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Introduction 
 

With an annual production of 50 million tonnes, or 39% 

of the world's vegetable oil production, palm oil has 

become the most important vegetable oil, well ahead of 

soya, rapeseed and sunflower oil. Palm oil is a 

particularly profitable resource for its producers, with the 

industry worth around 20 billion US dollars a year (FAO, 

2020). Palm kernel oilcake is used in animal feed and the 

cosmetics industry, and the kernels are excellent fuels for 
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The problem of availability of improved seeds is one of the major limiting factors in the oil 

palm production chain. However, this production of improved seeds is confronted with a 

problem of inflorescence rot (Elaeis guineensis Jacq. var dura) of the female genitor. The 

aim of this work is to determine whether the problem is microbial or not) of this rot. Data 

(rot rates) from the 12 years (2008 to 2019) were chosen and analysed. Sampling was 

carried out, followed by identification and characterisation of the pathogen from the rotted 

palms during 2019. A Koch postulate was also carried out in three (03) village plantations. 

Incidence, severity and prevalence were estimated in the blocks. The seed production chain 

was screened (late or no fertilisation, peduncle injury) at bagger-pollinators. Two (02) 

symptoms were observed, complete rot and partial rot of the female inflorescence. Two 

(02) distinct forms of pathogen were isolated and characterised: Fusarium sp. and 

Colletotrichum gloeosporioides. The highest rates of complete and partial rot were 

observed in 2017, at 30.75% and 7.76% respectively. The prevalence in the blocks was 

100%. The involvement of the two fungi (Fusarium sp and C. gloeosporioides) in the rot 

was not confirmed by Koch's postulate. However, all inflorescences (100%), whether 

fertilised late or not, as well as injured inflorescences, developed rot. Palm rot does not 

have a microbial cause, but a human one. It is due either to late artificial fertilisation of 

flowers, or to non-fertilisation, or to damage to the peduncles of the said inflorescences. 

K e y w o r d s  
 

Oil palm (Elaeis 

guineensis Jacq.), 

Rot, Fungi, Assisted 

fertilisation, Female 

inflorescence 
 

 

 
 

Received:  

18 October 2024 

Accepted:  

26 November 2024 

Available Online:  

10 December 2024 

Article Info 

 

https://doi.org/10.20546/ijcmas.2024.1312.022
https://orcid.org/0000-0001-7279-8697
https://orcid.org/0000-0001-7279-8697


Int.J.Curr.Microbiol.App.Sci (2024) 13(12): 204-214 

205 

 

electricity generation (Hoyle and Levang, 2012). In 2011, 

Malaysia (18.7 Mt) and Indonesia (25.4 Mt) alone 

accounted for 87% of global palm oil production, while 

all the other countries produced barely 1 million tonnes. 

Africa accounts for 4% of world production. The main 

producers are Nigeria, the Democratic Republic of 

CongoC, Ghana and Ivory Coast. In both Asia and 

Africa, industrial plantations coexist with vast village 

plantation programmes, which are also major drivers of 

development. Cameroon, ranked 13th in the world, 

currently produces an estimated 230,000 t/year (FAO, 

2020). 

 

Compared with South-East Asia, current yields in 

Cameroon are extremely low, at around 2.3 t/ha/year for 

agro-industry and 0.8 t/ha/year for village plantations 

(Nsimi et al., 2023). 

 

Palm oil production in Cameroon comes from 3 types of 

plantation: agro-industrial plantations (5,860 ha 

producing 120,000 t), supervised village plantations 

(35,000 ha producing 30,000 t), and traditional village 

plantations where almost 100,000 ha produce around 

80,000 t of palm oil (Ntsomboh-Ntsefong, 2015; 

Temgoua and Bakoume, 2008). 
 

Oil palm production in Cameroon is subject to numerous 

constraints (Chehri et al., 2011), particularly on the 

acquisition of planting material. Improved oil palm seed 

is therefore the main limiting factor in oil palm 

production (Diabate, et al., 2010; Assohoun et al., 2016). 

This makes it difficult to adhere to the cropping calendar. 

Some growers therefore turn to low-quality seeds (all-

purpose), which will give them mediocre yields in their 

future palm groves. Others buy seeds from unreliable 

sources (Henni et al., 1994). 

 

IRAD-CEREPAH (Agricultural Research Institute for 

Development-Specialised oil Palm Research Centre) was 

set up to address these problems. It specialises in the 

production of improved oil palm seeds (Elaeis guineensis 

Jacq. Var. tenera), a Mendelian hybrid resulting from a 

cross between Dura (female parent) and Pisifera (male 

parent) (Tengoua, 1994; Tengoua, 2003). This is a long 

and complex process that requires in-depth scientific and 

technical knowledge. 
 

However, for a little over twenty years now, the Centre 

itself has been faced with a serious problem which has 

exacerbated the problem of insufficient quality seed: the 

total or partial rotting of the female inflorescence of the 

female oil palm (Elaeis guineensis Jacq. var. dura) 

genitor in its seed field. 

 

With a view to helping solve this problem, the present 

study was carry out to determine the origin of female 

inflorescence rot in oil palm (Elaeis guineensis Jacq. Var. 

dura). 

 

Materials and Methods 

 

The study was conducted in Cameroon in the Littoral 

Region, Division of Sanaga Maritime, Sub division of 

Dizangué, in the IRAD-CEREPAH seed field at La 

Dibamba.. 

 

Plant Materials 

 

The plant material consisted of 15 progeny from the 

CEREPAH seed field of the dura variety: LM18744; 

LM19175; LM18745; LM17204; LM17163; LM16578; 

LM18801; LM17685; LM17114; LM12165; LM17856; 

LM18668; LM18565; LM18443; LM19016. 

 

These clones were randomly distributed in the different 

blocks and a clone could be found in more than one plot. 

 

Description of symptoms, isolation and 

characterisation of the pathogen found on rotted 

palms  
 

Symptoms were described using visual observations of 

inflorescences attacked in the Centre's seed field. 

 

In order to isolate, identify and characterise the pathogen 

and establish Koch's postulate, sampling was carried out 

in the seed plots 24 hours before the laboratory analyses. 

A total of 50 samples were taken as follows: 10 for each 

of the 05 blocks, and for blocks with more than one plot. 

 

These 10 samples were taken equally according to the 

number of plots. Each sample was then wrapped in 

transparent plastic and labelled. All the progenies were 

represented in all the samples.  

 
Each sample consisted of part of a peduncle, a spikelet 

taken from the middle part between the rotten part and 

the apparently healthy part using a very sharp knife. Two 

fragments from each of the samples were cultured in 

PDA and water agar media and aseptically poured into 

Petri dishes. Incubation was at room temperature.  
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The pathogen was identified using an identification key 

after observation of the microscopic structures of the 

pathogen. In addition, the radial diameter of the various 

isolates and the length and diameter of the spores were 

measured to characterise the agent obtained.  

 
Koch's Postulate 

 
In the case of a little-known micro-organism suspected of 

being responsible for the disease observed, it may be 

necessary to apply Koch's postulate. This makes it 

possible to check that the micro-organism is indeed the 

bio-aggressor responsible for the plant disease (Lepoivre, 

2003).  

 
To apply Koch's postulates, 03 village palm groves were 

selected, 500 m apart and more than 1500 m from the 

CEREPAH seed plots. In each village palm grove, a 

sample of 10 female inflorescences at different stages of 

development was selected: before anthesis, during 

anthesis, after anthesis and fruit set.  

 
A total of 30 inflorescences (10 × 3) were inoculated. 

The mycelium from each of the purified isolates was 

mixed with 75 ml of sterile distilled water to obtain a 

spore suspension. Each inflorescence received 2 ml of 

inoculum (calibrated at 5.106 spores/ml), i.e. 60 ml for 

the 30 inflorescences. A syringe was used for inoculation 

(Figure 1). 

 

Changes in rot rates over the years studied 

 
In order to achieve this objective, it was essential to use 

the archives, in particular the artificial fertilisation 

records. It was necessary to count the number of 

inflorescences fertilised between 2008 and 2019 in the 

artificial fertilisation registers. The data was retrieved on 

a monthly basis. The rot rates for both partial and 

complete artificial fertilisations were determined as 

follows:s 

 
Ti= pi × 100 

 

Ti – (bi +ei) 

 
Ti: rate of partial or complete rotting after artificial 

fertilisation; pi: number of rotten inflorescences in month 

i; ti: total artificial fertilisations in month i; bi: blank 

fertilisation in month i; ei: inflorescences eliminated. 

Evaluation of the involvement of meteorological 

parameters in the symptoms observed during the 

years monitored 
 

In order to assess the contribution of meteorological 

parameters (temperature, rainfall and hygrometry) to this 

rot, meteorological data from 2008 to 2019 were 

obtained from the centre's records and analysed 

statistically. 

 

Health situation at the resort in 2019 
 

A study was carried out at the station in 2019 to compare 

the data with those in the registers and to carry out the 

koch's postulate. 

 

Determination of incidence and severity by block 

and prevalence of progeny 
 

CEREPAH has 05 blocks made up of 07 plots and 16 

progenies distributed among the different blocks. - Block 

K, Block M, Block H, Block A and Block N 

 

Incidence (I) 
 

The rot incidence rate was estimated from the ratio 

between the number of diseased trees and the total 

number of trees inspected (Afouda et al., 2013; Cooke, 

2006): 
 

I= (n/N)×1001 with I: average incidence per block or 

progeny; n: number of diseased plants in each block; N: 

total number of plants observed in a given block. 
 

Prevalence of progenies  
 

For the 16 progenies, 10 diseased trees were randomly 

selected. Then, a count of rotten inflorescences on each 

tree and those that were not was made. 
 𝑷𝒊 = (𝑿𝒊 × 𝟏𝟎𝟎)/Ni 
 

Pi: incidence of disease in a progeny; Xi: number of 

diseased plants in progeny i. 
 

Ni: Total number of plants observed on variety i. The 

average incidence of disease in a given progeny is thus 

obtained from those of the five blocks concerned. 

 

Severity was also assessed using the Cooke (2006) 

formula. 
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Identification of defects in the seed production 

chain 
 

During the production process of improved oil palm 

seeds, two (02) stages are critical for success. These are 

preparation of the inflorescences, which consists of 

removing the spathes, and fertilisation.  

 

The follow-up sheets of each bagger-pollinator over the 

11 years showed that each time fertilisation was carried 

out late, this led to rotting of the female inflorescences 

rotted.  

 

Similarly, when there was a trace of scarification on the 

peduncles and non-fertilisation of the inflorescences, the 

form indicated the presence of rot. 

 

To verify these observations, we deliberately pollinated, 

respectively, thirty (30) inflorescences with injured or 

damaged peduncles and 30 late female inflorescences. 

Thirty (30) other inflorescences were not fertilised. These 

inflorescences were previously conditioned according to 

the rules of the art. Once the anthesis period had passed.  

 

In oil palm production, controlled fertilisation takes place 

in several stages: pollen conditioning, removal of the 

spathes, application of phytosanitary treatments 

(insecticide), placing of a safety sleeve around the stalk, 

bagging and tying of the stalk, assisted and controlled 

fertilisation. 

 

Statistical analysis 
 

The data obtained were analysed using SAS software to 

determine the effect of the treatments. Correlations 

between environmental parameter and incidence were 

studied using SPSS 20.0 software. 

 

Results and Discussion 
 

Description of symptoms and characteristics of 

the pathogen 
 

Symptoms of rot 
 

The rot attacks the inflorescence from its apex towards 

the peduncle. Rot occurs at several stages of the flower: 

 

-The majority of inflorescences rot just after artificial 

fertilisation and before setting.  

-Some rot before artificial fertilisation; 

-Finally, a very small proportion of inflorescences rot 

once fruit set has already begun. 

 

In each of the three cases, very high losses were observed 

(Table 1). In the first and second cases, losses of 100% 

were observed, while in the third, these losses varied 

between 80 and 90%. In the case of complete rot, rotting 

of saprophytic carpophores is observed after 

inflorescence rot. It should be noted that in some cases, 

on the same plant and side by side, a healthy and a rotten 

inflorescence develop simultaneously (Figure 2). 

 

Trend in the rate of completely rotted 

inflorescences over the 12 years monitored 
 

Over the twelve (12) years studied, 35,859 assisted 

fertilisations were recorded, including 5,691 completely 

rotted inflorescences, i.e. a rotting rate of 15.87%, 

bearing in mind that the year 2019 was unfinished. 

 

The curve shows 03 peaks: 2010 (21.24%), 2013 

(19.16%) and 2017 (30.75%). This shows us that the 

development curve is not monotonous. The year 2017 

recorded the highest rate of rot with 30.75% and the year 

2009 the lowest rate with 6.89% (Figure 3). 

Inflorescences pourries partiellement 

 

Over the twelve (12) years studied, 35,859 assisted 

fertilisations were recorded, including 971 partially 

rotted inflorescences, i.e. a rot rate of 2.71%, bearing in 

mind that 2019 was an incomplete year. Together, the 

two symptoms represent a rate of 18.58%. 

 

The trend over the last 12 years was upward for 10 years 

(2008 to 2017) before falling for the last two years. 2017 

recorded the highest rate of partial rot rate of 7.76% and 

the lowest rate of 0% in 2019 (Figure 3). 

 

The data for both partial and complete rot are strongly 

influenced by the last two years, as 2019 was in progress 

when this work was carried out and 2018 saw a halt in 

activities due to a lack of working materials (bagging 

bags). 

 

Changes in temperature, humidity and rainfall 

during (2008-2018) at the station 
 

There is a wide variation in average monthly 

temperatures over these twelve years. They fall between 
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May and August, which marks the rainy season, then rise 

again in October until January, which roughly marks the 

dry season (table II). 

 
Humidity falls from August to December as the dry 

season begins. However, it increases from March to June 

as the rains begin to set in again (table II). 

 
Rainfall increases considerably from January to 

September, when it reaches its peak, as the rains 

gradually set in during this period. It falls between 

October and December, which marks the dry season 

(table II). 

 

Correlations between rot rate and environmental 

parameters 

 
The ‘hygrometry-complete rot’ and ‘rainfall-complete 

rot’ correlations were positive and weak (respectively r = 

0.5146 and r = 0.4885), which demonstrated the weak 

link between complete rot and these meteorological 

parameters (table III). 

 
The ‘hygrometry-partial rot’ and ‘rainfall-partial rot’ 
correlations were negative and weak (r = -0.5968 and r = 

-0.4210 respectively). 

 

Incidence and severity by block and by progeny 

during 2019 
 

The incidence of inflorescence rot in Block K showed 

that all the progenitors in this block were affected, i.e. an 

incidence of 100%. The same result was obtained for the 

other four blocks. Thus, the average incidence (Im) of the 

blocks was 100% (Table 1V). The severity index in the 

different blocks varied from 41.35% to 51.52%. The 

highest severity index was recorded in block H (51.52%) 

and the lowest in block A (41.35%) (table IV). 

 

Characteristics of the pathogen and Koch's 

postulate 
 

Nature of the pathogen 
 

Two plant pathogens were isolated: Fusarium sp. and 

Colletotrichum gloeosporioides (Figure 4). The length of 

C. gloeosporioides spores ranged from 5.6-7 µm and 

those of Fusarium sp from 7-8 µm (result not shown). 

Diameter 8.4 and 7 

Koch's postulate and impact of fertilisation 

disruption on rotting 
 

No inflorescence inoculated with the two isolated fungi 

showed decay in the 03 palm groves inspected. However, 

rotting of these female inflorescences was observed in all 

inflorescences (100%) that had undergone either late 

fertilisation or peduncle incision, or no fertilisation 

(Figure 5). 

 

Many plant pathology studies aim to assess the links 

between environmental conditions, farming practices, the 

incidence of one or more diseases and crop performance 

(Savary et al., 2012). These so-called field survey 

sampling methods generally focus on physical, 

physiological and biological data collected within a 

purposive sample of plots.  

 

Analysis of these data can be used to classify 

agrosystems according to their susceptibility to disease 

(Avelino et al., 2006) or to model yield losses (Madden 

and Nutter, 1995). 

 

She revealed that both types of rot only attack the female 

inflorescences of the Dura variety, but not the male 

inflorescence. This female inflorescence is the victim of 

a great deal of handling by the baggers, particularly 

during bagging and assisted fertilisation.  
 

The female and male inflorescences of the other varieties 

(tenera and pisifera) observed in the seed and bunches 

production plots were not attacked.  
 

In some cases, a healthy inflorescence developed 

perfectly within a few centimetres of a rotten 

inflorescence on the same plant. The correlations 

between the various meteorological parameters 

(temperature, humidity and rainfall) and the types of rot 

were found to be weak overall, demonstrating the low 

involvement of these parameters in the rot phenomenon.  
 

In the literature, no female inflorescence rot (dura) as a 

disease has yet been studied, least of all in seed fields. 

However, Saccas (1950) was able to isolate Fusarium in 

rice (Oryza sativa) panicles that were completely 

destroyed by the mould.  
 

Rakotoarimanga et al., (2014) isolated a fungus of the 

genus Fusarium from rotting tomato fruit. Colletotrichum 

sp is involved in the rotting of several parts of the vanilla 

plant (Vanilla planifolia).  
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Table.1 Losses due to various forms of rot 
 

 Diet weight (Kg) Number of seeds (fruits) 

healthy diet 17-30 700-4000 

totally rotten diet (TRD) 2 0 

partially rotten diet (PRD) 2-5 5-20 

 

 

Table.2 Temperature, humidity and rainfall over the twelve years studied 
 

 Months  

 january february march april  may june july august september october november december 

M. A. T. 28,3 ⃰ 28,2 27,9 27,1 27,5 26;3 25,5 25 26,1 26,5 27 27,4 

A. M.H. 83,1 84,9 83,8 84,2 85,3 87,5 89,2 89 88,7 86,6 86,9 84,9 

A. M.R 10 50 152 185 240 295 310 420 475 350 200 15 

⃰Each value is the average of 12 observations 

M. A. T. Monyhly Average Temperature ; A. M. H. Average Monthly Hygrometry ; A. M.R. Average Monthly Rainfall 

 

 

Table.3 Pearson correlation 
 

 H ¨R TR PR T 

H 1     

R 0.8461 1    

TR 0.5146 0.4885 1   

PR -0.5968 -0.4210 -0.3047 1  

T -0.9407 -0.8938 -0.5087 0.4426 1 

Number of observations : 12 

H : hygrométry ; R : rainfall ; TR : totally rot ; PR : partial rot ; T : temperature. 

 

 

Table.4 Mean incidence and severity in plots (blocks) 
 

 Block 

 A  H  K  M  N  

Incidence  100 100 100 100 100 

Severity 41,35 51,52 42,67 50 46,07 

 

 

 

 

 

 

 

 

 

 

 

 



Int.J.Curr.Microbiol.App.Sci (2024) 13(12): 204-214 

210 

 

Figure.1 Inoculation of inflorescences at different stages of development  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure.2 A and C: totally rotten diet; B: partially rotten diet; D: healthy diet 
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Figure.3 Changes in rot rates over 12 years 

 
Figure.4 Fusarium sp. and Colletotrichum gloeosporioides observed in microscope 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.5 Rotting rates observed in different cases in the production chain 
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The two fungi isolated in the laboratory could be 

saprophytic fungi Gogbe-Dibi (2022). They would 

therefore have appeared on inflorescences after the latter 

had already rotted. Nwanma and Nelson (1993); Nurul et 

al., (2016) have demonstrated the parasitic and 

saprophytic nature of Fusarium species. Sutherland et al., 

(2001) and Rodrigues (1996) demonstrated the 

saprophytic nature of F. oxysporum. Gautam (2014) 

mentions that Colletotrichum gloeosporioides can have 

an endophytic, saprophytic or pathogenic lifestyle. 

 

The pathogenicity test should enable us to assess the 

responsibility of these two isolated fungi in the two types 

of rot observed. Although the test has been carried out 

and no apparent symptoms have yet been observed. 

 

However, CEREPAH recognises that there are several 

causes of rot. Some are the result of human action and 

others are linked to physiological phenomena. 

 

Poor bagging can lead to rotting. If it is poorly done, it 

can cause wounds on the inflorescence, which will then 

wither. Sometimes, the inflorescence can also rot as a 

result of rough bagging. 

 

Poor fertilisation can lead to inflorescence rot. 

 

Firstly, when fertilisation is carried out late, i.e. after 

anthesis (the period during which the flower is fully open 

and functional), the stigmas are necrotic and therefore no 

longer suitable for pollination. They therefore wither and 

the inflorescence rots completely (complete rot) if all the 

stigmas are rotten, or partially (partial rot) if all the 

stigmas are rotten. 

 

Secondly, pollen that has not been properly tested (poor 

viability test), poorly packaged and mixed with hot talc 

before pollination is of poor quality and can cause both 

types of rot. 

 

All these causes can be avoided if the various links in the 

production chain are more rigorous in carrying out their 

tasks. But this is not the case for the vast majority. 

 

The physiological causes of rot are those linked to the 

functioning of the plant. 

 

It often happens that the anthesis of an inflorescence is 

very spread out. In this case, fertilisation must be carried 

out several times to ensure that all the stigmas are 

pollinated, otherwise partial rotting will occur. 

Both symptoms (complete rot and partial rot) have been 

present for a long time (over 30 years) in these seed plots 

and are not correlated with each other or with weather 

parameters.  

 

Koch's postulate applied to the two fungi (Fusarium sp. 

and C. gloeosporioides) in plantations allows us to rule 

out their responsibility for the symptoms observed. Palm 

rot is not caused by microbes, but by humans. It is due 

either to late artificial fertilisation of flowers that have 

entered anthesis, or to non-fertilisation, or to damage to 

the peduncles of these inflorescences, or even to poor 

pollen viability. 
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