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SUMMARY: Eighty species which belong to 34 fungal genera yielding 2992 colonies were recovered from
surface water (zoosporic fungi) and submerged decaying |eaves (aquatic hyphomycetes) samples (160 samples
each) during this investigation. Of these fungi, 45 species related to 8 genera of zoosporic fungi (862 colonies)
and 35 species related to 26 genera of aquatic hyphomycetes (2130 colonies). Three species of zoosporic fungi
(Achlya rodriguazina, Isoachlya toruloides and Saprolegnia luxurians) in addition to fourteen species of
aquatic hyphomycetes are new records for Egypt. The richest samples of aquatic fungi (both zoosporic and
hyphomycetes) were those collected fromwater areas with low or moder ate temperature and comparatively high
total organic matter and dissolved oxygen. Achlya (13 species) and Saprolegnia (12 species) were the common-
est zoosporic fungal genera whereas Triscelophorus (2 species), Anguillospora (2 species) and Alatospora (one
species) were the most prevalent genera of aquatic Hyphomycetes. The samples collected from Assiut gover-
norate were the richest in zoosporic fungi (23 species and 7 genera) whereas those collected from Aswan gov-
ernorate were the poorest (6 species and 3 genera). The samples collected from Qena governorate were the
richest in aquatic Hyphomycetes (21 species and 16 genera) whereas those collected from EI-Giza governorate
were the poorest (8 species and 8 genera).
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INTRODUCTION

Man's concern with environmental aspects may also
account for the increased interest in aquatic organisms.
Pollution of streams, rivers and local shores is common.
Therefore, the role of microfungi in these situations is
important. The occurrence and distribution of zoosporic
fungi in relation to water characteristics as well as to the
various geographical regions of the world have been inten-
sively studied (9,18,39,40,42,50,53,60). Nilsson (46) and
(52), mentioned that aquatic
hyphomyctes have a world-wide distribution and have

Singh and Musa

been repeatedly observed on decaying leaf litter in temper-
ate and tropical streams. A major role of these fungi in
decomposition of leaf materials in water has been sug-
gested by various investigations. Many of the fungi which
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are referred to as aquatic hyphomycetes have a terrestrial
potential and apparently, a limited terrestrial occurrence
(31). Numerous investigations have dealt with the occur-
rence and ecological distribution of the so-called aquatic
hyphomycetes (Fungi Imperfect) which regularly occur on
submerged decaying leaves of dicotyledonous trees and
shrubs (2,4,7,11,19,23-25,30,33-35,46,52).

In Egypt, while numerous investigations have been
conducted dealing with the seasonal occurrence and dis-
tribution of zoosporic fungi in various water habitats
(13,14,16,17,38),
hyphomycetes is very scanty.

Thus, the present work aimed to investigate the
aquatic
hyphomycetes as well as zoosporic fungi in Upper Egypt

knowledge of the water borne

occurrence and distribution of mainly

(8 governorates).
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MATERIALS AND METHODS

160 water samples were collected from various water areas
(river Nile, irrigation canals, pools and closed ponds) in eight gov-
ernorates namely: Aswan, Qena, Sohag, Assiut, El-Minia, Beni-
Suef, El-Fayoum and EI-Giza (20 samples from each) during the
period from July, 1989 to December, 1990. These water samples
were collected in sterile conical flasks (1 liter each) containing
sterilized halves of hemp and sesame seeds and barley and
maize grains as baits. In addition, submerged decaying leaf sam-
ples of common plants (Eucalyptus rostrata, Phoneix dactylifera,
Phragmites australis, Musa nana, Salix subserrata, Ricinus com-
munis, Eichhornia crassipes, Cyperus alopecuroides, Imperata
cylindrica, Dalbergia sissoo, and Pyrus malus) were collected
from these water sites. Leaves were best gathered individually
and placed at once in clean plastic bags and returned to the labo-
ratory (33,34). The water temperature and the pH value were
recorded at the site and the total soluble salts as well as the con-
tents of organic matter and dissolved oxygen were determined.

For the recovery of zoosporic fungi, the baiting technique
(37) was used. The seeded plates were incubated at 22°C for 4 to
6 weeks during which the zoosporic fungi which colonized the
seeds were examined weekly. For the determination of fungal
density (counts), the fungal species appearing on one plate was
counted as one colony.

For the estimation of aquatic hyphomycetes, the leaves
were washed under tap water to remove any surface mud or other
debris, then they were cut into equal segments (about 1 cm?
each) and put in shallow dishes (10 plates for each sample and 5
leaf segments for each plate) with sterilized distilled water. These
plates were incubated at 20°C and examined after a few days for
hyphomycetes. Growth of aquatic hyphomycetes can usually be
seen especially on the cutting edges of leaf margins and on
exposed veins in areas where decay is occurring. When growth of
a particular species has been located, a small portion of the leaf
bearing growth can be cut out and used to make a water mount
that can be studied under high power (30).

To isolate a species in pure culture, a piece of leaf bearing
abundant conidiophores was placed in few drops of sterilized
water in a covered watch glass. In the course of half a day a coni-
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dial suspension will probably have developed in the water (this
can be checked under low power). Single spores were isolated
and streaked on 1% malt extract agar and incubated at 20°C (30).
The pure cultures were maintained on slopes of 2% malt extract
agar and stored at 5-10°C and sub-cultured every 1-2 months.

RESULTS AND DISCUSSION

The water temperature in sites ranged between 14
(Qena) and 20 (Aswan), pH value between 6.4 (Sohag)
and 8.4 (El-Giza), the total soluble salts between 83 (EI-
Fayoum) and 550 mg/L (Qena), the contents of organic
matter between 10.5 (El-Fayoum) and 67.5 (Assiut) mg/L
and the dissolved oxygen fluctuated between 3.11
(Aswan) and 11.2 (Beni-Suif) mg/L as shown in Table 1.

a. Zoosporic fungi

Using baiting technique, 45 species related to 8
genera of zoosporic fungi contributing 862 colonies (Table
2) were isolated from 160 water samples collected from
various water areas in Upper Egypt (20 samples from each
governorate of Aswan, Qena, Sohag, Assiut, El-Minia,
Beni-Suef, EI-Fayoum and EI-Giza). The richest samples
in zoosporic fungi were those which were of low or moder-
ate temperature (16-21°C) and those having relatively high
contents of organic matter and dissolved oxygen. These
results are similar to those obtained by many authors
(6,8,17,36,41,44,47,55). On the contrary, Alabi (1) and
Rattan et al. (50) mentioned that no clear relationship
could be established between the occurrence of zoosporic
fungi and the fluctuations in the amount of dissolved
oxygen.

The total soluble salts (83-550 mg/L) did not repre-
sent an important factor (at least in this investigation)
affecting the populations of zoosporic fungi. However, vari-

Table 1: Some characteristics of water samples collected from the governorates of Upper Egypt.

Temperature pH Total soluble salts Organic matter Oxygen dissolved
°C (mg/L) content (mg/L) (mg/L)

Governorates lower higher lower higher lower higher lower higher lower higher
Aswan 145 20.0 6.8 8.3 180 477 22.0 64.0 3.1 6.8
Qena 14.0 18.0 6.5 8.2 235 550 31.6 65.0 4.1 7.6
Sohag 14.0 17.5 6.4 8.0 219 410 11.2 28.1 45 9.8
Assiut 15.0 18.5 6.5 8.2 106 310 17.5 67.5 5.1 9.1
El-Minia 14.5 18.0 6.6 8.2 234 467 14.0 28.5 5.9 10.5
Beni-Suef 15.0 19.5 6.8 8.3 111 265 12.8 30.1 5.6 11.2
El-Fayoum 15.0 19.0 6.8 8.0 83 193 105 22.0 55 9.5
El-Giza 155 19.0 6.7 8.4 162 380 11.7 26.5 4.8 7.8
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able results were obtained by many authors cially saprolegniales, were of rare occurrence or com-
(17,20,21,56,57), showing that the zoosporic fungi, spe- pletely missed in brachish and saline water.

Table 2: Total counts (TC), per 10 plates and the number of cases of isolations (NCI) of zoosporic fungi recovered from twenty water sam-
ples collected from each Governorate of Upper Egypt (8 Governorates) using baiting technique at 22°C.

Governorates Aswan | Qena | Sohag | Assiut | El-Minia |Beni-Suef| Fayoum | Giza Total
Genera and species TC|NCI|TC|NCI| TC [NCI| TC [NCI| TC [NCI| TC | NCI | TC [NCI| TC [NCI| TC [NCI
Achlya 16| 7 |35|11|72]|120|48|11|76|13 |42 11 | 28| 10| 33| 9 |350] 92
A. americana Humphrey 0OjJ]O|O0O]J]O0O)]|]O|O0O|24|3]|14]3|15| 5 0] 0|12 4 |55]15
A. apiculata deBary 713(ojojofoj1f1|5]2|]0l0(|O0O|JO]O|O0O]|23]6
A. abortiva Coker and Braxton ojof3j]2j]ofjo}|3(1j0]j]0¢|oO 0 oj]o|lo|lo]6]s3
A. caroliniana Coker ofofojojofojofofl2j)1fo0 0O|l]0|O|12] 3 |14]| 4
A. colorata Pringsheim ojofojoj212|J]0l0|]0)]0O0]20| 2 |18 7|0 ] O |30]|10
A. conspicua Coker 9|5|0]J]0]J]O0O|JO}|2213|]0]0O0]|O 0 oO|J]O0O|O|O]21] 8
A. dubia Coker 0l0|14)]5]|]0]|]0]|16]| 4|13 4 |22| 5 |0|O0O|O0O| O]|55]18
A. flagellata Coker ofofojojofo]j2f1|3|]1fo0 oJ]ojJOo|JOoO]O]|5]|2
A. imperfecta Minden ojofojojojojolojojoftfo O |10 4]0 0 |10]| 4
A. klebsiana Pieters olofo|loOoj|ji15f5])]0|0|6]2(|O0 oJj]ojJof|jo]O|21| 7
A. prolifera C. G. Nees ojofojoj2|1|10l0]0O0]O]|S>S 2 ojo|jofoy]7]s3
A. racemosa Hildebrand 0| O (18| 7 |53|15) 0| 0 |33]10f O 0O |J]O|]O| O] O |1l04]32
A. rodriguazina F. T. Wolf ojofojojojojolojojoftlo 0 0]J]0|9]|3]9]3
Aphanomyces laevis de Bary ojofojojofjo}|l2|1j0]0¢]|oO 0 oj]o|joflo]2]1
Allomyces ojof|3|13|J]1|1|3|]2|0|JO0|O|JO]|JOJO|2|1]|9]|7
A. Arbuscula Butler ofofojoj1fz2j1f12jo0]J]oOojojojo|loOo]l2|1]|4]S3
A. macrogynus (Emerson) EmersonandWilsonf 0 0 | 3| 3 | OO 2| 1]J0]O0|O 0 ojo|jo|oOo]|]5]4
Dictyuchus 9|4 |42 |14|5|36|12|17]| 7 | 6 3 19|5]|15| 6 |110] 44
D. monosporus Leitgeb ojofojoj41|2|12|j0]J]0¢]|O 0 oj]o|lOoO|O]6]2
D. polysporus Lendstedt ofofojojofoj1f1}|2)2{|o0 oJj]ojJo|jo]O]|3]3
D. Sterile Coker 9|1 4|4 2|10l 4|33|10|15| 5|6 | 3 |90 |15| 6 |86]39
Isoachlya ojfofojoj9f3|]12|4|6]2|]0JO0|O0O|JO0O]4|1]|31]10
1. monilifera (de Bary) Kauffmann ojofojoy|3|2|3|2|J]0]J]0¢]|oO 0 oOjo|JoOo|O]|]6]4
1. toruloides Kauffman and Coker ofofojojofojofofl2j)1fo0 oJ]o|JOoO|4]1]|]6]|2
1. unispora Coker ojofojoy|6|l2|9|2|]4]1]0O0 0 0O]J]O0O|O|O]19]|5
Phytophthora ofofojoj4f2jofjofj2j]1jo0fojojojJofo|e6]2
P. cinchonae Sawada ojofojojofjojofloj2j)11|o 0 ojo|jofjoj]2]1
P. omnivora de Bary ofofojoj4f2jojfojojojojojojojofol4d]1
Pythium 0l0|3|]2)|4|3|6]|3]|31]|11]|7 2 |3|1|6|3]60]25
P. acanthicum Drechsler ofofojojofojofjfojojofo 0 3112|152
P. butleri Subram olojojojojojr1)j12jo0fjofofjfojojofofjof1i|1
P. marisipium Drechsler ojofojojojo|jo|loj4a)5]oO0 0 0O|J]O0O|O|O]14]|5
P. indicum Meers ojofo]o 1]1]1]1]2]1|0f0]0O0 0 oOjJ]o|lO|O]3]2
P. ostracodes Drechsler ofofojoj|3f2)j)ofo|l4]2|0O0 oJj]ojJofjo]O]|7]| 4
P. salpingophorum Drechsler ojofojojojJo|JoOo|lO|13]4]0O 0 oO|j]0|4]|2]17] 8
P. torulosum Coker and Patterson 0l0f3]2]0]J]0]3]1]J]0]0]O olfojJo]J]o]J]o]6]3
P. ultimum Trow ojofojojojJo|Jo|lO]jJ]O]O]|>S 1 oj]o|jofjo]5]1
P. oedochilum Drechsler ofofojojofojofojlo]jofz2 1 10]j]0]J]O0|JO0]2]|1
Saprolegnia 24 9 |34|10 49|14 | 71|14 | 28| 7 |25 7 |20| 7 |43 | 10 |294| 78
S. aniospora de Barry ojofojojojJo}|l9|3|]0]J]0O0]O 0 0] 0|24 5]|23]| 8
S. diclina Humphrey 713001214 |12 4]|]0)]O0]O 0 oj]ofloOofoO0]31|11
S. eccentrica (Coker) Seymour ojofojojojojo|loj|7]3]O0 0 0|0 |12 4 |19]| 7
S. ferax (Gruith) Thuret 0OjofO0O]JO]|]15|5| 0| 0|00 |23| 4 |17 7 )0] 0 ]|45]|16
S. furcata Maurizio ofof7vl2jofojojojojojofo|3f(1]0f0|10] 3
S. hypogyna de Barry 0OJ]O|O]O |15l 5|14 4]|18]4]|0O0 0 0O|J]O0O|O| O |47]13
S. megasperma Coker 10| 4 |13 4 | O | O]JO)JO)]JO}|O]| 7 2 0|0 O] 0O0]30]|10
S. monoica Prigsheim 715(0]J]0]J]0O0|JO0O0}|23|4]0]J]O0]O 0 OjJ]O0O|O}|O]20] 9
S. parasitica Cocer ojof10|]5|7|2]|0|0]O0]O0O]|S>S 2 ojJ]o|O|O]22]9
S. terrestris Cookson and Seymour ojof4]2]|]0|J0|24|13|]0]J]0O0]O 0 0O|J]O0O|O|O]18] 5
S. turfosa Minden ofofojojofoj9f|4a4lO0]J]O]jO|lO|O|O]|17|4]|26] 8
S. luxurians (Bhargava et Srivastava) Seymour O | O J]OJ O | O OO ] O] 3|2 |O 0 ojo|jofjo]3]1
Total counts (colonies) 49 79 153 178 160 80 60 103 862
Total number of species 6 10 16 23 19 9 6 11 45
Total number of genera 3 5 7 7 6 4 4 6 8
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The pH values of water samples were of neutral or in
alkaline side (6.4-8.4) exhibiting a narrow range and did
not play any regular pattern in various samples. Thus the
pH values did not play a major factor governing the fungal
occurrence and distribution in this investigation. Similar

observations were reported

by many

authors
(3,10,14,17,49). On the contrary, some investigations con-
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cluded that pH values have an important role affecting the
diversity and population of zoosporic fungi (8,41,51,54).
Achlya (13 species), Saprolegnia (12 species) and
Dictyuchus (3 species) were the commonest genera and
were represented in 57.5%, 48.75%, 27.5% of total sam-
ples constituting 40.60%, 34.11%, and 12.76% of total
zoosporic fungi respectively. On the other side,

Table 3: Total counts (TC, per 50 leaf segments in each sample) and the number of cases of isolations (NCI, per 20 samples in each Gov-

ernorate) of aquatic Hyphomycetes recovered from submerged decaying leaves collected from the Governorates of Upper

Egypt.
Governorates Aswan | Qena | Sohag | Assiut | El-Minia | Beni-Suef| Fayoum | El-Giza Total
Genera and species TC|NCI|TC|NCI| TC [NCI| TC|NCI| TC [NCI| TC [ NCI| TC [NCI| TC [NCI| TC |NCI
Alatospora 21| 9 |57|16 |107|17|16]| 5 | 1 | 1|47 |16 | 6| 4| 4| 1 |259]|69
A. acuminata Ingold 21| 9 |57 16 |107|17|16| 5 | 1 | 1 |47|16 | 6 | 4| 4| 1 [259]69
Anguillospora 9| 3 |40| 7 |88 10|68 9 |63 |11 | 71|12 |79|17 33| 8 |451| 77
A. crassa Ingold olOoOfO0O|O|15|3 |23 6|7 2|0 0lJ]O0O]J]O0O]O|O]|45|11
A. longissima (de Wild.) Ingold 9| 3|40 7 |73 9 |45 9 |56 11| 7112|7917 33| 8 |406]| 76
Camposporium ojofojojojof2f1j0]o0 0 ojfojJoOof|JoOo|oO 2 1
C. pellucidum (Grove) Hughes ojofjfojojoJoOo}|l2|1]0]0O 0 ojfojJo|oOo|oO 2 1
Clavatospora Tentacula (umphlett) Nilssonf 0 f 0O O O J] O | O[O O] O] O] 6 210]J]0]J]O0|O0] 6|2
Culicidospora aquatica Petersen ojofjfojojJoJO|l4|21]0O0]O 0 0 (13| 3| 1|1(f18] 5
Dactylella submersa (Ingold) Nilsson 4|1 2|52 |52|1019|4]|7]|2]3 2 13]2)]0|0]83|24
Dendrospora junciola lgbal ojofjfojojojJoOo|l1f1]0]O 0 ojfojJo|oOo|oO 1 1
Exophialo jeanselmei (Langeron)McGinnis| 6 | 2 |4 | 2 |2 |1 |00 ]| 2|1] 1 1 ]1]0]J]0fl0]J]Of15]| 7
Flabellospora and Padhye oOjoO|8]3|11|4 102|124 ] 2 1|10 4101 0 |53]18
F. crassa Alasoadura 0l0|2]1]10|3|1012 (124 | O 0|52 |0|0]39]12
F. tetracladia Nawawi olofo}|o 1|1]1]0]J]0]O0]|O 0 0oJ]O0]J]O0O]O]O 1 1
Flabellospora sp. olof6|l2)]J]o0ofjojJo]J]Oo]jJo]oO]| 2 1 |1]5]2(|0]0|13]|5
Flagellospora olo |57 7|21 7|62 |2|1]|15| 3 |26|6 | 1| 1|128]27
F. curvula Ingold o|loOf13|3]J]1|12]J]0]0]J]O0OJO]O 0O0|lO0O]J]O0O]|]O|O]|14]| 4
F. penicillioides Ingold O|lO |44 7|20l 7|62 |2|1]|15| 3 |26|6 |1|1]|114]27
Heliscus submersus Hudson olof|3]1]|]5|2]0lO0f|O0Of|O]| 1 1|1]1]J]0]0]10]5
Isthmotricladia laeensis Matsushima ofofojojofojiwoj3f|0]O0 0 0l]0]J]O0O]J]O|O]10| 3
Lateriramulosa uni-inflata Matsushima ojlofjojojoJo]|12y2|5|1|13| 3 |19|5|1|1]|50]|12
Lemonniera 0j]o0|4] 2 ojojJ1]1|0}|0O 1 1 ojJ]o0|oO0|O 6 4
L. aquatica de Wild. olofojojofjoj1]j]1|jo0|0]|oO olo0]J]O]J]O|O] 1|12
L. terrestris Tubaki ofofi1j1jofojojofjo]o 0 0J]O0]J]O0O]O]O 1 1
L. filiformis Petersen olof|3]J]1]J]0]J]O0]JOJOfOf|O]| 1 1|0]J]0]JO0O]J]O] 4]2
Lunulospora curvula Ingold ojofjfojojJoJOoO|JO|lO]5]2 0 o|4]3|0}|0O 915
Mycocentrospora acerina (Harfig) Deightonf 0 | 0 |O | O | O | O |21 ]0|0] O olo0J]O]J]O|O] 2|1
Pyramidospora 9132 1|5|2]|2|1|13|3|17| 6 |51 9 |36 9 |135]34
P. casuarinae Nilsson 5122|142 ]|]0|0|12|2 |17 6 |51 9 36| 9 |127|31
P. constricta Singh 4111010 1]1]1]1211]1]1 0 ojfojJof|oOo|oO 8 | 4
Polycladium equiseti Ingold olof212)Jo0ofjo|l2]1|]6]|3]3 1 ]1]0]J]0f|0]O0O|13]|7
Speiropsis species ojofjfojojJoJoOo|JOoO|lO]O]O 0 of4]1|0|O0]| 4 1
Tetracladium marchalianum de Wild. 13| 4 |38 8 |31|2|1|0]J]O)]JO] O 0OjJ]o0O|O|3]|2]|87]23
Torula herbarum Pers. 11]1|J]0j]0fO0OJO]jJOfJO]|O]O 0 0 2121]10}|O0 313
Tricladium olo0|2]J]2]J]0|J]O0]J]O|JO|O|O]| 4 1|14]1|]0]0]10] 4
T. caudatum Kuzuha ofofi1j1jofojojofjo]o 0 0J]O0]J]O0O]O]O 1 1
T. patulum Mavanova and Marvan ojofi1l1)j]0lo0ojJ]O0O]J]O|]O]O]| 4 1141100913
Tripospermum myrti (Lind) Hughes ojof2j12]J]o0]J0O0|2|212]0]O 0 ojfojJof|JoOo|oO 3 2
Triscelophorus 14| 2 |65| 7 | 68|16 |36 4 |127| 13 |170| 13 |182| 19 | 96 | 10 | 758 84
T. monosporus Ingold 13| 2 |58| 7 | 54| 15|28 4 | 89|13 |122| 13 |181| 19 |96 | 10 |641| 83
Triscelophorus sp. 11173 |214|18|8|2|3|7 48] 6 |1)]1]|]0]O0]|117]|28
Trisulcoporium acerinumHudsonand Suttonf 0 | O | 2| 1 | O] OO | O | 4|1 0 ojfojJof|JoOo|oO 6 2
Varicosporium giganteum Crane olof2l1)J]0flo|6]3|]0J0]O 0OlO0O]J]O]J]O|O]|] 8] 4
Total counts (colonies) 77 293 390 189 247 354 404 175 2130
Total number of species 10 21 15 20 15 15 16 8 35
Total number of genera 8 16 10 18 12 14 14 8 26
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Aphanomyces (A. laevis) was of rare occurrence and was
recovered from one sample only, constituting 0.23% of
total zoosporic fungi. Klick and Tiffany (40) reported similar
resulted in Northwest lowa (U.S.A.) and observed that
Achlya and Saprolegnia had the greatest species diversity.
In the present study, Pythium (9 species), Isoachlya (3
species), Allomyces (2 species) and Phytophthora (2
species) were represented in 15.63%, 6.25%, 4.38% and
1.25% of total samples constituting 6.96%, 3.60%, 1.03%,
and 0.70% of total counts respectively. Dictyuchus sterile
(9.98% of total counts), Achlya racemosa (12.06% of total
counts), A. dubia (6.30% of total counts) and Saprolegnia
ferax (5.22% of total counts) were the most prevalent
species emerging from 24.38%, 20.00%, 11.25% and
10.00% of total samples respectively. On the other side,
seven species (Table 2) were of rare occurrence (0.63% of
total samples each).

These results are in accordance with those obtained
by many authors (14,17,40), who reported that the
zoosporic fungal population in freshwater habitats is
mainly composed of Achlya, Saprolegnia, Dictyuchus and
Pythium.

The broadest spectrum of species (23 species;
20.65% of total zoosporic fungi) were isolated from the
water samples collected from Assiut governorate whereas
the narrowest spectrum (6 species; 5.68% of total fungi)
were from Aswan governorate.

Achlya was the most dominant genus in samples col-
lected from Sohag (100% of samples), Qena (55%), El-
Minia (65%), Beni-Suef (55%) and El-Fayoum (50%).

Saprolegnia was the most common genus in samples
collected from Aswan (45%), Assiut (70.0%) and EI-Giza
(50.0%).

Dictyuchus showed its maximum frequencies in sam-
ples collected from Assiut (60% of samples).

These zoosporic fungal species (Table 1) were previ-
ously isolated in our laboratory from water and submerged
mud samples (14-17,37).

However, three species of zoosporic fungi namely;
Achlyarodriguazina, Isoachlya toruloides and Saprolegnia
luxurians had been not previously recovered in Egypt (new
records).

Aquatic hyphomycetes

Thirty five species which belong to 26 genera related
to 2130 colonies were isolated during this investigation
(Table 3).

The decaying leaf samples which were collected from

Journal of Islamic Academy of Sciences 5:3, 173-179 1992

EL-HISSY, KHALLIL, ABDEL-RAHEEM

the water sites with low or moderate temperature were
also, as in case of zoosporic fungi, the richest in aquatic
hyphomycetes. Ingold (30) reported that the highest devel-
opment of these fungi in the last three or four months of the
year. Igbal and Webster (34) and Michaelides and
Kendrick (43) observed that the concentration of conidia
was high throughout the year except in the period May-
July. Moreover, Willoughby and Archer (59) reported that
the Hyphomycete conidia were more abundant during the
wet period than the dry. Also, Igbal and Webster (35)
recorded the highest sporulation of the most aquatic
hyphomycetes during autumn and winter whereas no coni-
dial production during summer months.

Also, it was found that the decaying leaves collected
from water areas having comparatively high contents of
dissolved oxygen were the richest in aquatic
Hyphomycetes. Thus the dissolved oxygen may play an
important role in population of these fungi. This is con-
firmed by many authors (26-29,33,58) who pointed out that
a well aerated stream contained a dense accumulation of
spores.

Moreover, the richest samples in aquatic
Hyphomycetes were those containing relatively high con-
tents of organic matter. It was observed that no clear rela-
tionship between either the pH value or the contents of
total soluble salts of collected samples and the population
of aquatic Hyphomycetes. Unfortunately, there is no avail-
able literature concerning the relationships of the organic
matter contents, total soluble salts and pH value of water
habitats and aquatic conidial fungi population.

Triscelophorus (2 species), Anguillospora (2 species)
and Alatospora (one species) were the most common
genera and were represented in 52.5%, 48.13%, 43.13%
of total samples contributing 35.59%, 21.17% and 12.16%
of total counts of aquatic hyphomycetes, respectively.
Camposporium (C. pellucidum), Mycocentrospora (M. ace-
rina), Dendrospora (D. junicola) and Speiropsis (Speirop-
sis species) were of rare occurrence and each was
represented in 0.63% of total samples constituting 0.09,
0.09, 0.05 and 0.19% of total counts of aquatic
hyphomycetes, respectively.

Triscelophorus monosporus, Anguillospora longis-
sima and Alatospora acuminate were the most prevalent
species and were isolated from 51.88%, 47.50%, 43.13%
of total samples constituting 30.09%, 19.06% and 12.16%
of total counts, respectively. Ingold (31) reported that
Triscelophorus monosporus and Clavari opsis aquatica
have a worldwide range. Padgett (48) concluded that
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freshwater Hyphomycetes Triscelophorus monosporus,
Lunulospora curvula and Campylospora chaetocladia play
a significant role in processing submerged leaf litter in trop-
ical stream.

Hudson and Ingold (22) isolated 16 species of aquatic
hyphomycetes from 15 streams in Jamaica. Of these
species Lunulospora curvula, Flagellospora curvula, Tetr-
acladium marchalianum and Triscelophorus monosporus
were the most common species.

The remaining species (Table 3) were of rare, low or
moderate occurrence (0.63-19.38% of total samples).
These species were previously isolated from submerged
decaying leaves (2,4,12,23,24). Flagellospora curvula was
of low occurrence (16.88% of total samples). This is not in
accordance with Ingold (30) and Muller-Haeckel and Mar-
vanova (45) who reported that Flagellospora curvula was
one of the most common of all aquatic Hyphomycetes and
was found all over the world. The samples collected from
Qena and Assiut contributed the broadest spectrum of
species (21 and 20 species related to 16 and 18 genera,
respectively) constituting 13.76% and 8.87% of total
counts of hyphomycetes respectively. The narrowest spec-
trum of species was recorded in the samples collected
from El-Giza (8 species related to 8 genera; 8.22% of total
aquatic hyphomycetes) and Aswan (10 species; 8 genera,
3.62%). The highest populations of aquatic hyphomycetes
were recorded in samples collected from El-Fayoum
(18.97%), Sohag (18.31%) and Beni-Suef (16.62% of total
fungi). These samples were not listed with those con-
tributed the broadest spectrum of species (Qena and
Assiut).

Alatospora acuminata was of high occurrence in sam-
ples collected from Sohag (85%), Qena, Assiut and Beni-
Suef (80.0% of total samples in each). Anguillospora
longissima recorded its maximum frequency in samples
collected from El-Fayoum emerging in 85.0% of total sam-
ples. Dactylella submersa showed highest frequency in
samples collected from Sohag representing in 50.0% of
samples. Pyramidopsora casuarinas recorded its highest
occurrence in samples collected from El-Fayoum and El-
Giza and was represented in 45.0% of samples in each
one. Triscelophorus monosporus contributed its maximum
frequency in samples collected from El-Fayoum and
Sohag emerging from 95.0% and 75.0% of samples,
respectively. Ingold (30) reported that the natural habitat of
aquatic Hyphomycetes appears to be the sumberged
decaying leaves of dicotyledonous trees and shrubs.
These fungi can be found throughout the year, but for
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anyone starting their study the autumn months are to be
recommended.

Fourteen species of aquatic hyphomycetes are new
records to Egypt. These are, Anguillospora crassa, Cam-
posporium pellucidum, Culicidopsora aquatica, Den-
drospora juncicola, Exophiala jeanselmei, Flabellospora
species, Lateriramulosa uni-inflata, Lemonniera filiformis,
Polycladium equiseti, Speiropsis species, Tricladium patu-
lum, Tripospermum myrti, Trisulcosporium acerinum and
Varicosporium giganteum.
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