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 Abstract. The use of Moringa oleifera leaves extract as plant growth hormone 
on cowpea plant (Vigna unguiculata) has been studied at the biological garden 
of Usmanu Danfodiyo university, Sokoto. An extract was made by grinding 
young moringa leaves and diluted with water at the ratio of 1:30 25 mls, three 
blocks were made labelled M, F and D, with three replications each, the extract 
prepared was applied on block ‘M’ only, while a small pinch of synthetic fertil-
izer (Urea) was applied in block ‘F’ and a control treatment was set up using 
distilled water, which applied to each plant in hill D. results indicates that in the 
3rd week of observation the cowpea plants treated with moringa extract have 
the highest mean of stems, number of leaves and branches, length of leaves 
and branches, and thickness of stem. Then followed by those treated fertilizer 
mean and finally those treated with distilled water this result shows that mor-
inga leaves extract has an improving effects on the growth of cowpea. Mor-
inga leaf extract (MLE) is rich with numerous growth hormones, particularly 
zeatin that has been reported to increase the crops yield in the range of 10-
45 %. Moringa leaf juice also contains micronutrients in sufficient quantities 
and suitable proportions that increase the growth, yield components and yield 
of a variety of crops. 
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INTRODUCTION 

Cowpea is an important grain legume found 
mainly in the savannah regions of sub-Saharan 
Africa, where it is grown in intercropping system 
with cereals such as millets and sorghum. This 
indigenous crop to sub-Saharan Africa thrives 
relatively better than other crops in the drought-
prone areas of the region. The average grain yield 
of cowpea in the region is estimated to be about 
470 kg/ha [9] and the potential yield are up to 
2.3 t/ha. Nigeria and Niger Republic are the two 
highest cowpea producers worldwide at 
3.04 million and 0.69 million tons with average 
yield of 0.69 and 0.17 t/ha, respectively. Cowpea 
is grown primarily for human consumption of 
the grains, which are rich in protein, carbohy-
drates and contain some minerals as well. In 
many homes in sub-Saharan Africa, cowpea, be-

ing a legume, is a major source of dietary protein 
[4]. Cowpea is cultivated for its immature pods 
and mature seeds and is consumed extensively in 
Africa and, to a lesser extent, in Asia [15]. 

Plant hormones can be used to increase yield per 
unit area because they influence every phase of 
plant growth and development. Traditionally, 
there are five groups of growth regulators which 
are listed: auxins, gibberellins, abscisic acid, eth-
ylene and cytokinins [7]. Cytokinins enhance 
food production. Zeatin is one form of the most 
common forms of naturally occurring cytokinin 
in plants. Fresh Moringa oleifera leaves have 
been shown to have high zeatin content. Moringa 
leaves gathered from various parts of the world 
were found to have high zeatin concentrations of 
between 5 mcg and 200 mcg/g of leaves [7, 6, 12, 
3]. 
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The dependency on the use of inorganic fertiliz-
ers as a source of plant nutrients by farmers and 
their high cost is further associated with land and 
soil degradation and environmental pollution. 
Thus, there is continuous need to search for al-
ternative safe natural sources of plant nutrients 
[12]. Moringa oleifera is one of such alternative, 
being investigated to ascertain its effect on 
growth and yield of crops and thus can be pro-
moted among farmers as a possible supplement 
or substitute to inorganic fertilizers. Moreover, 
several re-searches have indicated that M. oleif-
era Lam (family: Moringaceae) is a highly valued 
plant with multipurpose effects. Moringa oleifera 
as a novel natural biostimulant for plant growth, 
could play a role in improving drought tolerance 
in plants under saline condition [1, 11]. The tree 
ranges in height from 5 to 10 m. It is found wild 
and cultivated in many countries of the tropics 
and subtropics [12, 3]. 

 

MATERIALS AND SAMPLE USED 

Young leaves / branches of moringa were har-
vested from young full grown trees located at a 
small village named Tudun Wada close to the 
main campus of Usmanu Danfodiyo University, 
Sokoto, distilled water was collected from the 
energy research center, Usmanu Danfodiyo 
University, Sokoto, the cowpea seeds (Vigna 
unguiculata) were bought from the Sokoto Ag-
ricultural Rural Development Agency (SARDA), 
and the fertilizer (Urea) used was bought from 
the Sokoto state central market.  

 

Preparation of Moring Leave Extract (MLE) 

For preparation of MLE, leaf extraction was per-
formed according to Price (2007) as cited in 
(Yasmeen, 2011), by grinding young shoots 
(leaves and tender branches) of not more than 
40 days old with a pinch of water (1 L/10 kg 
fresh material) in a locally fabricated extraction 
machine. After sieving through of the extract 
were prepared with distilled water then used in 
experiments for priming as well as foliar spray 
[17]. The extraction use to be carried out a day to 
its application and kept in the refrigerator to 
avoid from being contaminated by some harmful 
microorganism and other unfavourable envi-
ronmental conditions.  

 

Construction of the nursery beds and sowing of 
the cowpea seeds (Vigna anguiculata)  

A portion of biological science garden with suf-
ficient supply of sunlight was cleared using 
hoe, cutlass, shovel, rake etc and three block 
nursery beds were constructed. Three hills 
(ridges) of one feet interval were constructed 
in each of the above constructed block nursery 
beds. Three cowpea seeds are sown per hole in 
the constructed hills spacing to 25 cm that is 
the space between one hole and another is 25 
cm. The germination was monitored for one 
week after the date of sowing. When all the 
seeds germinated they were thinned to one.  

 

Labeling of the constructed hills (ridges) and 
application of treatments 

The constructed hills were labeled appropri-
ately that is those to be treated with moringa 
extract as “M”, synthetics fertilizer as “F” and 
distilled water as “D”. Five seedling in each hill 
(ridges) were measured after three days. The 
above prepared treatments were appropriately 
applied that is 25 mls of moringa extract to 
each seedling of the hills labeled M, small pinch 
of fertilizer (Urea) to those labeled F and dis-
tilled water those labeled D. 

 

Measurement and observation  

The plants were watered every day with tap 
water in the biological sciences garden and the 
measurement of the following growth parame-
ters were taken every week on five plants of 
each hill. The lengths of stems, leaves, branches 
(cm) number of leaves and branches as well as 
thickness of stems. The dry and fresh weights 
of the plants were measured and recorded us-
ing weighting balance in the mycology lab.  

 

RESULTS AND DISCUSSIONS 

Treatments 

Three types of treatments were practiced.  

1. Treatment with moringa leaves extract  

2. Treatment with fertilizer (urea) 

3. Treatment with distilled water (control) 

After the collection of sample, germination 
studies were carried out in September, 2012 in 
the biological sciences garden of Usmanu Dan-
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fodiyo University, Sokoto. The results of the 
treatments observed from three weeks and the 
parameters recorded were statistically ana-
lyzed and presented as shown in Figures 1 to 6. 

In Figure 1 shown above, first week cowpea 
treated with fertilizer have the highest means 
length of stem of 12.7 cm, followed by those 
treated with moringa leaves extract with 11.2 
cm, and finally, those treated with distilled wa-
ter with 8.71 cm.  

 

Figure 1 – Number of stem 

 

In the second week cowpea treated with fertil-
izer also have the highest mean length of 
stems; of 15.3 followed by those treated with 
moringa leaves extract with 14.8 cm and fi-
nally, by those treated with distilled water has 
14.4 cm. 

In Figure 2, first week cowpea plants treated 
with fertilizer have the highest mean number 
of leaves; 8.9 followed by those treated with 
moringa leaves extract with 8.3 and finally, by 
those treated distilled having water with 3.87.  

 

Figure 2 – Number of leaves 

In the second week, those treated with fertil-
izer also have the highest mean number of 
leaves; 13.3, followed by those treated with 
moringa leaves extract having 12.3 and finally, 
by those treated with distilled water with 7.87. 
In the third week, those treated with moringa 
leaves extract have the highest mean number 
of leaves with 20.3; followed by those treated 
with fertilizer with 18.7 and finally, those 
treated with distilled water have 13.3. 

In Figure 3 shown above, first week the cowpea 
plants treated with fertilizer have the highest 
mean length of leaves of 6.1 cm, followed by 
those treated with moringa extract with 5.2 cm 
and finally, by those treated distilled water 
have 3.8 cm.  

 

 

Figure 3 – Length of leaves 

 

In the second week, those treated with fertil-
izer also have the highest mean length of leaves 
with 6.9 cm, followed by those with moringa 
leaves with 6.7 cm and finally by those with 
distilled water have 4.8 cm.  

In the third week, those treated with moringa 
leaves have highest mean length of leaves with 
10.3 cm, followed by those treated with fertil-
izer with 9.46 cm and finally those treated with 
distilled having 6.14 cm. 

The Figure 4 shows, first week the cowpea 
treated with fertilizer have the highest mean 
number of branches with 2.86, followed by 
those treated with moringa leaves extract with 
2.13 and no branch was observed in those 
treated with distilled water. 

In the second week, those with fertilizer also 
have the highest mean leaves of branches with 
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3.91, followed by those treated with moringa 
leave extract with 3.81 and finally by those 
treated with distilled water have 2.13. 

 

 

Figure 4 – Number of branches 

 

In the third week, those with moringa leaves 
extract have the highest mean number of 
branches with 6.66 , followed by those treated 
with fertilizer; 5.61 and finally by those treated 
with distilled water having 3.50.  

The Figure 5 shows, first week the cowpea 
treated with fertilizer have the highest mean 
length of branches with 6.19 cm followed by 
those treated with moringa leaves extract hav-
ing 4.95, and no branches in those treated with 
distilled water. 

 

 

Figure 5 – Length of the branches 

 

In the second week, those treated with fertil-
izer also have the highest mean length of 
branches with 6.77, followed by those treated 

with moringa leaves extract with 6.63 and fi-
nally, by those treated with distilled water hav-
ing 4.28. In the third week, those treated with 
moringa leaves extract have the highest mean 
length of branches with 9.01 cm, followed by 
those treated with fertilizer with 8.55 cm and 
finally by those treated with distilled water 
having 6.29 cm.  

The Figure 6 shown above, first week the cow-
pea treated with fertilizer have the highest 
mean thickness of stems with 1.01, followed by 
those treated with moringa leaves extract with 
1.0, and finally, by those treated with distilled 
water having 0.89. 

 

 

Figure 6 – Thickness of the stem 

 

In the second week, those treated with fertil-
izer have the highest mean thickness of stems 
with 1.47, followed by those treated with mor-
inga leaves extract 1.38, and finally by those 
treated with distilled water having 1.12. In the 
third week, those treated with moringa leave 
extract are having the highest mean thickness 
of stems 1.91, followed by those treated with 
fertilizer with 1.79 and finally by those treated 
with distilled water having the lowest mean 
thickness of stems with 1.37. 

Plant growth hormones are chemicals that ef-
fect flowering aging, root growth, distortion 
and killing of leaves, stems and other parts 
preventing of leafing or leaf ,fall and many 
other conditions [7, 16]. Hormones are pro-
duced naturally by plants, while plant growth 
regulators are applied to plant by human. Ap-
plied concentration of these substances usually 
measures in part per-million (ppm) and in 
some cases in part per billion (ppb). These 
growth regulating substances are applied as a 
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liquid, drench to soil around a plant base. They 
may need to be re-applied in order to achieve 
the desire effect [7].  

Plant extracts of some trees and crop residues 
have been reported to influence crop growth 
and yield. Leaf extract of M. oleifera is one such 
example. It has been reported that foliar appli-
cation of M. oleifera leaf extract accelerated 
growth of tomato, peanut, corn and wheat at 
early vegetative growth stage, improve resis-
tance to pests and diseases and enhanced more 
and larger fruits and generally increase yield 
by 20 to 35 % [5]. In this study, the application 
of moringa leaf extract has also effectively im-
proved seed germination and seedling vigour 
as compared to untreated control. L. Fuglie [10] 
reported yield enhancement by 25–30 % in on-
ions, bell pepper, soya, maize, sorghum, coffee, 
tea, chili, melon by moringa leaf extract appli-
cation. He suggested that this growth and yield 
enhancement was due to presence of zeatin, a 
cytokinin in moringa leaves. 

In another study with Abelmoschus esculentus 
reported that Application of moringa leaf extract 
reduced soil bulk density and increased soil or-
ganic matter (OM), N, P, K, Ca, Mg, growth and 

yield of okra compared with the control [2]. Simi-
larly in another research by [13] on Kinnow’ 
mandarin (Citrus nobilis L. × Citrus deliciosa T.) 
Reported that leaf nitrogen (N), phosphorous (P), 
K, calcium (Ca), manganese (Mn) and Zn were 
significantly increased with all treatments. 
C. Phiri [14] also reports that M. oleifera leaf ex-
tracts enhanced germination of sorghum by 
29 %, increased length of hypocotyls of wheat by 
14.9 %.  

 

CONCLUSION 

Natural plant growth biostimulants are inten-
sively used nowadays for plant growing in nor-
mal and adverse conditions. M. oleifera is one of 
the novel natural biostimulant for plant growth, 
that play an important role in improving yields 
nutritional quality and tolerance in plants under 
adverse condition. MLE increases growth and 
yields of cowpea. From the results of the field ex-
periments, it may be concluded the higher the 
frequency of moringa application, the greater the 
increase in plant height, dry matter and yield of 
the crop. 
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