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Comparative Effect of The Previous Fertilizer and
The Use of The Biostimulant Banzai on the
Production of Cherries in the Locality of
N'gouanmoinkro in the department of Toumodi,
Central Cote d'lvoire
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Abstract— Cote d'lvoire, a West African country, is the
world's leading cocoa producer. However, cocoa tree diseases
and pests are rampant in all regions and can cause production
losses of up to 60%. In order, to minimize production losses,
several types ofbiostimulants have been put in place, including
the Banzai biostimulant. The objective of this study is to know
the effect of the biostimulant Banzai and the previous fertilizer
on the production of cherries in the locality of N'gouanmoinkro.
This study was carried out according to two devices, a device
comprising a field of cocoa trees who received a fertilizer input
during the last three years (DAE) and another without fertilizer
input received during the last three years (DSE) preceding the
year of experimentation. The results obtained showed that the
plots that received the biostimulant Banzai produced
significantly more cherries than the control plots on which there
was no application of the biostimulant. Indeed,compared to the
controls, the production rate of cherries is more between 33to
70% in the plots without unprecedented fertilizer (DSE) and
between 23to 46% in the plots with previous fertilizer (DAE).
However, the production of cherries is more than twice as high
in the DAE as in the DSE. This study clearly shows the impact of
the use of biostimulants andfertilizers on the yield of cocoa trees
and can be used in the fight against the limitation of damage
produced by pests and diseases of cocoa trees in Cote d'lvoire.

Index Terms— Banzai; Biostimulant; Cocoa; Productivity;
Cote d'lvoire.

. INTRODUCTION

The cocoa tree Theobroma cacaoL[1], a tropical species
native to Mexico, is a small tree of 5 to 7 meters in medium
height, which reaches its full development around the age of
10 years. The cocoa tree produces flowers that as they grow
form a young fruit of less than 6 centimeters called cherries,
which in turn grows to form a berry called pod that can weigh
at maturity between 200 grams and 1 kilogram(Fig.11). This
fruit contains on average nearly 30 to 40 cocoa beans [2] used
in various fields such as cosmetics, pharmacy and food,
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particularly in the manufacture of chocolate.In 2017, world
cocoa production is estimated at 4,645,000 tons, Africa
represents 70% of this share of the world brown bean market

(4]
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Fig.11: Cherrie (left) and pod (right) of cocoa.[3].

As the world's leading producer, Céte d'lvoire produced
2,000,000 tons of cocoa beans in 2018, or 40% of global
supply [5]. The contribution of cocoa on the Ivorian Gross
Domestic Product, employment, land use, production, and
trade of Cote d'lvoire font of this culture the main ofthe
country [6].

However, despite its importancein the socio-economic
development of Cote d'Ivoire, cocoa cultivation is threatened
by cocoa diseases and pests which are rife in all regions [7].
Diseases and pests encountered in cocoa farming include
Cocoa Swollen Shoot Disease (CSSD) (Fig.

Fig.2brown podrot (Fig.

Fig.2mirides, cocoa stalk drillers, moniliosis and witch's
broom [8-11]. These diseases can cause yield losses of up to
60% [7].

To limit the impact of all these diseases and pests and also
to improve the yield of cocoa cultivation, it is recommended
the use of fungicides to limit the impact of fungi, the use of
fertilizers for a better fertilization of the soil and a total
expression of the potentiality of cocoa trees, and the use of
pesticides to curb the spread of harmful insects [12-13]. In
addition, in recent years a new category of biological control
products has appeared on the market for agricultural inputs
[14]. These are biostimulants. These biostimulants are
substances or microorganisms whose primary function is the
stimulation of the natural processes of plants [14]. They
promote and improve the absorption or use of nutrients,
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tolerance to abiotic stresses, the quality or yield of the crop,
regardless of the presence of nutrients [15]. This study was
conducted to determine the combined effect of the use of the
biostimulant Banzai and the previous fertilizer on the
production of cocoa trees.Specifically, it will be necessary
firstly to determine the optimal number of applications of the
biostimulant Banzai and secondly the impact of the use of the
previous fertilizer and the use of the fertilizer during the
experiment on the production of cherries in a peasant cocoa
plantation.

Fig.2Impacts of brown rot (A) and Swollen shoot diseaseon
cocoa pod(B) (Photoby Oro,2017).

Il. MATERIALS AND METHODS

- A. Study site

This study was carried out in N'gouanmoinkro(5° 00’
00"North, 6° 15" 00"West), village located in the
sub-Prefecture  of Moronou inthe department of
ToumodiFig.33).With an area of about 2,837 km?, this
department is located 198 km from Abidjan, the economic
capital and 34 km from Yamoussoukro, the political and
administrative capital of Cote d’Ivoire [16]. Indeed, Toumodi
is a department of high cocoa production, it has an estimated
annual cocoa production of nearly 9,000 tons[16].
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Fig.3Map of the sub-prefecture of Kpouebo highlighting
N'gouamoinkro, experimental site[17].

B.Materials

The plant material consisted of Forastero type cocoa trees
at least 10 yearsold. The technical equipment used is:
thereference product to be tested
Banzai;SUPERCAOfertilizer; an atomizer to apply the
biostimulant Banzai to cocoa trees; a decameter to delimit the
experimental blocks; ribbons and paints to mark the trees.

- C. Methods

The experimental device (Fig.Fig.4 consists of a Fischer
block composed of six (6) randomized plots denoted TO1,
T02, T1, T2, T3 and T4 (Fig.

T T T TP T
T T T TP T
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Fig.4 and repeated three times. Each experimental plot is
composed of twenty (20) cocoa tests.This device was
installed on two sites, a sitewith precedent without fertilizer
(DSE) and another device with preceding fertilizer (DAE).
The previous no fertilizer consists of a field of cocoa trees
that has received no input of fertilizer during the last three
years, while the previous fertilizer consists of a field of cocoa
trees that has received a supply of fertilizers during the last
three years.

o TO1 represents the control without application of
Banzai but with a contribution of fertilizer.

o TO02 represents the control without application of
Banzai without fertilizer input.

o Tlisaplotthat received three applications of Banzai
with a supply of fertilizer.

o T2 is a plot that has received four applications of
Banzai without fertilizer input.

o T3is aplot that received three applications of Banzai
without fertilizer input

o T4 is a plot that has received four applications of
Banzai with fertilizer input.
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Fig.4Experimental device
- D. Observation and data collection

The observations were carried out during nine months
(from July to February). They were made on the trunk of each
test tree at a height ranging from 0 to 2.35 meters. The data
observed were exclusively the number of cherries(immature
pod less than 6 cm in length) produced per test tree. Itis
already counted and marked by strings at the level of the
peduncle.

- E. Data analysis

The descriptive analysisconsisted in the realization
ofhistograms showing the number of cherries produced per
plot and per observation time.lt also consisted in the
realization of boxplots showing the distribution of the
cumulativenumber of cherries produced per elementaryplot
on all the observations made. The comparative analysis was
carried outusing theKruskal-Wallis test,which is an
alternative test of the mean comparison test (ANOVA). This
test made it possible to compare the average number of
cherries produced per elementary plot and per device. Finally,
a classification of treatments according to their effectiveness
was carried out following the Kruskal-Wallistestwhen it was
statistically significant.The statistical analysis was performed
using IBMSPSS 20.0software, and R 3.2.5 software.

I1l. RESULTS

A. Cherries produced in the unprecedented fertilizer device
(DSE)

Fig.5 shows the dynamics of evolution of the number of
cherries produced per plot as a function of the observation
period in the unprecedented fertilizer device (DSE). The
highest production of cherries is observed in the month of
August. Over the entire observation period,theT4 treatment
(four applications of Banzai with fertilizer) produces the
largest number of cherries (3,638).
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Fig.5Evolution of the number of cherriesproducedper
treatment and per month of observation in the DSE device

Fig.6shows theboxplots of the distribution of cherries
produced by treatmentin the DSE device. It shows that overall,
the number of cherries produced in this device is higher in
plots treated with the biostimulant Banzai than in untreated
control plots.However, plot T4 (four applications of Banzai
with fertilizer input) and T1 (three applications of Banzai
with fertilizer input) produced the most cherries in this
unprecedented fertilizer device. The Kruskal-Wallis test, used
to compare the average production of cherriesper plot,shows
that thereis a significant difference (p<0.05).
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Fig.6Boxplotsrepresenting thedistribution ofthecumulative
numberof cherries produced by treatment in the DSE device
The classification of treatments (Table

Tablel according to their efficiency in the production of
cherries has made it possible to group them into two classesA
andB. ClassA, which corresponds to the class of high
production of cherries, contained the treatments which
respectively produced the most (T4, T1, T3 and T2),and class
B withthe control plots (T01 and T02) whichhadthe lowest
averages of cherries’ production.
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Tablell: Classification of treatments according to the
averages of cherries production in the DSE device

Treatments Cherries classification
averages
produced

T4 60,6 A

T1 51,9 A

T3 51,0 A

T2 47,6 A

T02 36,0 B

TO1 35,5 B

B.Cherries produced in the device with previous fertilizer
(DAE)

Fig.7shows the dynamics of theevolution of the number of
cherriesproduced perplot as a function of the

observationperiod in the devicewith previous fertilizer(DAE).

In general, the number of cherries produced per month is
quite close over the nine months of observation with a higher
number (40%) in the month of August and September.
Overall,the plots treated with Banzai producedagreater
numberof cherries than the control plotsoneachmonth of
observation in the device with previous fertilizer.
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Fig.7Evolution of the number of cherries produced per
treatment and per month of observation in the DAE device.
Fig.8Fig.8shows the numberof cherries produced by
treatment in the DAE device. The cherries produced are
higher in plots with Banzai treatment than in plots without
treatment.Plots T1 (3 applications of Banzai with fertilizer)
and T2 (4 applications of Banzai without fertilizer)produced
the most cherries in this device with previous fertilizer unlike
the device without fertilizerwhere plots T4 (4 applications of
Banzaiwith fertilizer) and T1(3 applications of Banzai with
fertilizer) had the most cherries product. The Kruskal-Wallis
test used to compare the production averages of the cherries
shows that there is a significant difference (p<0.05) between
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the plots in this device with previous fertilizer.
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Fig.8Boxplotsrepresenting thedistribution ofthecumulative
number of cherries produced by treatment in the DAE device

The classification of treatments according to their
effectiveness in the production of cherries (TableTable 11 has
made it possible to group the treatments into two classes A
andB. ClassA, of higher efficiency, which contains the plots
having respectively the most produced cherries with
treatments T1, T2, T3 and T4; and class B of low efficiency
with the control plots (T01 and T02) which have the lowest
averages of cherries produced by treatment in the device with
previous fertilizer (DAE).

Table IlIClassification of treatments according to average
hopper production per tree in the DAEdevice

Treatments Cherries classification
averages
produced

T1 139,1 A

T2 135,4 A

T3 127,4 A

T4 117,0 A

T02 110,5 B

TO1 79,4 B

C. Comparison of the cherries produced in the devices with
previous and unprecedented fertilizer (DAE vs DSE)

Fig.9shows the boxplots ofthe distribution of the
cumulative numberofcherries produced by device, whether
with previous fertilizer (DAE) or unprecedented fertilizer
(DSE).1t clearlyshows that the plots of the device with
previous fertilizer (DAE) have produced more cherries than
the plots of the unprecedented fertilizer device. The
Kruskal-Wallis test showed a significant difference (p<0.05)
in the production of the cherries between the two devices.
Indeed, thenumber of cherries produced is twice as high on
the plots of the device with previous fertilizer (DAE) as on
the plots of the unprecedented fertilizer device (DSE) (Table

Tablel and Table Ilit can be deduced that the previous
fertilizer amplifies the effect of the biostimulant Banzai in the
production of cherries.
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Fig.9Boxplotsrepresenting the distribution of the cumulative
number of cherries produced by the DAE and DSE devices.

IV. DISCUSSION

The evolution of the number of cherriesproduced by
treatment during the months of observation showed that the
peak of production occurred during the months of August and
September. This can be explained by the rainy season from
April to June, which favored the peak ofproduction of the
cherriesat this time. Indeed,according to the National
Agricultural  Research  Center (CNRA),theproduction
ofcherries always reaches its greatest annual increase after
periods of rain [18].

The production of cherries by treatment and whatever the
device with or without precedent fertilizer showed a
significant difference between the plots treatedwithBanzai
and the control plots.Indeed, the plots that received the
application of Banzai have significantly produced more
cherries than the control plots that are without application of
the biostimulant. This is in line with the results of Faessel,
which states that biostimulants increase the number of fruits
by limiting the fall of flowers and fruits[15] These results are
also in line with those presented by Oro and his collaborators,
on the effectiveness of thebiostimulant Banzai in the
production of cherries in a context of Swollen Shoot Disease
in the department of Soubré [19].1n addition, the biostimulant
promotes flowering, limits the fall of flowers while
stimulating the vigour of the cocoa tree and its fruits against
external diseases and stresses [14; 20-21]. Indeed,
biostimulants contain extracts of algae that act on the natural
physiological processes of the plant by promoting the
flowering and ripening of fruits [22-23].

The comparative analysis of the production of
cherriesbetween the device without prior fertilizer (DSE) and
the device with previous fertilizer (DAE) showed a
significant difference. Indeed, plots with previous fertilizers
have a production of cherries significantly higher than that of
plots without previous fertilizer. This can be explained by an
accumulation of fertilizers in the soil that improves the
productivity of cocoa trees. Our results areconsistent
withthose of Goulet, which shows that the accumulation of
fertilizers in the soil improves the production yield of cherries
and pods [24]. This, which may therefore explain the fact that
the fertilizer used during this experiment had no significant
effect in improving the production ofcherries and in particular
in the device with previous fertilizer, in the unprecedented
fertilizer, it is nevertheless the plots with fertilizer and Banzai
that have been arithmetically the most productive. These data
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are also in line with those presented by Effendy and his
collaborators who have proved that the lack or misuse of
fertilizers in rural Indonesian cocoa plantations is an
important factor in the decline in the incomes of growers and
in the decrease in the yield of these plantations [25].

V. CONCLUSION

At the end of this study, it appears that the application of
Banzai on plots has a positive effect on the production of
cherries by causing a significant increase in production of the
order of 40 to 50%in plots treated with the biostimulant
Banzai comparedto controlplots without application of
biostimulant. With regard to the effect of the previous
fertilizer, it should be noted that the plots with previous
fertilizers capitalize doubly morethe effect of the
biostimulant by the reinforced and accumulatedfertilization
of the soilthus resulting in a significant improvement in the
production of cocoa trees.
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