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on ground, in mechanical injuries, in twigs or in dormant 
buds. Primary infection usually occurs around one month 
after petal fall (Sawamura, 1990). All pathogenic species 
of fungus attacks the susceptible cultivars using chemical 
toxin (Logrieco, et al., 2003; Otani et al., 1995). Existence 
of considerable variation in cultural, morphological, 
pathogenic and molecular characters of A. mali isolates 
prevalent in Kashmir valley have already been reported 
(Sofi et al., 2013b) besides A. mali isolates from valley of 
Kashmir which exhibited considerable variation in their 
virulence. The wide variation of isolates indicated that the 
fungus has a high potential to adapt to resistant cultivars 
or fungicides (Sofi et al., 2013a). European red mite 
(Panonychus ulmi Koch.) significantly increases the 
incidence of Alternaria Leaf Blotch and premature leaf fall 
in Apple. A significant positive correlation was found 
between Alternaria Leaf blotches  intensity and number of 
mites per leaf (Shahzad, 2007).  

In Kashmir valley the disease outbreak occurred in late 
summer due to secondary infection of this polycyclic 
pathogen which might be due to already existing pathogen 
density available from previous cycles. Since the 
pathogen mostly survives in fallen leaves and non 

adherence to orchard sanitation practice in Valley, will 
always keep such pathogens available for such 
breakouts in case of favorable environments for the 
disease developments.  

Alternaria leaf blotch is most likely to occur on 
'delicious' strains of apple. The disease assumed 
alarming threat to the crop owing to premature defoliation 
in North Carolina and has potential of becoming threat 
especially in those apple producing regions where 
susceptible cultivars/strains of Delicious are grown which 
also included North Carolina (Filajdic and Sutton, 1991). 
By 1993, growers in nine counties in southern and central 
Virginia reported seeing this problem, some with as much 
as 50 to 60% (Yoder and Biggs, 1998). Reportedly, it can 
infect up to 85% of leaves on susceptible cultivars, 
compared with less than 1% on resistant cultivars (Yoon 
and Lee, 1987). Apple cultivars can be ranked in order of 
increasing resistance (Sawamura, 1990) as follows: Indo, 
Red Gold, Raritan, Delicious, Fuji, Golden Delicious, 
Ralls, Toko, Tsugaru, Mutsu, Jonagold, Jonathan. Yellow 
Newtown, American Summer Pearmain, McIntosh, Ben 
Davis and Stayman Winesap are other resistant cultivars, 
to which Shin et al. (1986) would add Gala, Honey Gold 
and Mollie's Delicious. Resistant cultivars are 
homozygous for the recessive gene alt alt. Certain Malus 
spp. are highly resistant, for example M. asiatica, M. 
baccata and M. robusta, but resistance in these species 
is controlled by a single dominant gene, epistatic to the 
dominant gene controlling susceptibility (Saito and 
Niizeki, 1988). 

In Kashmir valley one of the most favorable situations 
for the Alternaria disease breakout was a uniform 
cultivation of susceptible cultivars of “delicious” verities.  
During the curse of the epidemic it was observed where 
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ever resistant varieties like American Aprigoue, (Plate 5) 
Gala, Ambri Maharaji and other varieties which are 
traditionally local verities where seen defending the 
disease even if such trees were surrounded by heavily 
infected Delicious verities. 
 
 
The favorable environment 
 
Through the early part of the fruit production season the 
pathogen stays relatively inactive, causing only small 
lesions and often not being observed at all. The disease 
develops explosively following heavy summer rainfall 
events and high humidity. Trees that have mite infesta-
tions are predisposed to rapid disease development. 
Secondary spread of the disease occurs where spores 
(conidia) that develop on lesions are splashed by wind-
blown rain. This dispersal is relatively rapid, and entire 
orchard blocks are quickly infected (Annonymous, 
2013d).  Primary infection takes place about one month 
after petal fall. The disease advances rapidly in the 
optimum temperature range of 77 to 86 F (25-30C) and 
wet weather. At optimum temperatures, infection occurs 
with 5.5 h of wetting, and lesions can appear in the 
orchard two days after infection, causing a serious 
outbreak. The fungus produces a chemical toxin which 
increases the severity of the disease on susceptible 
cultivars (Yoder and Biggs, 1998). 

In valley of Kashmir, the summer of 2013 reported 
excessive hot temperatures and in the month of July 
there were heavy and consistent rains which prolonged 
for long periods coupled consistently with high 
temperatures. Such conditions favored the disease and 
within no time due to continuing rain and favorable 
temperatures for a period of several weeks, the disease 
spread rapidly. It is unusual for the valley of Kashmir to 
have such a combination of high temperature and a 
sudden and prolonged rainfall during this period of year, 
however probably it might be due to the effects of climate 
change scenario leading to erratic rainfall behavior and 
rise in temperature which resulted in this minor disease 
causing major losses in apple in Kashmir.  
 
 
Control measures 
 
Chemical control of A. mali can be achieved through use 
of fungicides such as iprodione, mancozeb and captan 
(Osanai et al., 1987; Asari and Takahashi, 1988). 
However, later it was reported by Filajdac and Sutton 
(1992) that fungicides like captan, mencozeb, and 
mixtures with benomyl are unable to control Alternaria 
disease in apple and iprodione gives best control of the 
disease. In South Korea and Japan best chemical control 
and suppression of A. mali was achived by Polyoxin, 
captafal, and iprodione (Lee and Lee, 1972; Filajdac and 
Sutton,  1992).  Yoder  and  Biggs,  1998,  reported   that 
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EPIDEM and TOM-CAST (forecasting early blight of 
tomato and potato). Since apple is an important industry 
for the state of Jammu and Kashmir and the state being a 
major producer of apple in India coupled with the facts 
that majority of orchards have susceptible delicious 
plantations, non adherence of orchard sanitation and 
changing weather conditions there is and “always was” a 
need for disease and pest forecasting systems to avert or 
minimize the losses due to diseases or pests at least in 
this important crop of the Valley. Hence this is the time 
that researchers should also consider disease forecasting 
seriously for disease management in near future. 
 
 
CONCLUSION 
 
During the late summer months of year 2013 in Kashmir 
valley, due to possible effects of climate change, there 
was a consistent period of rainfall couple with high 
temperature which resulted an epidemic of Alternaria 
disease in apple which was otherwise considered a 
disease of less importance. Other major factors which 
became helpful tools for wide spread destruction due to 
this disease were availability of highly susceptible 
cultivars of “delicious” variety of apple, little or non-
practicing of orchard sanitation and availability of less 
effective and spurious fungicides or both. Hence, the 
need for an effective forecasting system for this disease 
and other diseases of major and minor importance of this 
important horticultural crop is warranted coupled with 
introduction and use of effective chemicals, and effective 
integrated disease management strategy.      
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