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Fusariosis is one of the diseases that cause many pre- and post-harvest losses of tomato fruits. This 

disease is caused by fungi belonging to the genus Fusarium spp. The present study was carried out to 

determine the prevalence of Fusariosis in the major tomato fruit production basins in West Cameroon, 

to inventory and characterize the different Fusarium spp. morphotypes associated with this tomato 

fruit rot. To achieve this objective, the prevalence of these fruit rots was determined in each production 

basins. The different morphotypes were obtained from tomato fruit rot. The results showed that the 

prevalence of this disease was significantly higher and identical in all localities covered by the study 

according to the Duncan test at P ≤ 0.05. Fruits from these basins contained nine morphotypes of 

Fusarium spp. of which the most frequent were F1DS morphotypes (16.92%) from Dschang followed 

by F1BD (16.62%) and F3BD (16.34%) from Mbouda fruits and the least frequent was F3FBT from 

Foumbot. The study of the morpho-cultural characters of the different morphotypes of Fusarium spp. 

showed that the morphotypes F2DSC from Dschang, F1FBT, F3FBT from Foumbot, F1BD, F3BD 

and F4BD from Mbouda showed the greatest radial growth. Similarly, the morphotypes F2DSC from 

Dschang and F1BD from Mbouda showed the fastest growth rate, while the lowest growth rates were 

recorded with the F1DSC, F3DSC from Dschang and F2FBT from Foumbot. Foumbot's F3FBT and 

Mbouda's F1BD morphotypes showed the highest sporulation rate. On the other hand, the F3DSC 

morphotype of Dschang showed the lowest number of conidia.  
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Introduction 

 

Tomato (Solanum lycopersicum L.) due to its high 

content of vitamins and antioxidants has an important 

place in human nutrition (Sravanthi and Gangadhar, 

2015). In addition to these essential elements to human 

health, tomato fruits provide several phytochemical 

compounds such as carotenoids, terpenoids, 
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phytosterols, flavonoids, indoles and fibers that help 

prevent certain pathologies such as cardiovascular 

diseases, cancers and degenerative diseases related to 

old age (Wojcik et al., 2010; Britt et al., 2011; 

Troncoso-Rojas et al., 2013). Tomato trade accounts for 

more than 17% of global trade in fruits and vegetables 

with a monetary value of more than $8.5 billion 

(USAID, 2006). Global tomato production has steadily 

increased in recent years, from over 130 million tons in 

2014 to 182,301 million tons in 2017 (FAO, 2019). In 

Cameroon, it has increased over the years, with a 

production of 14 thousand tons in 2005, it rose to 

889,800 tons in 2012 (FAOSTAT, 2015), an increase of 

866 thousand tons with the main production area being 

the Western region, particularly the Foumbot, Mbouda 

and Dschang basins (Rock, 2015). Despite this increase 

in production and the multiple virtues of the tomato, its 

production is confronted after harvest with many 

phytosanitary constraints including fungal rot which can 

cause losses of about 40 to 90% (Kutama et al., 2007; 

Ebimieowei et al., 2013, Benlamoudi et al. 2019). 

Among the fungal species responsible for the 

deterioration of tomato fruits are those belonging to the 

genus Fusarium responsible for Fusariosis (Mugao, 

2010; Abu et al., 2013; Ayele et al., 2021). Fusarium 

species belonging to this genus are the most frequent 

pathogens on tomato fruits, causing leaf wilt and 

numerous rots of the different organs of tomato (Kavi et 

al., 2018). These pathogens cause brown to black 

discoloration of the fruit. Studies by Khedoudja et al. 

(2014) have shown that some Fusarium species can 

cause yield losses of up to 90%.  Nirmaladevi et al. 

(2016) reported that other species such as F. oxysporum 

were responsible for more than 80% of post-harvest rots 

in tomato fruits in India. Fusarium species involved in 

this rot contaminate tomato fruits with various 

mycotoxins (Wisniewka et al., 2011; Maja et al., 2012; 

Zainudin et al., 2015; Wamalwa et al., 2018; Srinivas et 

al., 2019). These secondary metabolites produced by 

fungi are known to be toxic to many organisms. They 

deteriorate the quality and quantity of fruits and severely 

limit their yield and marketing (Blancard, 2012). The 

variability of the different morphotypes of Fusarium spp. 

involved in this disease makes it difficult to diagnose the 

exact causes of enormous losses to farmers. 

 

Knowledge of the morphotypes of Fusarium spp. will 

enable an efficient control method against this disease 

pre and post-harvest for sustainable management of 

tomato fruits. It is in this context that this work, whose 

objective is to determine the prevalence of Fusarium 

spp. in the major tomato fruit production basins in West 

Cameroon, to inventory and characterize the different 

morphotypes of Fusarium spp. associated with this 

tomato fruit rot, has been carried out. 

 

Materials and methods 

 

Collection of tomato fruits  
 

The experiments were conducted in April 2018. 

Tomatoes fruits with symptoms of rot (secretion of 

white, orange, purple, pink, beige liquid depending on 

the species of Fusarium) were randomly collected in 15 

different farms equally distributed in Dschang, Foumbot 

and Mbouda in the west region of Cameroon. In each 

farm, the median number of fruit collected was 50. 

These fruits were packed into a sterile polyethylene bag 

lined with soft paper and then carried to the Plant 

Pathology and Agricultural Zoology Research Unit for 

fungi isolation and identification. 
 

 Prevalence of fusariosis in tomato fruits 
 

The prevalence of Fusariosis in tomato fruits was 

determined from fruits collected from gardeners in the 

production basins of Dschang, Foumbot and Mbouda. 

For this purpose, three crates of tomato fruits 

(containing 350 fruits per crate, either a total of 1050 for 

the three crates) were randomly selected in each of these 

basins where the collection was made. These fruits 

contained in each crate were carefully observed on site 

for the presence of fruit browning, black canker; 

external blackish-black rot, reddish-black necrosis and 

underlying fruit pulp, brown to black discoloration of 

the fruit. These symptoms vary according to the 

Fusarium species involved in the disease. Fruits 

showing such symptoms were considered to be affected 

by Fusarium and were counted. The prevalence of the 

disease was determined according to the formula of 

Amata et al. (2009) and Onyeani et al. (2012): 

 
 

 
 

 
Isolation and identification of different Fusarium 

spp. associated with tomato fruits 

 
The tomato fruits showing symptoms of Fusarium were 

taken to the laboratory where they were first washed 
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separately with tap water and then superficially 

disinfected with absorbent cotton soaked in 95% 

alcohol. Necrotic tissue fragments of about 2 mm² were 

removed under a microbiological hood near a flame of a 

Bunsen burner using a sterile scalpel. These fragments 

were then disinfected in 95% ethanol for 1 minute, 

rinsed 3 times successively with distilled water to 

remove traces of the disinfectant and then placed on 

sterilized filter paper to remove excess water. These 

fragments were inoculated aseptically into 90 mm glass 

Petri dishes containing 20 ml of the PDA medium in a 

ratio of 5 fragments per Petri dish and placed under dark 

conditions in an incubator at 24 ± 2°C. After daily 

observations, the visible fungal colonies around the 

inoculated fragments were collected and individually 

transferred into new Petri dishes containing PDA 

medium. After several replications, pure cultures of the 

different fungal isolates were obtained.  

 

The identification of the isolated fungal species was 

made based on the morphological characteristics of the 

mycelium (septate or non-septate) and the fruiting 

bodies (conidia) observed under the light microscope 

using mycological identification keys (Barnett and 

Hunter, 1972). These observations have made it 

possible to calculate the isolation frequencies (FI) of the 

different Fusarium spp. according to the following 

formula (Keuete et al., 2015): 
 

 
 

After identification, the different Fusarium spp. 

obtained were sealed in Petri dishes with para-film 

paper and stored in the incubator at 18-20°C for testing. 

A summary of morphotypes of Fusarium spp. used in 

this study is listed in Table 1. 

 

Characterization of different morphotypes of 

Fusarium spp. associated with tomatoes  

 
Radial growth, appearance and pigmentation of 

Fusarium spp. 

 

The morphological and cultural characteristics of the 

different Fusarium spp. have been described from 7-

day-old pure cultures. For this purpose, a mycelial 

explant of 0.4 cm diameter was taken from the growth 

front of each pure culture and deposited under a 

microbiological hood in the center of a Petri dish 

containing the PDA culture medium at a rate of 3 

replications per isolate. Incubation took place in the 

dark at a temperature of 24 ± 2°C for 7 days. 

Observations were made daily at the same time. They 

focused on radial growth. Colony diameter was 

measured from two perpendicular axes drawn on the 

backs of the Petri dishes to determine radial growth.  
 

Radial growth (cm) =   

 

Where: d1 and d2 = diameter of the radial growth in 

both directions, d0 = diameter of the die. 
 

The growth rate (cm/day) of each morphotype was 

calculated according to the formula of Sofi et al. (2013). 
 

Growth rate (cm/day) = 

 
 

 

Observations on the appearance (cottony, fibrous and 

compact) and pigmentation (whitish, pinkish, greenish, 

greyish and yellowish) of the fungal colony of each 

morphotype were made on the 7th day of culture. 
 
Table 1. Different morphotypes of Fusarium spp. from three 

localities of the West region of Cameroon. 

Morphotypes Production basins  

  F1DS Dschang 

F2DS Dschang 

F3DS Dschang 

F1BT Foumbot 

F2BT Foumbot 

F3BT Foumbot 

F1BD Mbouda 

F2BD Mbouda 

F4BD Mbouda 

 

Size and shape of conidia of different Fusarium spp. 
 

Microscopic characterization was performed from pure 

cultures on PDA medium in an incubator at a 

temperature of 24 ± 2°C for 7 days in the dark. A 

mycelial fragment taken from the center of the culture 

using a lancet needle was deposited on a slide covered 

with a cotton blue drop and observed under a regular 

microscope at 400X magnification. These observations 

concerned the shape (cylindrical, fusiform, ovoid and 

oval) and size measurement (length and width) of the 

conidia. For each morphotype, 18 conidia were studied. 

The experiment was repeated three times (Djeugap        

et al., 2017). 
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Enumeration of conidia of different Fusarium spp. 
 

Pure fruiting cultures of each 7-day old Fusarium spp. 

were carefully brushed with a fine brush in 20 ml of 

sterilized distilled water. The resulting conidial 

suspension was shaken with a vortex to release the 

conidia from the conidiophores, then this suspension 

was filtered (to remove mycelial fragments), then a drop 

of Tween 20 was added to homogenize the suspension 

and finally, the number of conidia/ml was estimated 

from a Thoma cell. This experiment was repeated three 

times (Tsopmbeng et al., 2012). 

 

Experimental design and statistical analysis 
 

All the experiments were conducted in a completely 

randomized design (CRD). The data of Radial growth, 

growth rate, sporulation rate and diameter growth were 

subjected to analysis of variance. The differences 

between means at 5% were determined by Waller-

Duncan’s multiple range tests using the Statistical 

Package for the Social Science (SPSS 16.0) program. 

The experimental results were expressed (where 

necessary) as mean ± standard deviation. 

 

Results  
 

Prevalence of fusariosis of tomato fruits in West 

Cameroon 
 

Table 2 shows the prevalence of Fusariosis on tomato 

fruits according to production basins and years of 

harvest. The same prevalence of Fusariosis on tomato 

fruits was observed on fruits from all production basins 

during the two years of data collection. The same 

prevalence of Fusariosis was also observed each year on 

fruits from all three basins inspected. 
 

Inventory of the different Fusarium spp. associated 

with tomato fruit  
 

Distribution of the different Fusarium spp. isolated 

from fruits according to production basins  

 
Table 3 presents the number of different Fusarium spp. 

from tomatoes from the three main production basins 

of the West region of Cameroon according to the 

basins and years. Overall, 361 isolates of Fusarium 

spp. were isolated from tomato fruits. These different 

Fusarium spp. isolates belong to 9 morphotypes. The 

number of isolates varied according to the production 

farms. The most represented Fusarium spp. 

morphotype was F1DSC from Dschang locality and 

consisted of 40 and 21 isolates respectively in 2017 

and 2018 for a total of 61 isolates. The F3FB 

morphotype from the Foumbot basin was the least 

represented with 9 isolates in 2017 and 15 isolates in 

2018 for a total of 24 isolates (Table 3). 
 

Table 4 shows the frequency of appearance of the 

different morphotypes of Fusarium spp. associated with 

tomato fruit rot from the production basins of Dschang, 

Foumbot and Mbouda. The frequency of appearance of 

the different morphotypes of Fusarium spp. varied 

according to the production basins. The most frequent 

morphotypes are F1DS (16.92%) from the Dschang 

basin followed by F1BD (16.62%) and F3BD (16.34%) 

from Mbouda fruits. The F3FBT morphotype from the 

Foumbot basin is the least frequent with a frequency of 

appearance of 06.65%. 

 
Table 2. Prevalence (%) of fusariosis on tomato fruits. 

Production basins Year 2017 Year 2018 

Dschang 38.27 ± 11.12
a*

 29.09 ± 00.83
ab

 

Foumbot 23.46 ± 01.13
b
 27.91 ± 00.66

b
 

Mbouda 28.77 ± 00.77
ab

 30.18 ± 00.61
a
 

a and b: comparison of fruit prevalences over two years; *means affected by the same letter on the same line are not 

significantly different according to Duncan's test at P ≤ 0.05. 

 
Characterization of the different morphotypes of 

Fusarium spp. 
 

Appearance and pigmentation of the mycelium of the 

different morphotypes of Fusarium spp.  
 
Based on the fusarium lesions observed on the 

different tomato fruits, variability in the fungal profile 

of the different Fusarium spp. was obtained on the 

PDA culture medium. The examination of these 

different Fusarium spp. was based on the pigmentation 

and appearance of the mycelial colony. These different 

Fusarium spp. isolated and identified belong to 9 

morphotypes (Table 3). 
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The fungi isolated in the three major tomato production 

basins of West Cameroon presented morphotypes with 

different aspects. The F1DSC, F2DSC and F3FBT 

morphotypes from the Dschang and Foumbot basins 

respectively, as well as the F3BD morphotypes from 

Mbouda, presented cottony mycelial colonies. The 

F2FBT morphotypes from the Foumbot basin showed a 

fibrous mycelia while the F1FBT morphotypes from the 

same basin showed a downy mycelium. The F1BD and 

F2BD morphotypes from Mbouda had a compact 

mycelium. 

 
The observation of the pigmentation of the mycelium of 

the different Fusarium spp. of three major production 

basins in West Cameroon has shown the existence of 

three distinct groups. The first group consisting of the 

yellowish morphotype (F3DSC), the second group 

consisting of the pinkish morphotypes (F2BD) and the 

last group consisting of all the other morphotypes with 

whitish pigmentation (Table 5). 

 
Table 3.  The number of different Fusarium spp. according to 

production basins and years of isolation. 

Production 

basins 

Morphotypes Year 

2017 

Year 

2018 

Total 

Dschang F1DS 40 21 61 

 F2DS 17 10 27 

 F3DS 09 20 29 

Foumbot F2FB 22 19 41 

 F2FB 14 11 25 

 F3FB 09 15 24 

Mbouda F1BD 

F2BD 

28 

19 

32 

16 

60 

35 

 F3BD 31 28 59 

 Total 189 172 361 

 

Table 4. Frequency (%) of appearance of the different 

morphotypes of Fusarium spp. in the three main production 

basins of West Cameroon. 

Production 

basins 

Morphotypes Number of  

isolates 

Frequency 

Dschang F1DS 61 16.90 

 F2DS 27 07.48 

 F3DS 29 08.03 

Foumbot F1FB 41  11.36 

 F2FB 25 06.93 

 F3FB 24 06.65 

Mbouda F1BD 

F2BD 

60 

35 

16.62 

09.70 

 F3BD 59 16.34 

 

Table 5. Appearance, mycelial pigmentation and conidial 

shape of the different morphotypes of Fusarium spp.  

Morpho-

types 

Morphotypes 

Code 

Appearance 

of mycelium 

Colour of 

mycelium 

1 F1DS Cottony White 

2 F2DS Cottony White 

3 F3DS Ras mucous Yellow 

4 F1FB Fluffy White 

5 F2FB Fibrous White 

8 F3FB Cottony White 

7 F1BD Compact White 

8 F2BD Compact Pink 

9 F3BD Cottony White 

 

Radial growth of the different morphotypes of 

Fusarium spp. 

 
Table 6 shows the radial growth of the different 

morphotypes of Fusarium spp. The different 

morphotypes showed a significant difference in radial 

growth of Fusarium spp. on tomato fruits from three 

major production basins in West Cameroon (Table 6). 

Thus, the radial growth of the different Fusarium spp. 

observed on day 7 of cultivation on PDA medium in the 

three production basins showed that the morphotypes 

F2DSC from Dschang, F1FBT and F3FBT from 

Foumbot fruits showed the greatest radial growth in 

2017 and 2018. Similarly, except for the F2BD 

morphotype, all other morphotypes from Mbouda fruits 

showed the highest radial growth. These radial growths 

varied between 07.47 and 08.20 cm in both years. The 

other morphotypes showed radial growth that was 

essentially identical and significantly lower than the 

other morphotypes according to Duncan's 5% test. The 

radial growth of these morphotypes ranged from 04.67 

to 06.33 cm. 
 

The growth rate of the different morphotypes of 

Fusarium spp. 

 
Table 7 shows the radial growth rate of Fusarium spp. 

The radial growth rate varied according to morphotype, 

production basin and year. In 2017 and 2018, isolates of 

F2DSC and F1BD morphotypes from the Dschang and 

Mbouda ponds, respectively, showed the fastest growth 

rate (between 0.87 and 0.91 cm/day). On the other hand, 

F1DSC, F3DSC and F2FBT morphotype isolate from 

Dschang and Foumbot showed the lowest radial growth 

rate (0.37 and 0.57 Cm/day respectively for both years) 

according to the 5% Duncan test (Fig. 1). 
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Table 6. Radial growth of different morphotypes of Fusarium spp. 

Production basins Morphotypes Year 2017 Year 2018 

Dschang F1DSC 05.77 ± 01.10
b*

 06.04 ± 00.53
b
 

F2DSC 07.75 ± 00.02
a
 08.00 ± 00.01

a
 

F3DSC 05.33 ± 00.58
b
 06.03 ± 00.52

b
 

Foumbot F1FBT 07.76 ± 00.02
a
 08.02 ± 00.00

a
 

F2FBT 04.67 ± 01.15
b
 05.67 ± 00.58

b
 

F3FBT 07.47  ±00.06
a
 08.00 ± 00.01

a
 

Mbouda F1BD 07.60  ± 00.53
a
 08.01 ± 00.01

a
 

F2BD 05.33 ± 00.58
b
 06.33 ± 00.58

b
 

F3BD 07.75  ± 00.01
a
 08.02 ± 00.00

a
 

*Means columns followed by the same letter are not significantly different by Duncan’s Multiple Range test 5% at a probability 

level. 

 

Table 7. The growth rate of the different morphotypes of Fusarium spp. 

Production basins Morphotypes Year 2017 Year 2018 

Dschang F1DSC 00.37 ±00.06
c*

 00.47 ± 00.06
c
 

F2DSC 00.88 ± 00,06
a
 00.91 ± 00.09

a
 

F3DSC 00. 43 ± 00.12
c
 00.53 ± 00.12

c
 

Foumbot F1FBT 00.76 ± 00.02
b
 00.77 ± 00.01

b
 

F2FBT 00.43 ± 00.06
c
 00.57 ± 00.06

c
 

F3FBT 00.76 ± 00.01
b
 00.76 ± 00.02

b
 

Mbouda F1BD 00.87 ± 00.06
a
 00.91 ± 00.00

a
 

F2BD 00.76 ± 00.01
b
 00.76 ± 00.02

b
 

F3BD 00.75 ± 00.00
b
 00.76 ± 00.01

b
 

*Means columns followed by the same letter are not significantly different by Duncan’s Multiple Range test 5% at a probability 

level. 

 

Size of the conidia of the different morphotypes of 

Fusarium spp.  
 

Table 8 shows the variation in size (length and width of 

conidia at day 7 of the culture on PDA medium. 

Conidial size varied according to morphotype, 

production basin and year of data collection. In 2017 

and 2018, the F1FBT and F3BD morphotypes from the 

Foumbot and Mbouda basins respectively showed 

macroconidia of identical lengths according to the 

Duncan 5% test (ranging from 54.1 to 39.36 µm). 
 
These lengths are significantly longer than those of the 

other morphotypes. The shortest lengths of 

macroconidia were noted with the F2FBT morphotype 

from Foumbot tomato fruits (13.43 and 14.43 µm 

respectively for both years). On the other hand, the 

F4FBBT morphotype on tomato fruits from the same 

production basin showed no macroconidia. 

Morphotypes F2DSC, F3DSC from Dschang and F1BD 

from Mbouda showed macroconidia of intermediate 

lengths ranging from 20.81 to 23.65 µm. Concerning 

their widths, the F1DSC, F3DSC morphotypes from 

Dschang and F2FBT from Foumbot presented identical 

widths in 2017 and 2018. Similarly, these widths are 

similar to those of the F3BD morphotype isolated from 

tomato fruits from Mbouda in 2018. These widths were 

the highest according to Duncan's test at 5% and varied 

between 4.19 and 5.22 µm. The lowest widths were 

recorded with the F2DSC morphotype from Dschang 

(2.14 and 2.18 µm) in both years while F1FBT and 

F3FBT morphotypes showed intermediate widths in 

2017 and 2018 as did the F3BD morphotype in 2018. 

 
In terms of microconidia, Foumbot's F3FBT presented 

the longest microconidia lengths in 2017 and 2018. 

These microconidia showed lengths of 25.57 and 25.90 

µm respectively for both years. On the other hand, the 

F2BD morphotype from Mbouda, which does not have 

macroconidia, showed microconidia of short lengths, as 

did the F2DSC morphotypes from the Dschang locality. 

The F3FBT morphotypes in 2017 and 2018 had the 

highest microconidia widths while the lowest width was 

recorded with the F2DSC morphotype. The other 

morphotypes presented overall intermediate values 

according to Duncan's 5% test. 
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Fig. 1: Colonies of Fusarium species on PDA medium (a)pure culture of F1DSC; (b) pure culture of F2DSC; (c) pure 

culture of F3DSC; (d) pure culture of F1FBT; (e) pure culture of F2FBT; (f) pure culture of F3FBT; (g) pure culture of 

F1BD; (h) pure culture of F2BD; (i) pure culture of F3BD. 

 

 

Quantification of the sporulation of the different 

morphotypes of Fusarium spp. 

 
Table 9 shows the variation in the number of conidia 

produced on day 10 by the different Fusarium spp. as a 

function of the year, production basin and morphotype. 

In 2017 and 2018, morphotypes F3FBT and F1BD from 

the Foumbot and Mbouda basins respectively showed 

the highest sporulation rate (25.25 × 10
6
; 26.25 × 10

6
 

and 25.25 × 10
6
; 26.26 × 10

6
 conidia/ml respectively). 

In 2018 the F2BD morphotype of Mbouda showed the 

same high sporulation rate as the previous ones. On the 

other hand, the other morphotypes presented the lowest 

number of conidia (Fig. 2). 

e 

a b c 

d 

e 

f 

g h i 

a b c 
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Table 8. Size of conidia of the different morphotypes of Fusarium spp. studied. 

Production 

basins 

Morphotypes Conidial size (μm) after 7 days 

Macroconidia Microconidia 

Mean length (L) Mean width (l) Mean length (L) Mean width (l) 

 Year 2017     

Dschang F1DS 38.47 ± 0.01
b*

 04.89 ± 00.01
a
 04.88±00.01

d
 02.21±00.02

b
 

 F2DS 20.81 ± 0.01
c
 02.14 ±00.02

c
 02.86±00.01

e
 01.03±0.01

c
 

 F3DS 21.85 ±00.02
c
 04.67±00.01

a
 04.96±00.01

d
 02.24±0.01

b
 

Foumbot F1FB 53.7 ±00.01
a
 03.27 ±00.01

b
 09.86±01,02

c
 02.32±0.01

b
 

 F2FB 13.43 ±00.02
d
 04.19 ±00.02

a
 04.86±00.02

d
 02.22±0.03

b
 

 F3FB 49.26 ±00.01
a
 03.12 ±00.01

b
 25.57±03.04

a
 03.32±0.01

a
 

Mbouda F1BD 22.78 ± 0.01
c
 04.65 ± 00.01

a
 04.87±00.01

d
 02.25±0.01

b
 

 F2BD / / 06.21±00.02
d
 02.68±0.01

b
 

 F3BD 39.36 ± 0.01
b
 03.24 ± 00.02

b
 14.21±04.07

b
 02.21±0.02

b
 

 Year 2018 

Dschang F1DS 39.51±00.01
b
 05.22± 00.02

a
 05.86±00.01

d
 03.21±00.01

b
 

 F2DS 21.81±00.01
c
 02.81±00.01

c
 03.86±00.01

e
 02.03±00.01

c
 

 F3DS 22.86±00.01
c
 04.67±00.02

a
 05.96±00.02

d
 03.23±00.02

b
 

Foumbot F1FB 54.01±01.21
a
 03.27±00.01

b
 10.86±03.00

c
 03.22±00.01

b
 

 F2FB 14.43±00.01
d
 04.43±00.01

a
 05.86±00.01

d
 03.22±00.02

b
 

 F3FB 49.59±00.57
a
 03.26±00.02

b
 25.90±01.15

a
 04.32±00.01

a
 

Mbouda F1BD 23.65±00.01
c
 04.79±00.01

a
 05.86±00.01

d
 03,25±00.02

b
 

 F2BD / / 07.21±00.01
d
 03.68±00.01

b
 

 F3BD 40.03±00.57
a
 04.5±00.02

a
 15.21±00.04

b
 03.21±00.01

b
 

*Means columns followed by the same letter are not significantly different by Duncan’s Multiple Range test 5% at a 

probability level. 

 

 

Table 9. Sporulation rate (10
6
 conidia/ml) of the different morphotypes of Fusarium spp. from the different tomato production 

basins of West Cameroon. 

Production basins Morphotypes Year 2017 Year 2018 

Dschang F1DSC 05.75± 00.01
e*

 06.75 ± 00.01
d
 

F2DSC 10.75 ± 00.01
d
 11.75 ± 00.01

c
 

F3DSC 05.51 ± 00.20
e
 06.58 ± 00.14

e
 

Foumbot F1FBT 05.75 ± 00.01
e
 06.76 ± 00.00

d
 

F2FBT 21.75 ± 00.02
c
 22.76 ± 00.01

b
 

F3FBT 25.25 ± 00.02
a
 26.25 ± 00.02

a
 

Mbouda F1BD 25.25 ± 00.01
a
 26.26 ± 00.01

a
 

F2BD 24.58 ± 00.58
b
 26.24 ± 00.01

a
 

F3BD 10.75 ± 00.00
d
 11.76 ± 00.01

c
 

* Means affected by the same superscript letter in the same column are not significantly different according to Ducan's multiple 

tests at P ≤ 0.05. 

 

 

Discussion 

 

Fusariosis caused by fungal species belonging to the 

genus Fusarium is a real problem on tomatoes fruit 

production in the West region of Cameroon. This was 

more noticeable through the high prevalence of 

Fusariosis on tomato fruits observed in the three 

localities. This prevalence was identical in all localities. 

This similarity could be because all three localities 

belong to the same agro-ecological zone, which is that 
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of the Western Highlands. Indeed, their climate is of 

humid tropical type (OMD, 2010). Temperatures vary 

between 15° and 30°C, an average of 25°C and relative 

humidity in these localities varies between 49 and 97% 

(Olivry, 2012). These temperatures and relative 

humidity would be at the origin of the germination of 

Fusarium spp. conidia observed as they are close to 

those favorable to the optimal development of the 

fungal species responsible for tomato fruit rots. Similar 

results were reported in Bangladesh by Begum and 

Momin (2000) who showed that fungi grow better in 

humid regions. The work of Kader (2002) reported that 

high humidity promotes the growth of tomato fruit rot 

fungi.  

 

 

   

   

   
 

a b c 

d e f 

g h i 

 
 

Fig. 2: Morphologies of Fusarium spp. isolated from tomato fruits of different localities in the West region of 

Cameroon as seen in the 400X optical microscope (a) F1DSC; (b) F2DSC; (c) F3DSC; (d) F1FBT; (e) F2FBT;    

(f) F3FBT,  (g) F1BD; (h) F2BD; (i) F3BD. 

 

 

The inventory of the different Fusarium spp. associated 

with tomato fruit rot showed that these Fusarium spp. 

belong to nine morphotypes. Besides, several studies 

have shown that Fusarium spp. cause fusariosis of many 

fruits (Benaouali, 2015, Rajendran et al., 2018; 

Benlamoudi et al., 2019). The morphotypes F1DS 

followed by F1BD and F3BD were the most frequent in 

all localities compared to the other morphotypes. The 

high frequency of these morphotypes could be since 

they are the most involved in the distribution of 

fusarium and cause important pre and post-harvest 

losses. On the other hand, the F3FBT morphotype was 
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the least frequent. This low frequency could be 

explained by the fact that this morphotype would affect 

less the fruits and would have a negligible impact on the 

quality of these fruits. This difference in frequency of 

isolation of different Fusarium morphotypes has been 

reported in other works such as those of Kouakou et al. 

(2017) in Côte d'Ivoire on the inventory of post-harvest 

pathogenic fungi and evaluation of their sensitivity to 

azoxystrobin which reported that species of the genus 

Fusarium were isolated at variable frequencies from 

different fruits. 

 
The results obtained on the characterization of 

Fusarium spp. showed a variation in the colors and 

morphotype aspects. The colors vary from white to 

yellow through pink. Some of these colors are in 

agreement with those observed by Beonuali (2015) in 

his work on the biodiversity of Fusarium oxysporium. 

Similarly, the morphotypes obtained are partly similar 

to those observed by Tshilenge et al. (2004) in their 

work on the characterization of Fusarium spp. 

associated with the decline of Robusta coffee in the 

Democratic Republic of Congo. This difference in 

pigmentation and morphotypes may be due to the nature 

and origin of different morphotypes. Indeed, Sedra 

(1993) has shown that the origin of morphotypes is a 

determining factor in the variability of crop 

morphology. This crop morphology can be affected by 

the age of the fungal strain. Thus, in this study, we also 

observed that pigmentation disappears with the aging of 

the strain but given the experimentation set up, it is not 

possible to say if this loss is definitive or not. Our 

observations agree with those of Henni et al. (1994) 

who in their work on morphological variability in 

Fusarium oxysporium showed that the age of the fungal 

strain influences its color.  

 
Differences were observed between the radial growth of 

isolates from the same locality and those from different 

localities. This difference made it possible to group the 

isolates into two distinct categories. The F1FBT, 

F3FBT, F1BD and F3BD morphotypes form a fast-

growing group while the F1DSC, F3DSC, F2FBT and 

F2BD morphotypes form a slow-growing group. These 

radial growths revealed values for some morphotypes 

that are in the range of those already described by other 

authors (Tshilenge et al., 2004; Lombard et al., 2019). 

 
The identification of the different isolates was done by 

light microscope using the identification guides of 

Barnett and Hunter (1972) and Leslie and Summurell 

(2006). Following this observation, the mycelia appear 

with two types of conidia: microconidia isolated or 

agglomerated in false heads and macroconidia of 

variable size with 3 to 4 partitions. Previous work by 

Guezlane (1976) and Agrios (2005) has shown that 

some Fusarium oxysporium isolates from cereals have 

transversely partitioned macroconidia (triseptate) and 

microconidia which are small spores agglomerated in 

false heads.  

 

From the sporulation point of view, all morphotypes 

sporulated differently but F3FBT and F1BD isolates 

showed the highest sporulation rates. This variation in 

sporulation can be attributed to the intrinsic and 

physicochemical factors of each isolate. Little 

information exists on the sporulation rate of species of 

the genus Fusarium because in microscopy many 

authors are not interested in this aspect yet very 

important for the characterization of a fungal species 

to better understand its ecology.  

 

The variability within a morphological group shows 

that identification based only on morphological and 

cultural characteristics can lead to misidentification 

since morphological and cultural characteristics are 

easily influenced by environmental factors such as 

humidity, temperature and precipitation (Nadjet, 2010; 

Bhavya et al., 2019). However, according to Henni     

et al. (1994), although mycelial growth is not a stable 

criterion for differentiation of Fusarium spp. it is 

believed to play an important role in species 

variability.  

 
Conclusion 

 
This work has highlighted the existence of several 

morphotypes of Fusarium spp. on tomato fruits found in 

large production basins in the West region of 

Cameroon. Through the macroscopic study of isolates, 

nine morphotypes with higher variability of 

pigmentation were found. Microconidia and 

macroconidia of various sizes were identified after 

microscopic observation of these morphotypes. Given 

the profile of the different morphotypes of Fusarium 

spp. known, it would be wise to consider a means of 

controlling these morphotypes which cause many rots to 

reduce the losses of tomato fruits caused by them.  
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