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Incidence of Lasiodiplodia theobromae and other fungi from Cola nitida and Cola accuminata in
Nigeria

Abstract:

A study was conducted to determine the frequerigycourrence of fungi associated with kolan{@sla
nitida and Cola acuminata) at processing and storage. Samples of healthyirdedted kolanuts were
collected from fourteen randomly selected locatiaoss the kola-growing belt of Nigerlaasiodiplodia
theobromae, Fusarium pallidoroseum, F. moniliforme, F. cacispermum. Aspergillus niger, A. fumigatus. A.

respectively. The mean frequency of occurrencetiéroisolated fungi ranged between 3-14% on both
species ofCola. The pathogenesis tests establishedheobromae as the causal pathogen of black rot
disease of kolanuts. When kolanuts were artifigislbunded before inculation with theobromae, 79.2%
infection was recorded compared to 33.3% infectiecorded in unwounded nuts. A highly significant
positive correlation fr= 0.8844) existed between wounding of nuts anifiénce of black rot diseases.

INTRODUCTION

Cola popularly called kolanuts is a genus of thmify Sterculiaceae in the order Malvales. It is
indigenous to tropical rain forest of West Afriddest Indies, Brazil and Java (Rusell, 1985)la nitida
andC. acuminata are the most commd®ola species and Cola of commercial value in Nigeria.

The effects of chewing the odourless nut with sinirgent taste have enhanced its continued use
for about 1000years now in Nigeria . The habit @t comparable to the tobacco smoking of Western
civilization or opium usage of Far Eastern socgtiertainly shows similarity to the Betel nut chegviof
Asiatic communities (Agatha et al, 1978).

Its role in Nigeria societies is not entirely smeeligious. The dried sliced nut is a commercial
export commodity for kola-chocolate and the liquand laxatives to which kolanut has become an
important ingreditent Kolanuts contains alkaloigsi such as caffeine. kolanin and thebromine, whieh
used for pharmaceutical purposes (Oluloyo, 1979).

Storage rot caused blyasiodiplodia theobromae is considered the most serious post-harvest
disease of kolanut (Odebode and Olunloyo, 1989,eAil),2004). These fungi can also initiate infento
on nuts in the field when harvest is delayed ard ttause rot during storage (Oluloyo, 1979) infctets
decay rapidly and the surrounding nuts are covevigd masses of fungal spore. The contamination of
healthy nuts with conidia from rotted nuts is tedspoilage and is often a greater economic prollem
decayed nut irCola producing areas (Agbeniyi and Fawole, 1998), Kalaraders often control spoilage
by removing diseased nuts at intervals during tbeage period. Thus, this study was designed kahié
gaps in our understanding of storage not developaash spread with a view to evolving scientific toh
measures.

The specific objectives of this study were to &elfungi associated witBola nitida and C.
acuminata during processing and storage and to establispdtiegenicity of the fungi isolated.

MATERIALSAND METHODS

Healthy and infected kolanutsCdla nitida and C. acuminata) collected randomly during
processing and storage from various locations geNa were used in this study. The nuts were obthin
from Ibadan. (Oyo State).Ogunmakin, Sagamu, Isf@oun State), lle-Ife, Osogbo, Garage-Olode (Osun
State). Okenne, Ayangba (Kogi State). Otupko (BeStete), Onitsha (Anambra State) Ondo, Owena
(Ondo State), lkom (Cross rivers State) and Kotessing unit of the cocoa Research Institute gENa,
Ibadan.
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Both skinned and unskinned nuts were collectedaarly at the on-set processing and each type
was kept in separate polyethylene bags appropyidédieled and stored under room temperature on
laboratory bench.

The culture media used for the fungal isolationd aounts were potato dextrose agar (PDA).
(Difco, Detroit, USA) These media were sterilizegl dutoclaving for 15min at 1.05kg &m{121°c" "[hﬁeﬁ
media were acidified by adding 70% lactic acidupgress bacterial growth.

Isolation of fungi associated with nuts, testa and pod:

Infected Kola samples (nut, testa and pod) wera@pieces of 4 mm diameter and surface sterillzgd
immersion in 10% sodium hypochlorite for 60 seddwkd by two rinses in sterile distilled water and
blotted dry with sterile Whatman filter papers (@eat1, ashless 150mm, kent, England), the samm@es w
then plated on potato dextrose agar (PDA).

depending on when growth could be observed. Thgduocolonies emerging from the tissue piece were
hyphal-tip-transferred onto new PDA plates to abfaire cultures.

Frequency of occurrence of fungal isolates:

Frequency of occurrence of fungal isolates encaadten pod, testa and nuts of C. nitida and c. &watm
were determined. The percentage frequency of oeccer for each fungal isolate was calculated as
described by Britomt. al. (1993).

Frequency of
Occurrence = No of plates containing speciesxX100
No of plats in sample

Pathogenicity tests:

For inculcation purposes spore suspensions oftesblaingi grow on PDA for 7-12 days were obtaingd b
adding 10-20ml of sterile distilled water to therPdish cultures and scraping the mycelia mathef fungi
with a heat sterilized scapel.

The suspensions were filtered through an 8 lajeese cloth. The incoulum was agitated before
and during inoculation in order to maintain unifomanidia distribution. The number of conida in the
suspension was estimated by using Malassez haeomoetgr (France).
of this suspension was inoculated to the woundetigmoof nuts, which were obtained by using a 5 mm
diameter sterile cork-borer. The control nuts werinded and inoculated with 1D of sterile distilled
water. They were incubated for 10 days in the ¢a&5C.

Effect of artificial wounding and incubation temper atures on the kolanutsinfection:

Samples of kolanut were obtained from kola procggsinit at CRIN| The samples were either subjected

surface wounds or were left unwounded.
Following this initial treatment, kolanuts wereapéd in 1lcm Petri dishes containing wet

Whatman filter paper (Grade 41, ashless 150mm, Kengland) and inoculated with D of conidia

treatment, there were three replications and theepéage of kolanuts that developed infection was

recorded.

Results

Twenty storage fungi were isolated from eaclCofa nitida andCola acuminata. The fungi isolated were
Lasiodiplodia therobramae, Fusarim pallidorosunm, F. moniliforme., f. cavispemum, Curvularia sp.
Chrysogenum, Mucor spinosus, Paecilomyces variotii Chlamydomyces sp. (Table 1). The incidence of
these moulds was established across the kola ggowéti of Nigeria. The frequency occurrence of faing
species in kolanuts in the fourteen locations wiated in Table 2L theobromae was isolated in 10
locations whileF. pallidoroseun occurred in 8 locations of the sampling sites (&4)).
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The result obtained across the kola-growing beNligeria establishedl. theobromae as the two
most frequently encountered fungi associated walarkuts

The percentage frequency of occurrence observdd theobromae andF. pallidoroseum was 44
and 47% respectively on. @itida and 34 and 20%, respectively Gnacuminata (Table 3).

Fusarium pallidoroseum has the highest frequency of occurrencedn nitida while L.
theobromae has the highest frequency of occurrence Gn acuminata. Paecilomyces variotii.
Chlamydomyces sp andCurvularia sp. were not isolated dB. acuminata but were isolated on C. nitida
(Table 2).

Lasiodiplodia theobromae, F. Pallidoroseum and A. niger has the highest frequency of occagen
in infected pods, testa and nuts (Table 3).

Higher frequency of occurrence of. theobromae (69%) andF. pallidoroseun (53%) were
recorded on infected pods (Table 3) similar treras wbserved on the kolanut testa whereas Curvsfara
andPaecilomyces variatii were isolated from nuts, they were

not isolated from pod. Chlamydomyces on the othad Ilwas encountered on infected pods, but was not
isolated from nuts.

There was a significant difference (P=0.05) in dlseurrence of. theobromae on kola pod when
compared with f. pallidoroseun for instariceheobromae was frequently encountered from nut extracted
from completely necrotic pod than from sympotomiesd.

From the values obtained for each of the fundatea from pods, testa and nuts in Tablé.3,
theobromae and F. pallidorosum can be regarded as primary invaders of kolanuespective of the
sampling site in Nigeria SimilaA. flavus. Aspergillus niger, Penicillum chrysogenum can be said to be the
secondary invaders of kolanuts whiBarvulara sp, Paeciomyces variotiii and Chlamydomyces can be
termed the tertiary invaders of kolanuts producBligeria (Table 2) Kolanuts attacked by these fuamg
discolored and are of lower commercial value, tlahpgenicity tests of the isolate establisHed
theobromae as the causal pathogen of the brownish spot ordhdedons, which after sometime turned
dark and eventually became black and shrunkenstitface of the invaded part of the kolanut remdiys
and often compact and coherent making the nut¢orbhe mummified.

Kolanuts artificially wounded and inoculated hagnaximum of 33.3% infection when kept at
10°C (Fig. 1) whereas when kolanuts that were not wlednbut inoculated and incubated af@a@he
percentage infection drastically reduced to 16.B#nilarly, higher infection percentages were reedrd
for artificially wounded and incubated at 20 and@@respectively. The mycelia growth of the fungeas
apparent on the wounded portion of the nut thanaumded parts.

The highest infection percentage of 79.2% was romeb for kolanuts that were wounded
inoculated and incubated at "®0when kolanuts were wounded and held alC20660% of the nuts
developed diseases symptoms, in contrast to 2Gé86tion percentage. There was a significant difiee
(p =0.05) in the level of infection of kolanuts feoth wounded and unwounded nuts.
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166 DISCUSSION

167 The high number of fungi isolated from kolanuttiis study suggests the vulnerability of healthy

168 kolanut to infestation by pathogenic fungi. Thesmdi caused damage to kolanut in the form of

169 discoloration of nut, shrinking of nuts, seed rotl ghysiological alterations in nuts. Subsequeritigse [Comment [C11]: spacing

170 damages lower the quality of kolanut by causingedisfwhich seriously depreciate the commercialevalu
171  of the nut. Similar result have been reported ireathcarrot, barley, Sorghum, maize and pearl millet
172  (Shetty, 1982), Punja and Gaye 1993). Fungi such..atheobromae, Aspergillus sp. Fusarian sp,
173  Penicillium sp. Mucor spinosus, P. variotii are known to cause seed rot in many crops (Nealga8i7),.
174  This assertion has been corroborated in this studgspect of the pathogenicity of these fungi otakut.
175 The extent of the nut discoloration depends on rihe mycoflora, environmental conditions and nut
176  physiology (Gopinath, 1984, Miles and Wilcoson, @p&oatings caused by mycelium and sporulating
177  structures such d@&usarium pallidoroseum andL. theobromae were observed on kolanut.

178 For instance in the infection caused fypallidoroseun on kolanut, infected nuts had a ldyu
179 appearance, which developed copious whitish myagliauts. This result is in agreement with theiearl
180 reports made by Adebayo (1967),0lunloyo (1979) @debode and Olunloyo (1989).

181

182 For instance, in the infection causedfypallidoroseum on kolanuts, infected nut had a moudly
183  appearance, which developed copious whitish myagdiauts. This result is in agreement with theiearl
184  reports made by Adebayo (1967) Olunloyo (1979) @deébode and Olunloyo (1989).

185 The fact that.. theobromae andF. pallidoroseum were isolated oi€. acuminata may be partially
186 explained by either similar ecological or substateference or similarity in the bio-chemical corsition
187  of the twoCola sp. The present study confirmed that incidence..ofheobromae on kolanut occurred
188  primarily at site of injury or wounds that occurrédring skinning, (removal of testa) of nuts, sujuent
189 contact of the wound sites with inoculum during hiag result in the rapid spread of diseases.

190

191 In the absence of wounding, theobromae was incapable of penetrating the epidemical lafer
192  the kolanut. It is probable that the pathogen couldeasily degrade the intact cells of kolanuthat they
193 need to establish first on injured cells which pdevexposed nutrient before they could colonisdthga
194 tissue (Olunloyo, 1979). The fact that not ohlytheobromae was isolated during storage suggests that
195  other pathogens can only attack kolanut if thetrast been injured or modified by the environmerasto
196 be more susceptible to invasionby orgarnisms whigght not otherwise attack it. Thus, when nuts were
197 wounded before inoculation, infection was usualydured, wounding therefore, constitutes a type of
198 predisposition. The incidence of several other pastest diseases on crops such as potatoes, apruies
199 and stone fruits had been shown to be enhancémjury incurred during various harvesting and gnad
200 processes (Edkert 1977, Friedman 1960, Punja ayd, G893).

201 Possibility of wounds cannot be ruled out durikimsing and this present study had demonstrated
202  that more fungi were isolated in the wounded nim tin the unwounded nuts. Therefore introductiba o
203 -wounding with a protectant chemical or botanicaiald prevent such wounds from becoming infected
204  since most of the wounds were incurred during reaho¥ testa, development of appropriate technology
205 that could facilitate easy removal of testa andseghient reduction in wounding of nuts is recommende
206 However, such technology should be simple enoughdoption.
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Figure 1: Effect of artificial wounding and inculmat temperatures on the infection of kolan@o{a
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Table 1: Isolation of the fungal species associaiti# kolanut across growing belt of Nigeria

Ikpm

Fungi Ibadan| Ife Ogunmakih Sagamu Ishaabogidal Owena Osogbo| Okenne Ayangha Otukpo Onitsha
Olode

L. theobromae + - |+ + + - + + + - - + + +
F. moniliforme + + |+ + + - + - + + - - - +
F. pallidoroseum + - + + + + - + + - - + R R
Curwvularia sp. + + |+ + + - - + + - + + + -
Aspergillus niger + + | - + + + - + + - - - - +
A. fumigatus - + | - + + + - - + + + - N N
Penicillium sp. + - - + + - - + + + + - N +
F. cavispermum - - - + + - - - - - R - R N

Mucor spinosus + - - + + - - + + - - - R R
A. flavus - - - + + - - R R R + R N N
P. variotii + - + + + - - - - - - - B B
Chlamydomyces + - - + + - - - - - - - - -

*+ve= Present.
-ve = Absent
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Table 2: percentage frequency occurrence of the most common fungal speciesisolated from C. nitida
and C. acuminata collected acrossthe kola grown zones

Frequency of occurrence (%)

Genus C. nitida C. acuminata

L. theobromae 31l.7a 34.0b
F. pallidoroseum 22.3b 39.3a
F. moniliforme 11.6¢ 7.8d
F. cavispermum 1.3e 0.00f
A. flavus 7.6d 4.7e

A. niger 10.9cd 9.7d

A. fumigatus 0.00g 8.6d
P. chrysogenum 11.3c 21.0c
P. variotii 11.3c 2.0e
Chlamydomyces sp. 0.03f 0.00f
Curvularia sp. 0.05f 0.00f
M. spinosus 9.3d 9.0d

Data were nominalised by log (X + 1). Means nolofekd by the same letter in the same column are
significantly different (p = 0.05) according to Dzan’s Multiple ranged test.
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Table 3: Thefrequency of occurrence of the most common fungal genera obtained from C. nitida

collected at CRIN Ibadan Headquarters

FUNGI POD TESTA NUT
B. theobromae 0.69a 0.4a 0.5a
F. pallidoroseum 0.53b 0.3b 0.4bc
A. niger 0.32c 0.3b 0.3c
P. chrysogenum 0.28d 0.2c 0.1d
C. lunata 0.10c 0.2c 0.1d
P. variotii 0.00f 0.1d 0.1d
M. spinosus 0.00f 0.1d 0.1d
Chlamydomyces sp. 0.10c 0.01c 0.0c

Data were nominalised by log (X + 1). Means nolofekd by the same letter in the same column are

significantly different (p = 0.05) according to Dzan’s Multiple ranged test.



