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In the field, eggplants are frequently attacked by Alternaria porri f. sp. solani, Botrytis cinerea and Phytophthora 
parasitica pathogens, which diminishes yield in quantitative terms and depreciates qualitatively. For the control of 
these pathogens three variants of fungicide treatments with different active ingredients were tested: chlorotalonil 500 
g/l, pyraclostrobin 5% + metiram 55%, metiram 80%, iprovalicarb 8.4% + Cu oxychloride 40.6%, azoxystrobin 200 g/l 
+ diphenoconazole 125 g/l. The best efficacy was obtained at variant 2 with the following schedule of treatments: 
treatment 1 - pyraclostrobin 5% + metiram 55% - 0.2%; treatment 2 - iprovalicarb 8.4% + Cu oxychloride 40.6% - 
0.2%; treatment 3 - pyraclostrobin 5% + metiram 55% - 0.2%; treatment 4 - iprovalicarb 8.4% + Cu oxychloride 
40.6% - 0.2%; treatment 5 - azoxystrobin 200 g/l + diphenoconazole 125 g/l - 0.1%; treatment 6 - pyraclostrobin 5% + 
metiram 55% - 0.2%. In this variant, the average efficacy was 85.5% and the yield 39.7 t/ha (123.17%) compared to 
31.8 t/ha in the untreated control variant. 
 
Key words: Alternaria porri f. sp. solani, Botrytis cinerea, pathogens control, Phytophthora parasitica, Solanum 
melongena. 

INTRODUCTION 
 
Although eggplants (Solanum melongena L.) 
are characterized by their adaptation to varied 
pedoclimatic conditions, crop yield is restricted 
by the large number of pests whose attack 
affects the productive biological potential, 
causing the decrease of quantity and quality of 
fruits (Tomescu et al., 1992; Costache and 
Roman, 2007). In the field eggplants are 
frequently attacked by the pathogens Alternaria 
porri f. sp. solani, Botrytis cinerea (Buzatu et. 
al., 2017), Phytophthora parasitica and soil 
borne fungal pathogen including Verticillium 
dahliae and Fusarium oxysporum f. sp. 
melongenae (Buzatu et. al., 2017). Alternaria 
porri f. sp. solani occur frequently in eggplant 
cultures, especially in years with high average 
temperatures and heavy rainfall, producing 
dark brown spots on leaves, stems and flowers 
that coalesce and form large necrotic areas 
(Leite, 1997; Oliveira et al., 2004; Cristea, 
2005). Alternaria spp. has also been identified 
on seeds of various plant species (Cristea et al., 

2008; Radu et al., 2011; Pochon et al., 2012; 
Mardare et al., 2014; Pană et al., 2014; Cristea 
et al., 2015; Manole and Cristea, 2015; Gruia et 
al., 2016; Dudoiu et al., 2016). The distribution 
of Alternaria spp. on various plant species 
(Berca et al., 2015) was also studied in the 
literature.  
Under laboratory conditions comparative 
measurements were made on enzymantic 
content of the leaves of Momordica charantia 
(both healthy and infected with pathogenic 
fungi Aspergillus niger and Alternaria sp.).  
Amylases, proteases and lipases content of the 
biological material were determined.(Cozea 
and Cristea, 2011). In our country, this disease 
was first reported in 1958 by Tr. Săvulescu 
(Docea, 2012). Botrytis cinerea occurs 
frequently in crops of eggplants in protected 
areas, but also in the fields in years of abundant 
precipitation or if the culture is irrigated by 
sprinkler irigation.  
Under favorable environmental conditions to 
the onset and evolution of the attack, the losses 
can reach up to 15-20%. 
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Symptoms present in flowers range from 
browing to fall off. On the fruit, the symptoms 
begin at the base of the calyx through a small 
round lesion that develops into a soft rot.  
The fruit is covered by a mass of gray spores, 
characteristic of the disease (Compendium of 
Strawberry Diseases, 1998).  
Phytophthora parasitica appears more 
frequently on well - developed fruits at the base 
of plants that come in contact or are near the 
surface of the soil. The tissues of the attacked 
fruit is rotting.  
Under high temperature and humidity 
conditions, the rot is expanding and 
progressing affecting the whole pulp (Docea, 
2012).  
Based on the results obtained in the world and 
presented in the literature (Dillard et al., 1996; 
Anthony et al., 1998), the work aims to 
highlight the possibilities to monitor the 
complex of pathogens in the eggplant crops by 
using different treatment schedule. 

MATERIALS AND METHODS  
 
The experiments were carried out in 2017, 
under field conditions, using the Luiza eggplant 
variety. The culture was planting on May 12, 
2017, with a density of 28,000 plants/ha. Four 
variants of treatments (Table 1) were used for 
the control of pathogens Alternaria porri f. sp. 
solani, Botrytis cinerea and Phytophthora 
parasitica. Technological control variants have 
been establisheed according to the sequence of 
pathogens in culture. During the growing season 
were applied 6 foliar treatments, at intervals of 
12-16 days, in correlation with the climatic 
factors. Observations were made on the 
frequency (AF%) and the intensity (I%) of 
pathogen attack and the degree of attack 
(DA%) and efficacy (E%) were calculated. The 
degree of attack was calculated using the 
formula (F% × I%)/100 and the efficacy with 
the formula (untreated DA% ‒ treated DA%) × 
100/untreated DA. 

Table 1. Variants to pathogens control on the eggplant crops in the field (Vidra, 2017) 

Variant 22.06.2017 06.07.2017 18.07.2017 04.08.2017 22.08.2017 06.09.2017 
Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6 

I. chlorotalonil 
500 g/l - 0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

chlorotalonil 
500 g/l - 0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

azoxystrobin  
200 g/l + 

diphenoconazole 
125 g/l - 0.1% 

chlorotalonil 
500 g/l - 0.2% 

II. pyraclostrobin 
5% + metiram 
55% - 0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

pyraclostrobin 
5% + metiram 
55% - 0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

azoxystrobin  
200 g/l + 

diphenoconazole 
125 g/l - 0.1% 

pyraclostrobin 
5% + metiram 
55% - 0.2% 

III. metiram 80 % - 
0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

metiram 80 % -
0.2% 

iprovalicarb 8.4% 
+ Cu oxychloride 

40.6% - 0.2% 

azoxystrobin  
200 g/l + 

diphenoconazole 
125 g/l - 0.1% 

metiram 80% - 
0.2% 

IV. Untreated 
control 

- - - - - 

RESULTS AND DISCUSSIONS 
 
The first pathogen in culture was Botrytis 
cinerea, followed by Alternaria porri f. sp. 
solani and Phytophthora parasitica. The attack 
of the pathogens Botrytis cinerea and 
Alternaria porri f. sp. solani began in the third 
decade of July (21.07. and 24.07., respectively) 
and the Phytophthora parasitica in the first 
decade of August (7.08.). Abiotic factors 
(temperature, atmospheric humidity and light)  
are important factors in the evolution of 
pathogen attack.  
The influence of these abiotic factors on the 
growth and development of Alternaria spp. has 

been studied in the literature (Mardare et al., 
2015). 
The attack of the 3 pathogens had a slow 
evolution due to the low relative atmospheric 
humidity in the period July - August (52.4 - 
74.7%, mean = 61.2%; Table 2). 
Under these conditions, the average efficacy of 
treatment variants was between 79.7% (V III) 
and 85.5% (V II, Table 3). 
The yields of field eggplants were 38.7 t/ha (V 
III), 39.7 t/ha (V II) and the untreated control 
variant was 31.8 t/ha (Table 4).  
The highest yields were obtained in variants II 
(39.7 t/ha - 124.8%) and I (39.2 t / ha - 123.1%.
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Table 2. The occurrence and evolution of the pathogens attack on the 
eggplants from the field in correlation with climatic factors (Vidra, 2017) 

The pathogens/ 
climatic factors 

Date 
of the 
attack 

Degree of attack/frequency of attack (%)/month, decade 
May June July August September 
III I II III I II III I II III I II III 

Alternaria solani 24.07 0 0 0 0 0 0 1,1 2.3 4.2 5.8 6.7 8.8 10.9 
Botrytis cinerea  21.07 0 0 0 0 0 0 1.4 1.9 2.5 3.4 3.9 5.8 8.1 
Phytophthora 
parasitica 

7.08 0 0 0 0 0 0 0 0.8 1.5 2.3 3.2 4.4 5.9 

Minimum 
temperature (ºC) 

- 12.4 15.0 14.0 16.3 15.9 15.9 17.5 21.1 18.3 15.1 13.7 15.3 10.5 

Maximum 
temperature (ºC) 

- 21.4 27.0 26.0 31.9 28.4 28.9 31.0 36.6 31.8 28.7 28.8 29.4 19.2 

Average 
temperature (ºC) 

- 16.5 20.1 19.8 23.8 22.0 22.0 24.0 30.8 25.6 21.3 20.8 21.5 14.2 

Minimum relative 
humidity (%) 

- 57.0 47.5 43.8 36.4 46.0 37.8 35.7 26.9 27.4 30.2 29.3 30.8 41.7 

Maximum relative 
humidity (%) 

- 79.6 77.8 74.4 82.5 74.7 63.6 63.3 52.4 57.0 56.4 72.3 61.7 64.6 

Average relative 
humidity (%) 

- 66.9 59.5 56.8 56.4 57.9 47.6 46.8 36.7 38.7 41.7 46.9 44.8 50.7 

Precipitation (mm) - 7.5 20.0 22.5 1.0 84.0 8.5 6.5 0 0 45.0 30.0 1.0 2.0 
 

Table 3. Efficacy of  some schedules of trearments to control pathogens on the eggplant culture (Vidra, 2017) 

Variant 

Degree of attack / frequency of attack (%) and efficacy (%) 

Alternaria solani  
(DA%) E (%) Botrytis cinerea 

(AF%) E (%) 
Phytophthora 

parasitica  
(AF%) 

E (%) 

Average 
of 

efficacy 
(%) 

I 2.2 79.8 1.3 83.9 1.0 83.0 82.2 
II 1.9 82.6 1.0 87.6 0.8 86.4 85.5 
III 2.4 78.0 1.5 81.5 1.2 79.7 79.7 
IV  

(Untreated 
control) 

10.9 - 8.1 - 5.9 - - 

 
Table 4. The yield of eggplant in correlation with the experimental treatments (Vidra, 2017) 

Variant Yield 
kg/sqm % as compared to the 

untreated control 
Difference 
(kg/sqm) 

Significance 

I 3.920 123.1 + 0.74 *** 
II 3.972 124.8 + 0.79 *** 
III 3.872 121.6 + 0.69 ** 
IV  

(untreated control) 3.182 100.0 0  

LSD 5% -  0.359 kg/ sqm, LSD 1% - 0.504 kg/sqm,  LSD 0.1% -  0.712 kg/sqm 
 
Analyzing the obtained results, compared to the 
untreated control variant, it was found that the 
best results were obtained in the variants I and 
II, with very significant yield differences 
compared to the untreated control variant. 
 
CONCLUSIONS  
 
Alternaria porri f.sp. solani, Botrytis cinerea 
and Phytophthora parasitica are more frequent 
occured pathogens that attack the foliage and 
fruits of the eggplants.  

In the climatic conditions of 2017, in Vidra, 
Ilfov region, these pathogens decreased the 
yield with 22-25%. 
The best efficacy was obtained at variant II 
with the following schedule of trearments: 
treatment 1 - pyraclostrobin 5% + metiram 
55% - 0.2%; treatment 2 - iprovalicarb 8.4% + 
Cu oxychloride 40.6 % - 0.2%; treatment 3 - 
pyraclostrobin 5% + metiram 55% - 0.2%; 
treatment 4 - iprovalicarb 8.4% + Cu 
oxychloride 40.6% - 0.2%; treatment 5 - 
azoxystrobin 200 g/l + diphenoconazole 125 g/l 
- 0.1% and treatment 6 - pyraclostrobin 5% + 
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metiram 55% - 0.2%.  In this variant the mean 
efficacy was 85.5%. The highest yields were 
obtained in variants II (39.7 t/ha - 124.8%) and 
I (39.2 t/ha - 123.1%). 
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