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Abstract: Anacardium occidentale is one of the most popular fruit trees in the dry tropics. Unfortunately, several genotypes
of this species face the problem of productivity and low variability. The objective of this study is to contribute to the
improvement of the agronomic potential of Anacardium occidentale by aerial layering in Diamaré. Specifically, the effect of
the covering mode and the substrate on the rooting of marcots were evaluated. The work consisted in carrying out a 7 cm
girdling on orthotropic branches having a diameter ranging from 2.54 to 5.73cm, and then sleeves were laid. Three substrates
were used: sawdust previously decomposed, sawdust/black soil mixture (in the proportion One-half) and black soil. The
mantles were covered with aluminum foil and polyethane plastic. The experimental design used was a split plot with three
replications. The substrate constituted the main treatment, the covering mode, the sub- treatment. The experimental unit was 15
marcots. The rooting rate ranged from 98.88+2.24% in marcots covered with aluminium foil to 99.44+1.66% in those covered
with plastic. As for the substrate, it varied from 98.33+2.58% for the substrate composed of black soil to 100% for the
sawdust/black soil mixture. No significant difference was recorded between the modes of covering (P > 0.05) and also for the
substrates (P> 0.05). However Root length ranged significantly (p< 0.01) from 49.6+13.32mm in sawdust to 72.5+23.39mm in
black soil. All treatments were satisfactorily. 4. occidentale shows good aerial layering ability. These results are useful in the
process of improvement the productivity of this species.
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agronomic performances. This poor performance is justified
by the absence of any varietal selection for agronomic
purposes and this reality is common to most cashew orchards
in Africa [3]. One of the major constraints related to cashew
productivity would be genetic [4]. Therefore, there is a need
to propagate genotypes with good agronomic potential and
produce the best false fruits and fruits.

Propagation of woody plants by sexual means remains the
most common mode of propagation [5]. However, this mode
of propagation is evolutionary and does not retain parental
traits. Vegetative propagation is a faster and lower-cost
alternative. It produces clones identical to the mother tree [6].

1. Introduction

Anacardium occidentale or cashew apple tree native of the
Caribbean and northeastern Brazil is among the fruit trees
valued by people in dry tropical areas [1]. It is a species with
high socio-economic potential. All parts of the plant are used.
The false fruit called the cashew apple is formed of sour and
sweet-sour flesh. It is very juicy and very rich in vitamin C. It
is used to make fruit juices, vinegar, wine, alcohol and jams
[2]. Despite the importance of this species, it presents a
diversified genotypes and is often marked by weak



22 Jacques Dominant Beyo et al.: Effect of Covering Mode and Substrate on the Rooting of Marcots of
Anacardium occidentale L. in the Sahelian Zone (Maroua, Cameroon)

In Africa, little works have been done on the vegetative
propagation of Anacardium occidentale. The present work
was initiated to fill this gap. The general objective of this
study is to contribute to the improvement of agronomic
potential of Anacardium occidentale by aerial layering in
Diamaré (Far North Cameroon).

2. Material and Methods
2.1. Presentation of the Study Area

The study was conducted in Diamare (Figure 1), one of the
six departments of the Far North region, in the city of
Maroua (Far North Cameroon). On-station work took place
at the agricultural farm of the Regional College of
Agriculture for the laying of marcots and the French school
“Boukarous” for acclimatization. The Far North is one of the
ten regions of Cameroon bordered by Chad and Nigeria, with
the city of Maroua as the chief town of the Diamare division.
It comprises six departments: Diamaré¢ (Maroua), Mayo Sava
(Mora), Logone et Chari (Kousseri), Mayo Tsanaga
(Mokolo), Mayo Kani (Kaél¢) and Mayo Danay (Yagoua).
This region has an area of 3.424.600 ha with a population of

approximately 3.480.414 inhabitants and a density of 101.6
inhabitants/km® [7]. Agriculture is therefore the main activity
practised by the people of the Far North. The location of this
region on the shores of Lake Chad gives it a hot and dry
climate, with average annual temperatures ranging between
25°C and 30°C [8]. Annual rainfall is concentrated for the
most part over 4 to 5 months from June to October with a
maximum observed in August [9].

Vegetation remains highly influenced by populations. In the
Far North region, on the clay soils of the plains, a thorny
savanna develops that is highly anthropized for off-season crops
[10]. This vegetation is characterized by the following species:
Acacia gerrardii, A. nilotica, A. polyacantha, A. seyal, A.
senegal, Anogeissus leiocarpa, Azadirachta indica, Balanites
aegyptiaca, Boswellia dalzielii, Bridelia ferruginea, Combretum
collinum, C. glutinosum, C. molle, Dichrostachys cinerea,
Daniellia oliveri, Gardenia aqualla, G. erubescens, Guiera
senegalensis, Maytenus senegalensis, Piliostigma reticulatum, P.
thonningii, Prosopis africana, Sclerocarya birrea, Strychnos
spinosa, Vitellaria paradoxa, Vitex madiensis, Ziziphus
mauritiana, etc. In the thorny steppes meet the species such as
Acacia spp., Balanites aegyptiaca et Zizphus spp. [11].
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Figure 1. Location of the study site.
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2.2. Methodology

The installation of the sheaths took place in August 2021.
Using a sharp knife, rings were made on orthotropic branches
whose diameter range between 2.54 cm and 5.73 cm. Branch
girdling consisted of removing the bark over a length of 07
cm [12-13]. Then the cambium was well scraped and the bast
removed to stop the flow of downward elaborated sap. The
substrate bead was held around the incised area with clear
polyethene film and securely taped at the ends. One-half of
the sheaths of each substrate was covered with aluminium
foil (Figure 2) which was tightly bound at the ends to protect
the Marcots from excessive temperatures [14]. The following
inscriptions are made on the sleeves: date, nature of the
substrate and repetition. Three substrates were used: sawdust,
sawdust/black soil mixture in the proportions 1/2 and black
soil. The trial was visited monthly and data collection started
in September 2022 and lasted 5 months. It continued
monthly. Watering of the sleeves was done with a syringe.
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Figure 2. Marcot covered with aluminium foil (a); Marcot covered with
polyethan (b).

The rooted marcots were weaned 5 months after their
installation; then transferred to the nursery for acclimatization.
The acclimatization consisted in putting them in pots of
dimension 24 X 12 cm with arable substrate and then they
were introduced in the propagator of re-education for five
weeks; they were taken out to spend three weeks under the
shed of propagation before being transferred in field.

The experimental design was a split plot with three
replicates. The main treatment is the substrate and the cover
mode the secondary treatment. The experimental unit consisted
of 15 cores. A total of 270 pellets (15 x 3 x 3 x 2) were laid.

The collected data were subjected to analysis of variance
with Statgraphic 5.0. The Excel spreadsheet of Microsoft
Office 2013 allowed us to draw the curves.

3. Results
3.1. Effect of Cover on Rooting of the Marcots

Rooting started 30 days after the installation of the

Marcots. For both coverings, it evolved until day 90 and then
stabilized at the fourth month (120 days). The cores were
densely rooted (Figure 3).

Figure 3. Rooted marcot.

120 days after test placement, rooting rates ranged from
98.88+2.24% in foil-covered marcots to 99.44+1.66% in
plastic-covered marcots (Figure 4). Analysis of variance
revealed no significant difference between exposure modes
(0.5744 = 0.05).
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Figure 4. Rooting rate of marcots as a function of time.

3.2. Influence of the Substrate on the Rooting of the
Marcots

Irrespective of the substrate used, the marcots rooted very
well. The rooting rate increased until the 90th day for all the
substrates and stabilized thereafter. Next to 120 days rooting
ranged from 98.33+2.58% for the black soil to 100% for the
sawdust/black soil mixture (Figure 5). No significant
difference is recorded between substrates (0.3966 > 0.05).
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Figure 5. Rooting among the substrate as a function of time.
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3.3. Interaction of Coverings Modes*Substrates on Rooting
of Marcots

120 days after marcots settlement, rooting rates ranged from
98.334+2.88% for foil-covered sawdust, foil-covered black soil,

and plastic-covered black soil to 100% for plastic-covered
sawdust, foil-covered sawdust/black soil mixture, and plastic-
covered sawdust/black soil mixture (Table 1). Analysis of
variance indicated no significant difference (0.7230 > 0.05).

Table 1. Rooting rates according to the interaction of cover and substrate.

Traitements Sawdust Black soil Sawdust/blacksoil Means

Aluminium foil 98.33+2.88 98.33+£2.88 100 98.88+2.24
Plastic 100 98.33+2.88 100 99.44+1.66
Means 99.16+2.04 98.33+2.58 100 99.16+1.92

3.4. Effect of Covering Mode on Rooting Parameters of
Marcots

Root numbers ranged from 18.8+15.91 in marcots covered
with plastic to 22.76+£20.01 in those covered with aluminium
foil (Table 2). Analysis of variance indicated no significant

difference (0.3963 > 0.05).

Root length ranged from 60.36+18.32 mm in plastic-
covered marcots to 62.8424.86 mm in aluminium foil-
covered marcots (Table 2). No significant difference is
recorded (0.6376 > 0.05).

Table 2. Effect of covering mode on rooting parameters of marcots.

Covering mode Number of roots

Length of roots (mm)

Aluminium 22.76+20.01
Plastic 18.8£15.91
Means 20.78+18.03

62.8+24.86
60.36+18.32
61.58+21.68

3.5. Effect of Substrate on Rooting Parameters of Marcots

Concerning substrate, the number of roots ranged from
16.45+13.93 in the black soil to 25.15+20.06 in the black
soil/sawdust mixture (Table 3). Analysis of variance revealed

no significant difference (0.3174 > 0.05).

Root length ranged significantly (0.0026 < 0.01) from
49.6+13.32 mm in sawdust to 72.5£23.39 mm in black soil
(Table 3).

Table 3. Influence of substrate on rooting parameters of marcots.

Substrates Numbers of roots Lenght of roots (mm)
Sawdust 20.75+19.32 49.6+13.32a

Blacksoil 16.45+13.93 72.5+£23.39b

Black soil/sawdust 25.15+20.06 62.65+21.38b

Means 20.78+18.03 61.58+21.68

Means in the same column followed by the same letter are statistically identical (p < 0.05)

3.6. Effect of Covering Mode*Substrate Interaction on Rooting Parameters of Marcots

The number of roots varied from 14.1£6.44 in the black soil covered with aluminum foil to 31.5£20.11 in the
blacksoil/sawdust mixture covered with aluminum foil (Table 4). Despite this variation, analysis of variance did not reveal a

significant difference (0.3174 > 0.05).

Table 4. Cover mode*substrate interaction on root number.

Treatments Sawdust Blacksoil Blacksoil/sawdust Means
Aluminium 22.7+£25.98 14.1+6.44 31.5£20.11 22.76+20.01
Plastic 18.8+10.22 18.8+18.86 18.8+18.86 18.8+15.92
Means 20.75£19.32 16.45+13.93 25.15+£20.06 20.78+18.03

Roots lengths varied from 49.5£11,16 mm in sawdust covered by plastic to 79.2+26.01 mm in black soil covered by
aluminium foil. (Table 5). Despite this variation, no significant diference was observed. (0.2882 > 0,05).

Table 5. Root length by mode of cover*substrate interaction.

Treatments Sawdust Blacksoil blacksoil/sawdust Means
Aluminium 49.7+15.81 79.2+26.01 59.5+23.74 62.8+£24.86
Plastic 49.5+11.16 65.8+£19.48 65.8+£19.48 60.36+18.32
Means 49.6+13.32 72.5+23.39 62.65+21.38 61.58+21.68
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The marcots are weaned and placed in pots for
acclimatization (Figure 6). They will then be reintroduced
into the farmers production systems.

Figure 6. Weaned marcots in pots and placed for acclimatization.

4. Discussion

Aerial layering applied to Anacardium occidentale was
one of the cloning techniques that responded favourably in a
short time frame. Rooting started 25 days after the marcots
were placed. In Burkina Faso on Sclerocarya birrea, rooting
started 40 days after the marcots were placed [15]. In other
species, roots appear little later, as in the case of Coula edulis
in Gabon, where rooting was observed 120 days after the
installation [16]. The rooting process of the marcots is
influenced by the combination of endogenous and exogenous
factors among which the period of marcotte laying, the
substrates type, the diameter of the branches, the sleeves
covering mode, the use of growth regulators or not etc [17,
18, 19, 14, 201;

According to reference [21], covering the marcottes with
aluminium foil improves the rooting of the sleeves. In the
present work, both modes of covering the sleeves gave
satisfactory results. The trial was initiated during the rainy
season, which shows that moderate solar radiation does not
harm the rooting process of the marcots of this
Anacardiaceae.

Sawdust, black soil/sawdust mixture and black soil used in
the present study optimized the rooting rate of the marcots.
Indeed, these substrates maintain moisture around the ring,
facilitate the circulation of oxygen and water and therefore
are conducive to the rooting of the marcots of Anacardium
occidentale. During photosynthesis, there is an accumulation
of carbohydrates and auxins in the part above the ring band.
These products of photosynthesis thus activate rhizogenesis
in the presence of moist substrates [22]. Reference [19] on
Cola nitida in Congo Brazzaville reports that black soil is the
best rooting substrate compared to peat and compost.
Reference [23] shows that sphagnum moss is a good
substrate for rooting aerial marcots of Argania spinosa. In the
same logic, [24] showed that sphagnum moss is the best
rooting substrate for aerial layering of Vitellaria paradoxa. In

the Guinean savannahs highlands of Adamaoua Cameroon,
the same trend was observed on Berlinia grandiflora.
Sphagnum moss was found to be a better rooting substrate
for marcots than sawdust, black soil and black soil/sawdust
mixture [20].

The length of neoformed roots was significant in the black
soil. This substrate would retain more moisture. At 120 days
after marcots placement, root development was considered
sufficient and then followed by weaning. The high root
production of the marcots is an asset in the process of
transplanting clones into farmers production systems [16].

5. Conclusion

Anacardium occidentale solicited for its false fruit and
kernel has a good aptitude for aerial layering in the Sahelian
zone. Sawdust, black soil/sawdust mixture and black soil
used as well as covering the marcots with plastic and
aluminium foil revealed satisfactory rooting rates. Covering
the sheath with aluminium foil improved the number and
length of roots as did the black soil substrate and the black
soil/sawdust mixture. Layering is one of the inexpensive
techniques for obtaining clones from genotypes with
characteristics desired by farmers. In the future, it would be
desirable to monitor the evolution of clones in the field.
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