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Biodiversity of arbuscular mycorrhizae fungi (AMF) recovered from Juniperus phoenicea L. and 
Rhamnus lycioidesL rhizosphere in Al-Jabal Al-Akhdar (EGM), Libya was investigated.  Spores 
recovered by wet sieving from soils collected from 16 locations in the EGM were counted and examined 
for size, color and shape. Spore counts ranged between 6 and 169 spores g

-1
 soil with a maximum 

recorded in samples from Al-Hamama and a minimum in Susah. Spore morphology and phylogenetic 
analysis of 21 sequences of the internal transcribed spacer (ITS) rDNA out of 31 isolated AMF related 
them to 11 undescribed species affiliating to 8 genera namely Gigspora, Claroideoglomus, Glomus, 
Archaeospora, Entrophospora, Funneliformis, Rhizophagus and Scutellospora submitted to the 
GenBank neucleotide sequence under Accession Nos from MF599206 to MF599226. A maximum 
relative abundance (RA) corresponding to 38.7% was recorded for Claroideoglomus eutunicatum 
followed by Gigspora sp. and Entrophospora infrequens with RA of 12.9%. Entrophospora infrequens, 
Glomus epigaeus and Rhizophagus intraradices were the least encountered in all locations with low RA 
3.2%. Phylogenetic analysis based on the sequence (ITS) consistently accentuated the aforementioned 
AMF identities. Results highlighted the dominance of Claroideoglomus etunicatum and Gigaspora sp. 
colonizing both R. lycioides and J. phoenicea in the examined EGM locations. 
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INTRODUCTION 
Mycorrhizal symbioses play crucial roles in 
terrestrial ecosystems especially, arbuscular 
mycorrhizal fungi (AMF) which are known to have 
outstanding inputs in vegetation succession in the 
ecosystems and species productivity as well as 
restoration of damaged ecosystems (Akhtar and 
Panwar, 2011).They can induce host plant 
resistance against biotic stresses and diminish 
disease incidence (Soka and Richie, 
2014).Taxonomy of AMF is mainly depends on 
spore morphology (Blaszkowski, 2012)  with 
expected several misclassification problems due 

to limited morphological variations and the ability 
of some species to have more than one spore 
morphology (Schüßler and Walker, 2010). 
Molecular genetic data depending on structural 
ribosomal rDNA small subunit (SSU) and large 
subunit (LSU) sequences as well as the internal 
transcribed spacer 1 (ITS1), the 5.8S rRNA gene 
and ITS2 rDNA (Redecker et al., 2000) are more 
accurate approaches whereby closely related 
species can be conclusively identified.  
Al-Jabal Al-Akhdar or the evergreen mountain 
(EGM), northeastern Libya, is the most vegetated 
part in the country has < 60% of its plant cover as 
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trees and shrubs (Hegazy et al., 2011) accounting 
for ~ 85% of the country’s mean production of 
wood used in charcoal production (El-Idrissi et al., 
1996). The EGM is among the world’s most 
ignored ecosystems regarding studies on 
mycorrhizae symbioses with trees and shrubs. A 
report by Al-Ani (2016) drew attention to the 
abundance of AMF colonization among 49 plants 
in 8 EGM locations. Because Juniperus 
phoenicea and Rhamnus lycioides L. are listed 
among the endangered species by Mosallam et 
al. (2017) and owing to their medicinal and 
ornamental importance, the present study aimed 
at studying the biodiversity of mycorrhizae in 
different locations in the EGM forestry. Spores 
were collected and morphologically characterized 
to the species level and further subjected to 
phylogenetic analysis based on ITS rDNA region 
sequence. 

 
MATERIALS AND METHODS 

Study area and sampling locations 
The experimental sites extend between 21.37

o
 

east longitude and 21.51
o
 west, and between 

latitudes 32.52
o 

N and 32.35
o
 in the south. During 

June 2014, roots and rhizosphere soils of 
naturally occurring Juniperus phoenicea and 
Rhamnus lycioides L. seedlings in 16 locations 
(Table 1) were sampled in triplicates in polythene 
bags and transferred to the lab. Fine roots were 
immediately fixed in formalin-water acetic acid 
alcohol (FAA; 10:35:10:5) and kept at 4°C. 
Surface soil samples (0-30 cm depth) were 
collected for soil physicochemical analyses 
(Jackson, 1973) from the different locations where 
available phosphorus and potassium were 
measured according to Sankaram (1966). 

Spore Recovery 
Mycorrhizae spores were extracted from 100-
gram rhizosphere soil samples by wet sieving and 

decanting technique (Gerdemann and Nicolson, 
1963). Spores were morphologically examined in 
a 1:1 v/v mixture of Melzer’s Reagent with PVLG 
(water, lactic acid, polyvinyl alcohol / lactic acid / 
glycerol) solution and the AMF species was 
determined according to spore shape and color 
(Kornerup and Wanscher, 1983; Schüßler and 
Walker (2010 and Redecker et al., 2013) 
authenticated by authors of the fungal names 
offered by the Index Fungorum website 
(http://www.indexfungorum.org/AuthorsOfFungalN
ames.htm). Microtechnique practices were carried 
out on wheat root samples from representative 
AMF pot cultures according to Sass (1951) at 
Agric. Bot. Dept., Faculty of Agric., Cairo 
University. Longitudinal root sections were cut on 
a rotary microtome at a thickness of 15-20µ and 
stained with safranin and light green before 
mounting in Canada balsam. Slides were 
examined microscopically and photomicrographed 
AMFand colonization % was measured in 1-2 cm 
long root segments from each sampling location 
preserved in FAA, cleared and stained as 
described by Phillips and Hayman (1970). Root 
colonization percentage was calculated according 
to the following formula: 
Root colonization% = No. of infected root 
fragments / No. of total root fragments × 100.  
Relative abundance (RA) of a species in each site 
was calculated as:  RA = (Ns /N total) × 100   
Where, Ns= Number of spores belong to this 
species and N total = total number of spores in the 
site.  
The recovered AMF spores were propagated in 
wheat pot cultures using a local variety of wheat 
grains (Triticum aesativum L. cv. Giza 65) from 
the Field Crops Dept., Faculty of Agric., Cairo 
Univ. were grown in pot culture for propagation of 
the isolated AFM. 

Table. 1: Longtitude and latitude in the sampling sites in EGM forestry. 
Site Longitude Latitude Site Longitude Latitude 

Alakwam 32
o
48’832”N 21

O
48 ‘187”E Wadi El-Kouf 32

o
40’57.00” N 21

O
33’55.00”E 

Omar Al-oktar 32
O
36’756”N 21

O
34’223”E Shahat 32°50'43.60"N 21°35'14.50"E 

Marawah 32°29'4.86"N 21°23'53.81"E Ras Al-Hilal 32°52'28.88"N 22°11'33.29"E 

Al-Dercya 32°39'43.08"N 20°55'45.65"E Slanta 32°35'16.66"N 21°42'3.33"E 

Slanta 32°35'20.44"N 21°34'55.70"E Al-Hamama 32
O
 55’506”N 12

o
39’546”E 

Waradaama 32
O
48’832”N 21O39’479”E Al-Huniya 21

O
46’545”N 21

o
39’546”E 

Susah 32
o
53’45.31”N 21

o
35’50.17”E Al-Wasita 32

O
37’306”N 21

O
39’479”E 

Qandulah 32°34'12.60"N 21°39'6.00"E Qiqb 32°43'43.22"N 22° 1'41.58"E 
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Molecular analysis  
DNA was extracted from 31 fine root samples 
from Rhammus lycioides and Juniperus 
phoenicea. Roots were thoroughly rinsed with 
sterilized tap water, air dried and frozen in liquid 
nitrogen then crushed thoroughly using a sterile 
mortar and pestle. With each 100 mg 
homogenized root tissues, 500 µl CTAB buffer 
{100mM Tris-HCl, pH 8.0, 1.4M NaCl, 20mM 
EDTA, 2% w/v hexadecyl-trimethyl-ammonium 
bromide (CTAB)} and 5 µl of 2- mercapto ethanol 
(0.1 %) were thoroughly mixed. Homogenates 
were incubated at 60°C for 30 minutes and 
centrifuged for 5 minutes at 14,000 rpm.  The 
supernatants were transferred to a tube 
containing equal volume of chloroform: isoamyl 
alcohol (24:1) and centrifuged for 1 min at 14,000 
rpm. DNA was precipitated by adding 0.7 volume 
cold isopropanol and incubation at -20°C for 15 
minutes. The sample was centrifuged at 14,000 
rpm for 10 minutes where the resulting DNA 
pellets were washed in 500 µl ice cold 70% 
ethanol. Dried DNA was dissolved in 50 µl 
nuclease-free water. DNA quantity and integrity 
was checked on an agarose gel. In all extracted 
DNA from root samples, the internal transcribed 
spacer (ITS) region containing two ITSs and the 
5.8S rRNA gene (ITS1-5.8S-ITS2) was amplified 
with the primers ITS1F (5' 
CTTGGTCATTTAGAGGAAGTAA-3') and ITS4 
(5'-TCCTCCGCTTATTGATATGC-3') (Gleeson et 
al., 2005). PCR reactions were carried out in a 
final volume of 25 ml with 1ml template and 0.5 
mM of each primer using the MyTaq DNA 
polymerase (Bioline) with the following cycling 
conditions: 94 ºC for 4 min; 34x (94 ºC for 30 s; 55 
ºC for 30 s and 72 ºC for 60 s); and 72 ºC for 7 
min. All the PCR reactions were performed in a 
My Cycler™ Thermal Cycler, thermocycler (Bio-
RAD). PCR products were examined on a 1.0 % 
(w/v) agarose gel stained with ethidium bromide. 
PCR products with a length of ~ 600 bp were 
purified with QIA quick PCR Purification Kit 
(QIAGEN Cat No. ID: 28104) and the purified 
amplicons were sequenced in both directions 
using the respective PCR primers. All PCRs were 
subjected to sequence analysis using the Big 
TriDye sequencing kit (ABI Applied Biosystems) 
by the facility of Macrogen, South Korea. A 
homology search was performed for DNA 
sequence for ITS gene(s) obtained from the 
sequencer using the Basic Local Alignment 
Search Tool (BLAST) against the National Center 
for Biotechnology Information (NCBI) database, 
USA (http://www.ncbi.nlm.nih.gov).The obtained 

sequences were compared to ITS gene 
sequences in the National Center for 
Biotechnology Information (NCBI) GeneBank 
database using the BLASTN algorithm (Altschul et 
al., 1990), and closely related sequences were 
downloaded. The sequences and closely related 
sequences were manually imported into and 
aligned in the Molecular Evolutionary Genetics 
Analysis software, ver. 7.0 (Kumar et al., 2016), 
with the Clustal W tool. DNA sequences obtained 
in this study were submitted to the NCBI database 
(accession No. MF599206 - MF599226). 
 
RESULTS  

Colonization%, spore counts and 
morphological identification of AMF strains:  

Spore counts in samples of R. lycioides L. 
rhizosphere (Table, 2) ranged between 11 and 90 
spores g

-1
 soil with a maximum in samples from 

Slanta and a minimum in the soil from Al-Dercya. 
Samples from Omar Al-Mokhtar, Waradaama 

and Ras Al-Hilal harbored as high as 58, 51and 
40 spores g

-1
soil, respectively. The rhizosphere 

soil of J. phoenicea contained from 6 to 166 
spores g

-1
soil with the highest count in Al-

Hamama. In all locations, root colonization was 
ubiquitous as indicated by the abundance of 
heavily AFM-infected root fragments from both 
hosts. Intraradical hypha, vesicles, and 
arbuscules were shown in all root samples. 
Between 35 and 88% of the examined R. lycioides 
L. root fragments were colonized with AMF 
compared with a colonization rate between 22 and 
99% for J. phoenicea. A fairly positive relationship 
could be drawn between the spore count and the 
colonization percentage which is most obvious in 
Al-Hamama location. Spore morphology of 31 
isolated AMF relates them to 11 morphospecies 
affiliating to 8 genera of the Glomeromycota i.e, 
Gigspora, Claroideoglomus, Glomus, 
Archaeospora, Entrophospora, Funneliformis, 
Rhizophagus and Scutellospora with the highest 
relative abundance of 38.7% for Claroideoglomus 
eutunicatum followed by Gigspora sp. and 
Entrophospora infrequens with RA of 12.9%. 
Entrophospora infrequens, Glomusepigaeus and 
Rhizophagus intraradices were the least 
encountered in all locations with RA of as low as 
3.2%. The rhizosphere of J. phoenicea harbored a 
maximum number of 188 spores g

-1
 soil in Al-

Hamama and as high as 148 spores g
-1

 soil in 
Wadi El-Kouf location, however, few spores (4 
and 6 spores g

-1
 soil) were counted in the 

rhizosphere soil of this tree in Al-Hunaya and 
Susah, respectively. 
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Table, 2. Colonization %, spore counts and GeneBank accession No. of AMF strains isolated from 
the rhizosphere of Rhamnus lycioides L at different locations in EGM. 

 

 
Table 3. Colonization %, spore counts and Genebank accession No. of AMF strains isolated from 
the rhizosphere of Juniperus phoenicea at different locations in EGM. 

 
 

 
 

 
 

 
 

AMF 
strain 
NO. 

Morphologically 
 identified 
AMF strain 

Accession 
No. 

Colonization% Spore density 
 (spores g soil

-1
) 

Location 

M1 Gigaspora sp MF599206 70 39 Alakwam 
 

M3 Glomus epigaeus ND 87 58 Omar Al-Maktar 

M5 Gigaspora Sp MF599209 67 23 Marawah 

M7 Glomus eutunicatus ND 38 11 Al-Dercya 
M9 Glomus eutunicatus MF599211 88 90 Slanta 

M11 Gigspora calospora ND 85 51 Waradaama 
M13 Archaeospora Trappei MF599213 69 35 Susah 
M15 Claroideoglomus eutunicatum MF599215 72 38 Qandulah 

M17 Claroideoglomus eutunicatum MF599216 66 22 Wadi El-Kouf 

M19 Claroideoglomus eutunicatum ND 70 35 Shahat 
M21 Entrophospora infrequens ND 75 40 Ras Al-Hilal 

M23 Funneliformis mosseae MF599220 35 17 Almashal 
Almashal M25 Gigaspora sp MF599222 66 19 Al-Hamama 

M27 Gigaspora nigra MF599224 77 34 Al-Huniya 
 

Al-Huniya 
 

M29 Claroideoglomus eutunicatum ND 75 49 Al-Wasita 

M31 Scutellospora calospora MF599226 55 37 Qiqb 

AMF 
Strain 

No. 

Morphologically 
identified AMF strain 

Accession 
No. 

Colonization 
% 

Spore density 
(spores g soil

-1
) 

Location 

M2 Claroideoglomus eutunicatum 
 

MF599207 55 19 Alakwam 
 

M4 Archaeospora Trappei MF599208 40 16 Omar Al-Maktar 

M6 Glomus eutunicatus ND 82 45 Marawah 

M8 Claroideoglomus eutunicatum MF599210 45 18 Al-Dercya 

M10 Entrophospora infrequens MF599212 47 18 Slanta 

M12 Gigspora calospora ND 84 72 Waradaama 

M14 Claroideoglomus eutunicatum MF599214 30 6 Susah 

M16 Gigaspora Sp ND 46 18 Qandulah 

M18 Entrophospora infrequens MF599217 98 126 Wadi El-Kouf 

M20 Glomus eutunicatus MF599218 84 45 Shahat 

M22 Entrophospora infequens MF599219 70 21 Ras Al-Hilal 

M24 Funneliformis mosseae MF599221 60 21 Almashal 

M26 Rhizophagus intraradices MF599223 99 169 Al-Hamama 

M28 Gigaspora nigra ND 22 4 Al-Huniya 
 M30 Claroideoglomus eutunicatum MF599225 33 50 Al-Wasita 
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Among the 31 isolated AMF strains, 5 were 
selected for their potential growth promoting effect 
in wheat pot cultures (data not presented) where 
mycorrhizal wheat roots were used in botanical 
micro-technique preparations. Arbuscules could 
be easily visualized in the longitudinal sections of 
wheat roots infected with Gigaspora sp. with 
uniform colonization throughout the cortical cells. 
Spores are bright yellow with greenish tint (Fig., 1-
a). In cuttings prepared from roots infected with 
Claroideoglomus eutunecatus the extraradical 
hyphae are running parallel along the root axis 
with or without thick septa of variable diameters 
fig (1-b). Hyphae mostly aseptate, branched and 
thin walled. The penetration of extraradical 
hyphae in the feeder root was initially intercellular 
but later entered into the cortical cells to produce 
coils, vesicles aebuscules and multifaceted hyphal 
cuttings. Vesicles, spores and intraradical hyphae 
appear in wheat root sections infected with 
Scutellospora calospora and Rhizophagus 
intrardices (1-c). Oil droplets are well visualized in 
cuttings from roots infected with Archaeospora 
trappei (Fig. 1-d). 

Molecular identification:  
Out of the 31 genomic DNA products extracted 
from the AFM colonized wheat roots (Fig. 2, A), 
the internal transcribed spacer rDNA region (ITS) 
was successfully amplified from only 21 AMF 
using the specific ITS primer for the region 
generated bands ~ 600 bp. (Fig. 2,B). The 
phylogenetic analyses based on ITS rDNA 
sequences (Fig. 3)  from the isolated AM fungi 
affiliated them to seven genera of Glomeromycota 
and identified them as Gigspora sp., 
Claroideoglomus etunicatum, Archaeospora 
trappei, Entrophospora infrequens, Funneliformis 
mosseae, Rhizophagus intraradices,Scutellospora 
calospora which largely congruents with their 
identification based  on their spore morphology 
criteria in this work. The 21 sequences were 
submitted to the GenBank nucleotide sequence 
databases under Accession Numbers from 
MF599206 to MF599226 (Table, 3). The AMF 
strains belong to 5 families namely, 
Gigasporaceae, Archaeosporaceae, 
Glomeraceae, Claroideoglomeraceae, although 
the rDNA sequence suggests a limited genetic 
diversity among the isolated AMF. 

 

a

b

c

d

 
 
Fig. (1): Spores and longtudinal cross sections in wheat roots colonized with a:  Gigaspora sp; b: 
Claroideoglomus eutunecatus; c: Scutellospora calospora and d:Archaeospora trappei. 
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Figure. (2): A: Agarose gel electrophoresis of genomic DNA extracted from 31 root samples; B and 
C: Amplified PCR products with primers ITS1, ITS4 for ITS amplicons from 21 Mycorrhizae isolates 
on 1.0% agarose gel stained with ethidium bromide. M 100-bp ladder. 
 

 AB986461 Pezizomycotina sp.

 MF599212 Entrophospora infrequens (M10)

 MF599219 Entrophospora infrequens (M22)

 MF599217 Entrophospora infrequens (M18)

 EIU94713 Entrophospora infrequens

 AF394781 Glomus intraradices

 FR750091 Rhizophagus cf. irregularis

 MF599223 Rhizophagus intraradices (M26)

 HF968911 Rhizophagus irregularis

 GQ388719 Funneliformis mosseae

 MF599220 Funneliformis mosseae (M23)

 AF413089 Glomus mosseae

 HG425985 Uncultured Funneliformis

 MF599221 Funneliformis mosseae (M24)

 FR750035 Archaeospora trappei

 MF599213  Archaeospora trappei (M13)

 MF599208 Archaeospora trappei (M4)

 AJ243420 Acaulospora trappei

 MF599222 Gigaspora sp. (M25)

 MF599224 Gigaspora sp. (M27)

 MF599215 Gigaspora sp. (M15)

 KP756502 Gigaspora margarita

 MF599209 Gigaspora sp. (M5)

 HF968867  Gigaspora margarita

 MF599206 Gigaspora sp. (M1)

 MF599216 Claroideoglomus etunicatum (M17)

 KC841644 Claroideoglomus etunicatum

 KY927389 Claroideoglomus etunicatum

 MF599207 Claroideoglomus etunicatum (M2)

 MF599210 Claroideoglomus etunicatum (M8)

 MF599225 Claroideoglomus etunicatum (M30)

 MF599211 Claroideoglomus etunicatum (M9)

 MF599218 Claroideoglomus etunicatum (M20)

 MF599214 Claroideoglomus etunicatum (M14)

 MF599226 Scutellospora calospora (M31)

 JN194176 Scutellospora calospora

 KY465513 Bacillus sp.

11%

86%

87%

85%

11%

70%

11%

11%

85%

11%

70%

92%

22%

11%

91%

11%

11%

11%

11%

11%

90%

94%

11%

83%

11%

0.20  
Fig. (3). Phylogenetic tree deduced from ITS sequences from 21 AMF strains isolated from 
Rhammus lycioides and Juniperus phoenicea in the EGM landscape. 
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DISCUSSION 
Counts of AMF spores in soils from all examined 
EGM locations are much higher than those 
reported by Al-Ani (2016) in cultivated fields near 
the examined EGM locations.Likely, because his 
study was carried out in winter where the 
temperature is below 10

0
C while our sampling 

was performed in warmer days of July with 
expected favorable effect on the AMF spore 
abundance (Gavito and Azcon-Aguilar, 2012). 
Tillage is known to have a negative impact on 
AMF community structure (Douds and Millner, 
1999) and spore abundance. The examined 
locations with no tillage are expected to be heavily 
populated with mycorrhizal spores. Non-
sporulating AMF species cannot be 
microscopically detected through the adopted 
techniques (Schenck, 1982). Variation in spore 
densities in the studied locations was in 
accordance with the findings by Othira et al. 
(2014) in farmlands across Lake Victoria Basin 
and wheat farms in Njoro District of Kenya. Similar 
observations were argued by Karaarslan et al. 
(2015) attributing these variations to the 
differences in soil texture. Heavy textured soils 
were shown to exhibit larger spore densities than 
sandy soils. In the present work, low AMF spore 
densities were encountered in the sandy loam 
soils from Al-Dercaya, Susah and Qandulah soils 
while larger spore populations were recorded in 
the heavy textured soils from Al-Hamama, Wadi-
Elkof and Wardaama. To the contrary, Sreevani 
and Reddy (2004) counted higher AMF spore 
numbers in sandy and sandy-loam soils 
associated with tomato compared with silty clay 
soils. Other soil properties as pH, CaCO3 and K2O 
contents are known to have a negative effect on 
the presence of AMF spores (Karaarslan et al., 
2015). A similar finding to that observed in the 
present study regarding negative effect of soil 
CaCO3 content on the spore density which can be 
easily figured out by comparing soil CaCO3 
content (Table, 1) and its spore density (Table, 2). 
For instance, a maximum of 188 spores.g

-1
 soil 

was recorded in El Hamama soil which contains 
the lowest amount of CaCO3.  
The high colonization rate of up to 99% recorded 
in root fragments from Al-Hamama and Wadi – 
Alkof was in harmony with earlier report on a 
profound AMF colonization in most of naturally 
occurring plants in semiarid Mediterranean 
environments (Maremmani et al., 2003) as well as 
in roots of Juniperus oxycedrus in a degraded 
coastal sand dune in Algeria (Marouf et al., 2016). 
High P-content was reported to minimize root 

infection with AMF (Othira et al, 2014). In the 
examined locations, available P-content was as 
low as 7mg.kg

-1
soil. We recorded higher AMF 

colonization % with R. lycioides roots in some 
locations than J. phoenicea and vice versa in the 
others which might be attributed to multiple 
edaphic and environmental factors besides plant 
genotype (Al- Ani, 2016). The 31 AMF 
morphologically relating to 11 AMF species are 
belonging to 5 families mainly 
Chlaroideoglomaceae and Gigasporaceae. 
Because spore morphology is not a genus-
specific trait (Redecker et al., 2013) we used the 
(ITS) sequence (Gamper et al., 2009) in 
phylogenetic analysis of the obtained 21 ITS 
rDNA sequences. Data consistently corroborate 
the aforementioned phenotypic affiliations and 
highlighted the dominance of Claroideoglomus 
etunicatum and Gigaspora sp. as the most 
dominant AMF species colonizing both R. 
lycioides and J. phoenicea (Fig. 4). However, 
Agwa and Abdel-Fattah (2002) identified the 
dominant Glomus spores recovered from the 
Deltaic Mediterranean Costal Land-Egypt spores 
as Glomusmosseae and Glomusetunicatum. The 
identified AMF strains in the present work might 
constitute a small part of a huge AFM community 
inhabiting the examined EGM locations. This most 
likely because our sampling was focused on a 
specific season in some geographical sites in 
addition to the fact that AMF species have 
seasonal sporulation while others seldom or don’t 
form spores at all (Nafady et al. (2016).  
 
 

 
 
 
Fig. (4): Relative abundance of AMF species 
colonizing J. phoenicea and R. lycioides in the 
EGM forestry.  
 

Abundance% 
Gigaspora Sp.

Claroid.
eutunicatum

Glomus
epigaeus

Archaeospora
trappei

Entrophospor
a infrequens
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CONCLUSION 
The obtained results suggest a wide spread of 
AMF in the examined EGM forestry soils 
particularly in the rhizosphere of J. phoenicea and 
R.  lycioides. Spore morphology both with 
molecular analysis based on rDNAs sequences of 
the ITS1 region provides a conclusive 
identification of AMF strains. Claroideoglomus 
etunicatum seems the most abundant AMF 
species in the sampling locations. Upcoming 
research plans must consider other EGM 
locations inhabited with different host trees and 
examine seasonal variations in AMF community 
structure. Our ongoing study is concerned with 
screening the isolated AMF strains for their 
symbiotic performance in the greenhouse. 
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