
BIBLIOGRAPHY

123



Annamalai, P. and Lalithakumari, D. (1987). Cross resistant mutants of Drechslera 

oryzae. Ind Phytopath. 40:296.

Annamalai, P. and Lalithakumari, D. (1990). Decreased activity of Drechslera 

oryzae field isolate to endifenphos. IndPhytopath.43 (4):553-558.

Arora, R. K., S. S. Kamble and L. V. Gangawane (1992). Resistance to metalaxyl 

in Phytophthora infestans in Nilgiri Hills of South India International Phytophthora 

Newslatter, U. K.18:8-9.

Bhale, U. N. (2002). Studies on management of some important diseases of spinach 

in Maharashtra. Ph.D. Thesis, Dr. Babasaheb Ambedkar Marathawada University, 

Aurangabad.

Bharade, S. S. (2002). Studies on management of fruit rot of pomegranate.. Ph.D. 

Thesis, Dr Babasaheb Ambedkar Marathawada University, Aurangabad.

Bollen, C. J. and Van Zaayen (1975). Neth. Jr. PI. path. 81:157-167.

Bollen, G. J. (1983). Pathogenecity of fungi isolated from stems and bulbs of lilies 

and their sensitivity to Benomyl. Neth. J. Path 83:317-329.

Brent, K. J. (1978). Chemical control of plant disease, some relationship to pathogen 

ecology. In Plant Disease: Epidemiology (Scott, P. R. and A. Bainbridge. Eds. 

Blackwell, Oxford.).

Brown, I. F. and H. R. Hall (1979). Induced and natural tolerance to fenaximol (ES- 

222) in Cladosporium cucumerinum and Vnturina inaqualis. Phytopathology 69:914. 

Chander, M. and Thind T. S. (1995). Development of Carbendazim resistance in 

Gloeosporium ampelophagum and strategies for its management. Ind. J. Mycol. Plant 

Pathol. 25, pp. 25-33.

Chaudhary, K. C. and B. L. Putto (1984). Fungicide resistant strain of Venturia 

inaequalis in Kashmir a prediction, British Crop Protection Conference (Pest and 

Diseases) 6A-12:509-514.

Chhata, L. K. (2005). Evaluation of Fungicides for the Control of Altemaria Blight 

of Castor. Journal of Mycology and Plant Pathology. 35(1):88.

Davidse, L. C. (1973). Antibiotic activity of methyl benzamidazole-2-ylcarbamate 

(MBC) in Aspergillus nidulans. Pest Biochem. Physiol. 72:174-193.

Davidse, L. C. (1981). Resistance to acylalanine fungicides in Phytophthora 

megasperma f. sp. medicaginis. Neth. J. Plant Pathol. 87:17-31.

Dekker, J. (1977). Resistance in systemic fungicides (ed. R,W.Marsh.) Longman, 

London and New York.

124



Dekker, J. (1982). Introduction to course on fungicide resistance. In: fungicide 

resistance in crop protection (Dekker J. and Georgopolous, S.G. Eds) C.A.P.D. 

Wageningen, Netherlands. Pp., 123-128.

Dekker, J. and A. J. Gielink (1979). Acquired resistance to pimarcin in 

Cladosporium cucumerinum and Fusarium oxysporum f. sp. narcissi associated with 

decreased virulence. Neth. J. Plant Pathol. 85:67-73.

Delp, C. J. (1980). Coping with resistance to plant disease control agents. Plant 

Disease 64:652-658.

Deip, C.J.and Kiopping, H. L. (1968). Performance attributes of a new fungicide 

and mite ovicide candidate. Plant Dis. Reptr. 52:95-99.

Dovas, C. G. Skylakakis and S. G. Georgopoulos (1976). The adoptability of 

benomyl resistant of population of Cercospora beticola in northern Greece. 

Phytopathology 66:1452-1456.

Eckert, J.W. (1978). Post harvest disease of citrus fruits, Outlook on Agric. 9:225- 

232.

Eckert, J.W. (1982). Fungicides resistance in Penicillium decay of Citrus fruits. In 

fungicide resistance in crop protection (J. Dekker and S. G. Georgopoulos Eds.) 

Wageningen, Netherlands. Pp.231-250.

Elad, Y., Yunus, H. and Katan, T. (1992). Multiple fungicide resistance to 

benzimidazole, diearboximides and diethiophencarb in field isolates of Botrytis 

cinerea in Israel. Plant pathology, 41:41-46.

Fuchs, A., S. P. de Raig, Tuyl, J. M. Van and F. W. de Varies (1977). Resistance 

to triforine: a non-existant problem. Neth. J. Plant Pathol. 838:189-205.

Gangawane, L. V. (1981). Fungicide resistance in crop protection. Pesticides 

15(11): 12-16.

Gangawane, L. V. and Kamble, S. S. (1993). Synergistics effects of fungicides on 

Carbendazim resistance in Macrophomina phaseolina resistant causing charcoal rot of 

potato. In: Proc. WZ Mech ofIPSPKV, Akola (Eds. Mayee, C.D. et al.) pp. 62-63. 

Gangawane, L. V. and S. A. Shaikh (1988). Management of resistance in Pythium 

aphanidermatum to aluminium ethyl phosphate. Curr. Sci. 57(16):905-906. 

Gangawane, L. V., Kamble, S. S. Ad Arora, R. K. (1995). Synergistic effects of 

fungicides on metalaxyl resistant isolates of oiPhytophthora infestans from Nilgiri 

Hills. Indian J. lant Prot. 23:159-162.

125



Gangawane, L. V.,S. S. Kamble (2001). Use of other agrochemicals in the 

management of charcoal rot of potato caused by Macrophomina phaseolina resistant 

to carbendazim frontiers in fungal biotechnology and plant pathogens relations, pp. 

58-62.

Gangawane, L.V. and B.R.C.Reddy (1985). Resistance of Aspergillus jlavus to 

certain fungicides ISPP. Chemical control Newslatter 6:23.

Gangawane, L.V. and B.R.C.Reddy (1986). Micronutrients reduce the resistance to 

Carbendazim in Aspergillus jlavus. ISPP. Chemical control Newsletter 7:19-21 

Gangawane, L. V. and B. R. C. Reddy (1988). Production of aflatoxins by 

Aspergillus jlavus and its resistance to fungicides in India. 9th World Congress on 

Animal Plant and Microbial Toxins, USA. Pp.96.

Gangawane, L.V. and R. S. Saler (1981). Resistance to fungicides in Aspergillus 

jlavus. Neth. J. Path. 87:254.

Georopoulos and Zaracovitis (1967). Tolerance of fungi to organic fungicides. Ann. 

Rev. Phytopath. 5:109-130.

Gisi, U., H. Binder and E. Rimbach (1985). Synergistic interactions of fungicides 

with different mode of action. Trans. Br. Mycol. Soc. 85(2):299-306.

Grabaski and Glisi (1987). Qualification of synergistic interaction of fungicides 

against Plasmopara and Phytophthora infestans. Crop Protection. 6:64-71.

Griffin, M. J. (1981). Plant Pathology. Notes No.38, fungicide resistance ADAS 

South Western Region, UK.

Gullino, M. L., Leroux, P. and Smith, C. M. (2000). Uses and challenges of 

novelcompounds for plant disease control. Crop Protection, 19:1-11.

Gullino, M. L., Romano, MX. and Garibaldi, A. (1986). Fungicide resistance in 

tomatoes in Indian green house. In British Crop Protection conference pest and 

diseases, 1984, BCPC, Cryodon, pp447-452.

Gutter, Y. A., Shacharai, M. Schiffman Nadel and A. Di Noor (1981). Biological 

aspects of citrus moulds tolerant to be nzamidazole fungicides. Phytopathol, 71:482- 

487.

Hartill, W.F. T. (1983). Development in New Zealand of resistance to 

dicarboximides fungicides in Botrytis cinerea to acylalanines in Phytophthora 

infestans and guazatine in Penicillium italicum. New Zealand J Agril. Research, 

26:261-269.

126



Hartill, W.F.T. (1979). Resistance of Plant pathogens to fungicides in New-Zealand, 

New Zealand J. Except. Agric. 14:239-245.

G. (1998). Fungicides in crop protection. CAB International, Wallingford, 

UK. Pp. 221.

Hiwale, D. K. (2003). Studies on management of Sclerotium rolfsii, Sacc,fruit rot of 

Cucumis sativus L. in Maharashtra.

Hollowmon, D. W (1978). Competitive ability and ethirimol sensitivity in strains of 

barley powdery mildew. Ann. App. Biol. 90:195-204.

Horsfall, J. G. (1945). Fungicides and their action. Chr. Bot. Co. Waltham, Mass,

239 p.

Horsten, J.A.H.M. (1979). Acquired resistance to systemic fungicides of Septoria 

nodorum and Cercosporella herpotrichoides in cereals. Dissertation Agricultural 

Univ. Wageningen, Netherlands, pp. 107.

Jones, A. L. and G. R. Ehert (1981). Resistance of Coccomyces, Liemalis to 

Benzimidol fungicides. Plant Disease. 64:767-769.

Kable, P. F. and Jaffery, H. (1980). Selection for tolerance in organism exposed 

tosprays of biocide mixtures, a therotical model. Phytopatofferhology, 70:8-12. 

Kamble, S. S. (1991). Studies on fungicide resistance in late blight and Charcoal rot 

of potato. Ph.D. Thesis, Marathawada University, Aurangabad.

Kamble, S. V. (1993). Studies on fungicide resistance of certain pathogens to 

fungicides-III. Ph.D. Thesis, Marathawada University, Aurangabad.

Kamble, S.S. and L. V. Gangawane (1999). Effect of passage on the development of 

Carbendazim resistance in charcoal rot of potato. In proceeding of national conference 

on fungi in diversified habitats, pp. 47-50.

Kareappa, B. M. (1990).Studies on resistance of fungal pathogen fungicides- III, 

Ph.D. Thesis, Marathawada University, Aurangabad.

Kiely, T. B. (1971). Important pathogen of citrus fruit in storage. Ext. School on post 

harvest treatments and handlings of citrus fruits. Pp. 1-10.

Krishna, V. V, Byju, N. G. and Tamizheniyan, S. (2004). Integrated pest 

management in Indian agriculture: A developing economy perspective. IPM Word 

(ipmworld. umn. Edu) pp 1-8.

Kurumoto, T. (1976). Plant disease reporter 60:168.

127



Latha, T.K.S., E. Rajeswari and V. Narashiman, (2000). Management of root rot 

disease complex through antagonists and chemicals. Ind Phytopath. 53(2): June 2000,

pp.216-218.

Leroux, P. R. and Bsselat (1984).Pourriture grise:La resistance aux fungicide den 

Botrytis cinerea. Phytoma 354 :25-31.

Levy, Y., R. Levi and Y. Cohen (1983). Built up of pathogen subpopulation 

resistance to asystemic fungicide under various control stratergies. Phytopathology 

73:1475-1480.

Loyan, G. D. (1978).The occurrence of Benomyl tolerance in Penicillium spp. 

Botrytis cinerea and Gliocladium spp. on virus tested narcissus twin scales. Ann. Biol. 

88:45-50.

Methods in experimental plant pathology, (Edited by D. S. Mukadam and L. V. 

Gangawane.), 1982, Botany Department, Marathawada University, Aurangabad, 54- 

57.

Millardet, P.M.A. and Gayon, U. (1887). Researches nouvelles sur 1’ action que les 

preparations cuivren ses exercent sur le Peronospora de la vigne. J. Agric. Prat. 

51:123-139,151-161.

Pan, S. and Sen, (1980). Relative virulence of pareutal and fungicide tolerant isolates 

of Macrophominaphaseolina towards soybean. Ind. Phytopathol. 33:642-643.

Reddy, B.R.C. (1986). Studies of certain pathogens to certain fungicides II. Ph.D. 

Thesis, Marathawada University, Aurangabad.

Samoucha, Y. and Y. Cohen (1989). Field control of potato late blight by synergistic 

fungicidal mixtures. Plant Disease 73:751-753.

Samoucha, Y. U., Hugaishoffer and U. Gisi (1987). Effects of disease intensity and 

application type on efficacy and synergy of fungicide mixture against Phytophthora 

infestans. Phytopathology 120:44-52.

Schrieber, W.T. and G. F. Gregory (1980). Influence of benzamidazole-tolerant 

Balate of Ceratocystis ulmi on the control of Dutch elm diseases with methyl 2- 

benzamidazole carbamate phosphate. Phytopath 70:444-446.

Schroeder, W. T. and R. Providenti (1969). Resistance in benomyl in powdery 

mildew of cucurbits. Plant Disease Reporter 53:271-275.

Schwin, F. J. (1981). Chemical control of fungal diseases, Importance and problems. 

Fungicide Resistance in crop protection Editors J. Dekkar and R. G. Georgeopoulos 

Centre for Agricultural publishing and Documents Wagening pp. 128-129.

128



Shabi and J. D. Gilpatrick (1981). Competition between Benomyl resistant and 

Benomyl sensitive strains of Vanturia inaqualis on apple seedlings treated with 

Benomyl and captan. Neth. J. plant Pathol. 67:250-251.

Singhal, S. (2000). The pesticides scenario. India Chem. Pp.1-2.

Skylakakis, G (1981). Effects of altering and mixing pesticides on build up of fungal 

resistance. Phytopathology 71:1119-1121.

Staron, T. and C. Allard (1964). Properties antifengiques de 2-(4’thiazolyl)- 

benzamidazole ou thibendazole Phytiatr. Phytopharm. Rev. Fr, Med. Pharm Veg. 13: 

163-168.

Telmore, K. M. (2004). Studies on management of some important diseases of 

Betelvine. Ph. D. Thesis submitted to Dr. Babasaheb Ambedkar Marathwada 

University, Aurangabad (M. S.).

Thind, T. S. (2007). Changing cover of fungicide umbrella in crop protection, Indian 

Phytopath Vol. 60(4) 421-433.

Van Tuyl, J. M. (1975). Genetic aspects of resistance to benomyl and thiabenzadol in 

a number of fungi, Medel Rijstak Landb. Westensch. Gent. 50.

Van Tuyl, J. M. (1977). Genetic aspects of resistance to imazalil in Aspergillus 

nidulans Neth. J. Plant Pathol. 83 (supplement): 169-176.

Van Tuyl, J. M. (1977). Genetic of fungal resistance to systemic fungicide. Ph.D. 

Thesis, Wageningen, Netherlands.

Vargas, J. M. Jr. (1973). A benzamidazole resistant strain of Erysiphae graminis. 

Phytopathol, 63:1366-1368.

Wadikar, M. S. (2002). Studies on charcoal rot management of Pigeonpea. Ph.D. 

Thesis, Dr Babasaheb Ambedkar Marathawada University, Aurangabad.

Waghmare, S. T. (1990). Studies on fungicide management of fungal pathogen to 

fungicides IV. Ph.D. Thesis, Marathawada University, Aurangabad.

Wild, B. L. (1984). Helping hands for fungicides resistant mould. Rural Newsletter 

90:31-34.

Wild, B. L. and J. W. Eckert (1982). Synergy between a benzamidazole resistant 

isolates of Penicillium digitatum. Phytopathology. 72:1329-1332.

129



BIOINFOLET 5 (1) : 73-74, 2008

EFFICACY OF CARBENDAZIM IN COMBATING CASTOR BLIGHT IN WESTERN 
MAHARASHTRA.
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ABSTRACT

There was variation in MIC of Carbendazim among the Altemaria ricini(Yoshii) 
Hansf. on the agar plates and Castor leaves. MIC on the agar plates ranged from 
15 to 20%, while 1 to 4% on Castor leaves. Isolate AR-5 was sensitive. The resistant 
isolate AR-4 showed MIC 20% and 4%, in vitro and in vivo respectively.

Key words: MIC, Carbendazim, Castor blight.

Castor (Ricinus communis, L.) is an 
important oilseed crop grown all over the India. It 
is attacked by various pathogens such as 
Altemaria ricini (Yoshii.) Hansf., Leveillula taurica 
(Lev.) Am., Melampsora ricini (Biv.)Pass., 
Cercospora riciniella Sacc. and Berlese. 
According to Cook (1987), the disease appears 
in the form of leaf spots on the Castor plant in 
the rainy season. This disease is managed by 
various systemic fungicides by the farmers. The 
aim of present study was to examine the efficacy 
of Carbendazim against Altemaria ricini, causing 
Castor blight.

Samples of Castor leaves showing blight 
symptoms were collected from Kolhapur, Pune, 
Sangali, Satara and Solapur districts of Western 
Maharashtra. From these samples, 5 isolates of 
Altemaria ricini were obtained. Minimum Inhibitory 
Concentration (MIC) of these isolates was 
determined by ‘Food poisoning Test1 in vitro. For 
in vivo studies fresh and healthy leaves of Castor 
plant were placed in glass bottle containing sterile 
distilled water. Mycelial suspension of Altemaria 
ricini isolates was inoculated on Castor leaves, 
24 hrs. after the treatment of various 
concentrations of Carbendazim. Inoculated 
Castor leaves were cqvered with sterile polythene 
bags. The diameter of the lesion was measured

after 8 days. The percentage control efficacy 
(PCE) of each agrochemical was calculated.

There was variation in MIC of Carbendazim 
among the 5 isolates on both agar plates and 
Castor leaves. MIC on the agar plates ranged 
from 15 to 20%. While it was 1 to 4% on Castor 
leaves (Table!).

Table 1: MIC of Carbendazim against ALtemaria 

ricini causing blight of Castor.

Isolate , M C

agar plate Castor leaves

AR-1 17.50 3.0

AR-2 16.00 1.4

AR-3 17.50 2.0

AR-4 20.00 4.0

AR-5 15.00 1.0

Chatta (2005) also obtained control of 
Altemaria ricini by using Carbendazim and other 
fungicides. He obtained maximum control of this 
disease by treating Castor plants with Mancozeb 
(0.2%). Table 2 shows, the efficacy of
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Carbendazim in combating Altemaria blight of 
Castor. 1% Carbendazim gave nearly 98% PCE.

Table2: Percentage Control Efficacy of 
Carbendazim of Altemaria ricini. (in vivo and in 
vitro)

solate Conc.of PCE Conc.of PCE
Carben- % Carben- %
dazim dazim
In vitro In vitro In vivo In vivo

AR-1 17.50 91.25 3.0 94.79

AR-2 16.00 91.00 1.4 88.54

AR-3 17.50 100.00 2.0 96.87

AR-4 20.00 90.25 4.0 92.70

AR-5 15.00 100.00 1.0 97.91
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