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Abstract 

The influence of location on fruiting efficiency and gynoecium-drop of 

P.macrophylla was investigated in Ekpoma and Onne between 2004 and 

2007. Ten sample trees of P. macrophylla were randomly selected in a 

traditional agroforestry plantation in Ekpoma. Similarly, another ten sample 

trees were randomly selected in compound farms at the Institute of 

Agricultural Research and Training, Onne. Twenty inflorescences were 

randomly selected per tree in each location. Fruiting efficiency was 

calculated for each site by expressing the mean number of fruits set per 

inflorescence as a percentage of the pooled mean number of flowers 

produced per inflorescence.  P.macrophylla had regular fruiting pattern in 

both locations with no inter-annual variability. The mean fruiting efficiency 

per inflorescence in Ekpoma and Onne were 0.061% and 0.063% 

respectively. Similarly, the mean gynoecium–drop per inflorescence was 

99.94% for both locations. Competing sinks for photosynthate during 

flowering, fertilization and pollination failures are suggested as contributory 

factors to the very low fruiting efficiency in P. macrophylla.  

 

Keywords: Pentaclethra macrophylla, fruiting efficiency, gynoecium 
abortion, inflorescence number. 
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Introduction 

The oil bean tree (Pentaclethra macrophylla Benth is one of the indigenous 
forest fruit trees in Nigeria. It belongs to the family Leguminosae. It is often 
cultivated in homestead. The tree can attain a height of about 21m and up to 
6m in girth (Keay,1989). The species is rich in protein and of high 
commercial value especially in the southeastern part of Nigeria. Its seed is an 
essential component of the popular “African salad” served in homes, 
wedding ceremonies, birth day occasions and other social gatherings. It is 
also used as a soup thickener and could be eaten raw after processing. 
 
One of the major problems of P. macrophylla is the threat of extinction 
mainly due to deforestation of the tropical rainforest.  The ecological 
consequences of deforestation have been reported by many authors 
(Akachuku, 1997, 1999, 2006; Adedire, 1991; Ojo, 1996). Secondly, existing 
stands are mainly in the wild and homestead. The species has not been 
widely cultivated in plantations.  
 
A study on aspects of the reproductive biology of P. macrophylla will 
provide adequate information on it’s fruiting efficiency and gynoecium 
abortion for selection of the species with desirable traits in tree improvement, 
conservation and plantation development programmes. 
 
Therefore, the objective of this study is to determine the influence of location 
on fruiting efficiency and abortion rate in P. macrophylla. 
 

Materials and Methods 

Study Area 

The study was conducted in two locations of the South-south geopolitical 
region of Nigeria. The locations were Ekpoma (Latitude 60 451N and 
Longitude 60 081E) and Onne (Latitude 40 501N and Longitude 70 031E) 
Mean annual rainfall is 2500mm and 1500mm, for Onne and Ekpoma 
respectively. Similarly, mean temperature range is 270C to 350C for Ekpoma 
and 250C to 290C for Onne respectively. 
 

Data Collection and Analysis 

Ten sample trees of P. macrophylla were randomly selected in a traditional 
agroforestry plantation in Ekpoma. Similarly, another ten sample trees were 
randomly selected in compound farms at the Institute of Agricultural 
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Research and Training, Onne. Twenty inflorescences were randomly selected 
per tree. Mean fruiting efficiency and abortion rate per inflorescence were 
evaluated between 2004 and 2007 flowering seasons respectively. Fruiting 
efficiency was calculated for each site by expressing the mean number of 
fruits set per inflorescence as a percentage of the pooled mean number of 
flowers produced per inflorescence. 

Fruiting efficiency and abortion rate were determined as:  
Fruiting efficiency     Number of fruit Set      x  100 
per inflorescence (%)   Number of flowers produced 
 
Gynoecium abortion  Number of gynoecium – drop  x 100 
per inflorescence (%)         Number of gynoecium produced  

 
Data collected were subjected to the t-test of comparison of means as follows 
 
         x1   −   x2 

   

 
         S2P   1     + 1    
                  n1       n2  
 
Where, t = t-test 
 

= mean fruiting efficiency or mean abortion rate of gynoecium in  
location 1 
 

 
= mean fruiting efficiency or mean abortion rate of gynoecium in 
location 2 

 
 n1 = sample size in location 1  (10) 
 n2 = sample size in location 2 (10) 
 S2P = pooled variance  

 
Results and Discussion 
Table 1 shows the mean fruiting efficiency per inflorescence in P. 

macrophylla at Onne and Ekpoma respectively. The influence of location on 
fruiting efficiency and abortion rate of the species was not significant at 5% 
level of probability, using the t-test analysis for the comparison of the two 
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independent samples. The mean fruiting efficiency of P. macrophylla in 
Ekpoma and Onne were 0.061% and 0.063% respectively. Similarly, the 
mean gynoecium –drop per inflorescence were 99.94% for Ekpoma and 
Onne respectively (Table 2). 
The t-test analysis conducted on the data showed that location did not affect 
the fruiting efficiency and gynoecuim –drop of P. macrophylla in Onne and 
Ekpoma respectively. The species was consistent in yearly fruiting pattern 
without inter annual variability, with very low fruiting efficiency and high 
gynoecium-drop rate in both locations. 
  
Several authors have reported on the fruiting efficiency of tropical plants 
(Omokhua and Koyejo, 2008a, 2008b, 2008c; Wright et al, 2005 Koenig et 

al, 2003; Sakai 2002; Sakai, 2001; Keonig and Knops 2000; Asada, 1999; 
Kelly, 1994; Jenkins et al, 1990, Ashton et al, 1988). Most tropical tree 
species have low fruiting efficiency primarily due to pollination limitation 
and fertilization failures involving the shedding of pollen grains before 
stigma receptivity (Bawa and Webb, 1984; Carthew, 1993). 
  
In this work, the ultimate causes of the very low fruiting efficiency and high 
abortion rate of gynoecuim is not fully understood. There may be dangers in 
overgeralizing across locations in Nigeria. However, the observed low 
fruiting efficiency and high gyneocuim–drop could be attributed to poor 
pollen viability, pollination limitation, fertilization failures and competing 
sinks for photosynthate during flowering. 
 
Conclusion 
Extensive flowering phenology of tropical plant species is a necessary step in 
tree improvement and conservation programmes. There appears to be 
competing sinks for photosynthate in P. macrophylla during flowering, 
leading to very low fruiting efficiency and high rate of gynoecuim abortion. 
However there may be danger in overgeneralization across locations, since 
the factors involved may be biological or environmental. Artificial 
pollination and use of vegetative growth retardant sprays are recommended 
for improving the very low fruiting efficiency of P. macrophylla. 
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Table 1:  Mean fruiting efficiency (%) per inflorescence of P. 

macrophylla in Ekpoma and Onne. 
Location Mean inflorescence Flowering  Season             Mean number   
 2004/05                     2005/06                          2006/07  
   
Ekpoma  20  0.055 0.064 0.060 0.061a  
Onne 20  0.052 0.071 0.065 0.063a  
Means with same letter do not differ at 5% level of probability 
 
 
 
Table 2: Mean Abortion rate (%) of gynoecium  per inflorescence of  

P. macrophylla in Ekpoma  and Onne. 
 

Location Mean inflorescence Flowering Season  Mean number 
 2004/05                             2005/06                   2006/07   
   
Ekpoma 20    99.95 99.94 99.94 99.94a 
Onne 20    99.95 99.93 99.94 99.94a 
Means with same letter do not differ at 5% level of probability. 
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