
J, Mycopathol. Res.28(2): 135-140 (1990). Printed in lndia.

Fluorescent Pseudomonads for plant disease control
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Some of thofluorescent pseudomonads have been reported to show inhibitory propetties
against some plant pathogens. Some such bacteria were isolated from soil. These are

characteristically short rods, gram-negative, non-capsulated and non-spore fotming and
showed goc'd growth on both sr:!id and broth inedia like KBC, PDA, Potalo peeland less
growth on NA. The tests for production of catalase and oxidase en2!mes produced by
the bacteria w,ere positive. They also showed posilive arginine dehydrolase reaction and
riid not prcduce H,S and acetoin. The bacleria showed faculty of reducing nitrate. They
aisc showed alkalrne reaction on milk. Test {or MR. VP and hypersensilive Ieactions were
p,rsitive. The bacleria w3re good inhibitors ol plant pathogers. Percent growlh inhibition
against A.niger (52.38450.74), F.oxysporunl.sp.ciceri (37.5Oe34.37),F.oxysporum
f.sp.udum (40.0451 .42),Macrcphomina phaseolina (41 B1 443,63), Drechslera oryzae

( 58.53 & 67 07 ) Alternarra solani (43.10 e 57.72)bythe appltcation of the two bacterial
isolates were observed. lnhibiticn zone s ( Ciameter in mm ) fornred by the cullure filtrate
of thetwo isolates against A. niger and D. otyzae came in the range of 25.5 to I37 by
fish-spine techtlique when 24 to 48 hrs oltl cultures were used. An overall 75o/o ta
62.5o/o disease reduction had been shown in case of Hog-plum fruit rot due to Aspergillus
niger by the treatment of the lruits with culture filtrate and cell suspension of the bacteria.
Reduction of brown spot disease of rice due lo Drechsleta ctyzae uplo 39.849; and 28.46li
had been observed whan rice plants were treated with cellsuspension beiote inoculation.

Key words : Fluorescent Pseudomonads, Biological control, Brown spot. Fruit rot

Disease of crop plants are responsible for a gocd arnount of loss in prodrrction.

Starting from breeding of disease resislant \ arieties differe nt mclhcds hare be cn

eogaged in different occasions for minimising this production loss. Biological
control of plant disease by using microorganisms. ahhough knou'n Ior long tirne,

has received a thrust in recent times to be used in practieal field. Many micro-
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organisms have been identified in this regard (Klement et ol' 19€6)' Green

fluorescentbacteriaalsocomeundergroupofcontrolagents(Teliz'Arizetol'
r960, unnam arai et al-,-r9g4,Mehair et al,.r9gr).In the present work Pseudomonqs

fiuorescens,uro,*ontroc"uringbacteriainsoilisolatedfromsoilhasbeen
tried tbr the purpose oi 

"ontrotting 
two differeot types of diseases namely brown

spot of rice ( Oryza satival-' ) anO fruit rot of Hog-plum ( Sportdias mombin

Linn').Initialselectionoftheisolatesofthebactcriabytestingtheirinhibitory
properties have been made in vitro'

MATERIALS AND METTTODS

Isolationoffluorescentpseudomonadswasdonefromr,egetablefielcsunderthe
Department of Plant Puihology' B'C'K'V' Initially the bacteria were isolated in

King's medium B (King 
" 

i,tgs+) soils diluted in sterilised water upto 10-+

to l0-5 dilution *.r" piurra in King's meclium. petriplates were incubatcd at

40'i:1'CinB.O.D.incubatorlorgrowthoffluorescentbacteria'Culturesof
bacteriawerepurifiedbysuspendingtheminsterilizeddistilledwaterand
restreakingTheculture,*.,"finallymaintainedinKBCs]antsat5.Cfor
lbrther use. C)nly two isolates named as cuhute No I and culture No' II uere

capable of producing r.rr"*irr, green fluorescent in KBC media selecte d on the

basis of inhibirion ,.ri, on some-fungal plant pathogens. characterisation of the

twoisolatesofrhebacteriawasdonefollowingthemethodsdescribedblKiraly
et ul, U9'14).

Inhibitory properl.ies of the isolated bacterial cultures we re studie d ' by different

metho.Js.Incross.streakingtechniclue'PDAslantsu,ereinocula{ed$,ilhtest
fungiandwerestreakedlacetofacewirh43hrsoldbacterialcultures'S]ants
werethenincubatedat35'tl"CinB'OD'incubator'EachtrsatmentiT)u'as
replicatedfir,etimeswithequalnumberofccntrolrreatnrents(C).Al'ter6da1,s
ofincubation,lungalgrowthinhibitionwasmeasuredbyfollorr,inglornrula,

Percent gror'vth inhibition 9ETxroo'

Where, C 'growth in control tubcs (mm)

T. growth in treatment tubes tnlm)

In Fish spine technique.24 to 48 hrs old bacterial broth clltu,res were centrifused

at 1000 rprn to get cell free culture filtrate' A portion of the decantcd

culturcfiltratewassterilisedforl5minutesatl5lblsqinchinanautoclave.
Anotherportionolcentrifusedculturefiltratewasusedforinhibitiontestag
uasterilised one. Spore suspension (5 .-. 105/ml) of Aspergiltus niger and Drtchs'

leraoryzaer"u*O*r"aon'thesurfaceolPDAplatesbyanatomiserunder
asepticconditions'sterilisedf,slrspinesrveredippedintoeachcatcgcryof

['
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bacterial culture filtrate and put on the petriplates aseptically. - Petriplatcs were

then incubated at 28"t1"C' Radial inhibition was measured after 6 days' The

trial on conrrol of fruit rot of hog-plum (Spondias tnombin) due to Aspergillus

niger wasconducted in laboratory, taking mature grcen fruits of 2 0x l'0 cm size'

Fruits were inoculated with spore suspension of the pathogen ( 5x l06iml )

bysprayingaftersmearingofcarborandumpcwderonthefruitsurface'Tlrefruits
were treated with cell suspension and culture filtrate of fluorescent bacteria

(3 <10? celts/ml) 24 hrs prior to and after inoculalion' Untreatcd but inoculated

and uninoculaled control u,ere maintaincd keeping five replications for each'

Fruits were incubated under bell-jar at room 1e nipe ralure (lt-30 C). The exte nt

ol fruit rot wes estimated visually in lerrns of percent surface area infected and

rotten.

The trials on control ol brown spot of rice ( oryza satit'a ) was also conducted

in laboratory. Spore suspension (5xl06iml) prepared from 7 day old PDA culture

of D. oryzoervas used for inoculation bv spraying. Bacterial cell (48 hrs old)

,o,p.n,io,, (3x10?/ml) were Sprayed on Dular r,ariety of rice plants grown in pots

itO: Aia.; by using hand atomiseras pre and post inoculation trealments at 24 hrs'

interval. Disease assessment has been made following the methods of sinha and

Das (1972). Four different tvpes of spots basetj on the relatire size. nan-:ely large,

medium,smallandminute,werecountedfromdifferentleavesoftheplants.
Eachtypeofspothasbeenassignedavalueofacccrdingtoitssizeasfollows,
suchaslargespotl.0,mediumspot.0.5,smallspot-0.25andminuteSpot00l.
The spots developed on leaves werecountcd and therr nurnber of each group Was

multipliedbyrherespectiveassignedralue.Sumtotolofsuchvaluesgar'ethe
diseaseindexofaplantas sum of the disease index recordcd from all plants

divided by number of plants counled gave the trean discate inde x lor a plant in a

treatment. The effect of treatrnent was expressed as percenf inhibition of symptom

expression (disease index) in terms of that in control plants'

RESULTS AND DISCUSSION

Isolation antl characterisation oJ' green fluotescent hacteria

Isolaticn of fluorescent bacteria have bcen made from soils of a vegelable field

under the Dept. o[Plant Pathology in large number by soil dilution rnethod and

27 isolates of green fluorescent in nature have been detecte d on K ing's nredium B'

On the basis of another selection study following cross'slre aking principle in slanls

only two best inhibilors of at least 7 pathogens ha'r'e been selccted (Table 1)' The

data on the inhibitory property of the selecte d isolate s touard 7 plant pathc'gens

clearly indicates satisfactory inhibition of D. orlzae and A. niger. Culture II
showed good inhibition of Fusurium ax)'spon:m f. sp utlum and A. solani in

addition.
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Table 1" crowth inhibition ot al1:1:ll lulgi !l truorescent eseulomo-'as'

Per cent growth inhibition*
Fu ngi

Culture No. I Culture No. ll

Aspergillus niger

Fusarium ox1s7otum l' sP' ciceri

Fusatium oxYsPotum l' sP' udum

M a cro P ho mi na P haseo ! i na

52.38+*
37.50
40.00
41 81

58.53
43 10

0

50.74
- 4.37
51.42
43.63
67.07
51 .72

0
Dtechslera orYzae

Alternaria solani

Sclerotium roltsii

;6.*-tn', 
" 

h i, t; n bY c ross'st reaki n g' il-qverage of 5 rePlications'

Table 2. Growth inhibition of Aspergiltus niger and Drechslera otyzae \r'Jilh culture fiitrates

of fluorescent Pseudamanas'

Age of

cultule ,

filtrate (hrs)

Diameter of inhibition x zone (mm)

Culture No. I Culture No' ll

A. niger D, orYzae
A niger D. orYzae

24

36

r{s
S

C

NS

c
NS

5
c

13.18**
10.62

0

11.25
10.53

0
11 0l

9.37
0

18"15
12.83

0

17.15
13.75

0

16 G5

11 .53
0

1374
4)'71

0

12.46
1 1.5[

0

11 .35

10.75
0

A' A

',. a8

0

-ir lir
'r 9.9 5

0

305
10.1s

0

---a-

frrffiinlGnG'u' * Au"'us' of 15 replicdtrons

Sl=ri"ririr"a culture f iltrate C-Control

Ns:non
* 616v,'15 

- 
intlitlitio n bY

stgrilizad culture f iltrate'

Table 3. controt of fruir rot of hos-plu* ort,u*::::,,:ynonas:

;ilt* of tuit rotting bY A niget
Treatments

Pre inocuiation
trealment

Pcst incculation
ireatmenl

Culture No I

Culture No. ll

!nocu I ated co ntrol

Uninoculated control

Cell susPenslon

Culture liltrate
Ceil susPensron

Culture f iltrate

25**
EN

0
z5

't00
0

bU

i)

50
75

100
0

* percent of fruit rotting. *s Averaqe of 5 rePl'rcations'

tt5

L



O n fiuore scent P seudomon ads

Table 4. Control or brown spot disease of rice with fluotescent Pseudomonas'

o/o reduction of btown spot disease
Treatment

Pre-inocu lation P ost - inscu lalisn

Culture No. I ( cell susPension ) 28.46*
39.84

0

0
0
0

Culture No. ll ( cell susPension )

Untreated Control

* Eachtreatment has an average of 5 replications, each replication contains 10 plants/

each pot.

The isolates were studied following standard determinative procedures (Kiraly

etal,l974)andwerefoundtobegram-negativeaerobic,rodshapedbacterium,
*otii" porriOty due to presence of flagella. Thc cultures I and II produced green

fluorescentpigmentinanironfreemedium(King'smediumB)atanormalgrowth
*,p.,u.u,"of38".4o.C.ThebacteriumwastentativelyidentifiedasPs.
i;;;;rrrrrafter being compared with a standard isolate previouslv confirmed

from CMI.

In another test for the inhibitory property of the cullures, cullure filtrales when

"or*u 
through fish-spine ln ioa ptu-ter seeded with the bacterium following

methods of Monda' and Mukherjee ( 1978 ) and inhibition zones formed are

prEsented in Table 2. These data also confirmed the inhibitory property of the

cultures both under sterilized and unsterilized conditions' Here also culture II

appeared to be a better inhibitor'

Control o.f lruit rot of hog'plum and browrt spol of rice

Asweretheindicationsfrom inyitrotestresults,goodinhibition of fruit rot has

beenobtainedthroughapplicationoffluorescentbactcriumandbetlerresu]tshave
been obtained wirh cell suspension lvhen applied as pre-inoculaticn trealrncnt.

(Table3).Apriorprotectivespraywirhcelisuspensioncouldprotecttheinjured,
inoculated hog-plum fruits against Aspergillus riger quite satisfactorily'

In case of the foliar disease i.e. brown spot of rice, horvever, tlte reduction has not

beensatisfactoryevenwhenthecellsuspensionlvasappliedpriortoinoculatiou
Spray'Postinoculationtreatmenthasbeenatotalfailure'Itseemsthattwo
possible reasons may be assigned for this failure' First of all the bacterium being

a natural inhabitant of soil has been srtccessful in harbouring an aerial plant

surface to combat the pathogen. As a matter of short coming in the experiment,

the inoculation spray might ha"e dislodged the bacterial cells physicallS' frcm the

leafsurface.Howeverthereasonsofthebacteriumbeingputinanuncommon
habitat tor this particular isolate may be the actual reasons behind the failure'

The success of using green fluorescent bacterium as a biocontrol agent for
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checking a storage disease is

other storage Pathogens'

S. Ra-,', M' Ghosh and li' Mukheriee

significant and deserves extensire trial on different
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