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Abstract  

Purpose: An experiment was conducted to study the effect of fertilizer types and rates on the 

production of moringa in Ogbomoso on the Teaching and Research Farm of Ladoke Akintola 

University of Technology, Ogbomoso, in 2012 and 2013 planting seasons.   

Methodology: The experimental design was randomized complete block design with 3 

replicates. Nine treatments were used. The treatments were no fertilizer, 400 kg/ha NPK, 600 

kg /ha NPK, 800 kg/ha NPK, 1000 kg/ha NPK, 2.5 t/ha tithonia compost, 5.0 t/ha tithonia 

compost, 7.5 t/ha tithonia compost and 10.0 t/ha tithonia compost. The land was prepared by 

ploughing and harrowing after the pre cropping soil sampling to determine the physical and 

chemical properties of the soil. Data collected were plant height, number of leave/plants, dry 

matter yield, fruit and seed yield components, biomass proximate and elemental compositions. 

The analyses of variance done were on the data collected and means were separated using 

Duncan’s Multiple Range Test (P <0.05).   

Results: Vegetative growth of moringa was better enhanced by the application of 1000 kg/ha 

NPK, as it produced the tallest plant height and the greatest number of leaves/plants which is 

followed by the 10.0 t/ha tithonia compost. The fertilizer application had significant effect on 

the seed and fruit yield of moringa. 1000kg/ha of NPK gave the highest seed and fruit yield 

components such as fruit set, number of fruits per plant and 100 seed weight. The application 

of 10.0 t/ha tithonia compost had highest proximate and nutrient composition in moringa leaves 

production.   
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Unique contribution to theory, policy and practice: In conclusion, the application of 10.0 

t/ha tithonia compost produce a comparable result as 1000 kg/ha NPK (15:15:15) fertilizer and 

may be used as alternate to NPK (15:15:15) fertilizer in the production of moringa. Hence 

1000kg of NPK/ha or 10.0 tons tithonia compost/ha were recommended for moringa biomass 

and seed production in Ogbomoso.  

Keywords: Moringa, tithonia compost, seed yield, yield component, replacement value.   

1.0 INTRODUCTION  

Moringa (Moringa oleifera Lam.) though a native of India but is now being grown worldwide 

in the tropics and sub-tropics (Palada and Chang, 2003).  It is indigenous plant to 

SubHimalayan regions of Northwest India, Africa, Arabia, Southeast Asia, the Pacific and 

Caribbean Islands and South America and is now being distributed in the Philippines, 

Cambodia and Central and North America (Rajangem, 2001).  It thrives best in a tropical 

climate and is commonly found near the sandy beds of rivers (Palada and Chang, 2003).  

Moringa is a promising food source for animals and humans in the tropics because moringa 

trees are fully-leafed out at the end of the dry season when other foods are typically scarce 

(Aiyelaagbe, 2011). Moringa can be used as a feed supplement in cattle (Foidl et al., 2001; 

Fuglie, 2001), rabbits (Nuhu, 2010) and guinea pigs (Pamo et al., 2005). In addition, the plant 

contains almost no toxins and is very drought-resistant (Foidl et al., 2001).   

Nutritional analysis has shown that moringa leaves are extremely nutritious (Aregbeore, 2002). 

Studies have shown that moringa can be a cheap, all year-round source of high quality food for 

both humans and animals. It is also rich in health promoting phytochemicals such as 

carotenoids, phenolics (chlorogenic acids), flavonoids (quercitin and kaempherol glycosides), 

various vitamins and minerals (Foidl, et. al., 2001; Becker and Siddhuraju, 2003;). It is a 

reservoir of vitamins (Olson 2001), minerals such as calcium, phosphorus, iron, magnesium, 

manganese and potassium.  (Foidi et al, 2001)   

The moringa seeds contain 40% (w/w) oil, consisting of 71% (v/v) oleic acid (Folkard and 

Sutherland, 1996). Moreover, the seeds are now valued for the production of an all-purpose 

oil. Moringa seed oil is comparable to the high market-value olive oil, and is considered to be 

a substitute for sperm whale oil, often used for lubricating purposes (Booth and Wickens, 

1998). The moringa biodiesel from the seed meets all the three criteria for environmentally 

sustainable fuel production; namely social, technical and commercial low cost with the 

potential for high oil seed production and the added benefit of an ability to grow on marginal 

land.  These properties support the suitability of this plant for large scale vegetable oil 

production needed for a sustainable biodiesel industry (Ibironke, 2011). Moringa seeds have 

the ability to purify water, honey and milk (Benkaddour, 2016).   

Moringa grows well in soils with adequate quantities of essential nutrients. However, supply 

of adequate quantity and type of fertilizer had been a big problem. 32 and 48 kg NPK per ha 

per week was recommended by Olivier, (2007) while 50 kg/ha/month with NPK fertilizer at 

International Trypanotolerance Centre (Akinbamijo et al., 2004). Finding the quantity and type 

of fertilizer needed, to maintain a good growth of the moringa plant is a difficult task since 

there is at present no literature is specific on the recommendation (Oliver, 2007).  Palada and 
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Chang (2003) suggested that fertilizers should be applied at planting time at the rate of 300 g 

of N or 1-2 kg compost per tree. In another report, application of 7.5 kg of farm yard manure 

and 0.37g of ammonium sulphate /tree was reported to increase pod yield by three fold 

compared to when fertilizer is not applied. (Ramachandran et al 1980). Ted (2005) suggested 

the addition of 300 g of complete fertilizer or 0.5-2 kg of manure per tree and this should be 

applied at planting. Amaglo et al (2006) suggested 1.5 tons of organic manure/hectare to arrest 

decline in the leaf production of moringa. Adebayo et al (2011) reported significant response 

of all growth parameters except stem girth when moringa was treated with organic amendment 

at 5 t/ha.  

The intensification of production of this crop involves the use of chemical fertilizers (i.e., 

nitrates and urea) and organic fertilizers (poultry manure, rabbit manure, cattle manure) (Pamo 

et al., 2002; Adegun and Ayodele, 2015). However, the use of chemical fertilizers can also be 

a source of pollution to the environment and considerably increases the production costs of 

crop. Faced with this situation, moringa producers are increasingly shifting to alternative 

fertilizer sources that preserve the environment and improve the nutritional quality of the 

forage (Berkić et al., 2004), such as the use of manure and compost, which from this 

perspective, provide undeniable assets to different forage crops (Mboko et al., 2013). Previous 

studies have shown that organic fertilization (125 g plant-1 and 10 t ha-1, respectively) can 

improve the height and biomass of moringa (Pamo et al., 2002; Uchena et al., 2015). However, 

few studies have been conducted on the use of tithonia compost manure at different rates in 

moringa production. Hence hypothesized that tithonia compost manure at different rates would 

influence the growth of moringa. Therefore, this study was carried out with the aim of 

improving the production of moringa through adequate fertilization. The objective of this study 

was to determine the effect of fertilizer types and rates in the production of optimum moringa 

biomass and fruit in Ogbomoso.   

2.0 MATERIALS AND METHODS  

The study was carried out in the experimental field of Ladoke Akintola University of 

Technology, Ogbomoso in 2012 and 2013. Ogbomoso lies on latitude 8010’ N and longitude 

40 10’ E with elevation of 390 m above sea level. The area had a bimodal rainfall pattern with 

May-July and September –November as wettest months. The treatments were:  

Fertilizer types and rates:  

FI = No fertilizer                              F2 = 400 kg/ha NPK                     F3 = 600 kg /ha NPK     

F4 = 800 kg/ha NPK                     F5 = 1000 kg/ha NPK               F6 = 2.5 t/ha Tithonia Compost   

F7 = 5.0 t/ha Tithonia Compost F8 = 7.5 t/ha Tithonia Compost   F9 = 10.0 t/ha Tithonia 

Compost  

Experimental Design used was randomized complete block design (RCBD) with three 

replicates. The gross experimental area was 71m x 11 m (781m2), a replicate was 71m x 3m 

(213m2) and the plot size was 3m x 2m (6m2). There were 1m gaps between replicates and 

plots.  

This compost prepared consists of tithonia biomass and cured poultry manure mixed in ratio 

3:1 dry weight (Akanbi, 2002; Adediran, et al, 2009). Prior to the use of the tithonia compost, 



Journal of Agricultural Policy    

  

Vol. 3, Issue No. 2, pp 21 – 34, 2020   www.carijournals.org  

                                                                                                                                                   

 

24  

  

samples were taken to the laboratory and analyzed for N, P, K, Ca, Mg, Fe, Cu and Zn contents 

according to IITA (1979). The nutrient contents were used to determine the equivalent quantity 

of the tithonia compost needed to meet the recommendation for the test crop. (Akanbi. 2002) 

Soil samples were collected at the depth of 0-15cm using a bucket auger to determine the 

physical and chemical analyses. The samples were bulked, air dried, crushed and sieved 

through 2 mm mesh. Particle size, pH, total nitrogen (N); potassium (K), organic carbon, 

available phosphorus (P); iron (Fe), copper (Cu) and Zinc (Zn) and exchangeable acidity were 

determined using the methods of IITA (1979).  

The experimental land was ploughed and harrowed.  The land was pegged into main plot and 

sub plots. Planting of cuttings was carried out according to treatments at spacing of 50cm x 

50cm. Other cultural practices to ensure proper growth of the plant were carried out as 

explained by Akanbi (2016) (personal contact).    

Data collection  

Data were collected on growth parameters, dry matter yield, fruit and seed yield components, 

and biomass proximate and elemental compositions of the leaves as followed:  

Growth parameters:  

Data were collected on growth parameters by selecting six plants, which were tagged per plot 

for determination of growth parameters at 2, 4, 6, 8, 10 and 12 weeks after planting.:  

i. Plant height: This was done by measuring the distance between the soil surface and the 

tip of the shoot of six tagged plants using a ruler and recorded in cm  

ii. Number of leaves/plants: This was done by taken by counting the number of fully 

expanded green leaves /plant on tagged plant. The average was taken and recorded per 

plant.  

Fresh and Dry Biomass Yield: -  

At harvest, (12WAP) the plants were cut 20cm above the ground to determine the yield 

parameters of the fresh and dry biomass yield of the stem and leaf.   

Reproductive Parameters: -  

These were determined using 5 plants per plot that were left to grow to maturity. The following 

parameters were measured:  

i. Numbers of fruits / plant. This was done by counting the number of numbers of  

fruits/plant  

ii. % fruit sets using the formula  

% fruit set        =   Number of fruits/plants           x  100   

Number of flowers per plant    1 Fruit and Seed parameters:  

The fruiting patterns of the selected plants were monitored. At ripening, fruits were selected 

per treatment. Seeds were extracted from the fruits and the following seeds characteristics were 

measured.  
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i. Number and weight of seeds/fruit. This was done by counting the number of seeds per 

pod and then weighing the seeds per pod using a digital weighing scale.  

ii. 100 seed weight. This is done by randomly selecting 100 seeds and weighed using a 

digital weighing scale  

iii. Number of filled and unfilled seeds/fruit. This done by counting filled and unfilled pod 

per plant.  

Statistical analysis  

The analyses of variance done were on the data collected following procedure of Gomez and  

Gomez (1991) and significant means were compared using New Duncan’s Multiple Range Test  

(P <0.05)  

3.0 FINDINGS  

Results of soil analyses of the experimental site, for the pre-planting and post-harvest soil were 

shown in Table 1. The experimental site was slightly acidic going by the observed pH values 

with a range of 0.02 (6.70 and 6.50) in both years and low in organic carbon (9.75 - 9.58 % 

organic C). The organic matter was high in both years but the three essential nutrients that are 

N P K were low with value less than one in both  

Table 1: Pre-planting and post-harvest soil characteristics of experiment 5 in 2012 and 

2013  

Parameter 

Determined  

 Soil Sample   

  
Precropping  Postcropping  Precropping  Postcropping  

  2012    2013    

Ph  6.7  6,60  6.66  6.5  

Na  0.46  0.44  0.4  0.38  

K  0.6  0.57  0.54  0.5  

Ca  0.34  0.32  0.3  0.28  

Mg  0.12  0.12  0.1  0.09  

H+  0.075  0.8  0.66  0.6  

% Organic carbon  9.75  9.6  9.74  9.58  

% Organic matter  16.81  16.55  16  15.25  

% Total nitrogen  0.11  0.1  0.09  0.08  

Fe  0.1  0.07  0.09  0.06  

Zn  0.12  0.1  0.1  0.08  

Available P.  9.45  9.38  9.4  9.32  

Tables 2 show the effects of fertilizer types on moringa plant height at different growth stages. 

The result indicated that the application of 1000kg NPK/ha significantly produced taller plant 

throughout the period of growth while the shortest plant height was produced with the 

application of 2.5 tons tithonia compost/ha and no fertilizer treatment.   
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Table 2: Effects of fertilizer types and time of application on plant height (cm) of           

moringa plant in 2012  

Treatments  2  4  6  8  10  12WAP  

   2012     

No fertilizer  4.25c  7.04g  11.30d  28.70g  62.26g  80.80f  

400kg/ha NPK  5.15a  8.30d  14.17c  40.84f  88.39e  115.42d  

600kg/ha NPK  4.80b  9.10c  16.74b  47.50d  100.25c  115.73d  

800kg/ha NPK  5.38a  9.90b  19.28a  52.33b  112.32b  127.64b  

1000kg/ha NPK  5.40a  10.92a  19.85a  57.05a  127.51a  150.33a  

2.5ton/ha compost  5.42a  7.45fg  12.46d  41.41f  80.82f  103.03e  

5.0ton/ha compost  5.17a  6.92s  12.44d  44.57e  89.34e  111.38d  

7.5ton/ha compost  5.25a  7.51ef  13.32od  49.90c  91.006  120.52c  

10.0ton/ha compost  5.32a  7.76e  13.67c 

2013  

50.39c  96.20d  120.41c  

  

No fertilizer  5.31c  8.10g  12.37c  29.77g  63.30g  82.86f  

400kg/ha NPK  6.20a  9.35d  15.23c  41.93f  89.45e  115.47d  

600kg/ha NPK  5.86b  10.15c  17.80b  48.56d  102.27c  117.80d  

800kg/ha NPK  6.42a  10.97b  20.33a  53.38b  114.36b  129.74b  

1000kg/ha NPK  6.45a  12.028  20.908  58.12a  129.56a  153.43a  

2.5ton/ha compost  6.45a  8.50cfg  13.51d  42.46f  81.92f  105.10°  

5.0ton/ha compost  6.22a  8.02g  13.50d  45.63e  90.44e  114.42d  

7.5ton/ha compost  6.30a  8.57ef  14.37cd  50.95c  93.07e  122.57c  

10.0ton/ha compost/  6.37a  8.82e  14.73c  51.44c  98.26d  122.46c  

Means in columns with different superscripts are significantly different at P < 0.05     Tables 

3 show the effect of fertilizer type on number of leaves/plants in 2012 and 2013. The number 

of leaves/plants was not significantly affected with the fertilizer type at 2 and 4 WAP. 

However, at 6 WAP, 800 kg NPK/ha significantly produced higher number of leaves/plant and 

comparable to 100kgNPK/ha, 5.0, 7.5, and 10.0 tithonia tons compost/ha. Also, at 8, 10 and 

12WAP, application of 1000kg NPK produced highest number of leaves per plant.  

  



Journal of Agricultural Policy    

  

Vol. 3, Issue No. 2, pp 21 – 34, 2020   www.carijournals.org  

                                                                                                                                                   

 

27  

  

  

  

  

  

  

  

  

  

Table 3: Effect of fertilizer types and time of application on number of leaves/plants of           

moringa in 2012  

Treatments  2  4  6  8  10  12WAP  

   2012     

No fertilizer  2.11a  3.88a  7.66cd  13.11abcd  17. 22bcd  22.11b  

400kg/ha NPK  2.44ab  3.77a  7.55d  13.33bcd  17.1lcd  22.00cd  

600kg/ha NPK  2.44ab  3.66a  7.77cd  12.55cd  17.1lcd  21.88cd  

800kg/ha NPK  2.55ab  4.00a  8.55ab  13.66ab  18.22ab  22.66b  

1000kg/ha NPK  2.55ab  4.00a  8.22abc  13.77a  19.11a  24.00a  

2.5ton/ha compost  2.66a  3.44a  8.11bcd  12.22d  16.22d  20.77cd  

5.0ton/ha compost  2.55ab  3.66a  8.44ab  12.66bcd  16.22d  20.44d  

7.5ton/ha compost  2.66a  3.88a  8.77a  12.77abcd  16.55d  20.55d  

10.0ton/ha compost  2.66a  3.94a  8.77a  13.77abcd  17.88cd  22.22b  

  2013     

No fertilizer  2.30ab  3.40a  7.66cd  12.13bcd  15.62bcd  19.21b  

400kg/ha NPK  2.34ab  3.42a  6.55d  12.35bcd  15.51cd  19.00cd  

600kg/ha NPK  2.34ab  3.43a  6.37cd  11. 53ab  15.31cd  19.18cd  

800kg/ha NPK  2.35ab  4.00a  7.35ab  12.55ab  16.32ab  19.26b  

1000kg/ha NPK  2.46ab  4.00a  7.42bc  12.74a  17.31a  22.008  

2.5ton/ha compost  2.60a  3.30a  7.11bcd  11.25d  14.22d  18.37cd  

5.0ton/ha compost  2.35ab  3.42a  7.34ab  11.65bcd  14.42d  18.24d  

7.5ton/ha compost  2.60a  3.45a  7.47a  11.37bcd  13.99d  18.30d  

10.0ton/ha compost  2.60a  3.38a  7.97a  12.57bcd  15.48cd  20.22b  

Means in columns with different superscripts are significantly different at P < 0.05   

All the treatments with nutrient were not significant to each other when the effect of fertilizer 

was determined on fruit set in 2012 and 2013 (Table 4). They were comparable to each other 

when fertilizer types were evaluated in the study but no application of fertilizer recorded the 

lowest percentage fruit set in moringa.  
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Table 4:  Effect of fertilizer types and time of application on fruiting parameters of 

moringa plant in 2012  

 

Treatments  % fruit set Number of fruit /plants Number of seed /fruits  

 

2012  

No fertilizer  57.81b  8.44e  10.22bc  

400kg/ha NPK  66.33a  9.33dc  11.77a  

600kg/ha NPK  63.60ab  12.22bc  11.77a  

800kg/ha NPK  64.50a  12.88b  10.66bc  

1000kg/ha NPK  66.58a  14.66a  10.66bc  

2.5ton/ha compost  66.73a  10.55cd  10.88b  

5.0ton/ha compost  65.53a  10.55cd  10.66bc  

7.5ton/ha compost  63.85ab  10.1lde  10.77bc  

10.0ton/ha compost  64.86a  11.88bc  10.00c  

  2013   

No fertilizer  52.82b  7.64e  9.12bc  

400kg/ha NPK  60.23a  9.00de  10.00ab  

600kg/ha NPK  59.20ab  11.12bc  11.00a  

800kg/ha NPK  60.50a  12.42b  9.65bc  

1000kg/ha NPK  60.18a  13.46a  9.16bc  

2.5ton/ha compost  62.13a  9.65cd  10.00b  

5.0ton/ha compost  62.23a  9.45cd  9.26bc  

7.5ton/ha compost  57.85ab  9.14de  9.27bc  

10.0ton/ha compost  60.56a  10.88bc  9.40bc  
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Means in columns with different superscripts are significantly different at P< 0.05   

The number of fruit/plants was significantly affected by the fertilizer type. The 1000kgNPK/ha 

treatment significantly produced higher number of fruit/plants over all other fertilizer types 

studied in the experiment in both years. However, the no fertilizer treatment had the lowest 

number of fruits/plant when compared with the fertilized treatment.  

Number of seeds/fruits was also significantly affected by the fertilizer type in 2012 and 2013. 

600kgNPK/ha significantly supported higher number of seeds/fruits and similar to 

400kgNPK/ha. This as similar to all other fertilizer type except 10.0tons tithonia compost/ha 

which had the lowest number of seeds/fruit and comparable to 7.5tons tithonia compost/ha, 5.0 

tons tithonia compost/ha in both years.  

The fertilizer type significantly affected the number of unfilled pods of moringa (Tables 5). In 

both years no fertilizer significantly had highest number of unfilled pod and significantly 

different from other treatments studied. The treatments with nutrient, 5.0-ton tithonia 

compost/ha and 7.5ton tithonia compost/ha recorded the least number of unfilled pods and 

comparable with 10.0 tons tithonia compost/ha, 1000kgNPK/ha, 2.5ton tithonia compost/ha, 

800kg NPK/ha and 600kgNPK/ha respectively.  

  

  

Table 5: Effect of fertilizer types and time of application on moringa fruit quality in 

2012  

Treatments  

Number of Unfilled 

pod/plants  

Seed weight/ fruit 

(g)  

100 seed weight 

(g)  

 2012    

No fertilizer  2.11a  6.93a  29.37e  

400kg/ha NPK  1.44b  4.30a  30.51de  

600kg/ha NPK  l.11bc  4.56a  31.63bcd  

800kg/ha NPK  1.1lbc  4.83a  32.38b  

1000kg/ha NPK  0.88bc  5.08a  33.75a  

2.5ton/ha 

compost  1.13bc  4.42a  30.67cd  

5.0ton/ha 

compost  0.77°  4.44a  32.32b  

7.5ton/ha 

compost  0.77c  4.45a  31.63bcd  

10.0ton/ha 

compost  0.88bc  4.62a  31.81bc  

No fertilizer  2.00a  4.43a  27.77e  

 2013    

400kg/ha NPK  1.20b  4.36a  28.41de  
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600kg/ha NPK  1.00bc  4.50a  29.43cd  

800kg/ha NPK  1.00bc  4.73a  32.48b  

1000kg/ha NPK  0.99bc  5.00a  33.75a  

2.5ton/ha 

compost  0.98bc  4.48a  29.67cd  

5.0ton/ha 

compost  0.72c  4.40a  32.32b  

7.5ton/ha 

compost  0.70c  4.55a  29.23cd  

10.0ton/ha 

compost  0.83bc  4.60a  30.21bc  

Means in columns with different superscripts are significantly different at P < 0.05   

The seed weight/fruit was not significantly affected by the fertilizer types. All fertilizer types 

were comparable with each other in both years. However, the weight of 100 seeds (g) was 

significantly affected by the fertilizer type in 2012 and 2013. 1000kgNPK/ha significantly 

recorded highest weight (33.75gm) in 2012 and not comparable with any other fertilizer type. 

Similar trend was also observed in 2013. The least weight was obtained from no application 

treatment in both years.  

The application of fertilizer types had significant effect on the proximate composition of 

moringa leaves in 2012 and 2013 (Table 6). The treatment with 10 tons/ha of tithonia tithonia 

compost had the highest value of crude protein, ether extract, crude fibre, total ash and moisture 

content in both years. The results show treatment with tithonia compost had more of crude 

protein, ether extract, crude fibre, total ash and moisture content in both years. This was 

followed by treatment with mineral fertilizer. The no fertilizer had the least proximate 

composition.  

Table 6: Effect of fertilizer types and time of application on proximate 

composition(mg/100g) of moringa in 2012  

Treatment  CP  EE  CF  Total ash    MC  

  2012     

No fertilizer  22.56c  5.04d  5.95e  1.02a  8.57e  

400kg/ha NPK  22.77cde  5.16bcd  6.12d  2.01a  8.59e  

600kg/ha NPK  22.61c  5.20bcd  6.25d  2.02a  8.90cd  

800kg/ha NPK  22.97cde  5.34ab  6.62c  1.99a  8.75de  

1000kg/ha NPK  22.64dc  5.13cd  6.56c  2.98a  8.99bc  

2.5ton/ha compost  22.92bc  5.21bc  6.93b  1.96a  9.13b  

5.0ton/ha compost  23.04b  5.26bc  7.05b  2.02a  9.57a  

7.5ton/ha compost  22.86bcd  5.49a  7.05b  2.05a  9.46a  

10.0ton/ha compost  23.28a  5.34b  7.33a  2.47a  9.49a  

  2013     
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No fertilizer  23.26e  5.14d  6.22e  1.04a  8.69e  

400kg/ha NPK  23.67cde  5.24bcd  6.67d  2.05a  8.71e  

600kg/ha NPK  23.61e  5.30bcd  6.88d  2.08a  8.99cd  

800kg/ha NPK  23.67cde  5.44ab  7.02c  2.04a  8.67de  

1000kg/ha NPK  23.93de  5.13cd  7.06c  2.30a  9.12bc  

2.5ton/ha compost  23.93bc  5.33bc  7.45b  2.00a  9.44b  

5.0ton/ha compost  24.34b  5.36bc  7.45b  2.07a  9.78a  

7.5ton/ha compost  23.46bcd  5.53a  7.55b  2.01a  9.84a  

10.0ton/ha compost  24.58a  5.55a  7.98a  2.60a  9.96a  

Means in columns -with different superscripts are significantly different at P<0.05   

The application of fertilizer type had significant effect on the elemental composition of moringa 

leaves in 2012 and 2013 (Table 7). The treatment with 10 tons/ha of tithonia tithonia compost 

had the highest value of P, Ca, K, Fe and Zn in both years. The result showed treatment with 

tithonia compost had more of P, Ca, K, Fe and Zn in both years similar to what was obtained 

for proximate composition. This was followed by treatment with mineral fertilizer. The no 

fertilizer had the least elemental composition.  

4.0 DISCUSSION  

Vegetative growth of moringa was better enhanced by the application of NPK fertilizer as it 

produced the highest plant height and number of leaves/plant which is followed by the 

treatments with tithonia compost manure and was comparable with to mineral fertilizer. The 

fertilized plants show increased in all the parameters measured than the non-fertilized plant 

Fugile, (1999) reported that application of phosphorus and nitrogen fertilizer to moringa trees 

will encourage root development as well as leaf canopy growth. The crop growth and 

vegetative yield parameters of vegetable amaranth have been found to respond significantly to 

N, P and K fertilizer application (Ainika and Amans, 2011). 1000kg N P K/ha gave the highest 

value of plant height and number of leaves/plants.   

The application of organic manure produced a significantly higher vegetative growth than the 

control. This had proved that organic manure in this case tithonia compost manure may be an 

alternative to chemical fertilizer as it contain nutrient essential for plant growth Agboola et al 

(1991). Compost manure is also a store of primary and trace element (Janic 1986).  

The result show that fertilized moringa plant had more pods/plant with the no fertilizer having 

the lowest number of unfilled pods/plants. The seeds weight/fruit were not significant to both 

fertilizer types. However, the weight of 100 seeds was significant for both fertilizer types.   

Compost manure contain high amount of phosphorus and potassium which are important for 

maturation of the crop (Isitekhale et al 2013). The percentage fruit set is not significant to 

fertilizer types but was significant to the number of fruit/plant and number of seeds/plants. 

1000kg of NPK /ha produced the highest fruit/plant and number of seeds/fruits. These show 

that fertilizer application enhances fruit production in moringa. The report collaborates Akanbi 

et al (2010) which reported N fertilizer and compost application had significant influence on 

the okra production. This also collaborate the report of Smith et al (2008) and Babatola and 
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Olaniyi (1997). There was linked of positive effect of availability of adequate nutrient for plant 

use and improved vegetative, synthesis and translocation of photosynthesis and significantly 

increase in number and weight of fruit and yield component. (Akanbi, et al 2010).   

The application of fertilizer significantly increased the nutrient content of moringa leaves. The 

application of NPK and compost manure had increase in the P, K, Na, and Mn content of 

moringa and this result corresponded to earlier work done by Law-Ogbomo et al (2013). It has 

been reported that the application of organic manure increased the nutrient concentration of 

arable and other crops (Atere et al, 2013). Similarly, NPK application also improved the 

nutrient content of moringa which has earlier been reported (Chuckwuka et al 2009). The 

improvement of calcium, potassium, and sodium content of moringa by the application of 

compost manure agreed with the earlier work of Olowokere et al, (2013).   

5.0 CONCLUSION  

Fertilizer types and rates affect the vegetative, seed and fruit yield of moringa. 1000kg/ha of 

NPK gave the highest vegetative, seed yield and fruit yield components such as fruit set, 

number of fruits per plant and 100 seed weight. Application of tithonia compost equally gave 

better biomass and seed yield over non fertilizer plants. It seemed that for optimum production 

of moringa biomass and seed, there is the need for application of fertilizers these could be 

either organic or inorganic. The 1000kg NPK fertilizer was as effective as using 10.0 tons 

tithonia compost/ha. Hence 1000kg of NPK/ha or 10.0 tons tithonia compost/ha were 

recommended for moringa biomass and seed production.  
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