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CHAPTER =~ I

_INTRODUCTION

Sunflower (Helianthus annuus L.)-localy known as

suryaful, surajmukh, or suryakanti. It is a oil yielding
crop of the world. "It was used for food at Roanoke
Island in (1586) but nobody would have thought that
sunflower seeds with its oil content of 45 to 50 per cent
would be used to wipeout the edible deficit in diet
(Krishnarajan, et al., 1972).

Though sunflower is a native of North America, it
is seldomly grown there for oll because of its low oil /
content of 20=-30 per cent. In Russia after its
introduction scientiests were able to evolve varieties
vielding more oil (45-50 per cent) and now edible oil

in Russia 1s extracted from sunflower seeds (Vyahalkar, 1972).

The world production of sunflower is estimated to
be about 6 million fonnes grown on an area of 6=-8 million
hactres with average yleld of 877.5 kg/ha. Sunflower has
been iecently introduced in India and now it is becoming
popular as oil seed crop. It is a short duration crop
and can be growiil, throughout the year inheavy to light
soil with less mﬁisture. In India total area under
sunflower crop is about four lakh hactares in the states

of Tamil Nadu, Karnataka, Maharashtra, Uttar Pradesh,.
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Andhra Pradesh, West Bengal, Orissa and Punjab (Sindagi,1981).
The'Maharashtra occuples an area of about 63,000 hactares
(Galkwad, 1981 )

Sunflower has become a crop of dry land Agriculturist
whlch playe lhportant role in the economy of commoén farmer.
The biggeat single factor to its popularity 18 its
potentiality to yield large quantity of tOp quality oil o
per unit area (Shukla, 1972).

..Sunflowargoil;ls:classed as semidrying and is used

in the manufacture of paints. soaps and varnishes. Besides .
oll content seed has got an equal quantity of meal.the /

meal haa about 30 per cent protein, which is well balanced
in aminoacids and makes a good feed for animals and birdd
specially to dalry animals. poultry and plgs. It has
‘also naen used in human consumption and oil containa fatd
quantities of vitamin D and E. Threshed sunflower heads

are employed for manufacturing a good quality protein.

During Kharlﬁ, 1981 at Central,Farm, Marathwada
Agriéultural Univeraity,,?arbhanl. a bactarlal leaf spot
disease of sunflower was found. The incidence was to the
tuna of 6 to 8 per c;nt:qrA literature review revealed
that there is nu repurt_of bacterlal leaf spot diesase of

sunflower caused by Xanthomonag sp. in Maharashtra i«



Considering the increasing area under sunflower crop in
-Maharashtra State and severity of disease, the
investigation was under taken with a view to get a
detalled information on pathogeniclity, perpetuation

and spread of disease, host range and identification
of pathogen. '

«000= .
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CHAPTER =~ II

REVIEW OF LITERATURE.

The Xanthomonas phaseoli (E.F. Smith) Dow;on is of
wide occurrence since a long age. Begach (1892) was the first
record the bacterial blight of French bean. Smith (1897)
reported its occurrence for the first time on number of
leguminous plants producing leaf spot disease and he named
it as Bacillus phaseoli (Smith). Again in 1901 he named it
as Pseudomonas phaseoli (Smith). However, in 1905 Smith
renamed it as Bacterium phageoli (Smith). Bergy et al. (1923)
referred it as Phytomonas phaseoli (E.F; Smith) Bergy.

Dowson (1939) referred it as Xanthomonas phaseoli (Smith),

Dowson,

Burkholder (1930) was the first to describe the
fuscous blight of bean aéused by Bacterium phaseoli var.
fugscous (Burk.) Starr and Burk.

Zaumyer (1930) carriedout detailed studies on
epidemology and mode of spread of Bacterium éhaseoli and
stated thatlinféction Ep influenced by moisture under proper
temperature, in dry conditions disease is less. He further
stated that primary infection is through plant debries and
dissemination is by blological agents. He also found that

"Refugee" type of bean varieties are tolerant to this disease.
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Gross (1940) reported the relation of temperature
’ for the development of common bean blight disease. He
observed that Xanthomonas phageoli (Smith) Dowson produced
blight disease at the temperatures 16, 20 and 32°C .and,
produced symptoms after 27, 23 and 7 days respectively.
The transfer of planis from lower to higher temperature

influenced disease development.

' Uppal et al. (1946) created & new variety of
Xanthomonas phaseoli (Smith) Dovison on kidney bean
(Phageolus vulgaris L.) and .he 'named it as Xanthomonas
phaseoll var. indicus. The. pathogen -produced minute water
soaked spots on lower surface of leaves.  The spot enlarge
in size and become angular and turn dark brown in eolour and’

at later stage leaves blighted completely.

Patel et al, (1949) observed occurrence of of
Xanthomonas phaseoli (Smith) Dowson on Kulthi (Do lighog
biflorus L.) and symptoms resembled to soybean bacterial
blight._ Symptoms were characterised by the presence of
numexrous minute specks which goalesce to form lesions
measuring 1 to 2 mm spots and were raiséd. rough and found

on both surface.

Elliot (195%) worked on several species of Xanthomonas.
The chief bacterium studied by him was Xanthomonas phaseoli:
(Smith) Dowson.
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Bhatt et al. (1954) reported the occurrence of
Xanthomonas phaseoli (Hedges) Starr and Burk. on soybean.
(Glycine Max (L.) Merr.) in India. The pathogen produced

reddish, brown pustules like spot on both surface of leaves.
Mature spot appear dark brown in colour and angular in shape
and coalesce to form large dry patches which may result into
defoliation. He further stated that organism enters through
stomatal opening. Under humid conditlon organism spread

'. rapidly through wind, splashxafn. Plant debries, seed and /
soil are the chief sources of primary infection. In field
observation, they obsérved that seed is' the main source of

disease.

’ Bhatt gt al. (1954) they recorded 38 phytopathogenic

//bacteiig} from India, out of which 34 were belonging to
Xanthomonas'and 16 of them incitg:diseases on members of
leguminosae only. - They also found Xanthomonas species can
grow well at pH 7, but did noi giow-at 3.1 and 10.1 pH, all
cultures liquefy gelatin, produce hydrogen sulphide but did
ﬁot reduce nitrate and they uti;ize most of the carbon

sources.

‘ '‘Bhatt et al. (1956) described the occurrence of
Xanthomonas phageoli (Smith) Dowson on Phageolus trilobus Ait.
from Poona: The pathogen produced minute water soaked spots

on leaf surface which enlargeé in size and became dark brown
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in colour. Since tﬁey found that the pathogen was host
specific so they named it as Xanthomonas ghaséoli trilobi
(Smith) Dowson. B ‘

byg (1958) reported that the identification of
Xanthomonas species by laboratory procedure is yet impossible
and thereforg host specificity is only critg;ion for
identificatiénq ’

Rangaqwaﬁi_and Prasad (19%59) described the occurrence

of Xanthomonas species on bengal gram (Cicer arietinum L.).

Further they identified the organism as Xanthoménas-gassiae.
In artificial inoculation test, they observed that organism
could infect phaseolus mungo, Phaseolus aureus and

Vigna catjang.

Patel (1962) observed that due to infection of
Xanthomonas phaseoli (Smith) Dowson, there is increase in
concentration of histidine, asparagine, glutamine, ornithine,

phenylalanine, isoleucine .and valine in the leaf.

Pated and Walkar (1963) studied the relation between
air temperature, age and nutrition of host for the development
of common and halo blight of bean. The older leaves were more
tolerant and the yoﬁnger leaves were more susceptible. The
halo development was greater at 10% day and 28%¢ night
temperaturés. The lesions were small at 10°C and largest at

20°c, 24%c and 28°c. While very low and high levels of N,



P and K retarded the severity of halo and common blight and
“high K and high P enhanced the common blight development.
Furthexr they concluded that use of healthy seeds, crop'

rotation and sééd treatment reduced the disease intensity.

Rangaswami and Gowda (1963 a) reported many
bacterial diseases from Madras $tate. They reported the
occurrence of Xanthomonag phaseoli (E.F. Smith) Bowson for

the first time on urd bean (Phaseolus mungo L.) from
Annamalainagar South Arcot district in Tamilnadu. They
found that the pathogen produces circular to irregular waie%
soaked spots on leaves. Lateron such spots appear, raised
and become dark brown in ¢olour. Several such spots coalesce
and cause blight symptoms. In'case of severe infection the
spots also occur on stem but rairly on pods. In artificial
inoculation test they found that this pathogen also infect

to Dolichos lablab, Phaseolus radiatus, Phaseolus vulgaris

and Vigna catjange , : *

Rangaswamil and Gowda (1963 b) reported the occurrence

of Xanthomonas phaseoli (Smith) Dowson on garden bean. They
found that path&gen produced round to irregular, water soaked
spots on leaves. The spots become brown with age and in case
‘of sever infection defoliation is also seen. They aléo found
that the primary infection is through seeds and plant debries
and they conéluded that use of dlsease free seeds and

sanitation are useful for reducing diséase intensity.
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Fang and Chen (1964) studied the occurrence of genus
Xanthomonas on leguminous plants in China. They obtained 18

cultures of Xanthomonas from seven leguminous plants and

reported tpe occurrence of Xagthomonas phaseoll (Smith) Dowson
on mung bean (Phaseolus aureus) for the first time in China.
Further they found that isolates are simlilar in cultural

and physiological characters and serological reactions but
they differ in pathogenicity which is regarded as character
for éeterminfng species. They found that host range was
common for all isolatés but each species was more virulent

to its natural host. The author consideré that culture from

ghaéeo;us vulgarls, Phaseolus aureus, Phaseolus gcalcaratus
though specialised in pathogenicity are regarded as the strain

or race of Xanthomonag phaseoli.
Walkar and Patel (1964) reported that during ‘55 to

!

60 days period from planting to harvesting time for processing
" of snab beans in Wisconsin, diseased plénts appeared up to
the height of 85 ft. from.source of 1noculum provided for
planting infeeted seeds. Under those conditions as few of
12 infected seeds per acre could brlng about a gevere epidemic.
Splash dispersal as directed by prevailing wind during rainfall
period appeared to be the chief agent of dissemination under

Wisconsin condition.

LU

Macarthy (1970) reported occurrence of ‘
Xanghogggas phaseoli (Smith) Dowson on navy beansi He stated \\\
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that bacterium was seed borne and oftén cause discolouration
of_seeds. Sowing of disease free seeds and frequent spray

with bactericide reduce the disease intensity.

Cinaro and Rudolph (1971) reported significance of
Xanthomonas phaseoli var. fuscans in Germany. They obsexrved
in field study that sowing of naturally infecked bean seeds
lead to serious out break of disease under favourable weather
conditions. Infection spréads rapldly when average day and

night temperature was above 19°C for several days.

Patel et al. (1971) made survey in 1968 and 1969 at
elven location in nine different states, they observed ten
diseases on seed legumes, among these leaf spot disease on
urd bean (Phagseolus mungo L.) caused by Xanthomonas phasebli
(Smith) Dowson was of regular occurrence at pantnager, Delhi,
Ludhiana and Jabalpur. Further they stated that the pathogen
involved was transmitted through seeds and by way of infected

"seeds which were disseminated through out the country.

Patel and Jindal (1972 a) reported occurrence of
fuscous and common blight caused by Xanthomonasg phaseoll on
bean (Phaseolus vu;garig), They found that both pathogens
produced small water soaked spots on leaves and cause typlcal
blightening. They also found that both the pathogens give
yellow colonies on nutrient agar plate. The organism cquld)

grow well at temperature from 25 to 30°C for 3 = 5 days. They
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also reported that both the pathogens were gram negatlve, non
capsulat§d, non sporeformer non acid fast and motile with

singal polar flagellum, liquifies géiatin. hyqiolyzgd starch,

hydrogen sulphide and Amonia produced, Indole not produced,
nitrate not reduced, milk became peptonized without coagulation
and 1itmus was reduced. They also reported that var. Fugcan

can utilize xylose and Mannitol as carbon source but vars
ng;cug utilize only xylose but not mannitol and it produces

brown pigment and can infect Dolichos lablab hut var. Fuscans

produce dark brown pigmgnt and not pathogenic to ";;chos ldablab.

‘ _ Patel-et al. (1972 b) reported that
Xanthomonag phageoli (Sm%th) Dowson pa:asiting moth bean /
(Phaseolus aconitifolius). ‘The pathogen produced small .
irregular brown necrotic‘spota on both surface of leaves.
In artificial~inoculaﬁion test it also infected P

Phaseolus vulgarig, Phaseolus atropurpurous but not to
Phaseolus mungo, Phégeo;ps aureus and Dolichog ;ggggg?

Patel and Jindal (1972 ¢) reported the occurrence of
Xanthomonas QQaSQo;i (E.?; Smith) Dowson in India for the
first time on mung bean (Phaseolus aufeus Roxb,). They
found that pathogen p:odubes charactersiic sympibms on leaves,
the presence of brown,. dry, raised spots which appear super-
ficlally as eruptions and gradually develops through the
entire leaf thickness and became corky or rough,f In
artificial inoculation test(tthe pathogen infected
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-’

Phaseolus vulgaris, Phageolus lunatus, Phaseolus bracteatus,
Dolichos lablab. but not Phaseolus mungo. This suggests
that mung bean pathogen has different pathogenic bhehaviour.
In fields also urd crop grown near severly infected mung
was free of any bacterial infection. Chee (1972) reported
bacterial spot of soybean caused by Xanthomonas phaseoli for
the first time in Malaysia.

"Diaz (1974) reported bacterial pustule of soybean
incited by Xanthomonas phaseoli var. gojense in Venezuela and
he further observed that pathogen is seed transmitted
affecting germination of seed and the later development of
surviving plants. It was not assocliated with any other

soybean bacterium.

Signoret et al. (1975) repoxted for the first time
~ soybean disease incited by Xanthomonas éhaseoli var. gojense

in southern of France.

Shipler (1976) reported bacterial disease of soybean
. incited by Xanthomonas phaseoll var. gojense in Moldavia.

Sood et al. (1976) reported a mung strain of
Xanthomonas phageoli. The seed borne 1nfectioﬁ'was reduced
by seed treatment with Captan (0.3%) and Bleaching powder
(0.02%%). In field experiménts at Ludhiana and Gurdaspur
thiee'protecive sprays of Streptocycline (100 ppm), Zineb
(0.3%) or Benomyl (ng%) were effective incontroiling in

. secondary infection.
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‘Misra (1977) carriedout the study in vitro on growth °
and nutrition of Xapthomonas phaseoli var. sojense the causal
organism of bacterial pustule of soybeans. He further
regorded that the organism grew best on Wakimoto's medium and
the optimum temperature and pH for growth were 30°C and 6.8
respectively. Hexoses supported good growth while galactose
was best carbon source. 'Amohg the nitrogen sources Ammonium
compound supported good growth but not nitrates. Isoluecin

was the best organic nltrogen source.-

Alboxrnoz (1978) reported soybean bacterial disease
caused by Xanthomonas phoseoli var. gojense in cuba. The
pathogen produced spots on leaves, pods in artifical inoculation
test. Bogatsevska (1979) reported bacterial disease of soybean
caused by Xanthomonas phaseoli var. gojense in Bulgeria and
he further recorded different temperatures for growth of ihe
organism. Optimum, maximum and minimum temperatures were

30, 39 and 10% respectively.

Kore and Khandale (1979) reported bacterial leaf
spot disease of bean (Dolichos lablab) caused by
Xanthomonas ghaseoli.at Parbhani and they further reported .
-that the host could only be infected up to the age of 60 days
and disease intensity was moxre in younger plants:- The

pathogen could infect cowpea (Vigna radiata), bean
(Phaseolus vulgaris), Dolichos ﬁiflorug and Phageolus lunatus
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butinot to soybean. They tested seven fungicides and an
antibiotic in vitro and reported that Agallol 6 and Agrimycin
gave maximum growth inhibition of the pathogen.

Weller and Saettler (1980) reported seed borne of bean
(Phaseolus vulgaris) incited by Xanthomonas phageoli and

Xanthomonas phaseoli var. fus¢ans. Bean seeds externally
infested with the bacteria were a source of primary inoculum
and 14 per cent of commercial seed loté were so contamlinated.
In the field s&mptomless,segds_interpally contaminated with
bacterla were potential primary source of inoculum, seeds with
vigsible symptoms were allways associated with visibly infected
pods, pod infection from systemically borne bacteria often
caused hairline structured lesions which are difficult to
detecte

Lakara and Parashar (1§80) studied resistance 1n'
bacterial leaf spot disease of sunflower and reported that
sunflower variety SC-~17 ig highly resistant to two new
bacterial leaf spot diseéses caused by Pseudomonas hel%anthi
and Xanthomonas sp. He further reported that disease incidence
was maximum when crop was‘sown in July %than in April, Higp
humidity and comparativeiy low tempe;ature favoured disease
development. Both the pathogens were found to be seed borne,
plant debries may also play a role in perpetuation of the

two pathoéeds.
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CHAPTER =~ TII
MATERIALS AND METHODS

During the year 1981 in kharif season a bacterial
leaf spot disease of sunflower (Helianthus annu@isL.) was

observed on variety EC-68414 at Central Farm, Marathwada
Agricultural University, Parbhani. The diseased leaves, and
some damaged shrivelled gralns from affected plants were

collected and used for further studies.

3.1 Pathogenicity 3
3011 \ isolation ¢

The infected samples of leaves and seeds of sunflower

were used for isolation.

The leaf spot samples were thoroughly washed in tap
water and after drying in ailr; affected portions of leaves
were cut in two small pieces by sterilized razor blade. These
pieces were then disinfected with 1:1000 solution of mexcuric
chloride for about 1 to 1%1 minute and washed in three changes
of sterile water inorder to remove the traces of poison and
then transfexrred to petridish codtaining few ml of sterile
water and crushed with the help of sterilized razor blade.-

A loopful of suspension was transferred with the help of
sterllized needle to sterilized petridish over which a
liquified nutrient agar medium was poured.
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In second isolation some damaged, discoloured and
shrivelled seeds were surface aﬁgrilized in 131000 solution
of mercuric chloride for about one to 1.’!___ minute and washed
in order to remove traées:of polson then these seeds were

transferred with the help of sterile forecep to sterile
petridish over which a liquified nutrient agar medium was
poured,

The petridishes were incubated at room_ temperature
(27 to 30°C). After 2 to 4 days, a typical bacterial growth
.was noticed in all tﬁe petridishes. Transfer$s of bacterial
"’colonies obtained from leaf spot and affected seeds were
made separefely on nutrient agar &lants and cultures were

maintained for further studies.

3.12 Pathogenicity 3

The plants of .sunflower varlety EC-68414 were raised
in earthenware pots, filled in with sterilized soil. Ten
days old plants were used for inoculation. These plants were
incubated in moist chambers for 24 hours prior to inoculation.
Then they were taken out and bacterial suspension was sprayed
on plants with the help of automizer. In second method leaves
<(’were injured with car?g;andum powder and inoculated the leaves .

with bacterial suspension with the helb of cotton swab by hand.

Two pots for each method were inoculated containing

four plants each. Inoculated plants were incubated in moist



chamber for 48 hours. They were subsequently removed from

moist chambers and transferred to the benches of glass house.
These inoculated plants were sprayed periodically with

sterile water to maintain sufficient humidity for the development
of disease. Adequate control was also maintained. Appearence

of d;séasgtsymptoms were recorded from”4 to 8 days after
1nocu;at;ont The symptqme were.compared with fﬁose 6btained

under natural conditions.
3.13 ‘ Ré-isolation :
Re-1solation was made from artificially incoulated

leaves of variety,EC-684j4. The culture obtained was
identical with original culture.

MORPHOLOGY, STAINING REACTIONS, CULTURAL
CHARACTERS AND GROSS PHYSIOLOGICAL .
CHARACTERS 1
3.2 Morgﬁologx s : , N
3.2% Shape 3

‘Smear of 48 hours old culture grown on nutrient agar

medium was teken and stained with Ziehl's carbol fuchsin and
observed under oil immersion.
3.22 Size 3

Using filar micrometer eye plece, size of stained
organism was determined under oil immersion at 1506'x
magnification.
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3.23 Cell grouping 3

Smear of 48 hours old culture grown'én hutrieht agar
medium was taken, stained with Ziehl' carbol fuchsin and

cell grouping was observed under mlcroscope.'
3.24 Motility $
..The motility was studied bf g#oﬁing organism on King's
'B‘aﬁar and also in .semisolid agar -(Colquhoun and Krikpatricks,
1932; Edwards and Ewingw-1955) having following composition.
| "Bacto;peptone - 16.00 gt éaéto'gelatin 80,00 g3
Bacto-agar - 4.00 g3 Nacl e 5.00 g, Distilled water -~ 1000 ml

composition of King s B agar s

. Proteoge~peptone = 20. 00 *H G@ycerol « 10,00 ml;
Agar 20.00 g3 K2HP04 - 1,50 g3 Mg504 - ?H29 -~ 1.50 g3

Distilled water 1000 ml.
3.3 Sféining reagtiqns :
3.31 Gram Stain 3

LY

Culture was stained by Kopeloff and Beerman's iodified
method pf‘G;amfé staining.
3.32'. - Capsule- staining 3

Following Anthony®s method-with Tyler's modification
as given in the Manual of Microbiological Methods (1957),

~ organiseam was stained for capsgle&
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‘3433 Acid fast staining .

'Culture was stained by Ehrilich's method as
modified by Ziehlencelsen (1883);.

-

3.34 Spore gstaining .
Spore staining was done by Dorner's methode..
3.35 Flagel;a staining .

Flagella staining was done following the method
given by Blendon and Galdberg'é (1965) (Methods in Plant
Pathology, Kiraly gt als,. 1974).

3.4 Cu;tural chara¢ters

The organism was. grown. in triplicate plates on
diffetent agar media,,broths and agar slants at 29°C £+ 1)
Observations were xecorded after 8 days of inoaulation.»
Colour of colony was recorded following Ridgway's Colour
Standard and Colour Nomencldture (Ridgwayy 1912). Following

medium were used 8
3.41  Plate culture 3

Nutrieht agar, .Potato de#irosé agary -Beef peptone

agar, Yeast extract mannitol agar and host extract agar.

]

342 Broth culture

 Nutrient broth, Potato dexirose broth, Yeast extract
mannitol broth; Beef peptone broth. )



3.43 Streak ‘culture s
‘Nutxrient agar, Potato dextrose égar, Yeast extract

mannitol agar, Béef'peptohe agar and Host extract agar.

3.5 gioss ghxsiblo§1c31 characters 3

Gross phjsiblogicél characters of organism were
studied following Mannal ‘'of Microbiological Methods (1957)
with slight modicications whereever felt necessary. The
culture was incubated at 29°C (4 1) in all tests, unless

otherwise mentioned.
351 Liquefaction of gelatin $

Gelatin llquefication was studied following Frazier's
method modified by Smith (1946). After inoculation, plates
were incubated for 7 days and flooded with an acidified

solution of mercuric chloride and observations were recorded.
3e52 Production of ammonig $

The organism was grown in duplicate tubes containing
King's 'B' broth. The production of ammonia was tested after
5 days. The red litmus paper strips were placed in the mouth
of. tubes and held in hot water bath for 10 minutes and

observatlons were recorded.
3,53  Production of Hydrogen sulphide 3
Production of hydrogen sulphide was studied 4n a

l;quid medium contalning proteose peptone. Sterile filter



paper strips previously impregnated with kead acetate were
placed over culture to detect the production of hydrogen
sulphide as evidenced by darkening of filter paper strips

and obseéervations were recorded.
3.54 Reduction of Nitrate

The culture was grown indduplicate tubes containing
synthetic nitrate mediume These tubes were incubated for -
7 days at 29°C. The reduction of nitrate was judged by
additing a few drops of sulphanilic acid and <o(-haphthylamine

and production of pink or red colour was noted.
':43.55 Hydrolysis of starch

The basal medium advocated by Stapp (1961) having
following composgition was used tb know hydrolysis of starch
by the oXganism.

_ Sodium nitrate 0.5 g; Potassium hydrogen phosphate
0.250 g3 Magnessium sulphate 0.1000 g; Distilled water 100 ml;

Starch 1 per cent.:

¥

buplicaté‘plates were poured, inoculated and incubated
for 7 days at 29°C. After which they were flooded with

Lugol's lodine solution and observation was noted.
3.86  Action on litmus milk $

The culture was inoculated in litmus milk in
duplicate tubes and incubated for 30 days at 29°c. Production
of acidity or alkalinity curdling, peptonization and reduction
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of litmus milk was noted after 7, 13, 20 and 28 days of

incubation.

357 IMVIC reaction
3.571 Indole production

The ability of organism to produce indole was
detected by growing in 1.per cent tryptophane broth

recommended by. Dowson (1899).

Oxalic acid paper test (Gnezda,'1897) was followed
for detectlon of indoie. Duplicate tubes were inoculated
and stérilized filter paper strips previously soaked in
concentrated oxalic acid were held over medium under

asceptic conditions and observations were noted.

’

34572 Methyl red test

Methyl red test was undertaken as per methods given
in Manual of Microbiological Methods (1957). Tubes were
inoculated in duplicate and incubated for four days at 29°C.
Few drops of methyl red indi;ator used for detection of

reaction and observations were recorded.

3573 Voges=-Proskauer test

The ability of organism to produce acetylmethyl.
carbinol was determined by notkng crimson colour when 0.6 ml
of five per cent of~naphthol and 0.2 md of 40 per cent KOH
were added and on the basis of colour indication reaction

was noted.
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3.58  Utilization of carbon compaunds & - B

L ]

A synthetic carbohydrate medium recommended by Ayers,
Rupp and Johmson (Manual of Microbiological Methods, 1957) was
useds Stock solution of basal medium was prepared, and
neutralised by adding N/10 sodium hydroxide solution. After
adding bromothymol blue indiéator, the solution was
distributed in 200 ml lots in 500 ml Erlenmeyer flasks. To
each of these flasks different carbon compounds were added
6n ﬁolecplar weight basis to give the carbon content in 10 g

of Glucose per litre.

The medium was distributed in test tubes in which
Durham's fermentation tubes were placed in inverted position.
The tubes were sterilized in Arnold's steam sterilizer for
thyee successive days, inoculated and incubated for 7 days.
Observations on production of acld and gas were recorded on
4th and 7th day. Following carbon compounds were tried.

1) Pentoses - Xylose

' 2) Hexoses = Fructose, Dextrose, Trehalose,

Glucose, Galactose, Mannose

3) Disaccharides - Saccharose, Lactose, Maltose
4) Trlsaccharides - Raffinose '
5) Glucosidds = Salicin
6) DeoxXy sugars - Rhamnose,
7) Sugar.alcohol = Mannitol

3,89 Utillz&tion of introgen compounds ¢
,The stock solution of Richard's medium without KNOg
was, prepared, distributed in 100 ml quantities in 250 ml
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Erlenmeyer flaskse To each of these flasks different organic
.and inorganic nitrogenzcompounds‘were.added.1n-quantities

.calculated on molecular weight 'basis to give the nitrogen

“content in KNOg. The pH of thé medium was .adjusted to' 7 and

.after adding different nitrogen .compounds the flasks were
sterilized in autoclave at 195 1bs pressure for 15 minuts.
Then .flasks were inoculated with the isolate and incubated
for 7 days at Toom temperaturéa= Obseiuationshon the growth

were recorded after 7 days. The nitrogen compounds were

Amonium nitrate, Amonium ¢hloride, Amonium sulphate, Barium

nitrate, Magnesium nitrate, sodium nitrate, Potassium

nitratei Calcium nitrate, Asperagine, Glycine and Ureas

3.510 Relation to fxee oxygen 3

Relation to free oxygen was studied by growing isolate
on King's 'B' aga% slants. Plugs were pushed in and
pyrogallic acid was placed over them to fill up 1/3 of the
gap and then 0.1/Nao§ solution was_added to pyrogallic acid.
Tubes were plugged with‘rubb§r~stepper;.inve:ted'aﬁd
incubated for 7 days -ang growth was recorded.

31511. Relation of H=ion cancenfrafion to growth

The relation of ﬁ-ioq‘gencentration of the medium
to the growth of the organism was' studied in nutrient broth
p&justed to differené pH levels ranging from 4.00 to 10.00
One'huhd;ed_mi'broth was added 250 ml Erlenmeyer Flasks and
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sterilized. The organism was inoculated in duplicate flasks
at each pH level keeping one flask as a control and incubated
for 7 days at room temperature, after which the growtﬁ of the

isolate to different pH levels were recorded.
3.512 Temperature and growth relation 3
3.95121 Growth in relation to éemparatures s

Organism was inoculated in petridish containing
nutrient agar and incubated at didfiferent temperatures from

0 to, 50°C for 7.days and obserwations were recorded:

4

3.5122 'Thermal death point s

:Duplicéte test tébes éf uniférm ihickness were used.
These tubes were filled with,ﬁo ml of nutrient broth medium,
sferilizeq and inoculated with young culture. The inoculated
tubgs were maintained at each tgmperature for 10 minutes in
hot wa}.g;- bath, Qne blank tube containing 10 ml of broth,
waé kgpt to reco;d the temperature. After exposure to each .
temperature for 10 minutes, tubes were immediately removed
and placed in c¢old water. From the tubes one, loopful 6f
cultu;e was then transfered to fresh nutrient agar slant,

incubated and observed for growth.
3.513 4 Development of disease in relation to age of the plantss

The experiment was conducted with view to study the
effect of age of the plant in relatlon to the disease development.

The sunflower plants were raiged in earthenwaxre pbts filled



- 26 =

' in with steriiized soil. The leaves of the plants were
inoculated from the age of 15 to 90 days keeping an

interval of 7 days as described earlier. Inoculated plants
were kept under glass house condition on benches. These
inoculated plants were sprayed periodically with sterile water
to maintain sufflicient humiqity for the development of
diseases The observations on the disease developmenti was
recorded on the basis of percentage of leaf area infected
and averages were calculated and each inoculated plants was

classified following score card develpped for this purpose.
3.514 Seed borne nature of the disease 3

Experiment was carried out on variety EC-68414 to
know the progress of bacterial leaf spot of sunflower from
initial infection on cotyledons through seeds and its onwards
spread on other plant parts. Fifty to sixty naturally
infected shriQ;lled seeds were collected and sown in earthen
ware péts filled in with ster}lizea goil. Seeds were
germinated after 5 to 6 days and plants stand wés 60 to 65 per
cent after 12 days obsef&ations for appearence of symptoms on

cotyledons and other plant parts was taken daily.
3.515 Varietal resistance study 3

The object of this study was to find out the
comparative resistance of some selected varieties of

sunflower against leaf spot disease of sunflowers The seeds
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of, different varieties were obtained from the oll seeds
research station, Latur and were sown in earthen. ware pots
filled in with sterilized so;;. Two pops for each variely
were used’containing‘six plants. .Teﬁ-to'fifteéﬂ'days old
plants were inoculated and maintainéd in moist chamber fox
24 hours. before aéd‘48 hours after inoculation. ‘Uninoculated
plants of each‘varigty'were served as control. Plants were
spgayeélwith sterili?ed watef periodicaliy with help of
automizer to ensure éuff}cient humidity for the development
of disease, Qbsgryatibns were recorded after 20 days on
the basis of percentage of leaf area affected. Average
were'calculated and each varlety was classified following
score card given below. The details of the score card and

grades followed for classification of varleties are as under 3

Percentage of leaf .

' area affected s o ?raﬁes.
0 _per cent | | - ' '  " HR ox Free
1-10 per cent o g o R
.10-20 per qentl‘ | Ny MR
21=40 per cent o ‘ T Ms s
4160 per c;nt ' h S ‘

61 and above per cent” B HS

_NOTE.1 HR = Highly resistant, R = Resistant,
MR = Moderately resistant, MS = Moderately susceptible,
S = Susceptible and HS = Highly susceptible



3.916 Host range study :

The present study was undertaken to determine the
host specificity érlqtherwise of the isolate under study.
For this experiment, seeds of following crops, were collected
and surface sterilized in 131000 solution of mecuric chloride
and were sown in earthenware pots filled in witb sterilized
soil. ~Ten to fifteen days old plants were useq for inoculation.
Leaves were injured by c¢arborendum powder and bacterlal
suspension was sprayed with the help of automizer. Inoculated
plants were'maintained_in‘moist chamber for 24 hours, before
and 48 hours after inoculation. Then these po?s'were
transferzed on the benches of glasshouse and sprayed with
sterilized water period@ca;ly to maintain sufficient humidity
for development of diesase and observations were recorded after

10 days.
3,517 Control measure study 3

In order to know the efficacy of different fungiclides
and antibiotics in vitro against the pathogen under siudy a
method "poisoned food technique®™ was followed recommended by
Nene and Thapliyal (1979). The principle involved in this
techniquelis to "poison® the nutrient agar medium with a
fungitoxicant. The efflcacy of Agallol , B 'sten' Dithane M=45,
Fytalon, Hexathir, Hexacap, were tested at 1000, 2000, 3000 ppm
goncentrations. while an Antiéiotic gtxeptoc§cline was tested at

concentrations of 100, 200 and 300 ppme
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Suspension of bacterium was prepared from 48 hours
growth on nutrient agnr medium in sterile distilled water..
Four mm diameter discs of filter paper were prepared by .
punching mechine and discs were sterilized and these discs
were dipped in bacterial suspension and placed in a
sterilized petridish containing different concentration of
poisoned nutrient agar.medium with the help of sterilized
forcep. The petridishes were then incubated at room
temperature for 48 hrs for zone inhibition. Growth
measurement from tﬁe'periphery of treated and untreated
discs were -taken after 48 hours and per cent growth inhibition
was calculated following (Vincent, 1947). '

1w 00(C-T)
c
" Where I = Inhibition of bacteria in _.per cent
C = Growth of bacteria in mm in control treatment

T = Growth of bacteria in mm in different
fungicidal treatment

Q00 -
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CHAPTER = IV
EXPERIMENTAL FINDINGS

4.1 Symptoms 3

Naturally affected sunflower plant produced symptoms
on leaves characterised by presence of small, round or
irregular water soaked spots in the initlal stage of the
disease development and after wards turn dark brown with
vellow haloes. In advance stage infection takes place on
veins and veinlets, Interveining tissues turn dark bréwnish
yellow, form 1eéions of dead tissues éf various sizes and
shapes. In sevére infectlion such spots coalesce and leaves
turn dark brown with yellow margins and suddenly drying of
leaf takes placé and thus a typical leaf blight phase was
observed.. Th; pathogen also infects petiole and lastly
defeiiaticn of leaf tages place.

In artificial,inpculation test typical symptoms
wére developed within 5 to.7 days as observed on naturally
affected leaves. The development of symptoms on injured
leaves was earlier than on uninjured leaves. At first
‘gymptoms appeared on leaves as ‘small, round,. irregular water
goakedgpots, later on such spots appear ralsed and become
da;k brown in ¢olour and. after wards turn dark brown with

yellow haloes with age of the plant. In advance stage the



symptoms were also found on veins, veinlets and petiole. In
severe infection several such spots coalesce and form dead
tissues of various sizes and shapes later on suddenly driing
of leaf takes placej and thus a leaf blight phgse|was
observe& which resulted in defoliation of leaves.(Fig. 1).

The naturaly affected seeds were shrivelled, small in
size with low vqlumétric weight such seeds were used for
sowiné. The symptoms were observed on cotyledons, leaves from
from such affected seeds which were identical with naturally
developed symptoms on seedlings and thus seed borne nature of

sunf lower caused by Xapthqmonas sp. is proved.

IMDRPHOLOGQ, STAINING REACTIONS, CULTURAL AND

GROSS PHYSIOLOGICAL CHARACTERS:
4.2 Mprgholoéz s |
4,21 ~Shape 3 |

Isolate found tobe typical rod with rounded ends.
4,22 ' Size 3

1.08 = 1,78 x 0?49 - Q.7§.

4.23 Cell ;rouping L]

Isolate found to be arranged singly.

4.24  Motility 3

Isolate found to be motile with polar flagellum.






4.3 Stainin eaction
4,31 Gram stain

Isolate found to be gram negative.
4.32 Acid fast stain @

Isolate found to be non acid fast.
4.33 ' Flagella stain 3 \

Single polar flagellum.(Monotrichous).
4.34 Spore former s >

Isolaté found to be non spore former.
4,35 Capsule stain s

Isolate found to be non capsulated.

4.4 Cultural Characters ¢

Observations on plate culture, broth culture and
streak culturé are given in Table 1, 2 and 3 respectively.

4.5  Gross physiological characters !
4451 Liqqefac#ion of gelatin.s ' '

Isolate found to liquefy gelatina
4.52  Hydrolysis of starch 3

Isolate found to hydrolyse starch:
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4,353 Production of Hydrogen sulphide 3
Hydrogen sulphide was produced.
4.54 Reduction of Nitrates 3
Nitrate was not reduced.
4.55 Production of Ammonia s

Igolate produced Ammonia.
4,56  Action on litmus milk ¢

ngtonizatibn become evident wiﬁhout coagulation.

»*

4,57 IMVIC reaction ¢

4,571 1Indole production '
Isolate failed to develop pink ¢olour on the litmus

paper showing thereby isolate did not produce indole.
4.572 Methyl red test

Isolate was able to produce distinct red colour
indicating positive reaction. ' :
4,573 Voges proskauer test

£

Isolate did nbt give intense red or crimson colour

indicating negative reaction.

4,58 Production of carbon compounds .
~— )

Observations on the production of gas and acidity was
recorded on 4th and 7th days. Results given in Table 4
showed that 1solate could utilize following compounds with



production of acid but net gas. Xylose, Lactose, Maltose,
Balactose, Mannose, Saccharose, Raffinose; Mannitol,
Trehalose, Dextrose, Eructose and Glucose but isolate
failed to utilize Rhamnose and Salicin.

4,59 Utilization of nitrogen compounds 3

Observation on the growth of the pathogen was recorded

af ter 7ldays. Results given in Table 5 indicated that lsolate
could utilize Ammonium nitrate, Ammonium chloride, Ammonium

sulphate, Calcium nitrate, Potassium nitrate, Sodium nitrete,
Magnesium nitrate, Glycin and Urea but did not utilize Barium
nitrate and Asparagine.

4,510 Relation to free oxygen
Isolate failed to grow under aneerobic condition.
4.511 Relation to H=lon concentration

Observationé on the growth of ine isolate is recorded
after 7 days. The results given in Table 6 indicate that
igsolate can grow at pH range from 5.é to 9.0. However, the
isolate grew well at pH 7.0 to 7.5 but isolate could not grow
below 5.0 and above 9.0 pHe In general the i;olate favoured

neutral pH rather than acidic nor alkaline for maximum growth.
4,512 Temperature and growth relation
4,5121 Growth in relation to temperature

Observations on growth characters were recorded after



7 days. Results given in Table 7 indicate that the
1solate had a maximum growth at 27 to 29°C and there is
no growth below 5°C and above 37°C.

4,9122 Thermal death point

The thermal death point of the isolate is 519C (+ 1).

4.6 Development of.Qiseasg_in relation to age of plant 3
The'observations on tge.qevglopment_of the disease

are givgn in Tabiejs revéales-that iéoiate produced 60, 50,

40, 35, 25, 15, 10, 5 and 0 per cent disease at'the agé of

15,20, 30, 40, 50, 60, 70, 80 and 90 days of plant

respectively. The isolate found to be pathogenic to

sunf lower upto the age of 80 days while intensity of disease

.was more in .younger plants than in older plants.
4,7 1Vagleta;”rééista§ce's

Eighteen varieties were screened for resistanca .

- -

against the ‘isolate under study ‘and obseruations are recorded
in Table 9, Result indicate that varieties EC~109802,.
EC-68414, L=local, X-B, were highly susceptible while SC~17
found fb be highly resistant. vaxiaties*Modern. N=50,.
EC=112141, X«E~36, RS~16, EC—20-2-70, EC-8910 were
.'mederately susceptible and varieties EC~109209, EC-93163.
””Ec-109294, Ec-21992, Ec-61o77. EC-95266 were susceptibles

4,8 . ﬂost range studies ‘s

The observations on the host range studies given
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in Table 10 show that in artificlal inoculation test

isolate could infect French bean (Phaseolus vulgaris L.),

Lima bean (Phaseolus lunatus L.), Common bean

(Dolichos lablab L.), Green gram (Vigna radiata (L.) Wilczek.),

Black gram (Vigna mungo (L.) Hopper.),and Sesamum

(Sesamum indicum L.) while &t could not infect (Arachis— hypogae L)
Groundnut, Chilli (Capsicum annum L.), Pigeon pea

(cajanus ¢ajan (L) Millsp.), Bengal gram (Cicer arietenum L.),
Sunhemp (Carotalaris juncea L.), Soybean (Glycine max (L.)Merr.),
Cotton (Gossypium hirsutum L.), Rice (Oryza gativa L.), Bajra

(Pennisetum typhoideum X. Pers.), Jowar (Sorghum bigcolor L.),
Wheat (Iriticum vulgare L.) and Maize (Zea mays L.).

4.9 Effécacy of different fungicides and antlbiotic

in vitro against isolate under study

It is evident from the Table 11 that 100 pei cent
inhibition of isolate is observed with all concentrations of
Agallol, while in an antibiotic streptocycline 100 per cept

growth inhibition of isolate at the concentrations of 200 and
300 ppm is observed. The fungicides Dithane M-45, Fytolan,

Hexacap had more inhlbition than and Hexathir and B'stem.

«000™
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Table 4 ¢ Utilization of carbon compounds by the isolate

Inoculation
Carbon compounds periocd (days) Grade
Monosaccharides

A) Pentoses

Xylose ! - 4 - 3 A

| 7 34
. .B) Hezoses ,

Glucose 4 3 A

7 3A

Galactose . 4 2 A

T 2 A

‘Mannose ‘ 4 2 A

' ’ 7 3 A

Fructose 4 2A

7 3 A

Dextrose - 4 2 A

7 -3 A

Trehalose | 4 2A

.7 2 A

Contdesoo .
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Table 4 contd +es

Inoculation.

Carbon compounds period (days) Grade
' Oligo saccharides
A) Disaccharides
Saccharose 4 2 A
7 3 A
Laptose 4 2 A
7 2 A
Maltose 4 3 &
T A
B) Trisaccharides '
Raffinose A
A
i. Deoxysugars
Rhamnose ) 4 -
7 -
Sugar=alecohol ’
Mannitol 4 2 A
. ; . A
Glggosides
Salicin 4 -
7 ‘ -

Note 3 A = Slight acidic, 2 A = Fair acidic, 3 A = Acidic
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Table 5 s Utilization of inorganic and organic nitrogen

compounds by the isoclate

Nitrogen compounds Utilization

Srl'NO'.
Inorganic
1 Ammonium nitrate ++
2 Ammonium sulphate 4
3 Ammonium chloride +
4 Barium nitrate -
5 Calcium nitrate +
6 Magnesium nitrate +
7 Potassium nitrate +
8 Sodium nitrate ++
Organic
9 Aspargine -
10 Glycine +
11 Urea +
Note § - = No growth, - + = Poor growth,

++ = Fair growth, +++ = Good growth
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Table 6 ¢ Relation of Hydrogen=ion concentration on
growth of the isolate

1

pH after sterilization Growth

4.0
4.5
449
Be2
5e5
6.0
605
7.0
745
840
845
9,0
9.5
10.0

iiii-ﬁ-lll'

+

o+

toL o+t }

Note = = No growth, + = Poor g;owth,
+4 = Faixr growth, +++ = Good growth,

++++ = Excellent growth
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" Table 7 ¢+ Relation of teﬁparature on the growth of the

isolate
Temperature in °C ' Growth
5 +
10 ¥
15 +
20 +
25 4
27 ' bt
29 - bt
30 4+
35
3 ' +
40 ' -
45 -
50 -
- Note 8§ < = No growth, + '= Poor grﬁwth,

++ = Fair growth, ++ = Good growth,
++++ = Excellent growth



- 45 -

Table 8 § Effect of age of the plants on the development

of disease.

Age of plants Percentage of
(days) infection
15 60
20 50
30 ”
40 35
50 25
60 15
70 10
80 5

90 0.




Table 9 3 Performance of sunflower varieties
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against isolate under study

SreNo.

Name of variety Reaction
1 EC=-109802 ' HS
2 L=local HS
3 X-B HS
4 Modexrn MS
5 N-50 MS
6 EC=112141 Ms
7 X=E=36 MS
8 RS-16 MS
9 . EC=8910 Ms
10 EC=20=2=70 MS
11 EC=-109209 S
12 EC~93164 S
13 EC=-109294 S
14 EC-21992 S
15 EC=-61077 S
16 EC=95266 S
17 SC=-17 ] HR
18 EC=68414 (control) HS
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Table 10 3+ Reaction of different hosts against
isolate under study

Commzon ) : ..
gggehggt " Botanical name of the host Reaction
Groundnut (Azachis hypogaea L.) -
Chilli  (Capsicum annuum L.) -
Plgeon pea (Cajanus cajan (L.) Millsp.) -
Bengal gfam (Cicer arietenum L.) -
Sunhemp - (Cro;alai;a Jjuncea L.) -
Common bean (Doliohos lablab L,) +
Soybean (Glycine max (L.) Merr.) -
Cotton (Gossypium hirsutum L.) -
Sunflower  (Helianthus anpuus L.) +
Rice ' (Ozyza sativa L.) -
Limabean (Phaseolus lunatus L.) *
#renchbean' .(Phaseolus yulgaris L.) +
&hngbean B gx;ggg,;agiaga (L.) Wilczek.) +
Urdbean (Vigna mungo (L.) Hopper.) +
Bajra (génnisetgg typhoideum X. Pers.) -
Jowax (Soxghum bicolox (L.) Moench.) -
Sesamum | (Segamum indicum L.) +
Wheat | (Izxiticum yulgare L.) -

Maize (Zea mays L.)
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CHAPTER =~
DISCUSSION

During the year 1980=81, in Kharif season
incidence of bacterial leaf spot of sunflower (Helianthus
annu@is L.) was found on variety EC~68414 at Central Farm,
Collage of Agriculture, Parbhani; The incidence was to
the tune of 6 to 8 per cent. The causal organism was
successfully isolated on nutrient agar medium and proved

pathogenic in artificial inoculation test.

In artificlal inoculation test typical symptoms
were developed with in 5 to 7 days after inoculation.
Development of symptoms on injured leaves was earlier than
on uninjured leaves. The symptoms were characterised by
the production of small, roupd, irregular water soaked
spots, later on s@ch spots appeared raised and become dark
brown in colour énd after words turn dark brown with yellow
haloes with age of the plant. In advance stage the
symptoms were also found on veins, veinlets and petiole,
in severe infection several such spots coalosce and form
dead tissues of v;ridus sizes and shapes, later on suddenly
drying of leaf téok place, and thus a leaf blight phase was
observed which resulted in deféliation of leaves. In
.present study the disease was found to be seced borne. The
. affected seeds were shrivelled, small in size with low
volumetric weight (Lakara and Parashar, 1980).

A
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Morphological and physiological characters and staining
reactions were carried out following Mannual of
Microbiological Methods (1957) and it was found that isolate
is gram negative, rod shaped measuring 1.08 = 1,78 x 0.49 =,
0.794 s non capsulated, non spore former, non acid fast,
and motile with singal poldr flagellum. Isolate liquefies
gelatin..hydrolyse starch, hydrogen sﬁlphide and amonia |,
produced, nitrate not reduced, indole not produced, milk
become peptonized and methylhred test is positive but voges

proskauer test is negative.

In c¢arbon compound study organism found to utillze
carbon compounds like xylose, lactose, maltose, saccharose,
galactose, mannose, raffinose, mannitol, dextrose, fructose,
glucose but did not utilize Rhamnose and salicin. fhe
pathogen utilized nitrogen compounds like amaonium nitrate,
ammonium sulphate,- - ammonium chloride. potassium nitrate,
sodium nitrate, calcium’nitrate, magnesium nitrate, glycine

‘and urea, but not barium nitrate and asparagine.

( Cuitural éharaéters study showed that pathégen grew
Iwell in nutrient and yeast extract mannitol agar. On
nutrient agar the colonies at first appeared light yellow,
then. slight yellow and later waxy yellow, glistening raised
to unbonate circular with entire margin and ‘growth was

abundant.
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The pathogen strictly. aerobic can be grow between
pH range from 5.2 to 9.0. However, the isolate can grow
. well at pH from 7,0 to 7.5. In general the isolate favoured
neutral pH rather than acidic nor alkaline for good growth.
The isolate ‘can grow between temp. 5°%to 37°C. The good
growth was at 27° to 29°C and there was no growth below 5°C
and above 37°C. The thermal death point is 5{°C. These"
results are agreement with those reported by Patel and
Jindal (1972).

On the bagis of cultural, moxphological, physiological
characters ahd biochémical reactlions the organism‘under
study is identified as Xanthomonas phaseoli (Smith) Dowson.
The identification is also tallied with the results given /
in Burgey's Mannual of Determinative Bacteriology (1974).

Patel and Jindal (1972'a) reported Xanthomonas phaseoll
(Sﬁith) Dowson to be a bean common blight pathogen. Patel and
Jindal (1972 ¢) féported mung bean ieaf spot disease caused
Xangnoégnag phaseoll (Smith) Dowson. The results obtained by
Patel and Jindal (1972) on the cultural morphological
eharacters and host range ‘studies closely agree with present
studies thus identification Also in confirmity with Patel /
and Jindal (1972 a and 1972 c).

In host range studiés pathogen could infect Urd bean,

Mung bean, Common bean, Lime bean, French bean and Sesamum
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b;sides its own host. Similar results have been obtained
by Patel and Jindal (1972 b and 1972 ¢) and thus the resultis
and host range study are also closely in agreement with
Patel and Jindal (1972 a and 1972 ¢).

#

In present studies the isolate did: not infect
Glycine max. Simllar results are also reported by Hedges
(1924) that éag}erium phaseoli (E.F. Smith) is. yery weakly
pathogenic to soybean plants. Patel and Jindal (1972 a)
reported that Xanthomonas phaseoli isolated fzom Phaseolus
vulgaris L. was weakly pathogenic to Dolichos lablab L.
but did not infected soybean. Patel and Jindal (1972 ¢)
reported that mung bean pathogen did not infect urd bean.
Further they also found that in flelds Urd crop growing
near severily infected mung bean, Urd crop was fpee from
bacterial leaf spot digease. This indicated that the
pathogen had diffe;ent‘pathogenic behgviour.

-

Fang and Chen (1964) studied 18 cultures of
Xanthomonas phaseoli from seven leguminous plants and
stated that the isolates are similar in cultural
physiological and serological reactions but theyZé;fferent
pathogenicity which is regarded as a character for
determining species.: fhey found that host range was common
for all isolates but eacﬁ specles was more virulent on its

natural host. The authors considered that culture from
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from Phaseolus yulgaris, Phaseolus aureus, Phaseolus
¢alcaratus though specilized in pathogenicity they are

regarded the strain on race of Xanthomonas phaseoli.
Simflarily in present studies the sunflower pathogen produced
milder symptoms on bean (Dolichos lablab L.), Lima bean
(Phaseolus lunatus L.), Urd bean (Vigna mungo {L.) Hopper.),

French bean (pPhaseolus vulgaris L.), Mung bean (Vigna radiata
L.) and Sesamum (Sesamum indicum L.) but pathogen is havipg

similar éultural, morphological characters as that of
Xanthomonag phaseoli (Smith) Dowson and thus the pathogen
under study is considered to be a new étrain of the

Xanthomonas phaseoli producing leaf spot disease of sunflower _
(Heltanthus annuus L.).

" The results of experiment on development of disease
relation to age'of the plant showed that bacterial leaf gpot
disease of sunflower could develop upto the :age of 80 days
of the plant. However, tﬁe disease intensity was morein
younger plants than in older plants, similar resulis were
reported by Patel and Walkar (1963).

~ The results on the varietdil resistance experiment
showed that varietlies EC~109802, latur logal, X~B, EC-68414
' were highly susceptible, while variety SC-17 is found tobe
highly resistant, varieties Modern, N~50, EC-T12§41, X=E=36,
RS=16, EC~8910 were moderately susceptible and varieties
EC~109209, EC~109298, EC~61077, EC~95266 were susceptible.



Efficacy of diffgrent fungifides and antibiotics
in vitro was evaluated and it is found that Agallod in
hibit 100 pexr cent growth of all isolate with all
conéentrations, while an antibliotic streptocycline inhibit
100 per cent growth of isolate at the conceﬁtration of 200 and
300 ppm. The fungicides like Dithane =-.N-45, Fytolan, Hexacap
* had more i;hibition than Hexathir and B'Sten. Similar results

were obtained by 8ood gt al. (1974) and Kore and Khandale (1979)3
‘ \
A systematic work on bacterial leaf spot of sunflower \

(Helianthus annuus L.f caused by new strain of Xanthomonas
phaseoll was carrled out for the first tiie in Maharashtra.

4
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CHAPTER = VI
SUMMARY

A incidence of bacterial leaf spot disease of
sunflower (Helianthus annuus L.) was reported for the first
time at Central Farm, 0011ege'of Agriculture, Parbhani,
Maharashtra State., The incidence of disease was.to the tune
of 6=8 per cent during kharif, 1981. The causal agent
(Xanthomonas phaseoli (Smith) Dowson) was isolated successfully
on nutrlent agar medium from naturally affected leaves of
sunflower variety EC-68414 and proéed pathogenic in artificlally
on sunflower variety EC-68414. Typical symptoms were
developed in artificlial inoculation test with in 5 to 7 days
after inoculation on leaves: The symptoms were characterised
by the production of small, répnd, irregular water soaked
spots lateron suchspots appeared raised and become dark brown
in célour and after wards turned dark brown with yellow
haloes with age of the plant. In advance stage the symptoms
were also found veins, veinlets; and petiole. In severe
infection several such spots coalesced which resulted in
defoliation of leaves. In present study the disease was
found to be seed borne. The affected seeds were shrivelled

small 1n size with low volumetric weight.

The temperature studles invelation to growth of isolate

revealed maximum growth at 27° to 29°C. There was no growth



below 8°C and above 37°C and growth was completely arrested
at 40°C., The growth of the isolate was maximum at 7.9 to
7.5 pH while there was no growth below 5 and above 9.0 pH.
In general isolate preffered neutral medium for growth.

The thermal death point of pathogen was (51°% +1).

In host range studles pathogen infected French bean
(Phaseolus vulgaris L.), Common. bean (Dolichos lablab L.),
Lima bean (Phaseolus lunatus L.), Mung bean (Vigna gadia;g(L)
Wilczeck), Urd bean {Vigna mungo (L.) Hopper.) and Sesamum-
(Seggmum Andicum L.) besides its own host, but infection
was not severe+ On the basis of cultural, morphological,
physiological characters and ho#t range reactions the
pathogen-under study was identified as Xanthomonas phaseoll
(Smith) Dowson, sunflower.strain.

A experiment on relation between age of the plant
and disease development showed that Xanthomonas phaseoli
(Smith) Dowson was pathogenic to sunflower upto the age of
80 days only and younger plants were more susceptible than

older plants.

In varietal resistance experiment, the variety SC~-17
was found to be ‘highly reslistant while varieties EC=~109802,
Latur local, X—B, EC~68414, were bigﬁly susceptible. Six
varieties modern, N=~50, EC»112141, XE«36, RS~16, EC=3910
were moderately suscépiible and varieties EC=109209,
EC=109294, EC=61077, EC~95266 were found susceptible.



Efflcacy of different fungicides and antibiotics ip vitro
wag seen against the pathogem under study and it was e;bserved
that thére was 100lper cent inhibition of the pathogen in
Agallol with all concentrations, while an antibiofic
streptocycline inhibit 100 per cent of growth of isolate at
the concentration of 200 and 300 ppme The funglcides like
Dithane M=45, Fytolan, Hexacap had more inhibition than
Hexathir and B'Stens A ‘

A syai;ematic. work on bacterial’ leaf spot of sunflower
(Helianthus annuus L.) caused by new strain of the
Xanthomonas phaaeoll was carried out for the first time in
Maharashtra. _k
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