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Abstract. Maize production faces many constraints, including declining yields due to the steady decline in the fertility of
cultivated soils and attacks by maize plants by pathogenic microorganisms, despite its importance and increasing
demand for environmental pollution in Benin. The exploitation of new biological tools in agriculture opens up
opportunities for innovation and improvement of crop systems to minimize the risks of environmental pollution and food
contamination. This study aims to evaluate the growth of maize (Zea mays L.) in response to arbuscular mycorrhizal
inoculation. Five (5) natives’ strains (Glomus caledonius, Rhizophagus intraradices, Funneliformis geosporum,
Acaulospora capsicula, Acaulospora dilatata and Diversispora globifera) were tested in greenhouse following a device in
complete random blocks. Inoculated plants and chemically fertilized plants were used as controls. The results showed
that co-inoculation of Glomus caledonius, Rhizophagus intraradices and Funneliformis geosporuma improved the growth
of corn plants (80.54%) and dry matter production (109.5%) compared to controls without chemical fertilizers and not
inoculated. This study exhibited that native mycorrhizal fungi halve the recommended dose of 200kg/ha of NPK and 100
kg of Urea for corn fertilization. Results offered an alternative for the recovery of native mycorrhizal fungi in the form of
organic fertilizer.
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INTRODUCTION

World maize production in 2013 was 839 million tons, the basis of the diet of rural populations (N'DA et al., 2014).
compared to 653 million tons for wheat (statistical planet In Benin, maize plays an important role in agricultural
scope, 2013). In most West African countries, maize forms production systems in all agro-ecological areas
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(Adjanohoun et al., 2012). It remains Benin's first local
cereal, with a national production of 1,012,630 tons in
2010, far ahead of sorghum (168,090 tons) and rice
(124,975 tons) (Agro et al., 2014).

Despite the importance of this speculation and
increasing demand, maize productivity is still below 0.5
t/ha against a potential yield of 3 to 5 t/hade depending
on whether or not it has brought mineral fertilizers
(Azontondé et al., 2005). Declining soil fertility is one of
the main causes (Balogoun, 2012). Soil degradation is
one of the crucial problems facing global agriculture (Igué
et al.,, 2013). In Benin, 90% of cultivated land has
symptoms of degradation (Amadji and Migan, 2001), with
differences from region to region. To this end, a lot of
research has led to the development of integrated soil
fertility management technologies (INRAB, 2006).
Unfortunately, very few of these technologies are
adopted by producers because of the changes in
producer behavior required by their use (Toleba, 2017).

Faced with consumer demands for healthy and
environmentally friendly agriculture, farmers are
increasingly turning to ecological intensification (Griffon,
2010) mainly based on the enhancement of agro-
ecological practices. In particular, the introduction of
symbiotic species such as Arbuscular Mycorrhizal Fungi
(AMF) into nutrient optimization is well in line with
ecological systems for sustainable intensification of
agricultural production and therefore maize. These fungi
form a symbiotic association with nearly 80% of plant
species (Garbaye, 2013). This association results an
improvement in plant growth by making available mineral
elements that are naturally inaccessible to the plant
(Cardenas, 2010). Although mycorrhizal fungi are
ubiquitous in natural soils, cropping practices most often
disrupt their populations and diversity (Atama et al.,
2018). Under these conditions, the many experiments
conducted over decades most often demonstrate that the
addition to soils of spores or propagules of these fungi
results in faster plant development and increased yields.
It is in this context that this study was initiated to assess
the effect of the symbiotic relationship between the AMF
native to the rhizospheric soils of Benin and the variety of
maize EVDT- 97- STR- C1 on Ferrous soil in
greenhouse.

MATERIALS AND METHODS
Plant material

The maize variety EVDT 97 STR C1 provided by the
National Institute of Agricultural Research in Benin was
used. It is an early 90-day variety, with a potential yield of
grain ranging from 4 to 5 t/ha in a peasant environment.
The seed of this corn are white color, toothed and their
texture is mid-farinaceous and mid-vitreous. EVDT 97
STR C1 variety has a good resistance to American rust,

striation, helminthosporiose, curvulariose and drought
(Yallou et al., 2010).

Cultivation substrate and fungal inoculum

Three (3) different types of fungal inoculum were tested
in this study. The first and second are co-inoculations
respectively of 3 species of the genus Glomeraceae
(Glomus caledonius, Rhizophagus intraradices and
Funneliformis geosporum), 2 species of the genus
Acaulosporaceae (Acaulospora capsicula and A. dilatata)
and the third is mono inoculation with Diversispora
globifera isolated from the rhizospheric soils of maize in
Benin. Inoculum was produced and multiplied by the
association of spores of each genus of fungi with young
sorghum plants. The sorghum seeds were disinfected in
a bleach solution (5%), then rinsed and soaked in Sterile
Distilled Water (SDW) for 24 hours. Sorghum plants were
grown in greenhouses in pots containing sterilized
substrate consisting of a mixture of clay and peat (2:1v/v)
for four months to ensure good sporulation of the stumps.
After four months of cultivation, the inoculum, consisting
of a mixture of spores and root fragments, was collected
for testing.

Cultivation substrate and seed inoculation

The culture substrate used was a ferrous soil, previously
sifted (5 mm) and steam sterilized (120°C for 1 hour/day
for 3 consecutive days) before use. The chemical
characteristics of the soil were: pH (water) 5.34; organic
matter 1.15%; Ratio C/N 6.43; Pass 153 ppm; CEC 6.72
cmol.kg?; Ca?* 1.53 cmol.kg?; Mg?* 0.773 cmol.kg?; K*
0.355 cmol.kg?. Plastic jars of 3 kg, previously washed
and disinfected with bleach (chlorine at 12 degrees),
were filled at % of the volume with the substrates of the
disinfected soil. Each pot was moistened to 2/9th of the
substrate maximum retention capacity of 1000 ml of SDW
24 hours before sowing (Eteka, 2005). The pots are
watered at 1/9th of the RMC or 500 ml of EDS every 48
hours after germination of the seeds for 30 days. For
each type of inoculum, the amount of inoculum applied
was 20% of corn seeds weight. An amount of water
equivalent to 1200 ml/kg of product was added to obtain
the mixture. The seeds were coated in the resulting
mixture. They were then dried in the ambient air in
accordance with the recommendations of Fernandez et
al. (2000).

Experimental device
The experimental device was a Complete Random Block

of nine (9) three-repeat treatment. The different
treatments are:



- Control = Ctrl (without AMF, nor NPK+ Urea);

- G. caledonius + R. intraradices + Funneliformis
geosporum = Glom;

- A. capsicula + A. Dilatata = Acau ;

- Diversispora globifera = Divers ;

- 50% of the recommended dose of NPK + Urea = ¥
NPK + Urea;

- Glom + 50% of the recommended dose of NPK + Urea
= Glom %2 NPK + Urea;

- Acau + 50% of the recommended dose of NPK + Urea =
Acau Y2 NPK + Urea;

- Divers + 50% of the recommended dose of NPK + Urea
= Divers %2 NPK + Urea;

- Recommended dose NPK + Urea = NPK + Urea.

Collecting growth parameters

Plant height and diameter data were measured every 96
hours from the 7th to the 35th day after sowing. The leaf
surface was measured only on the 35th day after sowing.
At each pot, the height of the corn plant was measured
using a tape meter. The diameter of the plants was
measured using a sliding foot and the leaf surface was
estimated by the product of leaf length and width affected
by coefficient 0.75 (Ruget and Chatier, 1996).

Dry yield

At harvest, 35 days after sowing, the aerial and root parts
of the plant of each pot are harvested per treatment.
Fresh air and underground masses were determined by
direct weighing and air and underground dry masses
were measured after drying at the seed at 65°C for 72 h
until the constant weight (Yadav et al., 2010) for dry
weight determination (DW). Dry matter (DM) will therefore
correspond to the ratio of dry weight (DW) to the weight

of fresh biomass (FB) (in %) (DM = = x 100).

Determining mycorrhization parameters

Measurements of root colonization by the AMF were
made 35 days after sowing according to the coloring
method described by Phillips and Haymain (1970) and
the mycorrhizal root infection estimation was made using
the intersection method developed by Giovannetti and
Mosse (1980) and the reading described by Trouvelot et
al. (1986). Two hundred (200) minigames of corn roots
previously washed and cut into small pieces were
weighed into the test tubes. A 10% KOH solution has
been added. The mixture was left for fifteen (15) minutes
in the ambient air and put in the stub at 90°C for 1 hour.
Roots were then thoroughly rinsed with running water,
drained and put back into the test tubes and then covered
with a 0.05% Trypan blue solution. The mixture was left

in the ambient air for 15 min and the test tubes were re-
placed in the stub at 70°C for 15 min. One hundred (100)
root fragments were appreciated. A class score of
between 0 and 5 corresponding to the estimate of the
proportion of cortex colonized by the mycorrhizal
symbiont was assigned to each of the root fragments
observed. The root observation was made in gridded
boxes using a stem DRC/ZEISS binocular magnifying
glass (x180) equipped with an eye x10/23 mm tilted at 45
degrees. The presence of shrubs, vesicles and hyphae
was noted simultaneously. The rate of mycorrhization
was apprehended by the parameters of shrub
mycorrhizal infections. Two (2) parameters of shrub
mycorrhizal infections were calculated:

- The frequency of mycorrhization (F) that reflects the

degree of infection of the root system: F(%) = N;"" x 100

where N: number of fragments observed and nq: number
of fragments without trace of mycorrhization.

- The intensity of mycorrhization: m (absolute
mycorrhization intensity) that expresses the portion of the
colonized cortex in relation to the entire root system:

95n;s + 70n, + 30n; + 5n, + n,
N — ng

m (%) =

In this formula, ns, na, N3, N2 and n; are the numbers of
fragments respectively recorded in the five infection
classes marking the importance of mycorrhization: 5 =
more than 95%, 4 = 50 to 95%, 3 = 30 to 50%, 2 = less
than 30%, 1 = trace. It is this parameter that best reflects
the degree of mycorrhization.

Statistical analysis

Data on growth, performance and mycorrhization
parameters were encoded using the 2018 Microsoft Excel
spreadsheet. The graphs were made using the GraphPad
Prism 8.0.2. All analyses were carried out with the R
Core Team 2018. The averages were combined for the
different treatments and compared by Student-Newman-
Keuls (SNK) to the 5% threshold.

RESULTS
Effect of CMA on corn plant growth parameters

The average height of maize plants between the 7th day
after sowing (DAS) and the 15th DAS, did not show any
difference between the different treatments (Figure 1). As
early as 19th DAS, there was a difference (P<001)
between the average heights of corn plants. This
difference had continued until the 35th DAS. Repeated
custom variance analysis results and the 5% threshold
SNK test show that the best height growth was obtained
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Figure 1. Changes in the average height of corn plants by time and by treatment.

Table 1. Arbuscular mycorrhizal fungal effects on corn plants height, diameter and leaf area.

Height (cm) Diameter (cm) Leaf of area (cm?)

Treatments

m g m a m g
Control 27.77° 3.09 1cd 0.26 107.85° 14.29
Glom 28.9° 2.75 1.2p 0.26 157.05¢ 5.77
Acaul 28.6° 1.22 1.17bcd 0.12 121.58¢ 5.12
Diver 27.8° 1.25 1.2bcd 0.26 151.43¢ 3.18
%NPK + Urea 29b 1.00 1.30¢ 0.10 207.65°¢ 3.99
Glom “2NPK + Urea 29.93° 3.97 1.4° 0.17 330.702 18.27
Acaul %2NPK + Urea 28.67° 1.42 1.2bcd 0.10 255.25° 8.50
Divers ¥2NPK + Urea 29.2° 4.28 0.88¢ 0.29 159.66¢ 21.02
NPK + Urea 37.872 0.55 1.932 0.12 272.38° 14.24
Signification ** o o

m = mean; ¢ = Standard deviation; ** = P <0.01 (highly significant); *** = P <0.001 (very highly significant). The means (m) followed of the same

letter are not significantly different.

with plants treated with 100% NPK + Urea followed by
plants treated with Glom %2 NPK + Urea which improved
the height by 4% and 7% respectively compared to plants
treated with %2 NPK + Urea and control plants (without
AMF and NPK + Urea) (Table 1).

The average diameter at the collar of the corn plants
between the 7th DAS and the 11th day after sowing did
not show any difference between the different treatments
(Figure 2). From the 15th day after sowing, there was a
significant difference (P<001) between the average
diameter at the collar of corn plants. This difference had
continued until the 35th DAS with a more noticeable gap
from the 23 DAS. Repeated custom variance analysis
results and the 5% threshold SNK test show that the best
growth in diameter at the collar was obtained with the

plants treated with 100% NPK + Urea followed by plants
treated with Glom %2 NPK + Urea that improved the neck
diameter by 10% and 28% respectively compared to
plants treated with ¥2 NPK + Urea and control plants
(without AMF and NPK + Urea) (Table 1).

Table 1 shows us the results of repeated custom
variance analysis and the SNK test at the 5% threshold of
the leaf surface of the leaves of corn plants at the 35t
DAS. From the table, it appears that maize plants that
received the intake of mycorrhizal shrub mushrooms in
combination or not with %2 NPK + Urea et 100% of NPK +
Urea presented the average values of the highest leaf
surfaces, greater than or equal to 159.66 cm? (P<0.001).
On the other hand, the average leaf surface values of the
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Figure 2. Changes in the diameter at the average collar of corn plants by time and by treatment.

Table 2. Effect of corn plant inoculation on aerial and underground dry matter production.

Aerial dry matter

Underground dry matter

Treatments
m a m g

Control 12.03¢ 1.80 26.89¢ 3.57
Glom 12.93¢d 0.26 69.130c 5.11
Acaul 11.58¢ 2.09 71.87° 2.94
Diver 12.16¢ 0.80 36.67 5.77
1LNPK + Urea 11.88¢ 0.68 62.63°¢ 3.73
Glom »2NPK + Urea 16.432 1.37 76.11° 6.73
Acaul ¥2NPK + Urea 14.25bc 0.95 62.22°¢ 4.59
Divers ¥4NPK + Urea 15.9520 1.61 68.4b¢ 3.90
NPK + Urea 14.72be 2.34 92.862 6.49
Signification i ol

m = mean; ¢ = Standard deviation; ** = P <0.01 (highly significant); *** = P <0.001 (very highly significant).
The means (m) followed of the same letter are not significantly different.

lowest corn plants, about 107.85 cm? were obtained with
control plants (without AMF, nor NPK + Urea). Plants
treated with Glom % NPK + Urea improved the leaf
surface of corn plants by 59.25% and 206.65%
respectively compared to plants treated with %2 NPK +
Urea and control plants (without AMF and NPK + Urea).

Effect of AMF on aerial and underground dry matter

The results of the effect of AMF on air and underground
dry matter production are shown in Table 2. Repeated
measurement variance results show a significant
difference (P < 0.001) of dry matter between different
treatments. Plants treated with Glom and Divers strains in

combination or not with the intake of % NPK + Urea
indicated the best air-dry matter of 36.92 and 32.92% on
the one hand and underground of 200% and 167% on the
other hand respectively compared to control plants
(without AMF, without NPK + Urea).

Rate of colonization of corn plant roots

Observation of the roots of corn plants 35 days after
sowing showed that the roots were well colonized by
shrub-borne mycorrhizal fungi. The percentage of root
colonization varied according to the different treatments
(P < 0.001). The SNK test at the 5% threshold (Table 3)
shows that the best frequency (44.36%) mycorrhization is



Table 3. Effect of corn plant inoculation on mycorrhization parameters.

Frequency (%)

Intensity (%)

Treatments

m o m g
Control od 0 0° 0
Glom 22.33¢ 3.06 23.24b 6.03
Acaul 29.33b 8.96 23.38° 4.29
Diver 24.33b¢ 3.51 20.35P 0.72
¥%NPK + Urea od 0 0° 0
Glom »2NPK + Urea 44.372 2.10 28.982 2.96
Acaul %2NPK + Urea 27bc 2.65 21.46bP 2.31
Divers %NPK + Urea 29be 3.61 20.60° 2.49
NPK + Urea od 0 0° 0
Signification hokk i

m = mean; ¢ = Standard deviation; *** = P <0.001 (very highly significant). The means (m)
followed of the same letter are not significantly different.

Figure 3. Infected corn roots colonized by shrub-shaped mycorrhizal fungi structures. (A: vesicular; h: intra-root
hyphae; H: Extra-root hyphae (x180).

observed at the roots of the plants treated with strains of
G. caledonius - R. intraradices - F. geosporum in
combination with ¥2NPK + Urea followed by plant roots
with strains of A. capsicula - A. dilatata (29.33%) and D.
globifera (29%). As for the intensity of mycorrhization, the
best is obtained by the same treatment (14.66%). In
addition, the intensity of mycorrhization of the roots of
other mycorrhizal plants ranges from 20.36 to 23.37%. It
should be noted, however, that no mycorrhization was
observed at the roots of control plants as well as plants
treated with NPK + Urea and 100% NPK + Urea.
The binocular magnifying glass observations of the roots
of corn plants revealed the presence within them of
hypes and vesicles (Figure 3).

Correlation between different parameters measured
on corn plants

Table 4 shows the correlation between the different
parameters measured on the maize plants. The

correlation is negative and non-significant (r < -0.29 ns)
between mycorrhization parameters and growth
parameters on the one hand, and a low positive
correlation (r > 0.34*) between mycorrhization
parameters and dry matter on the other hand. On the
other hand, there was a high significant positive
correlation (r > 0.6*) between growth parameters and dry
matter parameters.

DISCUSSION

This study clearly shows that maize plants growth is
improved by the simultaneous presence of strains of G.
caledonius + R. intraradices + F. geosporum in
combination with ¥>2 NPK + Urea. The synergistic effect of
its 3 strains of the genus Glomeraceae improved the
growth of maize plants by 24.42 and 80.54% respectively
compared to plants treated with 2 NPK + Urea and
control plants (without AMF and NPK + Urea). Several
authors reported that the synergistic effect of the
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Table 4. "r" correlations between parameters measured on corn plants.

Height Diameter at collar Leaf surface Afr:';l[ltgrry Underrg;?tlé?d dry Frequency Intensity
Diameter at collar 0.88** 1
Leaf surface 0.12 0.13
Aerial dry matter 0.38 0.20 0.18 1
Underground dry matter  0.70* 0.63* 0.75* 0.53* 1
Frequency -0.35ns -0.29ns -0.31ns 0.47 0.19 1
Intensity -0.39ns -0.32ns -0.43ns 0.34* 0.16* 0.97*** 1

* = P <0.05 (significant); ** = P <0.01 (highly significant); *** = P <0.001 (very highly significant); ns= no significant

combination of Glomeraceae species on plant growth.
According to Pellegrino et al. (2011) and Ortas (2014),
the species richness of AMF and their interaction are
known to have a positive impact on growth. Also, Jansa
et al. (2008) stated that functional complementarity has
been observed between species within a community of
AMF colonizing the same root system. The soil of
experiment showed a low fertility. However, the pH (5.34)
and the Carbon-Nitrogen ratio (C/N=6.43) obtained are
favorable for a better expression of Glomeraceae. In their
work, Wang et al (1993) reported that the optimal values
of pH for good AMF expression are between 5.5 and 6.5.
This result shows the beneficial effect of AMF on plant
growth and development as demonstrated by several
research studies by El-yazeid et al. (2007), Laminou et al.
(2009) and Leye et al. (2015). According to Hamza
(2018), mycorrhizal, by associating with plant roots,
facilitate better root development, allowing plants to feed
better.

Plants treated with co-inoculation of G. caledonius, R.
intraradices and F. geosporum in combination with %
NPK + Urea and the D. globifera strain improved aerial
dry matter production by 36.92 and 32.92%. On the other
hand, plants treated with co-inoculation of G. caledonius,
R. intraradices and F. geosporum in combination with 2
NPK + Urea and those treated with co-inoculation of A.
capsicula and A. dilatata induced more the best
underground dry matter by 183 and 163.64% respectively
compared to control plants (without AMF, without NPK +
Urea). Results showed that mycorrhizal plants increased
production of aerial and underground dry matter. Results
confirmed those of Atama et al. (2018) which revealed
that the application of AMF on rice plants (IR841 variety)
in greenhouses increased their root dry matter by more
than 51% (G. mosseae) and 36.41% (A. spinosa)
compared to non-inoculated plants. Moreover, results of
Laminou et al. (2009) in Niger showed that inoculation of
AMF (especially G. intraradices) to plants allowed plants
to increase their yield in total biomass. Also, has been
reported by several that rice roots plants association with
several species of AMF (G. mosseae, G. hoi, G.
versiformae, G. diaphanum, G. geosporum, G. cladonius,
G. clarum, Ascaulosporum spp., Archacospora spp.,

Paragloms spp.) increased root area for better nutrient
acquisition (Zhang et al., 2005, Gao et al., 2007; Raimam
et al., 2007; Rajeshkannan et al., 2009; Fernandez et al.,
2011). The inoculation of the maize plants in our study by
AMF significantly improved the dry weight of the aerial
and root parts. This beneficial role of AMF on
development and dry biomass was also observed on
cucumber (Chen et al.,, 2013), lettuce (Baslam et al.,
2013), pepper (Kaya et al., 2009) and tomato (Mujica
Perez et al., 2010; Copetta et al., 2011; Mujica Perez et
al., 2012).

Indeed, a high level of diversity maintained in a low
intensity farm management system (Adriano-Anaya et al.,
2006) is defensible because each strain of AMF brings
benefits to agricultural production under different stress
situations (Sieverding, 1990), resulting in safer
production, and is compatible with farms whose fragility
and risk aversion are in conflict with high levels inputs
use (Plenchette et al., 2005).

Best frequency (44.36%) mycorrhization is observed at
the roots of plants treated with co-inoculation of G.
caledonius, R. intraradices and F. geosporum in
combination with %2 NPK + Urea. Pellegrino et al. (2011)
reported that a native mycorrhizal inoculum was also
effective on Trifolium alexandrinum L. However, the low
frequency (29%) of mycorrhization observed in plants
treated with the co-inoculation of A. capsicula + A.
dilatata in combination with 2 NPK + Urea is explained
by the fact that some native AMF species are not
necessarily better adapted to specific soils in improving
growth and nutrient uptake (Schreiner, 2007). As for the
intensity of mycorrhization, the best performance is
obtained the previous treatment (14.66%). The absence
of mycorrhiza at control plants roots as well as those
treated only with chemical fertilizers confirmed that the
study soil has been well sterilized. However, these results
were compared to those obtained by Wang et al. (2015)
and Jeong et al. (2015) which reported mycorrhization
rates of about 50% of rice seeds inoculated with AMF in
nurseries. During this period, fungi most likely began to
grow, causing their energy reserves to decrease (Douds
et al, 1995), which may explain its lack of
aggressiveness in the roots of corn plants. In addition,



the absence of shrubs and a strong dominance of intra-
and extra-root hypes are signs of early root colonization,
which explains the low correlation between growth and
mycorrhization parameters. Low root colonization may be
due to the confinement of roots in the pots reducing
oxygen concentration around the roots. On the other
hand, the direct effect of mineral fertilizers on fungi in
pots may influence root colonization. Graham and
Syvertsen's (1984) work on Citrus plants showed that
fertilization increased the amount of phosphorus in the
leaves but decreased the rate of root colonization by
Glomus intraradices from 64 to 23%. This low
colonization could also be due to the maize seed (EVDT-
97- STR C1) which is an improved variety. According to
Harrier and Watson (2003), a decrease in mycorrhizal
dependency has been observed in all cultivars developed
since 1950. This results in a loss of plant potential to
benefit from AMF inoculation or cultivation practices that
increase soil ineffectiveness. Plenchette et al. (2005)
exhibited that breeding maize varieties resistant to fungal
diseases shows a greater inability to mycorrhizal
colonization. However, these observations may be due to
the short growing period, but also to non-optimal growing
conditions for both the host plant and fungal symbiotes
(Khasa et al., 1990).

It should also be remembered that the behavior of
endo-mycorrhizal strains is highly variable and their
effectiveness depends on their degree of ineffectiveness
(Nouaim et al.,, 1994). In fact, species that are not
effective under normal conditions are not effective under
stress conditions, for example. Sieverding and Toro
(1988), by inoculating cassava plants with 7 species of
AMF, found that under good water conditions 5 species
are effective, whereas under water stress, only 3 species
are able to increase growth compared to no mycorrhizal
plants. However, for a first level of sorting, strains most
effective for growth and mineral nutrition are those that
colonized roots and produced the most extra-root
mycelium, should be able to be used (Sanders et al.,
1977). Because of the importance of endo mycorrhizal
fungi, especially in poor soils and arid and semi-arid
areas, it is in the best interest to manage this symbiosis
through appropriate agronomic practices (Sieverding,
1991; Abbott and Robson, 1994).

CONCLUSION

Results showed that co-inoculation of G. caledonius, R.
intraradices and F. geosporum natives of rhizospheric
soils of maize in Benin reduced by half the recommended
dose of 200 kg/ha of NPK and 100 kg of Urea for corn
fertilization. This has resulted in an increase in size,
diameter at the collar and leaf surface of corn plants, as
well as higher dry matter yield compared to control
plants. However, these results will need to be replicated
in real-world environments until the full maturity of corn
plants for an actual assessment of root symbiosis effects

in the study.
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