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Abstract

Agricultural production in Burkina Faso is low partly because of low and irregular rainfall, but also
because of poor soil fertility. This low soil fertility, linked to the nature of the soils, which are generally
ferric lixisol, is exacerbated by the fact that farmers add very little or no fertilizer to their plots. The
solution of micro dosing granulated fertilizer was beneficial for producers but the time taken for
its manual application was an obstacle to its dissemination. The animal traction micro dose fertilizer
applicator is evaluated at the Saria station to determine its effectiveness. The crop is sorghum and
three treatments are compared: Manual micro dose application of NPK granular fertilizer; mechanized
application of the micro dose of granular NPK fertilizer and of the conventional dose of granulated NPK
fertilizer. The experimental design was a randomized blocs on three-replication. The labor times and the
grain and straw yield of the sorghum are measured. The analysis of variance and the comparison test
performed make it possible to distinguish the production of plots of micro dose 588kgha (manual or
mechanized) from that of the conventional dose of 751kg.ha’. The cost calculation of the practice used
in the plots shows that the working time for the mechanized practice is 7h.ha! while the manual practice
of the application of fertilizer is 27h.ha'. The consequence is that for the costs invested in technology
yield 4.1. The franc invested in the manual practice of the micro dose brings only 2.0 francs and for the
conventional method 2.6. The promotion of the micro dose fertilizer applicator therefore appears useful
in improving productivity in a Sahelian country such as Burkina Faso.

Keywords: Agricultural mechanization; Manual fertilizer application; Micro dose applicator; Sorghum;
Labor cost; Burkina Faso

Introduction

Burkina Faso has a relatively low agricultural production because of the low yields ob-
tained especially in the fields of small producers. Faced with changes in climate parameters
in the sub-region and particularly in Burkina Faso, proven practices and strategies could be
useful to ensure substantial agricultural production for a population experiencing strong de-
mographic growth 3.1°/,,. Burkina Faso is however one of the Sahelian countries with a pre-
dominantly semi-arid climate which faces relatively difficult agroecological conditions due to
its climate and increasing human pressure. This low yield is linked to several factors, includ-
ing low soil fertility. The work carried out by Bationo A et al. [1], AGRA [2], Barro A et al. [3]
show that the micro dose is a solution to increasing yields. The equipment evaluated is a tool
for the application of granulated mineral fertilizer in micro dose to sorghum. Tests planned in
three regions were only carried out in the central region despite the availability of equipment
in all three regions.
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Materials and Methods
The study site

The experimental field was at Saria Agricultural Research Sta-
tion in Burkina Faso (12°16 N, 2°9 W, 300m altitude), character-
ized by a north-Sudanic climate [4]. The average annual rainfall was
800mm. Rainfall is mono-modal, lasts for 6 months (May-October)
and is irregularly distributed in time and space. Mean daily tem-

peratures varied between 30 °C during the rainy season to 35 °C
in April and May. The evaluation was carried out on a Ferric lixisol
with 100cm deep [5].

The tool description

The equipment used was a simple animal (donkey, oxen; horse,
etc.) traction tool (Figure 1). The fertilizer used was granular NPK
(14 23 14).

Figure 1: Animal draft NPK fertilizer micro dose applicator.

The crop

The plant material used in this study was the variety Kapelga

The experimental design

of sorghum [6]. It is an improved local variety with white grain and
short cycle (90 days), disseminated by in Burkina Faso.
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Figure 2: Experimental design (One replication).

The experimental design was a randomized Fisher bloc with
three plots of 15m x 30m or 450m? and three replications (Figure
2). The sowing is done at spacings of 40cm between pockets and
80cm between rows. NPK 14 23 14 fertilizer costs 18,500 F CFA

per 50kg bag. Sorghum grain is sold 152 F CFA kg and straw at 30
F CFAkg™. The labor cost was 187.5 F CFAh™%. The cost of the tool is
4000 F CFAha! [7]. The manual micro dose NPK fertilizer was apply
at the rate of 62.5kgha'. Mechanized micro dose was apply at the
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same rate. The usual recommended dose of Burkina Faso for NPK
on sorghum is 100kgha.

Data collection and statistical analyze

Sorghum grain and straw yields were measured annually at
harvest from the center two rows to avoid edge effects. Rainfall
was measured and collected daily at a weather station. Economic
analysis was done with 130 West African CFA franc (CFA) kg (i.e,,
0.22 USD) for sorghum grain and 30 CFAkg™! (i.e., 0.05 USD) for sor-
ghum straw. The USD to CFA conversion rate used was 1:600. Data
analysis was conducted using ANOVA in XLSTAT software XLSTAT
Version 2016.02.28451. A Newman-Keuls test was used for mean
separation at o= 0.05.

Results
Labor time

The lower labor time is observed on the plot of mechanized fer-
tilizer application. The manual application of fertilizer needs more
labor time (Tablel).

a00 4

Manual microdosze
application

Tablel: Labor time measured during fertilizer application
on plots.

Treatments Labor (hha-1)
Manual microdose application 27+ 2.0
usual recommended dose of Burkina Faso 13 1.4
Micro dose mécanisée 7 0.5

Sorghum yields

The results of the grain yield analysis are shown in the graph in
Figure 3. The conventional rate produces the best yield of 752kgha
. The manual micro dose and the mechanized one has the same lev-
el of grain yield (560 to 589kgha). There is therefore a significant
difference between the production on the conventional plot and
that of the micro dose plots with a probability less than 0.0001. The
low level of yields is due to the fact that the sowing was late (July
10) due to insufficient rains at the start of the season. Analysis of
straw yields shows the same trends. Manual and mechanized micro
dose application induces the same yields (Figures 3 & 4).

Méchanized Microdose Usual recommended

dose of Burkina Faso

Figure 3: Sorghum grain yield.
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Figure 4: Sorghum straw yield.
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Discussion
Comparative cost of sorghum production

The cost of fertilizer application operations is shown in the
graph in Figure 3 below. The manual micro dose comes to 45,000
CFA francs ha™. This cost considers that for the application of the
manual micro dose the producer performs a weeding before apply-
ing the NPK fertilizer. This practice is followed by the applying the
conventional dose which is 36% lower than that of the manual mi-
cro dose. The reduction in the cost of the application by the equip-
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ment is 77% compared to manual practice. This decrease in cost is
due to the fact that the applicator performs the weeding simultane-
ously during the fertilizer application.

Table2: Variation of the ratio value/cost.

Treatments Ratio (Value/Cost)
Manual micro dose application 2,0
Usual recommended dose of Burkina Faso 2,6
Mechanized micro dose application 4,1

Manual microdosze
application

Méchanized
Microdose

Usual recommended
dose of Burkina Faso

Figure 5: Fertilizer application cost.
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Figure 6: Plot of sorghum kapeélga variety with mechanized micro dose on the right (a) and conventional dose on the

left (b) during the flowering period (Saria September 2020.,

Table 2 below shows the ratio of the value of the gain linked
to the technology to its cost. This is calculated with regard to the
costs obtained on the graph of Figure 5 and the grain and straw
yields obtained on each treatment. The highest value is given by the

photo A. BARRO).

mechanized practice of the micro dose of which each franc invested
in technology brings in four times more. For the manual micro dose,
it reduces the cost of the fertilizer applied because the quantities
are smaller but because of the high-working time it does not allow
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for significant financial gain. This practice is quicker and more ef-
ficient that the JAB planter used evaluated by Aikins SHM et al. [8];
Figure 6.

Conclusion and Perspectives

This year, due to the delay in starting the campaign, the level of
yield is quite low. But despite this weakness it is clear from the test
carried out in Saria on sorghum that the use of the micro dose appli-
cator makes the practice of the micro dose twice as profitable. This
result confirms the observations made by Ouédraogo J [7] in 2020
on sorghum in the Kindi regions. Assessment tests in the regions
of Fada and Bobo Dioulasso could not be carried out. To refine the
effect of the mechanized technique in other production conditions.
We want to have more varied conditions and development actor for
real-world testing during this 2021 campaign [9].
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