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Chapter — 1
INTRODUCTION

Brinjal (Solanum melongenh.) is also known as eggplant due to the
shape of fruit of some varieties which are white ahaped similarly to chicken
eggs (Kalloo, 1993; Cheand Li, 2001 and Santost al, 2010). Brinjal is an
important solanaceous crop of sub-tropics and ¢sophd warm temperate regions
(Sihachakret al., 1994 and Rail995). It is extensively grown in India, Pakistan,
China, USA and Egypt (Beurt al, 2008). It is an inexpensive vegetable crop
but major food component of human diet in the depelg world particularly in
India and China (Doganlaat al.,2002). In India, it is one of the most common,
popular and principal vegetable crops grown througlhe country except higher
altitudes. India is considered to be the centrerwjin and diversity of cultivated
brinjal from where it spread to the other partsh&f world (Thompson and Kelly,
1957; Chaudhury and Kalda, 1968). Mainly grown mis€a, Bihar, Punjab, West
Bengal, Karnataka, Maharashtra, Andhra PradeshUitad Pradesh (Akhtaet
al., 2007). Asia has the largest brinjal production eachprises more than 90 per
cent of the world production area and 87 per cdnthe world production
(Choudhary and Gaur, 2008he total area under brinjal cultivation in the lgor
is 1864.32 thousand hectares with annual produetn@hproductivity of 49728.16
thousand MT and 26.7 MT per hectare respectivelyndia it is cultivated over
an area of 711.30 thousand hectares with an apnodliction of 13557 thousand
MT and productivity of 19.10 MT per hectare whiteJammu and Kashmir, it is
cultivated over an area of 2.02 thousand hectaitds am annual production of
45.24 thousand MT and productivity of 22.39 tonpes hectare (Anonymous,
2014).

Besides, being used as an important vegetablajabrhas been
extensively exploited in traditional medicine faedatment of many diseases
(Khan, 1979; Kashyapt al.,2003). It is also valued for its medicinal propesti
and has got decholestrolizing property primarilyedto presence of poly-




unsaturated fatty acids (linoleic and lenoleni@sant in flesh and seeds of fruit in
higher amount. The oblong-fruited eggplant cultvare rich in total soluble
sugars, whereas the long-fruited cultivars congaimgher content of free reducing
sugars, anthocyanin, phenols, glycol alkaloids, uhgtter, and amide proteins
(Bajaj et al, 1979) and has been recommended as an excadlaedy for those
suffering from liver complaints (Shukla and Nail@9B). Although 92 per cent of
the brinjal fruit is filled with water, it is a vergood source of protein and dietary
fiber. Also rich in potassium, manganese, coppdtarkin Bl, Vitamin B6,
foliate, magnesium and niacin. Additionally, egguk have been reported to
contain reasonable amounts of antioxidants, an#éigertic, antimicrobials,

antivirals and to be completely devoid of cholesitéEzine, 2009).

Now-a-days demand for brinjal as a fruit vegegablincreasing rapidly
among the vegetable consumers in view of its béttet colour, size and taste
(Vijaya and Seethalakshmi, 2001). Brinjal is used a variety of culinary
preparartions since ancient times and is a stapgetable in many tropical
countries. Purple fruits have higher aminoacid eont It is highly productive and

usually finds a place as “poor man’s crop” (Rajad Markose, 2002).

Brinjal is attacked by many fungal, bacterial am@l diseases of which
Phomopsis fruit rot, caused WBhomopsis vexanéSacc. and Syd.) Harter, is
considered to be the most destructive (Kumar, 1998 one of the major
constraints of brinjal cultivation (Das, 1998; KhalB99; Islamet al, 2010;
Jayaramaitet al, 2013). Apart from causing leaf blight, it alsauses fruit rot
(Singh, 1992; Ashrafuzzaman, 2006). The diseaseiafthe crop from seedling
to maturity (Singh, 1992). Crop losses due to tlig®ase are evident, loss ranges
from 30-50 per cent (Bangladesh Bureau of StasistkD00). The seed borne
fungal pathogen not only affect the market valuefrafts but, also adversely
affect the nutritive value (Bhalet al., 2001). Phomopsis vexanmay cause
damping off symptoms if attacked at seedling stdgleen the leaves are infected,

small circular spots appear which become grey tmwbrwith a light colour




centre. The infected leaves may turn yellow and désions are also developed
on petiole and stem causing blight in affectedipog. In course of time, the spot
enlarges and produces concentric circular areambliely, the fruits become

mummified and rotten (Kumaat al, 1986).

Eggplants are very important horticultural crops anly because of the
nutritional and health benefits that can be derifrech them but also because of
their potential to diversify rural farm income aodntribute to pervert reduction.
Earlier on in 2002, Cristina identified Phomopsigit as major disease of
eggplantresulting in enormous losses of fruit yield of abdQ to 70 per cent of
the total harvest under favorable environmentatldt@ns Phomopsidlight is an
unsightly disease that not only harms eggplants,nakes them inedible and
unmarketable which undermines their role in nwnii health and income
generation. The aim of this study therefore wasassess the incidence of
Phomopsis fruit rot of brinjal and document itseets on brinjal yield using
Kashmir as a case study in order to provide backgianformation that can be

used for further research on the diseases in Kashaiiey.

Little work has been done in Kashmir on the staind management of
fruit rot. In the present review, attempts haverbeede to include status and
management aspects which have direct bearing dslgmnounder investigation.

The present study was carried out under the foligwaibjectives:

» Status of Phomopsis fruit rot of brinjal

* Management of the Phomopsis fruit rot of brinjal




Chapter - 2
REVIEW OF LITERATURE

Phomopsis blight is a fungal disease causedPhgpmopsis vexans
(Howard and David, 2007). It has also been refeasedtem blight or canker, leaf
blight or spot and fruit rot (Punithalingam and httdy, 1972). Although tomato
and pepper are in the same family with eggplany tvere not affected by
Phomopsis blighfHoward and David, 2007). It is mainly spread pgres which
are usually released from a fungal fruiting bodycfpdia) and dispersed by
splashing rain water, insects, and contaminatedpetgnts. Spores germinate
rapidly when free moisture is present on leavesinst or fruits. The fungus
survives between eggplants on and in crop delesds and soil (Howard and
David, 2007). The disease is difficult to managedose the slippery skin of the
fruit does not allow good adhesion of sprays (Mamkl Norman, 2010). Although
the disease is of great economic importance buwy lierited work has been
conducted in Kashmir. For the sake of conveniehedéxt of the review has been

made under various heads as follows:
2.1 Occurrence and economic importance

Various fungal species have been reported to chugerot of brinjal.
Out of 22 fungal pathogens causing brinjal frutt @olletotrichum Fusariumand
Phomopsispecies were more prevalent of all fruit rots, done toP. vexandas
been reported to be the most serious and desteu¢®herbakoff,1919 and
Decker,1944)P. vexanscausing fruit rot of brinjal has been known sinoad.
Spegazzini (1881) described it as a new pathogeaggplant. During the year
1892, Halsted first described the fungal organigrfruot rot of brinjal asPhoma
solaniin New Jersey. Since the name had been used &hemfungus it was
changed td®homa vexand®y Saccardo and Sydow in 1899 (Islamal.,2010.
Harter transferred it tBhomopsis vexan®&acc. and Syd.) Harter (Walker, 1952).

It was later reported from Florida, Virginia, PorRico, Louisiana, Barbados,




India and Italy, Cuba, Jamaica, Hungary, China, azBr New Calandonia,
Mauritius, Sarawak, England and Bangladesh by R@B94; Gieseet al, 1912
Stevenson and Rose, 1917; Edgerton and Morelard,, Bburne, 1923; Uppait
al., 1935; Palo,1936; Smith, 1937; Moerz, 1938; Wei &itco, 1944; De-
Frigueiredo and Pereira, 1944; Bognicaetral., 1954; Orian, 1951; Anonymous,
1976; Ellis, 1976; Fakir, 1983; Ahmad, 1987; Da$98 and Khan, 1999
respectively. It was also reported from Saudia Axdbr the first time by Abu
Yaman and Abu Balam (1972). In India the disease fivst reported from Gujrat
in 1914 and since then from many parts of Indias@émet al, 2013). The
disease has also been reported from the staterohdaand Kashmir (Mir, 1992
and Sharmaet al., 2011). According to Bourne (1923) severe outbreb o
vexanson egg plants was recorded on the growers figild8arbados as a large
number of fruits rotted from stem end in the stagdirop. The occurrence of the
disease in epiphytotic proportions resulting inesevlosses has been reported
from Florida (Sherbakoff, 1917). A severe leaf lhighd fruit rot of brinjal was
observed at Ugar Belgaum district during winterbd29Pawar and Patell957).
Fruit rot due tdP. vexansccurred in an epidemic form at Government Vedetab
Farm Jalhander in 1962, causing extensive lossaaw@ et al., 1970. An
epiphytotic form of fruit rot of brinjal caused Y. vexanswas reported in
Mauritius in 1964 (Felivet al., 1%5). The disease was reported in severe form in
Bombay and Horticulture Division of Indian Agricufe Research Institute, New
Delhi (Vasudeva, 1960).

Phomopsis blight in eggplant spreads by farnpiragtices, variety used,
time of sowing, transplanting, source of plantingtemials, spacing used, time of
disease appearance and control measii@smopsis vexanBas been reported
from many areas in the warmer parts of most contsebut unknown in Europe
except in Romania (Smitlet al, 1988) and known in only a few African
countries. It is probably native to southern Adlee area of origin of the host

Solanum melongen@rance and Nesbitt, 2005) where it has also begorted to




infect some wild Solanum species (Datar and Ashitepud988). It is readily
transmitted in and on the seed of a crop which avdg grown in limited areas
causing lack of a continuous distribution in thepics and subtropics (Porter,
1943; Vishunavat and Kumar, 1993). The fungal pg¢inowas introduced to a
region within a seed lot, but then dies out when presence discouraged
continuous local cultivation of eggplant. Sporengation is optimal at 27°C,
and pycnidial formation was found to be greatestvben 30 and 35°C (Pawar
and Patel, 1957). The optimum relative humidity fisease development has
found 55 per cent relative humidity and above (Ciany and Hasija, 1979) but
the optimum temperature for fungal growth was 28P@war and Patel, 1957).
Fruit rot was maximum at 30°C and 50 per cent irgdahumidity in the growth
chamber, temperatures of 5, 10 and 40°C were fauridvourable for disease

development in inoculated detached fruits (Islamh Ban, 1990).

The losses to brinjal crop Byhomopsis vexansave been reported to
range from 10 to 100 per cent in the United StafeSmerica (Sherbakoff, 1919;
Chupp, 1925; Hyre, 1944). Nolla (1929) recordedaip0 per cent losses in yield
caused by this pathogen. According to De-Figueiredw Pereira (1944)
Phomopsis vexanmsausesd such devastating losses in brinjal asntterecontrol
measures impracticable. It is a destructive dseemusesd 10-25 per cent annual
loss in fruit yield (Panwaet al, 1970). Phomopsis vexans is a major concern in
brinjal production as it reduced yield and markktatalue of the crop nearly 20-
30 per cent (Jain and Bhatnagar, 1980; Kduwal., 1985).

2.2 Symptomatology

Phomopsis fruit rot of brinjal has been treatednagor constraint in the
cultivation of brinjal (Das, 1998; Khan, 1999). Thgmptoms produced bk.
vexanshave been described by several workers (Halst882;1Harter, 1914;
Edgerton and Moreland, 1921; Nolla, 1929; Palo,61%8alker, 1952, Pawar and
Patel, 1957; Singh, 1992; Ashrafuzzaman, 2006). disase appeared as
damping off, tipover and seedling blight in the seny and fruit rot in the




harvesting stage of the crop (Singh, 1992; Ashmdomn, 2006). The symptoms
range from poor germination and seedling blightfrigt rot. Post-emergence
damping-off of seedlings has been resulted froradindn of the stem just above
the soil surface. The symptoms on leaves appeamd prominent during the
early stages of plant growth. At first, the lesiavere small, more or less circular,
and buff to olive, later becoming cinnamon buffiwan irregular blackish margin
(Pawar and Patel, 1957). Irregular spots resulimfraooalescence. After
transplanting, leaves coming into contact with sbé become infected directly or
developed leaf spot due to infection by conidiasibes on the petiole or the
lower part of the midrib resulted in death of thetire leaf. Affected leaves were
dropped prematurely, and the blighted areas beomwered with numerous black
pycnidia. On stems and branches, elongated, blatk®vn lesions were formed,
eventually containing pycnidia. The diseased plaedrs smaller leaves and the
auxiliary buds were often killed. When stem girdliaccurs, the shoot above the
infected area wilted and dried up and the plantewtppled by the wind
(Edgerton and Moreland, 1921; Pawar and Patel, ;19B&rf and MacNab, 1986).
Pycnidia developed readily in lesions on young stebut rarely on older ones
(Harter, 1914). On the fruits the symptoms appednesi as minute sunken
greyish spots with a brownish halo, which lateraegéd and coalesced, producing
concentric rings of yellow and brown zones. Thegsets increased in size and
form large rotten areas on which conidiomata oftieweloped concentrically,
covering most of the rotten fruit surface. Pycnidmafruit are larger than those on
stems and leaves (Harter, 1914). When the infe@rdared the fruits through the
calyx, the whole fruit became mummified due to dryy(Pawar and Patel, 1957).

Rot appeared in fruit, in transit after harvestg$land MacNab, 1986).

Sharmeet al. (2011) reported that Phomopsis blight of eggpiafscted
almost all aerial parts and caused damping offjiseeblight, tip over, leaf spots,
stem blight and fruit rot. Stem symptoms of thisedise include brown or dark

sunken lesions, seedlings eventually collapsedduigdl. The pathogen invaded




leaves but older ones are more susceptible. Lesrhibited typically circular,
gray to brown, and developed a light centre. Thlgmen remained on the seed
coat and the cotyledons of seed causing variousedenf seed discoloration and
minute black pycnidial bodies were distinctly obsetr on the surface of the dry
seed (Karunat al, 1994). Fruit spots were shown pale and sunkée. dpots
frequently originated on the calyx and expanded the fruit pedicel and then
into the fruit. Decayed fruits were soft and sponglyich penetrated rapidly
throughout the fruit (Cheet al, 2002).

Ronald (2009) observed that fruit injury beganaasale, sunken, oval
area(s) on the surface, subsequently enlarged apcessed. The fruit became
unmarketable. The fruit rot of brinjal spreaded wispores were released from
the pycnidia and dispersed by splashing rain. Ryaglea of P. vexangemained
alive between crops in plant debris in the soilsdase was favoured by hot and
wet weather.Phomopsis blight was one of the most importantibifdctors
limiting eggplant production in Philippine and US&ristina, 2002; Howard and
David, 2007. The fungus had been seed-borne and survivedmadrbris in the
absence of the host. It caused seedling dampindeatf spot and stem canker on
eggplant (Sherf and MacNab, 1986). The disease&taffeeggplant production
severely and reduced fruit yield by 40 to 70 perttad the total harvest (Cristina,
2002). The fungus produces abundant fruiting sinest along the killed tissues
and galls called pycnidia. It spreads when spore® weleased from the pycnidia
and dispersed by splashing rain, insects, and conééed equipmenPhomopsis
blight attacks the stems of eggplant, causing pldatwilt. The disease also
penetrated into fruit, creating a soft rot. It aected above ground plant parts at
all developmental stages of brinjal. The fungus/ised for more than a year in
fields where a diseased crop was grown and waslyni@woured by warm, wet
weather (Howard and David, 2007).

2.3 Causal pathogen and its morphological character

The casual fungus has been isolated from infedtsd, Sruit of eggplant




by tissue planting and other methods. Lapis andnBkaay (1967) isolated
Phomopsis vexarfsom fruit of eggplant by tissue planting. Theyther reported
that abundant pycniospores with very few stylospevere observed in the culture
medium. Phomopsis vexanwas constantly isolated from diseased parts of the
brinjal fruit, leaves and seeds (Silveira, 1950ry@narayana and Bhombe, 1961;
Panwar and Chand, 1969). This fungus has earlem beported to cause fruit rot,
leaf spot, stem blight and damping off by a numbkeworkers (Harter, 1914;
Edgerton and Moreland, 1921; Nolla, 1929; Palo,6198d Pawar and Patel,
1957). On the basis of characteristics features, ftimgus associated with the
disease has been identified Rsvexans(Sacc and Syd) Harter, (Harter, 1914;
Edgerton and Moreland, 1921; Nolla, 1929; Palo,6198d Pawar and Patel,
1957).

Spegazzini (1881) reporteBhyllostica hortorumon eggplant leaves
which was later named &homa solanby Halsted (1892) and #&homa vexans
by Saccardo and Sydow (1899). Harter (1914) maumracombinatiorP. vexans
(Sacc. & Syd.) Harter on the basis of pycnidial rebteristics. Harter (1914)
observed the size of pycnidia on the leaves antsfwhich were 60-200 and 120-
350 u respectively, pycniospores abundant, hyaline, sylndrical, 5-8x 2-2.8
u; Stylospores filliform, curved, rarely straigh3-28 u. Edgerton and Moreland
(1921) named the two types of spores?bbma vexanas Phylosticta type, 6-8
3-4 n and Phylactaenea type, 18-321-1.8 u. They further reported that the
pycnidial size and shape varied considerably depgngpon whether they were
sampled from leaves, fruits or stems, the pycnggae 125-300x 110-250u on
leaves or fruits but slightly larger (700800-950u) on stem. Nolla (1929) also
reported two types of spores, the beta spore osftgres were infrequent and the
size of alpha spores or pycniospores ranged fraBnx51.3-3 u. Palo (1936)
observed that hyphae varied from 1.5-8.81 diameter and in artificial culture,
some of the hyphal threads grew as large asid4r2diameter, the pycniospores

varied in size from 5-& 1.7-3.6pu and the stylospores from 13.3-1&3-1.7




but stylospores measuring up to 28.&ere found extremely rare Pawar and Patel
(1957) reported that mycelium consists of fine mglseptate hyphae measuring
2.7-3.9u in diameter .They also observed that pycnidia lask shaped, minute,
black and ostiolate, measuring 80-36th diameter and the beak measures (22.2-
293.1) p in length. Sherf and Macnab (1986) also reporteat P. vexans
produced two types of spores in pycnidia, pycniospaand stylospores. The
pycnidia were of various sizes with average sizalwut 100-20 110-220p.
Pycnidia neck was 76 long in nature. Pycniospores were found singldlede
elliptical colour less and they were from 5¢<8.7-3.6u. Stylospores were colour
less, filliform, and generally curved, they wererfr 13-18x 1-1.7u. Panwar and
Chand (1968) studied the morphology of three isslaéported that isolate A had
scattered and very few pycnidia measuring 86133, pycnidiospores 2.5 5.8

p and stylospores 1.% 18.3 u. Isolate C showed pycnidia 552 725 p,
pycnidiospores, 2.% 5.7 u and stylospores 1.4 18.4u. While isolate | showed
pycnidia 390x 510, pycniospores 2.5 5.7 and stylospores of 1x617.7u. The
perfect stage of the fungls vexangDiaporthe vexansSacc. and Syd.) Gratz
was found and described by Gratz (1942) in culttte. further reported that
Perithecial stage of the fungus has not been obdarm the host. Perithecia were
usually produced in clusters measuring 130-g5M diameter and had beaked
carbonaceous, sinuate and irregular ostioles. A& typically eight spored,
hyaline, thinwalled with apex slightly, thickeneddapierced by a narrow pore,
clavate, sessile, narrowly ellipsoid to bluntly i having one septa and

constricted at the septum measuring:82+12y.

The optimum temperature for fungal growth was 2@at@ grown well
up to 32°C Pan and Acharya (1995) observed that seed wasfdwtion source
of P. vexansand served as a substrate for pathogen survivaimI$2005a)
observed that the fungus produces whitish mycghath in cultured media with
concentric pycnidia partially emerged. The pycnigiassessed both and f
conidia (Islam, 2005b)Singh (1992) recorded that the pycnidia were 6200u
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in diameter on the leaves and 120 to g5éh fruits of brinjal crop. The pycnidia
were globose to irregular with 20 to pOwide ostiole. The conidiophores were
found hyaline and 10 to 1@ long. Conidia were hyaline, one-celled, sub-
cylindrical, 5-9x 2-2.9u in size. Another form of conidia, the stylospo(@s
conidia) were filiform, curved, hyaline and aseptaffhese spores did not
germinate; they are 20-300.5-1.0u in size. He has also observed that the perfect
or sexual stage of the pathogen viaaporthe vexans Sugheet al. (2002) have
reported thatx andp conidia were two forms of the same conidiut.vexans
produced only one type of conidia in its pycnididaich were hyaline, one celled,
sub-cylindrical and 5-% 2-2.8u in size during summer months, which gradually
changed into thed form. Inoculation of host plants with beta conidiaused
intraveinal necrosis, which progressed towards lded base and resulted in
premature defoliation. Isolations from such leaygeduced pycnidia witho
conidia at 28C andp conidia at 16C.

2.4 Pathogenicity

Edgerton and Moreland (1921) observed that symgteasily produced
after 7-9 days of inoculation in injured fruits.n8larly, Nolla (1929) also
observed that the infection occurred through a wloaimd symptoms appeared on
all aerial parts of the brinjal plants. The earlymptoms of the fungus were
detected after ten days of inoculation as repobgdalo (1936). Howard and
Desrosiers (1941) observed that the pathogen etielsaves of both susceptible
and resistant varieties by direct penetration. $@md Deangkinay (1967) proved
that pricked fruits developed symptoms as circgjaots on the prickled points
and mycelial growth of the fungus has been seey ainihe prickled areas. They
further stated that numerous pycnidia developedtista from the centre
extending outward. Divimagracia (1972) observedt tbanidia of P.vexans
germinated after 6 hours, entered the host afténdl2s and no symptoms were
observed until 76 hours after inoculation. Chaugthand Hasija (1979)

concluded that the fungus to be a wound paraséketLal. (1981) also reported
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that injury was essential for development of theedse and the ripe fruit was
found to be more susceptible than the green dpeaiser (1987) observed that
when fruits were inoculated witR. vexandy pin prick method and incubated for

15 days at 28C have been found to be most suitable for fruit rot
2.5 Disease management

Cultural as well as chemical management have lmejgested by
various research workers for the management of Bpsi® fruit rot of brinjalTo
control fruit rot of eggplant caused By vexanscopper lime dust (16 per cent by
weight dehydrated copper sulphate, 20 per centuralarsenate and 64 per cent
hydrated lime) appeared to be promising substité3ordeaux mixture (Sayre,
1924 and Spenceat al., 1924) Nolla (1929) recommended soil sterilization of
seed bed with 2 per cent formaldehyde solution @ dwellon per square feet
before raising brinjal seed crop. Whereas Marti@3Q) recommended seed
treatment with hot water (& for 15 minutes or 58C for 30 minutes) for control
of P. vexans causing leaf spofermate (Ferric dimethyl dithio-carbamate) talc
dust treatment was better and more effective tlogper lime dust as reported by
Porter (1943). Hot water treatment of seed, wedklyio-carbamate sprayings of
the crop along with crop rotation and the use efstant varieties were suggested
for the control of fruit rot of brinjal by Feliet al.(1965). Singh and Chakrabarti
(1982) reported that treatments on brinjal seefisrbesowing with the chemicals
like captan, difolaton, benlate, thiram, caliximvistin and hot water did not have
significant effect on the emergence and stand efbifinjal seedlings in nursery
beds. In the spray treatments, the minimum frdiiroidence and maximum seed
yield were obtained from difolatan and captan tresatts. Calixin was found
phytotoxic to the crop even at lowest recommendmucentration. Grewal and
Jhooty (1987) reported that all the fungicides oedlthe fruit rot significantly as
compared to unsprayed fruits. Dithene Z 78 wadtst fungicide as the per cent
infected fruits were minimum followed by bordeuxxtuire, blitox, dithene M 45

and cuman L. Sinha (1989) observed that all thegititles reduced fruit rot
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intensity as compared to the untreated plants astorige treatments.
Carbendazim as seed treatment followed by fouryspcd copper oxychloride
was found best as the fruit rot intensity was rdedr minimum on fruits as
compared to untreated fruits. Jacqua and GerioB9)18eported that mixture of
captafol plus carbendazim and maneb plus thiopkanathyl controled. vexans

when sprayed every 10-12 days interval.

Islam and Pan (1993) suggested that Phomopsilst ldigbrinjal can be
managed by the spraying of bavistin and vitavaxas L995) also observed that
Phomopsis blight of brinjal was managed by thréarfeprays of bavistin 50WP
and indofil M-45. Singet al (2012) reported that the systemic fungicides were
most effective than non-systemic fungicides forrenagement of fruit rot and it

was possible to control the disease through theyspg of fungicides on brinjal

Singh and Agarwal (1999) reported that carbenda@th per cent
concentration proved effective in controlling thisedhse. Beuraet al (2008)
evaluated the six chemicals viz. carbendazim Ockeet, mancozeb 0.3 per cent,
propineb 0.25 per cent, tebuconazole 0.05 per cemper oxychloride 0.3 per
cent and copper hydroxide 0.3 per cent and recotdadcarbendazim proved
most effective followed by tebucanozole in reducingt rot incidence of twig
blight and fruit rot of brinjal. Similarly Singt al (2012) reported that bavistin
(0.1%), vitavax (0.1%), blitox-50 (0.2%), and ridibr{0.15%) proved to be the
most effective in inhibiting the growth of pathogemvitro and controlling the
disease in the fieldThey further reported that nimbidine and indofit48 were
found to be the next best in inhibiting the growah pathogen. These were
statistically at par and showing 97.05 and 94.1¢pet inhibition over unsprayed,
respectively. The captafol was recorded least eWfedungicide. Sharmaet al.,
(2012) reported that Carbendazim recorded 100 @et iahibition ofP. vexans
over control at 1 ppntoncentration. Among the combination of fungicides,
carbendazim 12 per cent + mancozeb 63 per centmaeas effective than that of

others.
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Hossairet al (2013) revealed that the seed treatment withasanb37.5
per cent + thiram 37.5 per cent (vitavax powder2@/kg of seed and foliar
application of copper oxychloride (blitox-50) @ Of8er cent increased the seed
germination by 21.18 per cent and reduced seediimigality, seedling blight and
fruit rot infection by 90.25, 74.51 and 65.9 pent; respectively. The improved
germination and reduced disease infections helpsdgtain 40.28 per cent higher
yield (Paniet al, 2013).

Bavistin 50 WP (0.1%) alone or in combination witicronutrients
(gypsum, ZnO and boric acid) could be used for mganmeent of Phomopsis blight
and fruit rot of eggplant. According to Chehal (2002) crop rotation cycle of
three to four years, use of resistant varieties r@galar spray with a protective
fungicide such as maneb or zineb managed the @iseasa greater extent.
Mulching and furrow irrigation reduced infection usgd by water and soil

splashing.

Mir (1992) carried ouin vitro andin vivo comparative effect of different
fungicides againd®. vexansand observed that carbendazim 50WP at 50 ppm and
mancozeb 75 WP at 200ppm were effective in supipiggdbe growth of the
fungus. Under the field conditions the seed treatnoé carbendazim 50WP @
0.1 per cent + seedling dip with carbendazim 50@B.1 per cent + three foliar
sprays with carbendazim 50WP @ 0.1 per cent a&rnvat of 15 days was
significantly superior in controllindg®. vexansfollowed by seed treatment with
ziram 80WP @ 0.3 per cent + seedling dip with maebo/5 WP @ 0.3 per cent
+ foliar spray with carbendazim 50WP @ 0.1 per cent

Singet al (2012) reported that the foliar spraybavistin @ 0.1 per cent,
blitox @ 0.2 per cent and ridomil @ 0.15 per cemreased the yield over the
check by 62.8 per ceri2.8 per cent and 54.2 per cent respectively.
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Chapter — 3
MATERIALS AND METHODS

3.1 Status of Phomopsis fruit rot of brinjal

Survey of main brinjal growing areas in the dadsiof Budgam and
Pulwama of the Kashmir valley was carried out dyrihe second fortnight of
August in the year 2014 to record the incidence iatehsity of Phomopsis fruit
rot of brinjal. In each district four locations veeobserved for fruit rot and in each
location randomly four brinjal sites were surveykdall 32 sites were observed at
8 locations. Randomly 50 fruits from each of the svere collected to record the

per cent incidence and intensity of Phomopsis fatiof brinjal.
3.1.1  Fruit rot incidence (%)

Per cent fruit rot incidence was calculated byngsthe following
formula:

Number of diseased fruits

Total Number of fruits observed > 100

Per cent fruit rot incidence =

3.1.2  Fruit rot intensity (%)

The fruit rot intensity was recorded using 1-8lsqSharmat al, 2011)
with slight modifications. Eight categories weredaan the basis of per cent fruit
involved as per the following key:

Grade Numerical value Fruit rot (%)

1 0 0

2 1 1-10

3 2 11-25

4 3 26-50

5 4 51-75

6 5 76-90

7 6 91-99

8 7 100
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Per cent fruit rot intensity (PDI) was calculatedper the following formula:

T(nxwv)

x 100
NxG

Per cent disease intensity =

Where,
> = Summation
n = Number of diseased fruits in each category
v = Numerical value of the category
N = Total number of fruits examined, and
G = Highest grade value

3.2 Symptomatology

Studies on the development of Phomopsis fruitofdbrinjal symptoms
were carried out in brinjal fruits selected fronsearch field trial established at
Shalimar campus grown under natural epiphytoticd@émns. Observations of the
fruit rot were recorded after the first appearaatéhe symptoms on fruit till the
peak period of the disease on highly susceptidiévau (Pusa Purple Long) under

natural epiphytotic conditions and inoculated wath prick fruit injury method.

All the selected plants bearing fruits were tagged were kept under
constant observation throughout the growing seablo@a.diseased fruits collected
from the research field were further examimeditro for the associated pathogen
by teasing the diseased portion and observed unaeoscope. The fruits were
also kept in moist chamber at°®5for 36 hours and subjected to alternate light
and dark periods to observe the fruiting bodiexigmia). These pycnidia were
lifted with the help of teasing needle under stscepic microscope and
temporary mounts in cotton blue, lactophenol arsdiltid water were prepared.

Observations were recorded with respect to:

e Formation of lesions on fruit

e Sporulation of infected area

* Formation of fruiting bodies

* Colour and size of infected area.

« Per cent area covered by the disease
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3.3 Isolation of pathogen

Brinjal fruits exhibiting typical Phomopsis sympits collected from
vegetable field at Shalimar campus during surveyewssed for isolation of the
pathogen. For isolation of the pathogen the diskdméts were first washed
thoroughly under tap water for 20 minutes and dugtth the help of a blotting
paper. These fruits were then kept in moist chambdrincubated at 25+1°C for
24 hours. Small tissue bits of diseased along tvalthy tissues were removed
from these fruits. These bits were surface stedlizn 0.1 per cent mercuric
chloride solution for about 30 seconds and wersedntwice or thrice with
sterilized distilled water in order to remove theess of chemical if any. These
bits were then placed in between the sterilizedtiblp paper to remove the
droplets of water adhering to their surfaces. Thesee then transferred and
placed aseptically over oat meal agar medium imigates and incubated at
25x1°C for 10 days. Fungal colonies were examinetku microscope at 10x10X
magnification. The advancing margins of these de®mvere marked and hyphal
tips were transferred to freshly prepared oat mmgal (OMA) slants. Pure culture
of the fungus was obtained either by repeated fiean$ hyphal tips or the culture
was subjected to alternate light and dark periasttie formation of fruiting
bodies (Pycnidia). At room temperature the oozergete from these pycnidia
which contained spores. Spore suspension was pakpar sterilized distilled
water by picking the spore which oozed from thegenmlia with the help of
sterilized needle under stereoscopic microscopee 3pore suspension thus
obtained was used to flood the surfaces of plaar agedium in Petri plates and
incubated at 2% for 48 hours. Single spore isolation were madéraysferring
aseptically the germinating spores to OMA (oat naggr) medium and incubated
at 25C and maintained at the alternate 12 hour cyclégbf and darkness. The
pure culture obtained was maintained by repeatbecsliuring at an interval of
30 days for further studies. The stock culture ah meal agar (OMA) was stored

in refrigerator at 4°C for further studies.
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3.4 Pathogenicity test

To ascertain whether the fungus isolated was pyintause of the
disease, it was subjected to Pathogenicity testliisoPostulate). The brinjal
fruits were washed under tap water and surfacelizster with 0.1 per cent
mercuric chloride followed by washing with sterdi distilled water two to three
times. The fruits were constantly observed for ¥sdéo rule out any latent
infection prior to inoculation. These fruits weteeh grouped into three sets. One
set of fruits was given injuries with the help ¢érdized teasing needle while as
another set kept uninjured. These two sets wereulated with seven days old
culture by placing mycelial mat on injured and ymiad portions. The injured
and uninjured fruits of third set were sprayed veitérilized water and served as a
check. These fruits were incubated at 25+1°Cifteein days. Each treatment had
three replications. Fungus from affected portioss wne-isolated for identification
of the pathogen by comparison with the originaltwea. The pathogencity was

proved by conforming Koch'’s Postulates.
3.5 Morphological characteristics of the pathogen

The morphological characters of the pathogen wtrdied on both host
as well as culture in a laboratory. Semi-permarséides were prepared from 14
days old culture stained with cotton blue and laptenol. The slides were
examined under microscope (40 x and 100 x) witpeetsto following characters

of the causal organism.

» Colour and septation of mycelium
e Colour, shape and size of fruiting bodies
» Colour, shape and size of spores.
The calibration of ocular micrometer was done witle help of stage
micrometer. Ocular was placed inside the eyepiécH®r and stage micrometer
was brought into focus under the objective andarcdivisions of eyepiece were

coincided and evaluation of fungal dimensions wasl@nas per given formula:
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No. of coincided divisions of stage micrometer

Calibration factor{pm) =
(ll j Mo. of coincided divisions of occular micrometer

3.6 Identification of the pathogen

The casual organism was identified by studyingsigsnptomatology,
morphology, pathgencity and compared with autheshggcription from literature.
(Harter, 1914; Edgerton and Moreland, 192Ranwar and Chand, 1968; Sherf
and Macnab, 1986; Singh, 1992; Sughal.,2002).

3.7 Management of the Phomopsis fruit rot

The research field trial was established at SKUAS®halimar and the
total field was divided into 15 equal treatmentstplhaving three replications
with size of each plot 3x2.4 m square. The bripjahts of variety Pusa Purple
Long were planted with a spacing of 60x60 cm sqaactRandomized Complete
Block Design was used to layout the design of erpamt. The following fungi
toxicants and mulches were usadvivo against the fruit rot during fruiting stage

crop.
No. of fungi toxicants: (1+4) = (05)

*  Fp = Control (water spray only)

* Fp =Carbendazim 50WP@0.1 per cent

*  F,=Copper oxychloride 50WP@0.3 per cent

e F3= Metalaxyl + mancozeb 68WP@0.15 per cent
F4=Propiconazole 25 EC@0.15 per cent

No. of mulches (1+2) = (03)

e  Mg= No mulch
e Mj;=Rice straw

e M, =Wheat straw

Total No. of treatments : 15

19




Treatment combination details

Code Symbol Combination detail
To FoMo No chemical + No mulch (Control)
T FoM1 No chemical + Rice straw
T FoM2 No chemical + Wheat straw
T3 FiMo Carbendazim 50WP + No mulch
T4 FiM, Carbendazim 50WP + Rice straw
Ts FiM> Carbendazim 50WP + Wheat straw
Te FMog Copper oxychloride 50WP + No mulch
T7 FMq Copper oxychloride 50WP + Rice straw
Ts FM, Copper oxychloride 50WP + Wheat straw
To FsMo Metalaxyl + mancozeb WP +No mulch
T1o FsM, Metalaxyl + mancozeb 68 WP + Rice straw
Tu1 FsM> Metalaxyl + mancozeb 68 WP + Wheat straw
Ti2 FsMo Propiconazole 25 EC + No mulch
Ti3 FsM 1 Propiconazole 25 EC + Rice straw
T1a FsM Propiconazole 25 EC + Wheat straw

Each plot consisting of three replications wasegiwa single treatment in
the first week of august. The fungitoxicants wepeaged at the recommended
concentrations against the target plot. The mulete® spreaded on the ground
in the concerned plots to avoid the contact betwkempathogen and the fruit. The
control plot was kept without mulch and no fungitant was sprayed to assess
the extent of damage caused by the fruit rot paghotn each plot 50 fruits were
selected to assess the fruit rot incidence, intgiasid the disease control over the

check. Further on an average 5 plants were sdl@tteach plot and the number
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of fruits of these plants were counted. These druiere weighed and the total
yield and per cent yield loss was calculated.

Observations were recorded with respect to:-

1. Fruit rot incidence was calculated as mentione?i hatl
2. Fruit rot intensity was calculated as mentione8. 412
3. The disease control over check was obtained byukmformula

Disease control over Check]gte-nsity in untreated plot—Intencsity in treated plntx100

Intensity inuntreated plot

4. Yield per plot was calculated as per the formula :
Yield/plot = Avg. No. of fruits/plant x Avg. weigtdf each fruit (g) x No. of plants/plot

5. Per cent yield loss was calculated as per theviatig formula

Per cent yield loss EE_—EX100

Where,
b = Total yield in treated plot

¢ = Total yield in control/untreateapl

3.8 Analysis of the data

The data of the various experiments were subjactathtistical analysis
with the help of computer. The data was subjeatedpipropriate transformation

wherever needed, as suggested by Gomez and Go&®d) (1
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Chapter-4
EXPERIMENTAL FINDINGS

4.1 Occurrence and distribution

The data regarding survey of Phomopsis fruit fobrnjal during the
year 2014 in two districts viz., Budgam and Pulwaorafruit rot incidence and

intensity recorded is presented in Table 1.
4.1.1  Fruit rot incidence

The results obtained (Table 1) reveal that Phomdpsit rot of brinjal
was prevalent in both the two districts surveyele Truit rot incidence observed
on fruits was highest in district Budgam (42.25%ilev as the district Pulwama
(29.25%) exhibited the least fruit rot incidencéeTdata further revealed that the
fruit rot incidence on fruits was highest (46.5%) Narkara village of district
Budgam followed by Badipora (44.5%) and Bogam (44@&eations of same
district showing no significant difference. Kangktation of Pulwama district
exhibited the fruit rot incidence of (35%) and diot differ significantly from that
of Khag (34%) location of district Budgam and Ka&ep (33%) location of
district Pulwama. The least fruit rot incidence famts was observed in Rajpora

(22%) followed by Awantipora (27%) locations of tist Pulwama.
4.1.2  Fruit rot intensity

Observation (Table 1) regarding fruit rot intepsin fruits revealed that
highest intensity of 16.24 per cent was recordedistrict Budgam, which differ
significantly from district Pulwama which exhibitéalit rot intensity of 11.99 per
cent. The data further reveal that fruit rot inignen fruits was highest at Narkara
(20.35%) location of district Budgam followed by dgom 15.99 per cent and was
found to be statistically at par with Badipora 15 2er cent location of same
district. Khag location of district Budgam dxited fruit rot intensity of 13.42

per cent
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Table-1 : Incidence and Intensity of Phomopsis frairot of brinjal during the

year 2014
Fruit rot Disease
o , incidence intensity
District Location (%) (%)
Average Average
Budgam Bogam 44.00 15.99
(6.63) (4.00)
Narkara 46.50 20.35
(6.82) (4.51)
Khag 34.00 13.42
(5.83) (3.66)
Badipora 44.50 15.21
(6.67) (3.90)
42.25 16.24
Sub-Mean (6.50) (4.03)
95% C.I 36.35-48.15 13.99-18.48
Pulwama Kangan 35.00 13.28
(5.92) (3.64)
Kakapora 33.00 12.71
(5.74) (3.57)
Awantipora 27.00 12.92
(5.20) (3.59)
Rajpora 22.00 9.06
(4.69) (3.09)
29.25 11.99
Sub-Mean (5.41) (3.46)
95% C.I 24.90-33.60 10.55-13.43
35.75 14.11
Grand Mean (5.98) (3.76)
95% C.I 31.59-39.91 12.62-15.59
*Figures in parenthesis are square root transforvafaes
C.D (p<0.05)
District 0.60 0.29
Location 0.53 0.23
District x Location 1.06 0.54
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which was found to be statistically at par with K&ngan (13.28%), Awantipora
(12.92%), Kakapora (12.71%) locations of districlilama. Rajpora location of
district Pulwama exhibited least fruit rot inteysif 9.06 per cent.

4.2 Symptomatology

Periodical observations on symptomatological dgwalent were
recorded at an interval of seven days on fruite @isease was first observed in
the 1st week of August and reached at its peakigdate September (Table 2).
Disease symptoms initially appeared as small, s$jighunken light pale brown,
oval spots ranging from 0.5-1.0 mm with an averaig@.6 mm in size (Plate 1a).
In the 2 week of August the spots become more sunken,toaicular and pale
brown in colour and enlarge in size ranging fro®-@.0 mm with an average of
4.0 mm (Plate 1b). Latter on the spots turn cingudall brown in colour with size
ranging from 6.0-11.0 mm with an average of 9.4 aumd brownish hallow is
formed in the centre of spots (Plate 1c) in tfen@ek of August. Spots collease
together to form irregular patches and turn browirgular to irregular with size
ranging from 11.0-15.0 mm with an average of 1312 and whitish centre is
formed in the centre of spots (plate 1d) in thé ek of August. During the first
week of September the spots turn dark brown inwolith irregular margins,
enlarge and merge to form rotten areas and procueeentric rings of yellowish
and brownish zones with size ranging from 15.0-24r0 with an average of 19.6
mm. The lesions enlarge with size ranging fron®25.0 mm with an average of
23.4 mm and asexual fruiting bodies the pycnidia fmrmed in Scattered or
arranged manner on the rotten areas with concenhis in the 2 week of
September (Plate-1e). Sporulation of infected aaairs and Pycnidia ooze out
yellowish conidial mass in the®week of September with lesion size ranging
from 25.0-26.0 mm with an average with an averdggb@ mm (Plate-1f). In the
last week of September and onwards enlarging adriescontinues slowly with
size ranging from 26.0-27.0 mm with an average&@¥ 2nm and the sporulation
from the pycnidia helps in further advancementisédse and with advancement
the fruit turns into dry rot (Plate 1g).
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(d)

a)
b)
<)
d)
e)
f)
9)

(f)

(g)
Plate-1 : Characteristic symptoms of Phomopsis frtirot of brinjal

Initial slightly sunken oval light pale brown lesian

Lesion increase in size forming larger areas

Lesion increase in size forming slightly irregular @tches with brownish hallow in the centre
Lesion showing whitish centre

Pycnidia formation on fruit

Pycnidia releasing yellowish ooze

Fruit turns into dry rot



Table-2 : Symptomatology of Phomopsis fruit rot obrinjal caused byPhomopsis vexans

Lesions on fruit

Observations Size per cent area
(weekly) 1 Diameter (mm) Shape Colour Other characteristics covered by
Range Average disease
28-07-2014 Disease free 0
04-08-2014 0.5-1.0 0.6 Oval L|g:1ct)vsgle Slightly sunken spots on fruits 1-10
11-08-2014 1.0-6.0 4.0 Oval to circular Pale brownSpots become more sunken and enlarge in size 11-25
18-08-2014 6.0-11.0 9.4 Circular Dull brown ENaraing of spots continues and brownish  ,¢ 5,
hallow is formed in the centre of spots
25-08-2014 11.0-15.0 132  Circulartoimegular ~ wmo POt collease together to form irregular patches 5, 45
with whitish centre
Spots enlarge and merge to form rotten areas
01-09-2014 15.0-21.0 19.6 Irregular Dark brownand produce concentric rings of yellowish and 76-90
brownish zones
Asexual fruiting bodies the pycnidia are formed
08-09-2014 21.0-25.0 23.4 -do- -do- in Scattered or arranged manner on the rotten 91-99
areas with concentric rings
Pycnidia ooze out yellowish conidial mass.
15-09-2014 25.0-26.0 25.3 -do- -do- Sporulation of conodial mass from the pycnidia 100
starts
the sporulation from the pycnidia helps in
22-09-2014 and 5 ) 57 g 26.7 -do- -do- further advancement of disease and with -do-

onwards

advancement the fruit turns into dry rot

*No. of observations = 10
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4.3 Isolation of pathogen

During the present investigation, isolation wasim&om diseased fruits
showing typical symptoms (Procedure mentioned B) ¥ielded repeatedly a
fungus which proved pathogenic and main cause ofrf@psis fruit rot of brinjal
disease under study. The fungal culture was rasse@at meal agar for further
studies.

4.4 Pathogenicity test

Observations regarding the pathogenicity of tls¢ fiengus revealed that
the initiation of typical symptoms of the diseaseaswecorded 7 days after
inoculation on injured fruits. However, in case wfinjured fruits, the disease
symptoms developed 16 days after inoculation. Bki®n from infected fruits
yielded the typical culture of the fungus, thusvaa pathogencity oP. Vexans
on brinjal fruits by Koch’s postulates (Plate 2)a,b

4.5 Morphological characters

The morphological characters of the pathogen wtrdied both on host

as well as from culture and are presented in (Taple
4.5.1 On Host

Microscopic observations oP. vexans(Table 3) revealed that the
mycelium was branched, septate, slightly constli@e septa, spreading rapidly
and hyaline measuring 2.25-3.5 um in width withaaerage of 2.75 um (Plate
3a). Alpha conidia were recorded numerous, hyalasgptate, guttulated, one
celled, elliptical and sub cylindrical measuring=8.75x 1.75-2.25 um with an
average of 6.15x 1.95 um (Plate 3b). Beta conidaeviound filiform, curved,
hyaline and aseptate measuring 12.5-%7151.5 um with an average of 14.5x1.3
um (Plate 3b). Fruiting bodies (pycnidia) were otsd flask shaped, minute,
erumpent, osteolate brownish black in colour anésueedl23.75-297.5¢ 109-

245 um with an average of 193.2390.6 um (Plate 1le).
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CONTROL UN-INJURED

CONTROL INJURED

(b)
Plate-2 : Establishment of pathogenicity oPhomopsis vexans on brinjal fruits

a) Control/uninjured
b) Control/injured



(b)

Plate-3 : Morphological characters ofPhomopsis vexans

a) Mycelium of Phomopsis vexans (400X)
b) Hyaline alpha and beta conidia (1000X)



4.5.2 In Culture
4.5.2.1 Colony characters

The petriplates inoculated with fungus, were caily observed for
colony characters and the growth behaviour (Tahlé\fter 5 days of incubation
at 25 + £C, the colony appeared as circular, whitish witbfpse mycelium (18
mm dia) (Plate 4a), which later turned fluffy whiteeasuring (55 mm dia) after
10 days (Plate 4b), compact white measuring (89diwanafter 15 days (Plate 4c)
and slight grayish white measuring (90 mm dia)raZt® days of incubation (Plate
4d). After 25 days of incubation the colony appdames grey white with
development of minute black, flask shaped cotie pycnidia with well-
defined margins (Plate 4e) and finally grey wipigdé yellow mycelium with
light yellow oozing from pycnidia were observedeaft30 days of incubation
(Plate 4f).

4.5.2.2 Microscopic characters

Microscopic observations of the pathogen (Tablere®)kealed that the
mycelium was branched, septate, slightly constli@e septa, spreading rapidly
and hyaline measuring 2.5-3.75 um in width withaaerage of 3.0 um. (Plate
3a). Alpha conidia were recorded numerous, hyalasgptate, guttulated, one
celled, elliptical and sub cylindrical measurin@®-8.0 x 2.0-3.0 um with an
average of 6.2x2.4 um (Plate 3b). Beta conidia wetad filiform, curved,
hyaline and aseptate measuring 13-X7150-1.75 pum with an average of 15.7
x 1.3 um (Plate 3b) Asexual fruiting bodies (pyca)divere observed flask
shaped, minute, erumpent, osteolate brownish btacklour and measured 125-
300x 110-250 um with an average of 17%.552.0 um (Plate 4e).
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Plate-4 : Cultural characteristics ofPhomopsis vexans
a) 5 days old colony
b) 10 days old colony
c) 15 days old colony
d) 20 days old colony
e) 25 days old colony
f) 30 days old colony



Table-3 : Morphological characters ofPhomopsis vexans causing Phomopsis fruit rot of brinjal

Size @m)
Propagule type Colour Shape/structure Septation
In culture On host
2.5-3.75 2.25-3.5 i i
Hyphae (width) Hyaline Blranched spr.eadlng rapidly and Septate
(3.0)* (2.75)* slighty constricted at septa
. _ 5.0-9.0x 2.0-3.0  4.75-8.75 x 1.75-2.25 Numerous, Guttulated, one
Alpha conidia Hyaline celled, elliptical and sub Aseptate
(6.2x2.4)* (6.15x1.95)* cylindrical
o _ 13-17.5x 1-1.75 12.5-17.5x 1-1.5
Beta conidia Hyaline Filiform, curved Aseptate
(15.7x1.3)* (14.5x1.3)*
Pvenidia Brownish 125-300x 110-250 123.75-297.% 109- Flask shaped, Minute erumpent
y black (177.5x152.0)* 245 (193.25x190.6)* and osteolate

*Figures in parenthesis are average values of 2@rehtions
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Table- 4 : Cultural characters of Phomopsis vexans causing Phomopsis
fruit rot of brinjal
Colony Size
(No. of days) Colour (mm) Shape/structure
5 days old White 18 Clrculgr, whitish  with profuse
mycelium
10 days old White 55 Circular, whitish fluffy myaain
15 days old White 39 Clrculgr, whitish compact
mycelium
20 days old Sllght_ grey 90 Circular, Sllght grayish white
white compact mycelium
Development of minute black,
25 days old Gr_ey flask shaped_ concentric pycn_ldla
white on grey white mycelium, with
well-defined margins
30 days old Pale i Grey whltg mycelium V\(lth Light
yellow yellow oozing from pycnidia

*No. of observations =5
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4.6 Identification of the pathogen

On the basis of the morphological characters, quhicity test and
comparison with authentic description, the caus#ihggen of Phomopsis fruit rot
of brinjal was identified asPhomopsis vexangSacc. & Syd.) Harter The
observation were confirmed by Dr. Ali Anwar, Prafes Dr.V. K. Ambardar,
Associate Professor and Dr. G.H. Mir, Assistantf€sor Division of Plant
Pathology SKUAST-K Shalimar, Srinagar.

4.7 Management of the Phomopsis fruit rot
4.7.1  Fruit rot incidence

Analysis of the data (Table 5) revealed that bE treatments had
significant effect on per cent fruit rot incidenocePhomopsis fruit rot of brinjal
over check.Among the fungitoxicants, propiconaz2ieEC proved to be most
effective as it reduced fruit rot incidence to IRfer cent compared to check
exhibiting fruit rot incidence of 67.66 per cerdlléwed by carbendazim 50 WP,
copper oxychloride 50 WP which was at par with naetgd + mancozeb 68 WP
exhibiting fruit rot incidence of 14.00, 8.00 an®.00 per cent respectively.
Among the mulches applied rice straw proved to lwstneffective over check
exhibiting fruit rot incidence of 64.00 per centléaved by wheat straw which
exhibited fruit rot incidence of 66.00 per centsi@nificant combination existed
between the test fungitoxicants and mulches. Amahg interactions
propiconazole 25 EC + rice straw proved to be nefétctive over check
exhibiting fruit rot incidence of 2.66 per centltled by propiconazole 25 EC +
wheat straw (8.66%) which was at par with carbemda50 WP+ rice straw
(10.66%), carbendazim 50 WP + wheat straw (10.66)@pper oxychloride 50
WP + wheat straw(11.33). Moreover, copper oxycderb0 WP + rice straw,
metalaxyl + mancozeb 68 WP + rice straw and meyhlaxmancozeb 68 WP +
wheat straw exhibited fruit rot incidence of, 12.66.33 and 16.66 per cent

respectively.
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4.7.2  Fruit rot intensity

Table 6 revealed that all the treatments had fsogmit effect on per cent
fruit rot intensity of Phomopsis fruit rot of bradj over check.Among the
fungitoxicants, propiconazole 25 EC and carbemda&® WP which are at par,
proved to be most effective as they reduced fatiintensity to 5.52 and 5.66 per
cent respectively compared to check exhibitingt frat intensity of 30.47 per
cent, followed by copper oxychloride 50 WP whichsva par with metalaxyl +
mancozeb 68 WP exhibiting fruit rot intensity of86.and 7.52 per cent
respectively.Among the mulches applied rice straoved to be most effective
over check exhibiting fruit rot intensity of 21.p8r cent followed by wheat straw
which exhibited fruit rot intensity of 25.52 pernte A significant interaction
existed between the test fungitoxicants and mulciesong the interactions
propiconazole 25 EC + rice straw proved to be nefétctive over check
exhibiting fruit rot intensity of 0.85 per centlifmwved by propiconazole 25 EC +
wheat straw (2.85%) which was at par with carbemdag0 WP + rice straw
(2.85). Moreover, copper oxychloride 50 WP + riceaw exhibited fruit rot
intensity of 4.47 per cent which was at par witarbendazim 50 WP + wheat
straw, copper oxychloride 50WP + wheat straw anthlagyl + mancozeb 68 WP
+ rice straw exhibiting fruit rot intensity of 4.761.85 and 5.80 per cent
respectively. Metalaxyl + mancozeb 68 WP + whegdvstexhibited a fruit rot

intensity of 7.23 per cent.
4.7.3 Disease control over check

Table 7 revealed that all the treatments had fsogmit effect on per cent
disease control of Phomopsis fruit rot of brinjabep check. Among the
fungitoxicants, propiconazole 25 EC which was at\p#h carbendazim 50 WP
proved to be most effective as they indicated aimarm disease control of 81.88
and 81.42 per cent compared to check, followedcbpper oxychloride 50WP
which was at par with metalaxyl+ mancozeb 68WP lakhg disease control of

77.51 and 75.31 per cent respectively. Among thécimes applied rice straw
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proved to be most effective over check exhibitingedse control of 30.65 per
cent followed by wheat straw which exhibited digeesntrol of 16.24 per cent.

A significant interaction existed between the téstgitoxicants and
mulches. Among the interactions propiconazole 25+E@e straw proved to be
most effective over check exhibiting disease cdrf®@7.21 per cent followed by
propiconazole 25 EC + wheat straw (90.64%) whick atapar with carbendazim
50 WP + rice straw(90.64). Moreover, copper oxydde 50 WP + rice straw
exhibited disease control of 85.23 per cent whiels at par with carbendazim 50
WP+ wheat straw, copper oxychloride 50WP + wheeiwstand metalaxyl +
mancozeb 68 WP + rice straw exhibiting diseaserobmf 84.37, 84.08 and
80.96 per cent respectively. Metalaxyl + mancozéb VBP + wheat straw

exhibited a disease control of 76.27 per cent olieck.
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Table- 5 : Effect of integrated disease managemenn fruit rot of brinjal
(cv. Pusa purple long)

Fruit rot incidence (%)

S. Fungicide Mulch
NO.
Mean
Treatment Dosage No Rice Wheat
(%) mulch straw straw
1. Carbendazim 50 0.1 14.00 10.66 10.66 11.77
WP (R) ' (3.74) (3.26) (3.26) (3.43)
2.  Copper oxychloride 03 18.00 12.66 11.33 14.00
50 WP (R) ' (4.24) (3.56) (3.37) (3.74)

3. Metalaxyl +

Mancoreb 68 WP 045 1933 1533 1666  17.11

(4.40) (3.92) (4.08) (4.14)

(Fs)
4. Propiconazole 25 0.15 12.00 2.66 8.66 7.77
EC (F) ' (3.46) (1.78) (3.03) (2.88)
5.  Control/water spray i 67.66 64.00 66.00 65.89
(Fo) (8.23) (8.0) (8.12) (8.12)

*Figures in parenthesis are square root transforvatues

C.D (p=<0.05)
Fungicide : 0.27
Mulch : 0.10
Mulchx Fungicide : 0.36
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Table- 6 : Effect of integrated disease managemenn fruit rot of brinjal
(cv. Pusa purple long)

Fruit rot intensity (%)

S Fungicide Mulch
NO. 77T e

Dosage No Rice Wheat Mean

Treatment (%) 9 Mulch straw straw

(Mo) (My) (M2)
1. Carbendazim 50 WP 0.1 5.66 2.85 4.76 4.42
(F1) ' (2.48) (1.83) (2.29) (2.10)
2. Copper oxychloride 03 6.85 4.47 4.85 5.39
50 WP (k) ' (2.71) (2.23) (2.31) (2.32)
3. Metalaxyl+ Mancozeb 0.15 7.52 5.8 7.23 6.85
68 WP (k) ' (2.83) (2.51) (2.78) (2.71)
4. Propiconazole 25 EC 0.15 5.52 0.85 2.85 3.07
(Fs) ' (2.45) (1.16) (1.83) (1.89)
5. Control/ water spray i 30.47 21.13 2552  25.70
(Fo) (5.51) (4.60) (56.05) (5.07)

*Figures in parenthesis are square root transforvatues

C.D (p<0.05)
Fungicide : 0.24
Mulch : 0.18
Mulchx Fungicide : 0.65
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Table 7 : Effect of integrated disease managemean fruit rot of brinjal (cv.
Pusa purple long)

Disease control over check (%)

s Fungicide Mulch
No.
Mean
Treatment Dosage No Mulch Rice straw stt?:vit
(%) (M 0) (M 1) (M 2)
1. Carbendazim 0.1 81.42 90.64 84.37 87.74
50 WP () ' (9.02) (9.55) (9.22)  (9.36)
2. &2/%?1?(;ri e 03 7751  85.23 8408  84.46
50 WP (5) (8.84) (9.27) (9.20) (9.19)
S eyt 5 7531 8096 7627 7862
' (8.72) (9.03) (8.77) 8.84
WP (R) (8.84)
4, Propiconazole 81.88 97.21 90.64 93.93
25 EC (k) 0.15 (9.04) (9.89) (955)  (9.51)
5. Control/water i i 30.65 16.24 23.45
spray (k) (5.61) (4.14) (3.58)
M 78.21 88.53 83.84
ean

*Figures in parenthesis are square root transforvatues

C.D (p<0.05)
Fungicide : 0.14
Mulch : 0.19
Mulchx Fungicide : 0.33
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4.7.4  Fruit weight

Table 8 and 9 revealed that all the treatmentsdigwificant effect on
fruit weight of brinjal over check. Among the futmicants, propiconazole 25
EC proved to be most effective as the average weagliruits harvested was
recorded to 103.66 g indicating an increase of @& cent compared to check
exhibiting on an average weight per fruit to 69g;6ollowed by carbendazim 50
WP which was at par with copper oxychloride 50 WRilgiting weight per fruit
on an average to 98.33 and 97.66 g indicatingenease of 41.82 and 40.86 per
cent respectively. Metalaxyl + mancozeb 68WP exéibiveight per fruit on an
average to 96.33 g indicating an increase of 3p&4cent. Among the mulches
applied rice straw proved to be most effective astseck as the average weight
per fruit was recorded to 83.33 g indicating anrease of 19.62 per cent
compared to check followed by wheat straw exhibitom an average weight per
fruit to 81.33 g indicating an increase of 16.75 gent. A significant interaction
existed between the test fungitoxicants and mulciesong the interactions
propiconazole 25 EC + Rice straw proved to be nefitctive over check
exhibiting on an average weight per fruit to 11§.tllowed by carbendazim 50
WP + rice straw (113.33 g), propiconazole 25 EC+eathstraw (109.66 Q),
copper oxychloride 50 WP + rice straw (107.66 g)iclwhwas at par with
carbendazim 50 WP + wheat straw (106.66 g) indigatin increase of 70.82,
62.69, 57.42, 5455 and 53.11 per cent respectivéipreover, copper
oxychloride 50 WP + wheat straw exhibited on anrage weight per fruit to
104.66 g followed by metalaxyl + mancozeb 68 WRce Straw (102 g) which
was at par metalaxyl + mancozeb 68 WP + wheat strdigating an increase of
50.24, 47.12 and 46.15 per cent respectively.

4.7.5  Fruityield

Table 11 and 12 revealed that all the treatmeaissignificant effect on
fruit yield of brinjal over check. Among the fungiicants, propiconazole 25 EC

proved to be most effective as the average freiidywas recorded to 154.92 g/ha
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indicating an increase of 88.40 per cent compacedhieck exhibiting on an
average fruit yield to 82.23 g/ha, followed by cawbazim 50 WP, copper
oxychloride 50 WP and metalaxyl+ mancozeb 68WP etihg fruit yield on an
average to 139.30, 130.50 and 121.22 g/ha indgcan increase of 69.40, 58.50
and 47.41 per cent respectively. Among the muletpgdied rice straw proved to
be most effective over check as the average fralt ywas recorded to 111.35 g/
ha indicating an increase of 35.34 per cent contpreheck followed by wheat
straw exhibiting on an average fruit yield to 1@Rdha indicating an increase of
24.45 per cent. A significant interaction existegtween the test fungitoxicants
and mulches. Among the interactions propiconazbl&@ + rice straw proved to
be most effective over check exhibiting on an agerfuit yield to 215.20 g/ha
followed by carbendazim 50 WP + rice straw (1878ta), propiconazole 25 EC
+ wheat straw (172.97 g/ha) which was at par withper oxychloride 50 WP +
rice straw (169.28 g/ha) indicating an increasel61.70, 127.77, 110.34 and
105.86 per cent respectively. Carbendazim 50 Whheatvstraw exhibited on an
average Yyield of 163.88 g/ha followed by copperabmgride 50 WP + wheat
straw (151.0 g/ha) which was at par with metalakyhancozeb 68 WP + rice
straw (144.50 g/ha) indicating an increase of 99&363 and 75.72 per cent,
respectively. Metalaxyl + mancozeb 68 WP + wheabtvst (135.40 g/ha)

indicating an increase of 64.66 per cent.
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Table-8 : Effect of integrated disease managemenndruit rot of brinjal
(cv. Pusa purple long)

Fruit weight (g) of brinjal

S Fungicide Mulch
0
Dosage No Rice Wheat Mean
Treatment (%) 9 Mulch straw straw
(Mo) (M1) (M2)
Carbendazim 50
1. 0.1 98.33 113.33 106.66 106.1
WP (R) 06.10
p. Copper oxychloride 4 97.66  107.66  104.66 103.32
. 50WP (B) . . . . .
Metalaxyl +
3. Mancozeb 68 WP 0.15 96.33 102.00 101.33 99.86
(Fs)
4. Propiconazole25 .5 193565 11900  109.66 110.77
EC (F)
5 ?F‘(’))””O'/W"J‘ter spray . 69.66 8333  81.33 78.11
Mean 93.13 105.06 100.73
CD (p<0.05)
Fungicide : 0.90
Mulch : 0.69
Mulchx Fungicide : 1.60
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Table-9 : Effect of integrated disease managemenndruit rot of brinjal (cv.
Pusa purple long)

Per cent increase over check on fruit weight (g) dirinjal

S Fungicide Mulch
NO. ~ T T
Dosage No Rice Wheat Mean
Treatment (%) 9 Mulch straw straw
(Mo) (M) (M2)
1. Carbendazim 50 0.1 41.82 62.69 53.11 52.54
WP () ' (6.46) (7.92) (7.29) (7.24)
2 gx‘;"(’fr’“e(;ri e 03 4080 5455 5024 4854
50 WP (F) (6.39) (7.39) (7.09) (6.96)
3. Metalaxyl +
38.94 47.12 46.15 44.07
' .24 ) T 6.64
l(\{I:?)ncozeb 68 WP 0.15 (6.24) (6.86) (6.79)
4. Propiconazole 25 0.15 48.8 70.82 57.42  58.72
EC (R) ' (6.99) (8.42) (7.58) (7.66)
5. Control/ water i i 19.62 16.75 12.13
spray (k) (4.43) (4.09) (3.48)
34.08 52.96 44.73
Mean

*Figures in parenthesis are square root transforvatues

C.D (p<0.05)
Fungicide : 0.97
Mulch : 0.68
Mulchx Fungicide : 1.50
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Table - 10: Effect of integrated disease managemiean fruit rot of brinjal
(cv. Pusa purple long)

Fruit yield (g/ha) of brinjal

No Rice  Wheat Mean
Mulch straw straw

(Mo) (M) (M2)

1. Carbendazim 50

0.1 139.30 187.30 163.88163.
WP(E) 63.50

2. Copper oxychloride

50 WP () 03 13050 169.28 151.00150.26

3. Metalaxyl +
Mancozeb 68 WP 0.15 121.22 14450 135.40133.70

(Fs)

4. Propiconazole 25 EC

(F) 0.15 154,92 21520 172.97181.03

5. Control/water - 82.23 111.35 102.34 98.64

spray(f)
Mean - 125.63 165.52 145.12
CD (p<0.05)
Fungicide : 4.80
Mulch : 3.70
Mulchx Fungicide : 8.40
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Table-11 : Effect of integrated disease managemepn fruit rot of brinjal
(cv. Pusa purple long)

Per cent increase in fruit yield over check of brifal

S Fungicide Mulch
NO. 7777 T
Dosage No Rice Wheat Mean
Treatment (%) 9€ Mulch straw straw
(Mo) (M) (M)
1. Carbendazim (fy 0.1 69.40 127.77 99.29 98.82
' (8.33) (11.30) (9.96) (9.94)
2. Copper
. 58.50 105.86 83.63 82.66
?;?)’Ch'o”de SOWP 03 764y (1028) (9.14) (9.09)
3. Metalaxyl+
47.11 75.72 64.66 62.60
'(\l":?)”“ozeb 68WP 015 588 (870) (8.04) (7.91)
4. Propiconazole 0.15 88.40 161.70 110.34 120.14
25 EC (R) ' (9.40) (12.72) (10.50) (10.96)
5. Control/water i i 35.34 24.45 19.93
spray (k) (5.95) (4.94) (4.46)

52.74 101.27 76.47
(7.26)  (10.06) (8.74)

*Figures in parenthesis are square root transforvatues

C.D (p<0.05)
Fungicide : 0.21
Mulch : 0.16
Fungicide xMulch : 0.44
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Chapter — 5
DISCUSSION

Perusal of the literature revealed that the desdws also been reported
from Kashmir but little work has been conductedlon status and management of
fruit rot of brinjal and hence the present studywadertaken.

In the present study, survey conducted in twaidistof Kashmir valley
during 2014 indicated that Phomopsis fruit rot afnjal was more or less
prevalent in all the locations of both the dissicSimilar results about the
prevalence of the disease has also been reporédigrved in different brinjal
growing areas of abroad (Edgerton and Moreland1182s, 1998; Khan, 1999
and Islamet al.,2010) and India (Mir, 1992; Sharneaal.,2011 and Hossaiet
al., 2013).

During the course of survey, significantly highestean fruit rot
incidence of 42.25 per cent and mean intensity6o?4 per cent was recorded on
fruits in district Budgam. Significantly least mefnit rot incidence of 29.25 per
cent as well as mean intensity of 11.99 per cerfrats was observed in district
Pulwama. These findings are confirmed with the ldstaed phenomenon of
disease development i.e. more the fruit rot inctgemore will be the intensity of
disease (Fry, 1988). Maximum fruit rot incidence 48.5 per cent with an
intensity of 20.35 per cent on fruits was recordédNarkara location of district
Budgam while as, the minimum fruit rot incidence®2per cent and intensity
9.06 per cent was recorded at Rajpora location istrick Pulwama. Higher
disease at some locations of districts could bébated to use of infected seed,
higher plant density leading to higher relative Iditg in the microclimate of the
plants, higher temperature during the growing seabesides non disposal of
fallen diseased leaves/fruits/plant debris. Thdservations are supported by the
findings of earlier workers (Porter 1943; Pawar &adel, 1957; Chaudhary and
Hasija, 1979; Islam and Pan, 1990b; Vishunavat kamahar, 1993; Howard and
David, 2007).
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Observations recorded on disease development wa$pect to
symptomatology of the disease revealed that fipgiearance of disease was
observed on fruits in theweek of August. The lesions on the fruits appeased
small, oval, pale brown, slightly sunken lesionsaswing 0.5 to 1.0 mm in dia.
The lesions gradually increased in size and atlameximum size of 26 to 27
mm on fruits in the last week of September. Lesiomghe fruits turned irregular
in shape due to coalescing of lesions, resultinghm formation of irregular
patches with whitish centre in the fourth week afgfist and produce concentric
rings of yellowish and brownish zones in tievleek of September. Small black
pycnidia formed in arranged or scattered mannerewesible on fruits in the
second week of September which ooze out yellowishidial mass in the'
week of September. The sporulation from the pyenitielps in further
advancement of disease and with advancement théurns into dry rot. Similar
type of symptoms on fruits caused Bfilomopsis vexansere also observed by
earlier workers (Harter, 1914; Pawar and Patel,71®onald, 2009; Sharmat
al., 2011).

The causal organisnPflomopsis vexahévolved in Phomopsis fruit rot
disease of brinjal was isolated from diseased driinjiits collected during survey
from vegetable field at Shalimar campus and subsgtumaintained for further
studies on oat meal agar medium. Morphological attaristics ofP. vexans
observed on the host as well as in the culture \wbm®st identical, except that
size of conidia (alpha and beta conidia), pycnahd hyphae were slightly larger
in culture as compared to that of host. After 5sday incubation the fungal
colony appeared as circular whitish with profusecatym (18 mm dia) which
turned white compact (89 mm) after 15 days, grayiite (90.0 mm) after 25
days of incubation with development of black flasiaped pycnidia in concentric
rings and finally Pycnidia ooze out yellowish cdaldmass on greyish white
mycelium after 30 days of incubation. The hyphaeeweranched, hyaline and

septate, slightly constricted at septa measurid®-3.75 pum in width with an
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average of 3.0 um in culture and 2.25-3.50 pm \aithaverage of 2.75um on
host. Alpha conidia were hyaline, numerous, gutéaaone celled, elliptical,
aseptate and sub-cylindrical measuring 5.0x9200-3.0 um with an average size
of 6.2x2.4um (in culture) and 4.75-8.%61.75-2.25 um with an average of
6.15x1.95 um (on host). Beta conidia were hyaline, fdiliform, curved,
aseptate measuring 13-143-1.75 um with an average size of 18.7.3um (in
culture) and 12.5-17.% 1- 1.5 um with an average of 14153 um (on host).
Pycnidia were brownish black, flask shaped, minetempent and osteolate
measuringl25-300x 110-250 um with an average size of 1%¥1%2.0 um (in
culture) and123.75-297.5¢< 109-245 um with an average of 19%290.6 um
(on host).The above morphological characters ofpiiogen mostly resemble
with the description given by earlier workerblafter, 1914; Edgerton and
Moreland, 1921; Panwar and Chand, 1968; Sherf and Macnab, 198@hSin
1992; Sughat al.,2000). On the basis of morphological charactergqugenicity
and comparison with the authentic description, paghogen was identified as

Phomopsis vexar($acc and Syd) Harter

During the course of present study, no perfegestaf the pathogen was
observed as reported by Gratz (1942). These fisdarg supported by similar
results observed by several earlier worketarter, 1914 Edgerton and Moreland,
1921; Pawar and Patel, 1957; Sherf and Macnab,;188t%h, 1992; Islaret al.,
2010).

Integrated disease management is the frontlingp@reagainst pathogen
and is still one of the most widely used means iskase control. In present
investigation, four fungitoxicants and two mulche&sre usedin vivo against
Phomopsis fruit rot of brinjal. The results revelkbat all the treatments had
significant impact on the Phomopsis fruit rot ofnfal over check. Among the
fungitoxicants, propiconazole 25 EC which was at \wah carbendazim 50WP
proved to be most effective as they indicated aimam disease control of 81.88
and 81.42 per cent compared to check, followed dpper oxychloride 50WP
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which was at par with metalaxyl + mancozeb 68WRetthg disease control of

77.51 and 75.31 per cent respectively. Among thécimes applied rice straw
proved to be most effective over check exhibitingedse control of 30.65 per
cent followed by wheat straw which exhibited digeasntrol of 16.24 per cent. A
significant interaction existed between the teshgftoxicants and mulches.
Among the interactions propiconazole 25 EC + ritavs proved to be most
effective over check exhibiting disease control9Gt21 per cent followed by
propiconazole 25 EC + wheat straw (90.64%) whick aigpar with carbendazim
50 WP + rice straw (90.64). Moreover, copper oxgade 50 WP + rice straw
exhibited disease control of 85.23 per cent whwels at par with carbendazim 50
WP+ wheat straw, copper oxychloride 50WP + wherwstand metalaxyl +

mancozeb 68 WP + rice straw exhibiting diseaserobmf 84.37, 84.08 and

80.96 per cent respectively. Metalaxyl + mancoz& VBP + wheat straw

exhibited a disease control of 76.27 per cent olieck.

Observations with regard to the average fruitdyigér hectare revealed
that among the fungitoxicants, propiconazole 25@E@ved to be most effective
as the average increase in fruit yield per hectas recorded to 88.40 per cent
compared to check, followed by carbendazim 50 WBper oxychloride 50 WP
and metalaxyl+ mancozeb 68WP exhibiting an incred$9.40, 58.50 and 47.41
per cent respectively. Among the mulches applied straw proved to be most
effective over check as the average increase ihyireld was recorded to 35.34
per cent compared to check, followed by wheat steatvbiting an increase of
24.45 per cent. A significant interaction existegtween the test fungitoxicants
and mulches. Among the interactions propiconazbl&@ + rice straw proved to
be most effective over check, followed by carbendaz0 WP + rice straw,
propiconazole 25 EC + wheat straw, copper oxyctiob0 WP + rice straw),
carbendazim 50 WP + wheat straw, copper oxychldsideVP + wheat straw),
metalaxyl + mancozeb 68 WP + rice straw and meyhlaxmancozeb 68 WP +
wheat straw exhibited an increase of 161.70, 127.7@.34, 105.86, 99.29, 75.72
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and 64.66 per cent respectively. Various workergehaso reported the efficacy
of carbendazim 50 WP, copper oxychloride 50 WP,atagyl and mancozeb
75WP for management of Phomopsis fruit rot of jaticaused byPhomopsis

vexans(Sinha, 1989Mir, 1992;Islam and Pan, 1998ingh and Agarwal, 1999;
Chenet al, 2002; Beuraet al, 2008; Sharmat al.,2012 ;Singet al, 2012).
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Chapter— 6
SUMMARY AND CONCLUSION

The investigations on “Status and management ofhflpsis fruit rot of
Brinjal (Solanum melongen&.) in Kashmir Valley’” were carried out during
2014-15. The results obtained during the coursthisfstudy are summarized as

under:

The survey of the brinjal growing areas for Phoeiggruit rot of brinjal
in district Budgam and Pulwama revealed the prexaeof the fruit rot in both
the districts surveyed with overall incidence ipestive of locations was 35.75
and overall intensity of 14.11 per cent on fruitee maximum fruit rot incidence
of 42.25 per cent and intensity of 16.24 per cenfroits was observed in district
Budgam and minimum fruit rot incidence of 29.25pent and intensity of 11.99

was observed in district Pulwama.

Amongst the locations surveyed, Narkara locatidrdistrict Budgam
exhibited the highest fruit rot incidence of 46y pent and intensity of 20.35 per
cent on fruits, whereas, the least incidence dd@per cent and intensity of 9.06

per cent on fruits were observed in Rajpora locatibdistrict Pulwama.

Disease under natural conditions was first notiodirst week of August
and progressed steadily and reached its peak diat@geriod of September. The
symptoms first appeared on fruits as small, ovglhtlpale brown, slightly sunken
lesions. The weekly changes in size, shape andicofahe lesions were noticed
and finally enlarged upto 26 to 27 mm in diame®mall brownish black pycnidia
formed in arranged or scattered manner in conaenings were seen on the
surface of fruits which ooze out yellowish conidiatass and with the
advancement the fruit turned into dry rot.

The pathogen was isolated from the diseased brinj&s collected
during survey from vegetable field at Shalimar campand subsequently

maintained for further studies on oat meal agarime&fter 5 days of incubation
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the fungal colony appeared as circular whitish wptlofuse mycelium which
turned white compact and finally grayish white widbvelopment of brownish
black flask shaped pycnidia in concentric ringsingzout yellowish conidial
mass. Morphological characteristicsRiiomopsis vexarsbserved on the host as
well as in the culture were almost identical, exdept size of conidia (alpha and
beta conidia), pycnidia and hyphae were slighttgea in culture as compared to
that of host. The hyphae were branched, hyalinesapthte, slightly constricted at
septa, alpha conidia were hyaline, numerous, @i#d| one celled, elliptical,
aseptate and sub cylindrical. Beta conidia werdimgafew, filliform, curved,
aseptate and pycnidia were brownish black, flasipetl, minute erumpent and
osteolate. The pathogenicity of the isolated fungas established by proving
Koch’s postulates. The characteristic disease symptwere produced after 7
days on injured fruits while as on uninjured fruiise symptoms were produced
after 16 days of inoculation.

On the basis of morphological characters, pathiecggrand comparison
with authentic sources, the isolate was identiis®®homopsis vexan&acc and
Syd) Harter

Four fungitoxicants and two mulches were used vivo against
Phomopsis fruit rot of brinjal. The results revelkbat all the treatments had
significant impact on the Phomopsis fruit rot ofnfal over check. Among the
fungitoxicants, propiconazole 25 EC proved to bestredfective as it indicated
maximum per cent disease control, average fruitghteiand average vyield
compared to check, followed by carbendazim 50WmPpeo oxychloride 50WP

and metalaxyl + mancozeb 68 WP in decreasing afdireir efficacy.

Among the mulches applied rice straw proved tonbest effective
exhibiting maximum per cent disease control, ayerfuit weight and average

yield followed by wheat straw over check.

Among the interactions propiconazole 25 EC + gtraw proved to be
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most effective over check exhibiting maximum pentcgisease control, average

fruit weight and average yield followed by carberida 50 WP + rice straw,

propiconazole 25 EC + wheat straw, copper oxyctiom0 WP + rice straw,

carbendazim 50 WP+ wheat straw, copper oxychlo&G@&/P + wheat straw,

metalaxyl + mancozeb 68 WP + rice Straw and meyalexmancozeb 68 WP +

wheat straw in decreasing order of their efficacy.

To conclude it is recommended that Phomopsis fatibf brinjal can be

kept under check with the following measures:

1.

2.

Destruction of crop debris

Use of disease free seed

Raised bed cultivation

Crop rotation

Use of rice straw as mulch to avoid contact betwseinand fruit

Spray of propiconazole @0.15% at fruit developnsage of the crop.
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