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In the presnt paper forty v zoospric members of the aquaic fungi s wll as some
unidentified species belongi

Pyvhium,
chemical properties of soil such as temperature calcium content total soluble salts and organic
» w 1 population zoosp
INTRODUCTION

Although many authors have dealt with the ecology of aquatic fungi (Pe ter -
son, 1960, 1967; Perrott, 1960; Dick, Newby, 1961; Willoughby, 1961,
1962, Roberts, 1963 Alabi, 1971 a,b) relatively litle is known about the
cffect of temperature, pH, and many other chemical factors on the seasonal occur-
rence of aquatic fungi. Some information has been given by Suzuk i (1960, 1961,
1962, 1963) from Japan; by Dayal and Tandon (1963)andby Misra (1982)
from India; by EEI-Hissy (1979a,b), EI-His sy ctal. (1982),andby E1-Hissy
and Khallil (1989) from Egypt, who have used water samples in their experiments.

In Egypt, iummuuus on aquatic fungi which have isolated form soil samples
were carried out by ~Naghy (1983),E1-Hissyand Abd~

Elah (1987). These \unln.\ mainly concerned the relationship between fungi and
al properties of soil. Thus, the aim of the present work was to
casonal occurrance of zoosporic fungi in soil samples collected from §
different sites of the riverbanks of the Nile River and Ibrahimaya canal from
November, 1989 to May, 1990.

sy,

MATERIALS AND METHODS

According to W i11oughby (1956) soil samples were collceted from the
humus layer near the banks. Four sites located at El-Minia Governorate in Upper
Egypt have been studied (Fig. 1).
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Fig. 1. Location of sites collected in Minia Governorate
o sites A pmaincanal ... colivated land

Site I: the Nile River in the region of Tall-Elamana situated about 45 km (o the
south of the city of El-Minia. Site II: the Nile River, in the region of Samalout
situated about 28 km to the north of the city El-Minia. Site I11: Ibrahimya canal, in the
region of Abo-Qurgas situated about 23 km to the south of El-Minia city. Site IV:
Ibrahimya canal, in the region of Matti situated about 40 km 1o the north of the city
El-Minia.

Soil samples were collected every month over a period of seven months form
November, 1989 to May, 1990. The temperature of soil was recorded at each site.
Subsequently the following propertics were determined: hydrogen concentration,
electric conduction, calcium, magnesium, sodium, potassium, phosphate, nitrate, and
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chloride, content total alkalinity and organic matter content. The chemical analyses
were carried out in a laboratory according to the methods adopted by Mackerethet
etal. (1978).

Five grams of soil samples were placed in each of the five sterile 9 cm Petri
dishes and just covered with 20 ml of soil extract solution. Ten parts of baiting
substrata were put on the surface of each dish and then incubated at 20-30°C.

Soil extract solution was prepared (Han s on, 1945) by placing 280 gm of soil
in 1 1of distilled water for 2 days, followed by filtzation and autoclaving. The serile
baits used onion skin
and sesame seeds. Th i were identif ing o Spar-
row (1960), Batko (1975)and Karling (1977). Isolates of zoosporic fungi
were subcultured on the same substrate using the induction medium which described
byMendoza and Prendas (1988). The mean value and standard deviat for all
measurements were determined.

RESULTS AND DISCUSSION

In the present studies, forty-five zoosporic fungus species and some unidentified
species from seventeen genera were recorded (Table 1). Most of these zoosporic
fungi were previously recorded rom the water bodies (E1-Hissy, 1974; E1-
~Hissy ctal, 1982 EI-Naghy ctal, 1985a,b, 1987; Hassan, 1990;
Hassan, Shoulkamy, 1991) and mud and drenched cultivated sois
1984; E1-Hissy, El-Naghy, 1983 E1-Hissy,Abd-Elaah, 1987)
in Upper Egypt.

Fig. 2 shows that the highest number of zoosporic fungi occured in January and
February, the lowest number of fungi was recorded in May. These results are in
agreement with earlier reports of Dayal, Tandon, 1963; Srivastava,
1967;Khulbe, Bhargava, 1977. The moderate apperance of fungi species was,
detected in November. The same resuls were obtained by E1-Hissy and Khallil
(1989), (Table 2).

“The mean temperature, pH value, calcium, soluble salt and organic mater total
content were positively correlated with the occurrence of the higher members of the
zoosporic fungi. This is in accordance with the results reported by B oo th (1971 a)
and Misra (1982).

‘The results presented (Fig. 3) indicate that the highest number of zoosporic
fungi was noted at site IV in March and November, followed by site I in January.
‘The lowest number of fungi was reported in May in all sites. These results were in
agreement with Misra (1982)and E1-Hissy and Khallil's (1989) data.
‘The temperature of soil was the same at site IV in March and November (21°C), and
17°C in site 1. In March the high number of fungi at all sites connected with the
physical and chemical properties of soil during the period of study (Table 2,
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Average monthly values of

Zoosporic fungi n soils of Upper Egypt

Table 2

(XL1989 - V.1990)

[

ol w]

-5

Characters Nov.

temp (°C) 203209 173203 165203 153106 211104 228203 266206
pH value 81202 77:02 76200 79:01 74:01 80201 74201
EC.@) 17503 13s00 1402 14301 14202 17301  15:05
calcium () | 266:20  265:27 353253 288421 160:30 193214 178239
magn. () 105530 169240 135530 210570 194219 168223 235560
sodium(®) | 210:07  203:03 20:00 15:03 18:03 63:08 28209
potasium () | 78208  68:03 10200 10200 10:00 10:00 63s18
phos. (b) 09:02  10:03  10:03 20:07 30:13 20s13 2009
nitrate (b) 04:001 042003 17:03 14202 15:05 44232 1001
Lalk. (b) 12:01 13202 16:02 12:01 14201 14200 14202
chloride (gn/l) | 0902 07:02 15803 15203 11202 11:04 15:04
om. (%) 0012001 0022001 19207 14:01 05:002 05:002 07:0.1

@ mhosx 10% (0 mef EC

Number of species

“The mean values of physical and chemical properties were studied (Table 2).
Almost all the factors showed seasonal variations. Some reached maximum values
during the winter (December — February), and others during spring (March — May).
Temperature ranged from 14 o 28°C, with a minimum in February and maximum
in May. Calcium content ranged from 11 to 37 mg/ml, with a minimum in May and
maximum in January. The previous data are in accordance with M i s r a (1982)

data.

Dec

Fig. 2. Number of fung isolated in each month
TV - sites

v -
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Itis evident that the occurrence and distribution od zoosporic fungus species at
different sites may be duc to the differences in their physical and chemical nature.
In these studies the following specics were found: Nowakowskiella, Saprolegnia,
Pythium, Achlya, Rhizophlyctis, Cladochytrium, Karlingia, Dictyuchus, Septochytrium,
Diplophlyctis, Aphanomyces, Chytriomyces, Rhizidium, Endochytrium, Nephrochytrium,
Hyphochytrium and Pythiopsis (Fig. 4, Table 1).
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In the present study twenty-four species from the order Chyridiales were re-
ported. However, B oo th (1971 b) recorded fifty-five fungus species of the same
order during his study on the soil of Islands. In this group E1-Naghy etal. (1985
a,b, 1987) isolated sixteen members of chytridiaceous fungi. E1— y andKhal-
1i1 (1989) reported some chytrids from Delta water sampl

Nowakowskiella was the most common genus in the investigated soil samples. It
was noted in all samples and comprised 25.9 % of the total number of fungi. It was
represented by six species, where N. ramosa and N. hemisphaerospora were the most
common. The ones former was recorded in 92.8 % of the soil samples (26 out of 28)
and the latter in 82 % (23 out of 28). They comprised 11.6 % and 9.2 % of the total
number of fungi; 44.7 % and 35.6 % of the total number Nowakowskiella represen-
tively. The highest number of the two species was estimated at site IV and site I,
3.4 % and 3.2 % of total number of fungi, 13.3 % and 12.4 % of the total number of
Nowakowskiella, respectively. At site 111, the number of two species was nearly
the same. S parrow (1960) pointed out that both N. ramosa and
N. hemisphaerospora were common in soil and water samples and widely distributed
all over the world. The following four species of Nowakowskiella occured in small
numbers: N. multispora, N. elegans, N. elongata and N. delica (of the total number of
fungi 1.97 %, 1.5%, 0.8 % and 0.79 % respectively).

Saprolegnia was the second most common genus in the tested soil samples,
comprising 11.3 % of the total number of fungi and was recorded 27 out of 28 times.
It was represented by five species where S. litoralis and . ferax were the common
ones. These species were found respectively in 60.7 % (17 out of 28) and 53.6 % (15
out of 28), of the soil samples; they represented 3.33 % and 3.68 % of the total
number of fungi 29.3 % and 32.4 % of the total number of Saprolegnia. In addition,
the following three remaining species from this genus were noted: 8. diclina —46.4 %
(13 out of 28) and §. para a and S. eccentrica occurred rarely, 21.4 % (6 out
of 28) and 14.3 % (4 out of 28), respectively. Misra (1982) postulated that S. ferax
was appeared 23 times and was the second most commonly occurring form. During
their studies ~Hissyand Khallil (1989)and Gupta and Mchrotra
(1989) that the genus Saprolegnia was one of the most commonly occurring genera.

The genus Pythinm by fivesp r. \ P. ultinum,
P. graminicola, P. i i P 2
12 8,6 and 1 out of 28 times; 3.84 % 2.86%, 1.44 %, 0 3 % and 0.06 % of the total
number of fungi, respectively. Our results were almost in accordance with the
observationsof E1-Hissy and Khallil (1989).

In the present study Achlya was the fourth most common genus and was detected
20 times out of 28. The following species of this genus were reported: A. debaryana,
A. flagellata, A. megasperma and A. racemosa which occurred respectively 11, 9, 3
times and twice (Table 1). Misra (1982) records that most species of the genus
Achlyaappeared from September (o March, except for (Achlya stellata var. multispora)
that was collected until April. These resulis are in ageement with our observations
which indicate that lower temperature is more suitable for the occurrance of Achlya.
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Rhizophlyctis was the fifth most common genus to which included the following
four species: R. fusca, R. petersenii, R. harderi and R. hirsuta (7,7, 2 and 2, out of 28
times), respectively. Most species occurred at sites with low organic matter and
content neutral in pH. The results are in accordance with B 0 o t h's (1971 a)
observations.

e genus Cladochytrium was represented by three species: C. hyalinum (9
specimen), C. auratiacum (6) and C. replicatum (3) respectively. The genus Karlingia
included three species: K. rosea, K. granulata and K. hyalina which occured 21, 8 and
3 out of 28 times respectively. In this genus K. rosea was the most frequent speci
comtrising 3.07 % of the total number of fungi and 77.8 % of the total number of
Karlingia. Thus K. rosea is a common and wide spread specics. The findings of
Sparrow (1960)and Karling (1973) were in accordance with the present
results.

“The genus Dicty ies: D. sterile, D.
and D. polysporus which occured respectively 16, 10 and 3 out of 28 times; they
comprised 3.7 %, 1.75 % and 0.63 % of the total number of fungi 60.9 %, 28.8 % and
10.4 % of the total number of Dictyuchus. D. sterile was the most common and wide
spread species at site 1V. Temperature plays an important role in the population of
Dictyuchus. E1-Hissy and Khallil (1989) have reported that D. sterile occur-
res during the whole year; Gupta and Mchrotra (1989) also reported
D. sterile grows ina wide range of temperature. These observations are in agreement
with the present results recording the effect of temperature on the occurrence and
distribution of D. sterile.

Endochytrium pseudodistomum noted 21 out of 28 times and comprised 8.33 %
of the total number of fungi. The highest number of the species was recorded countat
site 11 (655 sp d 32 % of the of E.

The present investigations reveals some correlations between the zoosporic
fungus flora and the physical and chemical properties of soil such as temperature,
calcium, soluble salt and organic matter content. These results have been by con-
firmed by many aquatic mycologists from different parts of the world (Perrott,
1960; Suzuki, 1960; Dayal, Tandon, 1962; Roberts, 1963; Sriva-
stava, 1967; Alabi, 1971a,b; Khulbe, Bhargava, 1977).
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