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Introduction 
Moringa oleifera belongs to the family of 

shrubs and trees, Moringaceae and is 

consider to have its origin in Agro and 

Oudh, in the northwest region of India, 

south of Himalayan mountains. There is 

evidence that the cultivation of this tree in 

India dates back many thousands of 

years. A large number of reports on the 

nutritional qualities of the tree now exist 

in both the scientific and popular 
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Abstract  
Field experiments on the influence of the leaf extract of Moringa oleifera on the 

growth of two varieties of maize were conducted. The objectives were to assess the 

effects of different concentrations 11 application of Moringa leaf extract on the 

growth of yellow and white varieties of maize. The experiment was made up of 

eight combinations comprising of levels of Moringa extracts (5, 10, 15g/100ml) 

and control where no extracts was sprayed). These treatments were laid out in 

complete resign (CRD) and replicated four times. Three (3) seeds were planted in 

each pot containing 3 kilogram of soil, fresh leaves of Moringa oleifera were 

macerated in a household electric blender, sieved and the extract was sprayed on 

the two maize varieties in different concentration. Applications of the extracts 

indicated significant (P<0. 05) in plant shoot and leaf length of the two varieties 

of maize at 15g/100ml concentrations. For the leaf width, significant (P < 0.05) 

differences were at 15g/100ml concentrations. Moringa leaf extract significantly 

influenced (P<0.05) the number of leaves in the two maize varieties at 15g/100ml 

concentration. Application of Moringa leaf extracts at 15g/100ml concentrations 

is for enhancement growth of the yellow and white varieties of maize. 
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literature (Fuglie, 2000). It is commonly said that the leave contain more vitamin A 

than carrots, more calcium than milk, more iron than spinach, more vitamin C than  

orange, and more potassium than bananas,” and that the protein quality of the leaves 

rivals that of milk and egg. However, the leaves and stem of Moringa oleifera are 

known to have large amount of calcium bound in calcium oxalate crystals. The oral 

histories recorded in Senegal and throughout West Africa report countless instance of 

lifesaving nutritional rescue that are attributed to Moringa. In fact the nutritional 

properties of Moringa are now well-known that there seems to be little doubt of the 

substantial health benefit to be realized by consumption of the leaf powder in situation 

where starvation is imminent. Nonetheless, the outcomes of well-controlled and well 

documented clinical studies would still be clearly of great value (Makkar and Bekker 

1996). Moringa leaves have no proven bad effects and is absolutely safe and organic. 

Because of it tolerant properties, it has been given to a malnourished little babies in 

Africa. Athletes all over the world boost their performance abilities by taking hug 

quantity of the leaf to keep them fit both mentally and physically (Dhar and Gupta 

1982. (Dhar and Gupta, 1982). (Ruckmani and Kavimani, 1998).  

Maize (Zea mays) is the most important cereal crop in Sub Sahara Africa. And one of 

the most important cereal crops in the world (IITA, 2006). It serves as a multipurpose 

crop that can be eaten by humans, fed to animals, or used as a raw input into industry. 

Maize is a widely adapted crop, capable of producing during the approximate season 

in almost all part of the world where farming is done (Akande and Lamidi 2006). 

Low yield and high cost of fertilizer are among the constraints of maize production in 

Nigeria. Moringa leaf extract could serve as cheaper alternative source to fertilizer in 

maize production. arches carried out on moringa tree indicated multiple uses of the 

plant in agro-forestry system, animal feed, human nutrition, water treatment and as a 

growth hormone (Makkar Becker, 1997). In this study, the leave extract of Moringa 

was applied to promote growth in two varieties of maize.  

The study aimed at application of Moringa leaf extract to promote growth in maize 

varieties by determining the effects of different concentrations of leaf extract of 

Moringa on the growth of the two varieties of maize and the effects of frequency of 

application of Moringa leaf extract on the two maize varieties. 

 

MATERIALS AND METHOD 

 Experimental Site: Field experiments were carried out at the Biological Garden, 

Usmanu Danfodiyo University, Sokoto. It is located in Wamakko Local Government 

Area, (130 9’N, 50 18’E) and thr altitude of 300m above the sea level (Umar et al., 

2000). The area is characrtirised by long dry season (Octobeer – May) with 

temperature of up to 400C and short but intensive wet season (May/June – September) 

with average temperature of 340C, giving a mean annual temperature of 370C (SERC, 
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2010). The average duration of rainfall per annum is between 90-160days with a mean 

annual rainfall of about 550mm. the relative humidity avareages between 12% - 17%, 

with the highest relative humidity of 65% (Isah and Shinkafi, 2000, Bashir and 

Bubenzer, 2000).  

 Extraction of Moringa oleifera leaves: Twenty five grams (25g) of leaves of 

Moringa oleifera were weighed on a metler balance. The weighed leaves were 

transferred into the chamber of a house hold electric blender and 500ml of distilled 

water added. The blender was switched on and operated for 15minutes until all the 

leaves were thoroughly macerated. The mixture was sieved in a 0.2mm sieve mesh 

and the extract (5g/100ml) collected in a 700ml beaker. The procedure was repeated 

with fifty grams (50g) and seventy five grams (75g) of Moringa leaves to produce 

10g/100ml and 15g/100ml extract respectively (Phiric and Mbewe, 2010).  

Treatments and Experimental Design: Treatments consisted of factorial 

combination of three (3) levels of Moringa extracts (5g/100ml,10g/100ml, 15g/100ml 

and the control) and two varieties of maize, Oba 98 and Oba supa II obtained from the 

Sokoto State Agricultual development Authority (SARDA). There were eight 

treatment combinations laid out in completely rANdomized design (CRD) replicated 

four times.  

 

Experimental Set Up and Design 

Two sets of experiments for white (Oba 98) and yellow (Oba supa II) maize were set 

up. Each variety consist of four treatment combinations laid out in a completely 

randomized design, the experiment were replicated four times and lasted for 12 weeks.  

 

Experimental Layout and Randomization 

White Variety of Maize 

V151  V102  V1103  V1151  

V1153 V1101 V152  V101 

V1102 V153 V1152  V1104 

V103 V1154 V104  V154 

VARIETY TREATMENT 

  

 

1 

V101   V102  V103   V204 

V251   V152  V153   V154 

V1101  V1102   V1103   V1104 

V1151  V2152   V1153   V1154 

Legend/key. 

V151 – V154 represent white variety of maize sprayed with 25ml of Moringa Leave 

extract at 5g/100ml concentration.  
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V1101 – V1104 represent white variety of maize sprayed with 25ml of Moringa Leave 

extract at 10g/100ml concentration 

V1151 – V1154 represent white variety of maize sprayed with 25ml of Moringa Leave 

extract at 15g/100ml concentration  

V101 – V104 represent control.  

 

Yellow Variety of Maize 

V2151 V2101 V201 V253 

V202 V2153 v251 V2102 

V252 V204 V2104 V203 

V2154 V2103 V254 V2102 

VARIETY TREATMENT 

  

2 

V201   V202  V203   V204 

V251   V252  V253   V254 

V2101  V2102   V2103   V2104 

V2151  V2152   V2153   V2154 

 

Legend/Key 

V251 – v254 represent yellow variety of maize sprayed with 25ml of Moringa Leave 

extract at 5g/100ml concentration. 

V2101 – V2104 represent yellow maize variety sprayed with 25ml of Moringa Leave 

extract at 10g/100ml concentration.  

V2151 – V2154 represent yellow maize variety sprayed with 25ml of Moringa leave 

extract at 15g/ml concentration.  

V201 – V204 represent control. 

Collection and preparation of soil: The soil for planting was planting was collected 

at the Boilogical Science Garden, Usmanu Danfodio University, Sokoto. The soil was 

aired dried and it was sieved to remove stones and debris. Three (3) kg of soil each 

was then weighed into different plastic pots which have been perforated at the bottom 

for drainage.  

 Seed sowing and watering:  Three seeds of maize varieties were sown into each pot 

containing the air dried at 1.5cm depth. There were eight treatments combinations laid 

out in completely randomized design replicated four times.  

Tap water was used in Watering of the plants by using watering can. The watering was 

done every day, till the termination of the experiment. Hand picking of weeds was 

done regularly from time to time.  

 

Application of Moringa oleifera leaf extract on growing maize varieties 

Application of Moringa leaf extract started one week after sowing. From each 

extracted solution, 25ml was taken using a pipette. The extract was then sprayed on 
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the shoot of the growing maize varieties. During the second spray, 30ml of the extract 

was taken using a pipette and was sprayed on the shoot of the two maize varieties 

using a hand sprayer which was tightly closed before sparing; measurements of the 

plants were taken every week up to the 12th week when the experiment was terminated.  

 Growth Measurement: The shoot height was measured using a centimeter (cm) 

graded ruler at weekly intervals. This was done by measuring from the Apex to the 

base of the plant stalk.  

The leaf length and width were taken on the same plants and at the same time and 

intervals as the plant shoot. Also the leaf area index (LAI) which is the sum of the area 

of all leaves per unit of ground was taken.  

   LAI = Total Leaf Area 

    Ground Area  

Statistical Analysis 

The data was subjected to the analysis of variance (ANOVA) and Mean separation 

using Ducan’s Multiple Range Test (DMRT). 

 

RESULTS 

Results obtained from the field investigation are presented in Table 1-10. Effects of 

levels of Moringa leaf extract and their interaction on growth of maize varieties are 

presented in table 1, 2, 3.  

 

Plant Shoot 

From table 1, it shows that the application of Moringa leaf extract enhanced growth of 

both white and yellow varieties of maize throughout the period of the experiment when 

compared to control where no extract was applied. The effect on growth however, 

varied between the varieties at different periods. For example, at the second, (7.59 for 

white variety and 7.24 for yellow variety), third (12.00 for white and 8.92 for yellow) 

and eighth (23.70 for white and 25.58 for yellow maize), weeks of growth, significant 

difference in plant shoot (p<0.05) was recorded between the white and yellow varieties 

with white variety recording higher shoot (31.71) than the yellow variety (31.59). 

At 2 WAS, influence of 10mg/100ml (8.58) concentration of Moringa leaf extract was 

significantly different from 5g/100ml (7.15) in white variety of maize. But the 

influence of 15g/100ml (9.35) concentration compared to 10g/100ml (7.28) was 

significantly different only in case of yellow variety as against the white variety (table 

2).  

At 6 WAS, influence of 10g/100ml (24.03) of Moringa leaf extract was significant 

different from 5g/100ml (17.63) and 15g/100ml (17.63) and 15g/100ml (31.00) in case 

of white maize variety. In case of yellow variety, influence of 15g/100ml (28.63) 
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concentration of Moringa leaf extract was also significant different from 10g/100ml 

(24.33) (Table 3).  

 

TABLE 3: Effects of interaction between variety and concentration on plant shoot of 

maize at 6WAS 

Plant height at 6WAS 

  Concentration (g/100ml)  white   Yellow 

   0    13.73 c   15.70 dc 

   5    17.63 b   23.30 b 

   10    24.03   24.33 

   15    31.00 a   28.63 a 

   Mean (X)   21.598   22.99 

   SE ±    0.182  

 

*Meaning in a column followed by the same letter (s) are not significantly different at 

5% level of probability by Duncan’s Multiple Range Test.  

Ns= Non significant, WAS = Weeks after sowing.  

 

 Leaf length (cm) 

In Table 4, The application of Moringa leaf extract promotes growth of both white and 

yellow varieties of maize throughout the experiment but only significant in week 

seven.  

 

TABLE 5: Effects of interaction between Moringa leaf extract concentration and 

variety on leaf length at 6WAS.  

Leaf length at 6WAS 

 Concentration (g/100ml)  white    yellow 

  0    13.63C   17.38C 

  5    25.00b   26.40b 

  10    33.03a   26.00 

  15    32.88   32.13a 

  Mean (X)   26.135   25.478 

  SE ± 1.803 

 

*Meaning in a column followed by the same letter (s) are not significantly different at 

5% level of probability by Duncan’s Multiple Range Test.  

Ns= Non significant, WAS = Weeks after sowing. 
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 LEAF width (cm) 

From Table 6, it can be seen that, the application of Moringa leaf extract enhances 

growth of both white and yellow varieties of maize leaf width throughout the period 

of experiment.  

 

TABLE 7: Effect of interaction between Moringa leaf extract concentration and 

varieties on leaf width at 6WAS 

Leaf width at 6WAS 

Concentration (g/100ml)  white   yellow 

 0   1.300   1.43c 

 5   1.65   2.10b 

 10   1.68   2.33a 

 15   2.60a   2.20b 

 Mean (X)  1.808   2.015 

 SE = 0.133 

 

*Meaning in a column followed by the same letter (s) are not significantly different at 

5% level of probability by Duncan’s Multiple Range Test. Ns= Non significant, WAS 

= Weeks after sowing.  

 

Number of leaves:  

From Table 8, the application of Moringa leaf extract increased the number of both 

white and yellow varieties of maize except at week one of the experiment where it is 

not significant. However, at different periods, the effect on growth varies between the 

varieties of maize 

TABLE 9. Effect of interaction between variety and concentration on number of leaves 

at 8  

Number of leaves at 8WAS 

Concentration (g/100ml)  white   Yellow 

 0    3.50c   6.00a 

 5    5.75a b   4.75bc 

 10    6.50   6.25 

 15    6.75   6.35 

 Mean(X)   5.625   5.838 

 SE± 0.497 

 

*Meaning in a column followed by the same letter (s) are not significantly different at 

5% level of probability by Duncan’s Multiple Range Test.  
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Ns= Non significant, WAS = Weeks after sowing.  

 

 Leaf Area Index 

From table 10, the leaf area index (LAI) showed that Moringa leaf extract improves 

growth of the leaves of white and yellow varieties of maize throughout the period of 

the experiment at 15g/100ml concentration compared to other concentrations and the 

control.  

 

Table 10. Leaf Area Index of White and Yellow Varieties of Maize.  

Weeks   LAI of White Maize  LAI of Yellow Maize 

1. 

A   0.11    0.13 

B   0.07    0.08 

C   0.07    0.08 

D   0.04    0.05 

2.   

A   0.41    0.30 

B   1.09    0.30 

C   0.26    0.22 

D   0.14    0.14 

3 

A   1.39    1.42 

B   0.97    1.22 

C   0.62    0.75 

D   0.30    0.45 

6 

A   4.82    6.21 

B   3.51    2.69 

C   3.08    1.73 

D   0.93    0.53 

7 

A   7.52    6.93 

B   5.83    3.70 

C   2.88    2.11 

D   1.15    0.94 

8 

A   9.25    9.01 

B   5.75    3.44 
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C   3.51    2.92 

D   1.55    0.85 

9   

A   10.99    11.53 

B   4.44    5.73 

C   3.42    3.82 

D   1.27    1.56 

10.  

A   11.19    9.25 

B   5.55    4.17 

C   4.17    3.86 

D   1.38    1.10 

11 

A   9.82    10.41 

B   5.20    5.71 

C   4.06    4.63 

D   1.19    1.38 

12 

A   11.60    11.68 

B   5.81    6.58 

C   5.80    1.02 

D   1.22    1.02 

 

DISCUSSION 

In this study, Moringa leaf extracts (MLE) significantly increase growth parameters 

of white and yellow varieties of maize in a concentration dependent manner compared 

to the control. The significant effect seen in the plant of the two varieties of maize 

could be as a result of promoting substances present in Moringa leaf. Moringa leaf 

extract (MLE) being rich in amino acid, K, Ca, Fe, ascorbate and growth regulating 

hormones like zeatin is an ideal plants growth enhancer (Makkar and Becker, 1997, 

Basra et al., 2009). This result however, is in accordance with foildl et al., (2001) who 

reported increased yield in peanut (5319kg/ha), onions (419kg/ha) upon spray with 

Moringa leaf extract (MLE). The early growth stimulate by Moringa leaf extract 

(MLE) can be attributed to the growth promoting factors it possess which have been 

widely reported to enhance or promote seedling growth in a number of crop (Rajamani 

et al., 2006). Fuglie (2000) also reported that Moringa leaf extract accelerates growth 

of young plant, increase number of roots and length of leaves by around 20-35%. This 
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also agree  with Makker and Becker (1997), who stated that juice from fresh leaves of 

Moringa produe an effective plant growth. 

Grasses generally have a poor germination rate and can lose vigor due to variety of 

environmental stresses (Qamar et al., 2000). Seed priming have been reported to 

improve germination and plant vigor in vegetables (Brocklehurst and Dearman, 1983; 

Brocklehurt et al., 1984; Gray et al., (1990); Bradford and Haigh 1994; Welbaum et 

al., 1998), crop (Harriset al., 1999) and range grasses (Hardegree, 1992).  

Our finding also are in accordance with the previous report (Price, 1985) as leaf length 

and number of leaves of the two varieties of maize increased with increase in Moringa 

concentration. Generally, plant extract contains thousands of natural product, this 

finding is evidently true despite being Moringa an allelophatic (Bell and Charl wood, 

1980) Whittaker and feeny (1971) identified alkaloids, terpenoids, flavonoids, 

steroids, tannins and phenolic compound as the important chemicals that usually have 

inhibitory effect on plants. According to Harborne (1980) phenolic compound are 

among the most abundant groups of secondary metabolites in plants that bear 

hydroxylated aromatic rings including simple phenols. Moringa leaves extract (MLE) 

stimulate early growth of maize which may be due to microbial degradation of the 

phytotoxins and phenolics compounds. This result is in however is in accordance with 

Yakle and Cruse (1984) who reported similar trends in corn and that of Aliero and 

Afolayan (2009), who reported similar trends on tomato.    

Among the varieties of maize studied (white and yellow), Moringa leaf extract (MLE) 

was highly effective on white variety than yellow variety. This difference could be 

attributed due to hardness, genetic variability and improved characters of seeds such 

as seed coat. This result is however, in accordance with the findings of Foildl et al., 

(2001) in which they found that Moringa leaf extract (MLE) were effectives to some 

varieties of maize because of their seed coat. 

Ifyikhar (2009) observed increased emergence and vigorous plants development and 

maize seeds prime with moringa leaf extract (MLE) (1:30) due to the presence of Ca, 

K, ascorbic acid and cytokinin hormones. Moringa leaf extract (MLE) is organic, 

inexpensive and effectives than other priming strategies of expensive salt or synthetic 

PGRs (plant growth regulators). These findings open new doors for plant scientists to 

explore natural and organic sources of priming agent. 

 

CONCLUSION 

From this study, the result indicated that Moringa leaf extract contains growth 

promoting substances that were responsible for enhance growth in maize varieties. 

The results also showed that 15g/100ml concentration of the leaf extract to be the most 

effective in plant growth by having the highest plant shoot, leaf length, leaf width and 
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number of leaves. This indicates that 15g/100ml concentration was the optimum 

concentration. 

 

RECOMMENDATION 

Result of this study confirm growth promoting effect of Moringa leaf extract. It is 

therefore, recommended that; 

1.  Farmers should be encouraged to use foliar spray of Moringa leaf extract on 

maize crop of the two varieties (white and yellow) 

2. Further study should be conducted to determine the effect of the foliar spray of 

Moringa leaf extract on other crops. 
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