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ABSTRACT 

The use of chemical fertilizers to improve soil fertility, and hence, crop yield, have been reported to have adverse 
effects on agricultural products, man and his environment. Consequence upon this, there is a dire need to evaluate the 
potentials of certain organic materials to improve soil fertility and crop yield. To partly meet this need, a pot experiment 
was conducted at the Teaching and Research Farm of the Ekiti State University, Ado Ekiti, Ekiti State, Nigeria (Latitude 
7040” and 5015”) to determine the effects of moringa leaf extract (MLE) on the growth and yield attributes of Pepper 
(Capsicum annuum). The experiment was laid out in randomized complete block design with five replicates. The 
treatments included two concentrations of MLE, which were: 1:10 and 1:20, applied at one and two weeks interval. Data 
were collected on stem girth, plant height, number of leaves and fruit yield. The results indicated existence of significant 
(P=0.05) differences between the two MLE concentrations with respect to their effects on the growth and yield of pepper. 
Foliar application of MLE at 1:20 concentration, two weeks interval, gave the highest values of growth and yield 
parameters of pepper, and hence, it is recommended for pepper farmers. 
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INTRODUCTION 

Pepper Capsicum annuum is an important fruit 
vegetable of the family Solanaceae which has been 
domesticated more than 6000 years ago (Perry et al., 
2007). It is a high value crop rich in vitamins A and C and 
contains appreciable quantities of proteins and minerals 
(Temu and Temu, 2005). It is the second most important 
vegetable in the world after tomato and used mainly as 
spices in various cuisines (Olaniyi and Ojetayo, 2010). 
Nigeria is the largest producer of pepper in Africa (CPI, 
2005) and cultivated mainly in the savanna and derived 
savanna zones of the south west and with irrigation in the 
north (Olaniyi and Ojetayo, 2010; Abdulmalik et al., 
2012). 

Moringa oleifera is commonly called Ewele/Ewe 
ile in Southwest region of Nigeria (Name of Moringa, 
2015). It is the most widely cultivated genus in the family 
moringaceae. It is a tropical crop grown for its nutritional 
and medicinal purposes (Foidl et al., 2001). The leaves are 
rich in zeatin, a naturally-occurring cytokinin and other 
growth enhancing compounds like ascorbates, vitamin E, 
phenolics and minerals (Foidl et al., 2001; Nagar et al., 
2006). Foliar spray of crops with moringa leaf extract 
(MLE) accelerates plant growth, promotes resistance to 
stress and increases yield of crops (Price, 1985; Fuglie, 
1999; Foidl et al., 2001; Fahey, 2005; Marcu, 2005). The 
frequent and occasional excessive use of chemical inputs 
have been indicted for adverse effects on the 
environmental quality because they have potentials to 
upset the ecological balance of soils and make plants even 
more susceptible to pests and diseases (Panayotov et al., 
2010; Fawzy et al. 2012). There is now a growing demand 
for sound and ecologically compatible and environment-
friendly techniques in agriculture, capable of providing 
enough food for the increasing human population; 
retaining soil quality and improving the quality and 
quantity of agricultural produce (Russo et al. 2012). In 

view of these, the use of natural growth enhancers has 
been advocated. Therefore, this work is aimed at 
investigate the effects of varying concentrations of 
moringa leaf extract (MLE) on the growth of Pepper 
(Capsicum annuum). 
 
MATERIALS AND METHODS 

A pot experiment was conducted at the Teaching 
and Research Farm of the Ekiti State University, Ado - 
Ekiti, Nigeria (Lat. 7040″ and 5015″) in the wet season of 
2014. 10 kg of 2 mm sieved soil was placed in each 10 
litre pot laid out on a Randomized Complete Block Design 
(RCBD) with five replicates. Seedlings of Capsicum 
annuum were raised on a nursery bed of 1x5 m with two 
seedlings transplanted to each pot three weeks after 
emergence (WAE). The seedlings were later thinned to 
one seedling per pot, a week after of transplanting (WAT). 
Leaves of Moringa oleifera were collected, washed, air 
dried and milled. 20 g of the milled leaves was mixed with 
675 ml of 80% aq. ethanol (Makkar and Becker, 1996) and 
this constituted the Moringa Leaf Extract (MLE). The 
extracts were diluted in distilled water at ratio 1:10 and 
1:20. MLE extracts were sprayed at the rate of 0 ml 
(control) and 25 ml of each dilution one and two weeks 
interval in the five replicates. 

Data were taken weekly on stem girth, plant 
height and number of leaves, one week after MLE 
application, a week after transplanting. All the data were 
subjected to Analysis of Variance (ANOVA) using SAS 
Proc glm and treatment means were separated by Duncan 
Multiple Range Test at 5% level of significance. 
 
RESULTS AND DISCUSSIONS 

The influence of MLE on growth parameters 
(stem girth, plant height and number of leaves) of 
Capsicum annuum are shown in Figure-1. The results 
indicated that MLE influenced Capsicum annuum growth 
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as there were significant difference compare to the 
untreated plant (control). 1:20 treatment (P4) applied at 
two week interval after transplanting (WAT) gave 26.4 cm 
pepper height which was significantly higher than 21.9 cm 
for 1:10 (P3) applied at one week interval. Treatment P4 
(1:20/2 week) also gave 10.4 cm stem girth and 36.5 mean 
value number of leaves which were significantly higher 
than 5.6 cm stem girth and 28.5 mean value number of 
leaves for P3. Treatment P4 gave significantly higher 
pepper fruit yield of 26.4 kg/ha and 8.62 fruit number than 
treatment P3 with 23.4 kg/ha fruit yield and 8.4 number of 
fruit (Figure-2). 
 

 
P1=1:10/week; P2=1:20/week; P3=1:10/2week; 

P4=1:20/2week; Pc=0ml (control) 
 

Figure-1. Effects of moringa leaf extract (MLE) on 
growth parameters of Capsicum annuum. 

 
P1=1:10/week; P2=1:20/week; P3=1:10/2week; 

P4=1:20/2week; Pc=0ml(control) 
 

Figure-2. Effects of moringa leaf extract (MLE) on fruit 
yield and yield components of Capsicum annuum. 

 
The results indicated that at the two rates (1:10 

and 1:20) of application, MLE influence pepper growth 
and yield. Application rate of 1:20 at two week interval 
gave a better performance in growth and yield than other 
treatments (Figures 1 and 2). MLE applied at 1:20 two 
weeks interval had higher plant height, stem girth, number 
of leaves, number of fruit and fruit yield than MLE 1:20 
one week interval. But MLE applied at 1:10 one week 
interval gave significantly higher fruit yield, number of 
fruit, plant height, stem girth and number of leaves than 
that applied at 1:10 two weeks interval. There was 
response of Capsicum annuum to the foliar application of 
MLE which shows that MLE indeed influences plant 
growth. Fuglie (2008) had reported that application of 
moringa leaf extract can increase yield of any crop by 25 
to 30%. Nagar et al. (2006) pointed out that moringa 
leaves are rich in zeatin (naturally occurring cytokinin) 
hormone that enhances plant growth. Mvumi et al. (2012 
and 2013) confirmed this on maize, beans and tomato 
buttressing the work of Fuglie (2000) that there was 
increased crop yields when crops were sprayed with 
extract from moringa leaves.      
 
RECOMMENDATION AND CONCLUSION 

The use of MLE as a natural growth enhancer has 
been further proven by this work especially on Capsicum 
annuum. MLE influenced the growth of Capsicum 
annuum at any rate of foliar application.  The foliar 
application of MLE at rate 1:20 two weeks interval WAT, 

Weeks after transplanting 

N
um

be
r 

of
 L

ea
ve

s 

Weeks after transplanting 

Pl
an

t H
ei

gh
t (

cm
) 

Weeks after transplanting 

St
em

 G
ir

th
 (

cm
) 

Weeks after transplanting 

N
u
m
b
e
r 
o
f 
fr
u
it
s 

Y
ie
ld
 

Treatments



                               VOL. 11, NO. 3, MARCH 2016                                                                                                                 ISSN 1990-6145 

ARPN Journal of Agricultural and Biological Science 
©2006-2016 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                        109 

gave the highest fruit yield, number of fruit, plant height, 
stem girth, and number of leaves indicating a better 
performance than other treatments tested. Therefore, for 
farmers that are interested in pepper production, this 
treatment is recommended. 
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