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kindly supplied by Wayne Taylor, Chemistry 

Department, University of Manito恤， Winnipeg , 

Canada and authentic pyrrolnitrin was obtained 

from Fujisawa Pharmaceutical Co., Osaka , Japan. 

Antilungal Spectrum 01 the Antibiotics 

The purified antibiotics in methanol were 

diluted to 100μg/ml with sterile distilled water 

and the solutions were assayed against Rhizo

ctonia solani (AG-2 type 1) , Pythium ultimum, 

Fusarium roseum, Botrytis cinerea, Alternaria bras

sicae, Gaeumannomyces graminis and Cladosporium 

cucumerinum by placing 100μ1 into wells cut into 

pota to dextrose agar (PDA) plates inoculated 

with the test fungus . The plates were incub

ated at 2S.C for 3-S days. The plates were then 

examined fo r evidence of clear zones around 

the wells. Each treatment was kept in 3 

repli cates and repeated thr ice. 

Antibiotics Stability to Test Fungi 

In order to study the stability of the 

antibiotics, test fungi were inoculated into 

Erlenmeyer flasks (2S ml capacity) containing 

Czapek dox broth (10 m l) supplemented with 

the purified antibiotics (100μg/ml). Flasks were 

incubated for 20 days at 25.C under stationary 

conditions. At the end of incubation , reisolation 

of the an tib iotic was made and assayed for 

toxicity by the procedure described earlier. 

Each treatment was kept in four replicates and 

repeated thrice 

Ellect 01 the Antibiotics on R. solani 

On e third of the culture and media of R. 

solani on a PDA plate was removed and the 

space filled with PDA containing 100μg/ml of 

the purified antibiotics. After 10 days incubat

ion at 25.C samples of mycelium along the 

border with the new PDA were removed for 

microscopic examination and for reinoculation 

onto fresh PDA. 

Efficacy of rapeseed treatment with antib

iotics or bacterial culture: Nonsterile soil 

(peat-mix) containing S g of R. solani inocu lum 

per 1 kg of peat-mix soil was prepared. Surface 

sterilized rapeseeds (Brassica Ca1何ρestris cv 

Tobin) were coated with methy l cell u lose 

slurry mixed with 100μg/ml of the purified 

ant ibiotics and assayed by the procedure des

cribed by Howell and Stipanovic (1 979) . Canola 

seeds treated with 100μg/ml of each an tibiotic 

were planted in R . solani infested or noninfested , 

nonsterile soil and kept in the greenhouse for 

30 days. Pots were watered every other day . 

Samples (20 seeds/ pot , 3 x) were taken out a n d 

examined for rotted roots. Each experiment 

was repeated twice 

Pots in triplicate containing nonsterile soil 

infested with R. sola削 or noninfested soil were 

planted with 1 ml of thick bacterial suspension 

(1 X 107 cells/ m l) . An additional 1 ml per seed 

was added to the cover soi l. The pots were 

incubated and data recorded as described for 

the antibiotic trea t ed assays (Table 2) 

After 30 days , the root samples from infested 

and noninfested pots were recovered and sur

face disinfected by washing them for successive 

1 minute intervals in 1% sodium hypochlorite, 

70% methanol and sterile wate r. Root sections 

were plated on 2 % water agar and examined 

after 48 hours for evidence of mycelial g r ow t h 

Persistence 0/ the Antibiotics in Soil 

Purified antibiotics (100μg/g) were mixed 

with nonsterile soil maintained at 15% moisture 

at 2S.C . Every 3 days , three replicate 100μg 

samples of treated soil were transferred to 

penicylinders placed on the surface of PDA 

plates (6 penicylinders/ plate). Each sample 

was moistened with 100μ1 of sterile water and 

the plate center was inoculated w ith a PDA 

plug of R . so似的 (7 days old). The plate was 

incubated at 2S.C for 5 days and the widths of 

clear zones around the penicylinders were 

recorded. The controls consisted of sterile soiL 









141 Dahiya et al. - Biological control of Rhizoctonia solani by Pseudomonas fluorescens 

Program of the Government of Alberta. Part of the 
work was financed through Operating Grant No. A0491 
from the Natural Sciences and Engineering Research 
Council of Canada to J. P. T . 

Literature Cifed 

Anonymous , 1953. Difco Manual of Dehydrated Culture 
Media for Microbiological and Clinical Laboratory 
Procedures , 9th edn. Difco Lab Inc., Michigan. 

Buchanan , R. E. and N.E. Gibbons (eds.). 1974. Bergey's 
Manual of Determinative Bacteriology , 8th edn. 
Williams and Wilkings, Baltimore. 

Colyer, P. D. and M. S. Mount. 1984. Bacterization of 

potato with Pseudomollas 戶utida and its influence 

on post harvest soft rot disease. Plant Disease 68 

703- 706. 


Cook, R. J. and A. D. Rovira . 1976. The role of bacteria 

in the biological control of Gaeumallllomyces graminis 

by suppressive soils. Soi l. Biol. Biochem. 8 : 269- 273. 


Defago, G., P. Ahi , C. 日. Berling, E. Stutz, C. Voisard , 
D. Hass, and M. Rella. 1984. Characteristics of a 
Pseudomonas fluorescens strain involved in the sup
pression of black root rot of tobacco. Phytopathology 
74 : 799. (Abstr.) 


Ganesan , P. and S. S . Gnanamanickam. 1987. Biolog ical 

control of Sclerotium rolfsii sacc. in peanut by ino

culat ion with Pseudomonas fluorescens. Soi l. Bio l. 


Biochem. 19: 35-38. 

Howell , C. R. and R. D. Stipanovic. 1979. Control of 


Rhizoctonia solani on cotton seedlings with Pseudo

monas fluorescens and with antibiotic produced by 

the bacterium. Phytopathology 69: 480- 482. 


Howell , C. R. and R. D. Stipanovic. 1980. Suppression 

of Pythiunz ultimum induced damping- off of cotton 

seedlings by Pseudomonas fluorescens and its antibio

tic pyolutenin . Phytopathology 70: 712- 715. 


Imanaka , H., M. Kousaka , G. Tamura , and K. Arima. 

1965. Studies on pyrrolnitrin , a new antiotic. 11. 

Taxonomic studies a pyrrolnitrin producing 

strain. J. Antibiot. (To

on 
kyo) Se r. A. 18 : 205- 219. 


Keen , N. T., J. J. Sims, D. C. Erwin , E. Rice , and J. E. 

Partridge. 1971. 6- a hydroxyphaseollin , an anti 

fungal compound induced in soybean hypocotyls by 

Phytoρhtlzora megasρerma va r. Sojae. Phytopathology 

61: 1084- 1089. 


Kloepper , J. W., J. Leong, M. Teintz , and M. N. Schroth. 

1980. Enhanced plant growth by siderophores pro

duced by plant growth promoting rhizobacteria. 

Nature 286 : 885- 886. 


孔在ew ， T. W. and A. M. Rosales . 1984. Relationship of soil 

microorganism to rice sheath- blight development 

in irrigated and dry land rice cultures. 111 Soil 

borde Crop Diseases in Asia. Food and Fertilizer 

Technology Center, Taiwan Book Series No. 26, pp. 

147- 158. 


Pelczar, M. J. and R. D. Reid . 1958. Microbiology. 

McGraw Hill Book Company, New York. 


Sakthivel N. and S . S. Gnanamanickam. 1986a. Toxicity 

of Pseudomonas fluorescens towards rice sheath r ot 

pathogen Acrocylindrium oryzae. Current Science 55: 

106- 107. 


Sakthivel , N. and S. S. Gnanamanickam. 1986b. Bacter

ization of rice with Pseudomonas fluorescens reduces 

sheath- rot infection . International Rice Research 

Newletter 11 (3): 17- 18. 


Sakthivel , N., E. Sivamani , N. Unnamalai , and S . S . 

Gnanamanickam , 1986. Plant g r owth- promoting 

rhizobacteria in enhancing plant growth and sup

pressing plant pathogens. Current Science 55: 22-25. 


Schoental , R. 1941. The nature of the antibacterial 

agents pressent in Pseudomonas pyocyanea cultures. 

Bri t. J. Exp. Patho l. 22 : 137- 147. 


Schroth, M. N. and J. G. Hancock. 1982. Disease suppres

sive soil and root colonizing bacteria. Science 216: 

1376- 1381. 


Sippell , D. W., J. G. N. Davidson, and R. S . Sadasivaiah. 

1985. Rhizoclonia root rot of rapeseed in the Peace 

River region of Alberta. Can. J. Plant Patho l. 7: 

184- 186. 


Takeda , R. 1958. Pseudomollas pigments L. Pyroluteorin . 

a new chlorine-containing pigment produced by 

Pseudomonas aeruginosa. Hakko Kogsku Zassch i 36 : 

281. 


Weller , D . M. S. and R. J Cook. 1983. Suppression of take 

all disease of wheat by seed treatments with 

fluorescent pseudomonads. Phytopathology 73: 463
469. 


Weller, D. M. S. and A. D. Rovira. 1984. Suppression of 

take all disease of wheat in South Australian soils 

by fJuorescent pseudomonads. Phytopathology 74: 

806. (Abst r. ) 






