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ABSTRACT

Survey on the occurrence of phyllosphere and phylloplane fungi on leaves surface of 15 different kinds of fresh herbs (three
samples of each kind) belonging to three plant families (five kinds belonging to each of Labiatae, Solanaceae and Umbelliferac)
showed that all samples were colonised by a wide range of fungi. Seventy seven species and four varieties belonging to 37 genera of
fungi were isolated and identified from all the samples grown on glucose Czapek agar (GCA) and dichloran chloramphenicol peptone
agar (DCPA) media at 28 + 2°C. Alternaria, Aspergillus and Cladosporium were the most common genera of fungi isolated from
hosts of the three families. Alternaria alternata, Aspergillus flavus, A, fumigatus, A, niger and Cladosporium cladosporioides were
the most prevalent species. The numbers of genera and species of phyllosphere fungi were higher than those of phylloplane fungi
isolated. The total fungal counts estimated on DCPA was less than those on GCA media. Numerous genera and species were
recovered only on GCA medium. Dematiaceous hyphomycetes and Fusarium species constituted the major part of the mycoflora
isolated on DCPA medium.

247



Phyllosphere and Phylloplane Fungi

INTRODUCTION

Herbal plants have been used in medicine to cure
diseases and heal injuries. Recently, renewed interest has
been shown in the use of medicinal herbs and plants in
health care. There has also been a growing awareness by
governments of the importance of medicinal plants in
health care systems in many developing countries. Several
kinds of herbs are also used in minute quantities to enrich,
alter or mask the flavour of food (1).

Contamination of herbal plants by fungi leads to great
economic losses. A wide variety of fungal toxins constitute
a major public health hazard. Uncleaned herbs may
contaminate food (2) and contamination of food by
microbial herbs lead to food spoilage or even lead to food

poisoning,.

Only a limited number of investigations of the mycoflora of
herbal plants has been corried out in Egypt (1, 3). The aim
of this investigation is to study the distribution of the
phyllosphere and phylloplane fungi of 45 different samples
belonging to 15 species of herbal plants representing three
families (five species of each of the Labiatae, the
Solanaceae and the Umbelliferae). Most of these species are
indigenous, naturalized or cultivated in Egypt. Also, these
plants contain drugs which are traditionally used as

medicine in Egypt and several parts of the world.

MATERIALS AND METHODS

Fifteen different species of herbaceus plant (three fresh
samples of each species) belonging to three plant families
{five species of each of the Labiatae, Solanaceae and
Umbelliferae) were collected from different areas in the
Assiut Governorate. The Arabic, English, Latin, and family
names of the different species of herbs are given in Tablel.
The leaves of each plant (200 g) were collected at random
and placed in a sterile polyethylene bag, sealed and put in

another bag which was also sealed. Storage of herb leaves

microscopic

in a double-bag container minimize the loss of water
content and allows sufficient aeration. The leaves were
transferred immediately to the laboratory and kept in a cool
place (5°C) for fungal determination. The samples were
examined with minimum of delay. Two different types of
media were used for isolation : Glucose Czapex agar (5)
and Dichloran chloramphenicol peptone agar (6). Five
replicates were used for each medium. All dishes were
incubated at 28 t 2°C for 8 days and the fungi were

counted, identified and calculated.

1- Phyllosphere fungi

Ten grams of each leaf segment was placed in a sterile
conical flask (250 ml) containing 100 ml sterile distilled
water. Flasks were shaken by hand in a rotating motion for
10 min. 10 ml of the suspension were transferred, using
sterile Menzies (4) dipper, to a known volume of sterile
distilled water until the desired final dilution. Each
suspension was shaken by hand for about five min. 1 ml of
the final appropriate dilution was transferred aseptically
into a sterile Petri-dish and the agar medium, cooled to just
above the solidifying temperature, was poured. The plates
were rotated by hand in a broad swirling motion so that the

dilution was dispersed in the agar medium.

2. Phylloplane fungi

Leaves were subjected to a series of washing with sterile
distilled water. They were dried thoroughly between sterile
filter paper and cut into equal segments (1 cm? each). Three
segments were placed on the surface of the agar medium in
each dish.

Isolates were purified by subculturing in new agar plates
and identified on the basis of their macroscopic and
(5,7-10).

identification of fungal species was done from the culture

characteristics Occasionally

of the original Petri dish.
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Table (1) :
The different arabic, english, latin and family names of the different
herb kinds collected during this study :

No. Arabic English Latin Family
1 olas, Basil Ocimum basilicum L.
2 98 5 Marjoram Majorana hortensis L.
3 g Lannll Peppermint Mentha piperita L. var.
Labiatae
officinalis L.
4 Old kaa Rosemary Rosmarinus officinalis L.
5 A5 Thyme Thymus vulgaris
1 Olasiud Aubergine Solanum melongena L.
2 sl Datura Datura stramonium L.
3 (Thorn apple)
Solanaceae

b Sl Henbane Hyoscyamus muticus L.
4 sl Liie Night shade Solanum nigrum L.
5 adacll Red pepper Capsicum frutescens L.
1 (sods L gl S Caraway Carum carvi L.
2 0 st Coriander Coriandrum sativum L.
3

A Dill Anethum graveolens L. Umbelliferae

4 oo 45 Khella Ammi majus L.
5 ($ols s Visnaga Ammi visnaga L.
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RESULTS AND DISCUSSION

Seventy-seven species and four varieties belonging to
thirty-seven genera of phyllosphere and phylloplane fungi
were collected and identified in this study (Tables 2-4).
Most of these fungi have been previously isolated in our
laboratory from other different herbs, spices and medicinal
plants (1, 3).

Phyllosphere fungi

The average total counts of phyliosphere fungi of each five
herbs tested of the families Labiatae, Solanaceae and
Umbelliferae ranged widely from 2040-16660, 1080-10720
and 240-5400 colonies/g fresh weight of leaves on GCA,;
and from 1840-11720, 1320-8080 and 800-4800 colonies/g
on DCPA, respectively. The highest average counts in the
total population of phyliosphere fungi were recorded from
peppermint on GCA (16660 colonies) and thyme on DCPA
(11720 colonies) and from aubergine and red pepper on
GCA (10720 colonies of each). While the lowest average
counts were obtained from dill (240 colonies on GCA and
800 on DCPA media), nightshade on GCA (1080 colonies)
and henbane on DCPA (1320 colonies), (Tables 5-7).

These results are similar to those reported by many
workers. El-Kady et al. (1) surveyed the mycoflora of 24
kinds of spices and reported that the average total fungal
counts fluctuated between 425.6 and 2752.8 colonies/g of
spice. They also reported that the highest fungal count was
recorded from red pepper while the lowest for nutmeg.
Youssef (3) determined the fungal flora of 55 kinds of
herbal medicinal plants and found that the average total
fungal counts ranged from 181 to 37955 colonies/g dry
weight. He observed that the highest fungal count was
obtained from colocynth and the lowest from galangal. The
average fungal counts from datura (thornapple), henbane,
peppermint, thyme and visnaga were 4526, 3152, 1992,
8967 and 1036 colonies/g dry weight, respectively.

The highest number of phyllosphere-fungal genera and
species were recorded from Solanaceous plant (24 genera &
50 species 2 varieties ) on both media (Tables 2-4). The
highest numbers of fungal genera and species were

determined in henbane (Solanaceae) (14 genera & 23

species) and basil leaves (Labiatae) (12 genera & 19 species
+ two varieties) on GCA (Tables 5, 6). Eman Mostafa (11)
isolated 8 fungal genera and 16 species from red pepper
(Solanaceae), 14 genera and 23 species from thyme
(Labiatae) and 14 genera and 30 species from coriander
(Umbelliferae). Youssef (3) identified 9 genera, 33 species
and 4 varieties in datura (Solanaceae), 20, 54 & 2 in thyme
(Labiatae) and 6, 32 & 1 in visnaga (Umbelliferae).

Cladosporium, Aspergillus and Alternaria were the most
common genera of phyllosphere fungi isolated in this study.
Cladosporium contributed 524% & 63.4%, 80.8% &
80.9% and 39.7% & 42.3% of the gross total fungal counts
estimated in the Labiatae, Solanaceae and Umbelliferae on
GCA & DCPA media, respectively.
contriubuted 14.2% & 15.9%, 6.1% & 2.8% and 24.7% &
24.7%, while Alternaria contributed 14.5 & 10.1%, 3.2% &
6.5% and 10.6% & 159% of total fungi in Labiatae,
Solanaceae and Umbelliferae on GCA & DCPA

respectively as shown in Tables 2-4. These three genera

Aspergillus

were the most common phyllosphere fungi found on the
leaf surface of other plants in Egypt (12-14). Mali et al.
(15)

Cladosporium, Colletotrichum, Curvularia, Drechslera,

isolated eight genera; Alternaria,  Aspergillus,

Macrophomina and Rhizopus. from chii (Capsicum
annuum) Abdel-Gawad (16) reported that the most common
genera of phyllosphere fungi isolated from khella
{(Umbelliferae), datura and chili (Solanaceae) and from
peppermint, marjoram and rosemary (Labiatag) were
Aspergillus, Penicillium, Cladosporium, Alternaria and
Drechslera. Al-Hubaishi and Abdel-Kader (17) determined
the phyllosphere and phylloplane fungi of gat in Sanaia,
Yemen Arab Republic and found that Cladosporium,
Aspergillus and Alternaria were the most common genera
followed by Penicillium, Drechslera, Fusarium,
Curvularia, Phoma and Chaetomium. El-Kady er al. (1)
isolated Aspergillus, Alternaria and Cladosporium with
high, moderate and low frequencies of occurrence,
respectively, from 24 different kinds of spices.
Cladosporium  cladosporioides, Aspergillus  flavus, A.
Jumigatus, A. niger and Alternaria alternata were the most
prevalent species in our study (Tables 2-4). The above

species have been isolated, but with different incidences,
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from the leaf surface of several plants in Egypt and in many
parts of the world (12,14,18-22).
Abdel-Gawad (16) found that Aspergillus

Jumigatus,

niger, A.

Penicillium  corylophilum,  Cladosporium
cladosporioides, C. herbarum, Alternaria alternata and
Bipolaris spicifera were the most common species of
phyllosphere fungi on chili, datura, khella, marjoram,
Sharma and Sharma (23)

reported that the most common fungal species on four

peppermint and rosemary.

umbelliferous species (Trachyspermum ammi, Daucus
carota, Anethum sowa and Cuminum cyanum) were
flavus, A.

Cladosporium herbarum. Xiaoming et al. (24) isolated

Aspergillus niger, A. fumigatus and
eight species of phyllosphere fungi from Populus tomentosa

Carr. in China. They were Alternaria alternata,
Cladosporium cladosporioides, C. sphaeros-permum, C.
oxysporum, Coniothyrium fuckelli, Humicola fuscoatra,

Acremonium strictum and Aureobasidium pullulans.

Penicillium was isolated from four species of Umbelliferae
on both media, four species of Solanaceae on GCA, three
species of Labiatac on DCPA and from two species of each
of the Labiatae and Solanaceae herbs on both media (Tables
2-4). Penicillium species have been previously isolated as a
common phyllosphere fungus from leaf surface of several
plants in Egypt (12-14,16). Moharram et al. (26) isolated
13 species of Penicillium from anise and fennel seeds,
while El-Kady er al (1) and Youssef (3) found that
Penicillium was commonly isolated from 24 kinds of spices

and 55 different medicinal plants.

Fusarium was recovered with high and moderate incidence
from members of the Labiatae and Solanaceae respectively
on the two types of media used. On the other hand this
genus was recorded with moderate or low incidence from
umbiliferous plants. From the genus 4 species were
recorded of which F. oxysporum and F. solani were
prevalent on plants belonging to the Labiatae and
Solanaceae. F. equiseti and F. moniliforme were less
common on plants tested (Tables, 2-4 ). Abdel-Gawad (16)
recorded that F. oxysporum was isolated with high
occurrence from chili, datura (Solanaceae) marjoram,
peppermint and rosemary (Labiatae). She also isolated F.

solani from datura and peppermint leaves; F. moniliforme
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from datura and F. equiseti from peppermint leaves.
Al-Hubaishi and Abdel-Kader (17) isolated Fusarium
oxysporum and F. moniliforme as phyllosphere fungi from
Chaurasia (25)
identified the mycoflora of three mustard varieties (PR-6,
PR-10 and RW-175) and found that F. oxysporum and F.

solani were common in all the three varieties. El-Kady ef

gat in Sanafa, Yemen Arab Republic.

al. (1) isolated eight species and two varieties belonging to
Fusarium from 24 kinds of spices in Egypt of which F.
oxysporum, F. moniliforme, F. equiseti and F. solani were
the most common species of this genus.

Emericella nidulans was recovered with high occurrence
from Labiatae and Solanaceae while Epicoccum nigrum
was species belnging to the recorded in high occurrence
from Solanaceae species and moderately from species in the
Labiatae and Umbelliferae on GCA (Tables 2-4). Eil-Kady
et al. (1) and Youssef (3) have also been recorded this
species with moderate and low frequencies of occurrence in

24 Kinds of spices and 55 medicinal plants.

Curvularia was encountered with different incidence from
plants tested. From the genus 2 species and 1 variety were
collected : C. clavata , C. lunata and C. lunata var. aeria
(Tables, 2-4 ). Mali et al. (15) isolated Curvularia from
chili. Abdel-Gawad

common of phyllosphere fungi on the leaves surface of

(16) found that Curvularia was

chili, datura, khella, marjoram, peppermint and rosemary
plants. Also, Al-Hubaishi and Abdel-Kader (17) found that
Curvularia has been the most frequent genera of
phyllosphere and phylloplane of qat in Sanafa, Yemen.
Several species of Curvularia have been isolated from
spices and medicinal plants in Egypt (1, 3).

The remaining genera and species were isolated with low or
rare frequencies from one or more of the three families on

one or both of media (Tables 2-4).

Phylloplane fungi

The total counts of phylloplane fungi from each five
different herbs of the
Umbelliferae fluctuated between 24-52, 44-134 and 11-88
colonies/15 Cm? of leaves segment on GCA; and between
29-35, 18-67 and 20-4]1 colonies on DCPA media,

respectively. The best counts of phylioplane fungi were

Labiatae, Solanaceae and
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recorded from red pepper on GCA (134 colonies) followed
by khelia on GCA (88 colonies) while the lowest count was
in dill leaves on GCA (11 colonies) as recorded in Tables
5-7. There is similarities between this result and those
obtained by several workers who isolated the phylloplane
fungi from different plants. Abdel-Gawad (16) found that
the gross total counts of phylloplane fungi on young leaves
of chili, datura, khella, marjoram, peppermint and rosemary
were 3371, 2231, 31.57, 2934, 2297 and 2294
colonies/one square cm on GCA respectively. Abdel-Sater
(14) reported that the total counts of glucophilic and
cellulose-decomposing fungi in the phylloplane of wheat
fluctuated between 89-222 and 135-214 colonies/50 leaves

segment, respectively.

The number of genera and species of phylloplane fungi
isolated from the three families in this study were lower
than those of phyllosphere fungi. The largest numbers of
phylloplane genera and species were recorded in members
of the Labiatae (21 and 32 + 2 varieties) followed by the
species), and the
Umbelliferae (13 and 28+1) on both media (Tables 2-4).

The highest numbers of genera and species were recorded

Solanaceae (18 genera and 32

in aubergine (Solanaceae) (11 genera and 14 species),
khella (Umbelliferae) (7 and 15 one variety) and
peppermint leaves (Labiatae) (9 and 12) on GCA (Tables
5-7). Similar results were obtained by Adhikari (27) on the
phylloplane mycoflora of three grasses of Pithoragarh from
India. He isolated 65 species of fungi from Thermeda
anathera, 58 from Setaria glauca and 56 from Heteropogon
contortus ; by Niwas et al. (28) who isolated 21 species of
phylloplane fungi from leaves of Cassia fistula and
Thevetia neurifolia and by El-Gindy (29) who isolated 25
species of phylloplane fungi from three species of
peppermint (Mentha viridis L., M. arvensis De. and M.
piperita L.).
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Alternaria and Aspergillus were the most common genera
of phylloplane fungi isolated from members of the three
plant families on the two media. Alternaria was recovered
from 50.0 & 20.8%, 28.3 & 21.7% and 33.0 & 21.6% while
Aspergillus contributed 14.6 & 26.4%, 17.0 & 5.2% and
54.6 & 48.9% of total fungi isolated from members of the
[abiatae, Solanaceae and Umbelliferae on GCA & DCPA,
A.

Aspergillus flavus, A. fumigatus and A. niger were the most

respectively. Alternaria  alternata, tenuissima,
prevalent species (Tables 2-4). These fungi were found to
be the most common phylloplane fungi present on the leaf
surfaces of many other plants in Egypt (12-14, 16) as well

as in other parts of the world (17, 30, 31).

Cladosporium was recovered from the five herbs tested of
the family Solanaceae reaching 36.3 and 45.4% of the total
fungi on GCA and DCPA media, respectively. It was also
isolated from members of the other two families but with
moderate occurrence. The most common species was
Cladosporium cladosporioids (Tables 2-4). Other workers
like Michiaki et al. (32) reported that Cladosporium was the
most abundant genus isolated from leaf surface of orchard
grass and ladino clover, Abdel-Gawad (16) reported that
Cladosporium cladosporioides and C. herbarum were
common phylloplane fungi on khella and marjoram leaves
and Bansal et al. (31) isolated Cladosporium as a

phylloplane fungi from Capsicum annuum.

Penicillium was isolated from four members of the
Solanaceae, three members of the Umbelliferae and two
members of the Labiatae on GCA medium. This genus
was less frequent on the other type of media used (Tables
2-4). Penicillium species have been previously isolated as
phylloplane fungi from leaf surface’ of some plants (12, 13,
16, 32). The remaining genera and species were isolated
from one or two kinds of members of one, two, or the three
families on one or both media with less frequent, as
recorded in Tables 2-4.
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Table (2) : Total counts (TC) of phyllosphere (colonies per g fresh leaves) and phylloplane (colonies per 15 cm? segments ), % of total counts,
number of cases ofisolation (NCI, out of five plants) and occurrence remarks (OR) of fungal genera and species recovered from

the different tested plants of family Lahiatae on GCA and DCPA media at 28 +2 °C .

Phyllosphere PhyHoplane
Genera and specics
GCA DCPA GCA DCPA
TC %TC NCI & OR TC %TC | NCl& OR TC %TC NCl & OR TC *%TC | NCl& OR

Acrephialophra fusispora ¢ 0 - 0 0 - 1 0.52 iR 0 0 -
Alternaria 4696 14.47 SH 2240 10.12 SH 9 50.00 sH 33 20.76 4H
A. alternata 3336 10.28 SH 2200 | 9.94 SH 85 44.21 SH 15 9.43 4

A. citri 0 0 - 0 0 - 2 1.04 1R 0 0 -
A. tenuissima 1360 404 5H 40 0.18 IR 9 469 4H 18 11.32 M
Aspergillus 4600 14.17 sH 3520 15.90 SH 28 14.58 4H 2 26.42 SH
A. egypriacus 0 0 . 160 0.72 IR 0 0 - 2 1.26 2L
A. flavus 1560 4381 SH 1840 0.3} SH 15 781 M 19 11.95 4H
A. flavus var . columnaris 120 0.37 IR 0 0 . 2 1.04 IR 3 1.89 IR
A. fumigatus 360 L1t M 200 0.90 IM 4 2.08 2L 2 126 2L
A. niger 2160 6.66 SH 520 2.35 2L 7 3.65 4H 3 1.89 M

A oryzae 80 0.25 IR 0 0 - 0 0 - 0 0 .

A. sydowii 0 0 - 280 1.26 IR 0 0 . 0 0 -

A tervens 40 0.12 IR 0 0 - 0 0 - 0 0 .
A ustus 40 0.12 IR 120 0.54 L 0 0 . 2 1.26 2L
A versicolor 80 0.25 1R 120 0.54 IR 0 0 . 10 6.29 IR

Bipolares 680 2.10 1R 0 0 - 6 313 2L 0 0 -

B. australiensis 80 0.25 IR 0 0 - i 0.52 1R 0 0 -

B. spicifera 600 185 IR 0 0 . 5 2.60 iR 0 0 .

Circinella musca 0 0 - 0 0 - 3 1.56 1R 0 0 -
Cladosporinm 16996 52.37 44 14040 63.40 4H 14 7.29 M 41 25.79 2L
C. cladosporioides 12316 3795 aH 13520 61.06 M 13 6.77 M 41 25.79 2L

C horbopo” 7040 21.69 M 160 0.7 L 0 0 . 0 0 -

' 280 0.86 IR 0 0 . i 0.52 IR 0 0 -

C. oxysporum 360 i IR 360 163 IR 0 0 . 0 0 .
C. sphacrospermum 200 2.22 2L 320 1.44 M 3 1.56 iR 9 5.66 4H
Curvularia 120 0.37 IR 80 0.36 2L i 0.52 IR 7 4.40 a1
C. clavata 80 025 2, 200 0.90 M 0 0 ) i 0.63 IR
C. lunata , 0 0 - 40 0.18 IR 0 0 - 1 0.63 IR

C. lunata var . aeria 0 0 ; 0 o ) 2 1.04 IR 0 0 ]

C. oryzae
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Table (2) : Cont,

Phyllosphere Phylloplane
Gencra and species
GCA DCPA GCA DCPA
TC *%TC NCl & OR TC %TC NCi & OR 1C %TC NCi & OR TC %TC NCI & OR
Emericella 320 0.99 4H 40 0.18 IR 0 0 - 0 0 .
E. nidulans 280 0.86 44 40 0.18% IR 0 0 - 0 0 -
. nidulans var. dentata 40 0.12 IR 0 0 - 0 0 - 0 0 -
Epicoccnm nigrim 320 0.99 M 0 0 - 5 2.60 2L 0 0 -
Exserohiluum rostratum 120 0.37 IR 40 0.18 1R 8 4.071 2L 1 0.63 1R
Fusarinm 3120 10.23 4H 1784 8.06 SH 21 10.94 | 4H 26 16.35 4H
¥ equisoti 240 0.74 21, 40 0.18 IR 8 417 2L 6 377 2L
F. moniliforme 0 0 - 80 0.36 IR 2 1.04 IR 0 0 -
F. oxysporum 1800 555 4H 1184 535 2L 10 521 411 18 11.32 41
F. solani 1280 394 M 480 2.168 4H 1 0.52 IR 2 1.26 IR
Paecilomyces variotii 120 0.37 iR 0 0 - 0 0 - (1] 0 -
Pemicillium 600 1.85 2L 160 0.72 M 3 1.56 2L 7 4.40 2L
P. aurantiogrisem 80 025 2L 0 0 - 0 0 - 1 063 IR
P citrinum 40 0.12 IR 0 0 - 2 1.04 IR 1 0.63 R
P. corylophitum 200 0.62 IR 160 072 M 1 0.52 IR 1 0.63 IR
P funiculosum 80 0.25 IR 0 0 - 0 0 - 2 1.26 2L
P. islandicum gg gf; :g 0 0 - g 0 - % 1.22 fL
. 0 0 - 0 - 0.6 R
P o RN I oo { I
. 1] - - -
ﬁi:’;f of;";’: e 40 0.12 IR 0 0 ; 2 1.04 IR 0 0 -
Rhizopus stolonifer :g g :g :g g g - g g - 3 g :
Trichothecinm roseum 0 ) 0 i 0 0 : " 0.52 I-R 0 0 i
Verticellium terrestre .
Mycelia sterilia 0 0 - 0 0 - 1 0.52 IR 0 0 -
Gross tolal count 32452 22144 192 159
Number of genera 15 8 13 7
Number of species + variety Jo+2 22+1 24+1 21+2

* OR = Occurrence remarks

H = high occurrence, 4 or 5 cases  out of 5) M = moderate occurrence, 3 cases
L = low occurrence, 2 cases

R = rare occurrence. | case
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Table (3) : Total counts (TC) of phyllosphere (colonies per g fresh leaves) and phylloplane (colonies per {5 am? scgments ), % of tolal counts , number of cases of isolation (NC1, out of
five plants) and occurrence remarks (OR)Yof fungal gencra and species recovered from the different tested plants of family Solanaceae on GCA and DCPA media at 28 ¢

2°C.
Phyllaxphicre PhyRloplane
Genera and species
GCA DCPA GCA DCPA
1C %IC NCI & OR TC *%TC NC1 & OR TC %TC NC1 & OR TC %TC NC1 & OR
Acremaoninm implicatum 0 0 - 40 0.23 1R 0 0 - 0 9 -
Alternaria 1120 116 50 1120 6.47 1t 113 28.26 51 42 21.76 33
A. alternata 840 237 sh 960 5.53 stl 67 16.75 sl 41 2124 11}
A. chlamydospora 0 0 - 80 0.46 iR 0 0 - 0 0 -
A. dianthi 1 0.11 IR o 0 . 0 0 . 0 0 -
A. macrospora 40 0.11 IR 0 0 . 0 0 - o 0 -
A tenuissima 200 0.57 2L 80 0.46 IR 46 1150 41 1 0.52 R
Aspergillus 2160 6.10 511 4850 2.1 31 68 17.00 51 10 518 i
A, alutacens 120 0.14 R 4 0.23 IR 2 0.50 2L 0 0 -
A egyptiacus 0 0 - 80 0.46 2L o 0 - 3 155 IR
A. flavus 520 1.47 an 160 0.92 M 36 9.75 M 3 1.55 2L
A fumigatus 520 1.47 411 0 ()} - 15 375 k1Y 0 0 -
A niger 760 215 an 160 0.92 2L 14 3.50 3M 1 0.52 R
A oryzae 0 0 . 0 0 . i 0.25 1R o 0 -
A terrens 160 0.45 M 40 .23 R 0 0 . 0 ¢ .
A. terreus var. africanus 43 0.1 (l) IR g g - g g N g : 52 !-R
j;: :’:;"""’ 40 o IR 0 0 . 0 0 . 0 0 .
Bipolaris 40 0.11 IR 0 0 . o 0 . 1 0.52 1R
B. australiensis 40 on IR 0 0 ) 0 0 : 0 0 .
B. spicifera 0 0 . 0 0 - o 0 . 1 0.52 IR
Botrydiplodia theobromae g g _ g g ‘ :: g;: ::i 3 g _
Bosyotricum piluliferum 440 124 R 0 0 ; 0 0 ) 0 0 ;
Chaetomium 400 113 IR 0 0 . 0 0 . 0 0 .
C. globosum 40 011 IR 0 0 . 0 0 . 0 0 .
C. spirale 0 0 : 0 0 ; 3 0.78 R 0 0 .
Circinella muscae 28600 80.79 si 14040 80.88 SH 145 36.25 an 88 45.60 s
Cladosporium 20880 5898 i1 12800 7373 5H 144 36.00 41 84 .52 4H
C. cladosporicides 3280 927 M 440 2.53 IR 0 0 . 0 0 .
C. herbarum 4440 12.54 21 80 0.46 1R 0 0 . 0 il .
C. oxysporum 0 0 - 720 415 M i 0.25 IR 4 2.07 2L
C. sphaerospermum 80 0.22 IR 40 0.23 IR 10 25 M 1 3 M
Curvularie 40 0.1 IR 0 0 - 10 25 M 6 311 M
C. clavata 40 0.1 iR 40 0.23 1R 0 0 - 0 0 -
C. unata o 0 - 0 0 - 0 0 . 1 0.52 IR
C. ovoidea

255



Table (3) : Cont.

Phyllosphere and Phylloplane Fungi

Genera and species Phsltosphere Phylloplane
CCA
T %TC NCI& OR TC TC NC1 & OR TC NC1& OR

Emericelln 320 0.90 40 1] 1 iR 1] -
E. midulans 240 0.68 411 0 1 iR ¢ -
E. nidulans var. dentata 40 0.11 1R 0 0 - 0 -
E. quadrilineata 40 o 1R 0 0 - 0 -
Epicoccum nigriom 240 0.68 41 40 18 1 2 2L
Exserohilum rostratum 40 0.1 1R (1] 0 - 0 .
Fusarium 880 2.49 M 1080 18 2L 28 SN
F. equiseti 80 0.23 21 40 4 2L 0 .
F. moniliforme 160 043 IR 120 0 - 2 1R
F. oxysporum 280 079 M 720 1 1R 25 51
F solani 160 1.02 M 200 3 2L [ IR
Helminthosphaeria clavariarum 0 0 - o 0 - 1 2L
Maondictys castaneae 0 0 . 40 0 - 0 0 -
Myrothecium verrucaria 40 0.11 IR 0 1 IR 0 0 -
Paccilomyces variofi 40 0.11 1R 0 0 - 0 0 -
Penicillinm 600 1.70 4n 160 s 41 [} 0 -

P. aurantiogriseum 80 0.3 IR 0 0 . 0 0 )

P. chry 160 0.46 2L 40 3 M 0 0 -

 CTyspgentm 40 0.1l IR 0 0 . 0 0 -

P. citrinum
P. corylophilum 80 0.23 2L 40 i IR (] 0 B
]" Sfuniculosum 160 0.46 2L 40 1 IR 0 0 .
p .i:landlwm 40 0.1) iR 1] 0 - 0 ¢ .

. 40 0.11 IR 40 0 - 0 0 -
P. purpurogenum 120 0.34 IR 0 1 R 0 0 .
Phoma glomerata ¢ 0 B 49 0 i 0 0 ;
FPyrenophore avenae 0 0 . 40 6 L 0 0 -
Rhizopus stolonifer 40 0.11 1R 0 0 ) 0 0 -
Scopulariopsis brumptii o ) - 0 1 IR 0 0 .
Scysalidium lignicola 200 0.57 3™ 0 0 - 0 0 -
Stachybotrys chartarum 0 o . 80 0 . o 0 .
Torula graminis 40 0.11 IR 0 0 - ] ] .
Trichoderma viride 80 0.23 21, 0 1 IR 0 0 .
Trichothecium rosetum [} 0 . 80 o R ] ] R
Ulocladism 0 0 . 40 0 - 0 0 .

U. atrum 0 ] . 40 0 - 0 ] -

U. microsporium 320 0.91 41 80 2 L 2 1.04 2L
Mycelis sterilia
Cross total count 35400 17360 400 193
Number of genera 18 13 16 8
Number of species + variely 4042 28 26 16

* OR = Occurrence remarks

H = high occurrence, 4 or 5 cases (out of 5) M = moderatev occurrence, 3 cases
L = low occurrence. 2 cases

R = rare occurrence, | case
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Table (4) : Total counts (TC) of phyllospheré (colonics per g fresh Icaves) and pliylloplane (colonies per 15 e’ segments ), % of total counts ,
cases of isolation (NCI. ont of five plants) and occurrence remarks (OR) of fungal genera and species recovered from the different tested plants of
family Umbelliferae on GCA and DCPA media at 28 + 2 °C .

number of

Phyltoaphere Phylloplane
Genera and species
GCA DCFA €CA DCPA
TC %TC NC1& OR TC %TC NQI&OR TC %TC NC1& OR TC %TC NCI&OR
Alernaria 1080 10.57 4H 1440 15.86 4H 61 32.97 SH 30 21.58 SH
A. alternata 840 8.2 41 1320 14.54 4H 51 2757 5H 20 14.39 SH
A. citri 0 0 - 40 0.44 1R 1 0.54 R 3 2.16 IR
A. tenuissima 240 2.35 IR 80 0.88 IR 9 487 44 7 5.04 2L
A.spergillus 2520 24.66 SH 2240 24.67 SH 101 54.60 sH 68 48.92 SH
A. alutacens 120 137 M 400 441 M 3 1.62 M 7 5.04 M
A flavus 680 6.65 5H 520 5.73 5H 8 4.32 M 13 9.35 5H
A ﬂawu var. columaris 200 1.96 M 200 220 2L 12 6.49 4H 8 5.76 11
A. fumigatus 800 7.83 41 840 9.25 M 28 15.14 5H k7] 24 46 3M
A. niger 480 4.70 M 240 2.64 2L 6 3.24 2L 6 4.32 2L
A. oryzae 40 0.39 R 0 0 - 0 0 ) 0 0 -
A, tamarii ) 0 - 0 0 - i 0.54 IR 0 0 -
A terreus 120 117 2L 40 0.44 IR 43 2.16 2L 0 0 -
A versicolor 20 0.78 IR 0 0 . 2 1.08 IR 0 0 -
. 0 0 - 0 0 - 0 0 - 2 1.44 2L
gzpo“‘,'; punata 80 0.78 IR 0 0 . 0 0 - 0 0 ;
Botrytricum piluliferum 0 0 - 0 [ - 0 0 - 1 0.72 IR
Ci’dﬂ‘m mascar 120 l.l? 2L 0 0 - 0 0 - 0 0 -
Cladosporium 4060 39.73 4H 3840 4229 4H 2 1.08 IR 9 6.48 M
C. cladosporioides 2220 2172 41 3720 40.97 4H 2 1.08 IR 9 6.48 M
C herbarum 40 0.39 IR 20 0.88 IR 0 0 y 0 0 .
c oxysporm 1800 17.61 IR 40 0.44 IR 0 0 . 0 0 .
A 40 0.39 1R 200 2.20 aH 2 1.08 2L 3 216 k1Y
Curvalaria clavata
Emvericetla nidulons 200 1.96 2L 360 397 L 3 1.62 M 4 2.88 IR
. ; 120 117 M 80 0.88 2L 1 0.54 IR 2 1.44 2L
Epicoccum nigrum 40 0.39 IR 0 0 . 0 0 - 0 0 ;
Exserhilum rostratum 840 9.22 M 280 3.08 2L 2 1.62 IR 17| n2 IR
Fusarium 160 157 M 80 0.88 2L 0 0 : 0 0 -
F. eqm:se!t 0 0 - 80 0.88 2L 0 0 - 0 0 -
F. moniliforme 680 6.65 2L 80 0.88 2L 2 1.08 IR 17 1223 IR
F. oxysporum 0 0 - 40 0.44 1R 0 0 - 0 0 -
F. solani

257



Phyllosphere and Phylloplane Fungi

Table (4) : Cont.

Phyllosphere Phiylloplane
Genera and species
CCA DCPA GCA DCPA
TC %TC NC1 & OR TC %TC NQ1 & OR TC %»TC NC1& OR TC %TC NC1 & OR

Hnmicla grisea 0 0 - 40 0.44 IR 0 0 0 0 0 -
Memnoniella echinata 0 0 - 40 0.44 iR 0 0 0 0 0 -
Muacor hiemalis 40 0.39 iR (1] 0 - 0 0 0 0 0 -
Myrothecium verrucaria 0 ] - 1] 0 - 1 0.54 IR 0 0 -
Neurospora crassa 0 0 - 0 0 - 1 0.54 1R 0 0 -
Penicillinm 560 5.48 4H 440 4.38 4H 10 5.46 M 3 2.16 2L
P. aurantiogriseum 0 0 - 0 0 - 2 0.54 2L 0 0 -
P. chryspgenum 160 1.57 4H 160 1.76 4H 1 0.54 IR 2 1.44 2L
P. citrinum 80 0.78 2L 0 0 - 0 0 - 0 0 .
P. corylophitum 0 0 - 120 1.32 M 1 0.54 IR 0 0 -
P. funiculosum 80 0.78 M 0 0 - 2 1.08 2L 0 0 -
P. islandicum 120 1.17 2L 120 1.32 M 0 0 - i 072 IR
P. janthinellum 80 0.78 2L 4] 0 - 2 1.08 2L 0 0 -
P. S 40 0.39 IR 40 0.44 1L 2 1.08 2L 0 0 -
wﬁﬁﬁ ':vmae 40 0.39 IR 0 0 - 0 0 - 0 0 -
Scopnlariopsis brevicaulis 80 0.78 2L 40 0.44 IR 0 0 - ¢ 0 -
Seytatidium lignicola 0 0 - 80 0.88 1R 0 0 - 0 0 -
Stachybotrys chartarum 320 313 2L 0 0 - 0 0 - 0 0 -
Trichothecium roseum 0 0 . 0 0 " 1 0.54 IR 0 0 -
Mycellia sterilia 80 0.78 2L 0 0 - 0 0 - 0 0 -
Gross total count 10220 9080 185 139
Number of genera 15 12 i1l 10
Number of species + variety 30+1 26+1 23+1 16+]

*

OR = QOccurrence remarks

H = high occurrence, 4 or 5 cases (out of 5) M = moderate occurrence, 3 cases
L = low occurrence, 2 cases

R = rare occurrence, | case
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Curvularia was isolated with high occurrence from
members of Labiatae and with moderate occurrence from
the Umbelliferae and the Solanaceae herbs on DCPA. Of
the genus 4 species and one variety were collected of which
(Tables 2-4).

Curvularia has also been isolated from the leaf surfaces of

C. clavata was the most common species

some grasses in Japan and India by Michiaki ez al. (32) and
Bansal et al. (31)

Fusarium was frequently recovered from members of the
Labiatae and the Solanaceae, but it was infrequently
encountered from umbelliferous herbs. It was represented
by 4 species of which E. oxysporum was the most
prevalent. F. equiseti, F. moniliforme and F. solani were
less common (Tables 2-4), Fusarium has been isolated
previously from leaf surfaces of different plant grasses such
as orchard grass (32); chili, datura, khella, marjoram,
peppermint, rtosemary (16); chili (31); Heteropagon

contortus, Themeda anathera and Setaria glauca (27).

Epicoccum was isolated from all Solanaceous members on
GCA. It has been isolated from some wild plants (Acacia
nilotica, Adhatoda vasica, Argemone mexicana, Datura
stramonium, Ocimum basilicum and Ricinus communis) by
Saxena ef al (33) in India, while Eman Mostafa (11)
isolated it from caraway and coriander in Egypt.

Emericlla nidulans was recorded in three out the five herbs
tested of the Umbelliferac members on GCA medium
(Table 4). Varma et al. (34) have also isolated E. nidulans
as a phylloplane fungus from chewing tobacco (Nicotiana

tabaccum) leaves.

There are similarities between the fungi associated with the
different herbs of the three plant families; there is no
specific fungal flora characteristic for each of the families
Labiatae, Solanaceae or Umbelliferae or any other herb of

the three families, since the same mycoflora was recovered

also from other different herbs and spices in this and other
laboratories; the highest numbers of fungal genera and
species were recorded in the family Solanaceae (29 genera,
59 species and 2 varieties) followed by the Umbelliferae
(23, 44 and one) and the species Labiatae (18, 44 and 3 );
Fusarium oxysporum was more dominant on Labiatae and
Solanaceae species while Penicillium was common on
members of the Solanaceae and the Umbelliferae
Aspergillus alutaceus was dominant on Umbelliferae
members only while Stachybotrus was isolated with
moderate occurrence only from members of the Labiatae
and the Solanaceae. Epicoccum nigrum was dominant as a
phyliosphere and phylioplane fungus on the Solanaceae and
as a phyllosphere fungus only on the Labiatae and the
Umbelliferae ; Curvularia was dominont as a phyllosphere
and a phylloplane genus on the Umbelliferae or the
Labiatae and as a phylloplane fungus only on the
Solanaceae; and some fungi such as Acrophialophra
fusispora, Aspergillus sydowii, A. ustus, Curvularia oryzae,
Penicillium rugulosum were isolated from the Labiatae only
while other fungi such as Alternaria chlamydospora, A.
dianthi, Botrydiplodia theobromae, Chaetomium globosum
and Monodictys castaneae were isolated from the
Solanaceae only. Other fungi such as Bispora betulina,
Humicola grisea, Memnoniella echinata, Neurospora
crassa and Penicillium janthinellum were isolated only
from the Umbelliferae (Tables 2-4).

The GCA medium was better than DCPA for isolation as
the total counts of fungi were higher. It was not surprising
to find that dematiaceous hyphomycetes and Fusarium
species constituted the major part of the mycoflora isolated
on DCPA (Tables 2-4). Previously, Andrews and Pitt (6)
used this medium as a selective medium for the isolation of
Fusarium species and dematiaceous hyphomycetes from

cereals.
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PhyHosphere and Phylloplane Fungi

Table (5) :

phyllosphere and phylloplane of the different tested plants of family Labiatae on the two types of media used .

Average total counts (ATC) , number of genera (NG) and number of species + species varieties (NS+V) of fungi recovered from

Phyllosphere Phylloplane
Kinds of plants GCA DCPA GCA DCPA
ATC | NG [NS+V | ATC | NG [NS+V | ATC | NG |[NS+V| ATC { NG [NS+V

Basil 6840 | 12 1942 | 1840 | 6 11 47 6 7 30 6 14
Marjoram 3720 7 14 3104 7 9 31 8 12 35 5 7
Peppermint 16660 | 10 17 | 3160 | 7 7 52 9 12 31 8 12
Rosemary 2040 | 9 17 2320 | 9 15+1 38 6 9 29 4 8+2
Thyme 6192 5 7 11720 | 6 8 24 5 6+1 34 3 3
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Table (6) :

Average total counts (ATC) , number of genera (NG) and number of species + species varieties (NS+V) of fungi recovered from

phyllosphere and phylloplane of the different tested plants of family Solanaceae on the two types of media used .

Phyllosphere ‘Phylloplane
Kinds of plants GCA DCPA GCA DCPA
ATC | NG |NS+V | ATC | NG [NS+V | ATC | NG |[NS+V| ATC NG |NS+V

Aubergine 10720 | 12 19 8080 5 8 68 11 14 42 5 5
Datura 10520 | 11 18+2 | 2640 7 12 108 10 14 27 6 7
Henbane 2360 14 23 1320 6 8 44 9 10 18 4 4
'Lycium 1080 5 6 1640 6 9 46 7 9 39 7 8
Red pepper 10720 | 8 14 3680 7 9 134 7 10 67 9 10
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Phyllosphere and Phylloplane Fungi

Table (7) -

phyllosphere and phylloplane of the different tested plants of family Umbelliferae on the two types of media used .

Average total counts (ATC) , number of genera (NG) and number of species + species varieties (NS+V) of fungi recovered from

Phyllosphere Phylloplane
Plant Meteril GCA DCPA GCA DCPA
ATC | NG |[NS+V | ATC | NG [NS+V | ATC | NG |[NS+V | ATC NG |NS+V
Craway 1540 10 15+1 1200 9 12+1 30 7 12+1 25 6 9+1
Criander 1320 8 13 1000 6 11+1 25 3 10+1 41 6 9
Dill 240 2 4+1 800 6 9 11 3 4 21 3 4
Khella 1720 9 15+1 1280 7 14 88 7 15+1 20 5 9
Visnaga 5400 9 18 4800 7 11 31 3 7 32 5 6
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