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Organic pepper production seems to be a solution in most urban and peri-urban areas in Nigeria. 
Production of health transplant is the major operation in pepper production. However, due to farmers’ 
shallow knowledge of the preparation and/or the use of organic substrates, this activity is still at low 
patronage. Three pepper varieties (NHA1 – Sombo, NHB1 - Bawa and Rodo) and five substrates 
formulation [100% soil; 100% tithonia compost (TC); 75% soil + 25% TC; 50% Soil + 50% TC; 25% 
Soil + 75% TC by weight] were tested in an experiment laid out in completely randomized design 
with six replicates. The chemical properties of the substrates, seeding growth parameters and nutrient 
uptake of the tissue were evaluated during the experiment to identify which among the growth media 
and pepper varieties is the best. The results showed that, irrespective of the variety, 100% TC 
substrate produced the best growth, highest dry matter yield and highest nutrient uptake seedling. The 
results obtained with this growth medium were consistently similar to those observed with the use of 
25% Soil + 75% TC growth medium. The economic analysis equally showed that farmers return is 
higher with the use of 25% Soil + 75% TC. The study concluded that combination of  25% Soil + 
75% TC seemed to be optimum for production of health seedlings of pepper and that incorporation of 
organic fertilizer into sowing media ensured nutrient availability during the growth period.  
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INTRODUCTION 
 

Domesticated peppers could be broadly classified as sweet and 
hot types based on their level of pungency. Nutritionally, 
peppers are rich in vitamins particularly A and C. However, 
the supply and quality produced is inadequate due to the low 
productivity of the crop (Muthukrishnan et al.,, 1986). Despite 
its economic importance, growers are not in a position to 
produce good quality capsicums due to erratic behaviour of 
weather, the crops grown in open field are often exposed to 
fluctuating levels of temperature, humidity, wind flow among 
others which ultimately affect the crop quality and productivity 
adversely (Ochigbu and Harris, 1989). This necessitates 
sowing of pepper seeds and nurturing of the seedlings in the 
nursery before transplanting to the open field.  The use of soil 
as nursery media is an age long practices. Because of its 
cheapness and availability, soil is a choice of nursery materials 
by peasant farmers for preparation of crop seedlings. However, 
Akanbi et al., (2002) noted its limitations due to its inherent 
low  
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fertility, as a storehouse for pest, diseases and their propagules 
and poor physical components. These factors predispose crop 
seedlings to unfavourable environment and hence offer great 
set back to seedlings establishment on the field.  One potential 
solution to this problem is the use of locally composted organic 
wastes that can serve as a partial or complete potting medium 
and nutrient source. In 2004, Sanchez-Monedero et al., 
reported that considerable research has been performed over 
the past two decades evaluating composts, derived from 
various feed stocks, as potting media constituents in vegetable 
and ornamental plant production. Earlier researchers have 
shown that composts can be used successfully as partial, and 
sometimes as complete substitutes for soil. However, in many 
of these studies, the nutrient contributions are not addressed 
because the composts are considered only as substrate 
alternatives to soil. The plant-available nutrient contribution, a 
characteristic of high importance to organic producers, is often 
presumed to be inadequate.  
 
Improvement in development of the vegetative structure of 
crop seedling, dry matter production and accumulation as a 
consequence of crop waste compost application have been 
reported by many researchers. Safo et al. (1997) and Wange 
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and Kale (2004) reported increase in crop dry matter as a result 
of organic fertilizer application in cowpea and garden eggs, 
respectively. Again, Shukla et al. (1987) and Prabhu et al. 
(2003) observed bigger leaf area in bell pepper and garden egg, 
respectively as a result of application of organic fertilizer when 
compared to the use of inorganic fertilizers. These observations 
were attributed to the presence of balanced nutrition in organic 
fertilizer or composts.  
 
In the recent time, the world is moving toward organic farming. 
One of the tenets of organic farming is the use of compost as 
nursery materials. Organic farming is not mere non-chemical 
agriculture, but it is a system integrating relations between soil, 
plant, water, soil micro flora and fauna. Organic farming helps 
in healthy soil, helps in proper energy flow in soil, crop, water 
environment systems, keeps biological life cycle alive and 
helps in sustaining considerable levels in yield (Lampkin, 
1990). It is mainly based on principles of restoration of soil 
organic matter in the form of humus, increasing microbial 
population, skilful application of the factors contributing soil 
life and health and treating manures and compost in bio 
dynamic way (Pathak and Ram, 2003). Application of organics 
which is an important component in organic farming, apart 
from improving the soil physical, chemical and biological 
properties with direct impact on moisture retention, root growth 
and nutrient conservation, can also reduce the cost of producing 
healthy crop seedlings.  
 
Organic farming of vegetables is most appropriate as most of 
the vegetables are consumed in the fresh form and pesticidal 
residues have adverse effect on human health. Capsicum being 
a high value crop, with a quest to harvest high yield in the 
modern capsicum cultivation, fertilizers and pesticides are 
being indiscriminately used. Nonetheless, information on 
organically cultivated pepper seedlings or capsicum fruits is 
rather scanty. Hence, the present study was undertaken to know 
the response of pepper seedlings to soil, organic substrates and 
their mixture with respect to its growth and tissue nutrient 
contents. 
 

MATERIALS AND METHODS 
 
This experiment was conducted at the Teaching and Research 
Farm of Ladoke Akintola University of Technology, 
Ogbomoso, Oyo state. Ogbomoso lies on latitude 8010' N and 
longitude 40 10' E with elevation of 390 m above sea level. The 
area had a bimodal rainfall pattern with April-July and 
September–November as wettest months. The mean daily 
maximum and minimum temperatures of the area were about 
33 and 20oC, respectively. Top soil used for sole and soil-
compost mixture growth media was collected from the research 
farm. The compost used for this study was Tithonia Compost 
(TC). It was prepared from Tithonia and poultry manure 
according to the method described by Akanbi (2002) and 
Adediran et al. (2003). Prior to use, the soil and compost were 
subjected to laboratory analysis to determine their physical and 
chemical composition. 
 

Treatments and experimental design 
 

The treatments consisted of three varieties of pepper and five 
different growth media composition. The pepper varieties used 

are Sombo (V1); Bawa (V2); and Rodo (V3). The five growth 
media composition are: 
 
T1 – 100% soil 
T2 – 75% soil + 25% compost  
T3 – 50% soil + 50% compost 
T4 – 25% soil + 75% compost 
T5 - 100% compost 

 
The factorial combination of the two factors gave 15 treatment 
combinations, which was replicated six times. Each treatment 
unit is made up of 6 kg of the treatment in a plastic bowl of 
about 60 cm in diameter used as media container. The plastic 
bowls were perforated at the base and plugged with cotton 
wool to control drainage and facilitate aeration. The treatments 
were laid out in complete randomize design (CRD). Two-four 
seeds of each pepper variety were sown into each pot. They 
were watered heavily immediately after sowing and subsequent 
watering is as needed. Weeding was by rouging out the weeds 
as they emerged. Insect pest control was achieved by spraying 
the seedling with Cypermetring at the rate of 1liter/ha. The 
seedlings were allowed to grow for a period of six weeks.  
 
The following data were collected during the experiment.  
 
a. Seed germination percentage  
b. Seedling vigour at 6 weeks after sowing (WAS). Taking 

with rating scale of 1- 4; 1  = least firm and 4 = best vigour 
seedling 

c. Growth parameters such as stem height and girth, number 
of leaves and leaf area all at 6 WAS. 

d. Seedling dry matter yield, tissue nutrients content and 
uptake: To obtain these parameters, 3 seedlings were 
uprooted per treatment at 6 weeks old. They were dried to 
constant weight at 70 oC and weighed to obtain dry matter 
yield. Thereafter, they were milled and subjected to 
laboratory analysis to determine the tissue contents and 
Nutrient Uptake (NU). The NU was determined as a 
product of percentage tissue nutrient content and dry matter 
yield 
 

Data collected were subjected to analysis of variance according 
to CRD as described by Gomez and Gomez (1984). Significant 
means were compared using Duncan Multiple Range test at 5% 
probability level.  

 

RESULTS AND DISCUSSION 
 
Percent seed germination of the three pepper varieties is shown 
on Table 1. Growth medium composition has significant effect 
on the percentage seed germination. Among the medium tested, 
the use of 100 percent compost gave the highest seed 
germination, closely followed by 25 percent soil + 75 percent 
compost treatment while 100 percent soil had the least. Among 
the varieties, Bawa and Sombo had similar percentage seed 
germination that is significantly higher than what was observed 
with Rodo. The interactive effects of variety and growth 
medium composition are significant with the highest 
percentage seed germination observed with Bawa when sown 
in 100 percent compost.  The results show higher percentage 
seed germination with the use of 100 percent compost across 
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the 3 varieties. The higher percentage seed germination 
recorded with this treatment might be due to more favourable 
conditions provided by the compost, which enhances 
germination. According to Togun and Akanbi (2003) matured 
compost is friable, with good water holding capacity and 
favourable bulk density. All these favoured seed germination 
and early emergence compared with the use of soil. Again, it 
was observed that the higher the proportion of compost in the 
treatment the better the percentage seed germination. This is in 
line with report of Adebayo et al. (2011) on moringa seed 
germination. In the report, it was concluded that addition of 
organic materials in the sowing medium stimulated and 
culminated into higher percentage seed germination.  
 

Table 1. Effects of growth medium composition on percentage 
seed germination of three  varieties of Pepper 

Growth medium composition Pepper variety  

 
Sombo 
(NHA1) 

Bawa 
(NHB1) 

Rodo Mean 

100% soil 65.51 56.98 54.79 59.09c 
75% soil + 25% compost 66.90 71.56 56.71 65.06b 
50% soil + 50% compost 71.80 81.34 67.89 73.68ab 
25% soil + 75% compost 82.92 80.78 75.65 79.78a 
100% compost 87.51 90.20 81.45 86.39a 
Mean  74.93a 76.17a 67.30b  
Interaction: Variety x Medium:   *  

Means along the column with the same letter(s) are not significantly different 
from each other using Duncan Multiple Range Test at 5% probability level 

 
Data collected on pepper seedling vigour in response to the 
applied treatments is as presented in Table 2. Irrespective of 
variety, the seedling vigour of plant sown in 100 percent 
compost consistently had higher value compared to the other 
treatments. The seedling vigour of plants planted in 100 percent 
compost is similar to that of 25 percent soil + 75 percent 
compost. The seedlings of the three pepper varieties had similar 
response in each of the growth media tested, however, Rodo x 
100 percent compost gave the best interactive effect.    
 

Table 2. Pepper seedling vigour+ in response to different variety 
and growth medium composition 

 

Growth medium composition Pepper variety  

 
Sombo 
(NHA1) 

Bawa 
(NHB1) 

Rodo Mean 

100% soil 1.5 1.5 1.0 1.3c 
75% soil + 25% compost 1.5 1.5 1.5 1.5c 
50% soil + 50% compost 2.0 2.5 2.5 2.3b 
25% soil + 75% compost 3.5 3.0 3.5 3.3a 
100% compost 3.5 3.5 3.8 3.6a 
Mean  2.4a 2.4a 2.5a  
Interaction: Variety x Medium:    **  

+ Seedling vigour taking with rating scale of 1- 4; 1 = least firm and 4 = best 
vigour seedling 

 
The result of this study shows that compost contains more 
nutrients that are required for adequate growth and 
development of pepper seedlings. The better performance of 
seedlings sown in media with higher compost contents might 
be as a result of higher nutrients contained. This enhance 
uptake of both macro and micro nutrients required for crop 
seedling development (Adediran et al., 2003).  
 
Applied treatments had significant effects on the vegetative 
parameters of pepper seedlings. The height of pepper seedlings 

was highly significantly influenced by variety, growth media 
composition and their interactions. Among the varieties, 
Sombo produced the tallest seedling, followed by Bawa while 
the shortest seedlings were observed with Rodo (Table 3). In 
case of growth medium composition, the use of 100 percent 
compost gave the tallest seedling (17.71 cm), followed by that 
of 25 percent soil + 75 percent compost (13.40 cm) while the 
least was obtained from pepper planted in 100 percent soil 
treatment. The interactive effect of the variety and growth 
medium was highly significant (P≤0.1) on seedling height, 
Bawa sown in 100 percent compost given the best value.  
 

Table 3. Pepper seedling height (cm) at 6 weeks in response to 
variety and growth medium composition 

 

Growth medium composition Pepper variety  

 
Sombo 
(NHA1) 

Bawa 
(NHB1) 

Rodo Mean 

100% soil 11.65 10.60 8.28 10.21c 
75% soil + 25% compost 11.99 10.67 9.97 10.90c 
50% soil + 50% compost 14.77 11.98 9.03 11.90b 
25% soil + 75% compost 16.47 16.50 7.35 13.40b 
100% compost 20.14 20.90 12.10 17.71a 
Mean 15.01a 14.10b 9.30c  
Interaction: Variety x Medium:  **   

Means along the column with the same letter(s) are not significantly different 
from each other using Duncan Multiple Range Test at 5% probability level 

 
Data collected on per plant number of leaves of pepper seedling 
in relation to the applied treatment are presented in Table 4. 
Leaves production increased with increase in quantity of 
compost in the growth medium reaching peak at 100 percent 
compost. It should be noted that the number of leaves on 
pepper seedlings planted in 50, 75 and 100 percent compost are 
statistically similar and are significantly higher than what was 
recorded for the other growth media. Among the varieties, 
Sombo seedlings had the highest number of leaves per plant 
while Rodo had the least.  
 
Table 4. Pepper seedling number of leaves at 6 weeks in response 

to different variety and growth medium composition 
 

Growth medium composition Pepper variety  

 
Sombo 
(NHA1) 

Bawa 
(NHB1) 

Rodo Mean 

100% soil 4.34 4.67 5.67 4.89c 
75% soil + 25% compost 7.51 6.33 8.10 7.28b 
50% soil + 50% compost 10.17 10.67 8.00 9.28a 
25% soil + 75% compost 12.33 7.50 8.01 9.61a 
100% compost 11,84 9.50 8.50 9.95a 
Mean  9.24a 7.73b 7.63b  
Interaction: Variety x Medium:   **  

Means along the column with the same letter(s) are not significantly different 
from each other using Duncan Multiple Range Test at 5% probability level 

 
The higher stem height observed with the use of medium that 
contain  either 50, 75 or 100 percent compost show that 
compost application aided vegetative development of pepper 
seedlings in the nursery. But the superior performance of 100 
percent compost treatment may be due to its higher nutrient 
contents. Compost used in this study consisted of tithonia 
biomass and poultry manure in ratio 3:1 by dry weight. With 
this, it contained many valuable materials that are needed for 
seedling development. This corroborates the report of Adani et 
al., (1997), where ability of compost to release nutrients slowly 
to the crop was fully stressed.  
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The leaf production of pepper seedlings as affected by variety 
and growth medium composition is presented in Fig 1. The 
responses of Bawa and Rodo to variation in component of the 
growth media were similar. In all, Rodo seedling nourished 
with 100 percent compost had the largest leaf area. In case of 
dry matter accumulation, pepper seedling dry matter was also 
significantly (P ≤0.05) affected by sowing their seeds in 
different growth media composition.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The bigger leaf area observed in the 100 percent compost and 
25 percent soil + 75 percent compost treated seedlings could be 
attributed to increased uptake of nutrients by the plants leading 
to enhanced carbohydrate synthesis which might have resulted 
in increased cell division and enlargement, therefore, increased 
size of seedling leaf area.  Similar observations have been 
made in bell pepper (Shukla et al., 1987) and in garden eggs 
(Prabhu et al., 2003). The increased uptake of plant nutrients 
supplied by compost resulted in improved vegetative structure 
development (Suthar et al., 2005). Balanced nutrition has been 
found to result in active cell division, cellelongation as well as 
development of meristematic tissues which consequently 
results in better development of vegetative parts of the plant. 
Seedling dry matter accumulation was also significantly 
affected by growing media and variety tried. The least seedling 
dry matter was found in the treatment that contained 100 

percent soil (Table 5). Among the varieties, Sombo and Rodo 
seedlings produced similar result, which are significantly 
higher than that of Bawa. The interactive effects of the two 
factors were significant with Rodo x 25 percent soil + 75 
percent compost having the best. The increase in crop dry 
matter as a result of crop waste compost or organic fertilizer 
application has been reported in cowpea (Safo et al., 1997) and 
garden eggs (Wange and Kale, 2004).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5. Pepper seedling dry matter yield (g/plant) at 6 weeks in response 

to different variety and growth medium composition 
 

Growth medium composition Pepper variety  

 
Sombo 
(NHA1) 

Bawa 
(NHB1) 

Rodo Mean 

100% soil 1.05 1.23 1.25 1.18c 
75% soil + 25% compost 1.38 1.31 1.59 1.43b 
50% soil + 50% compost 1.79 1.63 1.34 1.59b 
25% soil + 75% compost 1.86 1.42 1.88 1.72a 
100% compost 1.96 1.90 1.62 1.83a 
Mean  1.61a 1.49b 1.54a  
Interaction: Variety x Medium:  *   

Means along the column with the same letter(s) are not significantly different 
from each other using Duncan Multiple Range Test at 5% probability level 
 

Increase in dry matter as a result of the use of compost could be 
attributed to balanced nutrient uptake by seedlings sown in 
media that contain compost. 

 
 

Fig. 1. Effect of growth medium composition on leaf area (cm2) of seedlings of three pepper varieties 
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This enhanced cell division and enlargement and lead to better 
leaf number and area development and hence better capturing 
of radiant energy for the production, partitioning and 
accumulation of dry matter by pepper seedlings. Varietal 
differences were significant for uptake of macro nutrients by 
the pepper seedlings. Despite this, there was no defined pattern 
of nutrient uptake by the seedlings of the three pepper varieties.  
The N uptake of Rodo planted in 75 percent compost and 25 
percent soil (0.53 g/kg dry weight) was the highest (Table 6) 
while Sombo had the least (0.21 g/kg dry weight). In case of P 
uptake, Rodo absorbed highest quantity (0.22 g/kg dry weight) 
and when planted in 75 percent compost and 25 percent soil. 
The K and Mg uptake by the pepper seedlings followed the 
same trend of having highest uptake in 100 percent compost 
growth medium while highest Ca uptake was in 75 percent 
compost and 25 percent soil. For K and Mg, Sombo and Rodo 
had 0.072 and 0.71 g/kg dry weight respectively as the highest 
uptake. In contrary, Bawa absorbed 0.76 g Ca/kg dry weight as 
the highest. Uptake of nutrients into the shoot of pepper 
seedlings was significantly affected by the growth media 
composition. The use of 100 percent compost gave the highest 
value for N uptake and the result was similar to the uptake 
recorded for other treatments with the exception of 100 percent 
soil. Across the growth media, Bawa seedling is the most 
efficient in Ca uptake but the contrary is the case with Mg 
uptake.  
 

Conclusion 
 
The nutrient composition of the various growth medium             
used in the study varied with its mixing proportion. From              
the results, it appears that combination of 25percent Soil + 75 
percent TC seemed to be optimum for production of health 
seedlings of pepper and that incorporation of organic fertilizer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

into sowing media ensured nutrient availability during the 
growth period. 
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