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ABSTRACT

Field trial was conducted during the 2005 farming season in order to evaluate the effects of grassed and synthetic mulching
materials on the growth and yield of sweet pepper (Capsicum annuum L.). The treatments consisted of three mulching
materials namely: white polythene mulch (WPM), black polythene mulch (BPM) and grass mulch (GM), and the control plot.
Data were collected on growth parameters such as plant height, number of leaves per plant, number of branches/plant, number
of fruits/plant, fruit length and fruits diameter. Data were also recorded on yield parameters such as mean fresh weight of
fruit/plant, total fresh weight of fruit/plant and yield/hectare. Result showed that BPM recorded the highest mean fresh fruit
yield of 23.75 g per plant with 95.0 x107 tons/ha total yield, while GM and WPM recorded 18.97 g and 19.07 g, and 75.9x107
and 76.3x107 tons/ha for mean fresh fruit weight and total yield respectively, as against 11.7 g and 46.8x107 for the control
plot. Also BPM recorded the highest mean values for all the growth parameters. However, fresh fruit weight did not differ
significantly (P=0.05) from each other for all the treatments. Mean value were separated using LSD. BPM showed a better

result to other synthetic and grass mulch. © 2012 Friends Science Publishers
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INTRODUCTION

Sweet Pepper (Capsicum annuum L.) is one of the
most important vegetables that are consumed worldwide,
after tomatoes and onions (Akinfasoye et al., 2006). It
belongs to the family Solanaceae, and was believed to have
been introduced by Columbus from the new world
(Pickersgill, 1971). It is one of the most important
vegetables grown in Nigeria, and other parts of sub-humid
and semi arid tropics (Aliyu, 2000). Pepper contributes
substantially to the Nigerian diet, it is a good source of
vitamins A, C (More than that obtained from tomato), E,
Bl, B2 and D (Muhamman & Auwalu, 2008). Also
obtained from pepper are potassium, phosphorus, and
calcium. Peppers are used in making vegetable curry, salad
etc. and as well has various medicinal values, use in the
treatment of paralysis, fever etc. (Gungula & Bayaso, 2005).

Sweet Pepper has been reported to respond to
conservation measures (Olawoye, 2000) as evapo-
transpiration losses from the soil are reduced, plants
maximize the use of available moisture, which help them
minimize fruit dropping (Inua et al., 1984). Tukur (2000)
also reported that mulching sweet pepper plots with Pine
needles promotes harvesting duration and increases pepper
lifespan.

Various research works have been carried out to
improve pepper yield, poultry manure was applied (Alabi,

2006), which increase the growth and yield components of
pepper significantly. A lot more similar research works have
been done to increase pepper productivity (Aliyu, 2000;
Akinfasoye et al., 2006) etc., but little attention was given to
the effects of synthetic and grassed mulching materials in
improving pepper yield, especially in northern part of
Nigeria. This work, therefore, is aimed to evaluate the most
effective material to be used in mulching of sweet peppers
to help boost its production within the study area and other
similar environments.

MATERIALS AND METHODS

Study area: Mubi is located in the northern part of
Adamawa state between latitude 10°15°N and longitude
13°16 ‘(Adebayo, 2004), at altitude of 696 m above the sea
level (Encarta, 2007) and in the northern guinea savannah
belt of the Nigeria’s vegetation zones. The climate of the
area is characterized by alternating dry and wet seasons. The
rains last from April to October with a mean annual rainfall
from 700 mm to 1050 mm (Udo, 1970; Adebayo, 2004).
The land use types are mainly arable farming and livestock
production (Tekwa & Usman, 2006).

Field study: The experiment was conducted at the teaching
and research farm of the Department of Agric. Technology,
Federal Polytechnic Mubi (Latitude 10° 15° N & longitude
13°16’ E at altitude of 696 m above the sea level) during the
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2005 rainy season. The overall experimental area was
132.21 m 2. The area was divided into four plots; each of
the plots had a dimension of 2.4 mx2.4 m and separating the
blocks were alleys of 0.5 m width. The experimental design
was the Randomized Complete Block Design (RCBD)
replicated four times. Seedlings were raised in the nursery
for six weeks before being transplanted to the already
prepared site. Normal cultivation practices involved in
pepper production were observed. The various treatments
include different mulching materials: Synthetic [Black
Polythene Mulch (BPM) and white Polythene Mulch
(WPM)] and Grass Mulch (GM) and the Control plot.
Growth parameters were taken at 10 WAT from five
randomly sampled plants from the net plot using the partial
replacement procedure of Gomez and Gomez (1984). Mean
fresh fruit weights (g) were taken per plot per plant and
yield per hectare (tons) were obtained by conversion using
standard procedure. Analysis of variance (ANOVA) for the
experiment was taken and difference between means was
determined using Least Significant Difference (LSD)
according to Little and Hills (1978).

RESULTS AND DISCUSSION

The result of the yield characters of sweet pepper as is
affected by mulching materials is presented in Table I.
Black polythene mulch, which recorded the highest mean
fresh fruit weights (23.75 g) per plant at each harvest did not
show any significant difference (p<0.05) as compared to the
control plots (11.7 g). This may probably be due to the
increase in soil temperatures, which perhaps encourages
increase biochemical activities in the soil. Olarewanju and
Showemino (2006) observed the increase in biological
activities in the soil to influence nutrient availability and
subsequently the fertility of such soils. Similarly, both white
polythene mulch (WPM) and grassed mulched plots (GM)
were not significantly different (P> 0.05) as moisture
conservation during the period of flowering and fruiting
remain low in the WPM and the grassed Mulched. This also
confirms the work of Mark (2002) that WPM materials
repel the heat of the sun thus reducing soil temperature. The
total fresh weight of sweet pepper fruit per plant during the
experiment reveals that both white polythene mulch (WPM)
and grassed mulched (GM) recorded value at closed range
of 76.3 and 75.9 g, respectively. Thus agreeing with the
report of Alabi (2006), moisture and temperature levels at
time of reproduction influence the yield of sweet pepper
fruits. The highest total fresh weight of sweet pepper fruit
per plant (95.0 g) was recorded on the black polythene
mulch probably due to increased conservation as a result of
high temperature, and reduced evaporative surface of the
soils. While that control plot had only 46.8 g, as its soil
surface are exposed to the scotching sun as well as increases
the chances of surface evaporative losses. Yield per hectare
also gave the same result with that of total fresh weights of
fruits per plant after conversion.

98

Table I: The effects of mulching materials on the yield
of sweet pepper fruits

Mulch Mean Fresh weight of Total Fresh weight Yield/Hacter
Material fruit/plant/harvest (g)  of fruit/plant (g) (tons)
WPM 19.07™ 763 76.3x107
BPM 23.75N8 95.0 95.0x10”
GM 18.97% 75.9 75.9x107
Control 11.7 46.8 46.8x10™

LSD= 13.66 at 5% level of significance
Key: WPM=White Polythene Mulch, BPM= Black Polythene Mulch,
GM= Grass Mulch

Table 11: ANOVA for the effects of mulching materials
on sweet pepper production

Source of df  Sumof Mean F-cal F-tab
Variation sguares  squares

Replication(r-1) 3 455.25

Treatments(t-1) 3 292.51 97.50 179 6.99(@1%)
Error(t-1)(r-1) 9 16294 5431 3.80(@5%)
Total 15

Table I1l1: Mean values of the effects of mulching

materials on the growth parameters of sweet pepper

Treatments Plants Fruit Fruit No.of No.of No. of
height at length diameter fruits/ leaves/ branches/
10WAT (cm) (€M)  plant plantat  plant

(cm) 10 WAT

WPM 41.66 6.92 347  21.20 61.30 13.57

BPM 43.19 7.78 3.92 21.60 63.30 13.59

GM 34.07 597 449  21.09 55.60 13.09

Control 19.95 4.52 2.71 9.30 45.70 10.62

Significance * * ok ** * ns

LSD 11.06 0.98 0.67 9.96 7.71

Key: WPM=White Polythene Mulch, BPM= Black Polythene Mulch,
GM= Grass Mulch, 10 WAT= 10 Weeks After Transplanting, *=
significant at 5%, **= Highly significant at 1%

Table II presents the analysis of variance for the effect
of using different mulching materials on sweet pepper
production in Mubi, Adamawa state. The ANOVA reveals
that there was no significant difference between all the
treatments at 5% and 1% level of probability, meaning that
there was a positive contribution of all the mulching
materials used in influencing the performance of sweet
pepper. The mean squares for the treatments stood at 97.50
while the sum of squares for both replication and the
treatments recorded 455.25 and 292.51, respectively, while
162.94 was recorded as a residual value for the ANOVA.

The mean values of the effects of mulching materials
on the growth characters of sweet pepper are presented in
Table III. Plant height at 10 weeks After Transplanting
(WAT) showed a significant difference (P<0.05) between
treatment as compared to the control plot (19.95 cm). The
highest mean plant height of 43.19 cm was recorded in the
black polythene mulch, while sweet pepper plants on
grassed mulch and white polythene mulch recorded the
heights of 34.07 cm and 41.66 cm, respectively. Alabi
(2006) reported that an increase in plant height from 4
WAT to 12 WAT may be attributed to enough rainfall,
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which would have increased the solubility of nutrients,
thus making the nutrients to be easily absorbed by the roots
leading to good response. The steady increase in plant
height in all the treatments is justified by this finding.

Fruit length was significantly different (P>0.05)
between all the treatments as compared to the control (4.52
cm). The longest fruit of 7.78 cm was recorded on the black
polythene mulch (BPM) and shortest fruit measuring 4.52
cm was recorded on the grassed mulched plots. This may be
due to the varying moisture regimes in the soil for the
different mulching materials used. Probably BPM and
WPM conserves much moisture due to low evaporative loss
than the Grassed mulched plots. Mulching materials also
had a highly significant effect (P<0.01) on both fruit
diameter and the number of fruits obtained on each plant,
this could be as a result of increased number of branches
and leaves. The highest mean fruits diameter of 4.49 cm was
however recorded on the grassed mulched plots. Both WPM
and BPM recorded mean fruits diameters of 3.47 cm and
3.92 cm, respectively. The mean number of fruits per plant
for WPM, BPM and GM were almost equal values of 21.20
cm, 21.60 cm and 21.09 cm, respectively. This was earlier
reported by Inua et al. (1984) that variation in type of
mulching material did not affect the yield and quality of
pepper fruits after fertilization. Number of leaves per plant
at 10 WAT responded significantly (P>0.05) to mulching
materials with the highest mean number of leaves of 63.30
recorded on the BPM, while WPM had 61.30 and GM
recorded 55.60. Furthermore, it was reported by Alabi
(2006) that the number of leaves increase steadily up to 8
WAT. The various mulching materials did not have any
significant (P<0.05) on the number of branches per plant.
Alabi (2006) reported that the increase in the number of
leaves would increase photosynthetic surfaces and the
current photosynthates produced would enhance the
physiological activities leading to production of more
assimilates used to significantly increase fruit production,
fruit sizes and fruit diameter.

CONCLUSION

Mulching materials exerts different effects on the
growth and yield of sweet pepper in the study area. Yield
characters were generally not affected by the different
mulching materials except for fruit length, fruit diameter
and number of fruits per plant. However, growth characters
such as plant height, and number of leaves responded
positively to the different mulching materials. It can
therefore be concluded that mulching material had effect on
both the growth characters and yield characters of sweet
pepper in the study area.
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This research therefore recommends that black
polythene mulch (BPM) be used in growing sweet pepper
in the study area for better conservation in the soil moisture
and nutrients for good crop growth and higher yield.
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