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EXTENDED ABSTRACT

Chilli is an im portant and essential com ponent o f  daily  Sri Lankan diet. This crop 
is susceptible to w ide range o f  virus diseases w hich resulting for heavy crop losses. 
Am ong these, Chilli Veinal M ottle V irus (C hiV M V ) is one o f  the m ajor prevalent virus 
(Anon, 2001). V iruses differ from  other p lan t pathogens and pests because they  cannot be 
eradicated chem ically. U tilization o f  beneficial m icrobes isolated from rhizosphere, 
referred to  as P lant G row th Prom oting R hizobacteria  (PGPR), m ight offer a prom ising 
viral disease control strategy. Pseudom onas fluorescence, a  PGPR, com m only used as bio 
control agents, is reported to apply  against several viral diseases (M aurhoper et a l.9 1994; 
E lbadry et a l., 2006; Rakib e t a l.y 2012). H ow ever, no  detail studies have been conducted 
on the application o f  P . florescence  against C hiV M V  in chilli in Sri Lanka. This study 
w as conducted to evaluate the effectiveness o f  P . fluorescence  against C hiV M V  in chilli. 
Specific objectives are the isolation o f  P . fluorescence  from  chilli rhizosphere, 
identification and confirm ation o f  isolates as P. fluorescence, and testing the efficacy o f  
P. fluorescence  in inducing resistance in chilli against ChiV M V .

R hizosphere soil adhered to  the  roots o f  the  healthy chilli plants w ere collected 
from the chilli cultivations located a t M ahailluppallam , H am banthoa, M atale and 
A thurigiriya areas. B acteria w ere isolated from  th e  rhizospherc^-soil by dilution plate 
count technique on K ing’s B  (K B ) m edia (K ing e t a l.9 1954). B acterial colonies grown on 
KB m edium  w ere observed under U ltra  V io le t (U V ) light and fluorescent colonies w ere 
isolated. A ll isolated colonies w ere then subjected  to  b iochem ical assays (G ram  reaction, 
catalase test, semi solid m edium  test, starch hydro lysis test, m ethyl red vogas proskauer 
(M RV P) test) according to B ergey’s M anual for D eterm inative B acteriology (Breed et 
a l , 1989).

Efficacy o f  the isolates o f  P. fluorescence  w as  separately  tested by seed treatm ent 
and soil drench m ethod. In  seed treatm ent, ch illi seeds (variety  M I -2 )  w e r e  soaked fo r  18  

hrs in each bacterial suspension nam ely, M l ,  M 2, A T C 2, M TC3, and H4, separately and



in soil drench method, one month old chilli plants o f variety MI-2 were dipped in each 

bacterial suspension. Seeds and plants treated with water was used as a control. In both 

method bacterial concentration lxlO8 cfu/ml was used. Five weeks old treated plants 

were mechanically inoculated with ChiVMV infected sap (l:10w/v) in phosphate buffer 

pH 7.0. Each isolate (treatment) was replicated four (three plant/replicate) times and the 

plants were arranged according to the complete randomized design.

To examine the effect of isolates o f P. fluorescence, plant height, fresh and dry 

weights o f the shoots and roots were measured at the end of the experiment. Disease 

severity rating was made from one week to eight week after post inoculation by using the 

following rating scale on the leaves. 0- No symptoms, 1- <10 % canopy infection, 2-11- 

25 % canopy infection, 3- 26-50 % o f canopy infection, 4-51-75 % canopy infection, 5- 

>75 % canopy infection. Accumulation of ChiVMV in foliar tissues was determined by 

double antibody sandwich Enzyme Linked Immunosorbance Assey (DAS-ELISA) using 

commercially available antiserum for ChiVMV. For each experiment, disease severity 

was measured by the area under disease progress curve (AUDPC). Data were analyzed 

using analysis of variance (ANOVA) in SAS. Means were compared using Least 

Significant Different (LSD).

A total of 25 soil samples were collected and 5 isolates were identified as P. 
fluorescence using culture characters on KB and biochemical tests. There was a 

significant difference (P=0.0001) among all five isolates compared with the control in 

both application methods. All isolates in both application methods showed lesser d isease  

severity compared to untreated plants. Furthermore, isolate M2 showed the least disease  

severity in both application methods. Similar results were demonstrated by Damayanti 

and Katerina (2008) in which rhizobacteria treatment on hot pepper inoculated with  

tobacco mosaic virus (TMV) and chilli veinal mottle virus (ChiVMV) exhibited m ilder 

symptom expression compared with control plants. There was a positive correlation o f  

disease severity with time in all isolates in both application methods. In seed treatment 

method, isolates MTC3, ATC2 and M2 showed less disease severity with time w hile in 

soil drench method, isolates MTC3 and M2 only showed less disease severity with tim e  

compared to untreated plaijts.

All five tested bacterial isolates showed their ability to enhance plant growth in 

both methods. There was no significant difference (0.17) between the two application  

methods with respect to plant height. However, there was a significant difference am ong  

the treatments (0.0001). Furthermore, there was an interaction between the application  
methods and treatments for plant height (0.0001). In seed treatment method, there w a s no



significant difference in plant height com pared  to  the control. H ow ever, a  significant 
difference in p lant height com pared to  the  control w as observed in the  soil drench 
m ethod. This result indicates that application o f  P. flourescertce as a  soil drench has 
increased the p lant height.

The fresh w eights o f  the roots w ere significantly  different (0 .0156) betw een tw o 
m ethods o f  application as well as am ong the treatm ents (0.0209). Further, R oot fresh 
w eight is h igher in seed treated plants than  the p lants o f  soil drench m ethod. There is an 
interaction betw een application m ethods and treatm ents (P=0.035). In seed treatm ent 
m ethod, root fresh w eights w ere h igher in all the isolates than that in untreated plants. 
How ever, in soil drench m ethod, there w as no significant difference am ong treatm ents. 
This clearly indicates that seed treated  w ith P. flourescertce has increased the root 
growth.

W hen consider shoot fresh and dry  w eights, there was a significant difference 
betw een the tw o application m ethods and am ong the treatm ents. B ut roo t dry w eight 
differed am ong treatm ents. There is no interaction betw een the application m ethods and 
treatm ents in above three grow th param eters. Shoot fresh w eight w as h igher in A TC2, 
M l and M 2 isolates than that in control. C om paratively, shoot dry w eight w as high in the 
isolates; A TC2 and M l. W hen consider roo t dry  w eight, it was high in the isolates A TC 2, 
M l, M 2 and H4 com pared to  control. This is in agreem ent with the results o f  Parm er and 
D adarw al (1999), w here PGPR treatm ent o f  groundnut plants increased the dry  w eight o f  
root significantly.

There is a  significant difference (P =0.02) in virus concentrations betw een the tw o 
application m ethods and betw een treatm ents (P=0.0066) based on D A S-ELISA  test 
results. Seed treated  plants showed lesser virus than  soil drench plants. Furtherm ore, 
there is no interaction between the treatm ents and application m ethods (0.189). the m ean 
ELISA absorbance values o f  the plants treated  w ith bacterial isolates M TC 3, A TC2 and 
M 2 show ed negative reaction to  the ELISA  test as well as low virus tite r com pared to  the 
untreated plants. These results show ed th a t treating  plants with P.fluorescence enhanced 
the plant grow th w hile reducing virus titer. Furtherm ore, some o f  the bacterial treatm ents 
could m aintain better plant grow th characters than the control plants, even w hen they 
w ere infected by ChiV M V . These results w ere in agreem ent w ith D am ayanthi et al. 
(2007) w hich evaluated the application o f  roo t colonizing bacteria against tobacco  m osaic 
virus in hot pepper. A ccordingly, treatm ent o f  hot pepper seeds and plants w ith 
rhizobacteria im proved hot pepper health  and its productivity through the prom otion o f



host nutrition and grow th and stim ulation o f  p lant host defenses rather than an tagon ism .
In th is study, it is dem onstrated for the first tim e that P. fluorescence is effective  in 
m anagem ent o f  C hiV M V  in chilli.

P. fluorescence  reduced the severity o f  ChiV M V  disease in chilli and e n h an ced  
the plant grow th in both seed treatm ent and soil drench application m ethods. F u rth e r, 
individual treatm ent o f  P. fluorescence  resulted in different level o f  ChiVM V co n tro l in  
chilli. Further studies are recom m ended to  increase the efficacy o f  m anagem ent o f  
ChiV M V  in chilli using P. fluorescence.
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