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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 Umbelliferae) 
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 tlavus, 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 mycotlora 
isolated on DCPA medium. 
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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 (l, 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, ar:d 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 

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·q 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 ± 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. I 0 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 cm2 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 

microscopic characteristics (5, 7 -10). Occasionally 

identification of fungal species was done from the culture 

of the original Petri dish. 

248 



No. 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

EL Kady, I. A.; Zohri, A. A.; E. M. Mohamed and R. S.M. Kotby 

Table (1): 
The different arabic, english, latin and family names of the different 

herb kinds collected during this study : 

Arabic English Latin 

u~,; Basil Ocimum basilicum L. 

~ji.J~ Marjoram Majorana hortensis L. 

e~.:.La.J' Peppermint Mentha piperita L. var. 

officinalis L. 

·w~ i.J. Rosemary Rosmarinus officinalis L. 

,jkj Thyme Thymus vulgaris 

·~jWI i.J • • Aubergine Solanum melongena L. 

,;_,:ii.UI Datura Datura stramonium L. 

(Thorn apple) 

l)l_,s....JI Henbane Hyoscyamus muticus L. 

u.a.UI~ Night shade Solanum nigrum L. . ~ 

~· 
Red pepper Capsicum frutescens L. 

I,?~~J·~· Caraway Carum carvi L. 

.,~, Coriander Coriandrum sativum L. 

~I Dill Anethum graveolens L. 

·~.u.=. ~- Khella Ammi majus L. 

..u.. .u.=. !,?. 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). 

PhyUosphere fungi 

The average total counts of phyllosphere fungi of each five 

herbs tested of the families Labiatae, Solanaceae and 

Umbelliferae ranged widely from 2040-16660, I 080-10720 

and 240-5400 colonies/g fresh weight of leaves on GCA; 

and from 1840-11720, 13 20-8080 and 800-4800 colonies/ g 

on DCPA, respectively. The highest average counts in the 

total population of phyllosphere fungi were recorded from 

peppermint on GCA (16660 colonies) and thyme on DCPA 

(11720 colonies) and from aubergine and red pepper on 

GCA (1 0720 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. (l) 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 (thomapple), 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 52.4% & 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. Aspergillus 

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% & 15.9% of total fungi in Labiatae, 

Solanaceae and Umbelliferae on GCA & DCPA 

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

were the most common phyllosphere fungi found on the 

leaf surface of other plants in Egypt (12-14). Mali et al. 

(15) isolated eight genera; Alternaria, Aspergillus, 

Cladosporium, Colletotrichum, Curvularia, Drechslera, 

Macrophomina and Rhizopus. from chili (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 (Labiatae) were 

Aspergillus, Penicillium, Cladosporium, Alternaria and 

Drechslera. Al-Hubaishi and Abdel-Kader (17) determined 

the phyllosphere and phylloplane fungi of qat 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 et 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 jlavus, A 

fumigatus, 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). 

Abdei-Gawad (16) found that Aspergillus niger, A 

fumigatus, Penicillium corylophilum, Cladosporium 

cladosporioides, C. herbarum, Alternaria altemata and 

Bipolaris spicifera were the most common species of 

phyllosphere fungi on chili, datura, khella, maijoram, 

peppermint and rosemary. Sharma and Sharma (23) 

reported that the most common fungal species on four 

umbelliferous species (Trachyspermum ammi, Daucus 

carota, Anethum sowa and Cuminum cyanum) were 

Aspergillus flavus, A niger, A fumigatus and 

Cladosporium herbarum. Xiaoming et al. (24) isolated 

eight species of phyllosphere fungi from Populus tomentosa 

Carr. in China. They were Alternaria altemata, 

Cladosporium cladosporioides, C. sphaeros-permum, C. 

oxysporum, Coniothyrium Juckelli, 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 Labiatae 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 EI-Kady et 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 

251 

from datura and F. equiseti from peppermint leaves. 

Al-Hubaishi and Abdel-Kader (17) isolated Fusarium 

o:xysporum and F. moniliforme as phyllosphere fungi from 

qat in Sanafa, Yemen Arab Republic. Chaurasia (25) 

identified the mycoflora of three mustard varieties (PR-6, 

PR-10 and RW-175) and found that F. o>.:ysporum and F. 

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

a/. (l) 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). EI-Kady 

et al. (I) 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. Abdei-Gawad (16) found that Curvularia was 

common of phyllosphere fungi on the leaves surface of 

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 Sanaia, 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 Labiatae, Solanaceae and 

Umbelliferae fluctuated between 24-52, 44-134 and 11-88 

co1onies/15 Cm2 of leaves segment on GCA; and between 

29-35, 18-67 and 20-41 colonies on DCPA media, 

respectively. The best counts of phylloplane fungi were 
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recorded from red pepper on GCA (134 colonies) followed 

by khella 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 33.71, 22.31, 31.57, 29.34, 22.97 and 22.94 

colonies/one square em 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 

Solanaceae (18 genera and 32 species), and the 

Umbelliferae (13 and 28+1) on both media (Tables 2-4). 

The highest numbers of genera and species were recorded 

in aubergine (Solanaceae) (ll 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 Thenneda 

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 EI-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 

Labiatae, Solanaceae and Umbelliferae on GCA & DCPA, 

respectively. Alternaria alternata, A. tenuissima, 

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

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 (l6) 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 cm2 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 l.ahiatae on GCA and OCPA media at 28 ± 2 °C . 

Phyllo!lllhcre Ph}·lloplane 
Genera and species 

GCA DCPA GCA DCPA 
TC •;.Tc NCI & OR TC %TC NCI&OR TC •;.Tc NCI&OR TC %TC NCI&OR 

Acroplriabtplrn ftuispora 0 0 . 0 0 . 1 0.52 1R 0 0 . 
Altemtlria 4696 14.47 5H 2240 10.12 5H 96 50.00 5H 33 20.76 4H 

A. oltemota 3336 10.28 5H 2200 9.94 .511 85 44.21 5H 15 9.43 4H 
A. citl'i 0 0 - 0 0 - 2 1.04 1R 0 0 -
A. tenuissima 1360 4.04 5H 40 0.18 1R 9 4.69 4H 18 11.32 3M 

A:rp4!rgillm 4600 14.17 5H 3520 15.90 5H 28 14.58 4H 41 16.42 5H 
A. alutacms 160 0.49 2L 280 1.26 2L .0 0 - I 0.63 IR 
A. egyptiacus 0 0 - 160 072 IR 0 0 - 2 1.26 2L 
A.flavus 1560 481 5H 1840 0.31 5H 1.5 7.81 3M 19 11.95 4H 
A. jltn'lls var . mlumnarl.r 120 0.37 IR 0 0 - 2 1.04 IR 3 1.89 IR 
A. fumigotus 360 1.11 3M 200 0.90 3M 4 2.08 2L 2 1.26 1L 
A. niger 2160 666 5H 520 2.35 2L 7 3.6.5 4H 3 1.89 3M 
A. oryme 80 025 1R 0 0 - 0 0 - 0 0 -
A. syd(nl'ii 0 0 - 280 1.26 IR 0 0 - 0 0 -
A. tetnus 40 012 IR 0 0 - 0 0 - 0 0 -
A. ustus 40 0.12 IR 120 0.54 2L 0 0 - 2 1.26 2L 
A. versicolor 80 0.25 IR 120 0.54 IR 0 0 . 10 6.29 IR 

Ripowts 680 2.10 lR 0 0 . 6 3.13 1L 0 0 . 
8. austmlitmsis 80 0.25 IR 0 0 - I 0.52 IR 0 0 -
8. spiciftr a 600 1.85 IR 0 0 - 5 2.60 2L 0 0 -

CircineU. mruCtl 0 0 - 0 0 - 3 1.56 1R 0 0 -
Cl.ad0$pf)rillm 16996 52.37 4H 14040 63.40 4H 14 1.29 3M 41 25.79 2L 

12316 3795 4H 13520 6106 3M 13 6.77 3M 41 25.79 2L C. clodo.fPOrloides 
7040 21.69 3M 160 0.72 2L 0 0 - 0 0 C. herbarum -

C. o:cysporum 
280 086 IR 0 0 - I 0.52 1R 0 0 -
360 1.11 IR 360 1.63 IR 0 0 - 0 0 . C. splracro.spermum 
200 2.22 1L 320 1.44 3M 3 t.S<i lR 9 5.66 4H Crtntrlnria 120 0.37 IR 80 0.36 2L I 0.52 IR 7 4.40 4JI C. clavato 80 0.25 2L 200 0.90 3M 0 0 - I 0.63 IR C. ltmalo 0 0 - 40 0.18 IR 0 0 I 0.63 IR -C. l11110ta var . ocrla 0 0 . 0 0 - 2 104 IR 0 0 -C._OI)'ZDtl 
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Table (2) : Cont. 

Ph~·llo!IJJhere 

Genera and llllccic~ 
GCA DCPA 

TC %TC NCI&OR TC %TC 
Emt!riuUa 320 0.99 4H 40 0.18 

E. nidulans 280 0.86 411 40 0 18 
R. nidulan.t var. dentata 40 0.12 IR 0 0 

Epicocctlm 11igr11m 320 0.99 3M 0 0 
E-cst!rohibtm ro.ffratllm 120 0.37 IR 40 0.18 
Fu.farillm 3120 10.23 4H 1784 8.06 
F. equiseti 240 0.74 2L 40 0.18 
F. monilifonne 0 0 - 80 0.36 

F. oxyspontm 1800 5.55 4H 1184 5.35 

F. solani 1280 3.94 3M 480 2.168 

Pat!cilomyca 1vriotii 120 0.37 1R 0 0 

Penicillium 600 1.85 2L 160 0.72 

P. attrontiogriseum 80 0.25 2L 0 0 

P. citrimtm 40 0.12 IR 0 0 

P. corylophilum 200 0.62 IR 160 0.72 

P. funiculosum 80 0.25 IR 0 0 

P. islandicum 80 0.25 IR 0 0 

P. purpurogenum 40 0.12 IR 0 0 

P. ntgulosum 80 0.25 1R 0 0 

Pltoma glomi!rata 360 1.11 IR 0 0 

Pleo.'!:pora lri!rbarum 
40 0.12 IR 0 0 

RJdz;optLf stownifi!r 40 0.12 IR 0 0 

Triclrotlli!Cillm ro:nmna 
40 0.12 IR 0 0 

Vi!rtici!Uium tnrntu 
0 0 - 0 0 

Mycelia sterilia 
0 0 - 0 0 

Gross total count 32452 22144 
Nwnber of genera 15 8 
Nwnber of species + variety 36+2 22+1 

• OR = Occurrence remarks 
H = high occurrence. 4 or 5 cases ( out or 5) M moderate occurrence, 3 cases 
L = low occurrence. 2 cases R mre occurrence. I case 

GCA 
NCI&OR TC %TC 

IR 0 0 
IR 0 0 

0 0 
- 5 2.60 

IR 8 4.071 
5H 21 10.94 
IR 8 4.17 
IR 2 104 
2L 10 5.21 
4H I 0.52 

- 0 0 
3M 3 1.56 

- 0 0 
- 2 1.04 

3M I 0.52 
- 0 0 
- 0 0 
- 0 0 
- 0 0 
- 0 0 
- 2 1.04 
- 0 0 
- 0 0 
- I 0.52 
- I 0.52 

192 
13 

24+1 

Ph yllo111ane 

NCI&OR TC 

- 0 
- 0 
- 0 

2L 0 
2L 1 
411 26 
2L 6 
IR 0 
4H 18 
IR 2 
- 0 

2L 7 
- I 

IR I 
IR l 
- 2 
- 2 
- 1 
- 0 

- 0 
IR 0 
- 0 
- 0 
IR 0 
IR 0 

159 
7 

21+2 

DCPA 
"'eTC 

0 
0 
0 
0 

0.63 
16.35 
3.77 

0 
11.32 
1.26 

0 
4.40 
063 
0.63 
0.63 
1.26 
1.26 
0.63 

0 
0 
0 
0 
0 
0 
0 

NCI&OR 

-
-
-
-

1R 
411 
2L 
-

411 
IR 
-

2L 
IR 
lR 
IR 
2L 
2L 
IR 
-
-
-
-
-
-
-
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T a hie (3) : Tolnl counts (TC) of phyllosphere (colonies per g fresh leaves) and phvlloplane (colonies per IS en/ sCIWlents ), % or totfll counts, number or cases of isolation (NCI, out or 
live plants) and occurrence remnrh (On) nF fun!!al genera and species reco\'ered From the di!Tercnllested pl:mts oF liunily Solmmc"ae on GCA nnd OCPA media at 28 ± 
2 oc 

l'hyll ... ph~ .... Phylloplnn~ 
(:.-n<"ra And~.,....,..,. 

GCA DCPA GCA DCPA 
TC "4'fC NO&OR TC "4TC NU&OR TC "4TC NO&OR TC "4TC NU&OR 

Acr~mtmium implicntrtm 0 0 - 40 0.23 JR 0 0 0 0 
Altt~maria 1120 3.16 511 1120 6.47 511 IIJ 28.25 511 42 21.76 511 
A. alt~mara 1140 237 511 960 5.53 511 67 16.75 511 41 21.24 Sll 
A. chlamydospora 0 0 - 80 0.46 !R 0 0 0 0 
A. dianthi 40 OJI IR 0 0 0 0 0 0 -A. macrospora 40 0.11 IR 0 0 0 0 0 0 -
A. tenuissima 200 0.57 2L 80 OA6 IR 46 IUO 411 I 0.52 IR 
tbpD'fUius 2160 6.10 511 480 2.77 511 68 17.00 511 10 5.18 411 
A. alutaceus 120 0.14 IR 40 023 IR 2 0 .. 50 2L 0 0 -
A. egypt!OCUS 0 0 80 OA6 2L 0 0 3 us IR 
A.flavus 520 L47 411 160 0.92 3M 36 9.75 3M 3 LSS 2L 
A. fomrgahu 520 1.47 411 0 0 - 15 3.75 3M 0 0 -
A. nlg~r 760 2.15 411 160 0.92 2L 14 3.50 3M I 0.52 IR 
A. Ot")'ZM 0 0 0 0 I 0.25 IR 0 0 
A.t«rrtms 160 OA5 3M 40 0.23 IR 0 0 0 0 
A. t«"eus var. afrlcamts 40 0.11 IR 0 0 - 0 0 0 0 -
A. •oersicolor 0 0 - 0 0 0 0 3 1.55 IR 
A. Wf!ntil 40 0.11 IR 0 0 0 0 0 0 -40 0.11 IR 0 0 0 0 I 0.52 IR BiptJitlris 

40 0.11 IR 0 0 - 0 0 0 0 . B. australi«nsis 
0 0 0 0 - 0 0 I 0.52 IR B. spicif~ra 
0 0 0 0 - J 0.75 2L 0 0 -~~nJioth~obroma« 
0 0 0 0 I 9.25 IR 0 0 Banyotrialm pUulifltnUII 440 1.24 IR 0 0 0 0 0 0 -Clrafltmrillm 

400 1.13 IR 0 0 . 0 0 0 0 -C.globosum 40 0.11 IR 0 0 0 0 0 0 -C. spiral« 0 0 - 0 0 3 0.75 IR 0 0 -Cirdnella muse<~« 211600 80.79 511 14040 80.118 511 145 36.25 411 118 45.60 511 Clt1tltnpori.um 20880 58.98 511 12800 73.73 5H 144 36.00 411 84 43.52 4H C. cladosporioldttl 3280 9.27 3M 440 2.53 IR 0 0 0 0 . C h«rba1"11m 4440 12.54 2L 80 0.46 IR 0 0 0 0 -C. o;r:yspoMim 0 0 . 720 4.15 3M I 0.25 IR 4 2.07 2L C. spho«rospt~rmum 80 0.22 IR 40 0.23 IR 10 2.5 3M 7 3.11 3M cu,.ultlrill 40 0.11 IR 0 0 10 2.5 3M 6 3.11 3M C. claWJIO 40 0.11 IR 40 0.23 IR 0 0 0 0 -C. lunata 0 0 - 0 0 0 0 - I 0.52 IR C. ovoidea 

t.n 
t.n 
N 
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CCA OCPA 
TC •A>TC NO & OR TC %1'C 

F:mnicetln :no 0.90 
E. nuh1lons 240 068 
E. nidrlians var. dentato 40 0.11 
E. quodrilineoto 40 0.11 
F:picnt'Cttm llifntm 240 0.68 
&$n:oltil~~rrt rnstrtmtm 40 0.11 
Fru~trillm 880 1.49 
F. eqrliseti 80 0.23 
F. moni/iforme 160 045 
F. oxyspomm 280 0.79 
F. so/ani 360 1.02 
Jlnminllttnpltnuia c/a•••ritm1m 0 0 
Mondidj•r rnsttlnl!lle 0 0 
MyrtJIIt«iilm t'DTUCIIrilf 40 0.11 

P11ecihlmyar *'llriotii 40 O.ll 

Pmici/lillln 6()0 1.70 

P. aurofltlogrlseum 80 0.23 
160 0.46 P. chry•spgenum 
40 0.11 P.dtrlnum 
80 0.23 P. caryiDphllum 

160 0.46 P. foniCillomm 
40 Oil P. islondtCilm 
40 011 P. purpurogenum 

120 0.34 
Plt11m11 f/ll,.fll'tlltl 

0 0 i>yrmop/ttn'tl tiNftiJI! 0 0 
Rhir.Of"U ltoWni/'111' 40 0.11 
S~is bnmtptii 0 0 
Sqtt~IU/ium lifnicD/a 200 0.57 
Sttlclry/Hitry• chttrtnrum 0 0 
T tmlhl ,,..,.;,.& 40 O.ll 
Triclrmkmr• .,iride 80 0.23 
Triclrodtt~cium rtmmm 0 0 
tntldadium 0 0 

U. atrum 0 0 
U. mtcrosporl11m 320 0.91 

M}'Clelja aterilia 
<iroa total count 35400 
Number of~ 18 
Number or species + variety 40+2 

• OR = Occurrence remarks 
H = high occurrence, 4 or 5 cases (onl of 5) 
L "' low occurrence. 2 c.1ses 

411 0 0 
411 0 0 
IR 0 0 
IR 0 0 
411 40 0.23 
1R 0 0 
JM 1080 6.22 
2L 40 0.23 
IR 120 0.69 

3M 720 4.U 
3M 200 us 

0 0 
40 0.23 

1R 0 0 
IR 0 0 
411 160 0.92 
IR 0 0 
2L 40 0.23 
IR 0 0 
2L 40 0.23 
2L 40' 0.23 
IR 0 0 
IR 40 0.23 
IR 0 0 

40 0.23 
40 ~.23 

1R 0 0 
- 0 0 

JM 0 0 
- 80 0.46 

IR 0 0 
21. 0 0 
- 110 0.46 

40 0.23 
. 40 0.23 

411 80 0.46 

17360 
13 
28 

M = moderalev occurrence, 3 cases 
R = rare occurrence, I case 

GCA 
NO&OR TC %1'C 

- I 0.25 
. I 0 2~ 
. 0 0 

0 0 
IR 18 4.50 
- 0 0 

JM 18 4.50 
IR 4 1.00 
IR 0 0 
3M II 2.75 
2t J 0.7S 
. 0 0 

IR 0 0 
I 0.25 

. 0 0 
:u. s 1.25 

0 0 
IR J 0.75 
. 0 0 

IR I 0.25 
IR I 0.2S 

0 0 
IR 0 0 
- I 0.25 

IR 0 0 
IR 6 1.50 
- 0 0 
- I us 
- 0 0 

1R 0 0 
- 0 0 
- I us 

IR 0 0 
IR 0 0 
IR 0 0 
IR 2 0.5 

400 
16 
26 

l'h,ilorlanl' 

Nl.1& OR TC 
IR 0 
IR 0 

0 
0 

511 l 
- 0 

2L 28 
2L 0 

2 
IR 25 
2L I 
- 12 
- 0 

IR 0 
- 0 

411 0 
0 

3M 0 
- 0 

IR 0 
IR 0 
. 0 
- 0 

IR 0 
- 0 

2L 0 
- 0 

IR 0 
- 0 
- 0 
- 0 

IR 0 
- 0 
- 0 
. 0 

2L 2 

193 
8 

16 

DCPA 
%TC 

0 
0 
0 
0 

1.114 
0 

14.!11 
0 

1.04 
12.95 
0.52 
6.22 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.04 

NO& OR 

lL 

!Ill 

IR 
5U 
IR 
2L 
. 

-

. 

. 

. 

. 
2L 
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Table (4) : Total counts (TC) of ph~·llosphere (colonies per g fresh leaves) and phylloplane (colonies per 15 c1u2 segments). % of total counts, nmnber of 
cases of isolation (NCI. ont of five plants) and occurrence remarks (OR) of fungal genera and species recovered from the differenl tested plants or 

- - --- -· -·- -~~ -·- ·-- -· ........ --· -- ...... - -. 
Ph]11Mph.t~ l'hyllnpl•nt 

Gflwnt and lpt'("ift 

GCA DCPA GCA OCPA 
TC %TC NO AOR TC %TC NO AOR TC 0/HC N<.1AOR TC %TC NO AOR 

Allem11ria 1080 10.57 4H 1440 15.86 4H 61 32.97 5H 30 21.58 5H 
A. altemata 840 8.22 4H 1320 14.54 4H 51 27.57 511 20 14.39 SH 
A. citri 0 0 - 40 0.44 JR I 0.54 IR 3 2.16 IR 
A. terrr~is.fima 240 2.35 IR 80 0.88 IR 9 4.87 4H 7 5.04 2L 

A.:rpet'BiUru 2520 24.66 5H 2240 24.67 5H 101 54.60 5H 68 48.92 5H 
A. alutacel/.f 120 117 3M 400 4.41 3M 3 1.62 3M 7 5.04 3M 
A.fla''":r 680 6.65 SH 520 5.73 SH 8 4.32 3M 13 9.35 5H 
A. flavl/s var. col11mari.f 200 1.96 3M 200 2.20 2L 12 6.49 4H 8 5.76 IR 
A. fumigatll.f 800 7.83 4H 840 9.25 3M 28 15.14 5H 34 24.46 3M 
A. niger 480 4.70 3M 240 2.64 2L 6 3.24 2L 6 4.32 2L 
A. oryzae 40 0.39 IR 0 0 - 0 0 - 0 0 -
A. tamarii 0 0 - 0 0 - I 0.54 IR 0 0 -
A. terreu., 120 1.17 2L 40 0.44 IR 41 22.16 2L 0 0 -
A. versicolor 80 0.78 1R 0 0 - 2 1.08 IR 0 0 -
Bipbuis lun11t11 0 0 - ·o 0 - 0 0 - 2 1.44 2L 
Bispor11 bnuUncr 80 0.78 IR 0 0 - 0 0 - 0 0 -
IJ«rytricum pibrlifenrm 0 0 - 0 0 - 0 0 - 1 0.72 IR 
CirdnelltJ mruccre 120 1.17 2L 0 0 . 0 0 - 0 0 -
Cltzdo.1porium 4060 39.73 4H 3840 42.29 48 2 1.08 IR 9 6.48 3M 

C. cladosporioides 2220 21.72 4H 3720 40.97 4H 2 1.08 IR 9 6.48 3M 
C. lrerban1m 40 039 IR 80 0.88 IR 0 0 - 0 0 -
C. oxy.fPOntm 1800 17.61 IR 40 0.44 IR 0 0 . 0 0 -

40 0.39 IR 2M 2.20 48 2 1.08 lL 3 2.16 3M Cunwt.ria cbllwlll 
2M 1.96 2L 360 3.97 2L 3 1.62 3M 4 2.88 1R EmnicelltJ nidut.ns 
120 1.17 3M 80 0.88 2L 1 0.54 IR 2 1.44 lL Epicoccum ,;,.,,. 
40 0.39 1R 0 0 - 0 0 - 0 0 -E.verldbrm ro.Jtr11t11m 

840 9.22 3M 280 3.08 2L 2 1.62 IR 17 12.23 lR F1U11riam 160 1.57 3M 80 0.88 2L 0 0 - 0 0 -F. eq11iseti 
0 0 - 80 0.88 2L 0 0 - 0 0 -F. ftlotlilifomre 680 6.65 2L 80 0.88 2L 2 1.08 IR 17 12.23 IR F. oxyspon1m 0 0 - 40 0.44 1R 0 0 - 0 0 . F. solcmi 
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Table (4) : Cont. 

l'hyllosplwn 

r-ra •n• SfM'dH 
GCA 

TC %TC NO&OR 

1111micbl grisea 0 0 -
Memmmielhl echinata 0 0 -
M11cor hiemalis 40 0.39 JR 
ltlj'fothed•m• \'eTniCatia 0 0 -
NelltfiSpm'tl crmsa 0 0 -
Pmidlli11m ~ 5.48 4H 
P. aurontiogriseum 0 0 -

P. cftry.fpgenllm 160 1.57 4H 
P. citrinum 80 0.78 2t 
P. corylopltilum 0 0 -
P. funiclllosum 80 0.78 3M 
P. i.tla11dicum 120 117 2L 
P. janthinell11m 80 0.78 2L 
P. purpttrogemtm 40 0.39 IR 
Pytmopltota tn'lttlae 40 0.39 1R 
Scop~llnriopsls btnicarllls 80 0.78 2L 

Seytalldi11m lipicoltl 0 0 -
Stachybotrys chattan1m 320 3.13 2L 

Trichathecitlm rmreum 0 0 -
Mycellia sterilia 80 0.78 2t 

Gross tolal count 10220 
Number of aenera 15 
Number of snecies + vari~ _1Q+ I 

• OR ""' Occurrence remarks 
H = high occurrence, 4 or 5 cases (out of 5) 
L = low occurrence, 2 cases 

DCPA 

TC ·~TC NO&:OR 

40 0.44 IR 
40 0.44 JR 

0 0 -
0 0 -
0 0 -

440 4.85 4H 
0 0 -

160 1.76 4H 
0 0 -

120 1.32 3M 
0 0 -

120 1.32 3M 
0 0 -

40 0.44 IL 
0 0 -

40 0.44 lR 
80 0.88 lR 

0 0 -
0 0 -
0 0 -

9080 
12 

26+1 

M = moderate occurrence, 3 cases 
R = rare occurrence, I case 

l'ltylktpi•M 

GCA 

TC %TC NU&OR 

0 0 0 
0 0 0 
0 0 0 
1 0.54 IR 
I 0.54 IR 

10 5.46 3M 
2 0.54 2L 
I 0.54 IR 
0 0 -
I 0.54 IR 
2 1.08 2L 
0 0 -
2 1.08 2L 
2 1.08 2L 
0 0 -
0 0 -
0 0 -
0 0 -
1 0.54 lR 
0 0 -

185 
II 

23+1 

DCPA 

TC %TC 

0 0 
0 0 
0 0 
0 0 
0 0 
3 2.16 
0 0 
2 1.44 
0 0 
0 0 
0 0 
I 0.72 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

139 
10 

16+1 

NC.1&: OR 

-
-
-
-
-

2L 
-

2L 
-
-
-

IR 
-
-
-
-
-
-
-
-

00 
1/") 
C"l 
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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 

C. clavata was the most common species (Tables 2-4 ). 

Curvularia has also been isolated from the leaf surfaces of 

some grasses in Japan and India by Michiaki et 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, rosemary (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 et al (33) in India, while Eman Mostafa (II) 

isolated it from caraway and coriander in Egypt. 

Emericlla nidulans was recorded in three out the five herbs 

tested of the Umbelliferae 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 U mbelliferae 

members only while Stachybotrus was isolated with 

moderate occurrence only from members of the Labiatae 

and the Solanaceae. Epicoccum nigrum was dominant as a 

phyllosphere and phylloplane 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. 

259 



-~ 

..e 
~ 
]-
;:;:, 
If 
"0 a 
] 
0. 
"' ..9 

& 

Table (5) : Average total counts (A TC) • 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 Labiatae 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 
Basil 6840 12 19+2 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 

-\0 
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Table (7) : 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 Umhel/iferae on the two types of media used . 

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 
------------ '-- - --

N 
\0 
N 
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