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Discussion

Starvation of adults or grub of ladybird
bectles can enhance _their _feeding
potential. The results of present study
showed that the adulis of C
septempunciata when  kept starved
consumed_equal number of live and
frozen aphids.  Whereas, when the
beetles were not starved they showed
preference for live aphids only. The
present findings are in accordance with
the Yen (1983) who reported that starved
adults of the predators are more efficient
than fed ones. Similarly. more number of
mealybugs was_consumed by starved
beetles. This kind of cating behaviour
shows that starvation levels may increase
the willingness of predators towards their
hosts or they start feeding what they
normally may not like. The resuls of
another study alsoindicate that the
Starved adultbeetles consumed more
‘number of aphids than unstarved or well-
fed adults (Sharma & Joshi, 2010). The
starvation of C. septempunctata increased
the feeding potential of grubs and adults
on L. ervsimi (Pandey 2002). Kamatak
and Thorat (2006) also reported that
starved adull of C. septempunciata
consumed more aphids than unstarved or
well fed ones. Further, the predators
starved for 2 h before release could be
effective in increasing feeding potential
of all the stages of ladybird under field
conditions (Sharma & Joshi, 2010).
Sarmad et al. (2015) reported that rose
aphid_consumption rate of 12 hours
starved adult C. septempunetata was a bit
Tower than 16 hours starved adult beles.
Their results are similar to_present
findings i-e starvation duration affects the
predation rate of the predators, longer the

starved adult coceinellid beetle higher
will be the predation rate. The hourly
consumption’  of adults of C.
sepumpunciata for L. eryisimi_was
9.20:0.78, 8.50097 and 8.22+1.22 for
first, second and third hours, respectively
(Sharma & Joshi 2010). Starvation
induces varied degree of hungriness
towards prey and the prey choice, on the
other hand is affected by many factors
including prey type, size, morphological
and physiological characterisics of the
prey (Omkar et al. 2004; Dixon 2000).A
study reported that coccinellid_beetles
feeding on mealybugresulted into higher
rale of adult emergence withhigher
female sex ratio when Brumus suturalis
Fabricius reared on cofton mealybug
(Khuhro etal., 2008). C. septempunciata
adults when kept starved consumed more
P solenopsis as compare to normal feed
adults. Nomally feed beetles showed no
differences for acceptance of crawlers
and second instarP. solenopsis. Ourthese
findings are in contrary to those reporied
by Hameed et al (2013) where
Coccinella_undecimpunctata L. adult
beetles consumed more number of the
first instar (crawlers) as compared to
Second and third instar P. solenopsis
under normal feeding regimes. Present
findings are similar to those reported by
Anif et al. (2011), as the Coccinella
septempunctata showed significant high
predation (96.7 percent consumption) on
P_solenopsis. Overallfirst instar nymphs
of mealybug were the most preferred
food of adult C.. septempunciata as
reported by Rashid et al. (012) for C.
montrouzieri. Coccinellids prefer to feed
on crawlers of mealy bug (Saikia &
Balasubramanian,  2002). Consumer
resource relationship plays an important
role in the predator ccology and
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Discussion

Amongst the various cherry diseases,
Blumericlla leaf spot causes huge
economic losses through premature mid-
summer defoliationwhich ultimately
culminates in reduced fruit bud survival
and fruit set in the following year,
besides unevenly ripened fuit with poor
taste, and increased tree mortalty during
severe winters (McManus et al., 2007).
Highest discase incidence and intensity
could probably be attributed to. higher
plant density. mixed cropping in cherry
orchards ecosystem with maize, beans,
and fodders leading 1o high relative
humidity in the microclimate of the
orchard, besides non disposal of fallen
discased leaves which serve as source of
primary inoculum. Occasional or rather
neglecied spray programme followed in
these areas fo combat other fungal
discases of cherry seem to have favoured
i building the highest disease incidence.
‘The least disease incidence and intensity
of (1300 & 0578%) and (1850 &
08.73%) was recorded in the villages of
Reram and Druroo of district Baramulla,
which could be attributed 1o lesser plant
density and beter orchard management
practices.  Variations in_ incidence and
intensity of Blumeriella leaf spot disease
in various locations have also been
reported by Eisensmith and Jones (1981).
Ellis (2008), Wilcox (1993), Kiraly and
Szentpeteri(2006), Babadoost_(1995),
Holb (2009) and Joshua and Mmbaga
(2014). Our symptomatological findings
are more or less supporied by the
observations made by Holb (2009),
reported formation of irregular necrotic
patches with change in colour and shape
with the passage of fime. Petiole
infection though less frequent was first

observed in third week of July. Chlorosis
andlor inward curling along the margins
of chlorotic or a-chlorotic severly
infected leaves was observed in the
second week of August which resulted in
pre-mature defoliation by last week of
August. The characteristic symptoms of
the discase as observed under natural
conditions of inoculations were identical
and agreed with those observed by Khan
etal. 2014), Ellis (2008), and Taut et al.
(2010). The morphological characters of
the fungus observed on host as well as in
culture were compared with the authentic
description_given by Karsten (1884),
Higgins (1914), Williamson and Bemard
(1988) and Vov Arx (1961) with which
these characters closely corroborate; the
anamorph  was  thus _identified as
Cylindrosporium padi (Lib.) P. Karst. Ex
Sacc. The typical symploms were
produced by the pathogen 10 days afler
inoculation on injured leaves and 16 days
after arificial inoculation on un-injured
leaves. Reisolations from the diseased

leaves yielded original _ inoculant
repeatedly, thus  satisfied Koch's
postulates.  Khan et al. (2014) also

obiained symptoms within 10-15 days
after inoculating the cherry leaves with
Spore. suspension of  Calindrosporium

padi. On the basis of morphological
characters,  pathogenicity test and
comparison  with  the authentic
descriptions (Karsten, (1584), Higgins

(1914), Williamson and Bernard (1988)
the pathogen was identified as
Cylindrosporium padi (Lib.) P. Karst. Ex
Sacc. Since the perfect state of the
fungus neither developed in culture nor
was observed on host during the period
of study; however, the fungus has been
reportedly found fo reproduce sexually
and the perfect state idenified as

50





OEBPS/Images/335_010.jpg
Khanctal, 2016

cherry. Joumal of Phytopathology 1: 1
7

Kansten PA, 1884, Cylindrosporium padi
Karst. (1. sp.). Mycologiam Fennicam
162159

Khan NA, Bhat MA, Ahmad K, Quzi NA,
2014 First record of chemy leaf spoi
caused by Cylindrosporium padi (P.
Karst) from India. Appled Biological
Rescarch 10: 12213,

Kinaly K, Szentpeteri T, 2006. Blumericlla
Jaapii (Rehm) . (Ar) infection of some
Sweat cherry cultivars in two years with
different__ precipitation _ conditons.
Journal of Horticultural Sciences 12: 37—
3.

‘MeManus PS, Profer TJ, Berardi R, Grubber
BR. Nugent JE, Ehvet GR, Ma Z, Sundin
GW, 2007. Integration of copper based
and reduced risk fungicides for control
of Blumericlla jaapii_on sour cherry.
Plant Discase 91 294-300.

Pacifico S, Maro AD, Petriccione M, Galasso
S, Piccolella S, Giuseppe  AM,
Scortchini M, Monaco P, 2014
Chemical composition, nutitonal value
and anfiouidant  properties  of
autochthonous Prunus avium cultvars
from Campania Region. Food Research
Intemational o4: 155-19.

Schuster M, Tobutt KR, 2004. Screening of
cheries for resistance fo leaf spol,
Blumericlla jaapii. Acta. Horticulture
063: 239-240.

Stojanavic D, Boric B, 1973. The ascus state
of Coccomyces hiemalis Higg. in
Yugoslava. Zastta-Bilja 24: 3T

Taut I Colisar A, Simonca V. 2010,
Research regarding the provention and
combaing the Coccomces pathogen
(staining_cherry leaves). Bulletin of
University of Agricultural Sciences and
Veterinary Medicine  Clyj - Napoca
Horticulture 67: 457

Von Arx JA, 1961. Foer Cylindrasporium
padi. Phytopathologische zeilschrift 42
161166

Wilcox WF, 1993, Cherry leaf spol
Integrated Pest Management Programme
Comell University, New York, USA
hitp:/ o nysipm comell e/
factshootstreefruitidiseases/clscs pdf.

Williamson MA, Bemard EC, 1988, Life
eycle of a new species of Blumeriella
(Ascomyeotina: Dermateaceac). a leaf
spot pathogen of spirea. Joumal of
Botany 66: 2048-2054.

2





OEBPS/Images/335_002.jpg
Khanctal, 2016

troduction

Cherries occupy unique position among
temperate fruits all over the world and
are season’s first tree fruit to reach the
‘market, maturing within 60-70 days after
full bloom and therefore, fetches
premium price. Cherries are classified
under the genus Prumus and belong to the
family Rosacea. The cultivated cherries.
are divided into two groups ie. sweet
cherries (Prunus aviam L) and sour
cherries (Prunus cerasus L) The
primary _cherry  producing  countries
contributing to world's annual production
of 2256 thousand MT are Turkey.
USA. Iran, ltaly, Chile, Uzbekistan and
China ' (Anonymous, 2014). In- India,
cherry is mainly grown in the state of
Jammu and Kashmir (J&K) and to some
extent in the North-Western Himalayan
region of Himachal Pradesh  and
Uttarakhand hills, India. Exports of
cherry from Jammu and Kashmir State
cams substantial forcign exchange up o
150.00 crore (Anonymous, 2012). The
cherry fruit is mostly consumed as fresh,
besides being used in confectionery. ice-
creams, bakery, Juice-making, syruping
and liquors. Cherry wood and fruit are
also usable in veneer industry, dying,
pharmaceutical and food  industries
(Chinnici et al, 2015). Owing o is high
content of vitamin C and other chemicals
that might act as antioxidants, cherries
are used o prevent cancer and other
cardiovascular discases besides treating
osteoarthritis and gout (Bastos cf al
2015: Pacifico et al, 2014). The
agroclimatic conditions of Kashmir
valley are quite conducive for stone fruit
crop cultivation and also the area under
cherry s increasing marginally every
‘year, but the cherry productivity per unit

area s low owing to many biotic and
abiotic factors. Among the diseases,
Blumeriell leaf spot (BLS) has assumed
an alarming proportion in the major
cherry growing countries of the world
‘and causes huge economic losses through
‘mid-summer pre-mature defoliation {0
the extent of 80-00% reported from
Pennsylvania, which ulimately results in
reduced fruit bud survival and fruit set in
the following year (Gianessi & Williams,
2011; McManus of al., 2007). Further,
the discase results in the production of
Soft and poorly coloured fruits with low
content of soluble solids  besides
increasing tree mortality during severe
winters (Jones, 1995). The disease has
been frst observed in USA by Karsten in
1884, Since then the discase has been
recorded from many other countries of
the world, but in India, particularly in
Jammu and Kashmir State, no attempt
has been done except for a report (Khan
et al., 2014) and hence the present study
was undertaken to characterize the
discase based on  morphological
characters and pathogenicity test from
three cherry growing districts of Kashmir
valley, India.

Materials and methods

discase  Incldence  and
Survey of chemry growing
areas in three districts viz,, Srinagar,
Ganderbal and Baramulla of Kashmir
valley, India was done during late
August (peak period of the discase) in
the year 2014 to record incidence and
intensity of Blumericlla leaf spot in
cherry. Random selection of cherry
orchards irrespective of cultivars. from
three villages per district, five orchards
per village and ten trees per orchard was
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integrated pest management (IPM) of
arious crops or vegetables, a year round
availability of beatles is required. Field
‘populations of natural prey can be relied
on only at intervals during the year. For
contimuous laboratory rearing of ladybird
beetles, a constant availability of prey is
indispensable.  Freezing and storing the
host could be an approach in such
circumstances (Khan & Khan, 2002). Use
of frozen mustard aphid Lypaplhis erysimi
has been reported as a good host for
rearing of Hippodamia conversens Guer
under laboratory conditions (Bukero ot
al, 2015). Mealybugs as prey are
efficient food source and have positive
effects on the biological traits of
ladybeetles (Hameed et al., 2013). The
present experiments  were  therefore
designed with the objective fo test the
feeding behaviour of seven spotted
ladybeetle, C. septempunciata adults on
two aphid species: mustard and rose
aphids under laboratory conditions. The
offered aphids were alive or frozen by
keeping the adult beetles cither hungry
(starved) or normally fed (unstarved).
The feeding polential of adult C.
septempunciata on different stages of
cotton Mealybug under starved and
unstarved conditions was also tested.

Materials and methods

C. septempuncata fecding o Aphid
spectes: Studies were conducted to check
the  feeding polental of C.
septempunctata on two species of aphids
viz: rose aphid Macrosiphum rosac
(Linnacus.) and mustard aphids Lipaphis
erysimi_(Kalt) o rear seven spotted
ladybird beetle C. septempunctata. There
were two groups of beetles, one kept

starved for 12 hrs and the other
unstarved. The aphids offered to beetles
as food were live and frozen for both
species. Twenty boetles were used in
each group (ten per treatment replicated
twice) for live aphid and_twenty for
frozen aphids (N = 40). Twenty five
aphids of cach aphid species were
provided to individual adult beetle in 3
petri dish (3.5 inches) and observations
were recorded for the feeding response
of adult beetles. For hourly consumption
of C_ septempunctata, observations were
recorded for three consecutive hours on
two aphid species viz., L. erysimi and M.
rosac. For this purpose beatles were
grouped as 12h starved and unstarved
ones. For each group, twenty five aphids
of cach species were released in
individual petr dishes for twenty beatles
in cach group (ten per freatment
replicated twice, N = 40).” Observations
were recorded after 1%, 2% and 3" hour.

C. septempunctata tecaing on cotton
‘mealybug: For the experiment regarding
suitabiity of mealybug Phenacoceus
solenopsis Tinsley a5 a_host,thrce
different instars of mealybug i-e 1*
instar,  2instar_and 3instar were
offered to individual  adull  C.
septempunctata beetles under_starved
conditions of 12 hours and unstarved
conditions. The fest was performed with
three replicates and ten adult beetles per
replicate (N = 30), following complete
randomized design. Fifty mealybug of
cach 1 instar (crawlers) 2% and 3
instars were placed in separale petr
ishes (3.5 inches) and_offered 1o
individual adultbeetles. Observations
were recorded for the feeding response
of adult beatles. For hourly consumption
Of C_ scptempunciata, observations were

o
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sterilized water. The plants were sprayed
with copper oxy-chloride 50 WP @ 0.3%
to exclude any infection. Also, the plants
were constantly observed for 10 days o
nile out any latent infection. Prior 1o
inoculations, the leaves were sprayed
with distilled sterlized water. One set of
the plants was given injuries with
carborandom powder, while another set
was kept uninjured. Inoculation were
‘made by spraying spore suspension (1
10* sporesiml) from young and vigorous
culture of Cylindrasporium padi on the
abaxial surface of both injured and
uninjured leaves with the help of an
atomizer. Planis  with injured and
uninjured leaves sprayed with distiled
sterilized water served as check. The
inoculated and un-inoculated plants were
closely monitored for _symptom
development. Re-isolations of pathogen
from artificially inoculated leaves were
caried out and resultant  cultures
compared with original  inoculant 1o
prove Koch's postulates.

Morphological  and cultural
characteristics of the pathogen: The
‘morphological characters of the causal
pathogen were studied both on host (in
vivo) as well as on artificial culture in the
laboratory (in _vitro). Monoconidial
cultures were first grown on PDA
‘medium and then semi-permanent slides.
were prepared from 21 days old culture,
stained with cotton blue in lacto phenol.
The  important  morphological
characteristies studied were nature of
colony, hyphae, conidiophore, conidia
and conidiomata. The - morphological
characters of the causal organism studied
were compared  with authentic
descriptions for the identification of the
fungus.

Results

Disease Incldence and Intensity: discase
incidence and inensity recorded during
survey indicate that Blumeriella leaf spot
discase of cherry was prvalent in all the
three disticts with varied degrees Figure
1. Statistical analysis of the surveyed
data revealed that the limils for average
discase incidence and intensity fluctuated
between 2645 to 46.57 and 09.10 to
2424 per cent, respectively for Srinagar
district and 34.95 to 47.09 and 14.50 to
2274 per cent, respectively for
‘Ganderbal district and 15.18 t0 21.02 and
06.97 to 09.97 per cent respectively for
Baramulla district, indicates highest for
Ganderbal.  However, the average
statistical limits in all the three districts
at all the locations in incidence and
intensity fluctuated between 27.09 to
3665 and 1159 to 17.57 per cent,
respectively.

‘Symptomatology: During the periodic
observation of marked trees, the initial
discase symploms were noticed in the
first week of June which reached to its
peak by the last week of August. The
‘symptoms appeared in the form of small,
imegular, purple red, non sporulating
specks measuring 0.5 to 1.0 mm with an
average size of 0.8 mm Figure 2a. The
Spot progression though initially slow
showed a curvilinear behaviour with 2
‘maximum spot size of 3.80 mm recorded
i the fourth weck of June, beyond which
no further enlargement in size was
observed. The colour of the spot changed
from purple red in the first week of June
to purple-brown at the end of the month,
‘The acervular formation on abaxial leaf
surface just corresponding to spot as a
whitish felt like growth was recorded in

%
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the fourth week of June, yielding hyaline,
bicelled macroconidia Figure 2b. Beyond
the third week of July major portion of
the leaf got covered with diseased spos.
‘The petiole infection though less frequent
was first recorded in the third week of
July as brown clliptical lesions with a
reyish center. Also, microconidia were
formed within the same stromata in the
second week of August. The shape of the
Spots was irregular to circular upto third
week of June beyond which due to
coalescing of spols large _irrogular
necrotic patches were formed Figure 2c.
Chlorosis and/or inward curling of
chlorofic andlor _achlorotic _severely
infected leaves Figure 2d along the
‘margins was observed in second week of
August which ultimately leads to

initiation of  pre-mature  defoliation
Figure 2e by the fourth week of August.

Pathogenlclty test:  The pathogenic
nature of the isolated fungus was proved
on one year old potied cherry saplings
cv. Bigareau Napoleon (Double).
Observations regarding the pathogenicity
of the test fungus revealed the initiation
of typical disease symploms 10 days
after inoculation on injured leaves of the
potted plants. However, in case of un-
injured leaves, the disease symptoms
appeared 16 days afler inoculation. No
lesiondevelopment was observed on
control planis. Re-isolations  from
infected leaves yielded typical cultures of
the fungus, thus proved the Koch's
postulates.
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recorded for three consecutive hours on
three nymphal instars of mealybugs. For
this purpose beetles were grouped as
12h starved and unstarved ones. Each
‘group of beetles was provided with fifty
mealybugs of cach instar released in
individual petr dishes for twenty bectles
in cach group (en per ircatment
replicated twice, N = 40).  Observations
were recorded afer 17, 2* and 3*fecding
hour

Statistieal _ Analysls:  Statstical
programme SPSS ver. 16.0 was used for
all analysis. Normality of the data was
checked by One-sample Kolmogorov-
Smimov fest.  Normal data  were
subjected to parametric variance fests, T
test for two variables and one or two way.
analysis of variance ANOVA for more
than two variables. LSD test was applied
for differences  between  variable.
Percent and ratio data were arcsine
transformed

Results

Feeding performance on live and

frozen Aphlds: C. septempunciata in
both, starved and unstarved conditions

consumed more aphids (rose  and
‘mustard) during It hour and feeding rate
reduced during second and third hour of
contimuous feeding (Fig. 1, Table 1),
Also, during 1* hour, starved beetles
consumed more aphids of both specics as
compared to unstarved beatles (Fig. 1.
Table 1). Overall more rose aphids were
consumed as_compared_to mustard
aphids (Fig. 1. Table 1). There were no
significant differences found in number
of live and frozen mustard aphids
consumed by C. sptempunctata when
they were starved. But, when the beetles
were not starved, they showed preference
for cating live aphids as compared to
frozen (Mean = SE = 624 + 037 (live
aphids). 4.43 £ 040 (frozen aphids, Fig
2. Table 2) Similarly for rose aphids,
unstarved beelles consumed more live
aphids as compared to frozen (6.51 + 0.5
(ive aphids) and 486 + 049 (frozen
aphids)).  On the contrary, starved
beatles consumed the same number of
live and fozen aphids (Mean + SE= 6,64
= 044 (frozen), 623 + 0.45 (live)) (Fig
2). Overall for both aphid_species.
Significantly higher number of frozen
aphids was consumed by starved beelles
25 compared to unstarved bles (Fig. 2.
Table 2)
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Predatory  response  on _cotton
mealybug:  Results for rearing C.
septempunctatabeetle upon different
developmental stages of mealybug with
betles cither kept starved or unstarved
showed significant differences in hourly
fecding, and rate of feeding was the
highest during the 1" hour (Fig. 3, Table
3). Also, during the first hour of feeding
crawlers (I* instar) were preferred over

2% and third instar mealybug, third being
the least preferred (Fig. 3). Bectles
consumed more number of mealybugs
when kept starved(Means = SE = 25.60 =
0.39 (starved beetles) as compared to
unstarved beetles (16,82 + 0.37, Fig. 3).
Unstarved _beetles  consumed  equal
number of crawlers and 2°* instar
mealybug but 3% instar was least
proferred (Fig. 3).
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Morphologieal  characters:  The
‘morphological characters of the pathogen
studied both on host (in vivo) as well as
from culture (i viro) are presented in
Table 1. Figure 3a-f

Identiication of the pathogen: Bascd

on the morphological  characters,
pathogenicity test and comparison with

authentic descriptions given by Karsten
(1884). Higgins (1914) and Williamson
and Bemard (I985) the fungus was
denified as Colindrosporium padi (Lib.)
P. KarstEx Sace. the anamorph of
Blumeriella_jacpii (Rehm) _ Arx.
(Stojanovie and Baric 1973; Joncs 1995).
No perfect state of the fungus was
observed during the investigation cither
on host o culture.
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Blumeriella jaapii (Rehm) v. Arx. So
based on morphological ~characters,
pathogenicity test and comparison with
the authentic descriptions the pathogen
was identified as Cylindrosporium padi
(Lib.) P. Karst. Ex Sace. and no perfect
state of the fungus was cither developed
in culture or observed on host during the
period of study; however, the fungus has
been reportedly found to  reproduce.
sexually and the perfect state identified
s Blumeriella jaapii (Rehm) v. Arx.
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Ladybirds (Coceinellidae) contain a large
number of formally described species,
and a global distribution (Hodek, 1967).
They are considered to be beneficial
insects, feeding on pest species such as
psyllids, aphids, scale insects, whitefly,
‘mealybugs, mites, small Lepidoptera and
Coleoptera larvae (Obrycki & Kring
1995; Hodek 1967; Hagen 1962). They
are also recorded feeding on nectar and
pollen (Hodek 1967; Hagen 1962)The
‘majority of coccinellid beles are useful
because of their predaceous nature upon
a variety of pests viz, aphids, leaf-
hoppers, scale insects, mealybugs, mites.
and other soft bodied insecs (Sharma &
Joshi  2010; Joshi & Sharma 2008;
Omkar & Bind 1996). Prodaceous
coccinellids have a wide range of
accepted food. The larvae prey on the
same prey as the aduls. Hence, it is the
adults, which select a certain type of food
for the larvae, while laying their cggs.
‘The natural enemies once established in
the _ecosystem are self-powered, self-
sufficient and self-regulating, requiring
no furher investments in  control
(Pimental, 1991).  Coccinellid beetles.
have been utilized as biological control
agenis for over a century (Obrycki &
Kring, 1998). There have been some
significant successes. using ladybirds as
biological control agents, but methods to
cnhance their cfficacy are  under
continuous _development (Obrycki &
Kring, 1998)In fact, coccinellids could
be considered crucial in developing an
integrated approach 1o pest control
(Obrycki & Kring, 1998) Coceinella
septempunctata Linnacus  (Coleoptera:
Coccinellidae) has been extensively used
i the past as a biological control agent

due to its voracity and polyphagy, being
recorded to feed on up to 97 different
prey species (Lucas et al. 2002; Hoy &
Nguyen, 2000) and is a dominant species
in almost all ecosystems. Aphids are very
Serious insect pests i agriculture
everywhere in the world (Minks &
Hartewijn, 1987). Most aphids are
extremely host specific, feeding on one
or a few plant species that are usually
closely related. The mustard aphid,
Lipaphis erysimi Kaltenbach (Hemiptera:
Aphididae) is a major pest of Brassica
compestris and Brassica juncea (Ghosh,
1975). The rose aphid Macrosiphum
rosae Linnaeus (Hemiptera; Aphididae)
infests _roscbushes, especially  around
new buds. Mealybug Phenacoccus
solenopsis Tinsley  (Hemiptera:
Pseudococcidae), s also a serious pest on
a wide range of host plants (Arif et al.,
2002). It has been found infesting 154
plant_species _including field _crops,
vegelables. omamentals, weeds, bushes
and trees. The cconomical losses had
been recorded on cotton, brinjal, okra,
tomato, sesame, sunflower and China
rose. Coccinellid beetles, (Coleoptera:
Coccinellidae) are  very effective
predator of mealybugs (Osborne et al.
2004; Mani & Krishnamoorthy 2008;
Hameed et al. 2013). Adults and larvae
of predatory beetle feed on immature as
well as adult stages of mealybugs
(Khuhroo et al, 2012). Lohar (2001)
reported Brumus sutuaralis (Coleoptera:
Coccinellidae) as a voracious feeder of
‘mature and immature stages of mealybug
on different field and vegelable crops.
Moore (1988) also stated that despite the
frequent use of predators, only  the
coccinellids  can  be  considered
successful. In order to have ficld
application of coccinellid beetles for the
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done. The discase incidence was

recorded by counting the total number of
leaves and the number of diseased leaves

The discase intensity was recorded by
visual observations using 04 seale
(Schuster & Tobutt, 2004). Per cent
discase intensity (PDI) was calculated as
per the formula:

b
‘Where, n=No. of diseased leaves in cach
category, v= Numerical value of cach

category, N=No. of leaves examined, G
Maximum numerical value.

Symptomatological _studles:  Cherry
leaves of cultivar Bigarreau Napoleon
(Double) from four randomly selected
trees were used for symptomatological
studies i the orchard of Division of Fruit
Sciences, SKUASTK, Shalimar. The
trees were kept unsprayed throughout the
‘growing season to study the symptoms of

Blumericlla leaf spot under natural
cpiphylofic ~conditions. Leaves were
cxmined daily for the discase

appearance. Periodic._observations with
respect to petiole infection, leaf curling
‘and pre-mature defoliation besides size,
shape and colour of the lesions on leaves.
was recorded.

Isolation of the pathogen: Cherry leaves
exhibiting _typical _disease - symptoms,
collected_during the course of survey,
were repeatedly used for isolation of the.
pathogen. The discased leavas were first
cxamined for associated fungus by
teasing the diseased portion with the aid

on randomly selected four branches in
four directions of cach tree, using the
following formula:

of 4 teasing needle and observed under
‘microscope. For isolation of the fungus,
tissue bit technique (Joshua & Mmbaga,
2014) was used and incubated at 20:1°C
for 21 days in sterilized Polato Dextrose
Agar (PDA) media Petr plates

Isolaton,  purifcation  and
malntenance  of  the  pathoger
Isolations were made from diseased
leaves showing typical symptoms. After
72 hours of incubation at 20=1°C whitish
‘mycelial growth started cmerging from
the discased leaf tissues, inoculated on
Potato Dextrose Agar medium. The
culture was purified by single spore
isolation (Johnston & Booth, 1983). The
pure culture thus, obtained was
‘maintained by repeated subculturing at
an interval of 30 days for further studies.
The stock culture in PDA slants was
stored at 4°C in a reffigerator. To retain
the vigour of the fungus, it was isolated
repeatedly from naturally infected leaves
and purified by the method described.

Pathogenlelty test: One year old
apparently healthy, budded plants of
cultivar Bigarreau Napoleon (Double),
obtained from Division of Fuit Sciences,
SKUASTK, Shalimar were planted in
40 cm diameter plastic pols containing
sterilized soil. The potied plants were
kept in polythene chambers, especially
designed for the purpose. High humidity
inside the chamber was maintained by
timely imigation of the pois and
intermittent  spraying  with  distilled

.





