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Abstract

Plant disease is an impairment of the normal state of a plant that
interrupts or modifies its vital functions. Soft rot is one of the diseases
caused by Erwinia species. It infects variety of hosts like banana, potato,
tomato, pineapple, tobacco etc. A Potato Dextrose Agar medium was used
to study the occurrence of soft rot bacteria in potato tuber and banana
Jeaves. The isolated Erwinia species characterized for biochemical and

morphological test. The inhibitory effect of Erwinia growth was studied

against antibiotic streptomycin at various concentrations. Also we take

laboratory application of this inhibitory effect of streptomycin on Tomato
seed germination by infection with isolated Erwinia species.
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INTRODUCTION: '
Plant diseases are a normal part of nature and one of many ecological factors

that help keep the hundreds of thousands of living plants and animals in balance

with one another. Plant cells contain special signaling pathways that enhance their

defenses against insects, animals and pathogens. In general, a plant bec?més
diseased when it is continuously disturbed by some causal agent that re?“l“ 11::;
‘abnormal physiological process that disrupts the plant’s normal structut‘&, e
function, or other activities. This interference with Qnej@r.-’m-ﬂmf‘?fia’ Plam‘s " e
Physiological or biochemical systems elicits characteristic | | :
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maize comb, Powdery mildew sunflower, Early blight tomato, Erwinia potag

ty
rot, P

1 which causes soft rot disease jy, b,
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Banana, and Tomato etc. Erwinia was hamed after the phytobacteriologist ErWin Fl

Smith. It is a pathogen that degrade succulent fleshy plan.t Orgahn Such aq ooy
tubers, stem cuttings and thick leaves. It is also a vascular wilt [I)at ogen, ColoniZin'
the xylem and becoming systemic with the plant (M.L. Powe s.on and |.p, Ap eg
1983). This later aspect is the most alarming when vegetative Propagatio, is.
involved. The pathogen can remain latent in stock plants (ornamentals and ba“anas

e spread in cuttings from them. They can be host to the bacteria €ithg,
noculation into wounds or natUral

ants (Elphinstone and Perompg,
nt is infected and the conditiopg are

Erwinia is one of the plant pathoge

and can thus b .
by being infected as seed, or from direct I

‘openings (stomata or lenticels) in mature pl
1:'1986), which is most common. But, when a pla
| favorable, the bacteria immediately begin feeding on liquids released from injureg
f cells and start replicating. As they replicate they release more and more pectolyti,
enzymes that degrade and break down cell walls [3]. And, because of the high turgor
pressure within the cells, this maceration effectively causes the cells to explode anq

: die providing more food for the bacteria.
_ Infections start as tiny watery spots that grow until entire leaves are mushy
" and collapsing. Stems can also be infected and become mushy and foul smelling ang
their leaves usually yellow quickly on some plants, a blackened, wet, slimy spot
generally starts at the soil line at the base of the plant and progresses into the upper
'~ portions of the plant. Rotted areas are usually watery and mushy and have a rotten
~ fishy odor in many cases. The bacteria sometimes form a slimy, gelatinous mass at
" the base of infected cuttings. In other cases the bacterium is systemic and spreads
within the conductive tissues of the plants. Plants wilt, collapse and often die. Due to
production of macerating enzymes, infected plants become very mushy and
disintegrate especially during the warmer months of the year (A.R Chase).

The bacterium is able to survive in the soil, so that infestation remains
between two crops. High humidity and free water favor spread and penetration of
the bacteria. Disease development is dependent on high temperatures, generally 25
280C, The pathogen is ubiquitous.

: Ther e are different species of Erwinia such as; E.carotovora, E.aroded
PO~ g
sweet potato, tulips, pinea al: tfe:un'l('lhto atfadf Lh 0TS ymetaes ko to..b?fcco’: 3
Erwinia sps, From P’otato tﬁger a:d in? e et g 130

ected Banana plant leaves and studyir
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: owth mth)llt.ory effect of Streptomycin on isolated Erwinia species. Because most
: commercia ist who engaged in cultivation of such crops faces crop losses be
cause

1

its infection during hardening condition.
paterial and methods:

ollection of sample:
For the isolation of Erwinia, potato was collected from local market of

ause Blackleg of potatoes caused by Erwinia is a severe field disease
development of an inky black and slimy soft rot of stems. Similarly in
hanana plant the bacteria mainly act on fleshy storage organs of their host, but they
150 affect stems and petiole tissue. So, the soft rot symptoms showing leaves of
llected from the Seema biotech, Talsande, Warnanagar, Kolhapur.

ecies: For the isolation two different sources was selected

olhapur Bec
jeading t© the

nanana Were co
rwinia sp

jsolation of E
protocols were conducted as below,

50, tWO different
wﬂ:"—t—‘u
potato tu

o remove soil and then Punctured ten
ckets (M.L. Powelson and J.D. Apple,
ed from the advancing margin of the
in two plastic bags and incubated at
ed suspended in 1 ml of sterile water,

bers were rinsed with water t
le tooth picks, for soft rot po
mall sections of tissue dissect
d in moist paper sealed

bers were then examin
nto PDA medium.

fimes with steri
1983) (Fig:1): S
soft rot were wrappe

240C for 4 days. The tu
and aliquot of the suspension Were streaked 0

For banana:
Infected plants were uprooted fro

erile water and dried by pap

m bags and were washed in tap water

followed by st er toweling (Fig: 2). Surface sterilization
was done by the treatment of mercury chloride for 3min and then distilled water
wash. Affected tissue (leaves, root) were removed from young lesion by scalpel,

d for 15 min (Vijay J. Pachpute and Pallawi

tissue was crushed in saline and incubate
T. kininge, 2012). Aliquot of suspension were streaked onto PDA medium.

Characterization of isolated microorganism :
d by

Isolated microorganisms from both the sources was characterize
morphological screening and biochemical tests such as Nitrate reduction,
Proskauer, Sugar test etc (Fig:3,4,5,6) according to Bergye’s manual of

e oy

Bacteriology.
Inhibition test:
The isolated Erwim
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in at SOmg 1oa.
iotic Streptomycin 2 Oy
diffusion method using broad spectrum antibiotic

: Y 9).
150mg and 200mg concentrations (Fig:7,8,9) i

3 Erwinia sp€ ‘ -
Laboratory application of Streptomycin on s i 5
After successfully performance of inhi ment 4.

ms ~
i horatory trial with tomato seeds becausé Syr;:z::ing a(::‘:;’ed -
applied for labora :’ Yt are same for tomato plant; thot is ye P Iting of
i and g p anosf' vasoular tissue, hollowing of pith a”: S(z:na Iantgs(tm~
tfhe':) 132:111831,]:)(: ‘:)‘:'C“;Zi of the growth pattern of potato M - 1o,
ruits. ‘

11).

were then sowed in plastic glasses which was ﬁlled‘WIthwz(;I(: dainpdp:(;l(i,:: ﬁl‘
germination. After germination, the roots of' the seedlmgs‘ e ph;:
isolated bacterial suspension. Infected seedlings were agam. e
glasses containing soil and observed for the symotoms. After 1n§ rwinia to
ants growth inhibitory effect of Streptomycin was checked by treatment.

the pl

Result and discussion
Infection of bacteria Erwinia to potato tuber and banana leaves

e

Fig 1: Formation of soft Fig. 2 Infected banana leaves Banana plant
rot pockets on potato

Colony characteristics of both the isolated Erwinia spp.
For potato an nana:

Colony characteristics of well isolated suspected colony of Erwinia on PDA
agar medium at 28°C for 48 hrs,

Size Shape | Margin | Elevation Consistency
L5mm | Circular | Entire Flat Sticky

Approaches in Microbiology (RTFPM-2014)
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Fig-3
. . [colated colonies of Erwinj ¢
Fig 3: Isol o : n’la Species from potatg tuber
Fig 4 solated colonies of Erwinia species from infected banana |
Gram staining: €aves
M orpho]ogically Erwinia is a gram negative and motije organism

Fig-4

Fig-6
Fig 5: Gram staining of isolated Erwinia species from potato tuber.
Fig 6: Gram staining of isolated Erwinia species from banana leaves.
Biochemical test: For potato and banana

TEST OBSERVATION RESULT
FOR FOR BANANA
POTATO :
Nitrate Formation of pink colour positive Positive
reduction
Vogus Formation of pink colour positive Negative
proskars
Glucose | Colour changes from yellow to | positive Positive
orange red and acid, gas :
formation
Xylose | Colour changes from yellow to | positive Positive
orange red and acid, gas
formation
F"“g No colour change and no acid, | positive |
gas formation 2

INHIBITION TEST-
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The present study deals with the isolation of Bacteria Erwinia from infected
anana leaves and from potato tubers and its identification based on biochemical
" esting’s with this inhibiting property of Erwinia was studied and applied on tomato
jant. The reaction of obtained results after incubation of potato tuber was similar to
p observed in the case of natural infection, it gives unpleasant odour. Obradovic
e enijevic (1997), reported similar results with lesion development. Infected
and ArS Jant was collected from Green house. Obtained Biochemical test results
panana pf rmed and compared with the Bergye’s Manual of Systematic Bacteriology
were perdothat nitrate reduction test showed positive results for both the isolated
o otato tuber and infected plant but Vogus Proskauer’s test shows positive
Epp. oM 3 isolated species from potato tuber and negative results to the isolated
result onl}i/ntf(; cted banana leaves. Sugar test such as glucose, Xylose and Fructose
i ; Odm ositive results for both the isolated spp. :
e id ntiﬁcatioﬁ of Erwinia the inhibition of this bacterium was studied by
/g:)e:;fitreptomycm as it is broad spectrum antibiotic, previous resu?ts shows
the a'c'l to the streptomycin for some strains and even reSIStan.t to
SenSltlvene'SS But here, sensitiveness of streptomycin to the Erwinia was obt_a‘_ne(_i.
| stre.ptcfmyc'l“]- A ’of isolated Erwinia species was checked against ant'ltflotlc
: Antlmlcrob{a v found there was growth of the bacteria Erwinia at
streptotiyE Pk he isolated sps and best results were
concentration 50mg and 100mg for both the Is £ e
- od at concentration 150mg and 200mgHence. OB S o wvith
e i tting successful results; Tomato seeds were treate Wl.
to streptomycin. After getting .4 were similar with previous result obtained in
frvinta e B symptor.ns ob-tame 1 re obtained and then treated with
2007 [8]. Successful infection results we

streptomycin and it was observed that plant was cured.
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