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under rainfed condition) for two successive years (2021 and 2021). 
The altitude at Dadagelan is 2345 m.a.s.l and its geographical locations 
at North 8053.02’’ and East 37046.82’’, whereas Birbirsa is located at 
North 8055.04’ and East 37044.12’’ with an altitude of 2112 m.a.s.l. 
The areas receive heavy rain from July to August. The annual rainfall 
ranges from 800-1100 mm and the temperature of the district ranges 
from 9.44°C to 21.86°C with an average of 15.65°C. The soil of the 
experimental site is light-red clay loam with a pH value of 6.8 (Source: 
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Pearson correlation coefficient was analyzed using SAS software 
while the costs and benefits were analyzed using the standard procedure 
developed by CIMMYT (1988).

Where MRR% is the percentage marginal rate of return, DNI is 
the difference in net income compared with the control [change in net 
benefits (Net benefits from new technology minus net benefits from 
control)] and DIC is the difference between input cost compared to 
control [Change in total variable costs (Total variable cost of new 
technology minus control)]. To compare alternation fungicide 
application treatment techniques and frequency fungicide application 
costs and benefits, the ratio of net benefits (Gross margin) to total 
variable costs was calculated using the formula below. Treatment that 
showed the highest ratio was reported as the best [15].  

Results and Discussion

Disease intensity and yield components under irrigated 
conditions 

The data revealed that late blight exhibited significant differences 
(P<0.05) within treatments. The maximum disease incidence was 
recorded on unsprayed plots (95.00%) and Victory 72 WP 2 times 
spray (77.67%). The minimum disease incidence recorded on the plots 
sprayed with Victory 72 WP + Mancozeb 80% WP + Ridomil Gold, 
Mancozeb 80% WP + Ridomil Gold + Victory 72 WP (39.67, 40.67%), 
and Mancozeb 80% WP + Ridomil Gold + Victory 72 WP (41.0%) [16]. 
The maximum percentage severity index recorded on unsprayed plots 
(56.22%) followed by two-time Victory application (39.05%) while the 
minimum percent severity index was recorded on the plots treated 
with Victory 72 WP + Mancozeb 80% WP + Ridomil Gold, Ridomil 
Gold + Victory 72 WP + Mancozeb 80% WP(25.02, 22.39%), and 
Mancozeb 80% WP + Ridomil Gold + Victory 72 WP(29.35%). The 
maximum AUDPC under irrigation was recorded on check (147.47%) 
followed by plots treated with Victory 72 WP 2 times spray (116.64%). 
The minimum AUDPC under irrigation was achieved using alternate 
application of Victory 72 WP + Mancozeb 80% WP + Ridomil Gold, 
Mancozeb 80% WP + Ridomil Gold + Victory 72 WP, (73.83, 66.82) 
control, and Ridomil Gold + Victory 72 WP + Mancozeb 80% WP 

(62.21). Maximum marketable yield was obtained through rotation 
application of Victory 72 WP + Mancozeb 80% WP + Ridomil Gold 
(29.75 tons ha-1) while the least marketable yield was recorded on 
check (5.33 tons/ha) (Table 2) [17].

Disease intensity and yield components under rainy seasons 

The minimum disease incidence was recorded on plots treated 
with rotation application of Victory 72 WP + Mancozeb 80% WP + 
Ridomil Gold, Ridomil Gold + Victory 72 WP + Mancozeb 80% WP 
(70.00, 70.33%), and Mancozeb 80% WP + Ridomil Gold + Victory 72 
WP (70.50%). Maximum disease incidence was recorded on control 
(100.00%) followed by Victory 72 WP 2 times spray (95.50%). The 
minimum disease severity index was recorded on plots treated with 
rotation application of Ridomil Gold + Victory 72 WP + Mancozeb 
80% WP, Mancozeb 80% WP + Ridomil Gold + Victory 72 WP (27.07, 
27.61%), and Victory 72 WP + Mancozeb 80% WP + Ridomil Gold 
(27.80%) [18].

Under rainy condition, the minimum AUDPC was recorded in 
treatments of Ridomil Gold + Victory 72 WP + Mancozeb 80% WP, 
Mancozeb 80% WP + Ridomil Gold + Victory 72 WP (67.92, 69.96), 
and Victory 72 WP + Mancozeb 80% WP + Ridomil Gold(73.13), 
while the maximum AUDPC values were recorded on the control 
plot (150.35) and Victory 72 WP 2 times spray (129.34). Maximum 
marketable yield was recorded on the plots treated with alternating 
application of Victory 72 WP + Mancozeb 80% WP + Ridomil Gold 
and Ridomil Gold + Victory 72 WP + Mancozeb 80% WP (28.62 
a ton ha-1). In contrast, the least marketable yield was recorded in 
untreated plots (4.42 tons/ha) and sole application of Victory 72 WP 
2. Maximum unmarketable yield was recorded in treatments obtained 
from Control (2.50-ton ha-1) and Victory 72 WP 2 times (2.44-ton ha-
1) (untreated or controls), and two times the same fungicide was used 
in both varieties (Table 3) [19].

The highest percent severity index obtained on the tomato which 
was produced under rainfed condition than the one produced using 
irrigation (Figure 1). In both seasons of tomato production, the lowest 
late blight PSI were recorded in alternations of fungicide treatment 
(VMR (Victory, Mancozeb, and Redomil), MRV (Mancozeb, Redomil, 
and Victory), and RVM (Redomil, Victory, and Mancozeb) compared 
to the sole application of Victory fungicide and the unsprayed plots. The 
percent severity index of tomato late blight decreased as the number of 
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Conclusion and Recommendation
Rotation in fungicide application and spray regimes have significant 

influences on late blight disease incidence, percent severity index, area 
under disease progress curve, marketable yield, and unmarketable yield 
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