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ABSTRACT

Keywords The prevalence and status of major fungal foliar diseases in cucumber (Cucumis

sativus L.) in Western Himalayan state of Jammu & Kashmir was assessed in 2011
and 2012. A field survey was conducted in four commercial vegetable growing
districts viz., Baramulla, Srinagar, Bandipora and Budgam in active growth period
of the crop which revealed downy mildew, anthracnose, Alternaria leaf spot and
powdery mildew to be the predominant diseases. The mean disease incidence of
downy mildew, anthracnose, Alternaria leaf spot and powdery mildew was 34.0,
34.7, 35.5 and 33.0 and 41.3, 47.2, 45.6 and 39.7%, respectively, during 2011 and

Alternaria leaf spot,
anthracnose,
cucumber,

disease incidence,
downy mildew,
powdery mildew.

Article Info 2012. The mean disease intensity of respective diseases was 14.1, 16.1, 13.3 and
Accepted: 14.1 and 17.6, 20.8, 16.1 and 16.6% during 2011 and 2012. The highest incidence
20 June 2016 of these diseases, except powdery mildew, was observed in Srinagar while
f(\)liszlzeo?en“ne: powdery mildew incidence was highest in Baramulla. These diseases need special

attention in devising protection strategies of the crop.

Introduction

33.5 t/ha (FAOSTAT, 2013). About 80%
world cucumber production occurs in Asia
alone with China as a leading producer
(Wehner and Maynard, 2003). Cucurbits
including cucumber share about 5.6% of
total vegetables produced in India and
according to FAO estimate cucurbit crops in
India are cultivated on about 4.29 million ha
with the productivity of 10.52 t/ha and is

Cucumber (Cucumis sativus L.), belonging
to the family Cucurbitaceae, is one of the
oldest cultivated vegetable which originated
from South Asia (Wehner and Robinson,
1991; Doijode 2001; Renner et al., 2007).
Worldwide cucumber ranks 4™ most widely
cultivated vegetable crop after tomato,
cabbage and onion (Shetty and Wehner,
2002). Cucumber is a creeping vine that

bears cylindrical fruits which are mostly
used for culinary purpose and occasionally
for non-food use. The fruits are eaten afresh
as salad, pickle or cooked. Global cucumber
production is 71.36 million tonnes procured

from 2.11 million ha area with yield value of
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widely grown in all states, including Jammu
and Kashmir.

Since cucumber is a tender crop, therefore, it
is frost susceptible and suffers much from
various biotic attacks. Like many cucurbit
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crops, cucumber is prone to a number of
fungal, bacterial and viral diseases which
cause inflict serious economic losses to the
crop. Yield losses due to various fungal
diseases in cucumber are reported to be 10-
20% when appropriate remedial measures
are not taken (Del Pino et al., 2002; Balai
and Ahir, 2013). Colucci et al. (2006)
reported that in USA cucumber yield losses
from downy mildew alone though less until
2004 reached 40% when a more virulent
form of causal pathogen Psuedoperonospora
cubensis emerged. In India, the prevalent
fungal diseases on cucumber include downy
mildew, powdery mildew, anthracnose, leaf
spots, damping off, wilt, scab, crown and
root rot (Zitter et al., 1998; Saha, 2002). In
India no major work has been done on the
status of major diseases in cucumber. Gupta
at al. (2014) reported downy mildew
incidence and intensity of 70 and 56%,
respectively, in cucumber. Hence the present
study was aimed to assess the status of
fungal diseases prevailing in Himalayan
state of Jammu & Kashmir on cucumber so
that future strategies for crop protection are
devised with focus on major diseases.

Materials and Methods

A field survey for the assessment of major
foliar diseases in cucumber was conducted
in four districts of Jammu & Kashmir state
viz., Srinagar, Budgam, Bandipora and
Baramulla in the months of July and August
(peak periods of diseases) in the years 2011
and 2012. From each district five locations
were randomly selected. The sites selected
in district Baramulla were: i) Sopore, ii)
Baramulla, iii) Pattan, iv) Janwara and v)
Seelu; in district Srinagar i) Kawoosa, ii)
Dal, iii) Shalimar, iv) Shadipora and v)
Harwan, in district Bandipora i) Patushal, ii)
Nadihal, iii) Kemah, iv) Aloosa and v)
Ongam and in district Budgam i) Batpora, ii)
Sheikhpora, iii) Gangbug, iv) Kremshora
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and v) Narkara. From each location three
vegetable fields were chosen and in each
field ten random plants were selected and
from each plant twenty five leaves were
assessed to record the incidence and
intensity of various diseases. Separate leaves
were examined for each disease. The
intensity was recorded on the same leaves
used for recording the incidence. The
meteorological data with respect to
temperature, rainfall and relative humidity
for the growth period was collected from the
Division of Agronomy, SKUAST-Kashmir,
Shalimar.

The disease incidence for each disease of
cucumber was recorded by counting the total
number of leaves and the number of infected
leaves. The per cent disease incidence for
each disease was calculated as per formula
adopted by Kalloo (1997):
Number of
infected leaves
Total number of
leaves examined

Per cent disease

. = x 100
incidence =

The per cent disease intensity for each
disease was recorded by visual observation
using 0-5 scale adopted by Singh et al.
(1996), wherein 0 = no disease, 1, 2, 3, 4
and 5 represented 1-10, 11-25, 26-50, 51-75
and > 75 leaf area affected by disease,
respectively. The per cent disease intensity
(PDI) was calculated as per the formula:

Z)(n

Per cent disease xv

intensity (PDI) = N x 100
S

Where, ) = Summation; n = Number of

leaves in each category; v = Numerical
value of each category; N = Number of
leaves examined, and S = Maximum

numerical value.
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Result and Discussion

During the two year survey various fungal
disease were observed on cucumber which
included downy mildew, powdery mildew,
anthracnose, Alternaria leaf spot, Septoria
leaf spot, Ulocldium leaf spot and scab.
However, of these only downy mildew
(Pseudoperonospora  cubensis), powdery
mildew (Sphaerotheca fuliginea),
anthracnose (Colletotrichum arbiculare) and
Alternaria leaf spot (Alternaria alternata)
were predominant during both the years at
all the sites.

The overall mean disease incidence and
intensity of all the predominant diseases was
higher in the year 2012 than in 2011 (Fig. 1-
4). More severity of diseases in 2012 than in
2011 may be ascribed to more conducive
conditions for pathogenic growth viz.,
favourable temperature, high relative
humidity and more rainfall during the
cropping period.

A mean maximum temperature of 29.1°C,
mean minimum temperature of 14.0°C,
relative humidity of 30.9% and rainfall of
58.7 mm was recorded during 2011 and a
mean maximum temperature of 27.3°C,
minimum temperature of 13.7°C, relative
humidity of 47.3% and a rainfall of 65.3 mm
in 2012. Conducive temperature and more
relative  humidity and  precipitations
appeared to have favoured disease
development. Thomas (1977), Rotem et al.
(1978) and Reuveni and Reuveni (2000)
found a mean temperature of 15°C (range:
5-30°C) and presence of leaf moisture ideal
for inducing infection and disease spread.
Downy mildew incidence ranged from 16.0
to 69.3% (avg. 34.0%) in 2011 and 22.0 to
67.3% (41.3%) in 2012 whereas the downy
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mildew intensity varied from 8.2 to 20.3%
(avg.14.1%) in 2011 and 9.9 to 36.2%
(17.6%) in 2012 (Fig. 1). The occurrence of
downy mildew has been reported from all
the continents of north and south
hemispheres wherever cucumber is grown
(Bains and Sharma, 1986; Thakur and
Mathur, 2002; Lebeda et al., 2009). The
disease affects the foliar part of plants
(Thomas, 1996).

The anthracnose incidence in the surveyed
sites ranged from 14.6 to 62.6% (avg.
34.7%) during 2011 and 18.6 to 76.6%
(47.2%) in 2012 (Fig. 2). However, the
disease intensity was 6.0-29.7% (avg.
16.1%) during 2011 and 8.1-35.4% (avg.
20.8%) in 2012. Similarly, Alternaria leaf
spot incidence varied from 13.3 to 64.0%
(avg. 35.5%) in 2011 and 23.3 to 68.6%
(avg. 45.6%) in 2012 while the disease
intensity varied from 5.7 to 30.9% (avg.
13.3%) during 2011 and 9.0 to 29.8%
(avg.16.1%) in 2012 (Fig. 3). Similar
findings have been reported by Goldberg
(2004) with respect to anthracnose and
Garibaldi et al. (2007) and Hubballi et al.
(2010) with respect to Alternaria leaf spot.

The mean anthracnose incidence and
intensity during both the years at selected
sites in Kashmir ranged from 19.6 to 63.3
and 8.9 to 29.1%, respectively (Table 1).
Amongst the various districts surveyed, the
highest mean disease incidence of 57.5%
was observed in Srinagar and highest
intensity of 26.9% in Baramulla. Least mean
disease incidence and intensity of 24.4 and
11.2% was recorded in district Budgam. In
case of downy mildew the mean disease
incidence and intensity during both the years
in selected sites ranged from 20.6 to 63.6
and 9.5 to 29.0%, respectively (Table 1).
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Table.1 Disease incidence and intensity predominant fungal diseases on cucumber leaves in

Kashmir [mean of 2 years data (2011 and 2012)]

District | Location | Anthracnose Downy mildew Powdery mildew | Alternaria leaf spot
Inc. Int. Inc. Int. Inc. Int. Inc. Int.
Baramulla [Sopore 416 | 24.1 29.5 12.1 41.6 18.6 40.6 16.6
Baramulla | 51.6 | 27.3 57.6 29.0 51.6 20.0 66.0 29.3
Pattan 53.6 | 28.8 47.6 25.7 53.6 21.3 65.9 29.5
Janwara 60.3 | 23.9 63.3 31.1 60.3 23.6 59.9 24.1
Seelu 52.0 | 26.0 47.6 25.0 52.0 20.4 47.6 18.6
Mean 51.8 | 26.0 49.1 24.5 51.8 20.8 56.0 23.6
Srinagar  [Kawoosa 545 | 25.2 41.0 17.8 41.3 17.4 58.9 25.1
Dal 56.6 | 24.4 63.6 32.6 52.9 22.6 53.3 22.7
Shalimar 63.3 | 29.1 59.0 26.2 46.9 20.6 60.3 26.5
Shadipora | 52.6 | 22.3 38.6 16.0 41.3 18.5 52.6 215
Harwan 60.0 | 26.9 55.3 25.7 46.5 19.5 56.8 26.1
Mean 575 | 255 515 23.6 45.7 19.7 56.8 24.4
Bandipora [Patushai 29.3 | 129 29.6 9.9 26.5 12.6 30.9 125
Nadihal 246 | 11.6 30.3 115 24.0 10.4 26.0 10.5
Kemah 213 | 89 20.6 9.5 15.7 6.9 18.3 7.3
Aloosa 246 | 10.9 25.0 10.1 24.7 11.7 22.3 10.7
Ongam 27.3 | 12.7 24.3 11.0 30.2 14.2 24.9 11.2
Mean 254 | 114 25.9 104 24.2 111 24.5 104
Budgam |Batpora 35.6 | 16.9 24.0 12.7 29.0 12.3 32.6 13.5
Sheikhpora | 23.6 | 10.6 20.6 10.1 28.0 11.8 26.6 12.1
Gangbug 214 | 9.0 24.6 9.7 22.5 9.5 29.9 12.7
Kremshore | 22.3 | 10.2 20.6 10.7 19.7 8.9 25.3 10.8
Narkara 196 | 8.9 27.6 15.7 19.0 8.5 21.9 10.4
Mean 244 | 11.2 23.5 11.7 23.6 10.2 27.3 11.9
Overall Mean 41.0 | 375 375 15.8 36.3 154 40.4 14.8

Inc. = incidence; Int. = intensity

Fig.1 Mean disease incidence and intensity of downy mildew (Pseudoperonospora cubensis) on
cucumber leaves at various locations of Kashmir during 2011 and 2012
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Fig.2 Mean disease incidence and intensity of anthracnose (Colletotrichum arbiculare) on
cucumber leaves at various locations of Kashmir during 2011 and 2012
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Fig.3 Mean disease incidence and intensity of Alternaria leaf spot (Alternaria alternata) on
cucumber leaves at various locations of Kashmir in 2011 and 2012
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Fig.4 Mean disease incidence and intensity of Alternaria leaf spot (Alternaria alternata) on
cucumber leaves at various locations of Kashmir in 2011 and 2012
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District Srinagar recorded highest mean
disease incidence of 51.5%, followed by
district Baramulla (49.1%) and least mean
disease incidence and intensity of 23.5 and
11.7% was noticed in district Budgam. In
case of Alternaria leaf spot the mean disease
incidence and intensity during both the years
ranged from 18.3 to 66.0 and 7.3 to 29.5%,
respectively. The highest mean disease
incidence of 56.8% was noticed in Srinagar
closely followed by Baramulla (56.0%) and
least mean disease incidence and intensity of
23.5 and 11.7% was observed in district
Budgam. The mean powdery mildew
incidence and intensity during both the years
ranged from 15.7 to 60.3 and 6.9 to 23.6%,
respectively (Table 1). Amongst the various
districts surveyed, the highest mean disease
incidence of 51.8% was observed in
Baramulla followed by Srinagar (45.7%)
with least mean disease incidence and
intensity of 23.6 and 10.2% in district
Budgam. The high disease severity observed
at various locations could be attributed to
the practice of maintaining high plant
density, non-disposal of plant debris and use
of disease susceptible varieties. High plant
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density creates high relative humidity in
microclimate of plants which favours
disease development. The moist weather and
faulty management were considered as pre-
disposing factors for mildew disease
development in cucumber (Hansen, 2009).
Similarly variations in anthracnose severity
due to variation in environmental conditions
have been reported by Thompson and
Jenkins (1985) and Zitter et al. (1998). In
general it was noticed that the locations
wherein practices of maintaining less plant
spacing, non-disposal of plant debris and
less adoption of package of practices was
followed those locations has higher disease
severity. Similar findings have been reported
by Hajlaoui and Belanger (1991), Wang et
al. (2009) and Zhang (2011).
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