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ABSTRACT

Introduction: Arbuscular mycorrhizal fungi form common and widespread associations with 80 % of terrestrial plants. Mycorrhizae
are beneficial for plants and environment, especially in arid and semi-arid areas. Mycorrhization varies depending on plants and fungi.
Objective: The aim of this work is to assess the impact of mycorrhization on the productivity of four African varieties of sesame
(Sesamum indicum L.) under controlled conditions. Methods: The effect of Gigaspora rosea and Rhizophagus intraradices inoculation
on four African sesame varieties (AS09, AS14, AS15 and AS25) was evaluated in the greenhouse. Results: The experimental system
consists of randomized blocks with two factors and three repetitions. The results showed that, on sterile soil without inoculation there
is no mycorrhization. The frequency of mycorrhization is greater than 80 % for inoculated plants, it is 100 % with Gigaspora rosea.
The intensity of mycorrhization for R. intraradices is less than 50 % but greater than this value with G. rosea. Mycorrhization increased
the mass yield of seeds per plant. Conclusion: Mycorrhization is more significant with G. rosea which has led to an increase in the
number of seeds per capsule for the sesame varieties AS09, AS14 and AS15. Yield and mycorrhizal parameters are related to
mycorrhizal fungi and sesame varieties. G. rosea forms the best symbiotic couple with the four varieties of sesame (Sesamum indicum
L.).
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1. INTRODUCTION

Arbuscular mycorrhizal fungi form symbiotic associations with more than 80% of terrestrial plants [1, 2]. These terrestrial
plant symbioses are the most common and widespread in the world [3]. They have a global impact on the mineral
nutrition of plants [2]. The term mycorrhiza, a reciprocal benefit association, comes from the two Greek terms "mukés"
for fungus and "rhiza" for root and designates a symbiotic association between a fungus and the roots of a plant [4, 5,
6].

Mycorrhizal fungi increase the resistance of plants to soil pathogens through the synthesis of antibiotics and the induction
of tannin formation. They secrete phytohormones (auxin, gibberellin, cytokynin, ethylene) which promote the growth of
plants [4]. Mycorrhizal fungi protect the host plant through the synthesis of antibiotics and pathogen-inhibiting
substances, as well as the use of root exudates and stimulation of the development of protective microflora in the
rhizosphere [7].

Arbuscular mycorrhizal fungi have crucial roles for plant ecology and physiology, they are ecologically and economically
important [8, 9]. They allow long-term maintenance of soil fertility and health [10] by modifying the microflora and
increasing the rate of organic matter [3]. Mycorrhizae are beneficial for the plant and have enormous agricultural
potential [5]. Mycorrhizal symbiosis greatly improves adaptation, hydromineral nutrition, plant growth in arid and semi-
arid zones [11] under controlled conditions [12]. Mycorrhizal fungi can be used as biofertilizers to increase the yield of
sesame [12, 13]. The degree of response to arbuscular mycorrhizal inoculation of sesame depends on the varieties and
fungal strains used [13]. Determining the best symbiotic couple is necessary to exploit the agricultural potential of
mycorrhizal fungi [12, 13].

The general objective of this work is to assess the impact of mycorrhization on the productivity of four varieties of
sesame under controlled conditions. Achieving this objective involves: assessing (i) the intensity and frequency of
mycorrhization of these varieties in the presence of the mycorrhizal fungi Gigaspora rosea and Rhizophagus intraradices;
assess (ii) their effects on certain yield parameters (weight of seeds per plant, number of mature capsules per plant and
number of seeds per capsule) and (iii) determine the best symbiotic couples.
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2. MATERIALS AND METHODS

2.1 Plant material and growing medium

The plant material obtained after screening with salinity consists of the seeds of four African varieties of sesame
(Sesamum indicum L.) from Mali (AS09), Cameroon (AS14), Sudan (AS15) and Togo (AS25).

The fungal material consists of mycorrhizal fungi from the collection of the Mushroom Biotechnologies laboratory of the
Plant Biology department of UCAD: Rhizophagus intraradices (NC Schenck and GS Sm.) C. Walker and A. Schuessler
(formerly Glomus intraradices) and Gigaspora rosea TH Nicolson and NC Schenck.

The substrate is the soil, sterilized at 120 © C for 72 h, from the botanical garden of the Faculty of Science and
Technology of the Cheikh Anta Diop University in Dakar. The physicochemical characteristics of the substrate are
summarized in Table 1.

Table 1: The table presents the characteristics of the soil (substrate).

CE
pHeau Ca Mg Na K P S CEC PSE
1/ 2,5 :s':,é:]“ %C | %MO | %N | C/N meq/100g | meq/100g | meq/100g | meq/100g | ppm | meq/100g | meq/100g T% % A% | LF% | LG% | SF% | SM% | 5G%
7.4 65 2,37 |14,086]10,21 | 11 6,9 0,525 0,0425 0,139 48 7,606 15 51|03 |10,75| 2,5 | 1,29 |48,315]| 36,66 | 0,485

T: base saturation rate; PSE: Percentage of Exchangeable Sodium; A: clay; LF: fine silt; LG: coarse silt; SF: fine sand; SM: medium sand; SG: coarse
sand.

2.2 Experimental apparatus

The experimental setup consists of randomized blocks with two factors and three repetitions. The sesame variety factor
(Sesamum indicum L.) consists of four modalities (AS09, AS14, AS15 and AS25) and the inoculation factor includes three
modalities (uninoculated control (NI), inoculated with Rhizophagus intraradices (Ri) and inoculated with Gigaspora rosea
(Gr)). The experimental unit is represented by a pot containing 1.5 kilograms of the culture substrate sterilized at 120 ° C
[13] for 72 h. Inoculation of sesame plants is carried out one week after sowing the seeds [14]. It consists in putting 20
g of inoculum in holes of 2 to 3 cm in contact with the root system of the plants [12, 15]. A light watering is then carried
out to compact the soil. The control received 20 g of sterile soil [16]. In each pot two plants were kept. Watering at
capacity in the field is done every two days with tap water until the end of the plant cycle (maturity of the capsules) in
order to avoid any water deficit [13, 17, 18].

2.3 Measured parameters

Mycorrhization and yield parameters were assessed at harvest [19]. Histological examination under an optical microscope
at x100 magnification made it possible to verify mycorrhization after staining of the roots [14]. The roots are rinsed
thoroughly with tap water to remove the sand particles. They are then placed in test tubes containing a 10% KOH
solution. The tubes are brought to the boil in a 95 ° C water bath for 1 hour to discolor the roots and empty the
cytoplasmic content of the root cells. The discolored roots are rinsed 3 times with tap water and then stained with 5%
Trypan blue. After coloring, 10 root fragments of 1 to 2 cm are mounted between blade and coverslip in a drop of
glycerol.

The frequency and intensity of root mycorrhization were evaluated according to the method proposed by Trouvelot et al.
(1986) [201].

The yield parameters determined among others include: seed yield, nhumber of capsules per plant [19] and number of
seeds per capsule [21]. The number of capsules per plant is counted at maturity. Three capsules chosen at random for
each plant are opened for counting the number of seeds. The seed yield in grams per plant was determined by weighing
with a precision balance.

2.4 Statistical analyses

Statistical analyses are carried out with software R version 3.6.3 (2020-02-29). All data was subjected to the Shapiro-Wilk
normality test. Statistical processing of data with normal distribution is carried out using a parametric approach with
analysis of variance (ANOVA). For non-normal distribution data a non-parametric approach is applied with an analysis of
variance on the ranks of the means. The Tukey test at the probability threshold of 5% is carried out in order to compare
and classify the means or the ranks on the means of the evaluated variables. The frequency and intensity of
mycorrhization are also subjected to the Pearson Chi-square test.
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3. RESULTS

3.1 Frequency and intensity of mycorrhization of four varieties of sesame inoculated with Gigaspora rosea
and Rhizophagus intraradices.

The frequency and intensity of mycorrhization was estimated at the end of the harvest. The roots observed under an
optical microscope show that the colonization of arbuscular mycorrhizal fungi consists of intraracinary hyphae and
vesicles (Figure 1).

Vesicule

Figure 1: Sesame roots observed under an optic microscope at harvest (x100 magnification):

Gr: Gigaspora rosea NI: Not inoculated Ri: Rhizophagus intraradices

The frequency and intensity of mycorrhization are zero in the control treatments (NI) for all varieties (Figures 1b and 3).
The frequency of mycorrhization varies between 96.67% (AS14) and 100% (AS09, AS15 and AS25) for Gigaspora rosea
(Gr) and 90.00% (AS14) and 100% (AS25) for Rhizophagus intraradices (Ri). For all treatments with the exception of
controls, the frequencies of mycorrhization do not show any significant difference (Figure 2 and Table 2).

The intensity of mycorrhization is between 51.03% (AS14) and 67.17% (AS25) with G. rosea (Gr); in the presence of R.

intraradices (Ri), it varies between 25.23% (AS09) and 48.23% (AS15). The intensity of mycorrhization presents a
significant difference within and between varieties, especially compared to the controls (Figure 2 and Table 2).
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Figure 2: Frequency and intensity of mycorrhization of four varieties of sesame
inoculated with Gigaspora rosea and Rhizophagus intraradices.

Bars of the same color with the same letters are not significantly different at the 5% threshold
according to the Tukey test.

Table 2 summarizes the results of Pearson's Chi square test for the frequency and intensity of mycorrhization of the four
sesame varieties. These results show significant differences for the different treatments for the frequency and intensity of
mycorrhization.
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Table 2: Pearson’s Chi-square test results for the frequency and intensity of mycorrhization.

Pearson’s Chi-squared test X-squared df p-value
Frequency of Mycorrhization (FM) 3341.6 35 <2.2e-16
Intensity of Mycorrhization (IM) 1114.7 35 <2.2e-16

3.2 Effect of Gigaspora rosea and Rhizophagus intraradices on the yield parameters of four varieties of
sesame (AS09, AS14, AS15 and AS25).

Table 3 shows the results of the parameters evaluated at harvest. Statistical analyses show an insignificant difference in
seed yield per plant (p-value = 0.0183 *). The number of seeds per capsule (p-value = 0.00151 **) and the number of
ripe capsules per plant (p-value = 0.00133 **) show significant differences (Table 3).

The largest mass of seeds per plant is 2,039.33 + 132.58 mg. It is obtained with the AS15 variety inoculated with the
Rhizophagus intraradices strain. The lowest is 815.00 + 378.59 mg and is produced by the sesame variety ASQ9 in the
very presence of the mycorrhizal fungus mentioned above. Inoculation resulted in an overall increase in seed yield per
plant (Table 3).

The largest number of seeds per capsule is 68.00 + 2.00. It is obtained with the sesame variety AS15 inoculated with
Gigaspora rosea. However, the smallest number of seeds per capsule is 46.67 + 1.15, it is produced by the AS25 variety
inoculated with R. /ntraradices. The arbuscular mycorrhizal fungus G. rosea resulted in an increase in the number of
seeds per capsule compared to controls for all African varieties of sesame. While R. intraradices induced an increase in
this parameter for two varieties: AS09 and AS14 (Table 3).

The number of ripe capsules per plant is greater in the controls (NI). The largest number of mature capsules per plant
(16.00 £ 1.00) is obtained with the control of the AS25 sesame variety. On the other hand, the lowest number (6.33 £
0.58) is given by the AS15 variety inoculated with the G. rosea strain (Table 3).

Table 3: The table showed the effect of Gigaspora rosea and Rhizophagus intraradices on the
yield parameters of four varieties of sesame.

Sesame Inoculations Seed yield/plant Number of Number of ripe
varieties (mg) seeds/capsule capsules /plant
AS09 Gr 1 806,00 + 237,99 & 55,00 2,00 10,67 + 2,08 2

NI 1 199,67 + 455,46 = 46,33 + 2,89 ° 10,67 + 1,53 2
Ri 815,00 + 378,59 ° 48,33 + 4,04 ° 7,67 + 2,08 ¢
AS14 Gr 1 428,00 + 150,05 51,33+ 7,23° 11,67 + 2,08 ¢
NI 1 392,67 + 275,07 % 48,00 + 10,00 ° 13,67 £ 3,79 %®
Ri 1453,00 + 239,11 % 51,00 £ 9,85 ° 11,67 + 2,08 3¢
AS15 Gr 1413,00 + 116,43 68,00 + 2,00 2 6,33+ 0,58 ¢
NI 1897,33 + 182,21 & 60,33 % 3,79 9,67 + 1,15 2>
Ri 2 039,33 + 132,58 2 58,00 % 6,08 9,00 + 0,00 2
AS25 Gr 1732,67 £ 957,70 & 49,00 + 1,00 ° 15,00 + 3,612
NI 1 042,00 + 311,79 % 53,33 £ 4,62 % 16,00 + 1,002
Ri 1 061,67 + 434,36 % 46,67 £ 1,15° 13,33 + 4,51 ¢
Mean 1440,03 + 1149,72 52,94 + 16,06 11,28 £ 7,11
cv 27,12 10,3 21,41
p-value 0,0183" 0,00151™ 0,00133"

Meaning of codes: 0 (very significant) ****’; 0.001 (significant) ***’; 0.01 (not much significant) **’; On the same column, the
means with different letters allow them to be classified into different groups from the highest rate (a) to the lowest (c).

4. DISCUSSION

Our study revealed that the frequency and intensity of mycorrhization are zero in the control treatments (NI) for all
varieties of sesame (Figures 1b and 2). These results are reminiscent of those of Ortowska et al. (2012) who showed an
absence of mycorrhization in the controls of Plantago lanceolata L. on sterile substrate [22]. These results are also
consistent with those of Haro et al. (2012) where no control (uninoculated) was mycorrhizal in four varieties of cowpea
(Vigna unguiculata L. Walp.) [23]. These results proved that the soil is well sterilized [24] and that the control treatments
are free of any contamination [25, 26]. These results suggest that the differences observed for the different parameters
are due to the effect of inoculation [27].

The mycorrhizal response varied from one variety of sesame to another and depending on the inoculated arbuscular
mycorrhizal fungi (AMF), hence the need to select the best symbiotic couples to better exploit the agricultural potential of
AMF (Figure 2). These results corroborate those of Diouf et al., (2009) showing that in sesame the degree of response to
arbuscular mycorrhizal inoculation depends on the variety and the fungal strain [13].
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The frequency of mycorrhization does not present a significant difference within or between varieties for the two fungi
(Gr and Ri) but the difference is significant with the controls (not mycorrhized). These results agree with those of Haro et
al. (2016a) [27]. All the inoculated plants had a mycorrhization frequency greater than more than 80% (Figure 2). These
results join those of Ortowska et al., (2012) who obtained a mycorrhizal frequency of more than 80% in Plantago
lanceolata inoculated with R. intraradices, R. clarus, Funneliformis geosporum and Glomus sp [22]. These results are
contradictory with those of Ricardos et al. (2020) who obtained a mycorrhization frequency of less than 45% in maize
(Zea mays L.) in the greenhouse, they justify this low mycorrhization by the low concentration of oxygen around the
roots confined in the pots [24]. According to Haro et al. (2016b), it can also be linked to a good availability of nutrients in
the soil for plants [28].

The intensity of mycorrhization presents a significant difference between the inoculated treatments and the controls
(Figure 2 and Table 2). These results are consistent with those of Haro et al.,, (2016a) [27]. The intensity of
mycorrhization is less than 50% with R. intraradices for all varieties of sesame (Figure 2). These results are contrary to
those of Ortowska et al., (2012) who showed a mycorrhization intensity of more than 50% of the plants of Plantago
lanceolata in the presence of R. intraradices [22]. However, the mycorrhization intensity of the four sesame varieties
exceeds 51% with the strain of G. rosea (Figure 2). This last result agrees with those of Ortowska et al., (2012) [22].
These results are inconsistent with those of Ricardos et al. (2020) who showed in greenhouse in maize (Zea maysL.) a
mycorrhization intensity of less than 30% due to the low availability of oxygen [24].

The frequency of mycorrhization is very high compared to the intensity (Figure 2). Haro and Sanon (2020) obtained
similar results in sesame (Sesamum indicum L.) [26]. Mycorrhization parameters (frequency and intensity) are negatively
influenced by the increase in total available phosphorus which can become a limiting factor for them [29]. Haro et al,,
(2016b) have shown that the availability of nutrients in the soil reduces mycorrhization [28]. Soils poor in phosphorus in
particular favor mycorrhization [30].

Statistical analyses show an insignificant difference in seed yield per plant (p-value = 0.0183 *). The number of seeds per
capsule (p-value = 0.00151 **) and the number of ripe capsules per plant (p-value = 0.00133 **) show significant
differences (Table 3). These significant differences are explained by the improvement in arbuscular mycorrhizal fungi of
the mineral nutrition of inoculated plants [25]. Mycorrhization improves the growth and mineral nutrition of sesame
(Sesamum indicum L.) under controlled conditions (12). Zougari-Elwedi et al., (2012) have shown an improvement in
nitrogen, phosphorus, potassium, copper and zinc nutrition in date plants (Phoenix dactylifera L. var. Deglet Nour)
inoculated with arbuscular mycorrhizal fungi [31]. The mycorrhizal symbiosis improves hydromineral nutrition and
therefore the productivity of plants [11]. Mycorrhizae improve the nutrition of sesame, which promotes an increase in its
growth, its productivity [26] and consequently its yield [28]. It can increase the yields of sesame (Sesamum indicum L.)
in Senegal [13]. Arbuscular mycorrhization can be used by farmers to reduce the use of chemical fertilizers, improve soil
fertility and increase their yields [31].

5. CONCLUSION

The effect of arbuscular mycorrhization on the productivity of four African sesame varieties was evaluated under
controlled conditions (greenhouse). The witnesses (not inoculated) were not mycorrhizal. The frequency of
mycorrhization is more than 80% for all inoculated plants; it is 100% for the sesame variety AS25. The intensity of
mycorrhization is more than 50% for all varieties in the presence of G. rosea while it is less than 50% with R.
intraradices. The frequency and intensity of mycorrhization are greater with G. rosea for all four African varieties of
sesame (Sesamum indicum L.).

Mycorrhizal inoculation overall increased the mass yield of seeds per plant. The fungus G. rosea has increased the
number of seeds per capsule for the sesame varieties AS09, AS14 and AS15. Inoculation did not increase the number of
mature capsules per plant.

The mycorrhization parameters showed a greater affinity of the AS15 sesame variety to G. rosea while the seed yield and
the number of mature capsules more associate this variety with the mycorrhizal fungus R. intraradices. The
mycorrhization and yield parameters show that G. rosea forms the best symbiotic couples with each of the sesame
varieties AS09, AS14 and AS25.

6. REFERENCES

1. Landeweert, R., Hoffland, E., Finlay, R. D., Kuyper, T. W., and Van Breemen, N. Linking plants to rocks: Ectomycorrhizal fungi mobilize nutrients from
minerals. Trends in Ecology and Evolution, 2001; 16(5), 248- 254. Available: https://www.sciencedirect.com/science/article/abs/pii/S016953470102122X

2. Wang, W., Shi, J., Xie, Q., Jiang, Y., Yu, N., and Wang, E. Nutrient Exchange and Regulation in Arbuscular Mycorrhizal Symbiosis. Molecular Plant, 2017; 10(9),
1147- 1158. Available: https://www.cell.com/action/showPdf?pii=S1674-2052%2817%2930228-9

3. Dalpé, Y. Les mycorhizes: Un outil de protection des plantes mais non une panacée. Phytoprotection, 2005; 86(1), 53-59. Available:
https://www.erudit.org/en/journals/phyto/2005-v86-n1-phyt0991/011715ar/

4. Egli, S., and Brunner, I. Les mycorhizes. Notice pour le praticien, 2002; 35(8). Available: http://www.doc-developpement-durable.org/file/Fertilisation-des-Terres-
et-des-Sols/Mycorhization/mycorhize_foret.pdf

5. Béreau, M., Louisanna, E., de Grandcourt, A., and Garbaye, J. Symbiose mycorhizienne et nutrition minérale. Rev. For. Fr. LV, 2003; 74- 83. Available:
http://documents.irevues.inist.fr/bitstream/handle/2042/5820/74_83.pdf?sequence=1

6. Wipf, D. Les mycorhizes, une alliance plante-champignon découverte en 1885 et encore mal connue ? Rev. sci. Bourgogne-Nature, 2014; 20, 143- 148. Available:
https://hal.inrae.fr/hal-02785316



https://www.sciencedirect.com/science/article/abs/pii/S016953470102122X
https://www.cell.com/action/showPdf?pii=S1674-2052%2817%2930228-9
https://www.erudit.org/en/journals/phyto/2005-v86-n1-phyto991/011715ar/
http://www.doc-developpement-durable.org/file/Fertilisation-des-Terres-et-des-Sols/Mycorhization/mycorhize_foret.pdf
http://www.doc-developpement-durable.org/file/Fertilisation-des-Terres-et-des-Sols/Mycorhization/mycorhize_foret.pdf
http://documents.irevues.inist.fr/bitstream/handle/2042/5820/74_83.pdf?sequence=1
https://hal.inrae.fr/hal-02785316

American Journal of Innovative Research and Applied Sciences. ISSN 2429-5396 | www.american—jiras.com @pen ﬂCCCSS

7. Stenstroem E., Damm E., and Unestam T. Le Role des mycorhizes dans la protection des arbres forestiers contre les agents pathogénes du sol. Revue Forestiére
Francaise, sp, 1997; 121. Available: http://documents.irevues.inist.fr/bitstream/handle/2042/5662/121 128.pdf?sequence=1

8. Schupler, A., Schwarzott, D., and Walker, C. A new fungal phylum, the Glomeromycota : Phylogeny and evolution. Mycological Research, 2001; 105(12),
1413- 1421. Available: https://www.sciencedirect.com/science/article/abs/pii/S0953756208620262

9. Diop, T. A. In vitro culture of arbuscular mycorrhizal fungi: Advances and future prospects. African Journal of Biotechnology, 2003; 2(12), 692-697. Available:
https://www.ajol.info/index.php/ajb/article/view/14903

10. Giovannini, L., Palla, M., Agnolucci, M., Avio, L., Sbrana, C., Turrini, A., and Giovannetti, M. Arbuscular Mycorrhizal Fungi and Associated Microbiota as Plant
Biostimulants : Research Strategies for the Selection of the Best Performing Inocula. Agronomy, 2020; 10(1), 106. Available: https://www.mdpi.com/2073-
4395/10/1/106

11. Nouaim, R., and Chaussod, R. Réle des mycorhizes dans I’alimentation hydrique et minérale des plantes, notamment des ligneux de zones arides. Cahiers Options
Meéditerranéennes, 1996; 20, 9- 26. Available: https://om.ciheam.org/om/pdf/c20/96605774.pdf

12. Leye, E. H. M., Ndiaye, M., Diouf, M., and Diop, T. Etude comparative de I’effet de souches de champignons mycorhiziens arbusculaires sur la croissance et la
nutrition ~ minérale  du  sésame  cultivé au  Sénégal. African  Crop  Science  Journal,  2015;  23(3), 211-219. Available:
https://www.ajol.info/index.php/acsj/article/view/121489

13. Diouf, M., Boureima, S., and Diop, T. A. Réponses de deux variétés de sesame a I’inoculation avec des champignons mycorhiziens arbusculaires candidats.
Agronomie Africaine, 2009; 21(1), 37- 47. Available: https://www.ajol.info/index.php/aga/article/view/46200

14. Diallo, B., Samba, S. A. N., and Sane, D. Effets de champignons MA sur la croissance et le développement de plants de ricin élevés sous contrainte saline en
conditions semi-contr6lées. Revue des Energies Renouvelables, 2016; 19(1), 59 — 68. Available: https://www.cder.dz/download/Art19-1_7.pdf

15. Leye, M., Macoumba, D., Ndiaye, F., Bassirou, D., Maiguizo, D., and Tahir, D. Effet de la mycorhization et de la salinité sur la croissance, les réponses
biochimiques et la productivité de Jatropha curcas L., cultivée sous serre. International Journal of Biological and Chemical Sciences, 2012; 6(4), 1741- 1760.
Available: https://www.ajol.info/index.php/ijbcs/article/view/84033

16. Boureima, S., Diouf, M., Diop, T. A., Diatta, M., Leye, E. M., Ndiaye, F., and Seck, D. Effects of arbuscular mycorrhizal inoculation on the growth and the
development  of sesame  (Sesamum indicum L.). African Journal of Agricultural Research, 2008; 3(3), 234-238. Available:
https://academicjournals.org/journal/AJAR/article-full-text-pdf/97A52E030970

17. Ly, M., Kumar, D., Diouf, M., Nautiyal, S., and Diop, T. Effet de la salinité sur la croissance et la production de biomasse de deux provenances de Jatropha curcas
L. cultivés en serre. International Journal of Biological and Chemical Sciences, 2014; 8(1), 46. Available: https://www.ajol.info/index.php/ijbcs/article/view/104031

18. Ndoye, F., Diedhiou, A. G., Gueye, M., Fall, D., Barnaud, A., Sy, M. O., Noba, K., Diouf, D., and Kane, A. Réponse du fonio blanc (Digitaria exilis Stapf) a
I’inoculation avec des champignons mycorhiziens a arbuscules en conditions semi-controlées. 2016; 16. Auvailable:
https://www.ajol.info/index.php/jab/article/view/142440

19. Djatta, M., Laminou Manzo, O., Macoumba Diouf, P., and Diop, T. Effets de I’inoculation mycorhizienne sur le sesame (Sesamum indicum L.) en conditions
naturelles. International Journal of Biological and Chemical Sciences, 2014; 7(5), 2050. Available: https://www.ajol.info/index.php/ijbcs/article/view/102167

20. Trouvelot, A., Kough, J. L., and Gianinazzi-Pearson, V. Mesure du taux de mycorhization VA d'un systéme radiculaire. Recherche de méthode d'estimation ayant
une signification fonctionnelle. In Physiological and genetical aspects of mycorrhizae: proceedings of the 1st european symposium on mycorrhizae, Dijon, 1-5 July.
1986 (pp. 217-221). Available:

21. Ogbonna, P. E., and Ukaan, S. I. Yield evaluation of 13 sesame (Sesamum indicum L.) accessions in the derived savannah agro-ecology of south-eastern Nigeria.
African Journal of Agricultural Research, 2012; 7(43), 5772- 5778. Available: https://academicjournals.org/journal/AJAR/article-abstract/083CEDB39194

22. Orlowska, E., Godzik, B., and Turnau, K. Effect of different arbuscular mycorrhizal fungal isolates on growth and arsenic accumulation in Plantago lanceolata L.
Environmental Pollution, 2020; 168, 121- 130. Available: https://www.sciencedirect.com/science/article/abs/pii/S0269749112002205

23. Haro, H, Sanon, K., Diop, L, Kane, A., Dianda, M., Houngnandan, P., Neyra, M., and Traore, A. Réponse & I’inoculation mycorhizienne de quatre variétés de
niébé [Vigna unguiculata (L.) Walp.] cultivées au Burkina Faso et au Sénégal. International Journal of Biological and Chemical Sciences, 2012; 6(5), 2097 - 2112.
Auvailable: https://www.ajol.info/index.php/ijbcs/article/view/85267

24. Ricardos, A., Nestor, A., Nadege, A., Pacdme, N., Marcellin, A., Nicodeme, C., Romain, G., Ramoén, R., Adolphe, A., and Lamine, B.-M. Greenhouse evaluation
of the growth of Zea mays L. inoculated by arbuscular mycorrhizal fungi strains in native arbuscules on ferrous soil. Journal of Agricultural and Crop Research, 2020;
8(3), 55- 63. Available: http://sciencewebpublishing.net/jacr/archive/2020/March/abstract/Ricardos%20et%20al.htm

25. Haro, Hadou, Semde, K., and Bahadio, K. Effet de I’inoculation mycorhizienne avec des souches des champignons mycorhiziens arbusculaires sur la croissance de
Mucuna pruriens (L.) DC en condition contrdlée. Int. J. Biol. Chem. Sci., 2020; 14(3), 1065-1073. Available: https://www.ajol.info/index.php/ijbcs

26. Haro, Hadou, and Sanon, K. B. Réponse du sésame (Sesamum indicum L.) a I’inoculation mycorhizienne avec des souches des champignons mycorhiziens
arbusculaires indigénes du Burkina Faso. International Journal of Biological and Chemical Sciences, 2020; 14(2), 417-423. Available:
https://www.ajol.info/index.php/ijbcs/article/view/195690

27. Haro, Hadou, Sanon, K. B., Blagna, F., and Fofana, B. Effect of native arbuscular mycorrhiza fungi inocula on the growth of Cowpea [Vigna unguiculata (L.)
Walp.] in three differents agro ecological zones in Burkina Faso. Journal of Applied Biosciences, 2016a; 108(1), Available:
https://www.ajol.info/index.php/jab/article/view/155038

28. Haro, Hadou, Sanon, K. B., and Traoré, A. S. Amélioration de la productivité du niébé par I’inoculation rhizobienne et mycorhizienne a Yakouta, Nord du Burkina
Faso. Science et Technique, Sciences Naturelles et Agronomie, 2016b; 2, 111- 121. Available: https://www.researchgate.net/publication/312211338

29. Mahmoudi, N., Dias, T., Mahdhi, M., Cruz, C., Mars, M., and Caeiro, M. F. Does Arbuscular Mycorrhiza Determine Soil Microbial Functionality in Nutrient-
Limited Mediterranean Arid Ecosystems? Diversity, 2020; 12(6), 234. Available: https://www.mdpi.com/1424-2818/12/6/234

30. Meddich, A., Ait El Mokhtar, M., Wahbi, S., and Boumezzough, A. Evaluation des potentialités mycorhizogénes en lien avec les paramétres physico-chimiques
des  sols de palmeraies du Maroc (Marrakech et Tafilalet). Cahiers  Agricultures, 2017; 26(4), 45012. Available:
https://www.cahiersagricultures.fr/articles/cagri/pdf/2017/04/cagril160190.pdf

31. Zougari-Elwedi, B., Sanaa, M., Labidi, S., and Lounés-Haj Sahraoui, A. Evaluation de I’impact de la mycorhization arbusculaire sur la nutrition minérale des
plantules de palmier dattier (Phenix dactylifera L. var. Deglet Nour). Etude et Gestion des Sols, 2012; 19(3-4), 10. Available: http://www.afes.fr/wp-
content/uploads/2017/10/EGS_19_3_zougari_web.pdf

Nl

Cite this article: Adiouma, Dangue, Oubeidillah, Youssoufa Ali, Demba, Diaw, Ndiogou, Guéye, Mame Arama Fall, Ndiaye
and Tahir Abdoulaye, Diop. EFFECT OF ARBUSCULAR MYCORRHIZATION ON THE PRODUCTIVITY OF FOUR AFRICAN
VARIETIES OF SESAME UNDER CONTROLLED CONDITIONS. Am. J. innov. res. appl. sci. 2020; 11(1):44-49.

This is an Open Access article distributed in accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/



http://documents.irevues.inist.fr/bitstream/handle/2042/5662/121_128.pdf?sequence=1
https://www.sciencedirect.com/science/article/abs/pii/S0953756208620262
https://www.ajol.info/index.php/ajb/article/view/14903
https://www.mdpi.com/2073-4395/10/1/106
https://www.mdpi.com/2073-4395/10/1/106
https://om.ciheam.org/om/pdf/c20/96605774.pdf
https://www.ajol.info/index.php/acsj/article/view/121489
https://www.ajol.info/index.php/aga/article/view/46200
https://www.cder.dz/download/Art19-1_7.pdf
https://www.ajol.info/index.php/ijbcs/article/view/84033
https://academicjournals.org/journal/AJAR/article-full-text-pdf/97A52E030970
https://www.ajol.info/index.php/ijbcs/article/view/104031
https://www.ajol.info/index.php/jab/article/view/142440
https://www.ajol.info/index.php/ijbcs/article/view/102167
https://academicjournals.org/journal/AJAR/article-abstract/083CEDB39194
https://www.sciencedirect.com/science/article/abs/pii/S0269749112002205
https://www.ajol.info/index.php/ijbcs/article/view/85267
http://sciencewebpublishing.net/jacr/archive/2020/March/abstract/Ricardos%20et%20al.htm
https://www.ajol.info/index.php/ijbcs
https://www.ajol.info/index.php/ijbcs/article/view/195690
https://www.ajol.info/index.php/jab/article/view/155038
https://www.researchgate.net/publication/312211338
https://www.mdpi.com/1424-2818/12/6/234
https://www.cahiersagricultures.fr/articles/cagri/pdf/2017/04/cagri160190.pdf
http://www.afes.fr/wp-content/uploads/2017/10/EGS_19_3_zougari_web.pdf
http://www.afes.fr/wp-content/uploads/2017/10/EGS_19_3_zougari_web.pdf
http://creativecommons.org/licenses/by-nc/4.0/

