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Introduction

!ere are literally hundreds of potato producers in 
the Kingdom of Saudi Arabia (KSA) comprising potato 
production units of all sizes and capabilities, growing 
many varieties for sale mainly to the wholesale mar-
kets. Over 75% of the total potato production in the 
Kingdom comes from small farmers distributed in dif-
ferent regions, and who supply local wholesale markets. 
Worldwide about 40 soil-borne diseases a"ect potato 
and cause severe damage especially on tubers, the eco-
nomically most important part of the plant. Soil-borne 
diseases a"ecting potato crop can be divided into two 
groups depending on symptoms: symptoms damag-
ing tubers and those damaging other parts of the plant 
(Gudmestad et al., 2007). Among diseases a"ecting 
tubers, symptoms can be divided into three categories: 
galls, blemishes and rots. Blemishes a"ect only the 
tuber skin, but they became economically important 
since consumers’ habits have changed and tubers are 
washed before selling (Fiers et al., 2010). 

Blemishes or superficial alterations a"ect only the 
tuber skin, without a"ecting the taste or the nutritional 
properties. However, they have a negative cosmetic 

e"ect on the tubers and destroy the integrity of the 
natural barrier of the skin, forming an entry point for 
pathogenic microorganisms (Fiers et al., 2010). Moreo-
ver, it has been shown that skin visual appearance is the 
most important factor in#uencing consumer behavior 
in fresh potato purchase. Economical data about such 
potential losses are difficult to estimate, but all potato 
sectors, i.e. seed, ware, and processing are a"ected. 
Potato tubers can show a large range of superficial 
blemishes. !ese blemishes may result from a pathogen 
attack or unfavourable environmental factors. When 
their causes are known, and the Koch’s postulates have 
been fulfilled, these blemishes are called typical blem-
ishes (Fiers et al., 2010). By contrast, the blemishes 
for which the causal agent has not been clearly identi-
fied are called atypical blemishes (Fiers et al., 2010). 
Atypical blemishes frequently observed in ware potato 
production are the atypical corky blemishes, especially 
polygonal lesions and corky spots (Fiers et al., 2010). 

Several Fusarium spp. cause potato (Solanum tuber-
osum L.) seed piece decay, plant wilt and tuber dry rot 
in storage, leading to losses in crop yield and quality 
(Secor and Salas, 2001). Fusarium dry rot is caused by 
several species including Fusarium sambucinum Fuckel, 

Pathogenicity of Some Fusarium Species Associated
with Superficial Blemishes of Potato Tubers

RUKAIA M. GASHGARI1 and YOUSSUF A. GHERBAWY2, 3* 

1 Science College, King Abdulaziz University, Jeddah, Saudi Arabia
2 Botany Department, Faculty of Science, South Valley University, Qena, Egypt

3 Biological Sciences Department, Faculty of Science, Taif University, Taif, Saudi Arabia

Received 19 April 2012, revised 10 September 2012, accepted 18 September 2012

A b s t r a c t
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Fusarium culmorum (W.G. Smith) Sacc. and Fusarium 
oxysporum Schlecht, under field and storage conditions 
(Boyd, 1972; Schisler and Slininger, 1994). Crop losses 
attributed to the dry rot have been estimated to aver-
age 6%, with losses up to 25% reported (Chelkowski, 
1989). In addition to destroying tuber tissues, Fusarium 
spp. can produce toxins that have been implicated in 
mycotoxicoses of humans and animals (Senter et al., 
1991; Schisler et al., 1997). F. sambucinum, Fusarium 
solani(Mart.) Sacc., F. culmorum and F. oxysporum are 
reported as common causes of dry rot of potatoes in 
Turkey, resulting in partial or almost complete loss of 
stored commercial potatoes varieties (Eken et al., 2000). 
Several Fusarium spp. cause potato seed piece decay, 
plant wilt and tuber dry rot in storage, leading to losses 
in crop yield and quality (Secor and Salas, 2001). In 
North America and parts of Europe, Fusarium sam-
bucinum Fuckel is considered to be the most signifi-
cant causal agent of tuber dry rot (Tivoli et al., 1986; 
Secor and Salas, 2001), whereas in the UK, F. coeruleum 
(Libert) Sacc. is more prevalent (Hide et al., 1992). In 
some instances, F. avenaceum (Fr.) Sacc. has also been 
implicated as the causal agent of tuber dry rot (Hide 
et al., 1992; Satyaprasad et al., 1997).

Rapid detection of plant parasitic pathogens ena-
bles to set up adapted control measures and to avoid 
disease expansion and yield losses, even if the infesta-
tion level is low. Molecular biology based-diagnosis and 
detection methods are expected to complement classi-
cal diagnosis. !e most developed detection methods 
are based on polymerase chain reaction (PCR), which 
amplify DNA regions specific of the pathogen of inter-
est. Intraspecific identifications such as fingerprinting 
methods – Restriction Fragment Length Polymorphism 
(RFLP) or Amplified Fragment Length Polymorphism 
(AFLP) – is used for more accurate identification of 
pathovars or races of bacteria, fungi or nematodes 
(Abeln et al., 2002; Cullen et al., 2007; Flores-Gonzalez 
et al., 2008; Pitman et al., 2008). Although not trans-
lated into proteins, the ITS (internal transcribed spac-
ers) coding regions have a  critical role in the devel-
opment of functional rRNA, with sequence variations 
among species showing promise as signature regions for 
molecular assays (Gardes and Bruns, 1993). A widely 
used approach is to conduct PCR using oligonucleotide 
primers specific for the conserved #anking regions of 
the internally transcriber spacers (ITS) of the fungal 
rRNA gene (White et al., 1990). Our group used ITS 
region sequencing for identification of several fungal 
species including, Trichoderma (Gherbawy et al., 2004), 
Pythium (Gherbawy et al., 2005), Mucor and Rhizo-
pus, (Gherbawy and Hussien, 2010). Using ITS region 
sequences, Fiers et al. (2010) studied diversity ofmicro-
organisms associated with atypical superficial blemishes 
of potato tubers in France. !ey reported that the most 

represented fungi belonged to the genera Fusarium, 
Rhizoctonia, Alternaria, Penicillium and Clonostachys. 

As far as we know there is no literature concern-
ing mycobiota of potato blemishes in Saudi Arabia, 
therefore; this study aimed to isolate fungi associated 
with potato superficial blemishes, identify the fungal 
commu nities which could be associated with blem-
ishes and detect their pathogenicity potentials against 
potato tubers.

Experimantal

Materials and Methods

Plant material. !e potato tubers were collected 
from di"erent markets in Al-Qasim region during the 
period from January to December 2011. Blemishes were 
observed and classified according to Fiers et al. (2010). 
!e tubers were stored in paper bags at 4°C during 
several weeks until the start of the experiment.

Isolation of fungi. As previously published by Fiers 
et al. (2010) as follows; tubers were washed under run-
ning tap water, and air dried. A 6 mm diameter and 
5 mm deep pieces were excised with a cork borer from 
the a"ected area of each tuber. !e tubers surface was 
sterilized in 1% bleach for 15 s and rinsed three times 
in sterile water. Each tuber explant was dried on sterile 
paper and plated on potato dextrose agar (PDA). A+er 
5 days of incubation at room temperature under natural 
light, fungal colonies developing from the plant mate-
rial were identified by microscopic observations and 
purified at least twice by serial transfers on PDA.

Molecular identification of fungal isolates. For 
DNA extraction, all the collected fungal isolates were 
inoculated in tubes on PDA slants. Two ml of potato 
dextrose broth (PDB) poured into PDA tubes and vor-
texed to disperse the spores, and the spores-PDB mix 
poured into #asks containing 100 ml of PDB. Flasks 
were incubated at room temperature without shak-
ing for 2 to 3 days. !e mycelium was harvested by 
filtration, frozen at −80°C during 30 min, lyophilized 
and stored at −80°C. !e mycelium was ground in 
liquid nitrogen in a sterile mortar to obtain a myce-
lium powder. !e DNA extracted from 20 mg of myce-
lium powder using DNeasy plant mini kit. !e DNA 
quantity and quality checked by electrophoresis on 
a  0.8% agarose gel revealed with ethidium bromide 
and visualized by UV trans-illumination. !e inter-
nal transcribed spacer (ITS) region of the ribosomal 
DNA (rDNA) was amplified by PCR with the primers 
ITS1-F(CTTGGTCATTTAGAGGAAGTAA) and ITS4 
(TCCTCCGCTTATTGATATGC) (Gardes and Bruns, 
1993; White et al., 1990). PCR amplifications were per-
formed in a final volume of 50 μl by mixing 2 μl of DNA 
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with 0.5 μM of each primer, 150 μM of dNTP, 6 U of 
Taq DNA polymerase and PCR reaction bu"er. Ampli-
fication conducted in a thermal cycler with an initial 
denaturation of 3 min at 94°C, followed by 35 cycles 
of 1 min at 94°C, 1 min at 50°C, 1 min at 72°C, and 
a final extension of 10 min at 72°C. Aliquots of PCR 
products checked by electrophoresis on a 1% agarose 
gel revealed with ethidium bromide and visualized by 
UV trans-illumination. !e PCR products sequenced 
using primers ITS1-F and ITS4. For each PCR prod-
uct, sequences from both strands assembled to produce 
a consensus sequence. 

Identifications based on sequences. !e sequence 
results were blasted against GenBank to identify the 
isolated fungi to species level.

Pathogenicity test for the selected strains. !e 
procedure was performed according to Peters et al. 
(2008). !e healthy potato tubers (Solanum tubero-
sum L.) were used in this experiment. Initially, tubers 
appearing healthy and uniform in size (100–120 g) were 
selected and washed to remove excess soil, surface steri-
lized in 0.5% sodium hypochlorite solution for 10 min 
and rinsed in 3 changes of sterile distilled water (Lui 
and Kushalappa, 2002; Lui et al., 2005) and then air 
dried. !en the tubers wounded with a cork borer with 
a diameter of 5 mm to a depth of 5 mm (Choiseul et al., 
2007; Peters et al., 2008). An agar plug (5 mm diameter) 
containing active mycelium of Fusarium and Gibberella 
isolates extracted from the margin of a 3-day-old cul-
tures grown on one fourth strength PDA and placed 
into the wound, which was subsequently sealed with 
the excised plug of tuber tissue. !ree tubers used for 
each fungal strain. All the wounded potato tubers were 
wrapped in black polyethylene bags (Manici and Cer-
ato, 1994; Lui and Kushalappa, 2002) and incubated in 
the dark at 20°C for 3 weeks. As a control, tubers were 
inoculated with an agar plug (one fourth strength PDA) 
only. Following incubation, tubers were cut longitudi-
nally from the point of inoculation and the depth of 
internal necrosis was measured using electronic cali-
pers. !e depth of wound response in controls was also 
recorded for comparison. For each isolate where disease 
was expressed, a small tissue sample (10 × 5 × 3 mm) 
from an individual tuber was taken from the margin 
of the internal necrotic region with a sterile scalpel, 
surface sterilized in 0.6% sodium hypochlorite for 15 s, 
rinsed twice in sterile distilled water, and blotted dry on 
sterile filter paper. Tissue pieces were then plated onto 
one fourth strength PDA amended with tetracycline 
(0.05 g/l) and streptomycin sulfate (0.1 g/l). Petri dishes 
were incubated in the dark at 22°C for 4–7 days. Follow-
ing incubation, hyphal tips from the margins of actively 
growing isolates were removed with a sterile probe and 
plated onto one fourth strength PDA to generate pure 
cultures (Peters et al., 2008). 

Statistical analysis. Data were subjected to analysis 
of variance (ANOVA) using the Statistical Analysis Sys-
tem (SAS Institute, Inc., 1996). Means were separated 
by Duncan’s multiple range test at P < 0.05 level.

Results and Discussion

!e collected tubers samples showed 4 di"erent 
blemish types namely: corky cracks, enlarged lenticels, 
netted scab and polygonal lesions (Table I). Polygonal 
lesions were the most frequently observed blemish type 
(Table I). !is result is in agreement with Fiers et al. 
(2010), as they recorded several blemish types in potato 
tubers. !ey reported that the polygonal lesions were 
the most recorded blemish type. 

One hundred and sixty one fungal strains were col-
lected from the di"erent blemish types (Table I). Eighty 
four strains were associated with polygonal lesions, while 
50 strains were associated with enlarged lenticels. On 
the other hand, 14 and 13 strains were associated with 
corky cracks and netted scab, respectively. Sequences 
from the internal transcribed spacer (ITS) region of 
the nuclear ribosomal DNA have been commonly used 
for the identification of fungi (Kõljalg et al., 2005; Nau-
mann et al., 2007; Nilsson et al., 2008; Gherbawy and 
Hussien, 2010; Gherbawy et al., 2010). Using ITS1 and 
ITS4 primers, the isolated strains produced amplicons 
ranging from 460 to 549 bp. Fusarium and Gibberella 
species produced amplicon sizes ranging from 496 to 
522 bp. Mirhendi et al. (2010) reported that the ampli-
con sizes of ITS region sequences in Fusarium species 
using ITS1 and ITS4 primers ranged from 535 to 566 bp. 
!e sequence result of each strain was blasted against 
GenBank to confirm the identification. !e accession 
numbers of the collected strainsareshown in Table II.

!irty one species belonged to 19 genera were col-
lected from the di"erent types of blemish and iden-
tified from their ITS sequence (Table II). Fusarium, 
Penicillium, Ilyonectria, Alternaria and Rhizoctonia 
were the most common genera. !ey were represented 
by Fusarium oxysporum, Penicillium brevicompactum, 
P. chrysogenum, Ilyonectria radicicola, Alternaria alter- 
nata and Rhizoctonia solani. Fiers et al. (2010) repor- 
ted that the most represented genera from di"erent 
blemish types were Fusarium (80 strains), Rhizocto-
nia (68 strains), Alternaria (46 strains), Penicillium 
(33 strains), and Clonostachys (27 strains). !e fungus 
R. solani was cited as well as being responsible for the 
formation of polygonal lesions. Woodhall et al. (2007) 
reported Rhizoctonia solani AG3 as causal agents for 
blemish in potato tubers. !e fungus growing on the 
tuber surface would delay the growth of the under-
lying tissues, resulting in deformed tubers. !e pat-
tern of the lesions on the skin would be related to the 
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pattern of the branching hyphae of the fungus. Some of 
these hyphae may still be present on newly harvested 
tubers (Tsror., 2010). Fusarium oxysporum is one of 
the most frequently found Fusarium species on potato 
where it is more common in the wet and warm climate 

of Italy (Manici and Cerato, 1994). Also, Manici and 
Cerato (1994) andChehri et al. (2011) isolated Fusarium 
oxysporum as the one of the most common species iso-
lated from potato tubers. Salami and Popoola (2007) 
isolated five pathogenic fungi viz: Botryodiplodia theo-

Alternaria 13 – 3 3 19

A. alternata 10 – 3 3 16

A. arborescens 1 – – – 1

A. longissima 2 – – – 2

Aspergillus 5 – – – 5

A. !avus 2 – – – 2

A. niger 3 – – – 3

Bionectria ochroleuca 4 1 1 – 6

Boeremia exigua 1 – 1 1 3

Chaetomium piluliferum 3 – – – 3

Cladosporium cladosporioides 1 – 2 – 3

Cylindrocarpon olidum 2 – – – 2

Davidiella tassiana – 1 – – 1

Fusarium 12 6 10 2 30

F. oxysporum 10 6 4 2 22

F. redolens 2 – 2 – 4

F. solani – – 4 – 4

Gibberella  1 – 1 – 2

G. pulicaris  1 – – – 1

G. zeae  – – 1 – 1

Gliomastix murmorum 1 – – – 1

Ilyonectriaradicicola  11 3 12 – 26

Mucor 2 – 4 2 8

M. circenelloides 1 – 4 1 6

M. hiemalis 1 – – 1 2

Penicillium 11 3 12 3 29

P. brevicompactum 7 – 2 3 12

 P. chrysogenum 2 – 10 – 12

 P.purpurogenum 1 – – – 1

 P. swiecickii 1 3 – – 4

Rhizoctonia solani 6 – 4 1 11

Rhizopus oryzae 3 – – – 3

Trichoderma 5 – – 1 6

T. tomentosum 2 – – – 2

 T. velutinum 3 – – 1 4

Ulocladium  2 – – – 2

U. capsicum 1 – – – 1

 U. atrum 1 – – – 1

Verticillium dahliae 1 – – – 1

Total 84 14 50 13 161

Table I

Fungal species isolated from the di"erent blemishes

Genera and species

Blemishes

Polygonal

lesions

Corky

cracks

Enlarged

lenticels

Netted

scab
Total
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bromae, Fusarium redolens, Fusarium oxysporum, Peni-
cillium sp. and Rhizopus oryzae associated with post 
harvest storage rot of root-tubers. In Turkey, Demirci 
et al. (2011) isolated several fungal species from potato 
tubers namely: Acremonium strictum, Alternaria alter-
nata, Chaetomium sp., Cladosporium cladosporioides, 
Fusarium equiseti, F. oxysporum, F. solani, F. verticil-
lioides, Gliocladium catenulatum, G. viride, Paecilomyces 
sp., P. marquandii, P. sulphurellus, Penicillium camem-
berti, P. expansum, P. frequentans, P. nigricans, P. olsonii, 
P. phialosporum, Plectosporium tabacinum, Sporothrix 
sp., Sporothrix schenckii, Trichoderma harzianum and 
Verticillium dahliae. Lydia et al. (2012) isolated Alter-
naria alternate and A. solani from potato leaves with 
lesions from the Pacific Northwest over several growing 

seasons. Cwalina-Ambroziak (2012) isolated 31 spe-
cies of filamentous fungi, non-sporulating fungi, and 
yeast like fungi from stems of three potato cultivar in 
Poland and Alternaria alternate and Colletotrichum 
coccodes were the predominant species. !e results of 
a field survey of potato fungal diseases for two suc-
cessive years in the six main potato producing regions 
in the Kingdom of Saudi Arabia proved the presence 
of fi+een fungal genera (Al-Kherb et al., 1996). !ey 
isolated the following fungal genera, in descending 
order: Fusarium, Alternaria, Rhizoctonia, Stemphyl-
lium, Cladosporium, Helminthosporium, Colletotrichum, 
Phytophthora, Pythium, Macrophomina, Phoma, Roselli- 
nia, Verticillium, Cercospora and Sclerotium. !ey repor- 
ted thatRhizoctonia solani was the most frequent on 

 1 KAUF1 HE649372 Alternaria alternata JN604114 527/532 (99%) Alternaria alternate

 2 KAUF2 HE649373 Alternaria arborescens EU314991 455/460 (99%) Alternaria arborescens

 3 KAUF3 HE649374 Alternaria longissima DQ865104 523/530 (99%) Alternaria longissima

 4 KAUF4 HE649375 Aspergillus !avus JN252115 515/525 (98%) Aspergillus !avus

 5 KAUF5 HE649376 Aspergillus niger JF710186 511/511 (100%) Aspergillus niger

 6 KAUF6 HE649377 Chaetomium piluliferum AB625587 521/531 (98%) Chaetomium piluliferum

 7 KAUF7 HE649378 Cladosporium cladosporioides JN565298 525/534 (98%) Cladosporium cladosporioides

 8 KAUF8 HE649379 Davidiella tassiana GU566258 499/509 (98%) Davidiella tassiana

 9 KAUF9 HE649380 Bionectria ochroleuca FJ025201 533/543 (98%) Bionectria ochroleuca

10 KAUF10 HE649381 Cylindrocarpon olidum GU198183 493/503 (98%) Cylindrocarpon olidum

11 KAUF11 HE649382 Gibberella zeae JN942838 512/522 (98%) Gibberella zeae

12 KAUF12 HE649383 Fusarium oxysporum JF807394 506/516 (98%) Fusarium oxysporum

13 KAUF13 HE649384 Fusarium redolens DQ093672 486/496 (98%) Fusarium redolens

14 KAUF14 HE649385 Gibberella pulicaris JN942835 500/509 (98%) Gibberella pulicaris

15 KAUF15 HE649386 Fusarium solani JN168971 500/510 (98%) Fusarium solani

16 KAUF16 HE649387 Gliomastix murorum HQ115690 520/530 (98%) Gliomastix murorum

17 KAUF17 HE649388 Mucor hiemalis HM172832 523/531 (98%) Mucor hiemalis

18 KAUF18 HE649389 Mucor circinelloides JN368455 520/531 (98%) Mucor circinelloides

19 KAUF19 HE649390 Neonectria radicicola HQ840391 515/524 (98%) Ilyonectriaradicicola

20 KAUF20 HE649391 Penicillium brevicompactum FJ884116 504/513 (98%) Penicillium brevicompactum

21 KAUF21 HE649392 Penicillium chrysogenum JF731276 539/549 (98%) Penicillium chrysogenum

22 KAUF22 HE649393 Penicillium purpurogenum HQ392494 523/532 (98%) Penicillium purpurogenum

23 KAUF23 HE649394 Penicillium swiecickii GU441580 499/508 (98%) Penicillium swiecickii

24 KAUF24 HE649395 Phoma exigua EU520200 504/514 (98%) Boeremia exigua

25 KAUF25 HE649396 Rhizoctonia solani JN545836 461/470 (98%) Rhizoctonia solani

26 KAUF26 HE649397 Rhizopus oryzae JN943054 524/534 (98%) Rhizopus oryzae

27 KAUF27 HE649398 Trichoderma tomentosum JN628069 497/506 (98%) Trichoderma tomentosum

28 KAUF28 HE649399 Trichoderma velutinum HQ115666 524/533 (98%) Trichoderma velutinum

29 KAUF29 HE649400 Ulocladium capsicum AY762940 516/526 (98%) Ulocladium capsicum

30 KAUF30 HE649401 Ulocladium atrum AY625072 535/544 (98%) Ulocladium atrum

31 KAUF31 HE649402 Verticillium dahliae HQ206719 482/492 (98%) Verticillium dahliae

Table II

Fungal strains collected from potato blemishes, their accession numbers and percentage of similarities with other GeneBank 

fungal species based on ITS region sequencing results.

No Strains
Accession

numbers
Gene bank strains Identities Given names
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tubers, while Fusarium spp. were the most frequent on 
roots and stem bases.

Pathogenicity. During this work, five species of 
Fusarium and Gibberella were collected. !ese were: 
Fusarium oxysporum (4 strains), F. redolens (2), F. solani 
(1), Gibberellapulicaris = Fusarium sambucinum (1) and 
Gibberella zeae = Fusarium graminearum (1). Dry rot 
of potato caused by Fusariumspecies is a common and 
commercially serious disease of potato tubers found in 
all production areas of the world (Nasr-Esfahani, 1998; 
Lui and Kushalappa, 2002; Slininger et al., 2004; Cullen 
et al., 2005 Chehri et al. 2011). Gashango et al. (2012) 
surveyed the seed potato tubers in Michigan seed pro-
duction storage facilities during 2009 and 2010. !ey 
identified Fusarium spp. associated with tuber dry rot 
symptoms. !ey reported that, F. oxysporum was the 
most commonly isolated species (30.3%), followed by 
F. equiseti (19.3%). F. sambucinum and F. avenaceum 
were the third most prevalent (each at 13.6%). !e 
pathogenicty of the collected Fusarium isolates against 
potato tubers was studied. Variable degrees of patho-
genicity were recorded with the collected Fusarium 
isolates (Table III). !ey ranged from highly patho-
genic isolates: Gibberellapulicaris (KAUF14) = Fusarium 
sambucinum, Gibberella zeae (KUAF11) = Fusarium 
graminearum and Fusarium solani KAUF15). !ese 
results were in agreement with the results published 
by El-Hassan et al. (2007). !ey reported that Fusar-
ium spp. isolates varied in their pathogenicity against 
potato tubers. !ey ranged from highly pathogenic 
like two isolates of Fusarium sambucinum, 6 isolates 
of F. solani and one isolate of F. oxysporum to totally 

nonpathogenic isolates like 5 isolates of F. sambucinum, 
3 isolates of F. oxysporum, one isolates of F. culmorum, 
2 isolates of F. equiseti and one isolate of F. semitectum. 
Peters et al. (2008) recorded that Fusarium sambuci-
num, Fusarium graminearum and Fusarium gramine-
arum were listed among the most pathogenic fungi to 
potato tubers. Fusarium sambucinum is the most com-
mon Fusarium dry rot pathogen in North America 
and Europe, although other Fusarium spp. have been 
also reported (Secor and Salas, 2001; Peters et al., 2008; 
Delgado et al., 2010). !e natural occurrence of Fusar-
ium dry rot caused by F. graminearum(teleomorph 
Gibberella zeae) was reported in 2005 in naturally 
infected, commercially stored potato tubers in North 
Dakota and Minnesota (Ali et al., 2005). Estrada et al. 
(2010) surveyed the stored potato tubers a"ected by 
Fusarium dry rot (FDR) from commercial storage facil-
ities during 2004–05. !ey determined that 58% of the 
Fusarium spp. isolated was F. sambucinum, and 42% 
was F. graminearum. 

Fusarium redolens represented by two strains 
(KAUF13.1 and KAUF13.2) showed moderate pathoge-
ncity according to the measurement of depth of necro-
sis. Fusarium oxysporum strains KAUF12.1, KAUF12.2, 
KAUF12.3 and KAUF12.4 did not show any patho-
genicity against tubers (Table 3). Salami and Popoola 
(2007) reported that Fusarium redolens and Botryo-
diplodia theobromae were the most aggressive and 
virulent to potato tubers, followed by Rhizopus oryzae 
and Fusarium oxysporumwhile Penicillium species was 
the least pathogenic. Also, Peters et al. (2008) tested 
3  strains of F. oxysorum isolated from potato against 
potato tuber, all strains were non-pathogenic. A study 
done by Song et al. (2008) also cited that F. oxysporum 
is the predominant species causing dry rot. Chehri et al. 
(2011) in Malaysia studied the occurrence and patho-
genicity of Fusarium spp. on potato tubers. !eir results 
of the pathogenicity test revealed that F. solani isolates 
FSO4, FSO12, FSO18 and F. oxysporum isolates FOX4 
and FOX16 were strongly pathogenic to theinoculated 
potato tubers.

In conclusion, polygonal lesions werethe most fre-
quently observed blemish type in Saudi potato tubers. 
Fusarium was the most prevalent genus among fungal 
genera associated with potato tuber blemish in Saudi 
Arabia. !e collected Fusarium species showed variable 
degrees of pathogenicity against potato tubers.
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Controla  –  6.5c NP

Fusarium oxysporum KAUF12.1  7.6c NP

Fusarium oxysporum KAUF12.2  7.6c NP

Fusarium oxysporum KAUF12.3  8.2c NP

Fusarium oxysporum KAUF12.4  7.6c NP

Fusariumredolens KAUF13.1 12.0d P

Fusariumredolens KAUF13.2 12.1d P

Fusarium solani KAUF15 16.5d P

Gibberellapulicaris  KAUF14 23.2e P

Gibberella zeae  KAUF11 18.2d P

Table III

Pathogenicity, as measured by mean depth of necrosis (in mm),

of 9 isolates of Fusarium and Gibberella spp. following wound 

inoculation of potato tubers.

a Control tubers were wounded and inoculated with an agar plug

 (5 mm diameter) of potato dextrose only (no fungal mycelium).
b Pathogenicity rating; NP = non pathogenic and P = pathogenic.

 Values with the same letters in each column are not significantly

 di"erent at P = 0.05.

Fusarium and

Gibberella species
Strain

Depth of

necrosis (mm)

Pathogenicity

ratingb
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