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ABSTRACT

A study on fugal pathogens associated with vegetable cropsamé@sdcout in Sokoto metropolis, Sokoto State. Market
and fresh field vegetable samples were randomly and purposioidécted from three different locations using standard
procedures for sample collections. All the samples wereghtoto mycology laboratory of Usmanu Danfodiyo University,
Sokoto for analysis. Samples were separately cultured on PottrdSse Agar (PDA) medium for fungal growth,
isolation and identification. Pathogenicity test of isolatess carried out. The result obtained revealed that thirtyethre
(33) fungal isolates were identified based on cultural and micgsadharacteristics. The isolates were Rhizopus oryzae,
Scopuriolupsis candida, Aspergillus niger, Scoporiolupsis flav@izdpus stolonifer, Aspergillus flavus, Aspergillus
fumigatus, Alternaria alternata and Absidia ramosa. PathogaenitEst result indicated that all the isolates except S.
candida, S. flava and M. racemosus were able to causenrfiesh vegetable samples within one week of inoculation at
room temperature of (32 +°€). The most virulent among the test organisms were R. Ogymh®. Stolonifer with rot
incidence of 80% and the least were M. Racemosus andekn#h with rot incidence of 20%. The study suggested that
pathogenic fungi cause rot of vegetables within few days of inoabdthus, this could lead to heavy loss of the crops for
farmers and marketers due to deterioration. This researalddeelp in educating farmers and sellers of vegetablethen
effects of types of fungal pathogens on the produce in ordeage ways of the managing and controlling of such

vegetables’ pathogens.
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INTRODUCTION

Fungi are a large group of heterogeneous eukaryotic, sporiedeachlorophyllous organisms that generally reproduce
asexually and sexually (Khalit al, 2006). Some are agents of diseases in plants and animkthers are saprophytic
(Prince and Prabakaran, 2011). Fungal plant pathogens causes desises in world food crops, particularly postharvest
(Fisheret al, 2012). Among different species of furgpergillussp, Fusariumsp andPenicilliumsp cause heavy losses
to grains, fruits, vegetables and other plant products durgidgngi transit and storage rendering them unfit for human
consumption by producing mycotoxins, hence affecting theiritivet value (Miller, 2002; Janardharet al, 1998;
Galvanoet al, 2001). Vegetable diseases generate serious econoses lasd increase production costs (Claetlial.,
2010) for growers. Fresh fruits, vegetables and floweng lmainfected with various pathogens which are not visiblar pri
to storage but will cause decay and rot during stosagktransportation. There is an increasing demand for \Bgetas
food and this is largely so because of the increase itetet of awareness of the importance of having suchsctofe
included in our diet, particularly for the diabetic amgpertensive patients as well as obese and ageing membides of

population. Most pathogenic fungi infect crops on the field bdfargesting and storage. However, most of these disease
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manifest during storage, thereby causing deterioratioth damages leading to great loss to farmers. Mostefarm
especially peasant farmers, lack knowledge of the pathdbanhare responsible for deteriorations, spoilages aehses
of the vegetables. Therefore, this research is aimedetetrmlining pathogenic fungi of some vegetables in Sokoto

metropolis and making the findings available for farmers aherategetable growers.

MATERIALS AND METHODS

Sampling Size

Field Samples

Field samples of selected vegetables were purposivelscted from the cultivation areas. At each farm, 120 sgfeet
was marked and samples were collected at an interval feleR5-or each location, five samples of each selestgetable
type were picked and a total of 30 samples per selectedabdgéypes collected. These were separately placed itesteri
bags and brought to mycology Laboratory, Usmanu Danfodiyoddsity, Sokoto for the research. Selected vegetable
samples collected were fruits 8blanum lycopersicurh. (Tomatoes)Capsicum annuunk. (Chilli pepper),Solanum

melongend.. (eggplant) and leaves Birassica olerace&. (cabbage) and tuber Bfaucus carotd. (carrot).
Market Samples

Market samples of the selected vegetables were randorégted from different stalls from vegetable sellershet
Sokoto Meat and Vegetable Market. Three stalls were selettrandom for the collection through ballot. A totall6f
samples of each fruit of tomatoes, chilli peppers ajgplkants, cabbage leaves and tubers of carrot were cdlléctetal
of 30 pieces of each vegetable type were collecteds@hmles were separately placed in sterile bags and brouttg to

mycology laboratory, Usmanu Danfodiyo University, Sokotojgolation and identification of fungi.
Media Preparation

Potato Dextrose Agar (PDA) was used. The agar was me@acording to the manufacturer’s specification. Thirbe
grams (39 g) of dehydrated powder (PDA) was weighed aspesided in 1 litre of distilled water that is 1000 ml in a
conical flask and was heated on a hot platé@}@o dissolve completely. Cotton wool and aluminium foil wasd to
wrap the mouth of the conical flask, which was then dated (Model-YX-280A) at 12°C for 15 minutes to sterilize the
medium. The medium was allowed to cool and 20 ml was Wégukin sterilized (90 mm) Petri dishes and allowed to

solidify. One milligram (1 mg) of streptomycin was addeduppress bacterial growth (BAM, 2018).
Isolation of Fungi from Diseased Vegetable Samples

The method of Okigho and Emeka (2010) was adopted fotimolaf fungi from diseased rotted samples. Rotted sample
were rinsed in sterilized water, surface sterilizethwi0% ethanol and cut open. About three pieces (3 mm dianoéter)
the diseased tissues were picked with a flame-statifi@eeps and inoculated on the solidified PDA mediumififergnt
plates. The inoculated plates were incubated at room tatope (35+2°C) and observations were made daily for
emergence of colonies. The colonies obtained were subaulyraseptically isolating and transferring the coloniemf
the culture to a fresh medium in order to obtain puskaiss. The fresh medium was then incubated at roometertope
(33 £ 2°C) for growth of the organisms. Pure cultures efftingal isolates were used for identification. While sqas

of the pure isolates were kept as stock cultures, stoakresltvere prepared using slants of PDA in McCartney baitiel
stored in a refrigerator at 4°C.
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Identification of the Fungal Isolates

Fungi were identified based on morphological and cultural cteistics as outlined in mycological atlas and Description
of Medical fungi (Davidet al, 2007). The fungal isolates was mounted on slides awed under a light microscope at x
40 magnification, Model-XSZ-21 for microscopic identificatiorheTpure cultures obtained were then transferred into
slant bottles, labeled and kept for later use. Sofrihe identified pure isolates were used as test organfiermfurther

investigations.
Test for Pathogenicity of the Fungal Isolates

The method described by Anukwuagji al (2013) was used for the pathogenicity test. Each degtdungi was tested for
its ability to cause disease (ratpndition in healthy, fresh sampled vegetable. Healthytabtgswere washed with tap
water, rinsed in five changes of distilledter to remove dirt and debris from their surfatlesn surface sterilized with
70% ethanol. Each sample was boted depth of 1 cm, using flame sterilized 5-mm diametek borer, and the bored
tissues were removed aseptically. A dissefen days’ old PDA pure cultures of the test isolate®imoculated inside
the hole made on the test vegetadadenple. A portion of the vegetable flesh removed earliercwaeffto compensate for
the thickness of the agar-inoculum and theplaced core. The points of inoculation were sealed Mageline to prevent
entry of external contaminants. The conimals set up in the same manner except that sterilizeddesgavas used instead
of the inoculum. The inoculated samples we@taced in three replicates and incubated for seven days room
temperature (in August). Each preparation was obsenigdfdasigns of rot or establishment of rot. Data werpressed
in percentage. The formula in calculating the rot inctdeis (Anon, 2008):

Number of vegetable samples infected x 100
% rot incidence =

Total number of vegetable samples
RESULTS

Table 1 indicated that significant differences exist betwthe field and market samples of tomato, cabbage afiid ch
pepper in terms of the number of fungal isolates obtaired the samples. However, there was no significantreifiee
between the field and market samples of carrot and eggpidntegards to the number of fungal isolates obtained.

Table 1: Number of Fungal Organisms Isolated from
Vegetables Based on the Sample Source

Sample Source
Vegetable Fr_esh Market SEM Sig.
Field
Tomato 1 6 0.138 *x
Carrot 4 4 0.000 -
Cabbag 2 4 0.11 *
Egg Plar 3 3 0.00( -
Chilli Pepper 1 5 0.122 *x

** = There is significant difference

SEM = standard error mean
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Sig = significant difference

In the field samplesR. oryzaeg(Plate I)was a common isolate of tomato, carrot and cabbage Rhistolonifer
(Plate 1I)was commonly associated with carrot, eggplant and chillpgef. candida(Plate 1) was observed to be an
organism associated with carrot, cabbage and egg@afiava(Plate 1V)was isolated from carrot only whike. ramosa
was found to be associated with eggplant alone. Isolates fiegetable samples from market in Sokoto metropolis
include: R. oryzaewhich was a common isolate of tomato, carrot and cablfagstoloniferwas found to be a common
isolate of carrot, eggplant and chilli pepp&r.fumigatugPlate V)was commonly associated with tomato, carrot, cabbage
and chilli pepper whilé. niger(Plate VI)was observed to be associated with tomato, cabbage,aggpt chilli pepper.
A. flavus(Plate VIl)was isolated from tomato, cabbage and chilli pegderacemosugPlate VIII) was a common isolate
of tomato and chilli peppeA. alternata(Plate 1X)was found to be associated with tomato and caé8rdtavawas isolated

from eggplant alone.

Figure 1: Rhizopus Oryzaé€Colonies have White Cottony at First then
Changed to Brownish Grey and Blackish-Grey).

Figure 2: Microscopic Characteristics ofR. OryzagSporangia were
Globose with a Flattened Base, Grayish Black, Powdery
Appearance).
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Figure 3: R. Stolonifer(CdIonies were Whitish
but Later Changed Grayish-Brown).

Figure 4: Microscopic Characteristics OfR.
Stolonifer (Sporangia Appeared To Be
Brown-Black. Sporangiophores Were

Brownish And Irregular In Shape)

Figure 5: S. Candida(Colonies Appeared White
and Powdery with a Central Tuft. the Color
became Dark after Two Weeks of Growth. the
Reverse of Plate was Creamy).

Figure 6: Microscopic Characteristics ofS.
Candida(Conidia are Subglobose with More or
Less Rounded Apex and Smooth Walled
Which is Whitish in Mass).



Figure 7: S. Flava(Colonies Appeared Creamy,
Funiculose and then became Powdery with a
Prominent Central Tuft. the Reverse of the
Plate was also Creamy)

Figure 8: S. Flava Microscopic
Characteristics (Conidia are Subglobose
with Distinctly Truncate base, with Pointed
Apex and Rough Walled)

Figure 9: A. Fumigatus(Colonies Showed Typical
Blue—Green Surface Pigmentation)

Figure 10: A. Niger (Colonies Appeared Black and
Spongy. the Reverse of Plate is Creamy).
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Figure 11: Microscopic tharacteristics ofa.
Niger (Conidial Heads are Large, Globose and
Dark Brown.)

Figure 12: A. Flavus (Appeared Yellow—
Green at First but become Dark Yellow—
Green with Age)

White, Later became Brownist-Grey).

Figure 14: Microscopic Appearance oM.
Racemosugthe Sporangiophores were Branched.
Sporangia Hyaline Later became Brownish.
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Figure 15: A. Alternata(Colonies were Black and
Reverse of Plate also Appeared Black).

The results of pathogenicity test (Table 2) revealeddhahe test organism#\( fumigatus, A. flavus, A. niger, R. oryzae,
M. racemosus, A. alternata, R. stolonifer and A. ramesaept two §. candida and S. flayanduced rot on the healthy
vegetable samples after seven days of inoculation. Sthatés differ in their ability to cause rot, hence thastnvirulent
among the test organisms wdkeoryzaeandR. stolonifemwith rot incidence of 80%, followed b&. fumigatus, A. flavus
and A. niger60%, the least virulent was. ramosa; M. racemosuandA. alternatawith rot incidence of 40% and 20%
respectively.

Table 2: Pathogenecity Test of the Identified
Fungal Isolates.

Host Isolate Rot Incidence (%)

A. fumigatu: 60

A. flavus 60

A. niger 60

Tomato R. oryzae 80
M. racemosus 20

A. alternate 40

R. oryza 60

R. stolonife 60

Carrot S. candida 00
S. flava 00

A. fumigatus 40

A. alternate 20

A. fumigatu 60

A. flavus 60

Cabbage A. niger 60
R. oryzae 60

S. candida 00

A. niger 40

R. stolonife 60

Eggplant | S. flavi 00
S. candida 00

Absidia romasa 40

R. stolonifer 80

- A. fumigatus 60
g:;l)lger A. flgvus 60
A. nigel 60

M. racemosus 00
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DISCUSSIONS

Vegetable samples obtained from market have the highest numisetatés (22) compared to field ones (11). This could
probably be because infection might have started at the died then fully developed in the market stalls. This is in
accordance with Pawanexh (2008) findings that fresh fruggetables and flowers may be infected with various
pathogens, which are not visible prior to storage but \ailise decay and rot during transit and at storage. Kader (1986)
reported that environmental factors such as physical damad chilling injury from the field and on transit influenced

deterioration of vegetables, thus making them susceptilolecay.

The variation in the frequency of occurrence of fungi isol&teh both field and market vegetable samples could
be due to the ability of the organisms to utilize the sulestoatgrowth differently. This is in accordance wilte tfindings
of Shehu and Bello (2011), who reported that variatiotihénfrequency of occurrence of fungi reflects in the inaosiu
density in the area or prevailing environmental conditions fagdtieir growth. The ability of the test fungi to cause r
and deterioration of vegetables’ samples, as indicated the pathogenicity test could be due to the fact that differe
fungi have different growth rate depending on temperature, pHrelative humidity, as reported by Agrios (2005).
Furthermore, different organisms have different ability to respotad physiological activity such as growth and
development under the same environmental conditions.ig iisagreement with Rayner and Boddy (1988), who regort
that attainment of full growth by pathogenic fungi variemm one species to the other given the same environment

condition such as moisture, temperature, pH and appropnade.
CONCLUSIONS AND RECOMMENDATIONS

The research revealed that the highest number of fungal pathegenssolated from market vegetable sampgkesryzae
andR. stoloniferhave the highest frequency of occurrence and the leasth wasnosa The pathogenicity test of fungal
isolates confirmed that all the fungi were pathogens ex@egandideandS. flavabecause they were able to cause rot on
healthy fresh samples within a week of inoculation.dswlso discovered that the level of deterioration defecgst the
isolates. This research could be used as a guide by vieggtatvers on how to manage and control the spread ofetitfer

fungal pathogens of vegetable crops on the field antbiage.
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