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Abstract E b I . agglomernns . . 1 d' Pse lldomonas filloreseens, nlero aeel . . 
Twenty rhi zobactenal cultures m c u . m g d " dl' tl'ons to eva luate their e ffI cacy m 

d d '" VIt ro an !II V IVO con . 'b and Bacillus sp. were teste un er I 1 . 'de lce of soft rot disease in ginger (Z"'gl er 
. . t I · d reducing t le mCI I . . . 

inhibiting Pytl""'I~ my rlO y tllII ~I~ f he tested rhizobacte ria l cultures s igntfIcantly m-
offieinale). Under III VItro condItIons, 19 0 t cultures under ill vivo conditions indica ted that 
hibited P. mynotylllll1. Evalua tlO.n of th ese ressin the pathogen. Five o f the isola tes w hen 
seven of th e isolates were effectIve m sup~ b g lar mycorrhi zae) also enhanced root 
inoculated along with Gloll1l1s sp. (ves lcu ar ar u scu 
development w ithout disease incidence. . . 

. P domonas fillorescens, pythium myriotylllln, rll1 zobacten a, 
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soft ro t. 

Introduction 

Soft rot incited by P . aphanidermatll'" (Edson) 

F't P vexans de Bary and P. mynotylllll1 
I zp, . f . 

Drechsler is a seri ous di sease 0 gmg~ r 
(Zi"giber officinale Rosc.) in India resultmg m 
mo re than 80% crop loss (Joshi & Sharma 
1982' Sanna 1994). In Kerala, losses as hIgh 
as 90% during years of heavy incidence was 
also reported (Rajan & Agnihotri 1989). The 
disease is manifested initially by foltar yel
lowing and later water soaked lesions ~ppear 
on the collar of the pseudostem ,:"ll1Ch ex
tend to rhi zomes and leaves resultmg m ~ot
tin g o f th e entire plant. Th~ disease bemg 
both seed and soil-borne, dIsease manage
ment involves measures tha t effectively sup
press the pathogen through cultural, bIOlogI
cal and chemical m ethods (Dake & EdIson 
1988; Sarma 1994). Use of Plant Growth Pro
moting Rhizobacteria (PGPR) and VesIcular 

Arbuscular Mycorrhizae (VAM) are som~ of 
the effective m ethods which can be explOIted 
for disease control. Rhi zobacteria are Ideal 
for use as biocontrol agents as they can pro
vide the frontline defence for plant roots 
against attack by various pathogens (Pal & 

J 1 1· 1998) Among th e rhl zobacten a, 
aal . 'II,IS 

Pselldomonas filloreseens Migula and Bael 
sp. are effec tive candidates for blOcontrol 
ow in g to the ir rhi zosphe re co mp eta nce 
(Ahmad & Baker 1987). These organtsms are 
reported to be very u seful as biocontrol 
agents against several soil-born~ pathogenS 
such as Sclerotinia sclero tlOrl/1II (LIb.) de Bary,. 
Fu sarium oxyspol'llln 5ch!., Rizoctol1la solall' 
Kuhn Ma crop homina plwseollna TaSSI, 

., d R Islo"'" pythillm vexa ns d e Bary a n " Tl 
solanaeea nlll1 Yabuuchi (Singh et al. 2003) .. '~ 
inhibito ry e ff ect of P. fluoresceIlS aga InSt 
Phytophthora capsici Leonian causing foot ro 

13 1 

d isease in b lack pepper has been s tudied in 
deta il (Pau l el al . 2001). In g inger, attempts 
have already been made to manage the dis
ease using antagon istic microorganisms and 
resident and non-resident iso lates of Tricho
derma sp. (Shanmugam el al. 1999; Ram et al. 
2000). The objec ti ve of the present s tudy was 
to screen rhizobacteria for developing an ef
ficient disease management s trategy for th e 
management of soft ro t disease of ginger. 

Materials and methods 

SO llrce of rlrizobaeleria 

The PGPR isolates m a intain ed in th e 
Biocontrol Repository of Ind ian Institute of 
Spices Resea rch, Ca li cu!, were used for th e 
experiment (Table 1). The isolates were se
lec ted based on their inhibitory potential 
against path oge ns suc h as P . capsici, P . 
vexa llS, P. aplran idennat llm a nd nem a tod es. 
Among th e 20 isolates selected , three isola tes 
(IISR-6, 13 and 51) had inhibitory effect on 
P. caps ici both under in vitro and in vivo con
ditions and two isola tes (JISR-859 and 853) 
had nematicidal action on Radophoilis sinlilis 
Cobb a nd Meloidogylle ill cognita Kofoid & 
Chitwood, th e major nematode parasites o f 

Table 1. Rhizobacterial isolates used in the experi
ments 

Isolate No. 
IISR-6 
IISR-1 3 

1 
IISR-147 
IISR-148 
IISR-149 
IISR-150 
IISR-151 
IISR-152 
IISR-1 53 
IISR-853 
IISR-859 
IISR-906 
IISR-907 
IISR-909 
IISR-91O 
IISR-912 
IISR-913 
IISR-914 
!!SR-915 

Species 
Pseudomollas f llwrescens 
P. {1l1orescel/s 
P. filloresce/ls 
Bacil/lls sp. 
Bacil/lls sp. 
Bacil/lls sp. 
Bacilllis sp. 
Bacil/lls sp. 
Bacil/us sp. 
Bacil/us sp. 
P. {lllorescel/s 
P. f/lioreSCells 
B. leI/ filS 
Bacilllls sp. 
B. polYlIlixa 
Bacilllls sp. 
Enferobacfer agglomeralls 
Bacilllls sp. 
Bacilllls sp. 
Baeilllls sp. 

Bltai et al. 

g inger (Anandaraj & Sarma 2003; Beena el al. 
2003) . 

Isola lion of pathogen 

Pure culture of P. myriolylll lll was isolated 
from soft rot affected rhi zomes of ginger col
lected fro m llSR Farm, Peruvannamu zhi, d ur
ing the m o nsoon period of 2002 and main 
tained in Potato Dex trose Agar (PDA) tubes 
for furU,er use. It was furth er sub-cu ltured 
in PDA for ill vitro and ill vivo eva luation. 

]n vitro screening 

The isola tes selected were screened in initial 
laborato ry tests for th e ir ill vitro inhib ition 
against P. lIlyriotyllllll . The pathogen was in 
oculated in th e centre of 90 mm petri dish 
and was s treake d w ith th e res pectiv e 
rhi zobacterial cultures o n e ither s ide, 3 cm 
apart. The plates were incuba ted under labo
ratory conditi ons. The linea r growth of the 
pathogen towa rds the bacterial growth was 
measured after 72 h and the percentage inhi
bition was compared with control using the 
formula , 1= C-T IC x 100, w here, I is the per 
cent inhibitio n and C and T a re the radial 
growth of th e pathogen in control and trea t
ment, resp ec ti vely. 

In v ivo screellillg-Experilllent I 

The effi cacy of rhi zobacteri a l cultures was 
compared with conventionally used fungicide 
namely, metalaxyl- mancozeb in pot culture 
experiments in the greenhouse. The s tud y 
compri sed of 22 trea tments with three rep
li ca tions in a Randomized Block Design . 

Rhizobacterial inoculum prepa ration 

The rhizobacterial cultures were initiated by 
streaking the s tock cultures into nutrient agar 
pla tes and incubating at 24°C for 24 h. A loop 
full of these cultures were trans ferred to 10 
ml s teril e di s tille d water and di s tributed 
thoroughly by shaking. One ml of this cul
ture suspension was inoculated to 300 ml of 
nutrient broth and incubated by shake cul 
ture for 48 h. The 300 ml so lution was di
luted to 1 I and used as th e rhi zobacterial 
inoculum for treating th e seed as well as for 








