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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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Introduction

Moringa  (Moringa oleifera) _plant
belongs to the Moringaceae family and
originates from the Indian subcontinent
(Pandey et al., 2011). In Niger, it is
‘grown as a vegeable crops ifs leaves are
usually consumed boiled: but sometimes
they are caten raw. Because of its high
content in micronutrients (calcium, iron,
‘and vitamins) and proteins (Kimba et al..

2010; Price, 2007), moringa can
contribute to the nutitional  quality
improvement  of Niger population.

Moringa is grown under irigation as sole
crop or in association with other
vegetable crops such as onions, lettuce,
‘peppers, tomatoes or squash. The main
producing arcas are located in Maradi
‘and Niamey regions. The area devoted to
‘moringa was estimated at 100 000 ha
(USAID, 2011). In Sahelian conditions
only one insect pest and one pathogenic
fungus have been reported in moringa.
Abass et al. (2007) reported damages
caused by insect pesis that_destroy
foliage during the dried season. The main
pest_is a moth (Noorda blitealis,
Lepidoptera, Crambidae) identified for
the first ime in Niger by Ratnadas cf al.
(2011), Haougui et al. (2014) identified
for the first ftime Botriodiplodia
theobromae s responsible of the
‘moringa decline observed in the western
part_of the couny. To date, no
information is available on plant parasitic
nematodes of Moringa in  Niger.
Information reported by Prot (1984)
showed that this crop, like papaya and
baobab tree, can also serve as a resarvoir
of root-knot nematodes belonging to the
genus Meloidogyne. This author noticed
that moringa did not show any symptoms.

of nematode attacks apart from having
rootgalls. The objective of this study
was fo identify the plant- parasitic
nematodes associated with Moringa in
Niamey, one of the two largest producing
areas of moringa in Nigr.

Materials and methods

Site characteristics and sampling: The
three main producing sites of Moringa in
the Western region of Niger, Toulware,
Karey-Gorou and Sarando were selected
for study (Table 1). In these sites,
Moringa coexists with other fruit trees
such as mango (Mangifera  indica).
guajava (Psidium gugjava, citrus (Citrus
pp.) and hedge trees comprising (Acacia
Senegal, Bauhinia ufescens or Prosopis
juliflora. I the moringa _plots, other
vegelable crops such as _tomatoes,
peppers, eggplant and cucurbits (melon
and zucchini) were planted. Ten to
fifteen farms were surveyed based on the
importance of the sites. Sampling was
done using the zig-zag method of Barker
(1985). On each plot, samples of soil and
rools were taken in the rhizosphere of
plants at a depth of 20-30 cm, with a
trowel. Each sample (2 kg of wet soil +
roots), composed of $ sub-samples was
put in a plastic bag, labeled and then
placed in a strong box and transported to
the Iaboratory for nematological analysis.

Nematode ~extraction, _Identification
nd data analysts: Nematodes were
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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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extracted from the soil and roots using
Seinhorst methods (1950 and 1962). The
importance of cach genus or species of
‘nematode was determined by calculating
the mean density of nematodes per site,
the relative density, the frequency of

occurrence in the samples and the
prominent value. The mean density is the
average of individuals per 250 cm’ of
soil or 5 g of ot. The relative density of
each nematode was calculated using the
following formula:

Number of nematodes

RolativeDansity =

otal number of nematodes”

100

“The frequency (1) is the percentage of samples which conain the given nematode as

calculated by the following formula:

Number of

Frequency =

ples containin
Total number of samples

matode

%100

“The prominent value i given by the formula of De Wacle et al. (1998) as follow:

Prominent valus = Density x

Results

Importance of parasitic nematodes In
the soll: The nematological analysis of
Soil samples showed 11 genera of plani-
parasitic nematodes in the rhizosphere of
‘moringa. Meloidogyne and Pratylenchus
are respectively sedentary endoparasite
and migratory endoparasites, while the
other nematodes are ectoparasites,
although Scurellonema clathricaudatum
has endoparasitic phase. Karey-gorou
showed the greatest biological diversity
with 10 genera, followed by Sarando and
Toulware infested by 9 and § kinds of
plant-parasitic. nematodes, respectively.
Seven genera were common fo all the
three sites. These are Meloidogyme,
Xiphinema, Helicotylenchus,
Prarylenchus, Hoplolaimus,
Tylenchorhynchus and  Criconemella
(Table 2)." Analysis of plant-parasitic

V (eguency of sppearance)

10

nematodes communities of the 3 sites
showed that Scutclionema_exhibited the
highest prominent value (PV) at
Toulware  followed by Meloidoyne,
Hoplolaimus and_ Helicotylenchus. The
PVs were respectively 136.99, 117.06,
10525 and 93.56. On the other two sies,
Meloidogyne recorded the largest PV
(20433 and 388.67), followed by
Helicotylenchus (117.79 and 104.45) and
Hoplolaimus (11589 and 72.65). The
other nematodes were not abundant in all
the 3 sites (Table 3). The figure 1 shows
the relative densities of different
‘nematodes in the soil. It appears tha the
three genera with the highest PVs alone
represent up to 65% of the parasitic
nematodes at Toulware. Meloidogyme
alone accounted for almost a quarter of
the nematode population in this site.
Hoplolaimus,  Meloidoyne  and
Helicotylenchus represented more. than
90% of the nematodes at Karey-gorou

20
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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
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and  Sarando. Meloidogyne _alone
accounted respectively for 39 and 56% of
the nematode communities. The most

poorly represented  genera  were
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Tvlencorhynchus (PV = 0.6) in the first
site and Prvienchus (PV = 03) and
Tytenchus (PY =0.50) respectively in the
second and third sites.
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Importance of parasltic nematodes In
the roots: Only three  parasitic-
‘nematodes were extracted from the roots
of moringa. These were Meloidogyne,

Prarylenchus and  Seutellonema. At
Sarando, only  Meloidogyne  and
Prarylenvhus  were found.  Table 4
presenis the importance of  these
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parasitic-nematodes in the roos in the
three sites. It appears that Meloidogyne
was the most important parasitic
nematodes in_ the rools. lis prominent
values were 355.00, 908.22 and S11.15 at
Toulware, Karey-gorou and Sarando,
respectively.  Pranlenchus and
Scutellonema were very scarce with

e o e
2 Chman vl R

relatively very low_densities ranging
between 8 and 61 individuals / 5 g roots.
Figure 2 shows the relative densities of
the different parasitic-nematodes found
in the rools. Meloidogyme species
represented most of the endophytic
nematode communifies as it accounted
for 84 10 96% of the total
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Discussion

The results described in this study
showed that on all the three sites, 11
‘genera of plan-parasitic nematodes were
associated with moringa. In the same
region, 8 to 12 genera of phytonematodes.
were found on Solanaceous crops and
hedge tree species (Acacia senegal,

Prasopis julflora and  Bauhinia
rufescens), respectively (Haougui et al.,
2013 and 2013b). Al these nematodes
were already reported on vegetable crops
by Haougui (1999). The root-knot
nematodes, Meloidogime spp., the most
devastating group on vegetable crops
were found in all sites with high
densities. In roots, they constitute the
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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

m
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dominant group of parasitic-nematodes
‘communities. In Niger, three species of
Meloidogyme, M. incognita (Silva, 2005;
Sikora et al. 1988). M. javanica
(Haougui, 1999) and M. enterolobii
(Nourh, 2012) are known to_occur.
Haougui ot al. (2008) reporied yield
losses due 1o M. javanica up 10 60% on
tomato. They noted that heavy infested
soil can lead to total yield loss. However,
during our field survey, no symptoms of
nematode infection were perceptible on
‘moringa plants, despite the high densities
of Meloidoyne in the rools. This is
consistent with results reported by Prot
(1984) who thinks that moringa is only a
reservoir of Meloidogyne spp. So, like
the hedges  species, it contributes 1o
contaminate vegetable crops that are in
its immediate vicinity (Senego & Cadet,
2007). This study also confirmed the
polyphagous status of Meloidogyne Spp.
that can infect more than 2000 plant
species worldwide (Nourh, 2012). In
addition, root-knot nematodes have been
found in all vegetable producing arcas of
Niger where they constitute the main
limiting _factor to crop ~production
(Haougui et al, 2013c and 2013d),
especially since they most often act in
synergy with some of the vascular
discase pathogens. Haougui and Bizo
(2009) reported the simultaneous
presence of Meloidogyne spp, Ralstonia
Solanacearum and Fusarium spp_on
pepper in the Aguie area and they
attributed the rapid decline of the crop
production in the region of Maradi
(Niger) to the action of the parasite
complex. Other parasitic nematodes with
large prominent values (Helicotylenchus
and Hoplofaimus on all three sites and
Scutellonema at Toulware), are not very
dangerous for vegelable crops despite

their _high densities. Some authors
considered Helicotvlenchus dikysteraas a
‘minor pest and sometimes as an indicator
species of mature fallow in which
nematode  biodiversity s very high
(Villenave & Cadet, 1998). In such an
environment, the free living nematodes
and parasitic nematodes densifies are
very high (Serigne et al., 2003). Cadet
(199) reported that K. difysiera
expressed @ moderating effect on the
pathogenesis of the communities to
which it belongs. According to
Rodriguez-Kabana (1987). when_some
plant-parasitic nematodes species are in a
‘multispecies community, they have no
significant  depressive  offect on  the
plants’ growth. Hoplolaimus is mostly 2
parasitic nematode observed on millet,
Sorghum and cowpea in the Sahel area
(Baujard et al., 1995). Iis occurrence on
our sites may be explained by the
cultivation of these crops in association

with  moringa. Seutellonema
clathricaudatum, the main species of the
genus identified in Niger, causes

Significant damage only to peanuts under
rainfed conditions (Baujard & Martiny.
1995; Sharma et a., 1992; Sharma et al.,
1990). However, this crop is not grown
in vegetable sites even in Maradi, one of
the largest peanut basins of Niger. But if
one day these lands should be allocated
to the production of this crop, special
attention  should  be paid to 5.
clathricaudatum. The study revealed that
the rhizosphere of moringa has a
multispecies  community of
phytopathogenic nematodes,  including
Meloidogyne spp which is a limiting
factor in the vegetable crops production
in Niger. So, any development program
of moringa should  consider it
‘nematotological status in order to avoid

u
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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

.





OEBPS/Images/413_008.jpg
Haouguietal, 2017

associations with vegetable crops. The
pathogeny of
clathricaudatum

Scutellonema
and  Hoplolaimus
pararobustus on moringa should be
tested both in a greenhouse and fields to
understand their real effect on this plant.

Acknowledgement

The authors thank the Director General
of Niger Agricultural Rescarch Institute
(INRAN) for funding his work. Thanks
are also addressed o the moringa
producers of Toulware, Karey-gorou and
Sarando for all the information. they
provided.

References

Abass TA, Gowmyé A, Woltering L,
Pastermak D, 2007, The role of
indigenous leafy vegetables on daily diet
and rural and urban economy of Niger.
‘Acta Horticulturae 752: 35-40.

Baujard P, Martiny B, 1995. Ecology and
pathogenicity of the _ Hoplolaimidac
(Nemata) from the sshelian zone of
WestAfica, 3 Soutellonema
clathricaudaum  Whitehead, 1959
Fundamental and Applied Nematology
18 (4): 347353

Baujard P, Bour E. Matiny B, 1995
Incidence des nématodes
phytoparasitires sur la clture du sorgho.
dans la zone sahélienne du_ Sénégal,
Afiique de I'Ouest. Afro-Asian Journal
of Nematology 5: 1-10.

Barker KR, 1985. Sampling nematode
‘communities. In: Barker, KR., Carter
KRC, Sasser IN, eds. An advanced

treatise onMeloidogme, Vol. 2
MethodologyNorth  Carolina ~State
University_Graphics, Raleigh, North
Carolina, USA.

Cadet P, 1998, Gestion écologique des
nématodes  phytoparasites  tropicaus.
Cahiers d'Agriculture 7: 187-194.

Cadet P, Sanogo D, 2007. Réle potentiel des
haies vives pour ha gostion des
nématodes sur les bassin versans de la
zone_ soudano- Sahélienne au Sénégal.
Tropicultura 3; 153-160.

De-Waele D, McDonald AH, Jordan EM,
Orion D Van Den Berg E. Loois GC,
1998, Plantparastic  nematodes
associated with maize and peal milletin
Namibia. Afrcan Plant Protection 4:
13117

Haougui A, 1999, Paasitc_nematodes of
vegetable  cropsin Niger:
importance and control method by using
plants. Dschang, Cameroon, University

of Dschang. PhD thesis.
Haougui A, Sarr E, Alzouma 1, 2008, Effet
des feuilles  séches de  meem

(dzadirachta indica A. Jus) et du ricin
(Ricinus commnis L) sur le nématode i
alles Meloidogme javanica, parasite de
I tomate a Niger

technique, _Sciences.
agronomie 30 (2): 27-35.

naturelles et

Haougui, A BizoN, 2009. Characterzation of
plant parasiic nematode. communities
associated with of pepper on the Aguie
KKM project sites of Maradi,the KKM
Project activity rport

Haougui A, Basso A. Abdou HO, Sidikou
RSD, Adam T, 2013, Characterization
of plant-parasitic nematode communitis:
associated with tomato, egaplant and
pepper in the suburban area of Niamey

5





OEBPS/Images/335_004.jpg
Khanctal, 2016

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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