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ABSTRACT 

A field experiment was conducted to determine the management of tomato late-blight through 

host plant resistance and fungicide application at Auyo and Buji during 2019/2020 dry season. 

The treatments consists of four tomato varieties (Rio-grande, UC-82B, Roma VF and Rukuta) 

and five fungicide (Ridomil-gold) frequencies (0, 1, 2 3 and 4 time spray), the unsprayed plots as 

a control and were laid out in a Split Plot Design where variety in the main plots while 

treatments (fungicide) in the sub-plots with three replications comprising of sixty (60) plots. The 

results were analyzed by ANOVA and the means were separated using Duncan’s Multiple Range 

Test. The inoculation of the disease is by natural epiphytotics. Spraying of fungicides started at 

the first appearance of the disease and continues according to spray schedule at 10 days interval. 

Unsprayed plots were left as control for all varieties. During fungicide sprays, each plot was 

shielded with polyethylene sheets 3m high on all sides of the plot to reduce inter-plot 

interference, i.e., to prevent the drift effect of the fungicide to the neighbouring plots. The 

parameters assessed and collected were; incidence of tomato late-blight, severity of tomato late 

blight, and yield (t/ha). Integration of varieties and fungicide spray frequencies significantly 

reduced late blight epidemics and increased fruit yield. In both locations, severity was highest on 

the Rukuta variety and the lowest on the Rio-grande. The untreated plots of the four varieties 

were recorded with highest disease severity, while the lowest were recorded from plots treated 

with three and four time sprayed. There was a significant difference between the varieties and 

fungicide sprayed in both locations. In conclusion, integrations of varieties and 3-4 times 

Ridomil-gold sprays were found to be an effective treatment in reducing tomato late blight 

epidemics and increasing fruit yield. Thus it is recommended to use this spray level as it gave the 

highest protection against late blight and the highest monetary benefit as compared to the other 
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treatments and the control. The interaction between variety and fungicide sprayed were 

significantly difference in many parameters and were not significantly difference in some 

parameters in both locations.  However, based on this research work, it is recommended to the 

farmers that for tomato late blight management, improved varieties should be use and be sprayed 

3-4 times with appropriate fungicides for stable and profitable tomato production in Nigeria. 

Keywords: Fungicide, Host Plant Resistance, Incidence, Late-blight disease, Severity, Yield 

INTRODUCTION 

Tomato (Lycopersicon esculentum Mill.) is one of the most important edible and nutritious 

vegetable crops in the world. It ranks next to potato and sweet potato with respect to world 

vegetable production. It is widely cultivated in tropical, sub-tropical and temperate climates and 

thus ranks third in terms of world vegetable production (FAO, 2006). It is widely accepted and 

commonly used in a variety of dishes as raw, cooked or processed products more than any other 

vegetable (Lemma, 2002).  

It is one of the important cash-generating crops to small scale farmers and provides employment 

opportunity in the production and processing industries. It is also an important source of vitamin 

A and C as well as minerals. Such diverse uses made tomato an important vegetable in irrigated 

areas of agriculture in the country. It is a seasonal climbing plant of the family Solanaceae. It is 

grown as an annual produce for its fruits. It is one of the most popular and important vegetable 

for fresh consumption as well as processing. The plant requires a warm and dry climate. The 

optimum mean day temperature for growth of tomato lies between 21oCand 26oC and 

temperature above 32oC during fruit development inhibit the formation of red color (MoA, 

2012).  

The leading tomato producing countries are China, the United State of America, India, Egypt, 

Turkey, Iran, Mexico, Brazil and Indonesia (FAO, 2006).  

Tomato is an essential ingredient in the diet of the people and often used in almost every 

household. The fruit is fairly nutritious and contains high amount of vitamins A and C (AVRDC, 

2004). Such diverse uses make tomato an important vegetable in irrigated agriculture in Ethiopia 

and the production is rapidly increasing in many parts of the country. Tomato is one of the most 

important and widely grown vegetable crop, both during the rainy and dry seasons for its fruit by 

smallholder farmers, commercial state and private farms (Emana, et al., 2014).  

Production challenges for tomato crop include insect pests, diseases, weeds and harsh 

environmental conditions, like climate change. It is well known that diseases remain and pose the 

biggest challenges in tomato production. It is estimated that there are more than 200 known 
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diseases affecting tomatoes worldwide. Tomato diseases are rampant in lowlands and highlands 

in the tropics and can cause 15 - 95% crop loss (Jarvis and McKeen, 2013).Moreover, production 

of tomato is constrained due to shortage of high yielding varieties, low inputs, lack of 

appropriate postharvest technologies, inadequate technology transfer system, shortage of 

knowledge in utilization of the crop, poor marketing system, poor cultural practices, poor 

irrigation system and lack of responsible organization to multiply seeds of improved varieties, 

and these are additional productivity-limiting factors. 

MATERIALS AND METHODS 

Experimental Sites 

The experiment was conducted during the dry season of 2019/2020 at Auyo and Buji Local 

government Areas of Jigawa State. Auyo Local Government Area is on the Latitude 9o59’ 15.38’ 

E and Longitude 12o22’ and 38.75” N, Buji Local government Area is on the Latitude 11o26’ and 

59’’ N and Longitude 9o41’and 59’’E.  

Treatments and Experimental Design 

The experiment consists of four tomato varieties: UC-82B, Roma VF, Rio-Grande, and Rukuta) 

with Five fungicide (Ridomil-gold) frequencies (0, 1, 2, 3, and 4 times spray), forming a total of 

20 treatment combinations, including the control. Each treatment combination was assigned 

randomly to experimental units within a plot. The experimental design was split plot design 

where the varieties in the main plots while treatment fungicide in the sub-plots with three 

replications. The size of the experimental plot was 2m x 2.5m (5.0m2). Each block were pegged 

and separated from each other by 1m into 20 plots, there were five rows per plot and the middle 

three rows with a net area of 3m2(excluding the two border rows) were used for data collection.  

Seedling Raising 

The Seedlings for the field experiments were raised on four seed beds with width of the seed bed 

2m x 2m length for each variety. Width of walking area (path) between seed beds was 60cm. The 

seeds were sown at a depth of 0.5cm in 10 rows with intra-row spacing of 15cm in each bed. The 

beds were weeded and irrigated as deemed necessary. 

Transplanting 

Seedlings were transplanted at appropriate stage i.e. 28 days after sowing in 2019/2020 dry 

season respectively. Each replication was divided into 20 plots; each plot consists of 20 tomato 

stands. A spacing of 1m and 2m were used to separate each plot and block. Transplanting was 
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done in five rows in each plot with spacing of 50cm x 50cm between rows and plants within the 

row respectively. 

Fertilizer Application 

Two split doses of NPK 15:15:15 at 100kg/ha were applied at 2 week after transplanting and 2 

weeks after the first application. The mode of fertilizer application was side placement at 5cm 

apart. 

Disease Inoculation 

The inoculation of the disease is by natural epiphytotics. 

Treatment (fungicide) 

Spraying of fungicides was start at the first appearance of the disease and continues according to 

spray schedule at 10 days interval. Unsprayed plots were left as controls for all varieties. During 

fungicide sprays, each plot was shielded with polyethylene sheets 3m high on all sides of the plot 

to reduce inter-plot interference, i.e., to prevent the drift effect of the fungicide to the 

neighboring plots. Weeding was done manually whenever necessary. 

Data Collection 

All the data were carefully observed and recorded, five tomato plants were selected at random 

from each plot, tagged for the disease severity and other parameters were taken at averaged. 

Disease incidence and severity were Arcsine transformed using the following formula; 

                   Arcsine = √Y or sin-1, where Y =percent transformation. 

The following parameters were assessed and collected:  

Percentage Disease Incidence of Tomato Late-blight 

The incidence of tomato late blight was recorded after the appearance of the disease symptoms 

on the crop by taking the percentage of plants showing symptoms of late blight. It is determined 

by counting the number of plants showing typical disease symptoms and expressed in percentage 

in relation to the total number of plants in each plot as follows: 

Disease Incidence (%)     =     
Number of diseased plants

Total number of plants observed 
× 100 
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Percentage Disease Severity of Tomato Late -blight 

Tomato late blight disease severity was scored according to Maerere et al. (2010) on a scale of 

1– 4 where; 1 = 0% (no symptoms on the leaf); 2 = < 10% leaf area infected and covered by 

spots (low/minor severity); 3 = 10-50% leaf area infected and covered by spots and also seen on 

petioles, branches, and stems (moderate severity) and 4 = > 50% leaf area infected and covered 

by spot, spots also seen on petioles, branches, stems and fruits (high/severely severity) The 

severity of tomato late blight was recorded by estimating the percentage of leaf area diseased on 

the 5 tagged plants at 1 week  interval (21, 28,35,42, and 49 days after transplanting) and 

expressed in percentage as follows:   

Percentage disease severity (S) =  
Sum of numerical ratings 

Number of plants scored x maximum disease score on scale 
× 100 

Yield (ton/ha) 

All tomato fruits from the net plots were harvested and five samples from each plots were 

weighed using electric weighing balance to determine the yields which were later converted to 

yield (ton/ha). 

Data Analysis 

All data were subjected to statistical analysis of variance (ANOVA) as described by Snedecor 

and Cochran (1967). Means were separated using Duncan Multiple Range Test. 

RESULTS 

Percentage disease incidence 

Management of tomato late-blight through host plant resistance and fungicide application on the 

percentage disease incidence is shown in Table 1. The result from the analysis of variance shows 

that, there was significant difference among varieties and fungicide sprays in both locations. 

Rukuta and Roma VF tomato has the highest percentage of disease incidence in both locations 

while UC-82B and Rio-Grande had least percentage disease incidence. 

The result further shows that untreated plots (control) recorded the highest percentage disease 

incidence in both locations while tomato sprayed 3 and 4 had the least percentage disease 

incidence in both locations. There was interaction between variety and fungicide sprayed. The 

interaction shows that the untreated plots of the four varieties has the highest percentage disease 

incidence, followed by 1 time sprayed then 2 times sprayed, while spray of 3 and 4 times had the 

least percentage disease incidence in both locations (Table 2) 
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Percentage disease severity 

Management of tomato late-blight through host plant resistance and fungicide application on the 

percentage disease severity is shown in Table 2. The result of the analysis of variance shows that 

there wasn’t significant difference among the varieties at 21, 28, 35, and 42 days after 

transplanting at Auyo and 21, 28, and 42 days at Buji respectively. However, at 49 days after 

transplanting, Rukuta and UC-82B recorded the highest percentage disease severity while Rio-

grande variety had least disease severity in Auyo. At 35 and 49 days after transplanting, the 

result showed that Rukuta recorded the highest disease severity, followed by Rio-grande and 

UC-82B tomato varieties while Roma VF recorded the least disease severity at Buji. 

The same Table shows that the untreated plots (control) recorded the highest disease severity, 

while, 3 and 4 times Ridomil-gold sprayed recorded the least disease severity in both locations. 

The interaction between variety and fungicide sprayed showed significant different, but in Auyo 

at 21 days showed no significant different while in Buji at 21 and 42 days showed no significant 

different. The interaction effect at 28, 35, and 49 days after transplanting shows that the control 

plots of the four varieties recorded the highest percentage disease severity, followed by 1 time 

sprayed, and subsequently 2 times sprayed, but the least was obtained from plots sprayed 3 and 4 

times in both locations (Table 4, 5 and 6). At 42 days after transplanting, the interaction shows 

that there was no significant effect on both varieties with appropriate fungicide sprayed levels in 

Buji, but in Auyo shows that there was, and also the control plots of both varieties had the 

highest percentage disease severity while both varieties with sprayed of 3 and 4 times recorded 

the least percentage disease severity (Table 7).  At 21 days after transplanting the interaction 

between varieties and fungicide sprayed shows no significant different in both locations. 

Yield (ton/ha) 

Management of tomato late blight through host plant and fungicide application on the yield 

(ton/ha) is shown in Table 8. Result shows that, the Rio-grande variety recorded with highest 

fruit yield, followed by UC-82B, then Roma VF, while Rukuta variety had the least yield in both 

locations. 

The same Table also shows that, the used of 3 and 4 times Ridomil-gold gave the highest yield, 

followed by 2 times Ridomil-gold sprayed, then 1 time Ridomil-gold sprayed. The untreated 

(control) plots recorded with least yield in both locations. There were interaction effects between 

variety and fungicide sprayed. The interaction shows that plots sprayed 3 and 4 times of both 

varieties had the highest yield, followed by 2 times sprayed, then 1 time sprayed, while the least 

was obtained from the control plots at all sites (Table 9). 
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DISCUSSION 

Incidence and Severity of Tomato Late-blight 

In Auyo, mean late-blight incidence did not exceed 27.90% on Rio-grande, but reached up to 

41.80% on Rukuta, 41.00% on Roma VF and 31.90% on UC-82B at final assessment date.  

Similarly, in Buji at final date of assessment mean late-blight incidences were recorded as 

28.20% on Rio-grande, 55.70% on Rukuta, 41.97% on Roma VF, and 38.03% on UC-82B 

respectively. Among the fungicide sprays at the final date of assessment, the highest mean 

incidence such as 51.20%, and 51.40% were recorded from unsprayed plots of all varieties in 

both locations, respectively. Similarly, at the same time, the lowest such as 33.70%, 33.43%, 

38.33% and 38.30%respectively were recorded from plots treated 3 and 4 times with Ridomil-

gold at 10 days interval on all varieties. As Berger (1988), Bedi, et al. (1989) and Fry and 

Shtienberg (1990) stated disease incidences among different varieties with reaction to diseases 

development variable and increase with time at the rates of epidemic much faster than disease 

severities for the same photo system under the same conditions. The maximum incidence for 

many photo systems is near 100% and this maximum commonly is reached early in the season, 

when severity may be low. 

The severity of late-blight in current study showed that symptoms of tomato late-blight appeared 

prior to flowering stage and became more severe after flowering and fruiting stage for this 

particular pathogen, and this showed tomato plants were more susceptible at fruiting stage of the 

plant than early at the vegetative stage. This observation was in line with findings of Jones, et al., 

(1997) and Naveen kumar, et al., (2001) who stated that plants are more susceptible to infection 

by the pathogen during fruiting stage. Infected leaves began to defoliate starting two weeks after 

the appearance of symptoms on the plots severely attacked, especially in Buji. Jones (2007) also 

reported that infected leaves eventually withered, died and fell from the plant. In this present 

study, more defoliated leaves were observed on the untreated (control) plots than other plots 

treated with Ridomil-gold at 10 days interval on different varieties having different applications 

levels. The disease severity of late-blight in both locations was highly and significantly varied 

among the tomato varieties at all days of assessments. In both locations, it was highest on the 

Rukuta variety with (38.33% in Auyo and 43.33% in Buji). However, the lowest was recorded 

on the Rio-grande variety with (31.67% in Auyo and 38.33% in Buji) respectively as at final 

assessment. This variation might be due to genetic differences among the varieties to resist the 

epidemics of late-blight and the environmental conditions of the surrounding during the 

experiment, there were higher temperature, wind speed, and low humidity in the growing period. 

The result of the current study coincided with the findings of Phillips, et al., (2005) who stated 
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that if diversity is available for plant resistance against late-blight, the disease severity would be 

reduced if any given mixture or variety is grown. 

In both locations, all Ridomil-gold sprays differed from the unsprayed (control) plots in reducing 

percentage disease severity at 10 days interval at different rates. Binyam, et al., (2014) reported 

that application of the fungicide significantly reduced disease severity. The mean severity of the 

plots treated with Ridomil-gold 3 and 4 times at 10 days interval ranged from the least the mean 

25.00% for all the varieties. From the result, different foliar sprays of Ridomil-gold would be 

possible to deduce that 3 and 4 times foliar sprays of Ridomil-gold at 10 days interval could 

effectively reduce the magnitude of late-blight severity on each variety. Therefore, it is advisable 

to use this fungicide accordingly. The result of the present study was in conformity with the 

investigation of Abhinandan, et al., (2004) who reported that frequently applied fungicides by far 

reduced disease severity as compared to the less frequently sprayed fungicides and unsprayed 

plots. 

Yield (ton/ha) 

The highest yield (32.13 t/ha and 28.93 t/ha) were obtained from Rio-grande and the least yield 

(18.60 t/ha and 16.13 t/ha) were obtained from Rukuta variety in both locations. The lowest yield 

(16.25 t/ha and 14.33 t/ha) were obtained from unsprayed plots while the highest yield (30.83 

t/ha and 30.25 t/ha) and (28.33 t/ha and 28.09 t/ha) were obtained from treated plots 3 and 4 

times with Ridomil-gold at 10 days interval. According to Dillard, et al., (1997), fungicide 

application was found to have a variable effect on yield. Abhinandan, et al., (2004) and kaushik, 

et al., (2011) who also reported that fungicide significantly reduced disease severity and gave 

increased yield over the control. 

Table 1: Management of tomato late-blight through host plant resistance and  

fungicide application on the percentage disease incidence 

Treatments                           Auyo              Buji 

Variety                        Disease incidence%   Disease incidence% 

Rio-rande                         27.90 (0.28)c                                                     28.20 (0.28 )d 

UC-82B                            31.90 (0.32)b                                                    38.03 (0.38)c 

Roma VF                          41.00(0.41)a                                                      41.97 (0.42)b 

Rukuta                              41.80 (0.42)a                                                     55.70 (0.56)a 

                                                 **                                                      **                             

SE±                                        0.32                                                   0.46 

Fungicide Spray 

Ridomil-gold 0 time         51.20 (0.51)a                                                      51.40 (0.51)a 
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Ridomil-gold 1 time         46.73 (0.47)b                                                      45.77 (0.46)b 

Ridomil-gold 2 times        41.00 (0.41)c                                                      41.97 (0.42)c 

Ridomil-gold 3 times        33.70 (0.34)d                                                     38.33 (0.38)d 

Ridomil-gold 4 times         33.43 (0.33)d                                                     38.30 (0.38)d 

                                                   **                                                      ** 

 SE±                                         0.16                                                   0.43 

INTERACTION 

  VXF                                         **                                                      ** 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), * = Significant at 5% Probability level, ** = significant difference at 1% 

probability level, VXF = interaction between variety and fungicide sprayed 

Table 2: Interaction effect between variety and fungicide spray levels  

on the percentage incidence of tomato late-blight 

Treatments              % Disease incidence Auyo                       % Disease incidence Buji 

                                                 Fungicide levels                                       Fungicide levels   

Variety          F0          F1            F2            F3          F4       F0           F1           F2          F3         F4 

               V1             39.30a     32.77b         27.90c          22.50d     22.33d  39.63a     33.30b       28.20c    24.13d    24.10d 

               V2             44.57a     39.53b        31.90c      28.73d    28.53d   46.83a     40.87b           38.02c    31.17d    31.10d 

               V3             51.20a         46.73b        41.00c      33.70d     33.43d     51.40a     45.77b       41.97c    38.33d    38.30d 

               V4             58.80a          50.50b             41.80c         37.00d         37.00d    65.77a     61.43b       55.70c    50.70d    50.67d 

             SE±                      0.16                                  0.43 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 
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Table 3: Management of tomato late-blight through host plant resistance and fungicide  

application on the percentage disease severity 
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Table 4: Interaction effect between variety and fungicide spray levels on the severity of 

tomato late-blight disease at 28 days after transplanting 

Treatments                   % Disease severity Auyo                     % Disease severity Buji 

                                             Fungicide levels                                  Fungicide levels 

Variety                 F0       F1        F2        F3         F4          F0        F1        F2        F3        F4 

V1                    48.33a    38.33b   35.00c  30.00d    30.00d    56.67a  43.33b  38.33c 33.33d 33.33d 

V2                    53.33a   38.33b   38.33b  33.33c     33.33c     58.33a  43.33b  40.00c 33.33d 33.33d 

V3                    58.67a   38.33b   36.67c   33.33d     33.33d     58.33a  43.33b  38.33c 35.00d 35.00d 

V4                    58.33a   41.67b  38.33c  33.33d      33.33d     70.00a  46.67b  41.67c 36.67d 36.67d 

 SE±                                          6.72                                                           4.06                  

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 

Table 5: Interaction effect between variety and fungicide spray levels on the severity of 

tomato late-blight disease at 35 days after transplanting 

Treatments                  %Disease severity Auyo                      %Disease severity Buji 

                                           Fungicide levels                                   Fungicide levels 

Variety               F0        F1        F2        F3        F4         F0         F1        F2         F3         F4 

V1                  50.00a     35.00b    31.67c  25.00d    25.00d   61.67a   40.00b  35.00c  30.00d    30.00d 

 V2                 58.33a    33.33b   33.33b  28.33c   30.00c    63.33a   40.00b   35.00c  33.33d  30.00d 

V3                  56.67a    35.33b   33.00c    30.00d    30.00d    63.33a   40.00b   33.33c  30.00d   30.00d 

 V4                 63.33a    35.00b   35.00b    30.00c     30.00c    75.00a   41.67b   36.67c  30.00d  30.00d 

 SE±                                           3.23                                                          2.40 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 
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Table 6: Interaction effect between variety and fungicide spray levels on the severity of 

tomato late-blight disease at 42 days after transplanting in Auyo 

             Treatments                                         %Disease severity Auyo 

                                                                               Fungicide levels 

             Variety                                    F0            F1            F2            F3            F4       

                V1                                     55.00a       36.67b     30.00c         25.00d          25.00d 

                V2                                     61.67a       31.67b     30.00c      25.00d           25.00d 

                V3                                     61.67a       40.00b        30.00c      25.00d          25.00d 

                V4                                     70.00a           40.00b     31.67c      25.00d          25.00d 

               SE±                                                                       4.67 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 

Table 7: Interaction effect between variety and fungicide spray levels on the severity of 

tomatolate-blight disease at 49 days after transplanting 

Treatments                    %Disease severity Auyo                       %Disease severity Buji 

                                            Fungicide levels                                    Fungicide levels 

Variety             F0         F1         F2         F3         F4         F0         F1         F2         F3         F4 

V1                 58.33a     38.33b     31.67c    25.00d    25.00d   71.67a   46.67b   38.33c    25.00d    25.00d 

 V2                63.33a    38.33b  36.67c    25.00d    25.00d    76.67a   45.00b   38.33c    25.00d     25.00d 

V3                 66.67a   41.67b     35.00c     25.00d     25.00d    81.67a    48.33b  33.33c    25.00d    25.00d 

 V4                75.00a   48.33b    38.33c   25.00d     25.00d   91.67a   55.00b   43.33c   25.00d     25.00d 

SE±                                           5.42                                                           6.25 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 
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Table 8: Management of tomato late-blight through host plant resistance  

and fungicide application on the yield (ton/ha) 

Treatments                               Auyo                Buji 

 Variety                              Yield (ton/ha)         Yield (ton/ha)     

 

Rio-Grande                              32.13a                                                         28.93a 

UC-82B                                    25.81b                                                                                    23.20b 

Roma VF                                 21.00c                                                                                     19.80c 

Rukuta                                     18.60d                                                                                     16.13d 

                                                    **                                                               ** 

S.E±                                           9.07                                                            7.04 

Fungicide Spray 

Ridomil-gold 0 time                16.25d                                                                                     14.33d 

Ridomil-gold 1 time                20.17c                                                                                      17.00c 

Ridomil-gold 2 times               24.50b                                                                                     22.33b 

Ridomil-gold 3 time                30.25a                                                                                      28.08a 

Ridomil-gold 4 times               30.83a                                                                                     28.33a 

                                                     **                                                               **                  

S.E±                                           6.18                                                            4.56 

INTERACTION 

  VXF                                           **                                                               **                         

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), * = Significant at 5% Probability level, ** = significant difference at 1% 

probability level 

Table 9: Interaction effect between variety and fungicide spray levels on the yield ton/ha 

Treatments                    Yield t/ha Auyo                                   Yield t/ha Buji 

                                      Fungicide levels                                 Fungicide levels 

Variety           F0         F1         F2         F3         F4         F0         F1         F2         F3         F4 

 V1              21.00d     24.67c   31.33b     41.33a    42.33a   18.33d   22.33c   26.33b    38.67a   39.00a 

 V2              16.67d   21.00c   27.33b      32.00a  32.33a     15.33d   17.67c   24.00b    29.33a  29.67a 

V3               14.67c   20.00b      20.00b     24.67a  25.67a    13.00d    15.33c   22.33b    24.00a  24.33a 

 V4              12.67d   15.00c    19.33b     23.00a    23.00a   10.67d   12.67c   16.67b   20.33a   20.33a 
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  SE±                                      5.73                                                            2.73 

Means followed by the same letter within column are not significantly different according to Duncan’s 

Multiple Range Test (DMRT), V1= Rio-grande variety, V2= UC-82B Variety, V3 = Roma VF variety, 

V4 = Rukuta variety, F0 = fungicide sprayed zero time, F1 = fungicide sprayed one time, F2 = fungicide 

sprayed two times, F3 = fungicide sprayed three times, F4 = fungicide sprayed four times. 

CONCLUSION 

In both locations, the studies concluded that Rio-grande and UC-82B varieties appeared to be 

comparative resistant to late-blight and are the promising tomato varieties. Further investigation 

should be carried out to verify whether it has a real genetic resistance; until that moment comes, 

those varieties can be used in combination with other management measures, wherever the 

disease is a pressing problem. Also the use of 3 and 4 times Ridomil-gold sprayed controlled the 

late-blight diseases.  
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