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Abstract 
Tomatoes are an increased dietary component that benefits people's nutrition and well-being in rural and 

urban areas around the country. However, diseases among other things, pose a threat to its growth. A 

disease called Fusarium wilt causes plants to wilt. Yellowing of Plant or leaf, the plant will be wilted, 

defoliation and less or no fruit development are symptoms of this disease, which is regarded as one of the 

most serious tomato diseases in the world. This assessment emphasises the different known approaches 

used in the disease's management; both greenhouse and field-grown tomatoes are highly susceptible to 

this disease. Cultural methods, bioagents, and chemicals are the most effective ways to contain this 

pathogen. 
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1. Introduction 

Solanaceae family crop Lycopersicon esculentum Mill (tomato) is largely grown vegetable on 

the world [43]. “It is the most widely cultivated tropical vegetable crop on the planet” [17]. 

“Tomato is an important food component as well as precious for the local farmers market, 

helping both rural and urban communities improve their nutrition and livelihood” [57]. New in 

salads or baked as a vegetable, the fruits can also be used in processed ways such as tomato 

sauce, puree (tomato paste), juice, ketchup, and dried [7]. They're rich in A and C vitamins. 

They've become more common because lycopene contains, like the food, they connected to 

reduce risk of few illnesses such as heart failure, reduced risk of prostate cancer, and other 

illnesses associated with old age. 

Tomato is adaptable, at 15 to 25 degrees Celsius temperature range with hot water they do 

well. Temperature with high relative humidity is suppressing the fruit set and yield. 

Temperatures below 30 °C cause colour formation and ripening to be delayed, whereas 

temperatures above 30 °C prevent flavour production, fruit set and lycopene growth. In the 

off-season, tomatoes are well developed in further irrigation with low to medium rainfall areas. 

Wet weather raises attacks of disease and hastens fruit ripening. “Many types of soil are 

favourable for the growth of tomato; they have a pH range of 5-7.5 and include a lot of organic 

materials" [57]. Tomato plants grow in soil that has been heavily amended with organic matter 

and is well-drained. The soil should be able to hold moisture well. Tomatoes grow best at 

elevations of 1000 to 2000 metres above sea level [47]. 

However, several factors influence tomato production and quality, with diseases playing a 

significant role [43]. The most prevalent diseases that affect tomatoes include early blight, 

anthracnose; tomato spotted wilt, Fusarium wilt, bacterial canker, verticillium wilt, and 

bacterial wilt [58]. Pseudomonas spp. induce bacterial wilt, while Verticillium and Fusarium 

spp. produce fungal wilt [29]. Fusarium wilt, which affects both greenhouse and field-grown 

tomatoes, is one of the most widespread tomato diseases worldwide [1, 5, 51]. 

Wilted plant, yellowed leaves, and reduced/minimal, or even non-existent crop yields are all 

symptoms of fungus infection, according to Peralta et al. in 2001. The various aspects of 

Fusarium wilt disease and the various management approach used to combat this devastating 

tomato disease will be summarised in this analysis. 

 

Pathogen 

W.C. Snyder and H.N. Hans said that "Belonging to the class Hyphomycetes, soil-borne  
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pathogen Fusarium oxysporum f. sp. lycopersici (Sacc.) is a 

causing factor of wilt disease in the tomato plant." More than 

100 countries have registered Fusarium vascular wilt 

diseases. After consuming the root tissues, the pathogen 

colonises the outer cells of roots as harmless endophytes, and 

some persist as saprophytes in the soil [11]. In 1895, an English 

physician named G.E. Massee was the first to recognise the 

disease. "The pathogen is divided into three physiological 

races (r1, r2, and r3). Its pathogenicity characterises all these 

three races on test plants with dominant race-specific 

resistance genes" [12]. 

It is of global importance because the disease has been 

identified in at least 32 countries, and it is perilous in warm-

climate countries [37]. The Fusarium, according to Suarez et 

al. (2007), is a well-known tomato disease. Microconidia, 

macroconidia, and chlamydospores are the three types of 

asexual spores produced [2]. Few strains of Fusarium 

oxysporum are not pathogenic and can also inhibit the growth 

of pathogenic strains, making them useful as biological agents 
[15]. 

An alternate host in plant debris pathogen mycelium can live 

in it and live as a saprophyte, and long-term survival is 

allowed by the thick-walled chlamydospores. 

Chlamydospores are formed when the walls of hyphal or 

conidial cells thicken. Stress factors that trigger 

chlamydospore formation in F. oxysporum include the 

absence of the host (nutrient depletion) and unfavourable 

environmental circumstances [52]. Chlamydospores germinate 

as expected when favourable circumstances, such as the 

availability of host root exudates, return (nutrient abundance) 
[24]. 

 

Symptoms 

The fungus enters roots directly and colonises vascular tissue 
[19]. Fusarium wilt side effects incorporate hindered 

development, yellowing, and shrivelling of the leaves, rosy 

stains of the xylem vessels (noticeable inside the stem as lines 

or dabs in the cross area) and white, pink, or orange parasitic 

development outwardly of influenced stems (particularly in 

wet conditions), just as root or stem rot. 

"Symptoms of an assault include minor vein clearing on the 

outer section of immature leaves, as well as epinasty on older 

leaves" [49]. Before the plant reaches maturity, successive 

leaves turn yellow, wilt, and die. Growth is normally stunted 

as the disease progresses, and little to no fruit develops. Dark 

brown lines can be seen running lengthwise across the main 

stem if it is sliced. Browning of the vascular system is a 

symptom of the condition that may usually be used to 

diagnose it [37]. Orange, white or pink fungal growth can be 

noticed on the exterior of affected branches, especially in 

moist environments [3]. 

 

Host range 

These disease’s pathogen survives as both biotrophs and 

necrotrophs, destroying and absorbing nutrients from the cells 

of their main host, the tomato, as well as, in rare situations, 

interfering with the root systems of irrelevant plants. The 

pathogen of these diseases also affects Solanum spp. Such as 

S. lycopersicum, S. pimpinelli, S. melogena, and pathogen also 

cause symptoms on this spp. [22, 55]. Amaranth, Goosefoot, 

Hairy crabgrass, Mallow such type of plant, pathogen 

discovered as symptomless [22, 14]. 

“The pathogen of this disease has a significantly broader host 

range, affecting both symptomatic and asymptomatic hosts in 

the Schinus terebinthifolius [Anacardiaceae]; Capsella 

bursapastoris (L.) Medik, B. oleracea L. (five vars.), Brassica 

juncea L. [Cruciferae]; Arachis hypogaea L., Melilotus alba 

Medik. Phaseolus vulgaris L., Glycine max L., Pisum sativum 

L., Trifolium pretense L., Vicia faba L. [Leguminosae]; 

Citrullus lanatus var. (Thunb.) Matsum. & Nakai 

[Cucurbitaeae]; S. melongena L., Capsicum frutescens L., S. 

lycopersicum L. [Solanaceae]; Daucus carota L., Apium 

graveolens L. var. dulce (Mill.) pers. [Umbelliferae ]; 

Mullugo verticillata L. [Molluginaceae] and Plantago 

lanceolata L., Scoparia sp. [Plantaginaceae]” [21, 31, 33, 48]. 

 

Ecology and Dissemination 
In a variety of soils, Fusarium oxysporum can grow, survive, 

and flourish, but sandy soils provide the best conditions for 

development and production, according to Lowell in 2001. It 

is soil-borne, and it can survive more than ten years in 

infected soil. Disease emerges in temperatures of 28 °C in the 

soil and climate. The pathogen will spread into the lower 

sections of the stem if soil temperatures are suitable, but air 

temperatures are not, but the plants will not show visible 

symptoms [37]. 

The pathogen is most often transmitted over short distances 

by irrigation water and infected agricultural implements [54]. 

However, it may also spread over large distances in polluted 

transplants or the soil [2]. Polluted soil and contaminated plant 

material may also transmit the disease or fungus. Other means 

for the disease to spread include human activities in an 

infected field and the irrigation water usage and equipment 

that has previously been used on a diseased crop [3]. 

 

Epidemiology 
The pathogen infects the plant from its root tips [49] and can 

live in the soil for up to 30 years [56]. In the xylem vessels, 

mycelium forms, cutting off the water flow and causing 

wilting [54]. Fusarium wilt and nematode colonisation are 

frequently related, with nematodes acting as a fungus entry 

point. Enzymes can also assist Fusarium in getting access to 

the plant host [8]. In Fusarium wilt, warm soil temperatures 

and low soil moisture encourage infection and disease 

formation [26]. The disease is most extreme in sandy soils, and 

in heavier clay soils, it is usually less of concern [25]. 

 

Management 

To maintain plant vigour, fruit consistency, and quantity, 

Fusarium wilt must be controlled in tomato plants. Fusarium 

wilt is a difficult disease to manage [10, 13, 27]. A number of 

approaches have been proposed to combat this fungal 

pathogen [9]. “Attempts to eradicate the outbreak, on the other 

hand, have largely failed due to the emergence of new 

pathogenic races”, wrote Juliano and others in 2005. The 

management of this pathogen is recorded by a different 

method like cultural, biological, resistance-based, and 

chemical [42], and natural materials are used. 

 

Cultural Control 

Cultural management applies to agricultural practices and 

strategies that increase yield efficiency and quantity while 

reducing disease effects. It entails manipulating the ecosystem 

through non-mechanical means to control plant diseases. It 

means changing agricultural practices to make disease 

pathogens develop in an unfavourable environment [20]. 

It may also apply to the intentional manipulation of plant 

growth, planting, and cultivation in a garden or farm to reduce 
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plant disease. It has been discovered that using cultural 

approaches to treat soil-borne pathogens improves soil 

composition and, as a result, lowers the occurrence of disease 
[39]. 

These methods are largely preventative, and managing disease 

progression requires a comprehensive knowledge of the 

structure, behaviour, and environmental conditions in which 

the disease agent thrives. "Seed-borne and soil-borne 

pathogen, for example, Fusarium wilt, which is brought about 

by Fusarium species, have for some time been hard to 

oversee" [44]. Crop rotation with non-Solanaceous crops for 4-

6 years is generally recommended to decrease fungi 

populations and avoid disease problems endemic to this type 

of vegetables. Wherever practicable, grass and cereal crops 

should be rotated with the grain [49]. Mulching, or covering the 

soil surface with a thick coating of mulch, helps in weed 

control, soil moisture optimization, and soil cooling. 

It assists disease control by making situations unfavourable 

for soil-borne bacteria. Mulching also keeps soil-borne 

bacteria out of the watered tomato leaves. This would increase 

the farmer's yield and benefit [30]. 

Weed control aids in the prevention of diseases such as 

Fusarium spp. Killing prone diseased weeds allows the virus 

to spread to plants. Excessive plant care, such as tying, 

thinning, and pruning, induces wounds and increases the 

susceptibility of plants to the Fusarium wilt pathogen [3]. 

 

Biological Control  
An alternative disease prevention method for having a 

Fusarium disease management mechanism that is 

environmentally stable is the use of antagonistic 

microorganisms [28]. Biological control agents can use direct, 

indirect, or mixed mechanisms to achieve their goals [41]. The 

use of bioagents to control Fusarium wilt disease on tomatoes 

has been reported to be very successful [16]. In greenhouse 

tests, nonpathogenic Fusarium oxysporum and Fusarium 

solani are isolated successfully inhibited Fusarium wilt [35]. 

CS-20, CS-1, CS-24, and Fo-47 were among the consistently 

successful isolates when used at a high pace. Tomato plants 

display no wilt disease after being sprayed with Phytophthora 

cryptogea zoospores and then inoculated with pathogen of 

this disease [6]. 

In the rhizoplane of solanaceous plants, G. intraradices and 

some gram-negative and fluorescent RB (rhizobacteria), 

Pseudomonas fluorescens, Pseudomonas putida, and 

Enterobacter cloaceae, were found to be effective against 

Fusarium oxysporum f. sp. Lycopersici [4]. Bacillus subtilis, 

Streptomyces corchorusii, Streptomyces pulcher, and 

Streptomyces mutabilis are among the bacterial biocontrol 

agents that have been reported to have promising biocontrol 

activities against wilt [36]. Rhizobacteria can serve as bio 

fertilisers and bio stimulants by creating plant growth 

hormones such as Indole acetic acid, Ethylene, Cytokinin, 

Gibberelin and dissolved minerals, as well as indirectly 

preventing pathogenic microorganisms by producing 

antibiotics and siderofore [32, 50]. 

 

Resistance cultivar 

Where resistant cultivars are viable, the most less-cost and 

environmentally matey method of control is to use them. 

Resistant varieties are the best choice for disease prevention 
[51], and they are one of the most popular alternative 

approaches for wilt disease prevention [30]. However, many 

tolerant cultivar’s effectiveness is restricted to only a few 

years due to resistance breakdown in the pathogen 

community's face of high pathogenic heterogeneity [30]. 

Some plants, such as peas and China aster, have cultivars 

resistant to or tolerant of Fusarium wilt. "A cultivar that is 

resistant to only one forma specialis races, and it does not be 

resistant to other forms specialise races" [11]. The 

identification and use of disease-resistant tomato plant 

varieties is a suitable option for using chemicals [43]. When no 

dominant gene is established, however, breeding for 

resistance can be difficult. In addition, new pathogen races 

capable of overcoming host resistance can arise [35]. Lower 

chemical costs for disease prevention and increased 

cultivation of previously infested fields are two advantages of 

this solution. 

 

Chemical control 
Agricultural chemicals are often used to manage the disease. 

The use of synthetic fungicides on tomato seeds significantly 

reduces the incidence of wilt. Their use, however, is both 

costly and harmful to the ecosystem [53]. These chemicals 

include Mancozeb, Copper oxychloride and Copper sulphate, 

Propiconazole, Carbendazim and Thiophante methyl. 

Benomyl was only mildly effective against Panama disease of 

banana using the root dip treatment method [38]. Carbendazim 

was used on Fusarium wilt-infected tomato seedlings, which 

resulted in a 24 per cent rise in yield [23]. 

In response to the widespread use of antibiotics, non-target 

consequences, the proliferation of resistance to certain 

fungicides, viruses that can survive for years, along with 

threats to human wellness and the environment, alternative 

disease prevention strategies have been established. "When it 

comes to aerial plant pathogens, fungicides are far more 

effective than when it comes to soil-borne pathogens" [45]. 

Large-scale soil treatment is also technically challenging, and 

the number of permitted chemicals decreases as active 

additives are phased out due to toxicological and 

environmental concerns. Methyl bromide, for example, has 

been eliminated due to its excessive ozone-depleting 

potential. 

"The recent trend toward near-zero demand sufferance for 

fungicide residues in fresh leafy vegetables is continuing to 

drive the search for non-chemical disease control approaches" 
[46]. Metham sodium, Methyl bromide and Chloropicrin are 

used in the soil to treat Fusarium wilt. Systemic fungicides 

like Benofit, Amistar, and Roko have been used to regulate 

Fusarium wilt. 

For the mange of wilt pathogen, uses of fungicide for the long 

term is difficult because pathogen develops resistance against 

the chemical and uses the chemical application is harmful full 

for the environment, agro-ecosystem, and the human being 
[43]. 
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