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Fruit of Allanblackia floribunda is an active ingredient in the pharmaceutical industry. Fruit production 
in the species is hindered by incidence of pathogenic fungi leading to economic loss. This study was 
conducted to investigate micro-fungi species associated with leaf spot of A. floribunda. Field surveys 
were carried out in natural stands containing matured  A. floribunda trees  located at Owu Ikija, Ogun 
State (6.80°N, 4.03°E) and Benin, Edo State (6.29°N and 5.58°E) in Southern Nigeria. Diseased leaf 
samples were collected during wet and dry seasons. Pure cultures of fungal isolates obtained from the 
leaf samples were examined to determine their cultural and morphological characteristics. Percentage 
incidence of micro-fungi in each location was estimated. Leaves of healthy seedlings were sprayed with 
10

4 
conidial/ml spore concentration of fungal isolates to determine their pathogenicity. Fourteen fungal 

species were isolated from leaves of A. floribunda across the two sites. Aspergillus spp., 
Macrophomina phaseolina, Penicillium species, Pestalotia palmarum, Rhizopus nigricans and 
Trichoderma pseudokoningii were isolated from both sites during both seasons. Fusarium oxysporum, 
Lasiodiplodia theobromae, Penicillium javanicum and Pythium aphanidermatum were present at Owu 
Ikija while Colletotrichum capsici, C. coccodes and Curvularia lunata were present at Benin with fungal 
incidence of 12.5, 12.5 and 4.17%, respectively. P. palmarum had modal fungal incidence (35.29%) at 
Benin followed by T. pseudokoningii at Owu-Ikija with frequency value of 18.75 and 17.54%, 
respectively. P. palmarum was the most prevalent out of all micro-fungi species associated with A. 
floribunda in all locations. Pathogenicity test was negative for all tested isolates, variety of micro-fungi 
are associated with A. floribunda. 
 
Key words: Allanblackia floribunda, fruit, fungal isolates, leaf samples, pathogenicity. 

 
 
INTRODUCTION  
 
Micro-organisms such as bacteria, fungi, viruses, and 
nematodes are integral parts of the forest ecosystems. 
They play important roles in every sphere of our human 
lives contributing to processes that involve food 
production,      medicine,        industrial        development 

bioremediation and agriculture (Miles and Chang, 2004; 
Krzywinski et al., 2009). Plant development and health 
are affected by different pathogens at various stages in 
their life cycle and the combination of these agents make 
up the disease complex. Plant fungi are the  predominant
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pathogens responsible for tree diseases and thus have 
changed tree population diversity and ecosystem 
dynamics (Casadevall, 2007; Pujari et al., 2015). The 
devastating effect of these diseases on important forest 
trees has resulted in reduction in their quality, economic 
and aesthetic values as well as food production. 
Pseudocercospora ranjita was associated with leaf spot 
of Gmelina arborea (Wingfield and Robison, 2004); 
Fomes lignosus and Phellinus noxious (Corner) G. Cunn 
are the causative agents of root rot of Tectona grandis 
(Momoh, 1976; Moh’d Farid et al., 2009), while 
Cryphonectria parasitica (Murr) causing chestnut blight 
and Ceratocystic ulmi (Buism.) are the causal organism 
of Dutch elm diseases (USDA-APHIS, 2012).  These 
fungi cause diseases in forest trees leaving discouraging 
results.  

However, the seriousness of these diseases is often 
based on evaluation of the lethal effects of the diseases. 
For example, in the United States, the chestnut, which 
was once a major hardwood timber species is reportedly 
reduced to a less valuable bush species by chestnut 
blight (Manion, 1991) which is a result of the devastating 
fungus. 

Allanblackia floribunda Oliv. is an evergreen, multi-
purpose indigenous fruit tree with great potential as a 
source of alternate income to farmers and communities in 
tropical Africa (Munjuga et al., 2008). The fruits contain 
seeds that have large proportion of edible fat. The fat has 
a high melting point which solidifies at room temperature 
but thaws in the mouth which makes it a major raw 
material in food and pharmaceutical industries because it 
does not require further modification. The tree species is 
also used as a timber product and for medicinal purposes 
(Pye-Smith, 2009). However, fruit production in species 
such as A. floribunda is sometimes limited by the 
incidence of pathogens such as fungi leading to poor 
yield and economic loss. Also, there is dearth of 
information on micro-fungi associated with A. floribunda. 
Therefore, the study isolated micro-fungi species 
associated with A. floribunda leaves. 
 
 

MATERIALS AND METHODS 
 

Study area 

 
Field surveys were carried out at A. floribunda stands located at 
Owu  Ikija,   Ogun  State  (6.80°N,  4.03°E)  and  Benin,  Edo  State 
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(6.29°N and 5.58°E) in Southern Nigeria. There are two seasons in 
the study area: rainy (March to November) and dry seasons 
(December to February). The average annual rainfall ranges from 
1300 to 1600 mm while average annual temperature ranges from 
26.5 to 28.9°C (FRIN, 2018). 

 
 
Sample collection 

 
Leaf samples with typical leaf spot symptoms were collected during 
the dry and rainy seasons. These samples were purposively 
selected.  Prior to collection, each tree was examined thoroughly for 
signs and symptoms of diseases: necrotic symptoms on the leaves 
such as spot, blight, scorch and other symptoms associated with 
the leaves. At Owu-IKija, 25 disease trees were sampled while 35 
were sampled at Benin. Samples were taken from diseased trees 
with at least two diseased trees in each sample plot. Collected leaf 
samples were kept in sterile sampling bags and taken for laboratory 
analysis at the Plant Pathology laboratory of Forestry Research 
Institute of Nigeria for isolation of associated organisms. 

 
 
Isolation of associated fungi 

 
Leaf samples were cut into 2 mm × 2 mm sizes, surface-sterilized in 
1% sodium hypochlorite and rinsed in 5 changes of sterile distilled 
water. Cut sections were obtained from the boundary area between 
infected and healthy tissues. They were blot-dried and aseptically 
placed on PDA growth medium. The plates were replicated three 
times and incubated at 29±2°C. The plates were examined daily for 
fungal growth.   

 
 
Identification of fungal isolates 

 
The isolates were purified through sub-culture of fungal growth. The 
cultures were examined to determine their cultural and 
morphological characteristics. The isolates were identified as soon 
as sporulation was observed as their structures are best viewed at 
this period. Wet mounts of each isolate were prepared on slides 
and stained with lactophenol cotton blue. The mounts were then 
observed using the Olympus BX51M reflected light optical 
microscope. Identifications were carried out based on the cultural 
and morphological characteristics of the isolates using Standard 
Manual of Fungi as reference (Barnett and Hunter, 1998; CMI, 
1972). 

 
 
Determination of frequency of occurrence of isolates 

 
The number of times each fungus was isolated from the diseased 
leaf samples was expressed as a percentage of all fungi isolated 
(Ilondu, 2011). 

 

     (1) 
 
Pathogenicity test 
 

Seven fungal pathogens namely Colletotrichum capsici, 
Colletotrichum coccodes, Curvularia lunata, Fusarium oxysporum, 
Macrophomina phaseolina, Lasiodiplodia theobromae and 
Pestalotia palmarum isolated from A. floribunda leaves were 
inoculated into healthy leaves in order to establish the actual causal 
organism of the disease and to satisfy  Koch’s  postulate.  Two-year 

old A. floribunda seedlings were inoculated with inoculum 
suspension of pathogenic isolates in a screen house. Twelve 
seedlings were used for each isolate with three replicates. All 
leaves in each replicate were inoculated with spore solution of each 
fungal isolate using a high pressure hand sprayer till run-off 
Inoculum suspension was prepared by addition of distilled water to 
sporulating culture of the isolates. With the aid of a sterile 
inoculation  loop,  the  culture  was  gently  scraped into a beaker to 
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Table 1. Seasonal variation of fungi species associated with leaves of Allanblackia floribunda at Owu-Ikija and Benin, Nigeria. 
 

Organism 
Ikija  Benin 

Rainy season Dry season  Rainy season Dry season 

Aspergillus niger.  + +  + + 

Aspergillus flavus + +  + + 

Colletotrichum capsici - -  + - 

Colletotrichum coccodes - -  + + 

Curvularia lunata - -  - + 

Fusarium oxysporum + +  - - 

Macrophomina phaseolina + +  + + 

Lasiodiplodia theobromae + +  - - 

Penicillium italicum + +  + + 

Penicillium javanicum + +  - - 

Pestalotia palmarum + +  + + 

Pythium aphanidermatum + -  - - 

Rhizopus nigricans  + +  + + 

Trichoderma pseudokoningii + +  + + 
 

+ Present, - Absent. 

 
 
 

 

 A         B 

 

Figure 1.  Aspergillus niger associated with leaves of Allanblackia 

 
 

Figure 1. A. niger associated with leaves of Allanblackia floribunda Oliv. A: Colony growth. B: 
Micrograph. 

 
 
 
dislodge spores from the aerial mycelium. This was repeatedly 
done to obtain enough quantity of inoculum suspension. The 
suspension was adjusted with sterile distilled water (1×104 

spore/ml) after which two drops of tween 20 detergents 
(polyoxyethylene sorbitan mono-oleat) was added to reduce 
surface tension before the suspension was sprayed on leaves of 
the healthy seedlings. 

Inoculated leaves were incubated for 48 h and then leaf spot 
disease symptom development was monitored. Control (that is, 
treatment without pathogen) was spray inoculated with sterile 
distilled water. Artificially inoculated leaves were taken back to the 
laboratory after 6 months for re-isolation of fungi.  

 
 
RESULTS AND DISCUSSION 
 
Fourteen fungi species were  isolated  from  leaves  of  A. 

floribunda across the two sites (Table 1 and Figures 1 to 
9). Micro-fungi species such as Aspergillus niger, 
Aspergillus flavus, Macrophomina phaseolina, Penicillium 
italicum, P. palmarum, Rhizopus nigricans and 
Trichoderma pseudokoningii were present at both study 
sites during the two seasons. Some of these organisms 
have been established to cause diseases in several 
forest species. For example, leaf blight of Terminalia 
catappa was caused by Fusarium solani (Rai and 
Mamatha, 2005); leaf spots of Aloe vera (Aloe 
barbadensis Miller) caused by Fusarium species (Avasthi 
et al., 2018) and leaf spot of Harungana 
madagascariensis was caused by Pestalotia harongae 
(Nsolomo and Venn, 1994). The occurrences of these 
pathogens always have adverse effect  on  the  host  tree
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A         B 

 

Figure 2. Lasiodiplodia theobromae associated with leaves of 

Allanblackia floribunda Oliv. A: Colony growth. B: micrograph  

 
 

Figure 2. Lasiodiplodia theobromae associated with leaves of Allanblackia floribunda Oliv. A: Colony 
growth. B: Micrograph. 

 
 
 

 

A          B 

 

Figure 3. Trichoderma pseudokoningii associated with leaves of 

Allanblackia floribunda Oliv. A: Colony growth; B: micrograph 

 
 

Figure 3. Trichoderma pseudokoningii associated with leaves of A. floribunda Oliv. A: Colony 
growth; B: Micrograph. 

 
 
 

 

A            B 

 

Figure 4. Pythium aphanidermatum associated with leaves of 

Allanblackia floribunda Oliv. A: colony growth. B: micrograph. 

 
 

Figure 4. Pythium aphanidermatum associated with leaves of A. floribunda Oliv. A: Colony 
growth. B: Micrograph. 

 
 
 

species. 
A  similar  finding  was reported by Ukoima et al. (2013) 

while assessing the pathogens associated with seedlings 
of T. grandis.  The  study  identified  A.  niger,  Sclerotium
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A         B 

 

Figure 5. Pestalotia palmarum associated with leaves of Allanblackia 

 
 

Figure 5. Pestalotia palmarum associated with leaves of Allanblackia floribunda Oliv. A: Colony 
growth; B: Micrograph. 

 
 
 

 

A         B 

 

Figure 6. Penicillium italicum associated with leaves of Allanblackia 

floribunda Oliv. A: Colony growth; B: Micrograph. 

 
 

Figure 6. Penicillium italicum associated with leaves of A. floribunda Oliv. A: Colony growth; B: 
Micrograph. 

 
 
 

 

A              B 

 

Figure 7.  Penicillium javanicum associated with leaves of Allanblackia 

floribunda Oliv. A: colony growth. B: micrograph. 

 
 

Figure 7. Penicillium javanicum associated with leaves of A. floribunda Oliv. A: colony growth. B: 
Micrograph. 

 
 
 
rolfsii, A. flavus, Pythium debaryanum, Armillaria mallea, 
F. oxysporum, Rhizopus stolonifer, Penicillium species 
and Serratia species in all study sites evaluated in Akwa 
Ibom State. 

P. palmarum was isolated in all study sites with high 
incidence of occurrence. These species are reported to 
be common in rainforest zone of Africa and are frequently 
associated  with  leaves  of woody plants (Langenheim et
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A           B 

 

Figure 8. Fusarium oxysporum associated with leaves of Allanblackia 

 
 

Figure 8. Fusarium oxysporum associated with leaves of A. floribunda Oliv. A: colony growth. B: 
Micrograph. 

 
 
 

 

A          B 

 

Figure 9. Curvularia lunata associated with leaves of Allanblackia 

floribunda  Oliv. A: Colony growth. B: micrograph. 

 
 

Figure 9. Curvularia lunata associated with leaves of A. floribunda Oliv. A: Colony growth. B: 
Micrograph. 

 
 
 

al., 1981; Fail and Langenheim, 1990). The highest 
percentage incidence was recorded during the dry 
season (35.29%) at Benin followed by T. pseudokoningii 
(18.75%) during the dry and raining season at Owu-Ikija 
(Table 2).  A. niger also recorded relatively high incidence 
(17.64%) of occurrence at Benin during the dry season.  

C. capsici, C. coccodes and C. lunata were also 
associated with A. floribunda though totally absent during 
both seasons at Owu-Ikija while F. oxysporum, L. 
theobromae and Pythium aphanidermatum were 
absolutely absent at Benin. The variation of these 
organisms could be attributed to biotic and abiotic 
components.  The presence of two species of 
Colletotrichum in this study is in accordance with 
Freeman (2008) who reported that Colletotrichum 
species are broad range of pathogens, with many 
species affecting a single host and a single species 
infecting a diverse number of hosts. Bagwari et al. (2014) 
reported C. lunata associated with leaf spots of Populus 
deltoids. Other reports stated that the pathogen was 
associated with leaf blight of rice (Zhong et al., 2016). 

A. niger, M. phaseolina, Penicillium spp., P. palmarum, 
R. nigricans and T. pseudokoningii were present at 
different percentage frequency at both Ikija and Benin. 
This result indicates that under favorable conditions 
several pathogens can co-exist to attack susceptible 
hosts like A. floribunda leaves. 

Consequently, pathogenicity test result revealed that C. 
capsici, C. coccodes, C. lunata, F. oxysporum, M. 
phaseolina, L. theobromae and P. palmarum were not 
pathogenic on A. floribunda leaves. Many workers have 
also reported non pathogenicity of these organisms on 
various plant species (Arrhenius and Langenheim, 1986; 
Sanchez Hernadez et al., 1998; Slippers and Wingfield, 
2007; Dania et al., 2010; Bagwari et al., 2014). These 
organisms may not be pathogenic under artificial 
conditions (seedling inoculation) because potted plants 
receive different levels of fertilization and moisture 
(Wingfield, 1996), this finding also corroborate previous 
results that, greenhouse trials have a moderate to weak 
correlation with those obtained from the field.  

In addition,  the  biology  of  the  specific pathogen may



386         Afr. J. Microbiol. Res. 
 
 
 

Table 2. Incidence of diseases of fungi associated with leaves of Allanblackia floribunda during rainy and dry seasons at 
Owu-Ikija and Benin, Nigeria. 
 

Organism 
Owu-Ikija  Benin 

Rainy season Dry season  Rainy season Dry season 

Aspergillus niger 7.02 12.5  12.5 17.64 

Aspergillus flavus 5.26 8.33  12.5 - 

Colletotrichum capsici - -  12.5 - 

Colletotrichum coccodes - -  12.5 11.76 

Curvularia lunata - -  4.17 5.88 

Fusarium oxysporum 8.77 4.16  - - 

Macrophomina phaseolina 8.77 10.42  12.5 11.76 

Lasiodiplodia theobromae 8.77 12.5    

Penicillium italicum 10.43 8.33  8.33 5.88 

Penicillium javanicum 3.51 4.17  - - 

Pestalotia palmarum 15.79 10.42  16.67 35.29 

Pythium aphanidermatum 3.51 -  - - 

Rhizopus nigricans  10.53 10.42  4.17 5.88 

Trichoderma pseudokoningii 17.54 18.75  4.17 5.88 

 
 
 

influence the result. On the other hand, the tree species 
may be resistant as a result of production of antimicrobial 
molecules (phytoalexins) which is triggered immediately 
after attack by the pathogenic fungi (Bowyer et al., 1995), 
hence, prevent the disease spread. However, the 
disease-diversity hypothesis states that high species or 
high genetic diversity in a community confers disease 
resistance (Heybroek, 1982; Burdon, 2001). Positive or 
neutral ecosystem functioning effects on pathogen 
richness might also occur if additional plant species are 
important for completing the pathogens life cycles 
(Cheatham et al., 2009; Mundt et al., 2011). The 
incidence of microfungi such as Pestalotia, 
Macrophomina, Colletotrichum, Cercospora, Fusarium, 
Penicillium, and Aspergillus associated with leaves of A. 
floribunda may lead to reduction and loss of productivity. 
Although the associated organisms were not pathogenic 
on this important plant, sustainable management strategy 
should be adopted in order to forestall devastating effect 
of the associated organisms. 
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