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Abstract 

In this study, 74 PCPR isolates from different varieties of black pepper were characterized for 
morphological, biochemical and nutrient mobilization traits as well as inhibition of PhylopiltllOrn 
capsici (causing foot rot) under ill vitro conditions. Based on the multiple traits, two PCPR 
[(MicrocOCCllS h,tells Schroeter (1872) Cohn 1872 (BRB3) and Elllerobacter aerogenes Hormaeche and 
Edwards 1960 (AL) (BRB13)] were shortlisted for further growth promotion studies. For biocontrol 
studies, three PCPR [(Bllrkholderia cepacia (Palleroni & Holmes 1981) Yabuuchi et al. (1993) (BRB21), 
PselldolllOl1aS aerugil10sa Schroter (1872) Mfgula 1900 (BRB28) and Serratia marcescens Bizio 1823 
(AL) (BRB49)] which showed >70% inhibition of P. capsici were shortlis ted . The results from 
green house study on growth promotion indicated that application of M. 'llte/.IS (BRB3) + 75% 
recommended dose (RD) of N + 100% RD of PK produced ta ller plants, longer roots, greater fresh 
biomass, more number of leaves and nodes in black pepper. This suggested a 25% reduction in 
chemical N fertilizer in the presence of M. Illte/IS (BRB3). In the green house s tudy on biocontrol, 
lowest foot rot (32.77%) and taller plants (332.0 cm) were observed with B. cepacia (BRB 21), 
which was on par with chemical treatment. This is the first report on the potential of PCPR like 
M. Illtells for growth promotion and B. cepacia for management of P. capsici in black pepper. 
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Introduction 

Black pepper (Piper l1igrulll L.) is an important 
commodity traded g lobally and the annual 
d e mand for thi s most important spi ce is 
between 200,000-225,000 Mg accounting fo r 
20% of the world spice trade. Presently, a 
successful black pepper crop requires large 
amounts of chemical inputs that ha ve a n 

adverse effect on soil quality as well as the 
produce. Hence, efforts are on to devise methods 
that help in reducing chemical input use. In 
thi s context, plant g row th promoting 
rhizobacteria (PCPR) have been found to be 
successful and have, therefore, been widely 
employed in many crops. 

PCPR are free living bacteria that aggressively 
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PGPI< effeclS 01/ black pepper 

coloni ze and mul tiply On the roots (Adesemoye 
el al. 2009). The d irec t effec ts a re throu h 
blOfe rllh za llon,. s timulation of root growth a~d 
rhl zoremed la tl on whil e l' lld '· t ff ' ll ee e ec ts a re 
thro ug h redu cti on in di sease in cid en ce 
Comm on PCPR ' I d I . . 
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MorpllOlogical and biochelllical c/lnracterizatioll 

A ll th e iso la tes we re stu d ied fo r the ir 
n., orphologica l cha racters viz ., cell fo rm and 
slzle, g ram sta ining, Spore fo rlllat ion motilitv 
co a ny pig t · 'J' . Inc u e t le s tra Ins in the 

genera AClllelobacler, Alcaligeiles, Arlhrobacler 
Azospll'lllillll, Azolobacler Bacl'II,ls B ... ' k " 
B kl I . " CllCi /l IC la, 

men a lIon and p rod uction of UV-
fluorescent pigments. The biochemica l traits 
~:"udl ed we re tes ts fo r m eth y l red , Voges 

III' 10 dena, Ellterobacter, Erwill in, F1avobacteriulJI 
Pselldollloilas, Rhizobilllll and Serratia (Lugtenb ' 
& Kamllova 2009) . erg 

oskauer (VP), citra te, p resence of oxidase and 
ca talase, s llccinic acid, ca rbohydrate utiliza tion 
p a t te rn s, N H, produ cti on, a nd g row th a t 
va rYlllg tempera tures (28°C, 37°C 41°C 500C 
and 60' C) and salt concentrations ('1,)( 2~1 501 
7'M d 10rc 0 , (0, 10, 

Severa l s tudies have shown that PCPR 
I b f no t on y ene It crops (Kurabachew & Wydra 2013) 

but al so Improve the use effi ciency of fe rtili zers 
and manures thus allowing redu ced applica ti on 
rates (Adesemoye el al . 2009; Dinesh el al. 2013) 
Whll~ the ben efi cial. effects of PCPR are widel; 
repolted, VeI y httle Informati on exists on PCPR 
for black pepper O'II" p .' b" . lunary 0 jecllve was to 
study the effects of new promising PCPR On 
black pepper grow th promotion and biocontrol 
of PhytophtJlOra capsici causing foot rot. 

Materials and methods 

Soil sampling 

For isola tion of PCPR, soils were collected fro m 
the rhl zosphere of fi ve different va ri e ti es of 
healthy black pepper vines grown in different 
~eographlca l regions of Kerala s ta te (India) and 
;~nataka s ta te (Indi a). The so il s s t ro ng ly 

a enng to the roots and within the space 
by the r oots were considered as the 

hizoSIPh,erp so d (Carc ia el al . 2005) . Soil 

IDetwI,pn were collected from s ix randoml y 
June to Jul y) selected black pepper 

ranlsfe,u""n,drle r each va ri e ty and immedi a tel 
to a.n ice box for transport. In th~ 

the hVlllg plant materi al and coa rse 
were re moved prior to es tima ti on of 

Oisture content in the samples. 

of PGPR 

o an 0 NaCI) as described by Holt el al 
(1 994) and Tindall el al . (2007). Other traits lik~ 
Indole acetic acid (IA A) was determined by the 
method of Sawar & Kremer (1995) d . 
o f II II , p ro uctlOn 

ce -wa -degrading enzy mes (a-a my lase 
cellulase, pectinase and p rotease) and NH b ' 
the m e th od s d esc ribe d by C . ' Y Sl appu cc lllo & 

l e rm a n (1992), HCN by the m e th od of 
Kloepper el al. (1 991), P solubiliza tion by the 
me th od of Cau r (1 990) K so lubT t ' d 'b d ' I l z a IOn as 

esc n e by Hu el nl. (2006) and Zn 
so lubili za ti on by the m e th od of 
Venkataknshnan el al. (2003). 

In vitro screening of rhizobacteria for biocollirol 

The rhizobacteria l isolates were screened usin 
dual pla te culture (Berg el al 2005) . g 
PI I . . . aga inst 

'ytoplthora capslCl, causing foot rot. Briefl 
mycelial plug of ac tively g rowing P. cap~'ic~ 
(ISola ted from black pepper) was placed in the 
cenll e.of the carrot aga r medium and the PCPR 
w as s trea ked 2 cm a way on e ither s ide of 
;~~ceha.1 plug. Pla tes. were then incubated a t 

C fOl 5days or until the leading edge of the 
pa thogen In the control plate reached the edge 
of the pla te. The radial growth of mycelium was 
measured and inhibition was estimated using 

samples were serially diluted upto 10.10 
plated On nutri ent aga r (NA) and 
. at 28°C for 2-3 days. The individual 

the formula, 1= [C-T/C] x 100 wh I ' I . , ere, IS t l e 
percent lIlhibition and C and T are the radi al 
g row th of the p a th ogen in contro l and 
trea tment, respectively. Rhi zobacteria l isola tes 

colonies ex p ' d f . ' Iesse as number of 
th onnlllg units (CFU) per g ram of soil 

en selected and subcultured on NA The 
thus obt · d . 

in 400/, a llle were cryopreserved at -
° glycerol for further s tudies. 

that showed > 70% inhibition of P .. 
sl ·t I' d f . caPSICI were 

10 1 - Is te or green house s tud ies. 

Iden tijicalioll of bacterial isolates 

The preliminary identifica ti on of the isolates 
was d one us ing th e Be rgey's Manual of 








