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Vegetable production is an important economic activity in Cameroon. Due to poor health status of the 
seeds, the yield is decreasing. Sources, preservation, and quality status of some locally cultivated 
vegetable seeds was investigated. Seeds were obtained from local farmers, agro-shops, and local 
markets in four villages of Bamessing, Bamali, Bamunka and Bambalang. The seed sources and 
preservation methods were recorded on the field using questionnaire and verbal interview; and the 
quality status of the seeds was determined in the laboratory. Fungal and bacterial identification were 
done using Potato Dextrose Agar and Nutrient Agar, respectively. Blotter and germination methods 
were done to ascertain the viability of the seeds. 48% of the respondents indicated they obtained seeds 
from local farmers, 37% from local market and 15% from agro shops. Ocimum gratissimum was highly 
used by farmers in all villages to preserve seeds. The fungi species identified included Saccharomyces 
cerevisiae, Aspergillus niger, Fusarium oxysporum, Penicillium digitatum and Rhizopus nigricans and 
the bacteria identified included both short, long rods bacilli with some coccobacilli. The blotter method 
gave 87.78 and 56.67% germination in Brassica rapa and Solanum nigrum, respectively with B. rapa 
being the first to germinate with the least number of days. 

Key words: Bacteria, fungi, locally cultivated vegetables seeds, sources, quality. 

INTRODUCTION 

Seeds are small embryonic plants enclosed in a covering 
called the seed coat, usually with some stored food. The 
health status of a seed refers primarily to the presence or 
absence of disease-causing organisms such as fungi, 
bacteria, and viruses. Some animal pests such as 
nematodes and insects, and physiological conditions 
such as trace  elements  deficiency  may  also  affect  the 

health status of seeds (PROTA, 2004). Whether seeds 
are stored for sale or sown for crop production, 
information about their quality status is very important. 
Several authors have examined the importance of locally 
cultivated vegetable seeds of Africa as valuable sources 
of food, income and traditional medicine (Mihretu, 2019). 
Many locally cultivated leafy vegetables  are  collected  in  
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their natural growing habitats as wild species (Schippers, 
2000). Out of the 150 food-plants commonly consumed 
by man, 115 are locally cultivated African species (Kiambi 
and Atta-Krah, 2003). 

Cameroon is endowed with enormous agricultural 
potentials, which contribute significantly to poverty 
reduction and sustainable development. About 75% of 
the active population of Cameroon is involved in 
agricultural production which accounts for about 50% of 
the total exports (MINEFI, 2002). Thus, the health of 
these locally cultivated vegetable seeds must be taken 
into consideration when working on crop production. 
Also, a very nutritive herbaceous leafy vegetable called 
Cleome gynandra is locally cultivated in many parts of 
sub-Sahara Africa (Wasonga et al., 2015; Zharare, 2012); 
and it is mainly cultivated by subsistence farmers or 
semi-domesticated (Muasya et al., 2009). Quality seed is 
a key element for a successful crop production 
(Kameswara et al., 2017). Seed quality is determined by 
several internal and external factors that influence seed 
development and maturation. Seed samples of most 
African locally cultivated vegetables collected from 
farmer’s stores and other sources had a germination 
percentage in the range of 15 to 92% (Abukutsa-
Onyango, 2003). Both fungal and bacterial growth affects 
both the seeds and the vegetable plant itself, including its 
roots and leaves. Some of these pathogens affecting 
locally cultivated leafy vegetables in Ndop are Fusarium, 
Phytophthora, Pythium, powdery mildew, leaf spots of 
cabbage, gray mold and Rhizoctonia. Ralstonia 
solanacearum is a bacterial pathogen-causing wilt in 
which the plant wilts and dies. Choanephora (a fungal 
disease), causes white rust, which appears like blisters 
on the leaves. The disease Anthracnose affects eggplant 
in Ndop (Khoo et al., 2022). 

The seed borne disease can affect the next generation 
of seeds if care is not taken. They affect the quality status 
of seeds in different ways like seed rots, seedling decay, 
discoloration, reduced size of seeds and twisting of seeds 
(Berinnyuy and Fontem, 2011). Fungi are considered as 
the most important pathogens for seeds (Baskin and 
Baskin, 2001), thus reducing their survival and 
germination rate is very important (Schafer and Kotanen, 
2004). The effects of infective fungi on seeds and 
seedlings include poor germination, low seedling vigour 
and even complete failure of seedling establishment, 
leading to low yield quantity and quality (Dykstra and 
Braumandl, 2006). Most researchers concentrate on the 
medicinal values of seeds, the food properties, and seed 
dormancy. However, based on available literature, very 
little or no work has been done on seed sources, 
preservation, and quality status of locally cultivated 
vegetable seeds and Ndop Central, North-West Region 
of Cameroon is not an exception. In this respect, this 
study was set to determine the sources of seeds, their 
modes of preservation and the quality status of seeds in 
Ndop Central, North-West Region of Cameroon. 

 
 
 
 
MATERIALS AND METHODS 
 

Study area  
 

Ndop is situated in the Northwest Region of Cameroon, precisely in 
the Ngoketunjia Division between latitudes 05°15′ to 06°11′N and 
longitude 10°15′ to 10°50′E. It is located between the Bamenda 
Mountains and the Oku Massif part of the Cameroon volcanic 
line and bordered to the West by the Eastern escarpment (Sabga) 
and is characterized by colluvial and alluvial flood plains (1150 to 
1200 masl). It is about 45 km from the regional capital of Northwest 
of Cameroon, Bamenda. It is bounded to west by Mezam Division, 
to the North by Babessi Subdivision, to the south by Balikumbat 
and to the east by River Noun and part of the West Region (Lambi, 
1999). Ndop Central Subdivision has a total surface area of 1126 
km

2
 with a total population of about 104,361 inhabitants as of 2017 

(Council Development Plan). This population is unevenly distributed 
in the four villages (Bamessing, Bamali, Bamunka and Bambalang) 
consisting of 71 quarters. The map of the study area is as shown in 
Figure 1. 
 
 

Questionnaire administration 
 

Socio economic surveys were carried out in the study area to 
identify the different seed sources, and preservation methods. The 
different seed sources and preservation methods used by the 
different stakeholders (farmers, agricultural shop owners) were 
studied. In the study area, a total of 240 semi-structured, open- and 
closed-ended questionnaires were administered to inhabitants of 
the four villages that made up the Ndop Central Subdivision 
(Bamessing, Bamali, Bamunka and Bamabalang). Before 
administering questionnaires and conducting verbal interviews, the 
consent of the participants was obtained. Sixty questionnaires were 
randomly distributed to locally cultivated vegetable seeds dealers 
(farmers, seed sellers in local markets and agro shop owners) in 
each village. Each questionnaire was made up of 47 questions. 
These questions were grouped in three sections A, B and C. 
Section A comprised of demographic information, section B 
comprised of seed sources and section C focused on preservation 
methods. These questionnaires were distributed at home, on the 
farmlands and even in the markets where the farmers were found. 
There were verbal interviews, as well, on the field even in the 
market during seed collection for better understanding of seed 
sources and preservation methods. Of the 47 questions per 
questionnaire, 36 were used for evaluation concerning the seed 
sources and preservation methods; while 11 were used to obtain 
demographic information like the gender of the seed dealer, their 
age, marital status, highest educational qualification, occupation, 
family size, length of time that the farmer has been dealing with 
vegetable seeds among other questions. Field observations were 
complementary to the questionnaire and pictures were taken in 
almost all the stages. 

 
 

Seed sources 
 

Different locally cultivated vegetable seeds were collected on the 
field from different sources (farmers at home, neighbours, agro-
shops, local markets) in the four different villages. Each stakeholder 
gave only the quantity they could afford (records on the quantity 
was not noted) except in Agro shops where about 5 g per seed type 
was purchased. Different homes per village were visited. 
Information was obtained during discussion with the farmers, from 
whom the seeds were collected, concerning their seeds sources; 
especially during questionnaire administration. Some seeds were 
collected from the Bamali market (Metarh Panneh) and some from 
Ndop main market, which are held daily. Then  some  of  the  seeds 
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Figure 1. Map of Ndop showing the different villages.  
Source: Author’s computation 

 
 
 
like those of Abelmochus esculentus and Solanum nigrum were 
purchased from agricultural seed stores in Ndop town (Bamunka).  
 
 

Seed preservation 
 

With seed preservation, farmers were asked whether they preserve 
vegetable seeds or not. If they preserve, why do they preserve 
vegetable seeds? Is it to avoid contamination by pathogens? to 
ensure high viability? Or to ensure seed diversity, etc. Farmers 
were asked to list the different ways they used to preserve seeds. 
They were also asked which plant species they use for 
preservation, and which one is best for preserving the locally 
cultivated vegetable seeds. 
 
 

Identification of different pathogens that affect the seed quality  
 

An agar plate method, using Nutrient Agar (NA), was used for 
bacteria identification and Potato Dextrose Agar (PDA) for fungi 
identification. 
 
 

Bacteria identification 
 

To begin with bacterial identification, the NA was prepared 
according to an agar dilution method of Sharma and Trivedi (2002); 
and allowed to cool and solidify before the different vegetable 
seeds were plated  into  them.  They  were  then  transferred  to  an 

incubator where they were incubated at a temperature of 35.5°C for 
24 h with alternating period of 12 h, with daylight and 12 h of 
darkness, for bacterial identification.  
 
 

Fungi isolation and identification 
 

For fungi identification, PDA medium was prepared where 9.8 g of  
PDA was weighed on a sensitive electronic scale balance and then 
poured into a conical flask containing 200 mL of distilled water 
according to the method of Sharma and Trivedi (2002).  

The seeds were surface sterilized by immersing in 1% sodium 
hypochlorite (NaClOH) for 3 min, then in 70% alcohol for a minute 
and then rinsed in three changes of sterile distilled water for a 
minute each. The different seeds depending on their sizes were 
platted in different numbers in the Petri-dishes with the prepared 
PDA. After plating, the Petri-dishes were sealed with paraffin and 
incubated at 25°C for 7 days which is in line with Leslie and 
Summerell (2006). 

After 7 days of incubation, wet mounts were made from the 
growth at the margins. Methylene blue was used in staining the 
slide and a cover slide was used to cover it before it was mounted 
and observed under the microscope with an eyepiece lens of 10x 
and objective lens of 40x magnifications. Upon observation, 
pictures of each different fungus were taken and used for 
identification. This identification process was followed by a sub-
culturing process, which was aimed at getting pure cultures. 
Identification was according to Leslie and Summerell (2006). 
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Figure 2. Sources and preservation of seeds of locally cultivated vegetables in Ndop Central 
Subdivision.  
Source: Author’s computation 

 
 

 
Determination of viability of locally cultivated vegetable seeds 
in Ndop 
 
Two methods (blotter method and germination method) were used 
and the procedure was according to International Rules for Seed 
Testing Association (ISTA, 2001). 
 
 
Data analysis 
 
Data obtained from the questionnaires was analyzed using 
descriptive statistics in Microsoft Excel 2019. Data collected on the 
seed sources and preservation methods was represented in tables 
and as bar charts. 

 
 
RESULTS AND DISCUSSION  
 
Seed sources and preservation 
 
During this survey, it was observed that most of the 
seeds of locally cultivated vegetables in Ndop came from 
local growers, agricultural seed stores and local markets. 
Figure 2 demonstrates that 48% of the respondents 
indicated that the seeds they use came from local 
farmers and this represented the highest percentage in 
this study. On the other hand, the least source of seed 
was from the agro shops as only 15% of the respondents 
indicated agro shops as their source of seeds.  

The high percentage (48%) was because the 
population of Ndop finds it easy to get seeds from the 
local farmers. This is in line with the results of Debruyne 
et al. (2018) who found out the various sources of seeds 
used by the farmers include agricultural shops that retail 
seeds to the farmers and farmers who keep their seeds 
for the next growing season. 

It was also realized that most of the farmers in all the 
villages preserve their seeds in dry containers like 
calabashes, clay pots, bottles; which are the most 
preferred storage methods as indicated by 30% of the 
respondents, or in dry porous and well aerated bags, 
where they store seeds like okra, pumpkin, and 
okongobong. In some cases, they hang the bag 
containing the seeds of especially S. nigrum, Amaranthus 
tricolor, cowpea and Chinese cabbage on the ceiling in 
their external kitchen.  

The second means of preservation was the use of 
chemicals as indicated by 25% of the famers. For 
example, chemicals like cypercot (some farmers even 
showed some of the remaining chemicals in a container) 
that they used in seed preservation. Fungicide like 
mancozeb 800 g/kg and wood ash were also mentioned 
as other chemicals used in preserving locally cultivated 
vegetable seeds in Ndop Central. Still as part of 
preservation, many farmers at home said hey preserved 
their seeds by preventing rats and cockroaches from 
defecating on them, or just running across, the exposed 
seeds. They reported that once a rat jumps across, or 
over, the seeds (especially the seeds of huckleberry) will 
not geminate. When asked how they managed to solve 
this problem; they said to avoid the problem, the farmer 
should be the first to jump over the seeds while saying 
“As I jump over this my seeds, any rat jumping over it 
after me will have no effect on the seeds”. 

Concerning the use of medicinal plants in seed 
preservation in Ndop, the following plants were listed to 
be used in seed preservation by 20% of the farmers: 
Ocimum gratissimum, Aloe vera, Cupressus species, 
Capsicum annum (pepper) and Triumfetta annua 
(“Nkwi”). From these, O. gratissimum, A. vera and 
Cupressus spp., were highly used  to  preserve  seeds  of
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Figure 3. Plant species used in seed preservation. 
Source: Author’s computation 

Table 1. Seed-borne bacteria identified on locally cultivated vegetable seeds in the four villages of Ndop Central Subdivision of the 
Northwest Region of Cameroon. 

Species/cultivars 
Gram positive Gram negative 

L L&S L&C S S&C C L L&S S S&C 

Solanum nigrum (farmers at home) √ 

Solanum nigrum (from Agric. store) √ 

Amaranthus tricolor √ 

Cucurbita moschata √ 

Phaseolus spp., √ 

Telfairia occidentalis √ 

Vernonia hymenolepis √ 

Abelmoschus esculentus (from home) √ 

Abelmoschus esculentus (from Agric. shops) 

Brassica rapa  √ 

L= Long bacillus rods, S= short bacillus rods, C=Coccobacillus rods, L&S=long and short bacillus rods, S&C=short rods bacillus and 
Coccobacillus, √ = Presence of bacteria.  
Source: Author’s computation 

locally cultivated vegetable seeds as indicated by 53% of 
the farmers; and the least used were T. annua and C. 
annum as indicated by just 10% of the farmers (Figure 3). 
The farmers mentioned the fact that if the seeds are not 
well preserved, they will be destroyed by pests like 
weevil, cockroaches and white ants, which will lead to low 
viability; and as a result, poor yield will be realized from 
the farm. Some said there will also be low seed diversity 
if there is no proper preservation. 

Bacterial identification 

Gram positive short Bacillus rods and coccobacillus were 
identified on S. nigrum from farmers at home. Gram 
positive   short   bacillus    rods    was    identified   on   A.  

esculentus from farmers at home, Gram positive short 
bacillus rods and coccobacillus were identified on the 
seeds of Cucurbita moschata, Gram positive short 
bacillus rods were identified on the seeds of Vernonia 
hymenolepis. Gram positive coccobacillus was identified 
on the seeds of Phaseolus spp., and Gram-positive short 
bacillus rods were identified on the seeds of Telfairia 
occidentalis (Table 1).  

These results are in accordance with the work of Leff 
and Fierer (2013) who found various bacteria 
communities associated with surfaces of fresh fruits and 
vegetables. It was realized that only the seeds of A. 
tricolor and Brassica rapa contain Gram negative 
bacteria; whereas A. tricolor contained Gram negative 
short bacillus rods and coccobacilli and B. rapa had 
Gram negative long and short bacillus rods. 
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Table 2. Fungi identified on the seeds of locally cultivated vegetable seeds in Ndop Central Subdivision. 

Seed fungi 
Common names of locally 
cultivated vegetable 

Scientific names of locally 
cultivated vegetables seeds 

Fusarium spp. Link.; Saccharomyces cerevisiae Gasperini Green Amaranthus tricolor L. 

Rhizopus stolonifer (Ehrenb.) Vuill Okongobong Telfairia occidentalis Hook f. 

Fusarium oxysporum Schltdl. Sweet bitter leaf Vernonia hymenolepis L. 

Fusarium spp. Link.; Penicillium digitatum (Pers.) Sacc. Chinese cabbage Brassica rapa L. 

Rhizopus stolonifer (Ehrenb.) Vuill Pumpkin Curcubita moschata Poir 

Aspergillus spp. Micheli ; Fusarium sp. Link. Okra seeds from agric store Abelmoschus esculentus L. 

Aspergillus niger Tiegh.; Saccharomyces cerevisiae Gasperini Okra seeds from homes Abelmoschus esculentus L. 

Aspergillus niger van Tieghem Huckleberry from farmers at home Solanum nigrum L. 

Saccharomyces cerevisiae Gasperini; Aspergillus niger Tiegh. Huckleberry from agro- shops Solanum nigrum L. 

Fusarium oxysporium Schltdl. Cow pea Phaseolus spp.., L. 

Source: Author’s computation 

Fungi 

Fungi were observed after incubation for seven days in 
the laboratory, all the seeds showed fungal growth 
although the seeds of okra from agricultural shops 
showed very little trace of fungi on them. The seeds with 
the least growth of fungi after A. esculentus from 
agricultural shops were the seeds of S. nigrum from 
agricultural shops. This was followed by the seeds of A. 
tricolor, which equally showed a small growth of fungi. 
Cowpea and T. occidentalis showed the highest growth 
of fungi which appeared dark in colour and highly 
concentrated. Finally, other seeds like those of pumpkin,  
Chinese cabbage and those of sweet bitter leaf were 
molded, and appeared whitish or slightly yellow in colour. 
Fusarium spp., S. cerevisiae, was identified on the seeds 
of A. tricolor (Table 2).  

These results are in line with the work of Hamim et al. 
(2014) who carried out test on seed borne infection and 
germination of seeds of seven vegetables viz. amaranth, 
red amaranth, spinach, okra, cucumber, tomato and 
eggplant. Eleven fungi species were detected: Alternaria 
species, Aspergillus flavus, Aspergillus niger, Phomopsis 
vexans, Curvularia species, Fusarium spp., Penicillium 
species, Rhizopus species, Colletotrichum dematium, 
Macrophomina phaseolina and Cladosporium species. 
Six fungi were detected in amaranth, six fungi in red 
amaranth, four fungi in spinach, six fungi in okra, four 
fungi in cucumber, four fungi in tomato and five fungi in 
eggplant seeds. On Solanum nigrum from agricultural 
shops, S. cerevisiae and A. niger were identified. This 
concurs with the work of Tsopmbeng and Fomengia 
(2015), who carried out research on fungi associated with 
seeds of Huckleberry (S. nigrum) grown in the Western 
Highlands of Cameroon. Fusarium oxysporum was also 
identified on cowpea seeds. This result is in line with the 
work of Assunção et al. (2003) who carried out an 
experiment in field microplots to evaluate the influence of 
Fusarium wilt intensity on cowpea yield losses. 

Pumpkin seeds had mold fungus on them. This result is 
similar to that of Weidenbörner (2001) who carried out 
75 surface disinfected and 75 non-disinfected Austrian 
pumpkin seeds. A. esculentus seeds from agricultural 
shops contained Aspergillus and Fusarium spp. This 
result matches with the work of Kibria et al. (2015) who 
carried out work on the management of seed-borne 
fungal pathogens of okra collected from seed companies 
in India. A. esculentus collected from homes contain A. 
niger. This result is consistent with the work of Jalander 
and Gachande (2012) who found out that culture filtrates 
of A. niger caused reduction in seed germination and root 
and shoot elongation, when the filtrate of A. niger was  
found to be inhibitory.  

Seed viability 

For the blotter method, B. rapa showed the highest 
germination percent of 87.78% and the 2nd and 3rd were 
S. nigrum from farmers at home and S. nigrum from 
agricultural shops while the least germination was 
observed for T. occidentalis with 0% germination. For the 
germination method, the highest percentage of 
germination was recorded from A. esculentus from 
agricultural shops (77.78%) followed by Phaseolus 
species, (75.55%); and least percentage germination was 
recorded from Amaranthus tricolor (Table 3). 

It can therefore be seen that the viability of the various 
locally cultivated vegetable seeds was very low as seed 
deterioration can also arise from poor storage conditions. 
This result is comparable with the work of Hamim et al. 
(2014). The highest total seed borne fungal infection was 
found in okra (26.75%), while the lowest was found in 
cucumber (13.50%). The highest percent germination 
was recorded in cucumber (87%), while the lowest was in 
okra (49.5%). Maximum germination failure was recorded 
in okra (50.5%) and the lowest was recorded in cucumber 
(13%).  Maximum   normal   seedlings  were  recorded  in 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjokobb-9z3AhXJSvEDHWy6Dj0Qs2YoAHoECD0QAg&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPier_Antonio_Micheli&usg=AOvVaw3gi-K-zPKLGT_F_6jySc30
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Table 3. Viability and seedling mortality of some locally cultivated vegetable seeds in the four villages of Ndop Central Subdivision, Northwest 
Region of Cameroon. 
 

Species/cultivar 

% Germination % Seedling mortality 

1st Test 
blotter 
method 

2nd Test 
germination 

method 
Decrease 1st Test 2nd Test Increase 

Solanum nigrum 56.67 2.33 54.34 67.47 95.66 28.19 

Solanum nigrum (from Agric. shop) 41.11 4.33 36.78 58.89 97.67 38.78 

Amaranthus tricolor 2.22 0.00 2.22 97.78 100.00 2.22 

Cucurbita moschata 6.67 4.44 2.23 93.33 55.56 N/A 

Phaseolus spp 6.67 75.55 N/A 93.33 24.44 N/A 

Telfairia occidentalis 0.00 0.00 0.00 100.00 100.00 0.00 

Vernonia hymenolepis 15.56 5.66 9.90 84.44 94.67 10.23 

Abelmoschus esculentus 33.33 31.11 2.22 66.67 22.22 N/A 

Abelmoschus esculentus (from Agric shop) 1.67 77.78 N/A 98.33 66.66 N/A 

Brassica rapa  87.78 3.67 84.11 13.92 97.33 83.41 
 

N/A= Not Applicable. 
Source: Author’s computation 
 
 
 

cucumber (77%) and the minimum was in okra (45%). 
The highest number of abnormal seedlings was found in 
okra (4%) and lowest in eggplant (2%). The highest 
number of diseased seedlings was found in okra (9%) 
and lowest in cucumber (2%). Maximum numbers of 
dead seeds were found in red amaranth (48%), while 
lowest in cucumber (18%).  

 
 
Conclusion 
 
The bacterial and fungal species identified in this study 
could be regarded as the causative agents of the 
diseases affecting locally cultivated vegetable seeds in 
the Ndop Central Subdivision. Results obtained indicate 
the need for an emerging suitable management strategy 
to control and eradicate seed borne diseases caused by 
bacteria and fungi. The high nature of the values of 
percentage of seed mortality of the locally cultivated 
vegetable seeds is a call for concern regarding the 
sources of seeds and the preservation methods. The 
blotter and germination methods gave a low viability of 
locally cultivated vegetable seeds. Hence, there is need 
for seed quality status check and handling before 
planting. 
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