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Abstract: Pyraclostrobin 25%EC at., 50, 75 and 100ga.i/ha, was evaluated for two seasons against early blight
of tomato cultivar NS2535. The efficacy of pyraclostrobin was compared with commonly used chemicals viz.,
captan, mancozeb and an untreated control. Phytotoxicity effect of pyraclostrobin was evaluated using a single
spray, at concentrations of 100, 200 and 400gm a.i/ha Pyraclostrobin at all concentrations was found
significantly effective in reducing the disease and in increasing the yield as compared to captan, mancozeb and
control. In the first season, pyraclostrobin treated plots recorded a PDI ranging from 10 to 15.5 and an yield of
29.8 to 33.1 tons/ha as compared to a PDI of 30 and yield of 8.925 tons/ha in control. In the second season,
pyraclostrobin treated plots recorded a PDI ranging from 22.25 to 26.25 and an yield of 19.8 to 22.8tons/ha as
compared to a PDI of 35.25 and yield of 17.725 tons/ha in control. Pyraclostrobin at 100, 200 and 400g a.i/ha did
not cause any phytotoxicity symptoms in terms of chlorosis, necrosis, wilting, scorching, hyponasty and
epinasty.
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INTRODUCTION each year. In India, yield losses of upto 78 per cent have

Tomato  (Lycopersicon  esculentum  Mill.)  is  one of Various fungicides including captafol, mancozeb,
the  most  popular  vegetables  grown   all   over  the benomyl, carbendazim, metiram, copperoxychloride +
world. Globally, tomatoes are grown on an area of dichlofluanid and copper oxychloride + folpet have been
4,528,519  hectares  with  a production of 124,748,292 Mt. used for  the  control  [[7,8,9].  Soil  application of
In India, tomato is a popular crop, grown on 540,000 captafol  +  folpet  prevented  the  stem infection caused
hectares,  producing  7,600,000  Mt.  [1].  The  leading by A. alternata f.sp.lycopersici for more than three weeks
tomato growing states are U.P., Karnataka, Maharashtra, [3]. The highest percent disease control was recorded
Haryana, Punjab and Bihar. It is a good source of income with 0.1% Bavistin, 0.1% Bavistin+0.2% Vitavax, 0.2%
to small and marginal farmers and contributes to the thiram and 0.2% Vitavax and the highest average fruit
nutrition of the consumer. yield (357.46 q/ha) was obtained with 0.2% Baycor [10].

The causal agent of early blight of tomato, Alternaria Sequential application of captafol, mancozeb and
solani (Ell. and Mart) Jones and Grout, occurs on tomato copperoxychloride, 40, 45 and 70 days after transplanting
wherever it is grown, but is more severe in tropical and increased the yield and reduced the incidence of A. solani
sub-tropical areas. Although A. solani has been reported and A. alternata [11]. Girija Ganeshan [12] reported the
to be the most common pathogen causing early blight and efficacy of mancozeb formulations for the control of early
fruit rot, A. alternata and A. alternata f.sp.lycopersici and late blight of tomato.
also  cause  leaf  spots  and stem canker in tomato[2,3,4]. Strobilurin groups of fungicides are broad- spectrum
It is easy to recognize Alternaria sp. by the morphology fungicides active against a wide range of diseases in
of their large conidia. They are catenate, formed in chains many crops. They are excellent inhibitors of spore
or solitary, typically ovoid to obclavate, often beaked, germination and known for their protectant activity.
pale brown to brown, multi celled and muriform [5]. Pyraclostrobin is a member of the strobilurin group of

The early blight disease in tomato is responsible for fungicides. Efficacy of pyraclostrobin was evaluated in 2,
significant economic losses incurred by tomato producers 3 and 4 wk treatment programs with chlorothalonil for the

been reported (Datar and Mayee [6]).
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control of early leaf spot and stem rot on the peanut Yield  data  were  pooled  from  all the harvests of
cultivars [13]. Cabrio Duo is a new combination product each plot and expressed as tons/ha. The data were
composed of dimethomorph and pyraclostrobin was subjected to statistical analysis using anova of SAS
effective  against  late  blight  of  tomato  and  downy statistical computer data analysis  software. For
mildew of several other vegetables [14]. Pyraclostrobin, evaluation of phytotoxicity effect of pyraclostobin, one
manufactured by BASF was evaluated at different spray was administered at concentrations of 100, 200 and
concentrations and compared with commonly used captan 400 ga.i/ha. Observations on chlorosis, necrosis, wilting,
and mancozeb against early blight disease of tomato. scorching, hyponasty and epinasty were recorded.

MATERIALS AND METHODS RESULTS AND DISCUSSION

Twenty five day old tomato seedlings (cultivar NS Results  obtained  are  shown  in the Table 1. In the
2535) raised in protrayswere transplanted to 10 meter first season trial, at all concentrations, pyraclostrobin2

experimental plots, maintaining a row spacing of one meter significantly reduced disease and resulted in increased
with 50cm between plants in a row. The NPK and FYM yield  compared  to  captan,  mancozeb  and  the  control.
were incorporated to the soil as per the recommended The PDI recorded was 10 to 15.5 in pyraclostrobin treated
dose. Each treatment was replicated four times adopting plots as compared to 20.25, 21.50 and 30 in captan,
randomised block design. mancozeb  and  untreated control respectively. Yields

Pyraclostrobin 25% EC was evaluated at 3 different were 29.8, 33.1 and 32.91tons/ha in the pyraclostrobin
concentrations 50, 75 and 100g a.i/ha against early blight treatments as compared to 25.675, 21.825 and 18.925
of tomato. The chemical was evaluated in two seasons tons/ha in captan, mancozeb and control respectively.
and compared with captan and mancozeb. A total of four The percentage reduction in disease ranged from 48.3 to
sprays were made at 15-day intervals from the onset of the 66.7 and increase in yield ranged from 57.50 to 74.9 in
disease. Control plots were not sprayed with fungicides. pyraclostrobin treated plots resulting in a cost benefit

Incidence of disease was recorded by selecting ratio of 1:2.13 to 1: 2.35. (Benefit: Cost Ratio=Gross
5plants from each plot. Five leaves were selected from returns/Total cost).
each plant and the area covered by the disease was In the second season trial, the PDI in pyraclostrobin
measured on 0-5 scale and expressed as Percent Disease treatments was 26.25, 22.50 and 22.25 as compared to
Index. 28.00,  29.00  and  35.25  in  captan, mancozeb and control

Table 1: Efficacy of Pyraclostrobin 25%EC against Early blight disease and Yield of Tomato

I Season June 02 –Oct 02 II Season Nov 02- March 03
-------------------------------------------------------------------------------- ---------------------------------------------------------------------------------

%Reduction in PDI YIELD %Increase %Reduction in PDI YIELD %increase
Treatments PDI as against Control (tons/ha) in Yield C:B ratio PDI as against Control (tons/ha) in yield C:B ratio

Pyraclostrobin 25%EC 15.50 48.3 29.80 57.50 26.25 25.5 11.70
50gm a.i /ha (23.18) (44.03) (49.31) 1:2.13 (30.79) (30.33) 19.80 (19.37) 1:1.41

Pyraclostrobin 25%EC 10.00 66.7 74.9 22.50 36.17 26.97
75gm a.i /ha (18.43) (54.76) 33.10 (59.93) 1:2.35 (28.32) (36.93) 22.50 (31.24) 1:1.59

Pyraclostrobin 25%EC 10.00 66.7 73.97 22.25 36.87 28.63
100gm a.i /ha (18.43) (54.76) 32.92 (59.28) 1:2.32 (28.11) (37.35) 22.80 (32.33) 1:1.6

Captan 50%WP 20.25 32.5 35.66 28.00 20.56 6.34
1250 gm a.i./ha (26.71) (34.76) 25.67 (36.63) 1:1.7 (31.95) (26.92) 18.85 (14.54) 1:1.31

Mancozeb75%WP 21.50 27.3 15.3 29.00 17.73 3.83
1500gm a.i/ha (27.62) (31.50) 21.825 (23.03) 1:1.5 (32.58) (24.88) 18.40 (11.24) 1:1.30

Control 30.00 35.25
(33.21) 18.92 (36.39) 17.72

CD 5% 2.02 2.47 1.87 1.21

CD 1% 2.79 3.41 2.59 1.68

Fig. in parenthesis are angular transformed values
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respectively.  Yields  were  19.8,  22.50   and  22.8tons/ha 4. Sahi, H.P. and K.R. Shayam, 1993. Occurance of
in the pyraclostrobin treatments as compared to18.85, Alternaria leaf spot on tomato in Himachal Pradesh-a
18.40 and 17.725 tons/ha in captan, mancozeb and control new record. Plant Disease Res., 8: 140-141.
respectively. The reduction in disease ranged from 25.5 to 5. Ellis, M.B., 1976. More dematiaceous hypomycetes.
36.87 % and increase in yield ranged from 11.70 to 28.63 % More dematiaceous hypomycetes: 507.
in pyraclostrobin-treated plots, with a cost benefit ratio of 6. Datar, V.V. and C.D. Mayee, 1981. Assessment of
1:1.41 to 1:1.6. losses in tomato yield due to early blight. Indian

Pyraclostrobin 25% EC, at 75 and 100g a.i/ha was Phytopathol., 34: 191-195.
significant at 5% and 1% level in reducing the early blight 7. Ramakrishnan, L. and T.K. Kandaswamy, 1978.
disease  and  increasing  yield  in both the trials and Efficacy of fungicides on the Control of Alternaria
among pyraclostrobin treatments they were statistically leaf spot of tomato. Madras Agri. J., 65: 122-123.
insignificant. Among different concentrations of 8. Rajagopal, R. and P. Vidyashekaran, 1982. Control of
pyraclostrobin evaluated, 75g a.i/ha was the best. leaf spot diseases of tomato. Pesticides, 16: 16.

Pyraclostrobin at 100, 200 and 400g a.i/ha did not 9. Rajagopal, R. and P. Vidyashekaran, 1983. Effect of
cause  any  phytotoxicity  symptoms  in terms of fungicides control of leaf spot diseases of tomato on
chlorosis, necrosis, wilting, scorching, hyponasty and the quality of fruits. Indian Phytopath, 36: 352-354.
epinasty (Table 2,6).on 1,3,5,7 and 10 days after fungicide 10. Singh, N.K., R.P. Saxena, R.C. Jaiswal and Pradeep
application. Kumar. 2000. Effect of fungicidal seed treatment and

Use of pyraclostrobin in the management of foliar sprays on early blight incidence, fruit
anthracnose  fruit  rot  of  bell  pepper  was  reported  by characters and yield of tomato cv. pusa ruby. J.
Ivey  et  al.  [15].  Pyraclostrobin  alternated  with  maneb Applied Horticulture, 2: 124-126.
and pyraclostrobin + boscalid alternated with maneb 11. Bharadwaj, C.L., 1991. Efficacy and economics of
significantly reduced the anthracnose incidence in bell fungicides spray schedules for the management of
pepper as compared to control. Best disease control with foliar and fruit diseases in tomato. Indian Journal of
highest yields and fruit quality were reported where Mycology and Plant Pathology, 21: 56-59.
pyraclostrobin with metiram was used [16]. Capriotti et al 12. Girija Ganeshan, 2000. Efficacy of mancozeb
[17] reported the use of cabriotop-a combination product formulations for the control of early and late blight of
of pyraclostrobin+metiram was effective for both early tomato. Pestology, 24: 72-73.
blight and late blight . The results obtained in this study 13. Hagan,  A.K.,   K.L.   Bowen,   H.L.    Campbell   and
in reducing disease and in improving yield conform with L. Wells, 2007. Calendar based and AUPnuts
the above findings. advisory programs with pyraclostrobin and

CONCLUSIONS stem rot on peanut. Peanut Science, 34: 114-121.

Pyraclostrobin25%EC, at all concentrations tested, Cabrio  Duo:  a  new  formulation  of  dimethomorph
were found significant both at 5% and 1% level in and  pyraclostrobin  effective  against  the  late blight
reducing the disease and in increasing yield as compared of tomato and downy mildew of vegetable crops.
to control, captan and mancozeb in both the seasons. Giornate Fitopatologiche Cervia, 2: 149-153.

Among the different concentrations evaluated 75g 15. Ivey, M.L., C. Nava Diaz and S.A. Miller, 2004.
a.i/ha was found best. At higher concentrations the Identification and management of Colletotrichum
chemical did not cause any phytotoxicity to tomato crop acutatum  on  immature  bell  peppers.  Plant  disease,
cv.NS 2535. 88: 1198-1204.
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