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ABSTRACT
Soil and root samples were collected from the rhizosphere of olive trees growing in fifteen plots in five
different oil-producing regions to assess the level of root mycorrhization and to identify arbuscular
mycorrhizal fungi from the spores collected. The results obtained have revealed the presence of
arbuscular endomycorrhizal fungi in all samples. The frequency of root mycorrhization of the olive tree
ranges from 20% (Zouala 2) to 83.33% (Zagora 1). The highest intensity of mycorrhization isin the order
of 12% (site of Essaouira 1) and the lowest is of 1.26% (Zouala 1). Moreover, the arbuscular content is
very low in both sites of Taounate (Taounate 1 and 2) and the three sites of Zouala 1, 2 and 3 (below 8)
and the highest was recorded in the site of Zagora (30.23%). As for the vesicular content, it varies
between 0.25% (Taounate 2) and 3.27% (Taounate 3).
The spores density in the rhizosphere of olive trees also vary between 1218 (Taza 1) and 104 spores/100
g of soil (Essaouira 1). Prdiminary, tentative identifications have allowed us to note that isolated spores
belong to 25 species of Glomales, divided into four genera (Glomus, Gigaspora, Acaulospora,
Entrophospora) and 3 families (Glomaceae, Gigasporaceae and Acaul osporaceae).
This study of the natural diversity of arbuscular mycorrhizal fungi in the rhizosphere of the olivetreeisa
starting point to develop inoculants suitable for use in the nurseries to get olive plants more robust and
resistant against pathogens and drought stress after transplanting.

Key words: Morocco, Olea europaea cultivated rhizosphere, arbuscular mycorrhizal fungi (AMF),
diversity, Glomus, Acaulospora, Gigaspora, Entrophospora.

INTRODUCTION
The World Olive Oil Heritage currently has abou7®illion feet of olive grown on an area of 9,23
million hectares. The Mediterranean countries héle million olive trees over an area of approxirhate
7.5 million hectares, or 9,5% of world Olive hegéd*
Morocco occupies the sixth place behind Spainy,lt@reece, Turkey and Tunigid® with an olive-
growing area that amounts to 784 008°har 5,6% of the global ar&adistributed on three main zones:
the Rif (Taounate Chefchaoune), center (Fez, Mekheza) and south (Haouz, Tadla and coastal region
between Safi and Essaouffa)
In Morocco, the olive industry, with a productioh5®0,000 tons of olives per year, actively conités
to the stabilization of the population in rural @sey creating more than 11 million working days
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The Moroccan Picholine constitutes more than 98%thef national olive heritad®'®®%%21% The
remaining 4% consists of several varieties, espedlze "Picholine du Languedoc" and "Dahbia" which
are concentrated in irrigated areas (Haouz, Tdelakalaa) and some Spanish and Italian varieties
(Picual, Frantioi, Manzanilla, Hojibanca, ...)%2

As part of the Green Morocco Project, steps haem lteken by the state to encourage olive tree geowe
to improve their orchards and extend the cultivatid olive trees to various semi-arid and arid area
However, the cultivation of olive trees knows, sev@roblems related to diseases, g&st€and various
environmental constraints in a Mediterranean cléneharacterized by long periods of drodght

The development of this culture depends on the temhniques development for producing vigorous
plants in quality nurseries, adaptable to differgmit and to different climatic conditions once \there
replanted. Indeed, in recent years, the olive tias attracted particular attention not only in the
Mediterranean region, olive main worldwide, butals other continents, particularly Amerfca

Many countries use controlled mycorrhization ofddiegs, a biotechnological technique used in nieser
to obtain plants which are more robust and alssteed to the pathogens attack and drought stifésis a
transplanting**42*38! Several studies have shown that vesicular-artaisowycorrhizal symbioses also
improve seedling growth *> "?and result in their morphological and physiologichanges to tolerate
environmental stres$8s

Mycorrhizal colonization also improves mineral rtign®® °> 6" 727}y allowing the plant to acquire the
mineral elements, especially the less mobile elésniarthe soil such as phosphorus, copper and®ziic
This is especially important when the environmenpéor and dry. At the time of transplantation, the
mycelium of mycorrhizal fungi can spread much fagian the roots and can exploit larger volumes of
soil and at least partially offset the effect ofagting®**®*"2"*8showed that the zone of depletion of
minerals by the root hairs is limited to a few inilkters while the exploration area of mycorrhizasym
extend up to 10 cm.

In this work, mycorrhizal associations are soughdifferent Moroccan olive groves and the diversity
arbuscular mycorrhizal fungi (AMF) is highlightedthe rhizosphere of olive trees.

MATERIALS AND METHODS
1. Prospecting and sampling
The olive groves of five different regions of Mooac Taounate, Taza, Errachidia, Zagora and Essaouir
were surveyed during the month of July 2011 (Fidur€able 1). In each region, three sites werectesde
for collecting soil samples in the rhizosphere lofeotrees.

Fig. 1: Location of sampling sites
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Table 1. - Altitude and coordinates of sampling sés

Initial Altitude coordinates
Site Sample N W
Code
Taounate 1 (Parcel 1) : 1.1 215m 34° 18’ 57.0” ° Q% 30.4"
Taounate 2(Parcel 2) 300m 1.2 218 m 34° 19’ 07.9” 04° 41’ 26.5”
of parcel 1
Taounate 3 (Parcel 3) 5 Km 1.3 240 m 34° 19’ 07.9” 04° 41’ 34.0”
of parcel 2
Taza-1 Oued Amlil (Parcel 2.1 331m 34°11' 52.5” 04° 13’ 39.7”"
1)
Taza 2-Oued Amlil (Parcel 2.2 332m 34°11' 53.9” 04° 13’ 37.7”"
2) 60 m of parcel 1
Taza-3 Oued Amlil (Parcel 2.3 330m 34° 11’ 54.6” 04° 13’ 31.0”
2) 100 m of parcel 2
Zouala 1- Ziz Valley (Parce]l 3.1 945 m 31°47' 13.4" 04° 14’ 02.7”
1)
Zouala 2- Ziz Valley (Parce]l 3.2 945 m 31°47' 13.2" 04° 14’ 04.8”
2)
Zouala 3- Ziz Valley (Parcel 3.3 945 m 31°47' 11.9” 04° 14’ 02.7"
3) 50 m of parcel 2
Essaouira 1 5.1 731 31°17,26431° 90 27,058’
17,267
Essaouira 2 5.2 730737 31°17,258-31° 90 27,1849° 27,221’
17,300’
Essaouira 3 5.3 736742 31°17,221-31° 90 27,325-9° 27,348’
17,249
Zagora 1 6.1 684692 30° 15,239-30° 5° 40,956-5° 40,964’
15,311
Zagora 2 6.2 692701 30° 15,099-30° 50 41,001:55° 40,995’
15,110’
Zagora 3 6.3 696699 30° 15,216>30° 50 41,552:55° 41,497
15,441

They were carried out at the foot of 5 trees / &g / tree), and taken in the depth of 20 cm and
composite sample of soil is carried out at each 8iery fine roots, more likely to be mycorrhizalda
more easily observed under the microscope are takesime time as the ground.

1. Physico-chemical analyzes of soil

The main physicochemical characteristics of so#dwehbeen determined by conventional analyses
performed by the soil analysis laboratory of ORMVA&Xenitra.

2. The coloring of roots

The roots are cleaned from soil particles by thghotinse under running water in a colander. Theg on
the finest rootlets would be selected.

Using the technique of lightening and coloring bflps and Haymanf, the roots are cut into fragments
of approximately 1 to 2 cm and placed in vials eorihg 10 ml of a solution of potassium hydroxide
(KOH) 10%. These bottles are then placed in a waa¢h at 90 °C for 15 min. The root fragments are
then whitened by adding a few drops of H202 to Kla@H solution. After 15 min, the fragments are
rinsed with distilled water and colored with a gmn of cresyl blue (0,05%) for 15 min.
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3. Assessment of the rate of mycorrhization

The evaluation of mycorrhization parameters hasbheerformed by the observation of thirty root
fragments of 1 cm, randomly selected to quantifycomshizaé'® These fragments are arranged in
parallel groups of 10 to 15 in a drop of glycerethtvater between slide and coverSliftach fragment
was carefully checked throughout its length, at mifsgations x 100 and x 400.

The frequency and levels of arbuscules and vesimleAMF inside the root bark are measured by
assigning an index of mycorrhization from 0 © @ no, 1: trace, 2: less than 10%, 3: 11 to 5095140
90%, 5: more than 91%.

Frequency of mycorrhization (F %):

F% =100 x (NO - n0) / N

With, N: number of observed fragments and n0O: nurobeon-mycorrhizal fragments.

Intensity of mycorrhization (M %):
M% = (950850n4 +30n3+5n2+nl)/N
With, n = number of fragments assigned with theeind, 1, 2, 3, 4 or 5.

Content of arbuscules (A %):

A% = (100 mA3 + 50 mA2 + 10 mA1)/ 100

Where MA3, MA2, MA1 are the percentages (%) redpelt assigned to the notes A3, A2, Al, with,
MA3 = (95 + 70 n5 n4 A3 A3 + 30 + 5n2 n3 A3 A3 AJA3) / N. The same for A1l and A2.

In this formula, n5A3 represents the number ofrftagts marked 5 with A3; n4A3 marked the number of
fragments 4 with A3; .....

AO: no arbuscules, Al: some arbuscules 10%, A2:earaidly abundant arbuscular 50%, A3: very
abundant arbuscular: 100%.

Content of vesicles (V %):

V% = (100 mV3 + 50 mV2 + 10 mV1) / 100

Where MV3, MV2, MV1 are the percentages (%) respelt assigned notes V3, V2, V1, with, MV3 =
(95 +70n5V3V3nd +30+5n2n3V3V3nl+ V3. The same for V1 and V2. In this formula,
n5V3 represents the number of fragments markedtts M8; n4V3 marked the number of fragments 4
with V3; .....

VO0: no vesicles; V1: some vesicles 10% V2: 50% maigdy abundant vesicles; V3 abundant vesicles:
100%.

5- Extraction of spores

The wet sieving method described by Gerdemann acitbiéori® is adopted to extract the land spores of
olive groves. A quantity of 100 g of soil was padiiato a beaker and then dissolved in 1000 ml pf ta
water. The resulting solution was left to settle dofew seconds and the suspension was decanted int
another beaker, stirred and allowed to stand fotol®0 seconds. The suspension is then passedjthrou
four superimposed sieves with decreasing mesh (5128, 200, 80 and 50 um). This operation was
repeated twice. The content retained by the sief@80, 80 and 50 um was divided into two tubes and
centrifuged for 4 min at 9000 rev / min. The supgant was discarded and a viscosity gradient atdate
adding 20 ml of sucrose solution at 40% in eactirifege tubé®. The mixture rapidly stirred and the
tube was put again in the centrifuge for 1 minGA®@rpm / min.

Unlike the first centrifuging, the supernatant @ped into the sieve of 50 um, the resulting sabstwas
rinsed with distilled water to remove sucrose.

The estimation of the number of spores in the s@it made by counting the spores in one ml of
supernatant and by the extrapolation out of thal tatlume (100 ml). If no spores were observed, the
whole supernatant was reduced to one ml and olibewyesin.
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The characterising structures (color, shape, simkraimber of separation membrane...) of the spores

were highlighted by mounting between slide and cglie in 0.1 ml of supernatant. A preliminary
identification of the type of spores was performad the criteria proposed by Ferrer and Herffora
Berch?, Schenk and Smith Hall**, Schenck and Perf€z Morton and Benrfy, Walker®®, Dalpé®,
Mukeriji’* and the information available in different datadshs

6- Species richness and frequency of the occurrenoéspores

Species richness is the total number of speciesrobd by sampling site and the frequency of ocowee
of species corresponds to the percentage of shiesaweach species was detected.

7- Statistical Analysis

The statistical treatment of results focused oratiysis of variance with a single classificatioiterion
(ANOVAL).

RESULTS
1. Physico-chemical properties of soil
The physico-chemical characteristics of the sadldected from the rhizosphere of the olive treeswgr
in different Moroccan regions show a great varigb(Table 2). Indeed, the pH range from 7.85 (site
Essaouira 3) and 8.66 (site of Zouala 3); the aarhte fluctuates between 0.95% (site of Zagouran®)
2.76% (site of Essaouira 3); total nitrogen flutégabetween 67.44 ppm (site of Taounate 3) ands405.
ppm (site of Zouala 2). The organic matter contlrds not exceed 4.77% (site of Essaouira 1), tbbse
available phosphorus range from 515 ppm (site afafa 1) and 1 ppm (site of Essaouira 2 and 3).
Available potassium levels also vary between 1128 fsite of Zouala 1) and 212 ppm (site of Essaouir
3)

Table 2. - Chemical characterization of soils of tb 15 surveyed groves.

Sites  pH Total Electrical Organic Carbon Ammoniac  Nitrate Mineral  Assimilable Assimilable
limestone  conductivity matter (%) al nitrogen  nitrogen  nitrogen  phosphore  potassium
(%) (mmhos/cm) (%) (ppm) (ppm) (ppm) (ppm) (ppm)
(1/5)
1 7,97 13,9 0,17 3,13 1,82 28,80 59,52 88,32 5 975
2 7,94 55,9 0,18 2,71 1,57 28,44 73,16 101,60 28 9 52
3 8,03 47,5 0,15 2,25 1,31 19,08 48,36 67,44 2 253
4 8,1 15,6 0,16 2,51 1,46 27,72 47,12 74,84 5 482
5 7,95 12,6 0,18 3,49 2,03 28,08 60,76 88,84 47 858
6 8,05 8,3 0,21 2,48 144 23,76 49,60 73,36 5 529
7 8,5 32,2 0,17 2,68 1,55 23,40 66,96 90,36 108 1128
8 8,33 14,8 0,74 3,52 2,04 32,40 373,24 405,64 515 975
9 8,66 24,8 0,30 2,15 1,25 18,72 131,44 150,16 32 353
10 8,26 12,6 1,1 1,70 0,98 22,68 70,68 93,36 16 382
11 8,36 10,5 0,92 1,63 0,95 14,04 74,40 88,44 11 329
12 8,4 11,8 0,36 2,68 1,55 14,40 86,80 101,20 19 317
13 7,98 10 0,15 4,77 2,76 35,28 107,88 143,16 25 452
14 8,16 34 0,13 2,97 1,72 14,04 75,64 89,68 1 235
15 7,85 0,25 0,13 2,15 1,25 18,36 49,60 67,96 1 212

1: Taounate 1 ; 2: Taounate 2 ; 3: Taounate 3Ta4a 1 ; 5: Taza 2 ; 6: Taza 3 ; 7: Zouala 1Z@iala 2 ; 9:
Zouala 3 ; 10: Zagora 1 ; 11: Zagora 2 ; 12: Za@ord 3: Essaouira 1 ; 14: Essaouira 2 ; 15: ESsa8u

2. Mycorrhizal rate of the cultivated olive tree
In all sites, the roots of the olive were mycorghizDifferent structures characterizing AMF were
observed: vesicles (Fig. 2), arbuscules, intratagliand extracellular hyphae and spores (Fig. 3).
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Fig. 2: Mycorrhizal roots of olive vesicles with diferent structures of MA: round vesicles forming béween
the olive tree root cortex (A, B); endophyte (C, P(G x 400)
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Fig.3: Mycorrhizal roots of olive tree showing arbwscular of MA (A); hyphae extra-and intra-radicular
(B) and spores of MA (C) (G x 400)
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The mycorrhization frequenayf the roots of the olive tree varié®m one region t another (Fig. 4).
Thus, they can go up to 83%3Zagora 1) 20% (Zouala 2). Sometimes tiyorrhizal frequenc, which
reflectsthe inoculum concentratii, the rate of infective propagulas the environmel, vary within the
same site, case of thoskEZagor: which vary between 51.22% (Zagora 3B%3% (Zagora 1).

Fig. 4: Mycorrhizal frequency of olive trees in the studied sites

Mycorrhizal frequency ¢

90 bc bc c ¢ ¢

60 d e o de I | l l l
30 ' ' '

0 1 T T T T I_ T T -I —

'\:'\' '\:} '\rrb 'y\’ '\:l' '\:b '\:» '\:L '\?’ '\:\' '\:\/ '\,’b '\:\"\, '\,

(2 2 < > > > Q Q > . >
& & F ROgIR g S égs %é o NAIPOMIC IO
’b ’b ;
& S S VWA AP e S 2 F S <<,‘°‘° Locality

Two results affected by the same letter are natifsigqntly different at 5%
As for the mycorrhizal intensitffig. 5) that correspond to the percentagmwéorrhiza root, the highest
values were observed in the giteEssaouira (12.4%) and the lowésthe thre sites of Zouala 1, 2 and
3 (range between 1.26 and 226 Variations were also observédtween the valueof the same region.
Indeed, the intensities afiycorrhizatiol ranged from 12,4% in the site B6saouir 1 and 0,98% in the
site of Essaouira 3.

Fig. 5: Mycorrhizal intensity of olive trees in the studiedsites
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Moreover, the levels dadrbuscule were very low in both sites of Taounafagunatel and 2) and the
three sites of Zouala 2 and 3 Fig. 6). Thus, the levels of arbuscules wbedow 8%. The highest
content of arbusculawas recorde in the site of Zagora (30.23%). Meanwhilegse recorde in the Taza
sites vary between 12.28%nc 16.38%. A large variatiomvas observed betwe the Taounate sites
(3.36% in Taounate 1 and 12%8&n Taounate 3).

Fig. 6: Arbuscular content of olive tree rootsin the studied site:
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Two results affected by the same letter are natifsigintly different at 5%

The vesicular contents algpesentvariations from one site to another (Fig. They are zero at the two
sites in Zouala (Zouald and 2. Meanwhile, they vary between 0.25%afunate2) and 3.27%
(Taounate 3), and betweeBoe3Taza 1) and 4% (Taza 2), but remain belb®% in other sites. On
estimating the density afpore in the rhizosphere of olive trees growingtie sites studie using wet
sieving (Fig. 8), the averag#ensitie: of vesicular - arbusculaendomycorrhizal fun( spores (MVA)
recorded range from 12184zal) and 104 spores/100 g of soil (Essaouird/a)iations ar sometimes
significant between the site$ the sam region, where the number of spovesies between 1014 (Zagora
1) and 208 spores/100g of sadlagora?).

It is important to note that thsites of Zouala (1, 2 and 3), which showtbd lowest mycorrhization
frequencies and intensities¢hibited i number of spores which varibstween 65 and 528 spores/100 g
of soil, respectively in Zoualaanc Zouala 2.

Fig. 7: Vesicular content of olive tree root in the studied site:
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Fig. 8: Number of AM fungal spores in the rhizosphere of dVe trees in the study site
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3. Diversity of the spores ofirbuscular mycorrhizal fungi (AMF)

Preliminary and tentativédentification: have allowed to notéhat the isolated spoi belong to 25
species ofGlomales (Fig. 9 anc 10): Glomus etunicatum, G. proliferum, G. clarum, G. diaphanum, G.

intraradices, G. mossaeae, G. constrictum, G. geosporum, G. versiforme, Glomus spl, Glomus sp2,
Glomus sp3, Glomus sp4, Glomus sp5, Acaulospora denticulata, A. spinosa, Acaulospora spl,
Acaulospora sp2, Acaulospora sp3, Acaulospora sp4, Entrophospora kentinensis, Entrophospora spl,

Gigaspora spl, Gigaspora sp2 Gigaspora sp3, Scutellospora spl. Thespecie are divided into four
genres Glomus, Gigaspora, Acaulospora, Entrophospora) and 3 families Glomaceae, Gigasporaceae

andAcaul osporaceae) according to the classificati of Morton and Benrfy.

Copyright © October, 2014; JPAB 185



Douira, A. et al Int. J. Pure App. Biosci. 2 (5): 178-195 (2014) ISSN2@3- 7051
Fig. 9: Species oGlomusisolated from rhizosphere of olive trees

Fig. 10: Spore ofAcaulospora denticulata (A) ; Entrophospora kentinensis (B) ; Scutellospora sp.
(C) ; Gigasporasp. (D) ; (G. x400)
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Aculospora spl,Glomus spl, sp2 and sp3 are the most dominant specis,ftbquency of occurence

(Fig. 11) varied between 90 and 100%. Thos6&lofmus andAcaul ospora proliferum sp2 and sp3 reach
70%. by contrast, the appearance frequencies ef aihecies oscillated between 10 @Ggaspora sp2
and sp3,Glomus versiforme, G. constrictum, G. mossaeae) and 40 % Glomus etunicatum and
Acaulospora denticul ata).

Fig. 11: Frequency of occurrence of mycorrhizal spees at each site
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Species richness (Fig. 12) varied according tosaihpling sites. It is 11 to 13 species from thessof
Taza and 12 species from Zouala 1 and Zagora 2sitée 2 and 3 of Taounate, 1 and 3 of Essaouira
showed a richness of nine species, followed bsigeof Essaouira with seven species and finabdysite

2 of Zagoura with 5 species.
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Fig. 12: Specific richness of mycorrhizal specied aach site

Essaouira 3

Essaouira2 |
Essaouira 1
zagoras |
Zagora2
zagoral

Zouala 3
Zouala2 |
zouala 1 |

Tazad
Taza2 [
Tazal |

Taounate 3 |

Taounate2 |

R

Taounate 1

(=]
N
—
(=]
(=-]
-
o
Y
N

14

DISCUSSION AND CONCLUSION
The surveys carried out in the groves of differegions of Morocco have shown that in all the sites
studied, the roots of the olive trees are assatiaith endomycorhizal structures: vesicles, arbles;u
internal and external hyphae. The presence of tstegetures characterizing endomycorhizae allowsed u
to classify the species as mycotrophic #é&é
The parameters for estimating the degree of roolsnization change from one region to another and
within the same region from a site to another. Tighest mycorrhizal frequency (F) and root
colonization rate (M) values can go up to 83.33%e (sf Zagora 1) for F and 12.4% (site of Essaquira
for M, whereas they are relatively low at the siiésZouala (1, 2 and 3). Furthermore, the arbwscand
vesicular contents are highly variable. The higlaektiscular content was registered in the siteagfora
1 and the content of vesicles at the sites of BazhTaounate 1.
The variability of the mycorrhizal frequency fromeosite to another can be explained by differeites
the physico-chemical properties of substrates. Migeorrhizal frequency is rated the highest at sites
and 2 of Zagora (70 and 83.33%) and the sites 12anfl Taounate (63.33%) with low contents of
available phosphorus (vary between 5 and 28 pph®.ldwest mycorrhizal frequency (20%) was noted
at the site 2 of Zouala which has a substrate avttigh phosphorus content, the order of 515 pgmesé
results are consistent with those reported by ijaaled Smitf® and Vivekandan and Fix&h which
stipulate that mycorrhizal frequencies are highaits with a low total phosphorus.
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In this direction, the literature indicates tha fangus would act as a "reel" of phosphorus ferpiant”.

The sites which have species strongly endomycathimy be explained by deficiency in phosphorus
and nitrogen, the plant researches mycorrhizaergpensate the lack of nutrients.

In some sites, the mycorrhizal frequencies arehisp with the density of spores but in other shes
relationship seems unclear. The richest sites sponere than 1190 spores per 100 g of soil), aveeth
with highest mycorrhizal frequencies: sites 1 ofd@ (83%) and 1 of Taounate (63%). At the site® 1,
and 3 of Essaouira, the number of spores didntest00 spores per 100 g of sail, but the frequefhcy
mycorrhization exceeds 43%.

The work of Johson efl.>® established positive correlations between incb@sganic matter (including
elements such as carbon and nitrogen) and thesitiveif Glomales. It is the opposite effect which was
observed in the sites of Taza 3 and Zagora 3. Bitdis are rich in species, but their substrateshere
least rich in organic matter (0.2 and 0.361%). $he of Essaouira, with the highest content of niga
matter (4.77%), contains only 09 species. The waifkBa etal.® confirms these observations and
stipulates that the combination of a low organiateat (carbon and nitrogen) corresponds to a velati
abundance and a greater diversitystdmal es.

The obtained results have also shown that theme i®lationship between the number of spores amd th
mycorrhizal intensity, as reported by several arffid® Indeed, the greatest number of spores (1208)
was found at the site 1 of Taza, which is the siteere the roots are infected by 5.06%. The lowest
number of spores (104) was recorded in the sité Hseaouira where the roots are infected by 12.4%.
According to Jasper el.*, the weak relationship between the formation afoenycorizal species and
the quantity of the isolated spores is due to #ut 6f some propagules would be dormant. Otheroasith
found a suitable correlation in often-controllechditions, between the population of spores and root
infectior™ In all cases, according to Diagne and Ingféhiy is risky to relate the infectious activity of
AMF of a given soil to the number of spores in flod. Sporulation may depends on the AMF species,
soil characteristics and climatic conditions.

The spore densities observed at the various gitgeBigh compared to the bibliographic data repobgd
some authors. In other Moroccan olive tree regitims, number did not exceed 100 spores per 50 g of
soil in the rhizosphere of the olive tréand 364 spores / 100 g of soil in the rhizosplbétee oleastéf.
Thus, Sieverding counted 120 spores per 100 g of soil under cassawsculture, 132 under crop
rotation and 360 under savannah. Weissertffoobtained from 150 to 200 spores per 100 g of dily s
collected from agricultural soils polluted by atmpbsric deposition.

In the rhizosphere of the palm tree of Tafilaltugmri etal.™ noted that densities vary between 1900 and
295 spores per 100 g of soil. Zuberer and Rdttund that densities of spores in the soil of reutp
trees reach from 9050 to 11.470 spores per 10Gsgibfin the rhizosphere of the argan tree insthith —
West of Morocco (900 to 2080 spores per 100 g df $bandAcacia albida in Senegal (775 to 1240
spores per 100 g of soff} Gould etal.*! reported from 4 to 1576 spores per 100 g of spijjuarries
restored at different times after re-vegetationsTé while the number of spores is lower (2 tospdres
per 100 g of soil) in the rhizosphere @ésuarina sp®. The differences recorded can be due to the
physical-chemical and microbiological properties sbils® “°*® to microclimatic fluctuatiorf§, to
vegetation covét and the sampling seasdr’

25 species ofGlomales have been detected in the rhizosphere of the étee, indicating very high
species richness. Using the technique of trappgaoges by various types of host plants, this nuncber
increase. Bouamri al.’® revealed 15 species in the rhizosphere of the pedm of Tafilalt after two
successive rounds of trapping by sorghum and maAlzieas etl." reported the presence of six species of
arbuscular mycorrhizal fungi (AMF) in Moroccan Tatlinaies. Tellal etl.*® noted 10 species in the
rhizosphere ofCasuarina cunninghamiana and C. glauca growing in 15 sites and two nurseries in
Morocco. In Jordan, Mohammada#t®® isolated six species in the rhizosphere of theediiee. In central
Europe, Oehl el.” identified 12 species in the rhizosphere of theevi
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The enumeration of the spores of mycorrhizal furag shown a predominance of the geBlgnus. This
dominance was also found in NigériaBurkina Fasy Senegaf in the soil of some forests in Befilrin

the soil of some orchards in Quebeand in Malaysia in the rhizosphere@dtomelus sumatrana and
Anthocephalis chinensis®.

The genusAcaulospora, Gigaspora and Glomus have already been observed in the Sudanese zone of
Burkina Faso undefcacia halosericea andA. mangion plantationd in the Moroccan coastal dunes of
Souss Mas$3 in soils under argan tréésind in the rhizosphere 6Bsuarina sp of Moroccd’.
Endomycorrhizal species encountered in the rhizesphbf the olive tree can be used in the nursdries.
general, plants grown in nurseries are equippel aviess vigorous and weakly branched root systeim a
cannot, therefore, withstand drought stress theg &#ter transplantatiéh > The inoculation of olive
plants in the nursery stage by the indigenous AMIFimprove the plant growth, particularly in their
rootening, on the one hand, and will also addrhesldack of recovery of plants after transfer to rope
fields, on the other.

According to this study, it turns out to be necegda select certain species or a complex of fungi,
consisting of several endomycorrhizal species, dtabioth a high infectivity and a good adaptation to
different climatic and soil conditions of Moroccative groves. The Mycorrhization of olive plants
should constitute a mandatory step in all prograhpdanting olive trees. In this direction, in t&A the
inoculation of nursergitrus together with AMF mushrooms has become a commactipg”.
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