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ABSTRACT  

This study was carried out in the Northern region of Burkina Faso from 2019 to 2020 to evaluate 

the agro - economic performance of Nofosuo compost on cabbage yield. The study used a 

completely randomized Fisher block design to test seven treatments in three replications. The 

applied treatments were: i) T0 (control), ii) T1 (single Nofosuo compost), iii) T2 (Nofosuo 

compost + Organic Fertilizer (OF)), iv) T3 (Nofosuo compost + Mineral Fertilizer (MF)), v) T4 

(Nofosuo compost + OF + MF), vi) T5 (single OF), vii) T6 (single MF). By this experiment, 

under Nofosuo compost (T1, T2, T3 and T4), the growth and yield parameters of cabbage were 

much improved. The study underscored the outperformance of Nofosuo compost combined with 

organo-mineral fertilizer regardless of the other treatments applied (T0, T5 and T6). T4 was 

87.8%, 75% and 71.6% more improved than T0, T5 and T6 respectively. In addition, it was 

found that the single Nofosuo compost T1 was the most economically profitable as its value-to-

cost ratio (14.23) and return on investment (1707.14) were the highest compared to the others. 

This study would therefore help farmers to decide how to manage this organic fertilizer in their 

vegetable crop production. 
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1. INTRODUCTION  

Vegetables are increasingly recognized as essential for food and nutrition security. They are the 

most abundant source of vitamins, minerals, dietary fiber, and phytochemicals, essential to 

human health [1] and [2]. Therefore, World Health Organization recommends a minimum intake 

of 400 g of vegetables per day to prevent chronic diseases (heart disease, cancers, and diabetes) 

and provide necessary micronutrients (calcium, iron, iodine, vitamin A, and zinc) to human body 

[3]. Moreover, vegetable production offers a promising economic opportunity which can reduce 

rural poverty and unemployment in developing countries [2]. According to this author, it is also a 

key component of agricultural diversification strategies.  

In Francophone countries, fruit and vegetable production increased by more than 50% in ten 

years between 2004 and 2014 [4]. According to FAOSTAT [5], about 43 million tons of 

vegetables are produced in West Africa and are composed by lettuce (Lactuca sativa L.), tomato 

(Solanum lycospersicum L.), cabbages (Brassica oleracea L.), carrot (Daucus carota L.), 

African eggplant (Solanum macrocarpon L.), onion (Allium ascalonicum L., Allium cepa L.), 

bean (Phaseolus vulgaris L.), cucumber (Cucumis sativus L.), etc. [6] and [7]. Cabbage is a 

nutritious and high-value leafy vegetable widely grown in tropical and temperate regions [8]. 

The major cabbage-growing countries of the world are South Korea, Germany, Japan, India, 

South Africa and China.  

In Burkina Faso, cabbage is one of the main vegetable crops produced on large areas. The 

average area cultivated per producer varies from 100 m2 to 5 000 m2 and an average production 

of 2,500 m2 generates incomes of 275,000 CFA [9]. However, its production is confronted with 

numerous constraints. These include high cost of inputs such as pesticides and fertilizers, and 

attack by pests and diseases. Its production is also threatened by population pressure associated 

with land scarcity and soil degradation. The cultivated land in Burkina Faso is estimated at 

around 09 million hectares and about 04 million hectares are currently under cultivation [10]. 

This situation could be attributed to the severe degradation of land, soil fertility decline, which is 

generally characterized by a low organic matter content and a lack of phosphorus [11]. This soil 

fertility decline is a concern for both farmers and researchers who are looking for strategies to 

increase and maintain soil fertility for intensified agricultural production [12]. One of the 

strategies for improving soil fertility, particularly in ferrallitic soils that have poor nitrogen and 

phosphorus contents, is the use of organic fertilizers [13]. Indeed, using organic resouce leads to 

sustainable land use, which enhances soil properties through soil nutrients availability and 

reduces soil pollution risks [14]. Conventional farming practices could therefore move towards 

more sustainable cropping systems, and natural processes should be exploited. This study is then 
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conducted to assess the agroeconomic performance of Nofosuo compost in cabbage production. 

Specifically, it would seek (1) to evaluate the effect of Nofosuo compost on the growth 

parameters of cabbage, (2) on cabbage yield and yield parameters and (3) to assess its economic 

profitability on cabbage production. 

2. MATERIAL AND METHOD  

2.1. Study area  

The experiment was conducted in the Centre – ouest of Burkina Faso, at the BIOPROTECT-B 

experimental site (Figure 1). The site is located at Soala, at 12°39' N and 1°57' W (Sawadogo et 

al., [15]), in an agro climatic zone with rainfall between 700-900 mm. This site has an area of 3 

ha and housses diverse activities such as composting, market gardening, cereal production and 

agricultural product transformation. 

 

Figure 1: Study area location 

2.2. Experiment design and treatments applied  

The experiment used a completely randomized Fischer Bloc design with 7 treatments in 3 

replications. The applied treatments were: T0 (control), (ii) T1 (100 kg/ha of Nofosuo compost), 

(iii) T2 (100 kg/ha of Nofosuo compost + 30 t/ha of organic fertilizer), iv) T3 (100 kg/ha of 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 07, Issue: 06 "November-December 2021" 

 

www.ijaer.in Copyright © IJAER 2021, All rights reserved  Page 973 

 

Nofosuo compost + 550 kg/ha of mineral fertilizer), v) T4 (100 kg/ha of Nofosuo compost + 30 

t/ha of organic fertilizer + 550 kg/ha of mineral fertilizer), vi) T5 (30 t/ha of organic fertilizer), 

vii) T6 (550 kg/ha of mineral fertilizer). 

2.3. Husbandry practices and Data Collection  

A nursery was set up on ground and 5 g of cabbage seed were sown at the density of 10 cm x 2 

cm. The nursery was then covered with straw and watered regularly. After five days, almost all 

the plants grew and two weeks after, they were brought to the site to be planted. The planting 

was done on plots of 2.52 m² (1.80 m×1.40 m) with a spacing of 0.5 m between plots.  

The experimental area was ploughed and harrowed manually three months before planting. Basal 

applications of Nofosuo compost (100 kg/ha) and organic fertilizer (30 t/ha) were applied to 

plots to be fertilized with these organic resources. Mineral fertilizers, urea (50 kg/ha) and NPK 

(500 kg/ha), were applied in one and two fractions respectively.  

The irrigation was done by watering with watering cans from a dam located near the site.  

Weeding was carried out manually two weeks after planting to avoid weed competition and 

cryptogamic proliferation parasitism.  

The biopesticide Piol was used for plants protections. Field data collection consisted of the 

following operations: 

Growth parameters: The concerned parameters were: 

 The regrowth rate (Rr) was evaluated at 15 days after planting (DAP) using the formula:  

 

 Plant height was measured with a measuring tape at the 30th, 40th, 50th, 60th DAP;  

 Plant diameter was measured with a caliper at the 47th, 62nd, 77th and 92nd DAP  

Yield and yield components: The yield components studied in this experiment were based on 

the length and width of cabbage leave measured with a measuring tape at the 50th DAP. To 

estimate fresh yield, the total numbers of planting hills with well-formed cabbage have been first 

counted in the area of measurement. Afterwards, cabbage was removed and weighed.  

The yield was estimated in kilogram per hectare by dividing their weight by the harvested area 

and multiplying the product by 10,000 for the extrapolation to the hectare. 
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Economic profitability: it was evaluated using two different methods such as 

 The value-to-cost ratio (VCR), to identify the best treatment that can be readily adopted 

by producers.  

 The return on investment (ROI), to see whether the profits obtained after the sale of the 

tomato have made it possible to offset the expenses made during the production.  

These two methods respectively were expressed by the following formulas: 

 

Where X is the net profit, Y is the control net profit and Z is the total variable cost. 

 

Delville [16] and Sawadogo et al. [17] concluded a treatment economically profitable if VCR> 2 

and ROI> 100%. 

3. STATISTICAL ANALYSIS  

To compare variable among treatments, the data were subjected to analysis of variance 

(ANOVA) using GenStat Release 12.1 software. The means were separated by the Newman- 

Keuls test at 0.05 of probability level. 

4. RESULTS AND DISCUSSION  

4.1. Effect of Nofosuo compost on the growth rate of cabbage  

Before starting the experiment, a sample of Nofosuo compost was analysed and this analysis 

showed a neutral pH bio-fertilizer with high levels of organic matter, total N, P, K, and high 

level of exchangeable bases (Table 1). 
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Table 1: Chemical composition of Nofosuo compost 

 

Legend: OM: organic matter; Nt: total nitrogen; Pt: total phosphorus; Kt: total potassium; 

C/N: carbon to nitrogen ratio; Mn: Manganese; Cu: Copper; Zn: Zinc; B: Boron; S: Sulfur; Ca: 

Calcium; Mg: Magnesium; pH: hydrogen potential. 

The analyse of variance performed on the regrowth rate showed high significant (p˂0,001) 

influence induced by the treatments. Treatments based on Nofosuo compost (T1, T2, T3 and T4) 

proved to be the best impacting positively the regrowth rate in this experiment. Moreover, Figure 

2 revealed that compared to the other treatments based on Nofosuo compost, treatment 

combining Nofosuo compost with the organic and mineral fertililizers was the most improving 

the regrowth rate evaluated at 90%. The control treatment (T0) was the less influencing the 

regrowth rate (38.33%). The best regrowth rate found in T4 treatment could be explained by the 

chemical composition of the soil on which this treatment was applied. Indeed, Nofosuo compost, 

made by Farmer Hope Company [18] in Ghana, contains a significant amount of organic matter 

(4.80%), nitrogen (4.08%), phosphorus (3.81%), potassium (3.04%) and high amount of 

exchangeable bases necessary to improving soil fertility by providing essential nutrients for the 

regrowth of cabbage plants and their development. 

 

Figure 2: Regrowth rate as affected by treatments 
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Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost + organic fertilizer, T3: 

Nofosuo compost + mineral fertilizer, T4: Nofosuo compost + organic fertilizer + mineral 

fertilizer, T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer; the bars indicate 

standard errors of means; graphs with the same letters are not significantly different at 5% of 

probability. 

4.2. Effect of Nofosuo compost on cabbage plant height, plant diameter, leave length and 

width  

Data collected on plant height and diameter (Table 2 and Figure 3) and subjected to analysis of 

variance indicated that all treatments had more or less significant influence on cabbage plant 

height and diameter.  

Regardless plant heigh, at 30 and 40 DAP, a highly significant influence (p=0.008 and p=0.001) 

was induced by the applied treatments. The highest heights were recorded in the plots with 

Nofosuo compost (T1 (9.7 cm and 15.8 cm), T3 (9.5 cm and 15.2 cm) and T4 (9.9 cm and 16.7 

cm)) while the lowest height was noted in the control plots T0 (8.1 cm and 11.2 cm). From the 

50th to the 60th DAP, plants height in the plots remained constant and no significant effect 

(p>0.05) was noted. However, similarly to the two first periods, treatments with Nofosuo 

compost (T1, T3 and T4) recorded the highest height.  

Concerning plant diameter (Figure 3), the same observations were made. Treatments based on 

Nofosuo compost (T1, T3 and T4) were the most improving plant diameter. In addition, Nofosuo 

compost combined with organo-mineral fertilizer (T4) was the fertilizer that contributed to the 

best cabbage plant growth and development over the entire vegetative period. 

Regarding cabbage leave length and width, at 50 DAP, data collected and analyzed underscored 

significant (p=0.011) and high significant (p=0.006) effect of treatments on leave length and 

width respectively. Treatments based on Nofosuo compost were found to have the highest leave 

length and width. Specifically, table 3 presented the lowest leave length (13.3 cm) and widths 

(9.67 cm) in the control treatment while those having highest length (20.30 cm) and width (17.28 

cm) were observed in Nofosuo compost combined with organo-mineral fertilizer (T4).  

These growth parameters improvement due to Nofosuo compost combined with the organo-

mineral fertilizer mighed be explained by its beneficial effect on soil and on these growth 

parameters. Similar results were reported by several researches. Some of them found that the 

combined incorporation of organic and mineral fertilizers resulted to the reduction in soil 

nutrients deficiencies under the exclusive use of mineral fertilizers. The case studied by Chand et 

al. [19] on mustard crops highlighted that the combination of the two types of fertilizers led to 

best soil nutrients uptake and played an important role in maintaining soil fertility and crop 
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productivity. Dutta et al. [20] also reported that the combined use of organic and mineral 

fertilizer, compared to organic and mineral fertilizer alone, increases soil fertility, microbial 

biomass and improves soil health. These results are also in agreement with those of Bokhtiar and 

Sakurai [21] who showed that the application of organo-mineral fertilizer contributed to increase 

sugarcane leaf tissue N, P and K uptake more than it was with mineral fertilizer alone. These 

findings also confirm those of Nacro [22], Sawadogo [23] and Tougouma [24] who indicated the 

efficiency of organo-mineral fertilizer in improving soil fertility and crop growth more than 

mineral fertilizer and organic manure applying alone. 

Table 2: Cabbage plant height as affected by treatments 

 

Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost+organic fertilizer, T3: 

Nofosuo compost+mineral fertilizer, T4: Nofosuo compost+organic fertilizer+mineral fertilizer, 

T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer; NS: no significant; Cv: 

coefficient of variation; Pr: probability; means with the same letter in the same column are not 

significantly different at the probability level of 0.05. 
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Figure 3: Plant diameters as affected by treatments 

Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost + organic fertilizer, T3: 

Nofosuo compost + mineral fertilizer, T4: Nofosuo compost + organic fertilizer + mineral 

fertilizer, T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer. 

Table 3: cabbage leave length and width as affected by treatments 

 

Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost+organic fertilizer, T3: 

Nofosuo compost+mineral fertilizer, T4: Nofosuo compost+organic fertilizer+mineral fertilizer, 

T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer; NS: no significant; Cv: 
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coefficient of variation; Pr: probability; means with the same letter in the same column are not 

significantly different at the probability level of 0.05. 

4.3. Effect of Nofosuo compost on cabbage fresh yield  

Cabbage fresh yield assessed at the harvest at 96 DAP and analyzed, showed highly significant 

(p˂0.001) effect of applied treatments. These results showed that, the combination of other 

fertilizer with Nofosuo compost resulted in better yield improvement than the yield from the 

Nofosuo compost in single use. We noted that the combination of mineral fertilizer with Nofosuo 

in single use was more agronomically benefit (101.9 t/ha) than when organic fertilizer was 

combined with Nofosuo in single use (94.1 t/ha). The results presented in Figure 4, reported 

highest yield (133.6 t/ha) when Nofosuo compost was combined with the two fertilizers (organic 

and mineral fertilizers). Compared to the control treatment T0, treatment under organic fertilizer 

(T5) and under mineral fertilizer alone (T6), the Nofosuo compost combined with organic and 

mineral fertilizers (T4) contributed to the best improvement of cabbage yield. Meaning that T4 

was 87.8%, 75% and 71.6% more improved than T0, T5 and T6 respectively. Comparing the 

effect of Nofosuo compost (in single use) with those of the control, organic and mineral fertilizer 

(in single use), we realized that T1 was 82%, 66% and 61.6% more improved than T0, T5 and 

T6. These results highlighted the importance of Nofosuo compost in cabbage production. 

Farmers Hope Company [18], revealed that this organic fertilizer is a high quality organic 

fertilizer improving soil nutrients. It improves organic crop production and maintains the 

sustainability of agricultural lands as it is made with crop residues rich in organic matter. 

According to this Company, Nofosuo resulted in the increase of crops nutritional content in 

Ghana. This is confirmed in this study as the best yields were obtained in all plots where 

Nofosuo compost was applied. Moreover, the high yield improvement due to the combination of 

Nofosuo compost with the organo-mineral fertilizers resulted from the bioavailability of 

nutrients contained in this bio fertilizer. These results are in accordance with those of Ayinla et 

al. [25] and Nyembo et al. [26] who reported crop growth and yield enhancement from mineral 

fertilizers combined with organic matter. These results are also similar to those of Seh [27] and 

Guiatin [28] who demonstrated that composts in combination with organo-mineral fertilizer 

significantly improve vegetable crop yield. This experiment also found that Nofosuo compost 

prevented the occurrence of soil fungal diseases. Therefore, it has some properties leading to 

microbial health and soil aeration improvement. 
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Figure 4: Cabbage fresh yield as affected by treatments 

Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost + organic fertilizer, T3: 

Nofosuo compost + mineral fertilizer, T4: Nofosuo compost + organic fertilizer + mineral 

fertilizer, T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer; the bars indicate 

standard errors of means; graphs with the same letters are not significantly different at 5% of 

probability. 

4.4. Assessing the economic profitability of Nofosuo compost in cabbage production  

The assessment led to the following conclusion: the highest production costs resulted from the 

application of Nofosuo compost combined with the two fertilizer T4 (organic and mineral), to its 

combination with mineral fertilizer (T3) and with organic fertilizer (T2) ; the lowest costs were 

found in T0, T5 and T6 treatments (Table 4). However, compared to other treatments, the gross 

profit values were obtained in treatments based on Nofosuo compost (T1, T2, T3 and T4) (Table 

4). We realized that the gross profit increased when the combination of fertilizers was important. 

Consequently, the gross profit of T1˂T2˂T3˂T4 (Table 4). Although the gross profit was the 

highest in T4 treatment, the VCR and the ROI estimated showed that Nofosuo compost in single 

use (T1) had the highest VCR (14.23) and ROI (1,707.14) (Table 4). Economically, it was than 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 07, Issue: 06 "November-December 2021" 

 

www.ijaer.in Copyright © IJAER 2021, All rights reserved  Page 981 

 

the most profitable treatment. These results asserted those of Kitabala et al. [29] and 

Mankoussou et al. [30] who found that the use of composts is more profitable than that of 

mineral fertilizer. They indicated that the use of composts in vegetable crop production covers 

production costs. And for Delville [16], the treatments based on Nofosuo compost having the 

VCR superior to 2 and ROI superior to 100%, implies that these treatments, especially the 

Nofosuo compost in single use, are really attractive as they are profitable. 

Table 4: Economic profitability of cabbage as affected by treatmentt (FCFA) 

 

Legend: T0: control, T1: Nofosuo compost, T2: Nofosuo compost + organic fertilizer, T3: 

Nofosuo compost + mineral fertilizer, T4: Nofosuo compost + organic fertilizer + mineral 

fertilizer, T4: organic fertilizer, T5: mineral fertilizer, T6: mineral fertilizer 

5. CONCLUSION  

This study showed the possibility to produce high yield of cabbage using organic fertilizer 

especially the Nofosuo compost from Farmers Hope Company in Ghana. The study underscored 

the outperformance of the combination of Nofosuo compost with organo-mineral fertilizers over 

the other fertilizers such as mineral and organic fertilizers in single use regardless of the 

management options and growing conditions. This study also demonstrated that the application 

of Nofosuo compost in single use was very economically profitable as its VCR and ROI were 

greater than 2 and 100% respectively. This study has therefore to merit of helping farmers to 

increase their sources of organic fertilizers and show them how to manage this biofertilizer for 

yield improvement and soil fertility maintain. 
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