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ABSTRACT 

The onion (Allium cepa L.) is one of the most important vegetable crops that is cultivated worldwide. It is one 

of the most important vegetable cash crops of Balochistan with an area of 35.8 thousand ha and a production of 

681.5 thousand tonnes. It is attacked by many diseases, which affect the yield. Among onion diseases, the basal 

rot of onion is one of the most important diseases of onion caused by fungus (Fusarium oxysporum f. sp. cepae) 

that causes heavy losses of onion production and its quality worldwide. Keeping in view the economic 

importance of disease, the current study was carried out at the Directorate of Vegetable Seed Production, 

Agricultural Research Institute, Quetta, Balochistan. In the greenhouse experiment, plant growth attributes like 

plant height, number of leaves, leaf length, bulb size, bulb weight, root length, and root weight were significantly 

increased by all treatments. The Topsin-M was found most effective at all concentrations with the highest plant 

biomass production and biological yield, as with maximum plant height (72.30 cm), number of leaves (13.00), 

leaf length (62.23 cm), bulb size (5.45 dia), bulb weight (108.00 g), root length (18.26 cm), and root weight 

(1.45 g) at a concentration of 1% after 130 days, followed by Cabriotop, Score, and Antracol at 1% doses, 

respectively. While Mencozeb+ Metalxyl was least effective with plant height (45.63 cm), number of leaves 

(8.00), leaf length (35.90 cm), bulb size (3.81 dia), bulb weight (64.23 g), root length (8.18 cm), and root weight 

(0.36 g), at a level of 0.25% after 130 days over the control. 
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INTRODUCTION 

Onion (Allium cepa L.), locally known as Piaz, 

belongs to the family Alliaceae. It is one of the most 

important vegetable crops that is cultivated 

worldwide. Among vegetables, onion is often called 

the queen of kitchens because it is used in every 

kitchen around the world. It has great economic value 

as one of the five most important fresh market 

vegetables worldwide [8].  

It has high potential as a foreign exchange earner for 

many countries, like Pakistan. The world’s total 

production of onion crops is 99.96 million tonnes. 

China is the world's leading onion-producing country, 

with the production of 24.96 million tonnes, followed 

by India with production of 22.81 million tonnes, USA 

3.17 million tonnes, Egypt 3.08 million tonnes, and 

Turkey 2.2 million at ranks second, third, fourth, and 

fifth, respectively. Pakistan is at number six with the 

production of 2.05 million tonnes on cultivated areas 

of 146.1 thousand hectares, which’s share globally is 

only 2.05 percent in terms of yield. Pakistan is very 

low as it stands at 23rd rank, which has 14.02 tonnes 

/ha as compared to the United States 60.53 tonnes /ha, 

and the Republic of Korea 73.21 tonnes /ha which is 

five times greater than Pakistan; however, there is a 

great potential in Pakistan to increase the production 

area as well as yield through proper production 

Article History  

Received: April 17, 2024, Accepted: October 10, 2024, 

Published: December 30, 2024 

   
Copyright: © 2022 by the authors. Licensee Roots Press, 

Islamabad Pakistan. 

This article is an open access article distributed under the 

terms and conditions of the Creative Commons Attribution 

(CC BY) license. 

https://creativecommons.org/licenses/by/4.0/  

Research Article 

https://doi.org/10.55627/pbulletin.003.02.633
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://rootspress.org/journals/index.php/pbulletin
https://doi.org/10.55627/pbulletin.003.02.633
https://crossmark.crossref.org/dialog/?doi.org/%2010.55627/pbulletin.002.02.0363
https://doi.org/10.55627/pbulletin.003.02.633


Plant Bulletin Vol 3, (2) 2024: 246-257            ISSN: 2959-3379 (Print), 2959-3387 (Online) 

https://doi.org/10.55627/pbulletin.003.02.633  247 

practices and best protection management strategies 

[8, 10]. 

In Pakistan, onion crops are grown on a total area of 

148 thousand ha with a production of 2.07 million 

tonnes in year 2018-19. In the province of Punjab, 

onions are cultivated on an area of 45 thousand ha with 

a production of 425 thousand tonnes, while in Sindh, 

onions are cultivated on an area of 55 thousand ha with 

a production of 745 thousand tonnes. In Balochistan, 

onions are cultivated in an area of 35.8 thousand ha 

with a production of 681.5 thousand tonnes, and KPK 

is cultivated on an area of 119 thousand ha with a 

production of 223,957 thousand tonnes. In percentage 

points of view, Sindh produces a high percent 

nationwide with (35.88%), followed by Balochistan 

with (32.83%), Punjab with (20.49%), and KPK 

produces (10.78%), respectively, at second, third, and 

fourth [19, 24]. 

The onion (Allium cepa) is a vegetable bulb, and it is 

also called an annual crop. Advanced varieties 

typically attain heights of about 15 to 45 cm [31]. 

Onion is the first sown in the nursery and takes 45 to 

60 days to transplant. Onion maturity needs 130 to 175 

days to mature, but it generally depends on the 

climatic condition [33]. Onion is a good dietary food 

as it is rich with carbohydrates, protein, minerals like 

(phosphorus, calcium, sulfur, potassium, etc., 

vitamins (vitamin C, A, B6), and also a moderate 

amount of fiber, fat, and protein [4, 18]. It has many 

other medicinal uses, including anti-inflammatory, 

anti-cholesterol, anti-cancer, and antioxidant 

properties; it contains compounds for preventing 

cataracts, cardiovascular disease, and cancer owing to 

the presence of hypocholesterolemic, thrombolytic, 

and antioxidant effects and containing antimicrobial 

agents (bacteria, fungi) [31, 32].   

 Fusarium oxysporum f. sp. cepae causes basal rot of 

onion, which is one of the most important diseases of 

onion, causing heavy loss of onion production as it 

occurred worldwide. Moreover, Fusarium oxysporum 

also attacks other species of Allium family, like 

shallot, garlic, and leek. It is the most destructive in 

some countries, like USA, Japan, Netherland, causing 

severe yield losses [9, 11, 30]. The growth of fungus 

on medium becomes fluffy white colonies. Fusarium 

basal rot of onion caused huge losses in the field as 

well as in storage; almost 30-40% losses occurred in 

storage [5]. Fusarium basal rot caused 45% yield 

losses in the field and 12-30% losses in storage [26].   

In view of the economic importance of the onion crops 

and the effect of basal rot disease on yield and quality, 

there is a need for investigation on effective 

management of this disease. There are many 

management techniques for control of plant diseases, 

e.g., biological control, cultural practices, growing 

resistant cultivars, using botanicals, quarantine, and 

chemical application, etc. [1, 15, 17, 18, 25]. The 

above management techniques are applied for the 

control of Fusarium basal rot disease of onion, but the 

disease is still importantly present throughout the 

world, especially in developing countries like 

Pakistan. Chemical control is the easiest, quickest, and 

most effective method to control the Fusarium basal 

rot disease of onion. There is a need to evaluate and 

find out the best fungicides that may be suitable to 

control the fungus selectively and in our localities for 

the control of Fusarium basal rot onion disease. 

Therefore, the current study was carried out to find the 

effective fungicides on growth attributes against F. 

oxysporum f. sp. cepae for the control of basal rot 

disease in onion crops. 

MATERIALS AND METHODS 

The study was conducted at the Directorate of 

Vegetable Seed Production, Agricultural Research 

Institute (ARI), Quetta, Balochistan, during 2021. 

Evaluated different fungicides against Fusarium basal 

rot disease of onion under greenhouse conditions. 

Collection of Diseased Samples  

Diseased plant samples were observed and collected 

from the onion field and storage house of 

Vegetable Seed Production of Agricultural Research 

Institute, Quetta, and Hazar Ganji market of Quetta, 

Balochistan. Infected onion samples that were 

showing typical disease symptoms of Fusarium basal 

rot were examined and selected. These samples were 

brought to the laboratory of Plant Pathology, 

Directorate of Vegetable Seed production, ARI 

Quetta, for further studies. 

Isolation of Target Pathogen  

Some infected tissues were cut into small pieces and 

surface sterilized with 1% (NaClO) solution for two 

minutes and then rinsed three times in sterilized water. 

Then 3 to 5 measuring approximately 5 mm pieces 

were transferred with the help of sterilized forceps into 

petri dishes containing sterilized potato dextrose agar 

(PDA), incubated at 27±1°C, and observed for fungus 

growth for further identification and purification 

process. The entire process was done aseptically under 

controlled conditions. The fungal growth that 

appeared on the Petri plates was re-isolated, identified, 

and transferred to potato dextrose agar for further 

purification process. The pure culture of Fusarium 

oxysporum was multiplied and subcultured in test 

tubes during the study. In the identification process, 

fungus was observed under the microscope; thus, 

isolated fungus from onion tissues was identified 

based on morphological characters like certain 

mycelium shape, colony color, colony growth, and 

spore shape and size [4, 12].   
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   Table 1: Evaluation of different fungicides against Fusarium Basal rot of onion under   

   greenhouse conditions 

Trade Name Active Ingredients Chemical Groups Formulation Mode of action 

Score Difenoconazole  Difenoconazole 25% EC Systemic 

Cabrio Top Propineb  Benzimidazole 

 

60% WP Contact 

Antracol Pyraclostrobin5% + 

Metiram 55% 

Dithiocarbomate 70% WP Contact 

Topsin-M Thiophanate-methyl        Thiophanate, 

Carbamate  

70% WP Systemic 

Mencozeb+ 

Metalaxyle 

Mencozeb 64%    + 

Metalaxyle 8% 

Phenylamide  72% WP Contact 

This study was carried out under greenhouse 

conditions to evaluate the efficacy of different 

fungicides as their names and formulations are 

mentioned in (Table 1) against the F. xysporum f. sp. 

cepae, through Complete Randomized Design (CRD) 

with three replicates. A spore suspension was made 

from the twelve-day-old pure culture of the target 

fungus; pure sterilized water was added to each plate, 

and then the fungus culture was scratched by using a 

spatula, and spore/conidial suspension was collected 

in a cleaned beaker and squeezed through double-

layered muslin cloth, and spore concentration was 

adjusted to a volume of (1 x106) spore/ml with the help 

of a hemocytometer. Seedlings of the susceptible 

onion variety (Tarich meer) were taken, and seedlings 

were washed with cleaned water, and surface 

sterilization was done through 5% sodium 

hypochlorite, then rinsed properly to remove the 

residue of sodium hypochlorite. The onion seedling 

roots were inoculated by immersing them in spore 

suspension for fifteen minutes. After that, fungicides 

were applied by the seedling dip method, so the onion 

seedlings were dipped in required doses of fungicides 

for an hour. The seedlings inoculated with fungus 

without treatment of fungicides and un-inoculated 

without treatments were used as a control. Then 

seedlings were sown in earthen pots containing 

sterilized soil under the greenhouse. The plants were 

visited and observed regularly for symptoms and 

disease development. All agronomic practices were 

followed. After 130 days, when foliage growth was 

stopped and plants reached maturity. Growth 

parameters like plant height, number of leaves, leaf 

length, root length, root weight, bulb size, and bulb 

weight were recorded [2, 3, 6, 7, 26, 28].  

Plant Growth Attribute Parameters  

The efficacy of different fungicidal treatments was 

done on different onion growth parameters like plant 

height, number of leaves, leaf length, root length, root 

weight, bulb size, and bulb weight. The data was 

recorded after 130 days when plants reached maturity. 

Ten plants were randomly selected, marked, and then 

data was recorded [6]. 

Plant Height 

The plant height was recorded in cm on 10 randomly 

selected plants at the stage of maturity, and the 

average was calculated. 

Number of Leaves 

The numbers of leaves per plant were counted from 10 

randomly selected plants, and the average was found 

out. 

Leaf Length 

The leaf length was measured in cm on (randomly 

selected 5 leaves per plant) from randomly selected 10 

plants per treatment and then calculated the average. 

Bulb Size 

The bulb sizes in diameter (cm) of ten randomly 

selected plants per treatment were measured by using 

a digital Vernier calliper, and average bulb diameter 

was calculated. 

Fresh Bulb Weight (g) 

The single fresh bulb weight of onion was measured 

on ten randomly selected plants by using an electric 

balance, and the average of fresh bulb weight was 

calculated. 

Root Length (cm) 

The root length was measured in centimeters on ten 

randomly selected plants per treatment, and the 

average of root length was calculated. 
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Fresh Root Weight (g) 

The fresh root weight of onion was measured on ten 

randomly selected plants by using an electric balance, 

and the average of fresh root weight was calculated. 

Statistical Analysis 

CRD test was used in the lab and greenhouse. Data 

were analysed by the analysis of variance (ANOVA), 

and the significance of differences within treatments 

was separated by using a test at probability levels P = 

< 0.05 [29]. 

RESULTS AND DISCUSSION 

Morphological Identification of the Pathogen 

The FOC isolated from onion tissues was identified on 

the basis of morphological characters like mycelium 

shape, colony color, colony growth, and spore shape 

and size. The fungus was filamentous and 

characteristically produced chlamydospores, 

microconidia, and macroconidia. Under the 

microscope, the microconidia were found to be 

kidney-shaped, round, and oval and without septate as 

spherical and round, while the macroconidia were 

slender in shape, straight and slightly curved with 

medium length with 3 septate. The colony growth on 

the medium was found flat and scattered, white, fully, 

and like woolly cotton. The colony color was white, 

creamy, red violet, and purple, slightly pink. All above 

characteristics were similar to those results described 

by  Kalman et al., 2020; Nelson et al., 1994 and 

Okungbowa1 and Shittu, 2012 [12, 20, 22].  

Effects of Fungicides on Plant Growth Attributes 

in Greenhouse 

In a greenhouse study, the efficacy of different 

fungicides at different doses was evaluated for the 

control of Fusarium oxyporum f.sp. cepae and their 

effects on plant growth attributes were observed. 

Effects of Fungicides on Onion Plant Height  

The results showed that all fungicides at all test 

concentrations significantly increased the plant 

biomasses of onion plants over the control, but 

biomass production was increased with increasing 

concentration. Results showed that there was a 

significant difference statistically among fungicides 

and their doses in onion plant height. The Topsin-M 

was found most effective with maximum plant height, 

followed by Cabrio Top, Score, and Antracol, whereas 

Mencozeb+Metalxyl was found least effective as 

compared with other fungicides and provided good 

results when compared with control. The Topsin-M 

observed was the most effective fungicide, 

significantly increasing the plant height (72.30, 66.30, 

and 58.30cm), while Cabrio Top was observed to be 

the 2nd most most effective with plant height (67.36,

 

 Figure 2: Microscopic confirmation of Fusarium oxysporum f.sp. cepae 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Pure culture of Fusarium oxysporum f.sp. cepae 
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Table 2: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under greenhouse 

conditions and their effects on (Plant height cm) 

Alpha = 0.05,  CV= 2.028      

Table 3: Effects of different fungicides on number of leaves under greenhouse conditions against 

(Fusarium oxysporum f.sp cepae) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 8.33 fg 9.00 defg 10.00 cd 9.11 cd 

Score 8.66 efg 9.66 de 11.00 bc 9.77 c 

Cabrio- Top 9.33 def 11.00 bc 12.00 ab 10.77 b 

Topsin-M 11.00 bc 11.66 b 13.00 a 11.88 a 

Mencozeb+Metalxyl 8.00 g 8.66 efg 9.33 def 8.66 d 

Control 
4.66 h 4.66 h 4.66 h 4.66 e 

Mean 8.33 c 9.111 b 10.000 a 
 

  Alpha = 0.05,  CV= 2.028  

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 49.03 j 57.13 g 60.33 e 55.49 d 

Score 52.47 i 59.20 ef 64.06 c 58.57 c 

Cabrio- Top 55.33 h 62.30 d 67.36 b 61.66 b 

Topsin-M 58.30 fg 66.30 b 72.30 a 65.63 a 

Mencozeb+Metalxyl 45.63 k         50.23 j 55.20 h 50.35 d 

Control 26.10 l           26.10 l           26.10 l           26.10 f 

Mean 47.81 c 53.54 b  57.55 a 
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 Table 4: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under    

   greenhouse conditions and their effects on (Leaf length cm) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 39.16 i 46.36 fg 49.90 e 45.14 d 

Score 42.30 h 48.83 e 53.46 c 48.20 c 

Cabrio- Top 43.56 h 51.46 d 56.46 b 50.50 b 

Topsin-M 47.16 f 55.53 b 62.23 a 54.97 a 

Mencozeb+Metalxyl 35.90 j 40.13 i 45.46 f 40.50 d 

Control 
20.10 k            20.10 k           20.10 k           20.10 f 

Mean 38.03 c 43.73 b 47.93 a 
 

    Alpha = 0.05, CV= 2.028 

    Table 5: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under    

    greenhouse conditions and their effects on onion (Bulb size dia cm) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 4.04 i 4.62 f 4.84 d 4.50 d 

Score 4.19 hi 4.82 de 5.10 bc 4.70 c 

Cabrio- Top 4.43 g 4.98 cd 5.21 b 4.87 b 

Topsin-M 4.65 ef 5.26 b 5.45 a 5.12 a 

Mencozeb+Metalxyl 3.81 j 4.33 gh       4.62 f 4.25 d 

Control 
1.80 k            1.80 k           1.80 k           1.80 f 

Mean 3.82 c 4.30 b 4.50 a 
 

 Alpha = 0.05,  CV= 2.028  

 

62.30, and 55.33 cm), followed by Score (64.06, 

59.20, and 52.47 cm), Antracol (60.33, 57.13, and 

49.03 cm), and Mencozeb+Metalxyl (55.20, 50.23, 

and 45.63 cm), at concentrations of (1%, 0.50%, and 

0.25%),   while Mencozeb+Metalxyl was found least 

effective with minimum plant height (45.63 cm) at a 

dose of (0.25%) over the control (26.100), while on 

the contrary maximum plant height (72.30 cm) was 

obtained from Topsin-M at a concentration of (1%) 

over the control. In comparison with the control 

(26.10), all treatments significantly increased the plant 

height at all doses, but Topsin-M at a rate of 1% found 

best in (Table 2). 
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Effects of Fungicides on Number of Leaves 

The results showed that there was a significant 

difference statistically among all fungicides and their 

concentrations in the number of onion leaves. The 

Topsin-M was found to be the most effective 

fungicide on the maximum number of leaves, 

followed by Cabrio Top, Score, and Antracol, while 

Mencozeb+Metalxyl found to be the least effective as 

compared with other fungicides over the control. The 

Topsin-M found was the most effective fungicide, 

significantly increasing the numbers of leaves (11.00, 

11.66, and 13.00) at concentrations (0.25%, 0.50%, 

and 1%), respectively, while Cabrio Top was found to 

be the 2nd most effective with the number of leaves 

(9.33, 11.00, and 12.00), followed by Score (8.66, 

9.66, and 11.00), Antracol (8.33, 9.00, and 10.00), and 

Mencozeb+Metalxyl (8.00, 8.66, and 9.33) at their 

respective doses over the control (4.66) (Table 3). 

The results of the current study indicated that Topsin-

M was found to be the most effective fungicide with 

the maximum number of leaves (13.00) at a dose of 

1%, while on the contrary, the minimum number of 

leaves (8.00) was obtained at a concentration of 0.25% 

over the control (4.66). In comparison with the 

control, all treatments significantly increased the 

number of leaves at all concentrations, but Topsin-M 

at the highest dose of 1% provided the best results. The 

results revealed that all treatments at all test 

concentrations significantly increased the leaf 

numbers of onion plants over the control; however, by 

increasing the concentrations, the numbers of leaves 

were also increased. 

Effects of Fungicides on Onion Leaf Length 

Statistically, Topsin-M was found to be the most 

effective on maximum leaf length, followed by Cabrio 

Top, Score, Antracol, and Mencozeb+Metalxyl, 

respectively, over the control. The result indicated that 

Topsin-M was proved most effective among 

fungicides, having a significant effect on the plant leaf 

length with maximum (62.23, 55.53, and 47.16cm), 

leaf length at concentrations (1%, 0.50%, and 0.25%), 

respectively, while Cabrio Top was found at 2nd with 

leaf length (56.46, 51.46, and 43.56cm), followed by 

Score (53.46, 48.83, and 42.30 cm), Antracol (49.90, 

46.36, and 39.16cm), and Mencozeb+Metalxyl 

(45.46, 46.36, and 39.16cm) at concentrations of (1%, 

0.50%, and 0.25%) separately, over the control 

(20.10cm). 

Mencozeb+Metalxyl recorded the minimum leaf 

length (35.90 cm) at the lowest concentration (0.25%), 

while on the other hand, the maximum leaf length 

(62.23cm) was observed from Topsin-M at the highest 

concentration (1%) over the control (20.10cm). In 

comparison with the control (20.10cm), all treatments 

significantly increased the plant leaf length at all test 

doses, but Topsin-M at a rate of 1% provided the best 

result. The data expressed that fungicides had a 

significant effect on onion leaf length at all 

concentrations. The results revealed that all fungicides 

at all test concentrations significantly increased the 

plant biomasses of onion plants (leaf length) over the 

control, but leaf length was tremendously increased 

through increasing fungicide concentrations as shown 

in (Table 4).  

Effects of Fungicides on Onion Bulb Size  

The Topsin-M was found most effective on bulb size, 

followed by Cabrio Top, Score, Antracol, and 

Mencozeb+Metalxyl correspondingly, when 

compared with the control. The Topsin-M found was 

the most effective fungicide, significantly increasing 

the onion bulb size (4.65, 5.26, and 5.45 dia cm) at 

concentrations of (0.25%, 0.50%, and 1%), 

respectively, whereas Cabrio Top stood at 2nd with 

bulb size (4.43, 4.98, and 5.21 dia cm) followed by 

Score (4.19, 4.82, and 5.10 dia cm), Antracol (4.04, 

4.62, and 4.84 dia cm), and Mencozeb+Metalxyl 

(3.81, 4.33, and 4.62 dia cm) at their respective doses, 

which were statistically significant with each over the 

control (1.80 dia cm) in (Table 5). The results revealed 

that there was a significant difference statistically 

among all fungicides and their concentration on bulb 

size diameter. 

The outcomes of the present study indicated that 

Topsin-M was found to be the most effective 

fungicide with maximum bulb size (5.46 dia cm) at a 

dose of (1%), while on the contrary, the minimum 

bulb size (3.81 dia cm) was recorded from 

Mencozeb+Metalxyl at a concentration of (0.25%) 

over the control (1.80 dia cm). In comparison with the 

control, all treatments significantly increased the bulb 

at all concentrations, but Topsin-M at the highest dose 

(1%) found to be the best by providing the best result. 

The outcomes of the study revealed that all test 

fungicides at all test concentrations significantly 

increased the bulb size of onion plants over the 

control; however, by comparing the doses, the higher 

doses were found to be greatly effective in 

encouraging the bulb size and plant biomass 

production, so it was observed that higher doses of 

fungicides have significant effects on Fusarium basal 

disease as compared to the moderate and lowest 

concentrations, resulting in increased plant biomass. 

Effects of Fungicides on Bulb Weight 

Statistically, among all treatments, Topsin-M was 

found to be highly efficient by increasing the bulb 

weight, followed by Cabrio Top, Score, Antracol, and 

Mencozeb+Metalxyl, respectively, compared with the 

control. The results expressed that the minimum bulb 

weight was recorded in untreated control with 

(15.07g), whereas among fungicides, 
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Mencozeb+Metalxyl was found least effective with 

minimum bulb weight (64.23g) at its lowest 

concentration (0.25%) and (89.00g) at the highest 

dose (1%), when compared with others. Topsin-M 

was found most effective with maximum bulb weight 

(108.00g) at the highest concentration (1%) and 

(88.97g) at the lowest (0.25%) concentration. In 

comparison with the control (15.07g), all treatments 

significantly increased the bulb weight at all test 

concentrations, but Topsin-M at the highest dose was 

proved to be the best. 

The result indicated that Topsin-M was proved most 

successful among fungicides, having a significant 

effect on the bulb weight with maximum (108.00, 

104.90, and 88.97g) bulb diameter at concentrations 

(1%, 0.50%, and 0.25%), respectively, whereas 

Cabrio Top was found to be the 2nd with bulb weight 

(103.47, 99.13, and 81.07g), followed by Score 

(100.07, 96.10, and 74.33g), Antracol (95.17, 89.20, 

and 71.30g) and Mencozeb+Metalxyl (89.00, 85.17, 

and 64.23 g) at concentrations of (1%, 0.50% and 

0.25%), respectively, over the control (15.07g) (Table 

6). 

It was observed that treatments had a significant effect 

on onion bulb weight at all concentrations. It was 

found that all fungicides at all test doses significantly 

increased the onion bulb weight over the control, but 

bulb weight was tremendously increased through 

increasing fungicide concentrations, so it was found 

that there was a significant correlation between the 

concentrations of fungicides and plant biomass 

production. 

Effects of Fungicides on Onion Root Length The 

data correlated with root length in (Table 7) showed 

that there was a significant difference statistically 

among all chemicals and their tested concentrations on 

root length. Statistically, the Topsin-M was observed 

to be the most effective with maximum root length, 

followed by Cabriotop, Score, Antracol, and 

Mencozeb+Metalxyl correspondingly, when 

compared with the control. The Topsin-M found was 

the most effective fungicide, significantly increasing 

the root size (12.56, 16.13, and 18.26cm) at 

concentrations (0.25%, 0.50%, and 1%), respectively, 

whereas Cabrio Top was the 2nd most effective 

fungicide with root length (10.61, 13.90, and 15.46), 

followed by Score (10.16, 12.56, and 15.20), Antracol 

(8.96, 11.30, and 12.63), and Mencozeb+Metalxyl 

8.18, 10.11, and 11.86 cm) at their respective doses, 

which were statistically significant with each other 

over the control (2.68cm). The Topsin-M was found  

to be the most effective fungicide with a maximum  

(1.8033).

 

Table 6: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under greenhouse 

conditions and their effects on onion (Bulb weight gram) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 
71.30 i 89.20 e 95.17 d 85.22 d 

Score 
74.33 h 96.10 d 100.07 c 90.17 c 

Cabrio- Top 
81.07 g 99.13 c 103.47 b 94.56 b 

Topsin-M 
88.97 e 104.90 b 108.00 a 100.62 a 

Mencozeb+Metalxyl 64.23 j 85.17 f 89.00 e 79.47 d 

Control 
15.07 k            15.07 k           15.07 k           15.07 f 

Mean 
65.82 c 81.59 b 85.12  a 

 

Alpha = 0.05, CV= 2.028 
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Table 7: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under greenhouse 

conditions and their effects on onion (Root length cm) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 
8.96 hi 11.30 efg 12.63 cd 10.96 c 

Score 
10.16 gh 12.56 de 15.20 b 12.64 b 

Cabrio- Top 
10.61 fg 13.90 c 15.46 b 13.32 b 

Topsin-M 
12.56 de 16.13 b 18.26 a 15.65 a 

Mencozeb+Metalxyl 8.18 i 10.11 gh 11.86 def 10.05 d 

Control 
2.68 j 2.68  j 2.68  j 2.68 e 

Mean 
8.86 c 11.11 b 12.68 a 

 

Alpha = 0.05,  CV= 2.028      

 

Table 8: Evaluation of different fungicides against Fusarium oxysporum f.sp cepae under greenhouse 

conditions and their effects on onion (Root weight g) 

Fungicides 
Concentrations (percentage %) 

     Means 

0.25%  0.50% 1% 

Antracol 
0.43 hi 0.58 fg 0.74 de 0.58 d 

Score 
0.51 gh 0.78 d 1.01 c 0.76 c 

Cabrio- Top 
 056 fg 0.97 c 1.15 b 0.89 b 

Topsin-M 
0.75 de 1.24 b 1.45 a 1.14 a 

Mencozeb+Metalxyl 0.36 i 0.53 fgh 0.65 ef 0.51 d 

Control 
0.13 j 0.13 j 0.13 j 0.13 e 

Mean 
0.46 c 0.70 b 0.85 a 

 

Alpha = 0.05,  CV= 2.028 

 

root length (18.26cm) at a dose of (1%), while the 

minimum root length was recorded in the control 

(2.68cm), by comparing the fungicidal treatments, the 

minimum root length (8.180cm) was recorded from 

Mencozeb+Metalxyl at a concentration of (0.25%). In 

comparison with the control, all treatments 

significantly increased the bulb at all concentrations, 

but Topsin-M at higher concentrations had great 

effects on root length by providing the best result as 

shown in (Table 7). The outcomes of the study 

revealed that all test fungicides at all test 

concentrations significantly boosted the root length of 

onion plants over the control; however, by comparing 

the doses, the higher doses were found to be greatly 

effective in encouraging the root length. 

Effects of Fungicides on Roots Weight 

The results indicated that there was a statistically 

significant difference among treatments and all their 
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doses on the weight of onion roots. Among all 

treatments, statistically, Topsin-M was found to be 

highly efficient by increasing the root weight, 

followed by Cabrio Top, Score, Antracol, and 

Mencozeb+Metalxyl, correspondingly. The findings 

of this study revealed that minimum root weight was 

recorded in untreated control with (0.13g), whereas 

among fungicides, Mencozeb+Metalxyl was found 

least effective with minimum root weight (0.36g) and 

followed by Antracol with (0.43g) at the lowest 

concentration (0.25%), respectively, when compared 

with other treatments. Topsin-M was found most 

effective with maximum root weight (1.45g) and 

(1.24g) at (1%) and (0.50%) respectively. In 

comparison with the control (0.13g), all treatments 

significantly increased the root weight at all test 

concentrations.  

The Topsin-M was found the most successful among 

fungicides having great effects on the onion root 

weights with maximum (1.45, 1.24, and 0.75g) root 

weight at concentrations (1%, 0.50%, and 0.25%), 

separately whereas Cabrio Top was found in the 

second position with root weight (1.15, 0.97, and 

056g) followed by Score (1.01, 0.78, and 0.51g), 

Antracol (0.74, 0.58, and 0.43g) and 

Mencozeb+Metalxyl (0.65, 0.53, and 0.36 g) at doses  

of (1%, 0.50%, and 0.25%), respectively, over the 

control (0.13g) in (Table 8).  . 

Treatments significantly affected onion root weight. 

All fungicides at all test concentrations significantly 

increased onion root weights over the control, but 

increasing test concentrations of fungicides 

significantly increased bulb weights (Table 8). 

The results of this study are in conformity with 

previous findings of researchers Abbas et al., 2014; 

Khafagi et al., 2020; Khalequzzaman and Monjil, 

2020; Maitlo et al., 2014; Nizamani et al., 2018; 

Poussio et al., 2021; and Somu et al., 2014, who 

demonstrated different fungicides against Fusarium 

wilt diseases and found Topsin-M and Cabrio Top to 

be effective fungicides against Fusarium oxysporum f. 

sp cepae and other Fuasarium wilt diseases of 

vegetables [1, 13, 14, 16, 21, 23, 27].  

Similar findings of the current study were shown by 

Poussio et al. (2021) who conducted an experiment to 

test the efficacy of ten different fungicides in vitro and 

in greenhouse conditions against the Fusarium wilt 

disease. They found the Topsin-M to be the most 

effective fungicide with maximum shoot length 

(27.66cm) and shoot weight (2.2 cm) at the highest 

concentration, followed by Cabrio Top, Nativo, and 

carbendazim, whereas Antracol and Prevail were 

found to be less effective. The Topsin-M was also 

found effective with maximum root length and root 

weight, followed by Cabriotop and Carbendazim. 

They revealed that fungicides were most effective at 

higher doses by promoting the plant biomass 

production as compared to moderate and lowest 

concentrations [23]. 

The results of this study are consistent with Raju et al. 

(2008) who reported different fungicides against 

Fusarium wilt; among them, Carbendazim and 

Topsin-M were found to be the most effective 

fungicides, with 100% inhibiting the fungus growth at 

higher doses followed by Thiram. On the other hand, 

Dithane Z-78 and Captan were observed as the least 

effective fungicides [24]. 

The outcomes of the present study are in line with 

Maitlo et al. (2014) who evaluated 14 different 

fungicides against Fusarium wilt disease in vitro and 

in greenhouse conditions. Among fourteen fungicides, 

they found Thiophanatemethyl, Carbendazim, Native, 

Score and Aliette, were effective fungicides; the 

remaining were the least effective among them. 

Metalaxyl + Mancozeb was included which had the 

least effective inhibition percent of 16.5% at 100 ppm 

and 63.12% at the highest 1000 ppm. Carbendazim 

was found to be the most effective fungicide, followed 

by Thiophanate-methyl, Nativo, and Score, but 

Carbendazim at higher doses of 100 and 1000 ppm 

caused high phytotoxicity with zero plant growth. 

Thiophanate-methyl was only found effective at all its 

concentrations without phytotoxicity. Thiophanate-

methyl and Carbendazim were found to be the most 

effective with minimum disease development and 

maximum shoot length, shoot weight, root length, root 

weight, and yield, followed by Nativo and Score [16]. 

CONCLUSION 

In this study, the pathogen was isolated and identified 

on the basis of morphological characters. In 

greenhouse experiment the Topsin-M was found to be 

the most effective at all concentrations with highest 

plant biomass production in plant growth attributes as 

with maximum plant height (72.30 cm), number of 

leaves (13.00), leaf length (62.23 cm), bulb size (5.45 

dia), bulb weight (108.00 g), root length (18.26 cm), 

root weight (1.45 g) at concentration of 1% after 130 

days followed by Cabriotop, Score and Antracol (at 

1% doses respectively while Mencozeb+ Metalxyl 

was least effective with minimum plant height 

(45.63cm), number of leaves (8.00), leaf length (35.90 

cm), bulb size (3.81 dia), bulb weight (64.23 g), root 

length (8.180 cm), root weight (0.366 g), and disease 

severity on scale (5.66) at level of 0.25%  over the 

control. 

 

REFRENCES 

1. Abbas, H. T., Sahi, S. T., Amer Habib, A. H., 

& Sohail Ahmed, S. A. (2016). Laboratory 

evaluation of fungicides and plant extracts 



Plant Bulletin Vol 3, (2) 2024: 246-257            ISSN: 2959-3379 (Print), 2959-3387 (Online) 

https://doi.org/10.55627/pbulletin.003.02.633  256 

against different strains of Colletotrichum 

falcatum the cause of red rot of sugarcane, 

Pakistan Journal of Agricultural Sciences, 

53(1), 181-186. 

2. Adebayo, O., & Ekpo, E. (2005). Biovar of 

Ralstonia solanacearum causing bacterial wilt 

of tomato in Nigeria. Plant disease, 89 (10), 

1129-1129.  

3. Alemu, A. C. (2015). Diversity of Onion 

Basal Rot (Fusarium isolates) and their 

Management Using Bacillus isolates under 

Laboratory and Glasshouse Conditions. 

Addis Ababa University.    

4. Anupama, M., Rajashree, B., Swapna, P. P., 

Savita, S., & Mamata, K. (2019). In vitro 

evaluation of biocontrol agents and botanicals 

against onion basal rot caused by Fusarium 

oxysporum f. sp. cepae. Journal of 

Pharmacognosy and Phytochemistry, 8(1), 

2123-2126.  

5. Barnoczkine-Stoilova, E. (1990). Selection of 

effective seed dressing fungicides to control 

Fusarium spp. on onion seeds. Seed Patholoy 

Microbiology, 198. 

6. Bunbury-Blanchette, A. L. (2018). An 

Investigation of Fusarium Basal Rot of Onion 

and Candidate Biocontrol Agents in the 

Annapolis Valley, Nova Scotia. Acadia 

University.   

7. Cramer, C. S. (2000). Breeding and genetics 

of Fusarium basal rot resistance in onion. 

Euphytica,115(3), 159-166. 

8. FAO STATE., (2020). Major food and 

agricultural commodities and producers 

Countries by commodity. Available from 

www.Fao.org.retrieved 2020-12-22., from 

Food  and Agriculture  Organization of the  

United Nations.  

9. Galván, G. A., Koning-Boucoiran, C. F., 

Koopman, W. J., Burger-Meijer, K., 

González, P. H., Waalwijk, C., Scholten, O. 

E. (2008). Genetic variation among Fusarium 

isolates from onion, and resistance to 

Fusarium basal rot in related Allium species. 

European Journal of Plant Pathology, 121(4), 

499-512.  

10. GOP, 2020. Minor Crops: Area, production 

and yield   per hectare of onion. Economic 

Survey of Pakistan 2019-20 , Pakistan Bureau 

of Statistics (Economic Wing), Government 

of   Pakistan, Islamabad Agriculture, pp. 23 

11. Jahedi, A., Safaie, N., & Goltapeh, E. M. 

(2019). Fusarium avenaceum and Fusarium 

crookwellens cause onion basal rot in Iran. 

Archives of Phytopathology and Plant 

Protection, 52(9-10), 953-968.  

12. Kalman, B., Abraham, D., Graph, S., Perl-

Treves, R., Meller Harel, Y., & Degani, O. 

(2020). Isolation and identification of 

Fusarium spp.,the causal agents of onion 

(Allium cepa) basal rot in north eastern Israel. 

Biology, 9(4), 

69  https://doi.org/10.3390/biology9040069.  

13. Khafagi, E. Y., El-Syed, A., & Elwan, S. E. 

(2020). controlling cabbage fusarium wilt 

(yellows) using topsin m and some 

commercial bio-fertilizer products. Zagazig 

Journal of Agricultural Research, 47(2), 519-

530.  

14. Khalequzzaman, K., & Monjil, M. (2020). 

Effect of Fungicides in Controlling Bulb Rot 

of Onion International journal of Gradutae 

Research and Review 6(2), 24-39. 

15. Khaliq, G., Abbas, H. T., Ali, I., & Waseem, 

M. (2019). Aloe vera gel enriched with garlic 

essential oil effectively controls anthracnose 

disease and maintains postharvest quality of 

banana fruit during storage. Horticulture, 

Environment, and Biotechnology, 60, 659-

669. 

16.  Maitlo, S., Syed, R., Rustamani, M., Khuhro, 

R., & Lodhi, A. (2014). Comparative efficacy 

of different fungicides against Fusarium wilt 

of chickpea (Cicer arietinum L.). Pakistan 

Journal of Botany, 46(6), 2305-2312.  

17. Mansha, M. Z., Aatif, H. M., Ijaz, M., Habib, 

A., Mansoor, M. Z., Ikram, K., Abbas, H. T., 

& Khalid, I. (2021). Impact of various 

fungicides against black spot severity and 

incidence caused by Diplocarpon rosae. 

Fresenius Environmental Bulletin, 30(9), 

10841-10848. 

18. Mitra, J., Shrivastava, S. á., & Rao, P. (2012). 

Onion dehydration: a review. Journal of Food 

science and Technology, 49(3), 267-277.  

19. MNFS&R (Ministry of National Food 

Security and Research (2020) Fruit, 

Vegetable & Condiments Statistics of 

Pakistan: Economic Wing, MNFS&R. 

Government of Pakistan, Islamabad 2020. 

20. Nelson, P. E., Dignani, M. C., & Anaissie, E. 

J. (1994). Taxonomy, biology, and clinical 

aspects of Fusarium species. Clinical 

Microbiology Reviews, 7(4), 479-504. 

21. Nizamani, Z. A., & Hussain, S. (2018). To 

assess the efficacy of different fungicides 

against linear colony of the fungus Fusarium 

Oxysporum in-vitro conditions, the casual 

http://www.fao.org.retrieved/


Plant Bulletin Vol 3, (2) 2024: 246-257            ISSN: 2959-3379 (Print), 2959-3387 (Online) 

https://doi.org/10.55627/pbulletin.003.02.633  257 

agent of onion wilt Journal of Entomology 

and Zoology Studies 2018; 6(2): 2655-2658.  

22. Okungbowa, F., & Shittu, H. (2012). 

Fusarium wilts: An overview. Environmental   

Research Journal, 6(2), 83-102.  

23. Poussio, G. B., Abro, M. A., Syed, R. N., 

Khaskheli, M. I., & Jiskani, A. M. (2021). In-

vitro Chemical Management of Fusarium 

Wilt of Tomato in Sindh, Pakistan. 

International Journal on Emerging 

Technologies 12(1): 162-169(2021)  

24. Raju, G. P., Rao, S., & Gopal, K. (2008). In 

vitro evaluation of antagonists and fungicides 

against the red gram wilt pathogen Fusarium 

osysporum f. sp. udam (Butler) Snyder and 

Hansen. Legume Research-An International 

Journal, 31(2), 133-135.  

25. Rehman, A., Abbas, T., Khan, N. A., & 

Mehboob, S. (2011). Investigations on mango 

sudden death syndrome affected plant parts in 

district Muzaffargarh. Pakistan Journal of 

Botany, 23(2), 125-130.  

26. Sintayehu, A., Sakhuja, P., Fininsa, C., & 

Ahmed, S. (2011). Management of fusarium 

basal rot (Fusarium oxysporum f. sp. cepae) 

on shallot through fungicidal bulb treatment. 

Crop Protection, 30(5), 560-565.  

27. Somu, R., Thammaiah, N., Swamy, G., 

Kulkarni, M., & Devappa, V. (2014). In- vitro 

evaluation of fungicides against Fusarium 

oxysporum f. sp. cubense. International 

Journal of Plant Protection, 7(1), 221-224.  

28. Srivastava, P., Tewari, B., Srivastrava, K., & 

Gupta, R. (1996). Chemical control of purple 

blotch and basal rot diseases in onion bulb 

crop during kharif. National Horticultural 

Research and Development Foundation news 

letter .16(2):7-9. 

29. Steel, R. G. D., J. H. Torrie and D. A. Dickey 

(1997). Principles and procedures of 

statistics: A biometrical approach. 3rded. 

McGraw Hill Book Co. Inc. New York: 400-

428.  

30. Sumner, D. R. (1995). Fusarium basal plate 

rot. Compendium of onion and garlic 

diseases. Amer. Phytopathol. Soc., St. Paul, 

Minn, 10-11. 

31. Uddin, N., Naseer, A., Shahid, M., 

Muhammad, N., & Ali, N. (2020). In vitro 

Evaluation of Fungicides and Plant Extracts to 

Control Purple Blotch Disease of Onion in 

Pakistan. Plant Pathology Journal, 19, 77-88. 

doi: 10.3923/ppj.2020.77.88 

32. Vidyavati, H., Manjunatha, H., Hemavathy, 

J., & Srinivasan, K. (2010). Hypolipidemic 

and antioxidant efficacy of dehydrated onion 

in experimental rats. Journal of Food science 

and Technology, 47(1), 55-60.  

33. Yousafzai, W. S., Ullah, I., Ali, A., Iqbal, M., 

& Khan, S. (2019). An Analysis of Allocative 

Efficiency of Growing Onion in District Swat 

Khyber Pakhtunkhwa. Sarhad Journal of 

Agriculture, 35(4), 1185-1191. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


