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ABSTRACT

Introduction :Potato production in the Far North Region, Cameroonishampered by a wide

range of fungi of the genusFusarium, ,«"{Comment [VR3]: italic

Aims : The aim of thisworkwas to isolate and conductphysiologicalcharacterization of

Fusariumspp. isolatesresponsible for potatofusariumdisease in the “Far ‘North Region, -{comment [vR4): Fusarium

Cameroon.

Methodology :Sampleswerecollectedfrom 15 villages in the district of Mogodé, Mokolo and { comment [VRS]: The methodolgyshouldbe
"""""""" . """""""""""""""""""""" .Y NV A """""""""""" concise. Includemethodsadopted in isolation and

Koza. Fusarium incidence and rainfallwereassessed.lsolateswereobtained,  the characterization of the physiologicalparameters.

speciesresponsible for fusariosis and the parameters of physiologicalcharacterizationsuch as
growth rate, sporulation and pathogenicity.of the isolateswereevaluated.

Results :The overallaverage incidence of Fusariumheadblight in the Far North Region,
Cameroonis  29.36%.  Furthermore, .. out ~of the 20 isolatesobtained, six
Fusariumspecies(Fusarium-oxysporium, F. solani, F. equiseti, F. avenacearum, F. colmorum
and F. sambicum)wereidentified. The highestgrowth rate (8.1 cm), the highest spore
production (8 x 105)-and the highestseverity index (3%) wererespectivelyobtainedwith the
isolatesFUROM. 2 “and. FUTEK 3, FUMOG 1, FUMOG 2, FUROM 1 and
FURAFfromMogodé District on PCA medium.

Conclusion:;Potato. production in the Far North Region, Cameroonisconfronted by
variousFusariumspecieswhich have physiologicalcharacteristicsthatvaryaccording to the area
of origin:of the isolates and the growing media.
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1. INTRODUCTION

Potato (Solanum tuberosum L.) is a tuberousherbaceous plant native to Peru and belonging to

the Solanaceaefamily[1l]. It is a vegetativelypropagatedspeciesthatproduces more



nutritiousfood on lesscultivated area and in the harshest of climatesthananyothercrop[2, 3]. It
has become one of the staplefoods of humanity and thusoccupies a prominent place in the diet
of many countries in terms of the land itoccupies, the jobs itprovides and the production
volumes itgenerates. World production wasestimated at more than 376 million tonnes on 19.4
million hectares spread over 151 producing countries in 2014 [4]. Whichmakes the potato the

fourthmost important non-cerealfoodcrop in the world afterwheat, rice and maize [4].

In Cameroon, itisgrown in high altitude areas (1000 to 3000 m)[5,6] and extensively in six of
the tenregions of Cameroon (North-West, South-West, West, Adamaoua, ‘Littoral and Far-
North), mostly by rural people and mainly by women[7]. It is a staplefood:for the populations
of theseregions (annualconsumption of 4 to 10 kg per capita/year)[5,6]-and“an. important
source of income for producers. Yields are generallyverylow and .range from 3.to 11 tonnes
per hectares in the Far North Region of Cameroon, whilethose in European countries average
25 tonnes per hectares and reach 60 t/ha [7,8,9]. The lowyieldsobserved in this production
zone are associatedwithpoorfarming practices such as:the absence.of crop rotation, the semi-
open system, the poorchoice of varietalmaterialzand chemical fertilisation methods[7,10,6]
pestsand especiallydiseasesthathamperpotatodevelopment in all potato production areas in the
world [11,8,6].

In almost all potato production areas, Fusariumheadblightappears to be the most important
foliar and post-harvestdiseasecausing the highestyieldlossesestimated at more than 25% per
year[12,13,14].Variousstudies have alsoshownthat the severity of diseasescaused by Fusarium
varies from 6 to 25%. and even 60% in some cases[12,14]. In Great Britain, the national
average incidence of affectedtuberscouldbe as high as 1.4% and 50-100% of tubers are
attacked[13]. “More. than 50% of tubers are infectedwithFusarium in Michigan [15].
Otherstudies, have shownthat the severity of diseasescaused by Fusariumphytopathogens are

among the mostcommon fungi found on potatocrops in the Far North Region, Cameroon [6].

It isestimatedthatthere are thirteenspecies of Fusariumcausingpotatofusariosisdepending on
agro-ecological zones [16] edaphicfactors, environmentalfactors[17,18],
climaticfactors[18,19] and cultivars. Nevertheless, Fusarium sambicumis the mostwidespread
fungus in North America, China and parts of Europe [21,22,23]. Fusarium coeruleumis the
mostwidespread agent in the United Kingdom[22]. In addition, F. oxysporium, F avenaceum,

F. acuminatum, F. equiseti, F. sulphureum and F. solani have been recorded on potato[17,24].



In  Africa, Fusarium sambicum, F. oxysporium, F. verticillioides and F.
incarnatumpredominate in Egypt [14]. To the best of ourknowledge, no study has revealed
the specificdiversity of fungi of the genus Fusarium in Cameroon in general and in the Far
North Region in particular. However, the knowledge of the diversity and aggressivity of
thesespeciesconstitute  the diagnostic gateways to master the biology, the
epidemiologicalmechanisms and especially the setting up of biological control methods. The
presentreviewprovides an update on the status of the genus Fusarium of potato in the Far
North Region, Cameroon, and opens up avenues of investigation. The aim of thisworkis to
carry out a physiologicalcharacterization of Fusarium isolates and to evaluate:the degree of

aggressiveness of the species.
2. MATERIALS AND METHODS
2.1 Area of study

The studywascarried out in twoDepartments : ‘the. Departmentof Mayo-
Tsanagawithgeographicalcoordinates 10°24'23"'N. and 13°49'17" E, and the Department of
Diamaréwithcoordinatesbetween 10°44'33" N and 14°16'81" E [25], all located in the Far

North Region, Cameroon.
2.2 Plant Material

The plant materialused for thisstudyconsisted of twopotatovarieties, namely the resistant local

varietycalled Dosa and the improved susceptible varietycalledSpunta.

Sampleswerecollected. over a period of twoyears (June 2020 to October 2022) in fifteen
villages ‘spread over three districtnamelyMogodé, Mokolo and Koza all located in the Mayo-
TsanagaDepartment, Far North Region of Cameroon. The samplescollectedwerecoded and
then sent toithe IRAD plant pathologylaboratory in Maroua for isolation and specific tests.
The incidence wasevaluated by counting the number of diseased plants out of the total
number of plants present in the fieldssurveyed per village and per District. Rainfall data
werecollectedfrom the stations of the Agricultural Delegations of each District surveyed [26].
np

Incidence of diseaseswereevaluatedusing the followingformula [26]: 1(%) = v 100.where,

I is incidence; n p numberof plants showingsymptoms per plot ; and N total number of plant

in plot.
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2.4 Obtention pf isolates

Obtainingisolatesconsistedfirstly of preparing the culture media, thenculturing the samples,

purifying the strains and finallyisolatingthem.
2.5 Culture and isolation

The culture of the samplesconsisted first of the preparation of the culture media PDA (2009
potato, 20g D-Glucose and 15g Agar), PPA (70 grams of Petit Pois and 15g agar), PSA (200g
potato, 20g sucrose and 20g Agar) and PCA (40g potato, 40g carrot and 20g Agar) all
dissolved in 1L distilled water as defined by [27,28,29]. [Next, the samplesweredisinfected.
For thispurpose, the leaveswithdiseasesymptomswerecleanedthree times in running tap water
to removesaprophytic flora and debris, thenwith 1% sodium hypochlorite for one minute,
furtherwith 70% alcohol for one minute and finallyrinsedwith running tap water. The
disinfectedorgansweredried on a white hygieniccloth for 30 minutes to remove or absorb the
water on the samples. Finally, the parts of the samplesshowingsymptoms of the
diseasewerecutinto squares using a bustoriblade. The samplesweretakenwith the help of a coin
lifter and aseptically and individuallyplaced in petridishescontaining culture media
previouslyprepared in the fume hood. The petridisheswereclosed, sealedwithparafilm and
incubated in a climatechamber at 22-27 °C under a 12/12h photoperiod. The
myceliumdevelopedfrom the explant and after 2-4 daysreachedsufficientgrowth to proceed to

purification.

The purification of the strainsconsisted of three successive subcultures on the PDA medium,
by taking fragments of mycelial discs of 08 mm in diameter at the growth front of the 10-day-
old cultures to besown in the centre of -eachpetridishcontaining the medium.
Isolateswereobtained by taking a mycelial disc at the growth front fromeach pure culture

obtainedafterthree successive purifications. The isolatesthusobtainedweredirectlyused for

species identification and partiallypreserved in steriledistilled water at 4°C for further use]

2.6 Species identification

The identification of the specieswasbased on the identification keys as defined by [30,1214,6]
thiswasdone by comparing the symptoms on differentorgans (leaves and tubers) in the field
and the microscopic structures in the laboratory. The identification of the differentspecies in

the laboratorywasdone by determining the presence or absence of filamentous structures such
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as macroconidia, microconidia and chlamydospores characteristic of eachFusariumspecies on

20-day-old culture media.
2.7 Physiologicalcharacterization of isolates

Four culture media, namelyPDA (Potato Dextrose Agar), PCA (Potato Carrot Agar), PSA
(Potato Sucrose Agar), and PPA (Pea Agar) wereused to evaluate the parameters of

physiologicalcharacterisation, includinggrowth rate, sporulation and pathogenicity.
2.7.1 Evaluation of the cultural characteristics of the isolates

The parameters of morphologicalcharacterisation, i.e. the colour, shape, appearance and relief
of the colonies grown on PPA, PCA, PSA and PDA culture; media wereevaluated 7
daysaftersubculturing, by macroscopic observation in order to determine. thespecific cultural
characteristics of eachisolateaccording to the culture media and the.origin of the strains. The
whole set wasincubated at a photoperiod of 12H/12 and at the laboratory's ambient

temperature, whichvariedbetween 25° and 30°C.
2.7.2 Measurement of radial growth of isolates

Growth rate wasassessed by measuring the perpendiculardiameterspreviouslytraced on the
back of the petridishes and insidewhich a fragment of mycelium disc of 08 mm diameter of
eachisolatewasplaced. Measurementswere made everytwodays and at the same time by simple
evaluate the growth rate of the differentstrainsunder the influence of the different culture
media. Threereplicateswere .made for eachisolate and culture medium. The Petri
dishescontaining the culture media wereincubated at a photoperiod of 12/12h and at room
temperature. of the. laboratory, rangingbetween 25° and 30°. The formula of [31] opposite

wasused to:calculate the growth rate of eachisolate.

= d1+d2_
2

D

dO

D = diameter of growth ; do = diameter of mycelialdisc ; dl1 and d2 =

twoperpendiculardiameters.

2.7.3 Sporulation measurement of isolates
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Spores production wasevaluated on the 20-day-old cultures, incubated at a 12H/12
photoperiod and at room temperature. For thispurpose, four 08 mm myecelial discs of
eachisolatewerecollected and placed in tubes containing 1 mL of steriledistilled water. The
solutions werefilteredthroughmuslincloths to removeunwanted fragments. Next, 0.1mL of
solution fromeachisolatewaswithdrawnwith an insulin syringe and thencalibratedwith a
malasssezcell or hematimeter for spore enumeration. Eachoperationwasrepeatedthree times

for eachisolate[32].
2.7.4. Pathogenicity test of isolates

The detachedleaf disc test wasused to assess the pathogenicity of the differentisolates. For
thispurpose, younghealthyleaves of twovarieties, namely Dosa, a resistant local variety, and
Spunta, a susceptible introducedvariety, one monthold, werecollectedveryearly in the morning
in the field at about 6 a.m. and individuallyplaced in white plastic’bags and transported to the

laboratory for conditioning and testing.
2.7.4.1. Conditioning of detachedleaves and ineubation

Conditioningconsisted of carefullywashing the leaves in.running tap water, rinsingthemwith
70° alcohol for one minute, and finally drying.them on white absorbent paper for 30 minutes
withtheirpetiolesinserted in the: cottonwool to.maintainmoisture (Ganie et al., 2013). Then
white toiletpaper of 110 mm length:and width dimension wascutwith the scissors and placed
in sterilepetridishes of 150 mm diameter. Four millilitres (4ml) of steriledistilled water
weresprayedintoeachpetridishusing a sterile propette and the
leavesweretransferredintoeachdish. Finally, sporal suspensions obtainedfrom the 20-day-old
pure cultures werecalibrated at 3-4x105 spores/ml using the Malassez cell. The suspensions
were spread.on-the four cardinal points of the upper surface of the leafusing a micropipette.
Threereplicateswere made for eachisolate and according to the potatovarieties. The media
wereregularlyhumidifiedeverytwodays to maintain the relative humidity of the medium.

Incubation wasdone at a 12H/12 photoperiod and at room temperature[33].

2.8. Data Analysis



The data obtainedweresubjected to an analysis of variance using SPSS 25.0 software. The
DUNCAN test wasused to compare the means of the measuredparameters at the 5%
threshold.

3. RESULTS
3.1. Evolution of the incidence of fusariosis in the study area

The incidence of Fusariumwiltvariedconsiderablybetween villages and study Districts. The
average incidence of fusariosis in the Far North Region, Cameroonis 29.36%. However, itis in
the district of Mogodéthat the highestaverage incidence wasobtained, 51.08%, contrary to the
district of Kozawhere the lowest incidence wasobtained, 6% .(Table. 1). The

intermediateaverage incidence wasobtained in the Borough of Mokolo,.19.5% (Table 1).

Table 1: Evolution of the incidence of fusariosisaccording to“the villages and Districts

surveyed in twoyears.

Means Incidence 2020-2021 Means Incidence 2021-2022
Areas Villages Incidence%  Means Villages Incidence% means Means
2020-2022
Mogodé 45% Mogodé 75%
Rhomuzou  35% Rhoumzou 45%
Ndegvaya 67% Ndegvaya 57%
Teki 25% 3958%  Teki 28% 62,58%  51,08%
MOGODE  Zimi 51% Zimi 53%
Sirakoti 20% Sirakoti 40%
Raffa 49% Raffa 69%
Karanti 32% Karanti 42%
Rhumsiki 23% Rhumsiki  33%
Gouria 15% Gouria 35%
Mouvou 32% Mouvou 62%
Migi 34% Migi 24%
MOKOLO Kosehone 20% 14,5% Kosehone 25% 24,5% 19,5%
Gawar 15% Gawar 24%

KOZA Ziler 5% 5% Ziler 7% 7% 6%




Overallaverage incidence in the study area: 29.36

3.2 Rainfall trends in the study area

Rainfall varies over time and spacedepending on the weeks, months and Study Districts. The
highestaveragerainfall, the average or intermediaterainfall, and the
lowestaveragerainfallwererespectivelyobtained in the district of Mogodé, Koza, and Mokolo:
1,988 mm, 1,024 mm and 828.5 mm (Fig 1).
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Fig 1: Changes in rainfallin the districts of Mogodé, Mokolo and Koza.
3.3. Physiologicalcharacteristics of the isolates
3.3.1. Isolatesobtained

Twenty,, isolateswereobtained in the district of Mogodé, Mokolo and Koza. Of the
Twentyisolates, fifteen isolates,75% (FUMOG 1, FUMOG 2, FUROM 1, FUROM 2,
FUROM 3, FUNDG 5, FUTEK 3, FUZIM 1, FUSRA 1, FUSRA 2, FURAF 12, FUKAR 5,
FUSIK 8, FUGOU 1 and FUMOV) wereobtainedrespectively in the villages (Mogodé,
Rhoumzou, Ndegvaya, Teki, Zimi, Sirakoti, Raffa, Karanti, Rhumsiki, Gouria and Mouvou)
of Mogodé District; threeisolates, 15% (FUKOS 1, FUKOS 2 and FUGAW 4) wereobtained
in twovillages (GAWAR and KOSEHONNE) in the of Mokolo and twoisolates, 10%
(FUKOZ 1 and FUKOZ 2) wereobtained in the village ZILER in the district of Koza.



3.3.2. Speciesidentified

In general, 6 specieswereidentifiedfrom the samplescollected in the threestudy Districts
(Mogodé, Mokolo and Koza): Fusarium oxysporium, Fusarium solani, Fusarium equiseti,
Fusarium avenacearum, Fusarium colmorum and Fusarium sambicum.Clamydospores,
macroconidia and microconidiacharacteristic of the genusFusariumwerealsoobtained (Fig2).
All the 6 speciesinventoried are present in Mogodé District unlikeMokolo and Koza Districts

whereonlyFusarium oxysporium and Fusarium solaniwerespecificallyidentified,

¢
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Fig 2: Fusarium speciesdiversity in the are study
3.3.3. Cultural characteristics of the isolatesobtained

The resultsof the morphologicalcharacterization of the ¢

oforigin of the isolates (Fig3). In general, the isol

show a white colour as a commonmorphol

3.3.4. Radial growthdiameters of isolates

Four statistical groups wereobtainedfrom the evaluation of the growthdiameter at 6 daysafter
transplantation (6DAR). Statistical analyses (P= 0.000)
showedthatgrowthdiametersvariedconsiderablybetweenisolates and culture media.
Nevertheless, the highestgrowthdiameters (8.1 ¢cm) wereobtainedmainly in Mogodé District
withisolatesFUROM 2, FUTEK 3 and FUKOS1, on PCA medium, in contrast to
isolatesfromMokolo and Koza Districts (Table 2).



3.3.5. Sporulation rate of isolates

Statisticalanalysisrevealed a highlysignificantdifference (P=0.000) in spore production.

IsolatesfromMogodéwere the mostabundant in spore production compared to isolatesfrom the

other district. (Table 3).

Spores weremostabundant in

PCA and PSA media

respectivelywithisolatesFUMOG 1 and FUMOG 2 at 8 x 105 in Mogodé District as opposed

to isolateFUKOZ 1 fromKoza District at 1 x 105 spores (Table 3).

Table 2: Growthdiameter and spore production of isolates

Number of sporesx10°ml

Growthdiameter(cm)

Culture media

Culture. media

Areas Isolats PCA PSA PPA PDA Isolats PCA "PSA. PPA PDA
FUMOG1 8 7 5 2 FUMOGL 8 8 75 42
FUMOG2 8 8 5 3 FUMOG2 8 8 81 69
FUROM1 5 6 4 2 FUROM1 <62 59 7 53
FUROM2 5 6 5 4 FUROM2 81 76 8 6,1
MOGODE  FUROM3 4 7 4 3 FUROM3 8 8 8 8
FUNDG5 3 6 3 3 FUNDG5 6,6 6 79 65
FUTEK3 6 4 4 4 FUTEK3 81 8 8 8
FUZIM1 5 4 5 2 FUZIM1 8 8 8 8
FUSRA1 4 4 4 2 FUSRA1 76 74 78 6
FUSRA2 5 6 4 3 FUSRA2 62 55 75 6
FUKAR5 7 6 8 3 FUKARS 68 79 8 6,5
FURAF12 5 5 5 2 FURAF12 75 78 71 51
FUSIK8 5 4 5 2 FUSIK8 7,3 8 7 6
FUGOU1 6 6 5 4 FUGOU1 65 54 68 6
FUMOV1 4 6 3 2 FUMOV1 76 42 7 55
MOKOLO FUKOS1 6 5 4 2 FUKOS1 81 79 8 7
FUKOS2 6 4 4 3 FUKOS2 69 66 8 7
FUGAW4 5 4 5 2 FUGAW4 7,7 58 77 6
KOZA FUKOZ1 4 5 2 1 FUKOZ1 78 76 78 64
FUKOZ2 4 5 3 3 FUKOZ2 7,7 77 15 67

Probability P=0,000

Probability P=0,001




3.3.6. Pathogenicity of isolates

Statisticalanalysis of the severity index carried out by artificial inoculation of potatoleaves of
the Dosa and SpuntavarietiesfromFusarium spore suspensions revealed a significantdifference
(P=0.000) in the degree of aggressivity of the differentisolates (Fig 4). The severity indices of
the isolates in Mogodé District rangedfrom 0.92% to 2% for the Dosa variety and from 1% to
3% for the Spuntavariety. However, in Mokolo district, the index variedfrom 1.5% to 2% for
Dosa and from 1% to 2.5% for Spunta. No variation in the severity index wasobservedacross
the twopotatovarieties in Koza. However, the index was 1.5% for the Dosa variety and 2% for
the Spuntavariety. Overall, the isolateswith the highestseverity index wereobtainedin Mogodé
district withisolatesFUROM 1 and FURAF 12, i.e. 3%, 2.5%, in contrast to Koza district, i.e.
15% obtainedwithisolateFUGAW 4 (Fig 5). The highestseverity index (3%)
wasobtainedwithisolatetFUROM 1 on the varietySpunta, whichconfers the status of
susceptible variety on Spunta and resistantvariety on Dosa. ., « '

Fig 4: Leafappearance 10 daysafter inoculation
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Fig 5: Severity index of isolatesaccording to varieties.
4. DISCUSSION

The aim of thisworkwas to isolate and conductphysiologicalcharacterization of Fusarium spp.
isolatescausing Fusarium on potato in the Far North, Cameroon. The results of the

surveyworkshowedthat the “overallaverage incidence of Fusariumspp. is 29.36%. This
percentage shows thatFusariumheadblightis a cosmopolitan fungaldiseasethatsignificantly
affects the potatocrop in'the Far North Region, Cameroon. Theseresults are in agreement with
the work of:[13;14] whoreportedthat in Great Britain, the national average incidence of
affectedtuberswas as high as 1.4% and 50-100%. Furthermore, [15] alsoshowedthat more than
50% of tubers:are infected by Fusarium in Michigan ;itis 43.7% in the Oued Tafna region of
Algeria [34]. The random distribution of Fusariumlobtene incidence in Mogodé (51.08%),
Mokolo (19.5%) and Koza (6%) correspond to the
rainiestmonthsrespectivelyobtainedduringSeptember in Mogodé and August in Mokolo and
Koza: this shows that the intensity of the disease varies according to the rainfallprevailing in a
givengeographical area. Thesefindings are in agreement withthose of [17,18,35]
whoshowedthat Fusarium headblightis a diseasethatadaptsrapidly to climaticconditions to
develop on the host plant.
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Regarding the isolation itself, itshouldbenotedthattwenty (20)
isolateswereobtainedfromsamplescollectedfrompotatofields in the Far North Region,
Cameroon. This resultis in line withthosereported by [36]. Indeed, the latter was able to
isolate 120 isolates of Fusarium responsible for yieldlosses on cowpea in the Far North
Region, Cameroon. Various of Fusarium (Fusarium oxysporium, Fusarium solani, Fusarium
equiseti, Fusarium avenacearum, Fusarium colmorum and Fusarium sambicum)
wereidentified as beingresponsible for potatofusariosis in the Far North Region. Theseresults
are in agreement withthoseidentified in North America, China and parts of Europe by [22,23].
Theseauthorsreported the presence of Fusarium sambicum as the mostprevalent fungus in
theseregions. In addition, F. oxysporium, F avenaceum, F. equiseti,.and F. solani have been

recorded on potato by [17, 24]. In Africa, Fusarium sambicum, F. oxysporium, predominate in
Egypt [14].

The resultsof the morphologicalcharacterization of the colonies of the isolatesgrown on PPA,
PCA, PSA and PDA culture media revealedthat the.majority-of the colonies had a white
colour, a regulargrowth, a cottony aspect onithe different culture media with a relief
varyingfrom Flat to Domed. The resultsobtainedcorroboratewiththose of [36].
Whoshowedthat the white colour of:the celonies iswidely observable on most of the PDA
culture media. The large variabilityobserved inithe growth rate and spore production of the
isolatesis due to the factthat the isolatestested came fromthreedifferent districts, all of
whichweresubject to the influence of climatic, soil and environmentalfactorsprevailing in each
district. Furthermore, the nature of the isolates, the nutritionalelementscontained in the culture
media, the temperature of the reaction medium, and the humidity of the air thataccompanied
the experimentwouldbe at the origin. This samefindingwasreported by [34,37,36]. For them,
the growth=rate. varies according to the culture media. However, [38]reportedthatPDA
medium is.not conducive to the production of Fusarium spores isolatedfromcowpea in the Far
North:Region, Cameroon in contrast to potatoisolates of Fusarium thatproduced spores in
lowquantities. The variation in the degree of aggressiveness of the isolatesisthought to be due
to the factthat the isolates do not all come from the same area and that the
twopotatovarietiesused do not have the samegenetic make-up or ability to respond to
phytopathogenic stresses. This wasalsoreported by [20] whoshowedthat the aggressiveness of

the isolates varies betweenpotato cultivars.



5. CONCLUSION

The objective of thisworkwas to isolate and conduct a physiologicalcharacterization of
It wasfoundthat six differentspecies of Fusarium (Fusarium oxysporium, F. solani, F. equiseti,
F. avenacearum, F. colmorum and F. sambicum) not only cause potatofusariosis in the Far
North Region, Cameroon but also cause an estimated 29.39% damage. Furthermore,
isolatesfromMogodé District have a highergrowth rate, sporulation rate- and degree of
aggressivenessthan the preventiveisolatesfromMokolo and Koza Districts. The. Dosa ‘varietyis

the one thatisresistant to Fusarium fungi, while the Spuntavarietyis not.
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