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pesticide consisting of a mixture of fungicide and insecticide. In order to
compare these effects with a baseline situation, controls where groundnut
plants were not administered biopesticides or chemical pesticides were
used. One trial with an experimental total randomisation design with 24
treatments and 3 replicates was conducted. The results showed that the
chemical pesticide and neem juice were found to be more effective
against groundnut pests and diseases. Other biopesticides, although not
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Introduction:-

Niger, like other countries in the Sahel, has endured increased food shortages in recent decades. In order to achieve food
self-sufficiency in the sub-region in general and in Niger in particular, a policy of priority agreement to cereal crops is
recommended. This self-sufficiency takes into account all other food crops and cash crops, including groundnuts, which
seem to be great interest to the population. Indeed, groundnuts are a multidirectional crop because they serve both as a
source of food for the population and as a source of monetary income for producers (Thiam, 1989). Peanuts are a food rich
in protein (30%) and lipids (50%). Its carbohydrate content amounts to about 7.5%. The peanut proteins found in most
legumes are glycoproteins called leptins. They have the property of binding specifically to oligosaccharides (Bonhomme
and Ndiaye, 1992). Groundnuts remains a plant with great potential for which it is imperative to develop and carry out
research programs to achieve a better profitability of the sector in order to make it more attractive. The nutritional value of
peanuts is undeniable, its richness in edible oil, various proteins, and its contribution to the fight against malnutrition have
earned it widespread consumption in the country. Overall, the demand for groundnuts continues to grow. Exports, if
supported by substantial production, could generate considerable revenues for the developing country. (Thiam, 1989).

However, this production encounters enormous constraints, among which we can note: attacks by insect pests and
funguses, bacteria and viruses diseases. Thus, to improve yields and satisfy the ever-increasing market demand, the use of
synthetic pesticides by producers is almost systematic (Kanda et al., 2013; Mondédji et al., 2015). Chemical pesticides are
the first recourse for farmers because of their immediate effectiveness makes producers forget the health risks associated to
their use (Ahouangninou et al., 2013). However, their harmful effects on humans and the environment and the resistance of
pests and diseases to insecticides have been demonstrated (Assogba-Komlan et al., 2007; Houndété et al., 2010; Mondédji
etal., 2015; Agboyi et al., 2016). Pesticides contain dangerous and toxic substances even at very low doses (Carlos, 2006).
According to Gomgnimbou et al., (2009), their use is a source of health risks, water and soil pollution and the development
of resistance in the targeted pests (Ouédraogo, 2004; Bass et al., 2015; Narayan et al., 2017). The effects of pesticides on
the environment and health are not compatible with the sustainable exploitation of agro-ecosystems, as mentioned by
several authors (Deguine and Ferron, 2004; Narayan et al., 2017).

Environmental pollution, on the other hand, results from the effects of overdose as well as from mismanagement (Kanda et
al.,, 2013; Son et al., 2017). Thus, recently, several works have been carried out to propose alternative methods of
protection, which are not only inexpensive but also respect environment. Biological control through the use of
entomopathogens is a very promising alternative for integrated insect pest management (McGurire et al., 2005). In
addition, in plant protection, the use of biopesticides is an alternative solution in the management of pests. The use of
biopesticides such as botanical extracts and essential oils is known to be effective, biodegradable and poses no danger to
the environment (Sanon et al., 2005; Rochefort et al., 2006; Salma and Jogen, 2011; Sarwar, 2015). Nowadays, several
studies have evaluated the effectiveness of plant extracts in the management of insect pests (Gnago et al., 2010; Fayalo et
al., 2014; Sane et al., 2018). It includes all methods that reduce the nuisance of pests, excluding chemical pesticides and
control methods that directly reduce the populations of pests present. In the broad sense, biological control includes the
varietal resistance of plants, the managements of pest habitats modification, the use of pheromones and growth inhibitors,
natural enemies, the release of parasitoids, etc.

In the context of West Africa, the scientific literature shows that many plants of the West African flora have an enormous
biocidal potential on a wide range of pests. Most of these plants are not cultivated, such as A. indica, probably the most
widely used species as a pesticide plant. But like any other control method, the use of pesticide plants has advantages and
limitations (Yarou et al.). To adopt an effective extension strategy, the search for scientific data on the identification of the
most effective biopesticides remains essential. Also, Schmale et al. (2003) and Velten et al. (2008) find that it is possible to
combine biological control and varietal resistance. It is in this innovative approach to research that the present work focused
on the assessment of the effects of biopesticides on pests and parasitic diseases of crops is carried out. Among the
biopesticides used are extracts based on neem derivatives (Azadirachta indica); tobacco (Nicotiana tabacum); chili pepper
(Capsicum frutescens) and garlic (Allium sativum). It would be wise to compare the effects of the juice of spring rolls,
which are widely used and recommended by studies, to other organic products such as tobacco porridge, chilli juice, garlic
or, if necessary, to chemical pesticides known for their effectiveness in responding to peanut varieties.

1103



ISSN:(0) 2320-5407, ISSN(P) 3107-4928

Int. J. Adv. Res. 13(12), December-2025, 1102-1121

MATERIAL AND METHODS:-
Presentation of the site

The present study was conducted in the urban commune of Diffa located in the extreme east of Niger (between the
Sahelian and the Saharan zones) and is located between 10° 30" and 15°35' east longitude, 13°04' and 18°00' north latitude,

on the site of the National Institute for Agricultural Research (NIRAN) as shown in Fig. 1.
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Fig. 1: Location of the experimental site
BIOLOGICAL MATERIAL:-

It is composed of:

Groundnut seeds: four varieties were used: samnut-24, J1.24, 55-437, and ICIART.
Mature neem seeds collected and dried for the preparation of the juice;

Tobacco leaves for the preparation of porridge;
Dried chilli fruits for the preparation of juice;
Garlic for the preparation of juice.

EXPERIMENTAL DESIGN

In this study, two factors were studied:

Factor 1: effect of the pesticide with five (5) levels which are:

® PO: The control that does not receive any phytosanitary treatment;

P1: Pesticide based on neem seeds at a dose of 10%;

P2: Pesticide made from garlic cloves at a dose of 10%;
P3: Pesticide based on tobacco porridge at a dose of 10%;
P4: Pesticide based on chili pepper at a dose of 10% and;
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® P5: A chemical pesticide prepared with mixture of fungicide and insecticide.

Factor 2: the groundnut variety with four (4) levels which are:
® VI:samnut-24;

e V2:]JL-24;

® V3:55-457 and;

e V4:ICIART.

As the site showed no apparent gradient, the total randomization device was used. The assignment of treatments to the
experimental units is done by random selection. Each level of factor 1 is combined with each of the levels of factor 2. We
will thus have 6*4 = 24 treatments which are:

v V1P0: the control where the samnut-24 variety does not receive any phytosanitary treatment;
V2PO: the control where the JL-24 variety does not receive any phytosanitary treatment;

V3PO: the control where variety 55-437 does not receive any phytosanitary treatment;

V4P0: the control where the ICIART variety does not receive any phytosanitary treatment

v V1P1: the samnut-24 variety receives treatment with the juice of neem seeds at a dose of 10%;
V1P2: the samnut-24 variety receives treatment with garlic clove juice at a dose of 10%;

V1P3: the samnut-24 variety is treated with tobacco porridge at a dose of 10%;

V1P4: the samnut-24 variety receives a treatment with chili juice at a dose of 10%;

v V1P5: the samnut-24 variety receives a treatment with a chemical pesticide (mixture of EMIRE FORT and
MANCOZEB);

V2P1: the JL-24 variety receives a treatment with the juice of neem seeds at a dose of 10%;

V2P2: the JL-24 variety receives treatment with the clove juice of garlic at a dose of 10%;

V2P3: the JL-24 variety is treated with tobacco porridge at a dose of 10%;

V2P4: the JL-24 variety receives a treatment with chili juice at a dose of 10%;

v' V2P5: the JL-24 variety receives a treatment with a chemical pesticide (mixture of EMIRE FORT and
MANCOZEB)

V3P1: variety 55-437 is treated with neem seed juice at a dose of 10%;

V3P2: variety 55-437 is treated with garlic clove juice at a dose of 10;

V3P3: variety 55-437 is treated with tobacco porridge at a dose of 10%;

V3P4: variety 55-437 is treated with chili juice at a dose of 10%;

v’ V3Ps: variety 55-457 is treated with a chemical pesticide (mixture of EMIRE FORT and MANCOZEB);
V4P1: the ICIART variety is treated with the juice of neem seeds at a dose of 10%;

V4P2: the ICIART variety is treated with garlic clove juice at a dose of 10%;

V4P3: the ICIART variety is treated with tobacco porridge at a dose of 10%;

V4P4: the ICIART variety is treated with chilli juice at a dose of 10%;

v V4P5: the ICIART variety is treated with a chemical pesticide (mixture of STRONG EMIRE and
MANCOZEB).

In total, three (3) replicates were used, i.e. 24x3 = 72 experimental units. The units measure 2mx2m = 4m? and the device
measures 18mx16m=288m?.

SOLUTION PREPARATION AND APPLICATION TECHNOLOGY

THE DIFFERENT SOLUTIONS USED IN THIS STUDY WERE PREPARED AS FOLLOWS:

Neem Almond Juice preparation

One of the most important advantages of neem is its insecticidal property. Gueye et al. (2011) reported the presence of
more than 40 active substances with insecticidal properties including azadirachtin, salanine, nimbine, meliantriol and their
analogues that affect the reproductive and nutritional capacities of many pest species. To have 1liter of an aqueous solution
of 10% neem juice, it was necessary to dry and weigh 100g of neem almonds and 900g of water. The almonds weighed are
pounded and mixed with the amount of water weighed for this purpose. According to the area to be treated (48m2), for
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each application he needed 120g of neem almonds for 1080g of water. The next day, before the treatment, a piece of white
soap was taken which was pounded and then, two pinches of three fingers of the crushed soap was taken mixed with the
aqueous solution. Then, the whole thing was stirred until the soap was completely melted. It is this final solution that was
used as a biopesticide based on a 10% of neem almonds.

Preparation of the chilli juice

To prepare 1 liter of 10% chili juice you need 100g of chili fruits and 900g of water. Thus, to treat the area (48m2) 120g of
dried chilli fruit and 1080g of water were needed. The fruits have been pounded and the powder wrapped in a cloth and
then left to macerate in the quantity of water provided for this purpose and the container is kept closed for 24 hours. Then 2
to 3 pinches of soap powder (Marseille soap pillage) were soaked in the aqueous solution. 10% of aqueous solution of chili
pepper is then obtained to treat the required area.

Preparation of the tobacco porridge

To prepare 1 liter of pesticide based on tobacco, it is necessary to crush 100g of dry tobacco leaves without making a powder
and wrap it in a cloth then let it macerate in 900g of water, keep the container closed and in the shade for 24 hours. At the
same time, soak 2 to 3 pinches of soap powder (Marseille soap) in the aqueous solution and leave it macerated for 24
hours. For the preparation of the amount of 10% solution needed to treat the 48m2 area, 120g of tobacco leaves and 1080g
of water were used.

Preparation of the garlic porridge

For the preparation of the biopesticide based 10% garlic, 100g of garlic bulb and 900g of water are needed. The garlic
bulbs are then pounded and wrapped in a cloth and left to macerate in water with 2 to 3 pinches of soap powder (Marseille
soap). The container is kept closed for 24 hours. To prepare the amount of 10% solution needed to treat the 48m2 area, we
will need 120g of tobacco leaves and 1080g of water.

The role of soap is to allow a good adhesion of the product with the aerial parts of the peanut. The pesticides were applied
weekly with a 20 litre sprayer maintained by pressure.

Preparation of the chemical-based porridge

The porridge was prepared with a mixture of chemicals: a fungicide, Mancozeb 80% WP and an insecticide, EMIR FORT
104 EC, based on cypermethrin 72g/l1 and Acetamipride 32g/1. The fungicide acts on fungi and therefore on fungal diseases
as the insecticide on pests. They were applied along with the biopesticides and according to the dose prescribed by the
manufacturer.

THE PARAMETERS STUDIED

Groundnuts, although less attacked by insects and diseases than cowpeas, are facing attacks. The most common diseases of
groundnuts are crown rot (young and adult) caused by aspergillus niger and sclerotium rolfsii, dry rot caused by macrophomina
phaseolina, late and early leaf rot caused by cercospora arachidicola and phaeoisariopsis personata, pod rot caused by rhizoctonia
solani and fusarium spp., the green rosette caused by peanut rosette virus and the clump caused by the clump virus. Groundnut
pests include nematodes, caterpillars and aphids. An application of organic or chemical pesticides would make it possible to
control these pests and diseases on groundnuts. The effectiveness of this control would result in a disappearance or, failing that, a

decrease in attacks. Thus, during this study the following parameters were studied. These are:[] foliar attacks by pests;

leaves attacked by pests
Leaves attacked by yellowing;
Rotten pods;

Rotten roots;

Rotten snares;

Pod yield;

Grain yield,

Weight of 100 grains;
Biomass yield and;

Dry matter yield.
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DATA COLLECTION METHODS:-

Observations relative to leaves were made every two days after pesticide application until the next application. At the same
time, in addition after noting presence of pests on groundnut leaves, it was also mentioned that the leaves had been
attacked. That was the same for the pods. The idea is that the toxicity of a pesticide should prevent pests landing on the parts
of the plant that have undergone treatment. At harvest, the observations consisted mainly of counting the number of rotten
pods, and weighing these pods and the grains that they contain.

Furthermore, it is appropriate to note the presence of parasitic diseases in order to measure the effectiveness of organic
pesticides on fungi, bacteria and viruses. Each pathogen is associated with specific symptoms to one or more diseases.
These symptoms will be used to determine the causative agents in the event of infection. The effectiveness of a bio-
pesticide should allow the disappearance or reduction of symptoms attributable to the presence of germs. Observations
were made in the central part of each experimental unit.

DATA ANALYSIS AND PROCESSING METHODS

The data were submitted to the Excel table and the Minitab 18 software for statistical processing. ShapiroWilks and
Levene tests were performed to check for normality and homogeneity of variances respectively before submitting them to
analysis of variance (ANOVA). A Principal Component Analysis (PCA) was performed to find a link between treatments
and the parameters studied and groupings with a hierarchical ascending classification (CAH) were made.

Results and Discussion:-

Results:-
Effects of treatments on the number of attacked leave

Groundnuts, as well as other legumes such as cowpeas, are attacked by pests, in this case caterpillars, grasshoppers,
aphids, etc., which attack young leaves (Photo 1). Thus, the number of leaves attacked is an important parameter that
testifies the degree of damage caused by these pests. The effectiveness of the treatments can occasion the reduction or even
elimination of attacks on the leaves. Figure 2 shows the evolution of leaves attacks as a function of treatment and time. On
all the curves, those of the controls (V1P0, V2P0, V3P0, V4P0) show that the damage changes much more over time. On
the other hand, the curves for the chemical pesticide (V1P5, V2P5, V3P5 and V4P5) are below all the curves showing that
the plants subjected to these treatments have suffered fewer attacks compared to the others. Indeed, Table 1 gives the
effects of treatments on insect attacks on groundnut leaves. The analysis of this table shows that there is a statistically
highly significant difference between the different treatments. Thus, the controls V1P0, V4P0, V2P0, V3P0 were more
affected by insect attacks on the leaves as opposed to those subjected to the chemical pesticide (V1P5, V2PS5, V3P5 and
V4P5) and to a certain extent to neem juice at a dose of 10% (V3P1 and V4P1). Mixing chemical pesticides and neem
juice at a dose of 10% had more effect on peanut leaves pests. However, the effects of neem juice were not effective
against attacks on the leaves of V1 and V2 varieties. Tobacco porridge at the same dose, even if it did not have the same
effectiveness as the first two, was more effective than garlic and chili juice.
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Fig 2: Evolution of pest attacks on groundnut leaves as a function of treatments on varieties in a) V1: samnut-24; in b)
V2: JL-24; in C) V3: 55-457 and in d) V4: ICIART

Photo 1: Grasshopper attacks in A) and caterpillar attacks in B) on groundnut leaves

Effects of treatments on yellowing of peanut leaves:-

The evolution of leaves yellowing is given in Figure 3. The analysis of this figure shows that the number of leaves affected
by yellowing changes much more over time in the control (V1P0, V2P0, V3P0 and V4PO0). For other treatments, the
evolution of yellowing remains not only similar but tends towards a zero value synonymous as the disappearance of the
disease. Photo 2 illustrates the yellowing of groundnut leaves at the site. Table 1 shows the effects of treatments on
yellowing of groundnut leaves. Analysis of this table shows that there is a statistically significant difference between
treatments. As a result, plants subjected to controls V1P0, V4P0, V2P0, V3P0 were more affected by yellowing as opposed
to those subjected to the chemical pesticide (V1P5, V2P5, V3P5 and V4P5) and to some extent to neem juice at a dose of
10% (V3P1 and V4P1).
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Effect of Treatments on Root Rot in Groundnut Plants

Table 1 gives the average number of rotten roots according to the treatments. The analysis of this table shows that there is no
statistically significant difference between the treatments at the 5% threshold. The treatments therefore had no effect on root
rot.

Effect of Treatments on Groundnut Plant Crown Rot

The average number of rotten snares according to the treatments is given in Table 1. The analysis of this table shows that
there is no statistically significant difference between the treatments at the 5% threshold. The treatments therefore had no
effect on crown rot.

Effect of Treatments on Pod Rot in Groundnut Plants

Table 1 shows the effects of treatments on groundnut pod rot. The analysis of this table shows that there is a statistically
highly significant difference between the different treatments at the 5% threshold. In fact, plants subjected to controls
V1P0, V4P0, V2P0, V3P0 were more affected by the disease, as opposed to those subjected to the chemical pesticide
(VIPS, V2P5, V3PS5 and V4P5) and tobacco porridge at a dose of 10% (V1P3, V2P3, V3P3 and V4P3) and to a certain
extent to neem juice at a dose of 10% (V2P1, V4P1). The mixture of chemical pesticides, tobacco porridge and neem juice

at a dose of 10% had more effect on the rot of the peanut pods.

Table 1: Effects of Treatments on Mean Number of Pest Leaf Holes, Mean Number of Yellowed Leaves, and
Number of Roots, Crown, and Rotting Pods

Average number
Treatment Leaves
Foliar attacks a;tei(lzcl)(:v(iint;y Rotten Pods Rr(())totzl ;Zt;::

VIPO 21.13+15.40° 3.18£1.56° 8.67+3.06™ 1+1° 0.33£0.57°
VIPI 13.10+£8.59"%" 1.05+1.26"%% 4.00+3.46° 0.0+£0.00° 0.66+0.57"
VIP2 15.71£10.03%%* 1.29+0.96"% 6.33+1.528° 0.66+0.57° 0.33+0.57°
VIP3 12.44+9.13%% 1.36+1.08™% 3.67£2.08° 0.33£0.57° 0.00+0.0°
VIP4 17.25+12.41%¢ 1.10+1.07°% 7.000+1™ 0.33+0.577° | 0.33x0.57°
VIP5 9.146+6.011 0+0¢ 3.33+1.52° 0.33£0.577* | 0.33£0.57°
V2P0 21.19+15.40° 3.5+1.19° 13+2° 1.66+0.577° 1.00£0.00°*
V2P1 11.71+7.60% 0.52+0.73%"% 6+2° 0.66+0.577° | 0.00+0.00°
V2P2 12.19+7.75°% 1.07+0.72°% 7.66+1.52% 0.66+1.155° | 0.66+0.57"
V2P3 12.83+8.54™%" 1.65+1.49" 4.66+0.57° 0.00£0.00° 0.66+0.57"
V2P4 15.13+10.82°%" 1.60+1.19° 4.667+1.15° 0.33+0.57° 0.00+0.00°
V2P5 8.229+5.340" 0.14+0.34 4333+1.52° 0.00£0.000° | 0.33+0.57°
V3P0 18.82+12.14™ 3.354+1 87" 8.000+1™ 0.66£0.57° 0.6+1.15°
V3P1 9.18+5.93 0.19+0.36 433+2.52° 0.33+0.57° 0.00+0.00°
V3P2 13.98+8.54™%" 1.43+1.03%% 5.33+2.08° 0.33+0.57° 0.33+0.57°
V3P3 12.69+8.84>%" 1.53+0.78™% 4.333+0.57° 0.00+0.00° 0.33+0.57°
V3P4 14.27+10.89abcdef 1.6+1bcd 3.333+0.57b 0.33+0.57a 0.00:£0.00a
V3P5 8.16+5.2f 0.09:0.27fg 6.000+1b 0.66+0.57a 0.00:£0.00a
V4P0 19.14+13.16ab 3.59+2.05a 8.667+1.15ab 0.66+0.57a 0.66+0.57a
V4P1 8.33+5.53f 0.50+0.42¢fg 6.00=1.73b 0.33+0.57a 0.00+0.00a
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V4P2 12.58+7.09bcdef 0.74+0.59cdefg 7.67£3.79ab 0.66+0.57a 0.00+£0.00a
V4P3 11.60+8.07def 1.31£0.83bcde 3.333+1.528b 0.33£0.57a 0.00£0.0a
V4P4 13.500+6.3bcdef 2.01£0.97b 3.67+2.08b 0.334£0.577a 0.00+0.00a
V4P5 9.04+5.81ef 0+0g 5.00+3b 0.66+1.155a 1.00+0.00a
p-value 0.001 0.001 0.001 0.443 0.086

Averages followed by the same letters on the same column are not statistically different

Effect of Treatments on Peanut Pod Yield

Table 2 gives the average pod yield (in t/ha) of groundnuts, depending on the treatment. The analysis of this table shows
that there is a statistically significant difference between the different treatments at the 5% threshold (p = 0.001). In fact,
the treatments that had the best yields were VIP3, VIP5, V2P1, V2P3, V2P5, V3P1, V3P5, V4P1 and V4P2, while the
V1PO0 treatment had the lowest average pod yield.

Effect of Treatments on Peanut Grain Yield

The average yields (in t/ha) of groundnut varieties are shown in Table 2. The analysis of this table shows that there is a
statistically significant difference between the different treatments at the 5% threshold (p = 0.001). The V1P3, V2P1,
V2P5, V2P3 and V4P5 treatments had the best grain yields. In contrast, the VIPO treatment and to some extent V2P0 and
V3P2 had the lowest average grain yields.

Effect of Treatments on the Weight of One Hundred (100) Peanut Kernels

Table 2 shows the average weight of the hundred (100) grains (in g) of groundnuts, depending on the treatment. The
analysis of this table shows that there is a statistically significant difference between the different treatments at the 5%
threshold (p = 0.001). The treatments that had the best hundred weights were V2P1, V2P2, V2P3, V2P4 and V2P5
followed by V4P5. However, the V1P0, V3P0, V4P0 and V4P1 treatments had the lowest average hundred weights.

Effect of treatments on biomass yield

Table 2 shows the average quantity of biomass (in t/ha) as a function of treatments. The analysis of this table shows that
there is no statistically significant difference between the treatments at the 5% threshold (p = 0.407).

Effect of treatments on dry matter quantity

The yield (in t/ha) in dry phytomass, as a function of treatments, is given in Table 2. The analysis of this table shows that
there is no significant difference between treatments at the 5% threshold (p = 0.118).
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Table 2: Average yield of pods, grain and weight of 100 grains by treatment Phytomass yield (t/ha)

Average pod . Average weight Average Average dry
Treatment yield in t/ha AV.erag.e grain of 100 grains in biomass yield matter yield in
yield in t/ha o (t/ha) (t/ha)
V1PO 2.98+0.40" 1.5040.23¢ 35.43+0.44% 7.56+2.9° 3.253+0.495a
VIPI 3.94+0.28% 1.99+0.20* 38.58+0.15™¢ 11.62+3.96" 4.603+1.368
VIP2 3.91+0.16™ 1.92+0.17%° 37.74+0.21% 8.67+3.61° 5.316+1.246"
V1P3 4.51+0.81° 2.250+0.436 38.64+0.09>¢ 9.607+1.439" 4.266+0.198"
VIP4 3.92+0.45% 1.92+0.23%° 36.7+0.6°%¢ 10.31+1.87° 4.125+0.183"
VIP5 4.33+0.42° 2.21+0.16™ 39.010+0.18%4 10.2142.71° 4.575+1.153"
V2P0 3.30+0.45% 1.623+0.18" 38.09+1.79% 6.56+2.93" 3.3+0.617°
V2P1 4.48+0.45" 2.26040.20° 48.7800+0.11° 9.23+2.03° 3.909+0.46°
V2P2 4.07+0.27" 2.07+0.11%* 45.64+2 48" 10.5+3.01° 4.284+0.449°
V2P3 4.50+0.43° 2.29+0.229° 48.30+1.15° 8.48+1.057° 3.769+0.948"
V2P4 3.87+0.08% 2.07+0.07"* 45.283+1.30° 9.09+0.636" 4.575+1.1°
V2P5 4.43+0.06" 2.25+0.03° 48.56+1.99° 12.4242 36" 5.484+0.855
V3P0 3.57+0.53% 1.70+0.28"° 34.02+1.97° 8.06+2.36" 4.172+0.314°
V3P1 4.51+0.65" 2.18+0.15% 38.90+0.79"¢ 13.21+4.14° 4.79+1.85
V3P2 3.72+0.20™ 1.80+0.07" 36.75+0.43°¢ 10.45+1.463" 4.003+0.191°
V3P3 3.65+0.42% 1.81+0.23"° 39.47+0.12° 10.17+2.79* 3.8812+0.0744°
V3P4 3.45+0.16™ 1.79+0.07°* 37.82+0.43% 9.37+1.35" 3.488+0.212°
V3P5 4.17+0.48° 2.03+0.10™ 38.81+0.16%¢ 10.02+3.76" 4.313+0.98"
V4P0 3.88+0.27% 1.77+0.15"° 35.73+0.09% 8.06+2.32° 3.853+0.359"
V4P1 432+0.31° 2.09+0.24"° 40.37+1.21% 9.887+0.82° 4.266+0.388"
V4P2 4.28+0.35" 2.15+0.11% 38.02+0.8"% 11.76+3.27° 4.837+0.802°
V4P3 3.92+0.37% 1.87+0.15 38.82+3.42¢ 10.9243.18° 4.538+0.601°
V4P4 4.10+0.50™ 2.017+0.21%¢ 38.63+0.74%4 9.79+2.16° 4.612+0.816°
V4P5 4.56+0.29" 2.307+0.227° 41.08+2.49° 10.683+1.014° 4.86620.442°
p-value 0.001 0.001 0.001 0.407 0.118

Principal Component Analysis (PCA) and grouping by hierarchical ascending classification (HAC) of the

treatments

The data collected on the different parameters were subjected to the Principal Component Analysis PCA (Figure 3). The
analysis of this figure shows that the first two (2) axes alone concentrate 73.4% of the inertia. This is enough to interpret the
data. The analysis in Table 3 shows that the variables Rgousse (pod yield), Rgrain (grain yield) and RB (biomass yield) are
positively correlated with axis 1 and therefore characterize this axis. On the other hand, it is negatively correlated with the
variables NTF (Average Number of Leaves Attacked), NFJ (Average Number of Leaves Attacked by Yellowing) and NGP
(Average Number of Rotten Pods).

The joint analysis of Table 3 and Figure 3 shows that the V2P5, V3P1 and to a lesser extent VI1P5 treatments have a
positive correlation with axis 1 and are therefore characterized by a good pod, grain and biomass yield unlike the V1PO,

V3P0, V4P0 and V2P0 treatments. The latter
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are characterized by many leaves attacked by pests and yellowing and many rotten pods. In addition, the V2P0, V2P2,
V2P3, V2P1 and V4P5 treatments are positively correlated with axis 2 and are therefore characterized by a lot of rotten
pods, roots and crowns, despite a good grain yield and a high weight of the hundred seeds. The V3P4, V4P3 and to a lesser
extent V3P3, V3P2 and V4P4 treatments have a negative correlation with axis 2. They are therefore characterized by few
rotten pods, roots and crowns, but a low yield in grain and weight of the hundred seeds.

Figure 4 gives the ascending hierarchical classification (AC) of the treatments, with a similarity level of 56%. The analysis
of this figure suggests seven (7) groups, numbered G1 to G7. The G1 group is made up of the V1P0, V3P0, and V4P0
treatments. As for the G2 group, it is made up only of V2P0. The G3 group is made up of the V1P1, V1P4, V3P2, V1P2,
V2P4, VAP3 and V4P4 treatments. The V3P3 and V3P4 treatments form the G4 group while G5 is made up of V2P1 and
V2P2. As for the G6 group, it consists of the VI1P3, VIP5, V3P1, V3P5, V4P1, and V4P2 treatments. Finally, the G7
group is made up of V2P2, V4P5 and V2P5.

Table 3: Correlation between Treatments and Factor Axes

Variable

PC1

PC2

NTF

-0.383

-0.029

NFJ

-0.373

-0.042

NGP

-0.315

NRP

-0.287

NCP

-0.169

Rgousse

Rgrain

P

RB

RMS

A0

WTE

a5 30

Seconde composante

2 yP1 NEE

L]

75 40 25 i 25

50

1114



ISSN:(0) 2320-5407, ISSN(P) 3107-4928 Int. J. Adv. Res. 13(12), December-2025, 1102-1121

Fig. 3: Principal Component Analysis (PCA) Factor Design
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Legend: NTF: Average number of leaves attacked; NFJ: Average number of leaves attacked by yellowing; NGP:
Average number of rotten pods; NRP: Average number of rotten roots; NCP: Average number of rotten snares; Rgousse :
Pod yield in t/ha; P: Weight of the 100 grains in g; Rgrain: Grain yield in t/ha; RB: Average biomass yield (t/ha); MSY:
Average dry matter yield in (t/ha); V1PO: the control where the samnut-24 variety does not receive any phytosanitary
treatment; V2P0: the control where the variety JL-24 does not receive any phytosanitary treatment; V3P0: the control
where variety 55-437 does not receive any phytosanitary treatment; V4P0: the control where the ICIART variety does not
receive any phytosanitary treatment; VIP1: the samnut-24 variety receives treatment with the juice of neem seeds at a
dose of 10%; V1P2: the samnut-24 variety receives treatment with garlic clove juice at a dose of 10%; V1P3: the samnut-
24 variety is treated with tobacco porridge at a dose of 10%; V1P4: the samnut-24 variety is treated with chili juice at a
dose of 10%; V1P5: the samnut-24 variety is treated with a chemical pesticide (mixture of EMIRE FORT and
MANCOZEB); V2P1: the JL-24 variety is treated with the juice of neem seeds at a dose of 10%; V2P2: the JL-24 variety
receives treatment with the clove juice of garlic at a dose of 10%; V2P3: the variety JL-24 receives treatment with
tobacco porridge at a dose of 10%; V2P4: the JL-24 variety receives treatment with chili juice at a dose of 10%; V2P5:
the JL-24 variety is treated with a chemical pesticide (mixture of EMIRE FORT and MANCOZEB); V3P1: variety 55-
437 is treated with the juice of neem seeds at a dose of 10%; V3P2: variety 55- 437 is treated with garlic clove juice at a
dose of 10; V3P3: variety 55-437 is treated with tobacco porridge at a dose of 10%; V3P4: variety 55-437 receives
treatment with chili juice at a dose of 10%; V3P5: variety 55-457 is treated with a chemical pesticide (mixture of EMIRE
FORT and MANCOZEB); V4P1: the ICIART variety is treated with the juice of neem seeds at a dose of 10%; V4P2: the
ICIART variety receives treatment with garlic clove juice at a dose of 10%; V4P3: the ICIART variety is treated with
tobacco porridge at a dose of 10%; V4P4: the ICIART variety is treated with 10% chilli juice; V4P5: the ICIART variety is
treated with a chemical pesticide (mixture of EMIRE FORT and MANCOZEB).

DISCUSSION:-

The results of this study found that groundnut plants were exposed to various pest attacks at all stages of development, in
particular during vegetative growth. The most pests present are defoliating caterpillars, grasshoppers, aphids, mites, beetles
and thrips. These results corroborate those of Thiam (1989) who stipulate that the most important defoliating insects that
are observed
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in abundance are lepidopteran larvae and beetles; as for the orthoptera, they are also present but not very abundant.
According to this author, these defoliators had a high density between mid- August and mid-September. The results
showed that there is a statistically highly significant difference between the different treatments at the 5% threshold. In fact,
plants subjected to controls V1P0, V2P0, V3P0 and V4P0 were more affected by insect attacks on the leaves as opposed to
those subjected to the chemical pesticide (V1P5, V2P5, V3P5 and V4P5) and neem juice (VIP1, V2P1, V3P1 and V4P1).
The chemical pesticide and neem juice had more effects on peanut leaves pests. Indeed, according to Mouffok et al. (2008),
neem seed extracts containing a mixture of more than 168 compounds consisting of a group of 7 related substances
including azadirachtin A are widely considered to be the main compound with insecticidal properties of neem. According to
the same authors, the application of neem extracts to insect larvae causes their death at different stages of their development,
as well as malformations (reduced longevity and fecundity in adults.

These effects have been observed in several families of insects: lepidoptera (butterflies), dipterans (flies, horseflies,
mosquitoes...), orthoptera (grasshoppers, locusts,...), hymenoptera (very weak for bees) and some species of aphids. This
testifies to the effectiveness of neem extracts on pests. Also, according to several authors (Schmutterer 1990, Saxena 1997,
Musabyimana et al. 2000; Musabyimana et al. 2001; Mondédji et al., 2015; Azandémeé-Hounmalon et al., 2022;
Abdourahamane et al., 2019; Zakari et al., 2016) products extracted from neem seeds have been shown to be effective
against crop pests and nematodes. In addition, the V3 variety (55-457) gave the best results, regardless of the phytosanitary
treatment considered. These results are in harmony with those reported by Adékambi et al., (2010), Tounou; al., (2011) and
Gbenontin,. and Agbaka, 2016. According to these authors, the slow effects of organic pesticides on pests and diseases, their
low persistence and the very limited spectrum of action, compared to that of synthetic products, are often considered a
disadvantage by producers. Similar results have been reported by Rabo et al. (2021). Indeed, by studying the comparative
effects of some biopesticides and a chemical pesticide (Cypermethrin 10 EC) on insect pests and parasitic diseases of
cowpeas, these authors reported that biopesticides, even if they did not have the best results, were able to reduce the
damage of pests and disecases on cowpea leaves, pods and inflorescences. Indeed, biopesticides, although of low
persistence, manage to keep the pest population below the threshold of harmfulness.

This is confirmed by Amoabeng et al., (2014) who reported that under certain conditions, plant extracts can have an
efficacy comparable to that of conventional insecticides. Although this effectiveness is not complete, it can nevertheless
keep the pest population below the threshold and reduce the use of synthetic pesticides used on vegetables. In terms of
pesticide residues, the sanitary quality of crops is thus improved, which can minimize the risk of poisoning the population.
Several authors (Tounou et al., 2016; Harouna et al., 2019; Mondédji et al., 2014; Mondédji et al., 2015; Gnago et al., 2010
and Fayalo et al., 2014; Bambara et al., 2008) reported that botanical extracts significantly reduced the development of
cowpea insect pests and in many cases (cases of neem and castor) the extracts resulted in toxicity effects similar to that
induced by the synthetic chemical insecticide. Consistent results have been reported by Sane et al. (2018). These authors
stipulate that azadirachtin A at 10 g/l was very effective on caterpillars (72% for carpophagi and 91% for leaf-eating
insects) as was the chemical. However, the results on sucking stingers remain mixed (60% for Bemisia tabaci and 32% for
Aphis gossypii). Neem oil extract formulated 1% (Azadirachtin A 10 g/) can be used in integrated pest management of the
main insect pests of cotton.

This study also focused on groundnut diseases. The results showed that the leaves of the groundnut are subject to some
diseases such as yellowing of the leaves. Thus, the average number of leaves attacked by yellowing is statically
significant between the different treatments. The treatments that had the greatest effect on the yellowing of the leaves were
chemical pesticides, neem almond juice and to a lesser extent garlic juice. These results are in line with those of Ahmed and
Boubaker (2018) who, by conducting a study on the effect of aqueous and ethalonic extracts of Rosemary on the growth of
some phytopathogenic fungi, showed a significant antifungal effect of these extracts on three fungi (Penicillium sp,
Aspergillus niger and Aspergillus flavus). Diseases have also concerned groundnut rots. Indeed, this study highlighted rots
on pods, crowns and roots. However, the result was that the treatments had statistically significant effects only on the pod
rot parameter. Thus, plants subjected to controls V1P0, V2P0, V3P0 and V4P0 were more affected in contrast to those
subjected to the chemical pesticide (V1P5, V2P5, V3P5 and V4P5), tobacco porridge (V1P3, V2P3, V3P3 and V4P3) and
neem juice especially in combination with varieties V2 and V4.

Indeed, the chemical pesticide, tobacco juice and neem juice had the best results. However, chili juice, even if it did not
have the same effectiveness as the previous ones, was more effective than garlic porridge. Tobacco porridge is as effective
on groundnut pod rot as the chemical pesticide. Thus, several conclusive studies have focused on the fungicidal properties of
neem. The fungicidal properties of one of these neem formulations have also been studied on the diseases of some plants
such as rose bushes (the white Microsphaera sp and black spots Diplocarpon rosae), lilac (white Microsphaera alni),
geranium (grey mould Botrytis cinerea), tomatoes (stem canker), cucumbers (white ones) at the CRDH, on roses at the
Montreal Botanical Garden, on strawberries (the white and grey mould Botrytis cinerea) and ginseng (Altenaria panax) on
fle d'Orléans, grapevines (white Uncinula necator and downy mildew) on Agriculture and Agri-Food Canada farms in
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Frelighsburg, Quebec and Summerland, British Columbia. As for garlic, it has powerful antimicrobial properties, effective
against many fungal diseases (Bélanger and Musabyimana, 2005).

The treatments had effects on yield parameters such as pod yield, grain yield and hundred (100) seeds weight. However,
they did not affect average biomass and dry phytomass yields. The highest pod yields were obtained by the V1P2, V1P5,
V2P1, V2P3, V2P5, V3P1, V3P5, V4P1, V4P2 and V4P5 treatments. These results suggest that the pesticide is more
important in pod yield than variety. Indeed, the chemical pesticide had the best yield in pods, followed by neem juice and to
a lesser extent garlic juice. This is confirmed by the CPA, which states that the V2P5, V3P1, VIPS5, V2P3, V2P1 and V4P5
treatments are characterized by a good yield of pods, grains, biomass and a high weight of 100 grains. Hierarchical
ascending classification (HFC) grouping puts V2P2, V4P5, and V2P5 in group 7 and VIP3, VIP5, V3P1, V3P5, V4PI,
and V4P2 in group

This corroborates the ACP's analyses. These results are in line with those reported by Rabo et al. (2021). In fact, the study
of these authors has shown, with the ACP, that the yield is greater under chemical treatment than under biological
treatment. Treatments with neem leaves juice, chilli juice and tobacco porridge, even if they haven’t the best yield of pods
and seeds, reduced pest and disease damage on cowpea leaves, pods and inflorescences. This could be explained by the
fact that plant pesticides have a low persistence and a very limited spectrum action.

CONCLUSION

At the end of this study, which focused on the insecticidal and/or repellent effects of biopesticides and a chemical pesticide
on groundnut pests and diseases, the results showed that the chemical pesticide and neem juice were more effective on
groundnut pests and diseases. On the other hand, other biopesticides, even if they did not have the best yield of pods and
grains, were able to reduce the damage of pests and diseases. The ACP has shown that the V2P5, V3P1 and to a lesser
extent VIP5 treatments are characterized by a good yield of pods, grain and biomass unlike the V1P0, V3P0, V4P0 and
V2P0 treatments which are characterized by many leaves attacked by pests and yellowing and many rotten pods. In
addition, the V2P0, V2P2, V2P3, V2P1 and V4P5 treatments are characterized by a lot of rotten pods, roots and crowns. As
for the CAH, it highlights seven (7) groups. The G1 group is made up of controls that have suffered more pest and disease
attacks, while the G6 and G7 groups mainly include those based on chemical pesticides and neem, which have been shown
to be more effective on groundnut pests and diseases. At the end of this study, we can therefore recommend to producers
the use of biopesticides for agroecological management of groundnut pests and diseases.
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