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Abstract 
Deleterious effects of crops produced from inorganic fertilizers on human health and their fast 
putrefaction rates after harvest necessitate sourcing for better growth medium in this part of the 
country without chemical fertilizer and even procuring them from far distances at exorbitant costs. 
Pepper is one of such crops. Thus, the growth and yield of four species of pepper (Capsicum 
species) under different soil types were investigated for 12 weeks. Seeds of 4 Capsicum species 
were procured and physicochemical analysis of the different growth media (sandy loam, sandy 
soil and washed river sand) was carried out. This study was a 4x3 factorial experiment in complete 
randomized design consisting of three replicates. Seedling emergence rates and percentages, 
morphological (growth) and yield indices were assessed. Data collected were analyzed by 
employing SPSS version 21.0. Results obtained revealed that all the 4 pepper species had best 
performance in sandy loam in terms of growth and yield parameters significantly (at P< 0.05) 
sequel to its high nutrient status, then sandy soil and the lowest was washed river sand. Thus, sandy 
loam was recommended for the massive production of these Capsicum species in this part of 
Nigeria at reduced cost devoid of chemical fertilizer application. 
Keywords: Capsicum spp., soil types, physicochemical analysis, growth indices, yield. 
 

Introduction 
Peppers (hot and sweet) belong to the Solanaceae 
family, genus Capsicum as confirmed in an 
earlier study (Greenleaf, 1986) and according to 
Pickersgill (1997) originated from South and 
Central America where it is still being cultivated 
and the major centre of diversity is Brazil sequel 
to a previous research (Costa et al., 2009). 
Peppers are considered as the first spice to have 
been used by humans and archaeological 
evidence exists on pepper and other fossil foods 

as early as 6000 years ago as indicated in an 
earlier research (Hill et al., 2013). Accordingly, 
Kang et al. (1997) asserted that the genus 
Capsicum consisted of 5 domesticated species (C. 
annuum, C. frutescens, C. chinense, C. pubescens 
and C. baccatum) and presently the first three 
species (mentioned here) are the most cultivated 
in both tropical and temperate zones but among 
the three, C. annuum is the most widely cultivated 
as reported from a previous study (Carvalho and 
Bianchetti, 2008). 
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Pepper was said to have been introduced into 
Europe by Columbus and other early new 
explorers in the sixteenth century and its 
cultivation spread throughout the world as 
observed by Greenleaf (1986). This pepper plant 
is a small perennial shrub that is characterized 
with white or greenish-white corolla, one or more 
pedicel(s) at a node with varying fruit sizes and 
shapes It is pungent though its pungency varies 
with species/varieties/cultivars and matures 
within a period of 3-4 months. The derived 
savanna and northern savanna agro-ecologies 
(with an annual rainfall of 600-1250 mm) are best 
suited for hot pepper production as previously 
shown in a study (Norman, 1992). According to 
FAOSTAT (2011), the 2nd largest producer in 
Africa is Nigeria and 8th in the world. 
Nutritionally, Capsicum annuum has high level 
of vitamin C (ascorbic acid), vitamin A 
(carotene), calcium and its ripe fruits are rich in 
compounds with antioxidant and anticancer 
actions. Fresh pepper (chili and sweet) 
production in 2010 was put at 27.6 million tons in 
the world to which West Africa contributed 3.2% 
and Nigeria and Ghana are the 8th and 13th leading 
producers respectively.  
The objectives of this study are to assess the 
variation in seedling emergence rates and 
percentages, early morphological growth and 
yield indices of the four pepper species in 
different growth media and to determine the most 
appropriate growth medium for each of the four 
pepper species. 
 
Materials and Methods 
The experiment was conducted in the screen 
house of the Department of Plant Science and 
Biotechnology, Faculty of Science, Adekunle 
Ajasin University Akungba Akoko, Akoko South 
West Local Government Area in Ondo State, 
Nigeria (Latitude 70.28’N and Longitude 50.44’E 
of the equator, Odjugo, 2010). The materials 
employed include polythene pots, matured fruits 
of the 4 pepper species (from which viable seeds 
were extracted, washed and air dried prior to 
sowing), vernier caliper, measuring tape, 
different soil types (washed river sand, sandy 
soil, sandy-loam) and watering cans were used 
for the experiment. Polythene pots (perforated at 
3 points at the bottom to avoid flooding/water 
logging) of size 12x14x15 cm3 were filled with 

2.5kg of the different soil types (leaving 3cm 
height to the brim to pave way for tentative 
retention of water prior to percolation during 
watering). The polythene pots were watered once 
daily for 3 days before the seeds were sown and 
during sowing, a strong /pointed stick was used 
to make holes in the polythene pots at 1cm depth 
before the seeds were sown (not by 
broadcasting).The Experiment was a 3x4 
factorial experiment in completely randomized 
design consisting of  two factors: Factor A (soil 
types) at 3 levels (washed river sand as control, 
sandy soil and sandy loam) while Factor B 
(Capsicum species at 4 levels: caribbean pepper 
(Capsicum chinnensis), bell pepper  (C. annuum 
var annuum), cayenne pepper (C. annuum var 
acuminatum) and Tabasco/bird’s pepper (C. 
frutescens) making a total of  12 treatment 
combinations and  replicated 3 times. For the 
pictures, see Plates 1 – 4 below: 
 
 

 
Plate 1: Capsicum chinnnensis (Caribbean pepper) 
 

 
Plate2: Capsicum annuum var. annuum (Bell 
/red/sweet pepper)  
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Plate 3: Capsicum annuum .var 

acuminatum (Cayenne pepper) 
  

 

 
Plate 4: Capsicum frutescens L. (Tabasco 
pepper/Bird’s pepper) 

Table 1: Experimental Plot Lay-out (with 12 Treatment Combinations) 
 
Pepper 
Species 

     Soil Types 
a0 

 
a1 

 
a2 

 

b1    a0b1    a1b1    a2b1 

 
b2    a0b2     a1b2    a2b2 

 
b3    a0b3     a1b3    a2b3 

 
b4    a0b4     a1b4    a2b4 

Legend: b1: Caribbean pepper (Capsicum chinnensis L.), b2: Bell pepper (Capsicum annuum var annuum L.), b3: 
Cayenne pepper (Capsicum annuum var acuminatum L.), b4: Tabasco/Bird’s pepper (Capsicum frutescens L.). 
Twelve (12) Treatment Combinations: 1. aob1 : Caribbean pepper planted in washed river sand, 2. a1b1: Caribbean 
pepper planted in sandy soil, 3. a2b1: Caribbean pepper planted in sandy-loam, 4. aob2: Bell pepper planted in washed 
river sand, 5.a1b2: Bell pepper planted in sandy soil, 6. a2b2: Bell pepper planted in sandy-loam, 7. aob3: Cayenne pepper 
planted in washed river sand, 8. a1b3:  Cayenne pepper planted in sandy soil, 9. a2b3: Cayenne pepper planted in sandy-
loam, 10. aob4: Tabasco pepper planted in washed river sand, 11.a1b4: Tabasco pepper planted in sandy soil, 12, a2b4: 
Tabasco pepper planted in sandy-loam. 
 
With regard to data collection, the seedling 
emergence rates: the time taken (in days) by the 
seeds of each of the 4 pepper species to emerge 
(epicotyl / plumule to rise up/come out of the 
ground – epigeal germination) was recorded and 
their (pepper species’) seedling emergence 
percentages were subsequently calculated at the 
7th day after sowing (by dividing the number of 
seedlings that emerged by the total number of 
seeds sown then multiplied by 100- for each of 
the species - the seedlings that emerged are 
otherwise called germinated seeds). Prior to data 
collection, thinning was done to: one vigorous 
seedling per pot. 
 Morphological growth parameters: 
plant height was measured from the soil level to 
the base of the terminal bud using a meter rule, 
the number of leaves was obtained by physically 
counting the number of leaves on each seedling  

and recording the value based on the treatment 
combinations and their replicates, number of 
branches was gotten by counting manually the 
number of branches produced by each seedling, 
collar girth was measured by means of vernier 
caliper at the basal /collar region of the stem of 
each seedling to obtain the value (2cm from 
ground level), leaf  area was determined by 
multiplying the length of each leaf by its breadth 
(mean of breadths taken at three points on a leaf 
was used, then mean area of 3 randomly selected 
leaves on a seedling was used to multiply the 
number of leaves per stand/treatment 
combination), data collection was done weekly 
till the end of this experiment. 
 Yield Parameters: Number of flowers was 
determined by counting the number of flowers on 
each plant/seedling, number of fruits was gotten 
by counting the number of ripe fruits on each 
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plant and the fresh weight of the ripe fruits 
(measured in grams) was obtained by weighing 
with a sensitive weighing balance, The data 
collected were subjected to statistical analysis of 
variance (ANOVA) techniques (SPSS Package – 
version 21.0) to determine if there were 
significant differences among the treatment 
combinations. Also, the calculation of the least 
significant difference (LSD) was done where 
significant differences were observed. 
 
Results  
Soil Physicochemical Analysis 
As expected, with regard to the soil texture, 
washed river sand (WRS) had the highest 
percentage of sand (86.10%) and this was 
followed by sandy soil (SS) which was 71,0% 
and the least was sandy loam (SL) that contained 
61.82% (Table 2 below). Results from the 
chemical analysis of the soil samples indicated 

that sandy loam had the highest organic matter 
(OM) of 3.65%, this was followed by sandy soil 
with 2.54% and the lowest was washed river sand 
with 1.08%. The pH in the sandy loam was the 
highest (6.91), followed by washed river sand 
(6.65) and the lowest value was in sandy soil 
(5.80). The total nitrogen in the sandy loam was 
the highest (3.90%), followed by sandy soil 
(3.55%) and the lowest value was (0.12%) in 
washed river sand.  The available phosphorus 
also varied in the soil samples used, of which 
sandy loam had the highest value of (39.58ppm), 
followed by sandy soil (32.58ppm) and the lowest 
value was (23.24ppm) in washed river sand. The 
values of other parameters (potassium, calcium, 
sodium, magnesium, copper, zinc, manganese, 
exchangeable acidity and effective cation 
exchange capacity) are as shown in Table 2 
below: 

 
 
 
Table 2: Result from pre- sowing soil physicochemical analysis of the soil samples used 

Parameters Values 
WRS 

Values 
SS  

Values 
SL 

PH 6.65 5.80 6.91 
OM(%) 1.08 2.54 3.65 
TN(%) 0.12 3.55 3.90 
Av. P(ppm) 23.24 32.58 39.58 
K(mg/kg) 5.30 5.70 5.20 
Ca(mg/kg) 6.80 9.30 13.50 
Mg(cmolc/kg) 1.26 1.26 1.39 
Cu(cmolc/kg) 0.72 2.33 1.98 
Na(mg/kg 2.20 4.60 8.70 
Zn(mg/kg) 2.04 0.55 0.69 
Mn(mg/kg) 3.64 2.81 1.74 
EA(cmolc/kg) 1.66 0.42  0.52 
ECEC(cmolc/kg) 23.62 27.97 33.77 
Sand 86.10 71.00 61.82 
Silt 08.00 17.20 18.10 
Clay 06.90 11.80 20.08 

Please Note: WRS=Washed River Sand, SS=Sandy Soil, SL=Sandy Loam, TN=Total Nitrogen, OM= Organic 
Matter, EA=Exchangeable Acidity, ECEC=Effective Cation Exchange Capacity 
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Table 3: Extract from statistical analysis on the seedling emergence (SE) percentages of 4 pepper 
species under different soil types (means and standard error shown) at the 7th day after sowing  

 Pepper Species Soil Types SE% 

CARIBBEAN – b1 

a0-WRS 46.7±4.44bc 
a1-SS 30.00±2.22d 

a2-SL 60.00±1.11ab 

BELL- b2 

a0-WRS 40.00±4.44c 

a1-SS 40.00±2.22c 

a2-SL 66.7±3.33b 

CAYENNE- b3 
a0-WRS 46.7±2.22bc 
a1-SS 26.7±2.22d 
a2-SL 63.3±1.11ab 

TABASCO- b4 

  

a0-WRS 40.00±1.11c 

a1-SS 33.3±3.33d 

a2-SL 70.00±1.11a 
Legend:: Caribbean pepper (Capsicum chinnensis L.) b2: Bell pepper (Capsicum annuum var annuum L.) b3: 
Cayenne pepper (Capsicum annuum var acuminatum L.) b4: Tabasco/Bird’s pepper (Capsicum frutescens L.) 
WRS= Washed River Sand, SS= Sandy Soil, SL= Sandy Loam (Thus, the 12 treatment combinations are: a0 b1, a1 b1, 
a2 b1;  a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, a1 b4, a2 b4). 
 
Seedling Emergence (SE) Rates and 
Percentages 
Seedling emergence (SE) commenced on the 
third day after sowing from all the 12 treatment 
combinations. The highest SE percentage was 
recorded in sandy loam for all pepper species 
(Caribbean pepper (60.00%), Bell pepper 
(66.70%), Cayenne Pepper (63.30%) and 
Tabasco pepper (70.00%) while the lowest 
seedling emergence percentage of 30.00%, 
40.00%, 26.70% and 33.3% was recorded in 
sandy soil for Caribbean pepper, Bell pepper, 
Cayenne pepper and Tabasco pepper 
respectively). There were significant differences 
(P<0.05) in the seedling emergence percentages 
from the 3 soil types (Table 3). 
 
Morphological Parameters  
At the 12th week (Table 4 below), the highest 
mean plant height (32.00cm) was gotten from 
Bell pepper in sandy loam while the lowest mean 
value (6.10 cm) was from Tabasco/bird’s pepper 

in washed river sand. On the number of leaves, 
the highest mean value (29.67) was obtained from 
Cayenne under sandy loam while the lowest 
mean value (9.00) was from Cayenne pepper in 
washed river sand. Collar girth of the different 
pepper species under different soil types showed 
that the highest mean value (1.87cm) was from 
Bell under sandy loam while the lowest mean 
value (1.27cm) was obtained from bell pepper 
under sandy soil. The number of branches of the 
different pepper species under different soil types 
indicated that the highest mean value (12.33) was 
from Tabasco under sandy loam while the lowest 
mean value (0.00) was obtained from Bell pepper 
under washed river sand, Sandy soil and Tabasco 
under washed river sand. The leaf area of the 
different of pepper species under different soil 
types showed that the highest mean value 
(700.95cm2) from Caribbean under sandy loam 
while the lowest mean value (32.73 cm2) was 
obtained from Tabasco in washed river sand. 
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Table 4: Mean values on plant height (cm) of the 4 pepper species in the different soil types  

Pepper species Soil 
Types PH2 PH4 PH6 PH8 PH10 PH12 

CARIBBEAN 

WRS 1.60±0.10a 3.50±0.16b 5.47±1.02bc 6.57±3.30bc 7.90±5.13c 9.10±6.69c 

S.S 2.33±0.40bc 3.63±0.29b 4.77±1.57c 6.30±1.90bc 9.40±1.01b 11.07±0.31bc 

S.L 2.83±0.32b 4.73±0.19ab 6.73±0.06ab 9.00±3.30b 12.13±0.84ab 16.03±0.58ab 

BELL 
WRS 1.56±0.10a 3.40±0.16bc 6.30±1.02bc 9.60±1.02ab 11.43±5.13ab 12.67±6.69b 

S.S 1.33±0.50c 2.80±0.44c 4.50±0.54bc 6.47±3.30bc 8.97±4.12bc 11.83±6.38bc 
S.L 3.57±0.42ab 5.20±0.03a 9.57±0.97a 15.70±1.40a 24.43±4.29a 32.00±6.11a 

CAYENNE 

WRS 2.03±0.40bc 3.97±0.29b 6.77±1.57b 7.77±2.28ab 8.80±1.01bc 10.00±0.31bc 

S.S 2.27±0.50bc 3.67±0.44bc 5.40±0.54bc 6.27±1.90bc 8.03±4.12bc 8.57±6.38c 

S.L 3.67±0.08a 5.10±0.48a 9.50±1.51a 13.53±1.40a 12.30±0.17ab 12.90±0.27b 

TABASCO 

WRS 1.60±0.32a 2.70±0.19c 3.47±0.06c 4.27±0.88c 5.07±0.84c 6.10±0.58c 

S.S 2.46±0.42b 3.53±0.03bc 5.33±0.97bc 7.10±1.02bc 9.86±4.29b 13.93±6.11b 

S.L 3.67±0.08ab 5.07±0.48a 8.33±1.51a 13.57±0.88a 17.03±4.29ab 18.23±0.27ab 
Means with similar superscripts had no significant differences and there were significant differences among those 
with dissimilar superscripts. WRS= Washed River Sand, S.S= Sandy Soil, S.L= Sandy Loam, PH2: Plant Height at 
week 2, PH4: Plant Height at week 4, PH6: Plant Height at week 6, PH8: Plant Height at week 8, PH10: Plant Height 
at week 10, PH12: Plant Height at week 12 (See Table 3 – experimental plot layout- for the 12 treatment combinations: 
a0 b1, a1 b1, a2 b1;   a0 b2, a1 b2, a2 b2;   a0 b3, a1 b3, a2 b3;   a0 b4, a1 b4, a2 b4). 
 
Table 5: Mean values on Number of leaves of 4 species of pepper in different soil types 

 
Pepper Species 

Soil 
Types  NL2 NL4 NL6 NL8 NL10 NL12 

CARIBBEAN 
WRS 2.00±0.22b 3.33±0.11b 4.33±2.33bc 6.33±2.67bc 8.00±3.56bc 10.00±3.44c 
S.S 2.67±0.33b 4.00±0.22bc 5.67±1.11c 8.33±2.44bc 10.33±3.67bc 12.00±2.56b 
S.L 3.00±0.11ab 4.67±0.22bc 6.67±1.56bc 10.33±0.56ab 13.33±3.33b 24.00±2.00ab 

BELL 
WRS 2.86±0.22a 3.33±0.11ab 6.00±2.33ab 9.00±0.22ab 9.40±3.56ab 10.67±3.44c 
S.S 3.00±0.56a 4.00±0.33bc 9.33±1.22bc 11.00±2.11b 12.67±0.11bc 14.33±0.89b 
S.L 3.33±0.11ab 5.00±0.11a 10.33±0.78a 15.00±2.44a 21.67±0.22a 29.33±1.44a 

CAYENNE 
WRS 1.60±0.33a 3.00±0.22ab 5.00±1.11ab 7.33±0.22ab 9.00±0.33ab 11.33±2.56bc 

S.S 2.33±0.11b 5.33±0.33a 8.00±1.22ab 10.33±1.89b 13.33±3.33ab 15.67±0.89bc 
S.L 2.33±0.45b 4.00±0.45ab 8.00±0.45ab 16.67±0.56a 22.33±0.22a 29.67±0.56a 

TABASCO 
WRS 2.00±0.11ab 3.67±0.22c 5.33±1.45c 5.33±2.11c 6.67±0.33c 9.00±2.00c 

S.S 2.67±0.11b 5.00±0.11a 7.33±1.56b 8.331.89bc 11.33±0.369b 15.67±1.44b 
S.L 2.50±0.45b 5.00±0.44a 10.67±0.78a 15.00±2.02a 25.67±3.33a 29.33±4.66a 

WRS= Washed River Sand, S.S= Sandy Soil, S.L= Sandy Loam, NL2: Number of leaves at week 2, NL4: Number of 
leaves at week 4, NL6: Number of leaves at week 6, NL8: Number of leaves at week 8, NL10: Number of leaves at 
week 10, NL12: Number of leaves at week 12. (See Table 3 - Experimental plot layout- the 12 treatment combinations 
are: a0 b1, a1 b1, a2 b1;  a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, a1 b4, a2 b4). 
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.Table 6: Mean values on collar girth (cm) of four pepper species under different soil types 
Varieties of 

Pepper 
Soil 

Types CG2 CG4 CG6 CG8 CG10 CG12 

CARIBBEAN 

WRS 0.33±0.01b 0.47±0.04b 0.60±0.07a 0.80±0.05a 0.80±0.02a 1.03±0.07a 

S.S 0.53±0.03ab 0.63±0.04b 0.90±0.08ab 1.03±0.06a 1.17±0.00a 1.47±0.02a 

S.L 0.6±0.04a 0.77±0.07ab 0.90±0.02ab 1.10±0.01a 1.33±0.04a 1.80±0.08a 

BELL 

WRS 0.33±0.01b 0.47±0.04ab 0.67±0.07b 0.77±0.05b 0.90±0.02b 0.99±0.07b 
S.S 0.43±0.02b 0.53±1.11b 0.70±0.01b 0.97±0.06b 1.03±0.00a 1.37±0.02a 

S.L 0.67±0.06a 0.83±0.11a 1.07±0.09a 1.27±0.00b 1.53±0.02a 1.87±0.08a 

CAYENNE 
WRS 0.33±0.03b 0.43±0.04b 0.63±0.08b 0.93±0.07a 1.00±0.02b 1.30±0.06a 
S.S 0.43±0.02b 0.57±1.11b 0.80±0.01b 1.00±0.06a 1.17±0.07a 1.53±0.11a 
S.L 0.60±0.08a 0.73±0.11ab 0.90±0.09ab 1.17±0.07a 1.43±0.02a 1.70±0.02a 

TABASCO 
WRS 0.46±0.04ab 0.57±0.07a 0.60±0.02a 0.083±0.01a 0.80±0.04b 1.00±0.06b 
S.S 0.50±0.06b 0.70±0.11a 0.87±0.09b 1.03±0.07a 1.23±0.07a 1.40±0.08a 
S.L 0.63±0.08a 0.80±0.11a 1.00±0.09a 1.20±0.07a 1.50±0.04a 1.77±0.06a 

WRS= Washed River Sand, SS= Sandy Soil, S.L= Sandy Loam, CG2: Collar girth at week 2, CG4: Collar 
girth at week 4, CG6: Collar girth at week 6, CG8: Collar girth at week 8, CG10: Collar girth at week 10, 
CG12: Collar girth at week 12 (See Table 3 - Experimental plot layout- the 12 treatment combinations are: 
a0 b1, a1 b1, a2 b1;  a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, a1 b4, a2 b4). 
 
Table 6: Mean values on Number of branches of 4 pepper species under different soil types 

 Pepper Species  Soil Types NB6 NB8 NB10 NB12 

CARIBBEAN 
WRS 0.33±0.11b 2.00±0.67ab 2.00±2.22b 2.00±2.00b 
S.S 0.67±0.00c 3.33±0.33b 2.33±0.67b 2.33±1.33b 
S.L 1.67±0.11a 5.67±0.33a 7.67±0.56a 8.00±1.56ab 

BELL 

WRS 0.33±0.11b 0.67±0.67ab 1.00±0.33b 1.40±0.00c 
S.S 0.80±0.11b 1.00±0.67b 2.60±0.00b 3.00±0.00b 

S.L 2.67±0.00a 3.33±0.33ab 3.67±2.89ab 5.33±3.33ab 

CAYENNE 
WRS 0.33±0.00b 1.00±0.00b 2.07±2.78ab 2.67±3.56b 
S.S 0.88±0.00c 2.40±0.00b 2.60±0.00b 3.33±0.22b 
S.L 2.33±0.11a 6.33±0.67a 6.80±2.67a 9.33±1.55a 

TABASCO 
WRS 0.00±1.52b 0.00±0.11b 0.00±0.00b 0.00±0.00bc 
S.S 0.50±0.00b 0.60±0.00b 0.67±0.11b 3.67±2.29b 
S.L 3.00±0.11a 7.00±0.33a 11.33±1.63a 12.33±2.29a 

WRS= Washed River Sand, SS= Sandy Soil, SL= Sandy Loam, NB6: Number of branches at week 6, NB8: 
Number of branches at week 8, NB10: Number of branches at week 10, NB12: Number of branches at week 
12 (See Table 3 - Experimental plot layout- the 12 treatment combinations are: a0 b1, a1 b1, a2 b1; a0b2, a1 b2, 

a2 b2; a0 b3, a1 b3, a2 b3; a0 b4, a1 b4, a2 b4). 
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Table 7:  Mean values on leaf area (cm2) of 4 pepper species under different soil types 

Pepper Species  Soil Types  LA6 LA8 LA10 LA12 

CARIBBEAN 
WRS 65.6±45.32b 100.63±65.91a 124.96±74.85a 199.44±108.89ab 
S.S 51.24±30.43b 89.4±47.69ab 126.39±82.85a 190.61±76.10ab 
S.L 222.87±55.19a 351.39±83.86a 478.63±67.59a 700.95±124.40a 

BELL 
WRS 40.56±35.32b 57.29±45.91ab 64.6±54.85b 94.11±80.89b 
S.S 23.61±16.11b 35.19±18.22b 42.48±8.00b 84.72±32.79b 
S.L 139.59±9.86a 251.2±17.95a 293.35±7.27a 585.48±15.50a 

CAYENNE 
WRS 40.94±23.43b 60.57±47.69ab 85.00±49.85ab 129.45±76.10ab 
S.S 15.64±16.11b 25.03±18.22b 37.99±8.00b 58.12±22.79b 
S.L 98.84±6.25a 312.76±36.17a 358.43±15.27a 675.13±20.30a 

TABASCO 
WRS 7.37±2.34b 10.48±3.86b 18.77±7.59b 32.73±10.40b 
S.S 19.81±9.86b 35.47±17.95b 56.00±7.27ab 98.08±15.50b 
S.L 146.98±6.25a 243.89±36.17a 262.46±15.27a 586.99±48.30a 

WRS= Washed River Sand, SS= Sandy Soil, SL= Sandy Loam, LA6: Leaf Area at week 6, LA8: Leaf Area 
at week 8, LA10: Leaf Area at week 10, LA12: Leaf Area at week 12 (See Table 3 - Experimental plot 
layout- the 12 treatment combinations are: a0 b1, a1 b1, a2 b1; a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, a1 b4, a2 
b4).
 
Yield Parameters  
Flowering commenced at the 6th week after 
seedling emergence in most of the treatment 
combinations except in few of them, e. g. 
Caribbean pepper (Capsicum chinnensis) in 
washed river sand - a0b1. Though some of the 
flowers later aborted apart from cayenne pepper 
in sandy soil/sandy loam, but at the 12th week the 
highest value (10) was recorded in sandy loam in 
respect of tabasco/bird’s pepper (Capsicum 
frutescens in sandy loam – a2b4). This was 
followed by mean value of 7.33 from Cayenne 
(Capsicum annuum var acuminatum) under 
sandy loam while the lowest mean value (0.00)  
was obtained from Caribbean, Bell, Tabasco 
under WRS and SS and Cayenne under SS. The 
result obtained on the number of fruits of 
different varieties of pepper under different soil 
types  revealed that the highest mean value 
(10.00) was from Tabasco under sandy loam 
while the lowest mean value (0.00) was obtained 
from Caribbean, Bell, Cayenne and Tabasco 
under WRS sand and SS. Fresh weight of the 
fruits of different pepper species under different 
soil types showed that the highest mean value 

(10.77) was from Bell pepper under sandy loam 
while the lowest mean value (0.00) was obtained 
from Caribbean, Bell, Cayenne and Tabasco 
peppers in WRS and SS (Tables 8 & 9 below). 
 
Discussion  
Obviously, the highest percentage of sand in 
washed river sand (with low percentage in silt and 
clay) made it coarse textured or sandy more than 
other growth media and its (sand) lowest 
percentage in sandy loam was responsible for its 
structure, texture, porosity and water holding 
capacity. Pre-planting physicochemical soil 
analysis which indicated that sandy loam had the 
highest nutrient status was as a result of its 
constituents such as organic matter, total 
nitrogen, available phosphorus and some 
exchangeable bases (Ca, K, Mg etc.) which were 
of higher values when compared with other 
growth media as shown in earlier studies 
(Kareem et al., 2014 and Kareem, 2018c).The 
sandy soil is naturally of low organic matter and 
total nitrogen/percentage nitrogen content, the 
river sand used as control was thoroughly washed 
prior to usage (as control) which drastically 
reduced its nutrient status.  
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Table 8: Mean values on number of flowers of four pepper species in different soil types 

Pepper Species Soil Types NFL6 NFL8 NFL10 NFL12 

CARIBBEAN 
WRS 0.00±0.00a 0.00±0.22a 0.00±0.33b 0.00±.0.00b 
S.S 0.00±0.33a 0.00±0.22a 0.00±0.00b 0.00±0.00b 
S.L 0.00±0.11a 0.00±0.00a 0.67±0.0.22b 2.00±0.22b 

BELL 
WRS 0.00±0.00a 0.00±0.22a 0.00±0.02b 0.00±0.11b 
S.S 0.00±0.33a 0.00±0.00a 1.67±0.78b 0.00±0.01b 
S.L 0.00±0.11a 1.33±0.78ab 0.00±0.1b 1.00±0.42b 

CAYENNE 
WRS 0.00±0.33a 0.00±0.33a 1.67±0.22b 0.00±0.33ab 
S.S 1.00±0.33a 0.00±0.22a 1.67±022b 3.33±1.67b 
S.L 1.00±0.22a 0.00±0.11a 6.67.1.89a 7.33±2.22a 

TABASCO 
WRS 0.00±0.11a 0.00±0.03a 0.00±0.00b 0.00±0.01b 
S.S 0.00±.0.11a 0.00±0.03a 0.00±0.00b 0.00±0.01b 
S.L 0.33±0.22a 3.00±1.67a 7.33±1.42a 10.00±0.33ab 

WRS= Washed River Sand, SS= Sandy Soil, SL= Sandy Loam, NFL6: Number of flower at week 6, NFL8: Number 
of flower at week 8, NFL10: Number of flower at week 10, NFL12: Number of flower at week12 (See Table 3 - 
Experimental plot layout- the 12 treatment combinations are: a0 b1, a1 b1, a2 b1;  a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, 
a1 b4, a2 b4). 
 
Table 9: Mean values on number of fruits and fresh weight of fruits (g) of the four pepper species in 
different soil types. 

Varieties of Pepper  Soil Types  NFR10 NFR12 FFW12 

CARIBBEAN 
WRS 0.00±0.00a 0.00±0.01a 0.00±0.02a 
S.S 0.00±0.00a 0.00±0.02a 0.00±0.01a 
S.L 1.00±0.22ab 0..67±0.22a 1.40±0.16ab 

BELL 
WRS 0.00±0.01a 0.00±0.03a 0.00±0.02a 
S.S 0.00±0.00a 0.00±0.03a 0.00±0.00a 
S.L 0.00±0.00a 1.00±0.33a 10.77±0.56b 

CAYENNE 
WRS 0.00±0.00a 0.00±0.00a 0.00±0.00a 
S.S 0.00±0.00a 0.00±0.00a 0.00±0.00a 
S.L 1.67±0.72c 1.67±0.11c 7.60±0.16ab 

TABASCO 
WRS 0.00±0.00a 0.00±0.00a 0.00±0.00a 
S.S 0.00±0.00a 0.00±0.00a 0.00±0.00a 
S.L 10.00±0.16b 10.00±0.11b 10.80±0.45b 

Legend: b1: Caribbean pepper (Capsicum chinnensis L.), b2: Bell pepper (Capsicum annuum var annuum L.), b3: 
Cayenne pepper (Capsicum annuum var acuminatum L.), b4: Tabasco/Bird’s pepper (Capsicum frutescens L.) 
WRS= Washed River Sand, S.S= Sandy Soil, S.L= Sandy Loam, NFR10:  Number of fruit at week 10, NFR12: 
Number of fruit at week 12, FFW: Fruit Fresh Weight (See Table 3 - Experimental plot layout- the 12 treatment 
combinations are: a0 b1, a1 b1, a2 b1;  a0 b2, a1 b2, a2 b2;  a0 b3, a1 b3, a2 b3;  a0 b4, a1 b4, a2 b4). 
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Eventually, the statuses of the growth media 
influenced the morphological (growth) and yield 
indices. Germination/seedling emergence rate 
which was the same in all the treatments 
combinations (4th day after sowing) confirmed 
that there was no influence of growth media but 
the variations in seedling emergence percentages 
showed the effect of the different media and 
proving that sandy loam was the most favorable 
medium with significant differences (P<0.05) 
among the 12 treatment combinations. 
Significant differences (P<0.05) in the plant 
height, other morphological (growth) and yield 
parameters of the four pepper species were not 
unconnected with the influence of the different 
soil types which brought about higher values in 
few treatment combinations and very low values 
in others. Variations were not among the different 
species alone but within each pepper species at 
different levels of growth media due to 
differential nutrient statuses (as shown in the pre-
planting soil physicochemical analyses). 
However, the non-significant differences 
observed among some treatment combinations 
were due to closeness in values of the parameters 
assessed, their (treatment combinations’) values 
were different from one another but not at 
reasonable level of significance. Moreover, 
according to Kareem (2018c) and Kareem 
(2018d), the abortion of some flowers was 
probably due to the fact that the poor nutrient 
status of most of the treatment combinations 
/growth media (with the exemption of pepper 
plants in sandy loam) could not sustain the 
subsequent development/processes leading to 
fruit production since there was no disease/pest 
attack observed. 
 
Conclusion  
Sequel to the fact that Capsicum species sown 
into sandy loam had the best performance among 
all other treatment combinations in terms of the 
growth and yield parameters assessed, it is 
therefore recommended for large scale 
production of Capsicum species. However, sandy 
soil could also be employed. This removes the 
misconception that Capsicum species cannot be 
massively produced in this part of the country 
(Nigeria), it will thus be abundantly available at 
lower cost when produced on large scale. 
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