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Summary

Surveys were carried out to determine species composition and host range of
powdery mildews (Erysiphaceae) in Gilan province, Iran. Twenty seven taxa were
identified. Among them Erysiphe circaeae, E. punicae, E. urticae, Microsphaera
erlangshanensis, M. multappendicis, M. trifolii and Podosphaera clandestina var. cydonia
are new to Iran. Parietaria officinalis and Phuopsis stylosa are new hosts for P. gutiaia
and Erysiphe gallii respectively. Eighteen taxa viz. E. aquilegiae, E. biocellata,
E. cichoracearum, E. cruciferarum, E. galeopsidis, E. heraclei, E. lycopsidis, E. pisi,
E. polygoni, E. sordida, M. alhagi, M. astragali, Sawadaea bicornis, Sphaerotheca fusca,
S. plantaginis, Uncinula adunca, U. clandestina and U. prunastri have already been
recorded from Iran whereas most of these species are new for the province.

Key words: Erysiphaceae, powdery mildew, host, Gilan

Introduction

Gilan is a province in the north of Iran, between 36° 36" to 38° 27" N. latitude and
48° 637 to 50° 30° E. longitude. This region isolated by the Alborz mountain range
from other parts of Iran. Gilan has a special weather known as temperate Khazar

weather. Maximum rainfall is about 2089 mm/year, the highest were recorded in Iran,
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however souther parts of the province (including: Amarlu, Deileman, Jirandeh,
Lushan, Mangil, Rostamabad, Rudbar) are dry and the recorded rainfall is about
300-350 mm/year. It is well known that powdery mildews distributed all over the world
but specific composition of powdery mildews in each area may be important in the
biology and taxonomy of these fungi. Powdery mildews have never been extensively
studied in Iran and information on the species and their host plant is scattered
throughout various plant pathalogical reports or lists. So far ERSHAD (1995) has
provided the best list of powdery mildews and their hosts in Iran. According to this list,
species viz. Erysiphe communis, E. convolvuli, E. torilis, E. mayorii, Leveillula taurica,
Microsphaera alphitoides, Phyllactinia guttata, Sphaerotheca fuliginea, S. fusea, S.
macularis and Uncinula adunca have previously been recorded from Gilan province.
However, these species have not thoroughly been described and illustrated. Moreover,
modern taxonomic position of some species was not presented. The current work

attempts to describe and bring new information about old and new taxa and their hosts.

Results & Discussion
L. Erysiphe aquilegiae DC., F1. Tr. Vi, p. 105(1805) var. ranunculi (Grev.) Zheng & Chen
On Ranunculus constantinopolitanus (DC.) & Urv.,, Masuleh, Gilan prov., 7.6.1998,

A. Khodaparast, (IRAN 10783 F).

2. Erysiphe biocellata Ehrenb., N. Acta Phys. med. Acad. Caes. Leop.- Car. nat. cur. 10,
p. 211 (1821)
On Nepeta sintenisii Bornm., Amarlu (Sepestanak), Gilan prov., 9.6.1998, A.

Khodaparast (IRAN 10784 F).

3. Erysiphe cichoracearum DC., Fl. Fr. I, p- 274 (1805)

On Cichorium intybus 1., Deileman, Gilan prov., 13.8.1998, A. Khodaparast



(IRAN 10785 F).

4. Erysiphe circaeae Junell, Sv. Bot. Tidskr. 61(1), p. 244 (1976)

Mycelium on leaves, petioles, stems and fruits, subpersistent. Conidiophores erect,
foot cells straight, cylindric, 18-35 (-46) x 6-8 (-9) um, usually followed by 2 shorter and
the same lenght cells (occasionally one cell). Conidia fromed singly, cylindric-ellipsoid,
(26-) 28-37 (-43) x 12-17 (-20) pm. Cleistothecia formed on leaves, stems and petioles,
scattered to gregarious (on stems), (71-) 85-105 (-118) um, wall cells irregularly
polygonal, 8-17 um in diameter, appendages in the lower half to near the equatorial
zone, not very numerous, usually lower than 20, septate, simple, occasionally forked,
coarse, curved, geniculate or straight, thin walled, later thick, brown when mature,
0.9-2.4 times the diameter of the cleistothecium, 5-9 pum wide. Asci 3-5 in each
cleistothecia, elliptic, ovoid, occasionally clavate, sessile or stalked, 49-67 x 31-45 pm.
Ascospores (2-) 3-4 (-5) in each ascus, ellipsoid ovoid or irregularly shaped, (17-)
18-23 (-2.5) x (9-) 11-12 (-13) pm (Figs. 1).

On Circaea lutitiana L. Talesh, Gilan prov.,, 12.8.1998, A. Khodaparast

(IRAN 10786 F).

5. Erysiphe cruciferarum Opiz ex Junell, Sv. Bot. Tidskt. 61 (1), p. 217 (1967)

On Alyssum strigosum Banks and Soland, Amarlu (Sepestanak), Gilan prov.,
9.6.1998, A. Khodaparast (IRAN 10791 F), Cardaria draba (L.) Desv., Manjil, Gilan
prov., 9.10.1997, A. Khodaparast (IRAN 10792 F); Coringia planisiligua Fish and C. A.
Mey., Masuleh, Gilan prov., 10.6.1998, A. Khodaparast (IRAN 107933 F); Rapistrum
rugosum (L.) All, Amarlu (Sepestanak), Gilan prov., 9.6.1998, A. Khodaparast (IRAN
10790 F); Sisymbrium cf. orientale L. Amarlu (Sepestanak), Gilan prov., 9.6.1998, A.
Khodaparast (TRAN 10789 F). Alyssum strigosum, Coringia planisiligua, Sisymbrium cf.

orientale are recorded as new hosts for E. cruciferarum from Iran.
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6. Erysiphe galeopsidis DC., F1. VI, p. 108 (1815)
On Leonurus cardiaca L., Deileman, Gilan prov., 13.8. 1998, A. Khodaparast
(IRAN 10794 F).

7. Erysiphe gallii Blumer, Beitr, Krypt.- F1. Schweiz 7(1), p. 283 (1933)

On Galium sp., Amarlu, Gilan prov., 9.6.1998, A. Khodaprarast (IRAN 108797 F) ;
Phuopsis stylosa (Trin) Hook. F., Talesh, Gilan prov., 11. 8. 1998, A. Khodaparast
(IRAN 10795 F) ; P. stylosa, Amarlu, Gilan prov., 9.6.1998, A. Khodaparast (IRAN
10796 F) ; Erysiphe gallii has been recorded on various species of Galium (Braun 1987).
Morphological characters of the studied specimens agree with E. galii. Phuopsis stylosa

is a new host for this species.

8. Erysiphe heraclei DC., F1. Fr. VI, p. 107 (1815)

On Ammi magus L. , Rostamabad, Gilan prov., 2.6.1997, A. Khodaparast (IRAN
10798 F); Chaerophyllum aurewm L., Amarlu, (Chaharmahal), Gilan prov., 9. 6.1998, A.
Khodaparast, (IRAN 10799 F); Eringium caucasicum Trautv., Deileman to Asiabar, 13.
8.1998. A. Khodaparast (IRAN 10801 F); Torilis leptophylla (L.) Rechenb., Amarlu,
Gilan prov., 9.6.1998, A. Khodaparast (IRAN 10800 F); Torilis cf. leptophylla, Masuleh,
Gilan prov., 13.8.1998, A. Khodaparast (IRAN 10850 F). Ammi magus, Chaerophyllum

aureumn, Torilis leptophylla, are new hosts for E. heraclei in Iran.
9. Erysiphe Iycopsidis Zheng & Chen, Sydowia 34, p. 234 (1981)
On Anchusa ovata lLehm., Amarlu, Gilan prov., 13.8.1998, A. Khodaparast

(IRAN 10802 F).

10. Erysiphe pisi DC., F1. Fr. 11, p. 274 (1805) var. pisi

On Medicago sativa L., Deileman to Kalishom (Malumeh), Gilan prov., 7.10.1997,
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A. Khodaparast (IRAN 10803 F).

11. Erysiphe polygoni DC., F1. Fr. 11, p. 273 (1805)
On Polygonum persicarium L., Manjil, Gilan prov., 9.10.1997, A. Khodaparast
(IRAN 10804 F); Polygonum sp., Deileman, 13.8.1998, A. Khodaparast

(IRAN 10805 F).

12. Erysiphe sordida Junell, Trans. Brit. mycol. Soc. 48, p. 544 (1965)
On Plantago major L., Amarlu, Gilan prov., 6.10.1997, A. Khodaparast (IRAN
10807 F); Plantago sp., Deileman to Kalishom (Asiabar), Gilan prov., 13.8.1998, A.

Khodaparast (IRAN 10806 F).

13. Erysiphe urticae (Wallr.) Blumer, Beiter. Krypt.- F1. Schweiz 7(1), p. 224 (1933)
Mycelium amphigenous, white, persistent to subpersistent, forming irregular or
subcircular patches or effused. Conidia single, cylindric, rarely subdoliform,
5-50 x 10-17 um. Conidiophores straight, foot cells cylindric, 25-35 x 6-9 pm, followed
by 1-2 cells. Cleistothecia scattered, dark brown, 83-150 um in diameter, wall cells
irregularly polygonal, appendages in the lower half of the cleistothecia, mycelioid,
simple, septate, thin-walled, hyaline, sometimes coloured in the lower half, flexuous,
mostly short, up to 1.3 times the diameter of the cleistothecium, narrow, 4-6 pm wide.
Asci 4-6, stalked, 55-57 x 30-45 pm. Ascospores ellipsoid, ovoid, 15-22 x 11-14 um.
On Urtica dioica L. subsp. dioica, Amarlu, Gilan prov., 6.10.1997, A. Khodaparast
(IRAN 10808 F), Sumeehsara, Gilan prov., 20.12.1998, A. Khodaparast (IRAN 10809

F). This is the first report of E. urticae from Iran.

14. Erysiphe punicae T. M. Akundov, Nov., Sist. Niz. Rast. 24: 95 (1987)

Mycelium white, epiphylous, persistent to subevanescent, thin, patches then
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covering the entire surface of the leaves. Conidia single ellipsoid to cylindric,
germinating by a short germ tube and terminating in a lobed appressorium, (23)-35 x
10-15 wm. Cleistothecia scarce, scattered, dark brown, (70-) 85-113 wm in diameter,
wall cells irregularly polygonal, 10-20 pm in diameter, appendages 9-13 in number,
simple, straight or curved, geniculate, septate, hyaline, thin-walled, moderately
thick-walled bellow and coloured when mature, brown at the lower half, becoming
paler upwards, 130-680 um long, up to 7.7 times the diameter of the cleistothecium.
Asci ovate to subglobose, sessile or stalked, 42-70 x 30-44 um. Ascospores ovoid to
ellipsoid, 20-24 x 12-13 pm.

On Punica granatum L., Rudbar, Gilan prov., 7.11.1998, A. Khodaparast (IRAN
10851 F). E. punicae has been recorded from Azarbaijan on Punica granatum
(AKHUNDOV 1987). The original description of this species is in;:omplctc. In our
specimens, appendages are few and very long, straight or geniculate, however,

according to AKUNDOVS (1987), description appendages are numerous and straight.

15. Microsphaera alhagi (Golovin) U. Braun, Mycotaxon 14(1), p. 369 (1982)
On Alhagi sp., Rudbar, Gilan prov., 9.10.1998, A. Khodaparast (IRAN 10810 F).
M. alhagi has been previously recorded from Khorasan prov, Iran (HAJIAN &

AMIRABADIZADEH 1998).

16. Microsphaera astragali (DC.) Trev., Scritti bot. Varij., p. 39 (1853)
On Astragallus sp., Deileman, Gilan prov.,, 13.8.1998, A. Khodaparast

(IRAN 10811 F).
17. Microsphaera erlangshanensis Yu, Acta Mycol. Sinica 2(2), 91 (1983)

Mycelium on leaves, amphigenous, effused, often covering whole surface of the

leaves, subpersistent. Cleistothecia scattered to subgregarious, 65-112 wm, wall cells
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conspicuous, irregularly polygonal, 7 -25 pm diameter, appendages 5-14 in number,
equatorial, stiff, straight to curved, 52-175 (-182) wm in length, 0.5-1.5 (-2) times the
diameter of the cleistothecium, 6-9 um wide, aseptate or with scptum, rarely pale
brown at the base, 4-5 (-6) times dichotomously branched at their tips, tips straight or
recurved. Asci 3-5 in each cleistothecia, ellipsoid to ovoid, sessile or shortly stalked,
40-60 x 29-50 um. Ascospores (-2) 3-6 in each ascus, 19-25 x 11-15 um (fig. F).

On Lonicera numulariifolia Jaub. & Spach., Deileman to Amarlu, Gilan prov.,
9.10.1997, A. Khodaparast (IRAN 10849 F). There is no report of powdery mildews on

this host from Iran.

18. Microsphaera multappendicis Zhao & Yu, Acta Microbiol. Sinica 21 (2), p. 146

(1981)

Mycelium amphigenous, also covers the scta, subpersistent to evanescent, in
patches. Conidia single, cylindric, (25-)27-36 x 9-15 wm. Cleistothecia numerous on the
basc of the seta, 62--137 pm, mostly 100-120 wm, appendages 10-27 in number,
equatorially arising, aseptate, or rarely with one septum, flexuous, thin-walled,
thick-walled towards base, hyaline, sometimes pale brown in the base, apex 4-5 (-6)
times dichotomously branched, branching loose and regular, tips straight or recurved,
0.9-3 (-3.5) times the diameter of the cleistothecium, 77-355 pm long, 5-7 pm wide. Asci
3-9, shortly stalked, 47-67 x 30-41 (-47) pm, 3-6 wm, often 4-5 spored. Ascospores
ellipsoid to ovoid 20-25 x 10-13 um (Figs. 5).

On Berberis vulgaris L., Deileman to Kalishom, Gilan prov., 13.8.1998, Al
Khodaparast (IRAN 10812 F).

Up to now M. Berberidis (DC. ex Merat) Lév., has only been recorded on
B. vulgaris from Iran. Therefore, M. multappendicis is a new species to Iran and B.

vulgaris is a matrix nova for this fungus.
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19. Microsphaera trifolii (Grev.) U, Braun, Nova Hedw. 34, p- 685 (1981)
On Trifolivn pratense L., Deileman to Kalishom (Asiabar), Gilan prov., 13.8.1998,
A. Khodaparast (IRAN 10813 F). The studied specimen has not been dichotomously

branched but the other characters agree with M. frifolii.

20. Phyllactinia guttata (Wallr. : Fr.) Lév.,, Ann. Sci. Nat., bot., 3 sér., 15, p. 144 (1851)

On Parietaria afficinalis L. ( Urticaceae), Rudbar, Gilan prov., 9.10.1997, A.
Khodaparast (IRAN 10814 F). More than 50 host families have been recorded for
Phyllactinia guttata (BRAUN 1987). Morphological characters of the present fungus on
P. afficinalis L. are well agree with P. guttata. This is first record of P. guttata on

Urticaceae.

21. Podosphaera clandestina var. cydonia N. Ahmad, A. K. Sabhoy & Kamal, Mycol.

Res. 102 (1):30-32 (1998)

Mycelium  amphigenous, mostly epiphyllous, covers as a thin layer the ecntire
surface of the leaves. Conidia in chains, cylindric to doliform, 21-28 (-30) x 10-15 (-16)
pm. Cleistothecia scattered to gregarious, (67-) 70-85 um, peridial cells irregularly
polygonal to subglobose, 5-15 um in diameter, appendages 3-15 in number, arising
from the upper parts of the ascocarps, sometimes equatorial, with 1-7 septa, brown
below, paler upwards, 0.7-2.5 times the diameter of the cleistothecium, apex 2-4 (-5)
usually 3-4 times dichotomously branched, occasionally tips of the branching somewhat
recurved. Asci sessile, ellipsoid to ovoid, 52-80 (-90) x 148-70 um. Ascospores 6-8,
mostly 8, fabiform, sometimes ellipsoid, 19-25 x 11-13 wm.

On Cydonia oblango Mill, Rudbar, Gilan prov., 6.10.1998, A. Khodaparast

(IRAN 10815 F).
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22. Sawadaea bicornis (Wallr. : Fr.) Homma, J. Fac. Agri. Hokkaido. Univ. 38, p. 371
(1937)
On Acer hyrcanum Fisch & C. A. Mey, Amarlu (Sepestanak), Gilan prov.,
6.10.1997, A. Khodaparast (IRAN, 10816 F). Acer hyrcanum is a new host for

S. bicornis in Iran.

23 Spkaerothecafu.?ca (Fr.) Blumer, Beitr. Krypt.- F1. Schweiz 7 (1), p- 117 (1933)

emend. U. Braun (1985)

On Bidens tripartida L., Rudbar, Gilan prov., 9.10.1997, A. Khodaparast (IRAN
10717 F); Taraxacum sp., Amarlu (Damash), Gilan prov., 0.11.1998, A.Khodaparast
(IRAN 10717 F); Xanthium spinosum L., Talesh (Nash). Gilan prov,, 11.8.1998, A.
Khodaparast (IRAN 10821 F); X. spinosum L., Deileman-Kalishom, Gilan Prov.,
10.10.1997, A. Khodaparast (IRAN 10722 F); Xanthium strumarium L. Sumeehsara,
Gilan prov., 7.10.1997, A. Khodaparast (IRAN 10821 F); Xanthium strumarium L.,
Rasht, Gilan prov., 29.7.1997, A. Khodaparast (IRAN 10819 F); X. spinosum L. and B.

tripartida ., are new hosts of S. fusca to Iran.

24. Sphaerotheca plantaginis (Cast.) Junell, Sv. Bot. Tridskr. 60 (3), p- 382 (1966)
On Plantago lanceolata L., Amarlu, Gilan prov., 6.10.1997, A. Khodaparast
(IRAN 10823 F); Deileman to Asibar, Gilan prov., 13.8.1998, A. Khodaparast (IRAN

10824 F).

5. Uncinula adunca (Wallr.: Fr.) Lév., Ann. Sci. Nat. bot., 3 ser., 151 (1851)

On Salix aegiptiaca L., Masuleh, Gilan prov., 9.6.1998, A. Khodaparast (IRAN

10825 F).
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26. Uncinula clandestina (Bi;’.- Bern.) Schroet., Pilze Schles. 2, p. 245 (1893) var.
Clandestina
On Ulmus sp., Sumeehsara, Gilan prov., 8.11.1997, A. Khodaparast (IRAN

10826 F).

27. Uncinula prunastri (DC.) Sacc., var. prunastri
On Prunus divaricata Ledeb, Amarlu, Gilan prov., 6.10.1998, A. Khodaparast
(IRAN 10829 F). U. prunastri has been recorded from Khorasan prov. (KARIMI &

HAJIAN 1998).
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