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ABSTRACT 

 
Late blight of potato is the most important polycyclic oomycete disease globally and is caused by Phytophtora 

infestans, which resulted in yield loss ranged from 5-100%. The pathogen spores can be spread via wind, rain 

splash, seed tubers, farm equipment, and animals. Losses due to Phytophthora infestans have been estimated to 

€ 12 billion per annum, of which the losses in developing countries have been estimated around € 10 billion per 

annum. Disease assessment is done at the stage at which the crop tends to be most vulnerable to late blight 

epidemics, which is one to two weeks after flowering (45 to 65 days old) and each sample is assessed by the 

standard scale 1-100%. Late blight of potato can be managed effectively through the integration of all strategies 

such as removal of infected volunteer potato and other hosts, adjusting the date of planting and clean seed tuber, 

use of resistant varieties, seed dressing fungicides like metalaxyl, and use of Pseudomonas and Bacillus 

biosurfactants etc. Therefore, it is valuable to use integrated disease management to tackle the problem as best 

management approach. 
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1. INTRODUCTION 
 

Late blight disease, caused by Phytophthora 

infestans, is a major problem in potatoes worldwide. 

Potato late blight, caused by the oomycete pathogen 

Phytophthora infestans Mont. (de Bary), first 

occurred in Europe in the 1840s when it led to the 

devastating Great Irish Potato Famine. It is                    

probably the single most important                                  

disease of potatoes and tomatoes worldwide [1]. 

Worldwide losses due to late blight are estimated to 

exceed $ 5 billion annually and thus the                     

pathogen is regarded as a threat to global food 

security [2]. 

Phytophthora infestans is the best known, most 

studied and still among the destructive of all potato 

diseases of the species of Phytophthora. Over 160 

years later, it continues to pose a major threat to 

potato production, particularly in the cooler, wetter 

northern European countries despite the efforts of 

potato breeders and fungicide producers [3]. 

Similarly, in Ethiopia, the damaging impact of this 

dreaded pathogen is increasingly becoming a serious 

problem in potato production and the disease is threat 

to food security. In Ethiopia, potato yield loss caused 

by Phytophtora infestans ranges between 29–100%, 

depending on variety used [4]. 
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The pathogen is hemibiotrophic, not obligate 

parasite, and can survive in soil as oospores in the 

absence of the host. The genus Phytophthora, 

belongs to the Oomycetes, which are unrelated to 

true fungi. The genus Phytophthora contains some 

species (including P. infestans) that are heterothallic 

(A1 and A2 mating types) [5]. The mycelium 

produces branched sporangiophores that produce 

lemon-shaped sporangia at their tips. At the places 

where sporangia are produced; the sporangiophores 

form swellings that are characteristic for this fungus 

[6]. The oomycete Phytophthora infestans (Mont.) de 

Bary can reproduce asexually and sexually. Sexual 

reproduction in this heterothallic fungus only occurs 

when thalli of opposite mating type (Al andA2) mate. 

Mating results in the production of oospores in host 

plant tissue. Oospores are persistent, thick-walled 

structures which can over winter in the soil in the 

absence of a host.  

 
The late blight disease affects all plant parts 

especially leaves, stem and tubers. Pale green water-

soaked spots (2–10 mm) appear mostly on the margin 

and tips. In moist weather, spots may appear 

anywhere on the leaves, enlarge rapidly and turn 

necrotic and black killing the entire leaf instantly. On 

the corresponding lower side, whitish cottony growth 

containing millions of sporangia forms around the 

dead area in a ring pattern. Generally, late blight 

appears on lower most leaves of the plant which goes 

unnoticed from a distance. Slowly, the disease 

spreads to the middle and then upper leaves. 

Subsequently it spreads whole plants and near of the 

plants. The disease spreads faster and the entire crop 

gets killed as if burnt by fire. The heavily infected 

field gives fetid odor which can be felt from a 

distance. Light brown lesions develop which 

elongates and encircles the stem and petioles 

breaking them and killing the plant/leaves instantly 

[7].  

 
Stem infection is more severe under high temperature 

and relative humidity conditions. Symptoms of stem 

blight are observed more in last ten years. On the 

other hand, rusty brown discoloration of the flesh is 

the typical symptom of late blight. It can attack 

tubers when spores are washed down in to the soil. 

Badly infected filed generally give off a distinctive 

smell of rotting tissue. Normally, late blight infected 

tubers are hard but associated secondary pathogens 

may set in soft rot symptoms [8]. This review paper 

is therefore, written to fill the gap of potato late 

blight occurrence and yield loss, sampling technique 

and management strategies. This paper is organized 

and written through the use of various secondary 

sources that have been conducted globally. These 

sources were collected from different published 

journal articles, books, proceedings, research reports 

and manuals. 

 

2. LATE BLIGHT AND ITS 

MANAGEMENT 

 

2.1 Disease Cycle 

 
Phytophthora infestans has two life cycles: an 

efficient asexual cycle, and sexual cycle. Infection 

usually starts with deposition of sporangium on a 

living host leaf or stem. Germ tubes can also form 

secondary sporangia, which may serve to increase the 

longevity of the spore [9]. Sporangia germinates 

directly through production of germ tube that 

penetrates the host tissue, and production and release 

of 6 to 12 motile zoospores in warmer and cooler 

conditions, respectively.  

 

Sporangia may germinate at temperatures between 7 

and 13°C when free water is present on leaves. After 

penetration, threadlike filaments which is hyphae 

begins intracellular colonization of host tissue. 

Haustoria develop and extract nutrients from within 

the cells of host and thus destroy the plant tissue, 

which is giving rise to necrotic lesion. After couple 

of days, sporangiophores emerge around the edge of 

the lesion and the sporangia may be dispersed by the 

wind to cause new foliar infection in the same crop 

and neighboring fields. The rain and irrigation water 

splashed them on to other leaves and down in to the 

soil and infect tuber tissue. Older infected cells die 

while the mycelium continues to spread into fresh 

tissue. In any case, as the disease develops, 

established lesions enlarge and new ones develop, 

often killing the foliage and reducing potato tuber 

yields [6] (Fig. 1). 
 

Asexual cycle can be repeated every 5 to 7 days and 

it is an important phenomenon for rapid polycyclic 

epidemics. In sexual reproduction, Phytophthora 

infestans is heterothallic, to which two mating types 

are required. It involves the production of male sex 

organ (Antheridium) and a female sex organ 

(oogonium) that may contain one or several eggs. 

Meiosis occurs within these sex organs and 

fertilization is achieved by the transfer of a single 

haploid nucleus to each haploid egg, and this leads to 

the development of oospores [8]. 
 

The development of late blight epidemics depends 

greatly on the prevailing humidity and temperature 

during the different stages of the life cycle of the 

pathogen. The oomycete can complete many 

reproductive cycles in a season, accounting for the 

rapid increase of disease once it becomes established 

in a field. When conditions are continuously wet all 
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tender aboveground parts of the plants become blight 

and rot away giving off a characteristic odor. Entire 

potato plants and plants in entire fields may become 

blighted and die in a few days or a few weeks. In dry 

weather the activities of the pathogen are slowed or 

stopped. Existing lesions stop enlarging, turn black, 

curl, and wither, and no oomycete appears on the 

underside of the leaves. When the weather becomes 

moist again the oomycete resumes its activities and 

the disease once again develops rapidly [6]. 

 

2.2 Source and Environmental Requirements 

of Late Blight 
 

Late blight is one of the most popular, most studied 

and most serious disease of potato in many regions of 

the world. The primary sources of inoculum that can 

be responsible for the outbreak of P. infestans are 

latently infected seed tubers, infected tubers (cull 

piles and volunteer potatoes), and closely related 

weed hosts. But latently infected seed tubers are the 

most important source of primary inoculums leading 

to epidemic disease development. Late blight                      

disease can be airborne [10], soil-borne, and seed-

borne [11].  

 

The disease can destroy the entire foliage quickly 

causing reduced tuber yields. Sporangia released 

from infected plants are known to be capable of 

wind-borne migration for over several kilometers 

[12]. In Ethiopia, potato seed tubers are commonly 

produced through field multiplication of vegetative 

produced seed tubers. However, field multiplication 

of vegetative propagated seeds tubers leads to high 

late blight pressure and the production of poor-

quality seed tubers [13]. 

 

Wherever, both mating types A1 and A2) is existed 

oospore formation take place and oospore also has 

the potential to cause and initiate the disease. 

Sporangia are formed wide range of temperature (3 to 

26°C) and optimum is 18–22°C. The sporangia are 

germinated by two ways process i.e. indirect and 

direct germination. It depends mainly on temperature 

and indirect germination generally occurs at 

temperatures of 6 to 15°C (optimum 12°C) by means 

of sporangia produces zoospores. Direct germination 

takes place under warm temperature and a range of 4 

to 30°C (optimum 25°C). High relative humidity 

(>90%) is required for spore formation, germination 

and infection; whereas >80% is essential for lesions 

expansion. Extreme light is harmful for P. infestans 

and sometimes sporangia may be killed due to 

extreme light. Cloudy weather is favorable for late 

blight. The cool (12–15°C) and high humidity 

(>90%) weather with heavy dews or rains alternating 

with warm (18–20°C) moist period favor for rapid 

development of disease. Infection and disease 

development are observed a range of 7.2–26.6°C 

[14].  

 

 
 

Fig. 1. The life cycle of the late blight pathogen Phythophtora infestans [6] 
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2.3 Disease Epidemiology and Its Spread 
 

The first symptoms of late blight in the field are 

small, light-to-dark green, and circular-to irregularly-

shaped, water-soaked lesions [9]. These usually first 

appear on the lower leaves where the microclimate is 

more humid. Temperature and moisture are important 

factors for the development of the disease in planta. 

They determine the mode of sporangia germination, in 

establishing a parasitic interaction with the host, and 

the rate of the pathogen growth on the host tissue 

[15].  
 

In moist weather the lesions enlarge rapidly and form 

brown, blighted areas with indefinite borders. A zone 

of white, downy mildewy growth 3-5 mm wide 

appears at the border of the lesions on the undersides 

of the leaves. Soon entire leaves are infected, die, and 

become limp [6]. The spores germinate and infect the 

exposed tubers. Although, some of the infected tubers 

get completely rotted by the time, crop is harvested 

but, still lot of tubers carry incipient infection, and 

escape in the cold store/country store where they 

remain dormant but alive [16]. 
 

It has spread far and wide and now occurs wherever 

potatoes are grown. Wind or splash borne sporangia 

are the primary means for spatial increase and disease 

which involves the removal of spores from 

sporangiophores by rain or irrigation water. Splash-

borne sporangia are generally deposited very close to 

the inoculum source, and have a good chance of 

survival given the moisture requirements of the 

germination process. Most airborne sporangia are 

deposited with in several meters of the inoculum 

source, but dispersal over larger distances take place. 

Spore released from sporangiophores of the potato 

canopy, and wind and atmospheric turbulence lift 

spores up through the canopy making them to move 

long-distance [6].  
 

However, wind and atmospheric turbulence can be 

affected by the time of day spore release, height of 

spore release, and canopy structure. The atmospheric 

turbulence spreads and dilutes the spore cloud, and 

spores are lost through gravitational settling and 

washed-out by rain; detached sporangia are sensitive 

to drying out, but mainly to DNA damage by 

ultraviolet radiation [17]. It can be also dispersed by 

farm equipment and animals. The most important is 

the transport of seed tubers to other growing areas and 

it has resulted in spatial spread of the pathogen at 

intercontinental scales [8]. 

 

2.4 Yield loss Caused by Potato Late Blight 
 

Potato late blight is a very serious economic threat in 

the vast majority of potato production systems. Yield 

loss depends on availability of inoculum, 

susceptibility of the host, stage of plant attack, 

prevailing environmental condition, etc. grown. 

Losses due to Phytophthora infestans have been 

estimated to € 12 billion per annum, of which, the 

losses in developing countries have been estimated 

around € 10 billion per annum [18].  

 

It attacks the leaves, stems, and tubers of potato 

plants. It is one of the few plant diseases that can 

absolutely destroy a crop, producing a 100% crop 

loss. The potential economic and social impact of this 

disease is best illustrated by the well-publicized role it 

played in the Irish Famine in the middle of the 19
th

 

century when it destroyed a large portion of the potato 

crop, either by eliminating foliage prior to the harvest 

or by causing massive tuber rot in storage.  As a result 

of the famine, millions of Irish died or emigrated. 

Late blight may cause total destruction of all plants in 

a field within a week or two when weather is cool and 

wet. Late blight may kill the foliage and stems of 

potato and tomato plants at any time during the 

growing season. It also attacks potato tubers and 

tomato fruits in the field, which rot either in the field 

or while in storage [6].  

 

The average global crop losses of all diseases 

combined was approximately 12.8% of the potential 

production but potato alone was subjected to 21.8% 

loss [19]. In the temperate regions of North America, 

potato late blight has caused tremendous economic 

impact over many years due to potato crop loss or 

destruction [20]. Yield losses due to late blight of 

potato were reported up to 50-70% during the year 

2007 under favorable environmental condition in 

Pakistan [21]; however recently Ahmed et al. [22] 

reported that late blight can induce 100% yield loss 

under epidemic condition in Pakistan.  

 

In Ethiopia, the disease caused 100% crop loss on 

unimproved local cultivar, and 67.1% on a susceptible 

variety [23]. Late blight is a major limitation to potato 

production in high humid elevations; with estimate 

average yield losses of about 30–75% on susceptible 

varieties [24]. Research centers have made estimates 

of losses ranging from 6.5 to 61.7%, depending on the 

level of susceptibility of the varieties. According to 

[25] and [26] report, in Ethiopia, late blight of potato 

causes tuber yield losses of 21.71–45.8% and 29-57% 

depending on the resistance level of the cultivars, 

respectively. 

 

2.5 Sampling Techniques of Late Blight of 

Potato 

 
Sampling of the crop was done 1 to 2 weeks after 

flowering (45 to 65 days old), the stage at which the 
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crop tends to be most vulnerable to late blight 

epidemics [27]. Potato fields are sampled every 5 km 

even can be 10 to 15 km of a road system across each 

district during field survey. When potato fields are 

scouted, even outside the systematic interval, 

sampling would be made depending on the                         

land size, crop population, stage of growth and 

topography. Incidence and severity can be                          

taken in diagonal, zigzag or Z- shape assessment 

methods and 100 plants are examined from 10 

samples of a field.  

 

The same technique is used by [27] to obtain 

incidence of late blight by counting the             

number of infected plants in a sample of 20                       

plants from each of the four different positions of 

each potato field, making a total of 80 plants per plot. 

The positions are selected randomly excluding 

borders. Each plant sampled is assessed for                    

late blight severity based on the 1-9 scale as described 

below. 

 

2.6 Management Methods of Potato Late 

Blight 
 

Late blight of potato can be managed sustainably by a 

variety of practices to reduce crop loss. The most 

effective, environmentally safe, and cost-effective 

management strategy is an integrated disease 

management. This includes; the use of cultural 

practices, resistance variety, biological control agents, 

chemical control and their integration. 

 

2.6.1 Cultural control 

 

Cultural practices are the first line of defense against 

late blight [9]. Cultural practices can be practices, 

which are usually applied for agriculture purposes not 

directly connected with crop protection, such as 

fertilization and irrigation and this may or may not 

have a positive or a negative side effect on disease 

incidence or severity. It also includes practices that 

are used completely for disease control, such as 

sanitation and flooding and practices, which are used 

for both agricultural purposes and for disease control, 

such as crop rotation, grafting and composting. 

Cultural practices can be applied to reduce the 

pathogen population; by reducing its survival, 

reproduction, dispersal and penetration of the 

pathogen. Survival of P. infestans to initiate epidemic 

can be reduced through avoidance of introducing late 

blight into a field by planting only disease-free seed 

tubers, preferably certified seed, destroying all cull 

and volunteer potatoes, avoid frequent or night-time 

overhead irrigation and good soil coverage [28]. 

 

Avoiding sources of inoculum is the most effective 

strategy for managing late blight. The initial sources 

of inoculum are likely to be infected potatoes in cull 

piles, infected volunteer potato plants that have 

survived the winter, and infected seed tubers. Late 

blight is controlled by eliminating cull piles and 

volunteer potatoes, using proper harvesting and 

storage practices, and applying fungicides when 

necessary. Therefore, it is important to keep a clean

Table 1. Field key for assessing Potato late blight (the description of symptoms is based on plants with 4 

stems 10 to 12 leaves per stem) 

 

CIP scale  

value 

Blight (%)  Symptoms 

Mean Limits 

1 0  No late blight observable 

2 2.5 traces - <5 Late blight present. Maximum 10 lesions per plant 

3 10 5 - <15 Plants look healthy, but lesions are easily seen at closer 

distance. Maximum foliage area affected by lesions or 

destroyed corresponds to no more than 20 leaflets. 

4 25 15 - < 35 Late blight easily seen on most plants. About 25 % of 

foliage is covered with lesions or destroyed. 

5 50 35 - < 65 Plot looks green; however, all plants are affected. Lower 

leaves are dead. About half the foliage area is destroyed. 

6 75 65 - < 85 Plot looks green with brown flecks. About 75 % of each 

plant is affected. Leaves of the lower half of plants are 

destroyed. 

7 90 85 - < 95 Plot neither predominantly green nor brown. Only top 

leaves are green. Many stems have large lesions. 

8 97.5 95 - < 100 Plot is brown-colored. A few top leaves still have some 

green areas. Most stems have lesions or are dead. 

9 100  All leaves and stems are dead      
                                                                                       Source: [29] 
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operation by destroying all cull and volunteer 

potatoes. Seed sources should be selected carefully to 

avoid bringing in late blight on seed, especially new 

strains of the pathogen. When partially blighted leaves 

and stems are surviving at harvest time, it is necessary 

to remove the aboveground parts of potato plants or 

destroy them by chemical sprays (herbicides) or 

mechanical means to prevent the tubers from 

becoming infected [6]. 

 

The date of potato planting is also useful to avoid the 

late blight of potato, especially by changing in planting 

dates. Avoiding use of excess nitrogen and use of 

moderate nitrogen fertilization is often recommended 

as cultural practices to delay the development of late 

blight [30]. Higher dose of phosphorus and potassium 

has been found to give a higher yield in a late blight 

year [31]. Late season excessive irrigation and 

fertilizer applications should be limited. Carefully 

scheduled and minimizing the frequency of irrigation 

should be practiced Since wet conditions are 

favorable for infection, particularly late in the season 

when the closed potato canopy provides ideal 

conditions for late blight development. If possible, 

rows should be oriented parallel with prevailing winds 

to encourage better air circulation and foliage drying. 

Studies in Israel noted that late blight infection was 

greater on morning-irrigated potatoes than on 

potatoes irrigated at midday or evening. 

 

It may also be beneficial to spray foliage after vine 

killing with labeled fungicides to kill living late blight 

spores on the foliage [9]. Harvest should be managed 

to minimize damage to tubers [32]. After harvest, if 

tubers are stored, they should be dry when placed in 

storage, and the storage air temperature and humidity 

should be managed. Store tubers harvested from 

diseased fields, separately from that of healthy fields. 

Potatoes should be stored dry and at the lowest 

temperature possible to suppress pathogen growth and 

spread. Scouting all stored potatoes frequently and 

removing diseased tubers from storage is desirable to 

prevent disease spread [32]. 

 

2.6.2 Host- resistance  

 

Host resistance is the best option for management of 

late blight of potato and it is eco-friendly in nature. 

After a decade, resistant level of the cultivars is being 

defeated, due to matching of new virulence genes. To 

find out the source(s) of resistance to late blight in 

potato was serious concern after Irish famine, during 

late 19
th

 century. In case of P. infestans, locating host 

resistance becomes more difficult as the host range is 

narrow. Resistance to Phytophthora species in 

different hosts is of non-specific nature. Invasion of 

host by the pathogen leads to the production of many 

antifungal agents such as phytoalexins. Phytoalexins 

provide resistance to the host against pathogen, but 

their inhibitory mechanisms are non-specific. They 

can induce physical or chemical pathways irrespective 

of the pathogen nature. The elevated levels of 

phytoalexins are reported in the presence of 

compounds (carbohydrates, lipids, amino acids and 

proteins) of pathogen origin [28]. 

 

The use of resistant varieties is among the most 

effective and environmentally safe means of 

managing the disease. Variations in resistance to late 

blight among different potato varieties have been 

demonstrated by several researchers [32]. Early-

maturing varieties are usually susceptible to the 

disease with exception of some cultivars. Some 

varieties have useful foliage resistance but poor tuber-

blight resistance. Yet, others have good tuber-blight 

resistance but poor foliage-blight resistance. Ideally, a 

variety should have good resistance to both foliage 

and tuber blight. However, no potato varieties are 

fully resistant to late blight [32].  

 

Generally resistant potato varieties and improved 

cultural practices can reduce late blight [33]. The 

search for novel crop protection strategies has led the 

attention towards increasing plant immunity. Many 

crops get affected by the pathogens due to their weak 

immunity. Susceptible plants can be protected by 

stimulating defense mechanism which results in 

alteration of innate immunity. Systemic acquired 

resistance (SAR) is trigged by plants due to primary 

infection caused by pathogens, which aid the potential 

immune system in succeeding infections [34]. 

Systemic acquired resistance inducers such as elicitors 

can act as boosters of crop innate immunity and may 

provide a durable solution against pathogenic 

microbes [35]. 

 

2.6.3 Late blight management with pesticide 

application 

 

Application of fungicides is the most frequently 

adopted control method globally. According to 

Beckerman [36], fungicides can only slow or stop the 

development of new symptoms but cannot cure 

existing symptoms. Therefore, its application should 

be before disease development. Several broad-

spectrum and systemic fungicides are used for blight 

management. Protection by fungicides is temporary 

because they are subject to weathering and breakdown 

over time. Fungicides that are used against late blight 

can be classified into two basic mobility groups: 

protectant or penetrant. Fungicides can slow or stop 

the development of new symptoms if applied in a 

timely fashion, but fungicides will not cure existing 

light blight symptoms. Hence, most fungicides need 
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to be applied before disease occurs or at the first 

appearance of symptoms to be effective.  

 

Also, the damage caused by late blight on plants often 

does not go away, even if the pathogen is killed. 

Fungicides can only protect new uninfected growth 

from the disease. Several broad-spectrum and 

systemic fungicides are used against potato late blight 

control [36]. The new strains of the oomycete 

produced as recombinants of fertilization of the two 

mating-types (A1 and A2) are resistant to some of the 

systemic fungicides like, metalaxyl and, therefore, 

sprays with such materials are ineffective against such 

strains [35]. 

 

2.6.4 Biological control 

 

Management of late blight by eco-friendly means is a 

difficult task particularly when the level of disease 

pressure is high along with prevailing congenial 

environmental condition. However, due to negative 

impact of chemicals on environment as well as human 

health, nowadays eco-friendly management is gaining 

more importance. Management of late blight through 

eco-friendly way, using botanicals has been initiated 

in European and American countries during the last 

years of 20
th

 century. Out of 100 species in 54 plant 

families tested against P. infestans, the leaf extracts 

from onions, garlic, Malustoringo, Reynoutria 

japonica and Rheumcoreanum revealed positive 

inhibition of mycelial growth of P. infestans. Malus 

toringo extracts strongly inhibited P. infestans and 

was effective in managing late blight also. The 

effectiveness of some antifungal compound was 

reported against late blight from botanicals [37].  

 

A well-known group of microorganisms used is the 

luorescent Pseudomonas which excretes secondary 

metabolites including antibiotics and biosurfactants 

(naturally occurring surface active compounds 

derived from micro-organisms) that are inhibitory to 

plant pathogens [38]. The antagonist Bacillus subtilis 

B5 is also found effective in inhibiting the growth of 

P.infestans [39]. Thus, the best antagonistic activity 

against P. infestans is observed in the genera of 

Pseudomonas and Bacillus as they produce wide 

range of antibiotics and biosurfactants and can be 

used as alternatives to chemical surfactants [40]. 

Wang et al. [41] on the other hand, reported the 

fungus Purpureocillium lilacinum as an efficient and 

effective biocontrol agent against plant pathogens 

including Phytophthora. 

 

2.6.5 Integrated disease management 

 

Integrated management must be adopted by all 

producers, including large and small-scale farmers for 

effective control of late blight. Fungicides cannot be 

used alone, but must be used as one tool in an 

integrated management strategy. Cultural practices are 

the first line of defense, and forecasting techniques 

and proper application technology are essential for 

efficient, targeted applications of fungicides. The 

integration (combination) of moderately resistant 

varieties and reduced rate of metalaxyl 8% + 

mancozeb 64% WP application was resulted in 

lowering incidence of late blight of potato at 59 days 

after planting of disease assessment [42]. In Ethiopia, 

integrated disease management of late blight has been 

adopted as a strategy for the past 10 years. It includes 

host resistance in combination with cultural practices 

such as early planting dates and reduced dose and rate 

of fungicide use.  
 

3. CONCLUSIONS 
 

Late blight of potato caused by Phytophtora infestans 

is the most important fungal disease which threaten 

humans for their food security globally. The pathogen 

is an obligate parasite which can be reproduced both 

sexually and asexually. It is polycyclic disease and 

can complete its life cycle within a week during 

asexual reproduction and reproduced sexually by two 

opposite mating types (A1 and A2) to produce off 

springs and meiosis occurred. 21.8% potato crop yield 

is lost due to diseases and potato late blight is the 

major one which resulted in a yield loss ranged from 

5-100 % unless it is managed appropriately. In terms 

of economic perspective, it causes two-digit billion 

dollar per annum.  

 

In late blight of potato management, field assessment 

after flowering (45 to 65 days old) is highly crucial. 

Effective control can be performed through the 

integration of all strategies. Cultural practices 

(adjusting sowing date and use clean seed), use of 

host plant resistance, application of several broad-

spectrum and systemic fungicides (metalaxyl and 

mancozeb), and use of Pseudomonas and Bacillus as 

biological control agent are the major management 

strategies. In general, this disease is the most series 

and widely distributed, causes huge economic loss 

globally and managed in the better way by integrated 

management approach. 

 

4. RECOMMENDATIONS 

 
The review shows that as late blight of potato is the 

most serious fungal disease by which potato crop loss 

can be as high as 100% and it highly damages the 

livelihood of its growers in terms of food security, 

cost of control of the disease and other economic 

losses. Although the disease is polycyclic and can 

cause huge loss, it can be managed through various 
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strategies. Therefore, integrated disease management 

is recommended to combat the problem as best 

management approach. 
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