the Neelagiri hills between 1870 

typ e of P. infestans was 
and 1880. Very soon, it spread to the Darjeeling 

widely and commo nl y
district in the Himalayas after the introduction of 

di stributed across the 
English potatoes . Later on, incidences of late blight world. Outside Mexi co,
disease on potato was recorded from various parts 

populations of P. infestans 
of India and the attack of this disease leads on an were domin ate d b y a 
average of 20-25 % loss annually. Though late blight 

particular clonal lineage 
was a major threat to potato in north India, it was 

(US-I) . However , A2 
not cons idered as major problem on potato or 

mating type of fungus was 
tomato in south Indian states until 2006. However, 

introdu ced to Europe
introduction of 13_A2 clonal lineage of P. infestans 

during 1970s through sale
from Europe has been attributed to severe late 

of infected tubers and now 
blight epidemic on tomato and potato in south 

presence of both Al and 
Indian states after 2008 onwards . 

A2 mating types of the 
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Sporangia of P. in festans 
with short pedicel 
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Sporangia of P. pa/m ivora 
with short pedicel 

Chlamydospore of P 
pa /mivora 

pathogen has been report " d in man y Asian coun tries, 
including India. Ln addi tion lo A2 mating lypes, i so la~ s 
of A 1 mating type thal were quite differen t from US -I 
began to appear in other locations worldwide_ 

Phytophthora palmivora 
The occurrence of Pltytophthora diseases on palms 

in India was reported in early 1900s by Edwin J Bu tler. 
Bud rot of coco nut caused by P. palmivora is a fatal 
disease. Its pathogen can in fecl and ause disease on a 
lare numb er o f p lants. 
Th~ disea e is sporadic in 
nature . However, outbreak 
of epidem ics is also 
c mmon . The intensity o f 
d isease is increasing year 
a ft er year wit h the 
inoculum bUild-u p , leading 
to heavy losses t c conut 
growers in endemic a reas. 
Trad itionally, farmers llse 
Lo ut open the ro tten bud 
p r l ion and co ve r the 
por t ion wi th m u d p o t. 
Lat r un, a p plicatio n o f 
Bordeaux paste to the cu I 
ur race and covering w ith 

polythene sheet till the new 

Dampi ng off caused in many Solanaceous veget ab les 
is al so co m mon. In addition, tropical plan tation 
cr ops like cocoa, macademaia, betel vine, are also 

be infected by P. capsid. Once introduced to a field 
si t e, P. ca psici is difficult to co ntrol and often 
impossible to eradicate. T he incidence and severity 

of diseases caused by P. capsici increased in th e 
recen t de ca des. T here has al so been a similar 

in crease in the devel o pm ent of new t o o ls and 
reso urces to stu dy this devastating pathogen. The 

P. capsici has been listed as one of t he top 10 
O omycete pathogens in molecular plant patho logy. 
A high-qualit y reference genome and a high-densi t y 

si ngl e nucl eotide polym o rph ism -b ased ge netic 
linkage map have been completed recently . 

sh oots merge is re co m mende d . The Phytophhora 
propogul es can survive on coconut debris on cr?wn 
a n d in iti ale d isease u n d r fav ou rab le co n d ItIO n. 
Prophylactic spraying of 1% Bordeaux Lo the crown 
region o f the palm and regular crown cleanmg are 
recomme nded to man age the disease. 

Sporangia of P capsici Oospore of P ca psici 
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Phytophthora capsid 
The P. capsici is highly dynam ic and destructive broad­

host range pathogen. Diseases caused by P. capsici causes 
huge loss annually in spi es and vegetables in India. T ? e 
foot rot of black pepper was reported in 1902 from India. 
T hough the a sociation of Phytophthora spe cies was 
recorded, its taxonomic position remained controversial 
for some time naming its species as P. palmivora strains . 
H owever, it is now resolved that th pathogen causing 
foot rot of black pepper is P. capsici. On vegetables, P. 
capsici causes root rot, crown rot, fru it roL, aerial bl ights 
and damping off et . Phytophthora blight first re ord d on 
b II pepper in Ne w Mexi co in 1922. N ow it is a 
devastatin O" d isease on bell pepper and cucurbit crops like 
cucumber~watermelon, squash and pumpkin worldwide. 
It also causes rooL rot and cr wn ro t, fruit rot, aerial 
blights of leaves and stem on bell pepper, tomato an d 
many cucurbit crops. 

Phytophthora 7neadii 
Fruit rot of arecanut, abnormal leaf fall of rubber and 

capsule rot of cardamom ar 
economically im p ortant 
diseases caused by P. meadii 
in India. Annual loss due to 
fru it rot of arecanut is 
ranged from 10-90%. The 
same pathogen also causes 
bud rot and crown ro t of 
arecanut causing death of the 
areca palm . The fungus 
causing fruit ro t of arecanut 
was first describ ed as P. 
arecae in 1918. However, the 
species concept of P. arecae 
was conb'oversial since it was 
merged with P. palmivora and 
P. meadii d ue to lack o f 
su fficie nt d iagno sti c 

characters. Later it was resolved that the fungus causing 
fruit rot of arecanut is J . meadii. 

The same Pltytophthora species has also been attributed 
as etiololrical aO'ent of abnormal leaf fall of rubber and 

o 0 bb .fruit rot of cardamom. Abnormal leaf fall in ru er IS 

another serious d isease affecting rubber produc tion. The 
intensity of leaf fall in rubber has been reported high as 
the rubber growing 
regio ns in Kerala 
rece ' ve an annua l 
average rainfall of more 
than 3000 mm, which 
is thre times ab e the 
national average. Leaf 
fall apart from causing 
a r edu ction in ro p 
y ield, also adv ersely 
affects timber output. P. 
meadii of A 2 mating 
type is the predomjn ant 
Phytophthora spec ies 
involved in capsule rot. 

Sporangia of P. mead ii 
with intermediate pedicel 
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Table 1 Phytophthoro species causing diseases on 
horticultural crops in India 

Crop Disease Phytophthoro species 

Apple Collar rot P. cactorum 

Areca nut Fruit rot, bud rot P. meadii 

Betel vine Co llar rot, leaf rei! P. capsici, P. parasitica 

Block pepper Coliar, root, leaf rot P. copsici 

Cardamom Capsule rot P. meadii 

Carnat ion Co llar P. nicotianae 

Cassava Tuber rot P. palmivoro 

Chilli Co liar, blight, P. capsici 

fruit rot 

Citrus Root rot, gummosis P. capsici, P. pa/mivoro, P. 

fruit rot nicotianae (=P. parositica), 
P. ci troph thora, P. 
bothemeriae, P. insolita 

Cocoa Pod rot , canker P. palmivoro, P. capsici 

Coconut Bu d rol P. palmivara 

Colocasia Blight P. colocosiae 

Crossandra Wilt P. nicotianae 

Cu curbits Fruit rot P. capsici 

Gerbero Wilt P. nicolianae 

Palmyra palm Bud rot P. palmivora 

Potato Blight P. infestans 

Rubber Leaf fall P. meadii 

Tomato Blight P. infestans 

Strawberry Red stele, leathery P. fragariae , P. cactorum, 

rot, ripe rot P. nicolianae 

Van ill a Fruit rot, stem rot P. meadii 

It is the major constraint in the successful cultivation and 
production of cro p- in the country . Occurrence of disease 
is with the onsel of south-west monsoon, severe during 
August-Se ptember and continu es to prevail up to 
November, depending on rainfall condi tions. A crop loss 
of around 40% had been estimated. 

Phytophthora citrophthora 
Different species of PhytophthoTa cause serious and 

economically important soil borne diseases of citrus 
throughout the world. Tree and crop production losses occur 
from damping-off of seedlings in the seedbed, root and 
crown rot in nurseries, foot rot and fibrous root rol, and 
brown rot of fruit in gToves. Foot rot reSlll ts from infection 

f the bark near the ground level producing lesions on the 
trunk or crown roots that can girdle and kill the tTee. 
PhytophthoTa spp. also attack and cause the decay of fibrou 
roots especially on susceptible rootstocks in nurseries. In 
bearing groves, fibrous root rot damage causes tree decline 
and yield losses. Phytophthora spp. infect frui t causing brown 
rot that leads to fruit drop in the groves and postharvest 
decay. The most important species include P. parasitica, P. 
citrophthora and P. palmivora. Management of Phytophthora­
induced diseases, involves integration of cultural practices 
(e.g. disease exclusion through use of Phytophthora-free 
planting stock, resistant rootstocks, proper irrigation practices 
etc.) and chemical control methods. 

Phytophthora co/,()casiae 
Leaf blight of taro caused by P. colocasiae has become 

a limiting factor for taro in all taro-growing areas . 
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Non-caducous Sporangia of P.nicotianae 

Non-caducous Sporangia of P.citrophthora 

T he disease causes an overall alillual yield loss of 25-3%. 
In addilion to leaf blight, P. colorasiae causes a serious 
posl harvest decay of corms. The palhogen causing leaf 
blight of taro as P. colocasiae was firs t desClibed in 1890 
from Indonesia by Raciborski. As compared to olher 
species of Phytoplttlwra, very little work has been done on 
the bioloh'Y and ecology of P. colocasiac. The P. colocasiae 
does not seem to survive much longer freely in the soils 
or in the infected dead leaf tissues. The corm-borne 
inoculum of P. colocasiae would have much more importance 
in the occurrence of the disease. P. colocasiae, like other 
foliar Phytophthora, seems to have a poor competitive 
saprophytic abi lity in soil. Another important source of 
survival is self-sown colocasia plants, which grow as wild 
plants near ponds or compost pits. Besides, the palhogen 
can also survive on many coll ateral hosts, which have 
been found to be natural hosts of P. colocasiae. 

SUMMARY 
There exists a lot of variability within the species of 

Phytophthora, causing severe outbreak of diseases now and 
then. Understanding the biology of Phytophthora species 
and managing them is still a challenge to scientific 
community. 
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