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In order to vulgarize and promote moringa cultivation as a basic 

nutriment against malnutrition, the influence of organic manure was 

evaluated on the growth and development of different origins of 

Moringa oleifera in the Guinean savannah highlands of Cameroon. The 

experimental design was a split-plot with 3 replications. The 

experimental unit was 30 plants. The type of organic manure 

(composted dung, dried dung and control) and plant provenances (Far 

North, North and Adamawa) represented the main and secondary 

treatments respectively.  Results showed an average germination rate of 

76.53 ± 4.35% and a non-significant difference for both the type of 

organic manure and the provenances. Provenance has no significant 

influence (p˃0.05) on growth parameters. The fertilizers used 

significantly influence (p˂0.05) the growth parameters as well as the 

survival rate. Plants enriched with composted cow dung show the best 

height performance (26.63 ± 1.79 cm), neck diameter (7.11 ± 0.35 mm) 

and number of leaves (10.32 ± 0.39) at 105 days after sowing. Those 

treated with dried dung has a better survival rate (75.55 ± 9.72%). 

 
                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Worldwide, more than one billion people still live in extreme poverty and suffer from malnutrition (World Bank, 

2014). Every year, about seven million people, or 45% of children, die of famine and the majority of deaths are 

caused by malnutrition (OMS, 2016). In the context of the global food crisis, the use of local resources such as M. 

oleifera is essential to reduce southern countries' dependence on imported foodstuffs and improve the nutritional 

status of the poor (Allard, 2009). Indeed, M. oleifera is a species of socio-economic interest (Madiet al., 2012) 

suitable for local conditions (Fagbuhun et al., 2013). The use of almost all its parts makes it an asset to fight against 

malnutrition (Malo, 2014, Godinez-Oviedo et al., 2016). It has been identified by the World Vegetable Center as the 

vegetable with the highest nutritional value among twenty vegetable species (Rayyu et al., 2006). This shrub 

belonging to Moringaceae’sfamily, is widely used for its preventive and curative properties (Subha and Tapas, 

2013). The exploitation of the plant's products makes it possible to improve the diet of the populations and to 

generate very interesting income for the producers (Rajangamet al., 2001); this is why this plant is called a miracle 
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tree (Fulgie, 2001) or a divine plant (Olson, 2001) or a wonderful tree (Kasolo et al., 2010). In many countries, 

enormous efforts are deployed to vulgarize the use and cultivation of M. oleifera for its many assets, including the 

fight against malnutrition (Barakat and Ghazal, 2016). However, in the Adamawa region of Cameroon, where it is 

named "Guiligandja" in fufulde, its planting is not very frequent (Njehoya et al., 2014). Its vulgarization and 

adoption depend on the choice of the appropriate productive varieties and the use of the appropriate fertilizers to 

intensify its culture, hence the interest of this work. Indeed, an agricultural practice that involves the substantial 

intake of organic substances, like organic manure, could improve soil fertility (Weber et al., 2007). Organic farming 

can therefore be a promising approach as it improves production and fertility and respects the environment (Suhag, 

2016; Youssef, 2016). The main objective of this study is to contribute to the development of M. oleifera's technical 

itineraries in Ngaoundéré. Specifically, the effect of organic fertilizer on the growth and development parameters of 

M. oleifera provenances will be assessed, the growth performance of these provenances will be assessed, and their 

interaction under the ecological conditions of the Guinean savanna highlands of Adamawa in Cameroon. 

 

Material and methods:- 
Study site:- 

The study was undertaken in the Adamawa region, precisely within the University of Ngaoundéré campus, situated 

at 15 km from Ngaoundéré, whose spatial geographical coordinates are the following: Alt:1079 m, LN: 7 ° 24 ' north 

latitude and LE:13 ° 32 'east longitude. This area belongs to Ngaoundéré plateau which has a Guinean climate 

characterized by two seasons: a dry season from November to March and a rainy season beginning in April and 

ending in October with rainfall ranging from 900 to 1500 mm per year. The soils are thick, clay and stay on a 

ferralistic alteration layer (Rapport OMD, 2010). This area is covered with wooded and shrub savannahs dominated 

by Danielliaoliveri and Lophiralanceolata (Letouzey, 1968). 

 

Methodology:- 

Three provenances of M. oleifera were from: Far North (P1), North (P2) and Adamawa region (P3).  Pods were 

harvested respectively in Maroua, Garoua and Ngaoundéré one month before planting to obtain seeds. Cow dung 

was taken from Dang in the sub-division of Ngaoundéré III. It was treated in two ways: the first part of the dung was 

composted (CD) whereas the other part was regularly sun dried (DD). Thus, three types of treatment were applied to 

each moringa provenances: the control treatment containing no dung (T0), the composted dung treatment (CD) and 

finally the dried dung (DD) treatment. 

 

The cultivation of M. oleifera was carried out in open field over an area of 2 ha previously cleared, grubbed up and 

then ploughed with a tractor one month before sowing. The field was subdivided into 3 main plots separated by 6 m 

wide and 8 m long aisles. Each parcel contains 9 elementary parcels. The pockets were separeted by 4m between the 

lines and 4m between the columns. The experimental design exploited was a split-plot with 3 replications. The main 

treatment consisted of the type of manure, while the secondary treatment was represented by the different 

provenances of moringa seeds. The experimental unit made up of 30 pockets per elementary plots. 

 

Crop sowing and maintenance:- 

The seedlings were carried out in June 2016. In each main plot divided into basic plots, the viable seeds of the three 

origins of M. oleifera were sorted out and then soaked in ordinary water for 12 hours according to Tedonkeng et al. 

(2004). Seeds were sown in pockets about 2 to 3 cm deep at a rate of 2 to 3 seeds per hole containing 400 g of 

amendement according to the requirements of the experimental protocol. The thinning out was done at the end of 

seedling, after emergence and one plant (the most vigorous) was kept per hole. Maintenance consisted mainly of 

weeding, every 25 days. 

 

Data collection:- 

Germination rate:- 

The seeds were counting every 7 days till 35 days corresponding to the end of seedling emergance throughout the 

field. The average germination rate (by fertilizer and by source) was evaluated (number of seedlings emerged over 

the total number of seeds sown) x100 (Ede et al., 2015). 

 

Growth evaluation:- 

 After the emergence of the plants, each elementary plot was sampled. Indeed, 10 seedlings randomly selected per 

treatment were labeled to constitute the population on which growth data were taken. On these seedlings, 
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measurements were made on the aerial axis using a scale rule in cm (height), a caliper (diameter) and a manual 

counting of the leaves every 7 days, till 105 days after sowing (DAS).  Plant survival rate was also assessed with 

Hessou et al.( 2013) method. 

 

Data analysis:- 

Each data collected was analyzed for variance. Significant averages were separated using the Duncan Multiple 

Range Test (DMRT). The software used was Statgraphic plus version 5.0. 

 

Results And Discussion:- 
 Germination rate ranged from 74.07 ± 4.35% for the control to 79.25 ± 4.35% for dried dung treatment (Figure 1a). 

Nonetheless there is no significant difference between fertilizers (P>0.05). In Nigeria, Abdulhamid and Dau (2016) 

reported similar results with chicken droppings on M. oleiferaculture. On the other hand, our results are lower than 

those of Njehoya et al. (2014) who obtained a germination rate of 96% on M. oleifera seeds in the Sudano-Guinean 

zone of Cameroon and higher to those of Yerima et al. (2016) who obtained a rate of 68.7% atBamenda. The higher 

germination rate obtained by the last authors is justified by seeds pretreatment which was the scarification before 

sowing. This pretreatment directly exposed the embryo to external temperature and increases it water absorption. 

Seed pretreatment methods would also influence the emergence rate of M. oleifera seedlings. 

 
Depending on provenance, the germination rate varies from 72.59 ± 4.35% for provenance 3 (Adamawa) to 79.99 ± 

4.35% for provenance 2 (North) (Figure 1b). No significant difference (P>0.05) is shown between traitements. 

These results are similar to those obtained in the Sudano-Sahelian zone of Cameroon by Baye-Niwah and 

Mapongmetsem (2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T0 = Control P1 = Far-North 

CD = Composted dung P2 = North 

DD = Dried dung P3 = Adamawa 

Figure 1:-Germination rate of M. oleifera seeds according to the type of fertilizer (a) and the provenance (b) 

 

Height growth of M. oleifera:- 

After 105 days, the height of M. oleifera plants according to the type of organic fertilizer varies from 14.78 ± 2.23 

cm for the untreated plants to 26.63 ± 1.79 cm for the plants treated with the composted dung (Figure 2a). A 

significant difference between the plants is revealed (P<0.05). Composted and dried dung were significantly 

different from the control but statistically identical to each other. These results are partially similar to those of 

Asante et al. (2012) in Ghana on the response of M. oleifera to several types of amendments. These authors showed 

that compost contains higher percentage of organic matter than other types of fertilizers. This organic matter is 

available in the long term, thus facilitating good drainage, as well as content of growth hormones such as auxins, 

gibberellins and cytokinins. Furthermore, it increases the cation exchange capacity, the biomass of microorganisms 

and their activities (Mulaji, 2011).  

 

Regarding the seeds origin of the plants, the height of the plants after 105 days varies from 19.30 ± 1.90 cm for 

provenance 3 (Adamawa) to 23.09 ± 1.93 cm for provenance 2 (North) (Fig 2b), with a non-significant difference 
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(P>0.05). These results are in agreement with those of Förster et al. (2015) in Germany on the growth of different 

ecotypes of M. oleifera. 

 

 

 

 

 

 

 

 

 

 

 

T0 = Control P1 = Far-North 

CD = Composted dung P2 = North 

DD = Dried dung P3 = Adamawa 
Figure 2: Growth in height of M. oleifera according to different types of fertilization (a) and provenances (b). 

 

Depending to manure-provenance interaction, the height of the seedlings oscillates between 12.34 ± 4.09 cm for 

provenance 2 (North) untreated and 29 ± 2.84 cm for provenance 1 (Far North) treated with composted dung (Table 

I),with a non significant difference (P>0.05). 

 

Table I:-Interaction between origin and fertilizer on height growth of M. oleifera plants. 

Origin/manure Control  CD DD Average 

P1                     13.27 ± 3.47 29 ± 2.84 25 ± 3.38 22.42 ± 3.23 

P2                     12.34 ± 4.09 28.81 ± 3.38 26.03 ± 2.74 22.39 ± 3.40 

P3                     18.72 ± 3.47 22.08 ± 3.07 18.02 ± 3.3 19.60 ± 3.28 

Average           14.77 ± 3.67 26.63 ± 3.09 23.01 ± 3.14 21.47 ± 3.30 

        

Radial growth of M. oleifera:- 

According to different amendements, radial growth of seedlings 105 days after sowing varied from 4.46 ± 0.42 mm 

for control to 7.11 ± 0.35 mm for composted dung treatment with an average of 6.02 ± 0.65 mm (Fig 3a), with a 

significant difference (P<0.01) between the types of fertilization. These results are partially I accordance with those 

of Asante et al. (2012) in Ghana on the growth of M. oleifera following various types of amendments. Composted 

and dried dung were significantly different from the control but statistically identical to each other. 

 

Depending on provenance, the diameter of the stems varies from 5.98 ± 0.37 mm for provenance 1 (Far-North) to 

6.31 ± 0.39 mm for provenance 2 (North) (Fig.3b), with a non significant difference (P>0.05). These results are in 

according with those of Patricio et al. (2012) in Philippine on the adaptability of several provenances of M.oleifera. 

 

 

 

 

 

 

 

 

 

T0 = Control P1 = Far-North 

CD = Composted dung P2 = North 

DD = Dried dung P3 = Adamawa 

Figure 3:-Radial growth of M. oleifera  accordingto different types of fertilizer (a) and provenance (b) 

 

In terms of provenance-fertilization interaction, diametric growth varied between 3.86 ± 0.81 mm for provenance 2 

(North), control, and 8.12 ± 0.67 mm for provenance 2 treated with composted dung (Table II). There is no 
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significant difference (P>0.05). These results are in agreement with those of Baiyeriet al. (2015) in Nigeria on the 

growth performance and nutritional quality of three M. oleifera accessions at variable levels of manure and watering 

intervals 

 

TableII: Origin-fertilizer Interaction on radial growth of M. oleiferaplants. 

Origin/manure  Control CD DD Average 

P1                     4.04 ± 0.69 7.21 ± 0.56 6.70 ± 0.67 5.98 ± 0.64 

P2            3.86 ± 0.81 8.12 ± 0.67 6.95 ± 0.55 6.31 ± 0.67 

P3                     5.48 ± 0.69 6.00 ± 0.61 5.91 ± 0.65 5.79 ± 0.65 

Average            4.46 ± 0.73 7.11 ± 0.61 6.52 ± 0.62 6.02 ± 0.65 

 

Number of leaves:- 

At 105 days after planting, the number of leaves ranged from 8.21 ± 0.51 in untreated seedlings to 10.32 ± 0.39 for 

those treated with the composted dung with 9.24 ± 0.74 as average (Fig. 4a). The analysis of variance indicates a 

significant difference (P˂ 0.001). These results are in agreement with those of Adebayo et al. (2011) on the 

evaluation of several organic amendments including compost on the development of M. oleifera in Nigeria 

 

On the same date, the number of leaves according to provenance varies from 8.21 ± 0.51 for seedlings from 

provenance 1 (Far North) to 10.32 ± 0.39 for those from provenance 3 (Adamawa) (Fig. 4b), but with  no significant 

difference (P>0.05). These results are in agreement with those of Ndubuakuet al. (2015) in Nigeria who tested the 

effect of chicken droppings on the growth of 3 provenances of M. oleifera seeds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T0 = Control P1 = Far-North 

CD = Composted dung P2 = North 

DD = Dried dung P3 = Adamawa 

Figure 4:- Number of leaves of M. oleifera according to type of fertilizer (a) and provenance (b) 

For manure-provenance interaction, the number of leaves per seedling oscillates between 7.44 ± 0.76 in untreated 

seedlings of provenance 1 and 10.62 ± 0.62 in those of the same provenance fattened with the composted cow dung 

(Table III), with no significant difference (P>0.05). These results are in agreement with those of Larwanou et al. 

(2014) in Niger on the interaction between fertilizers and water regime applied to the growth of M. oleifera. 

 

Table III:-Origin-fertilization interaction on the number of leaves of M. oleiferaplants 

Origin/manure  Control    CD DD Average 

P1 7.44 ± 0,76  10.62 ± 0.62  8.72 ± 0.76  8.92 ± 0.71  

P2  7.44 ± 1,08  10.42 ± 0.74  9.82 ± 0.6  9.22 ± 0.80  

P3   9.76 ± 0,78  9.91 ± 0.67  9.15 ± 0.72  9.60 ± 0.72   

Average  8.21 ± 0,87  10.31± 0.67   9.23 ± 0.69  9.24 ± 0.74  

 

Survival of M. oleifera plants in the field:- 

Regarding the type of fertilizer, the survival rate of the plants at the end of the test oscillates between 47 ± 10.84% 

for control to 75.55 ± 9.72% in dried dung treatment (Fig. 5a) with a significant difference (P˂ 0.01) between 

fertilizer types. 
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Depending on the origin of the plants, the survival rate ranges from 61.11 ± 9.42% for provenance 2 (North) to 

75.55 ± 9,16% for provenance 3 (Adamawa) (Fig. 5b),with no significant difference (P˃ 0.05). Kiragu et al. (2015) 

in Kenya observed survival rates of less than 50% on M. oleifera seedlings grown following different planting 

methods. Cutting does not allow for a sufficiently deep and rapid development of roots comparatively to direct 

seeding. The seeding method influences the survival of M. oleifera plants. 

 

 

 

 

 

 

 

T0 = Control 

 

 

 

P1 = Far-North 

CD = Composted dung P2 = North 

DD = Dried dung P3 = Adamawa 

Figure 5: Survival rate of the plants of M. oleifera  according to the types of fertilizer (a) and provenances (b). 

 

 

 

The interaction fertilitzer-provenance revealed the survival rate that overlaps between 33.33 ± 9.60% for control 

provenance 2 (North) and 86.71 ± 10.84 for provenance 1 (Far North) treated with dried dung (Table IV). No 

significant difference (0.38˃ 0.05) was revealed for this interaction. These results are in agreement with those of 

Costa et al. (2015) in Brazil on the interaction between the density of M. oleifera seedlings at different seasons 

(Winter and Autumn). 

 

 

Table IV: Origin-fertilization interaction for M. oleifera survival rate 

Origin/manure Control CD DD Average 

P1 60 ± 10,80  63.33 ± 10,84  86.71±10.84  70.01 ± 10.82  

P2 33.33 ± 9.60  60 ± 9.78  67.33 ± 10.56   53.55 ± 9.98  

P3 66.66 ± 10.84  76.66 ± 10.12  70 ± 10.20   71.10 ± 10.38  

Average 53.33 ± 10.41  66.66 ±10.24  74.68 ±10.53   64.88 ±10.39  

 

Conclusion:- 
The purpose of this study was to evaluate the growth and development performance of Moringa oleifera according 

to the type of organic fertilizers and provenances.Both (space) for the organic fertilizer types and the provenances, 

the average germination rate was 76.53 ± 4.35%. The type of organic fertilizers has a significant influence on the 

growth of M. oleifera and composted dung was the most effective treatment. Provenances do not reveal any 

significant differences. The two foreign provenances (Far North and North) were adapted very well to the climate of 

the high savannas of Guinea climate and the environment is favorable to blossoming.(space) Each of tree 

provenances(Far North, North and Adamawa) treated with composted cow dung can therefore be recommended to 

growers to improve the yield of M. oleifera. 
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