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ABSTRACT

The present study deals with fungi existing in Al-Ahrash protectorate, an area of § km”,
370km eastern to Cairo, in Egyptian Rafah, North Sinai Governorate (31° 18 N - 34°
14" E ) which was declared a developing resources protected area according to the Prime
Ministerial Decrees 1429/ 1985 and 3379 / 1996.

Results include a survey and identification of mycoflora associated with both of the soil
and shoot of Acacia saligna (Labill.) Wendl., the dominant plant species in Al-Ahrash
protectorate.

Survey study of mycoflora associated with the soil surrounding roots of Acacia saligna
revealed that Fusa. ium solani was dominant with frequency of 26.7 % ranging from 10 to 45
%. Twenty fungal species were isolated from soil of the studied area, nine of them were soil
borne fungi and the remainder eleven might affect plant leaves. F. solani also recorded the
highest frequency (35%) in the neighbouring cultivated area. Number of fungal species
associated with Acacia saligna trees increased in mature s compared with juvenile plants.

Identification of VAM fungal spores exiracted from soil of the studied area proved that
they belong to genus Glomus. Average number of spores / 50g soil was 1230 with a range
from 400 to 2200. This number decreased to 900 spores in soil of cultivated fields outside
Al-Ahrash protectorate. On the contrary, the number increased to 7100 spores in soil
surrounding roots of juvenile Acacia saligna plants.

Seven fungal species which may cause leaf spots to Acacia saligna were isolated from
diseased phyllodes. Both Botryodiplodia theobromae and Cladosporium herbarum recorded
an average occurrence of 22.5% with a range of 20-30%, being the highest in this respect.

Key words: Acacia saligna (Labill. ) Wendl., Al-Ahrash protectorate, Glomus, leaf spots,
mycoflora, soil borne fungi and VAM fungi.

1. INTRODUCTION The natural vegetation of Al-Ahrash
Al-Ahrash protectorate located north of  protectorate is mainly composed of Acacia
Sinai Peninsula, 370 km eastern Cairo and  saligna (Labill.) Wendl. This tree serves as
covering an area of 8 km’ has been declared  a source of pasture, wood and animal
developing resources protected area by the shelter for the local inhabitants, beside its
Prime Ministry Decree number 1429/1985 role as sand dune fixer species (El-Sahhar et
modified by the Decree number 3379 /1996.  al., 2009).
It occupies part of the sand dune system (up Previous investigations indicated that
to 60 m.a.s.l.) between Al-Arish and Rafah  Acacia saligna is subjected to various
cities, close to the Mediterranean shore and fungal diseases; e.g., rust (Morris, 1987)
falls under its climatic influence (Anon., and wilt (Roux et al., 2007) In addition, the
2001). association of mycorrhiza and bacteria with
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Acacia saligna was studied. David and

Schenck (1983) mentioned that
chytridiaceous fungi (CF) have been
observed on spores of vesicular- arbuscular
mycorrhizal fungi (VAMF) and can limit
their development in pot cultures and in the
field. The fungicide finaminosulf reduced
the percentage of azygospores of Gigaspora
margarita with zoosporangia of CF.
Krishna and Dart (1984) tested six
mycorrhizal fungi as inoculants for pearl
millet grown in pots with sterile soil.
Mycorrhizal inoculation increased dry
matter and phosphorus uptake at levels less
than 20kg/ ha. At higher P levels the
mycorrhizal effect was decreased. These
studies performed in sterilized soil suggest
that inoculation of pearl millet with efficient
VAM fungi could be extremely useful in P
deficient soils. However, its practical utility
depends on screening and isolation of
fungal strains which perform efficiently in
natural (unsterilized) field conditions.
Jasper et al. (1989) examined the
hypothesis that hyphae of a vesicular-
arbuscular mycorrhizal fungus in dry soil
remain ineffective, but that the infectivity
decreases if the soil is disturbed. They
found that external hyphae of Acaulospora
laevis Gerd. remained highly ineffective.
However, disturbance of the dry soil
containing the external hyphae severely
reduced the infectivity of the hyphae. After
fluorescent staining, fungal structures with
fluorescing nuclei were readily visible both
within and attached to the roots of Acacia
saligna which had no fluorescing nuclei.
Benbrahim  and  Ismaili  (2002)
investigated the effects of single dual
inoculation with Rhizobium and arbuscular
mycorrhizal fungi (AMF) on Acacia saligna
plants to increase nutrient uptake and plant
growth, The substrate was a clay-loamy soil
low in plant available N and P. The soil has
been fumigated by using Basamid. Plants
were either inoculated with an AMF alone,
with a strain of a compatible Rhizobium
alone, or with both endophytes. A control
was uninoculated. All treatments received a
N- and P- free nutrient solution. Plant
growth, nodulation, mycorrhizal infection,
nutrient content (N and P) and N,-fixation
were studied. Under the experimental
conditions  tested, dual inoculation
significantly increased total dry weight by
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56.9%, mycorrhizal infection 14- fold and
N and P content of plants by 70.9% and
76.3%, respectively. Rhizobium inoculation
alone significantly increased shoot dry
weight, nodulation and total N content.
Mycorrhizal inoculation increased root dry
weight, mycorrhizal infection and total
shoot P content.

Pretorius et al. (2003) tested extracts
from 26 plant species representing 16
families, among them two species belong to
the genus Acacia; namely, A. erioloba and
A. karoo collected in the Free State
Province of South Africa. Extracts were
tested in vitro for their potential to inhibit
the growth of eight plant pathogenic fungi
and five plant pathogenic bacteria. None of
the crude extracts showed any mycelial
growth inhibition of the eight tested fungi.
All of the extracts inhibited the growth of
one or more of the five plant pathogenic
tested bacteria but to varying degrees.

Roux et al. (2007) f{found that
Ceratocystis albifundus causes the disease
known as wattle wilt of non-native Acacia
mearnsii trees in South Africa, Uganda and
Kenya. Infection results in rapid wilt and
death of susceptible trees and stem cankers
on more tolerant trees.

As far as the authors are aware, no
previous studies dealt with the mycoflora of
Al-Ahrash protectorate. In this study, the
identity and frequency of mycoflora found
in the soil surrounding the root and on the
phyllodes of Acacia saligna, the dominant
and multipurpose plant species in the area
of study are subjected to investigation. This
study provides a pioneer survey of
mycoflora in Al-Ahrash protectorate and
will flourish the state - of - knowledge in
this concern.

2. MATERIALS AND METHODS

Field expeditions were carried out to Al-
Ahrash protectorate (31° 18’ N - 34° 14'E )
during spring season of 2008 (Fig. 1).
Acacia saligna (Labill.) Wendl. proved to
be the dominant plant species in this area.
Details of sampling procedures were
previously mentioned (El-Sahhar et al,
2009).
2.1.Mycoflora of the soil surrounding the

roots of Acacia saligna

In order to isolate the inhabitant

mycoflora, ten soil samples, 20-40 cm from
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sotl surface, resembling the ten studied
quﬁdrateé fixed at Al-Ahrash protectorate
wete collected from the soil surrounding
ﬁbd‘(%’of A'cacia saligna, which have a heavy
surface “spreading root due to its vigorous
robt suckering ability. An additional soil
sample was collected from outside Al-
Ahrash * protectorate  resembling  the
neighbouring area cultivated with barley to
spor any difference in soil mycoflora due to
bédouin activity. Moreover, a soil sample
sl‘lrroun,dmg the roots of juvenile Acacia
séiligna was also taken to be compared with
thé” prev10us samples. This might elucidate
any alteratlon in soil mycoflora due to
existérice and growth of Acacia saligna in
thi§ ‘4rea.

Mediterranean sea

i ». (: A satellite image of Al-Ahrash protetortej Rh_, North Sia;_,Eg)pt_
(c.f. Google Earth web site , labelled and studied area was located).

2.1.1, Fungl

T‘he isolation method of Pierr and
Francls (2000) was followed. A soil sample,
10 g, of each of the collected samples was
transietfed to a tlask containing 90 ml
stenhzgd water and vigorously agitated for
30 min. Serial dilutions of soil suspension
1:10,71:100, 1:1000 and 1. 10000 were
carried out, Onc ml. of the latter suspension
was placed in a sterilized Petri dish before
pouring Martin's medium composed of 10 g
gluc&iﬁ"é:‘, 5 g peptone, 1 g potassium
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dihydrogen phosphate, 0.5 g magnesiuny
sulphate, 15 g agar, 0.03 g rose Bengaly
0.03 g streptomycin and 1000 ml distilled:
water (Martin, 1950). The dishes were:
shaken gently to spread the sotl suspension.
allover the medium. Dishes were incubated.
at 25+ 2 °C for 5 days.. Growing fungal
colonies were transferred onto Petri ‘dishes-
contained PDA medium which is composed
of 200 g peeled and sliced potato, 17g agar,
20g dextrose and 1000 ml distilled water
(Riker and Riker, 1936). Cultures of single
spores or hyphal -tips. were secured-. for"
further studies. ‘ Cae
2.1.2. Mycorrhizal fungl :
Vesicular-arbuscular mycorrhlzal (VAM) .

fungi in collected soil samples were
investigated. A representative sample (50 gy
of each studied soil -was: placed im 2"
polyethylene bag. - Extraction -of- VAM: -
propagules in the soil-was carried out under
laboratory conditions as soon a$ pessible:
using wet-sieving and decanting technique
(Gerdemann and Nicolson, " 1963) : .as "
follows: A
i. A sample (50 g) of each soil -was-"
mixed with 1000 ml water -and -stirred:
carefully by a stick until particles -were + -
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loosen before being left for a few seconds to
allow the heavier particles to settle down.

ii. The supernatant was then allowed 1o
pass through soil sieves. First sieve (500
um- hole-diam.) to remove the large pieces
of organic matter, followed by a fine one
(64 um) to catch the small particles of soil
which include the VAM spores.

iii. These particles were washed in a
stream of tap water, then driven to a beaker,
suspended in water and adjusted to a known
volume (100 ml).

iv. One ml of the spore suspension was
transferred into a Petri dish (9 cm diam.j
containing a filter paper (Whatman No. 1,7
cm diam.) marked with small squares (1x1
cm) to score the number of spores using a
dissecting binocular microscope.

Purified VAM spores were identified
according to the morphological
characteristics described by Gerdemann and
Trappe (1974), Trappe (1982) and Trappe
and Schenck (1982).

2.2. Mycoflora of Acacia saligna
phyllodes
Phyllodes (modified flat leaf-like

petioles, and no blade, since true leaves are
absent) exhibited disease symptoms were
carefully washed in tap water then cut into
small pieces. Infected samples were surface
sterilized in 0.5% sodium hypochlorite
solution for 3 min. before being thoroughly
rinsed in sterilized water and dried between
two sterilized filter papers. The treated
portions were transferred onto Petri dishes
containing potato dextrose agar medium
(PDA) amended with 0.01% streptomycin
in order to minimize  bacterial
contamination. Plates were incubated at 25
+ 2 °C for 3 days. The developed fungi were
carefully transferred to PDA slants and kept
at 8°C for further studies. Pure cultures
were obtained from each isolate using the
single spore or hyphal tip technique
(Dhingra and Sinclair, 1985).

Fungi isolated from the soil surrounding
roots and those from phyllodes were
examined microscopically. ldentification of
the fungi was carried out according to
descriptions given by Booth (1971),
Domsch et al. (1980), Nelson ez al. (1983),
Barnett and Hunter (1986) and Sneh er al.
(1991) at the Mycology Research and Plant
Disease = Survey  Department,  Plant
Pathology Research Institute, Agricultural
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Research Centre, Giza, Egypt. Scientific
names of fungi were revised according to
the Annual Checklist of Bisby ez al. (2009).

3. RESULTS AND DISCUSSION

Knowledge of fungi associated with
Acacia saligna at Al-Ahrash protectorate
either in the soil surrounding the roots or
which affect the shoot is substantially
incomplete, 1f not absent. Hence, the
mycoflora found in both of the soil and the
phyllodes were subjected to investigation in
order to determine their identity and
occurrence frequency.

3.1. Mycoflora of soil surrounding roots
of Acacia saligna
3.1.1. Fungi

A survey study of mycoflora associated
with the soil surrounding the roots of
Acacia saligna, the dominant plant species
at Al-Ahrash protectorate was performed to
detect the main associated fungi in the soil
of the studied area. Frequencies of fungi are
given in Table (1).

With respect to the average frequency of
fungi, Fusarium solani (Mart.) Sacc. came
on the top with a frequency of 26.7%, and
range from 10 to 45%. On the contrary,
each of Aspergillus ochraceus G. Wilh,,
Fusarium  moniliforme J. Sheld. and
Rhizoctonia solani J.G. Kithn recorded a
frequency of 0.5%, being the least in this
concern, with a range of 0-5%.

Penicillium sp. showed a frequency of
19.5%, with a range from 10 to 35%, being
the second after Fusarium solani. Mucor
sp., however, came third in this respect with
a frequency averaged 10.5% and a range
from 20 to 30%. All the remainder fungi
had an average less than 8% frequency with
a range from 0 to 25%.

Referring to Farr ef al. (1989) the fungi
isolated from the soil of the studied area
could be divided into two groups; the first
being soil borne fungi and the second affect
plant leaves. Fungi belonging to both
groups were isolated from the soil of the
study area and were more or less equal in
number. The first group included fungi
number: 7, 10 to 15, 18 and 20. Whereas,
the second group included fungi number 1
t0 6, 8,9, 16, 17 and 19. (Table 1).

Regarding the soil sample collected from
the cultivated area adjacent to Al-Ahrash
protectorate to spot any variation in the
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Table (1): Frequency (%) of fungi associated with the soil surrounding the roots of Acacia saligna at Al-Ahrash protectorate

No. A , Fungi i 3 3 fl‘equenscL(%) ;ll uad;ates - 5 10 Aveirage Range HL JA.
1 Alternaria alternata (Fr.) Keissl. 13 1¢ 10 10 10 5.3 10-13 15 25
2 Aspergillus clavatus Desm. 5
3 Aspergillus flavus Link 10 5 1.5 5-10
4 Aspergillus niger Tiegh. 10 10 20 4.0 10-20 10
5 Aspergillus ochraceus G. Wilh. 5 0.5 0-5
6 Chaetomium globosum Kunze 20 5 5 10 10 5.0 5-20 5
7 Chonaephora sp. 5 ] S S 5 2.0 5-5 S
8 Cladosporium herbarum (Pers.) Link 10 1.0 0-10 5 10
9 Fusarium moniliforme 1. Sheld. 5 0.5 0-5
10 | Fusarium oxysporum Schitdl. 20 20 5 10 10 6.5 5-20 10 5
11 Fusarium semitectum Berk. & Ravenel 10 10 20 0-10
| 12| Fusarium solani (Mart.) Sacc. 27 10 45 50 30 30 15 15 45 26.7 10-45 35 25
Fl?’ Gonatobotrys simplex Bonord. 10 ] 1.0 0-10

14 Macrophomina phaseolina (Tassi) Goid. 15 5 20 5-15

15 Mucor sp. 20 25 30 30 10.5 20-30 10

16 | Penicillium sp. 20 10 35 20 30 10 35 35 19.5 10-35 25

17 Pestalotia acaciae Thiirm. 15 10 10 3.5 10-15

18 | Rhizoctonia solani J.G. Kiihn 5 0.5 0-5

19 | Stemphylium botryosum Sacc. 20 10 15 10 25 8.0 10-25

20 Ulocladium sp. 10

Empty space = Not recorded.

Number of each fungus colonies
Total number of fungi colonies

Frequency (%) =

H.L = Soil subjected to human impact.

J.A. = Soil surrounding the roots of a juvenile Acacia saligna.
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mycolflora due to the human impact, the
prevalent: fungus (Fusarium solani) inside
the protected area also recorded the highest
frequency in the cultivated area, being 35%.
Alternaria alternata (Fr.) Keissl., however,
came second with relatively high frequency
of 15%. Worthy to mention that Aspergillus
clavatus Desm. (not detected inside Al-
Ahrash protectorate) was found with a
frequency of 5%. Another six fungi,
however, were identified and with
frequency from 5 to 10%.

To elucidate the existence effect of
Acacia saligna growing in the study area on
soil mycoflora, a soil sample was collected
from juvenile Acacia saligna soil
surrounding the roots to be compared with
the previously collected soil surrounding
the root of mature plant.

It is evident from Table (1) that only
five fungi were isolated from juvenile plant
soil out of the 18 fungi associated with the
mature tree. The frequency of these fungi
ranged from 5 to 25%. The increase in the
number of fungi associated with mature
trees might be due to transmission of these
fungi from the surrounding area through
irresponsible behaviour of some local
inhabitants such as- grazing of sheep and
goats on land of Al-Ahrash protectorate.

It is interesting to note that Ulocladium
sp. was only isolated from the soil of the
juvenile plant. It was found at a frequency
of 10%:

It is therefore suggested that, conditions
of wildlife prevailing at Al-Ahrash
protectorate not only encourage existence of
annual plant flora ( El-Sahhar et al., 2009),
but also the mycolflora, especially the soil
borne fungi.

3.1.2. Mycorrhizal fungi

Mycorrhizal fungi known as vesicular —
arbusculai mycorrhizal (VAM) fungi are
soil-borne fungi tk.at establish an obligatory
mutualistic symbiosis with many plant
species. This association provides the
fungus with carbohydrates, such as glucose
and sucrose. In return the fungus can access
phosphorus sources to the plant, being
especially beneficial for the plant partner in
nutrient — poor soils (Harrison, 2005).
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soil analysis proved that Al-Ahrash
protectorate is low in its content of
nuiients, being 41.2 ppm N, 36 ppm P and
120 ppm K on the average (El-Sahhar et al,,
2009). The prevailing conditions in the soil
of the study area are encouraging the
development of mycorrhizal fungi. This
motivated the interest to study the
mycorrhizal fungi associated with Acacia
saligna in this area.

Identification of purified VAM fungi
spores proved that the VAM propagules
extracted from soil of study area belong to
the fungal genus Glomus.

According to Bisby et al. (2009) Annual

Checklist, Glomus (some 80 species)
belongs to Family: Glomeraceae, Order:
Glomerales, Class: Glomeromycetes and

Phylum: Glomeromycota.

Results in Table (2) present the number
of spores of VAM fungi per 50 g of the soil
surrounding roots of Acacia saligna at Al-
Ahrash protectorate. The average number of
spores was 1230 with a range between 400
and 2200. The wide range and variation of
spore numbers in different quadrates might
be due to irresponsible behavior of some
local inhabitants leading to disturbance of
the soil in the study area. This agrees with
Jasper et al. (1989) who proved that
disturbance of the dry soil containing
hyphae of a VAM fungus severely reduced
the infectivity of the hyphae.

In this concern, Krishna and Dart (1984)
found that mycorrhizal inoculation in a
sterile soil increased dry matter of pearl
millet and phosphorus uptake at levels less
than 20 kg/ha. At higher P levels the
mycorhizal effect was decreased. This
suggests that inoculation with efficient
VAM fungi could be extremely useful in P
deficient soils.

Moreover, Benbrahim and Ismaili
(2002) studied the effect of a single
inoculation with VAM fungi and dual
inoculation infection with VAM fungi and
Rhizobium to increase nutrient uptake and
plant growth in the soil low in plant
available N and P. Investigated treatments
increased shoot and root weights of Acacia
saligna, nodulation and N and P content of
the plants.



Table (2): Spore number of the mycorrhizal

fungus Glomus sp. in the soil
surrounding the roots of Acacia saligna
at Al-Ahrash protectorate.
Quadrates Spore No. /
No. 50 g soil |
. 1 2200
2 1300
3 700
4 2100 T
5 | 400 T
s | e |
» | s
8 1200
—
9 1800
L 10 1900
} Average 1230
L Range 400 —- 2200
& H.I. 900
JA. | 7100

H.1. = Soil subje;:ted to human impact.
J.A. = Soil surrounding the roots of a juvenile
Acacia saligna.

indicating that the prevailing conditions in
the study area were more suitable to VAM
fungi compared with the area subjected to
human impact.

On the contrary, the number of spores of
VAM fungi increased to 7100 in the soil
surrounding roots of the juvenile Acacia
saligna compared with 1230 spores for
mature plants. This increment could be
attributed to the expected higher activity of
all phenomena in the root of juvenile plant
and the delicate primary structure of the
root system which might facilitate
penetration and propagation of VAM fungi
through root celis.

It is welcomed to find VAM fungi in Al-
Ahrash protectorate to facilitate the transfer
of nutrient content, especially phosphorous
in soil of the study area. This would be of
great benefit to the natural vegetation
occurred in such area.

3.2, Mycoflora of Acacia
phyllodes

Disease symptoms, mainly leaf spots
were observed on phyllodes of Acacia
saligna. Samples were collected from
quadrates 2, 6, 9 and 10, where disease
symptoms were detected (Table 3). It was
possible to isolate seven fungi from
diseased phyllodes. Three fungi of them had
been previously isolated from the soil
(Table 1); namely, Alternaria alternata,

saligna

Table (3): Frequency (%) of fungi associated with diseased Acacia saligna phylledes

at Al-Ahrash protectorate.

e Frequency (%) in quadrates
Fungi > < 5 1 T Average | Range
|
Alternaria lternata (Fr.) Keissel 30 30 | 20 [ 200 | 2030
Botryodiplodia theobromae Pat. 20 20 30 20 228 20-30
Cercospora sp. 10 20 7.5 10-20
rEaa’osporium herbarum (Pers.) Link 30 30 30 22.5 30-30
Colletotrichum sp. 20 50 | 020
Diplodia sp. 20 | 20 100 | 2020
rgtﬁemphylium botryosum Sacc. 20 L 30 12.5 20-30
Frequency (%) = Number of each fungus colonies « 100

Total number of fungi colonies

Referring to the soil subjected to human
impact in the area near to Al-Ahrash
protectorate, the number recorded for spores
of VAM fungi decreased to 900 spores

Cladosporium herbarum and Stemphylium

botryosum.
Regarding the average frequency of
isolated  fungi, both  Botryodiplodia
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theobromae and Cladosporium herbaruim
recorded an average of 22.5% (range 20-
30%), being the highest in this respect,
followed by Alternaria alternata (26%).
The remainder four fungi showed an
average frequency between 5 and 12.5%,
and a range from 0 to 30%.
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