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On the taxonomy of Puccinia coronata in Iran
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P. coronata var. coronata, P. coronata var. avenae, P. coronata var. hordei,
P. coronata var. golestanica var. nov.
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Phalaris arundinacea ¢ Calamagrostis canescens gq, var. calamagrostidis
Festuca elatior s, var. festucae
Lolium perenne s, var. lolii
Holcus lanatus s, var. holci
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-Puccinia coronata Corda, Icon. Fung. 1:6. 1837.

Matrix: O, I on 34 species of Rhamnus and a few other genera of Rhamnaceae and
Eleagnaceae. II, III on 290 species of Poaceae that belong to 72 genera (Simons
1970).

Type: On Calamagrostis arundinacea (L.) Roth or C. villosa (Chaix) J. F. Gmel. (as
Luzula albida), Liberec, Reichenberg, Corda (PR 155608).
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-Puccinia coronata Corda, Icon. Fung. 1:6. 1837 var. coronata
Syn.: Puccinia pertenuis S. Ito, Coll. Agr. Tohoku Imp. Univ. 3: 193. 1909.
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-Puccinia coronata Corda var. avenae Faser & Ledingham, Sci. Agric. 13: 314.
1933.
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-Puccinia coronata Corda var. hordei Jin & Steff. Mycologia 91: 878. 1999.
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Table 1. Aeciospore dimensions of Puccinia coronata s.l. in materials examined in

this study.

Host Locality Herbarium no. aeciospore size
(nm)

Ol Sa3l &ox Jowo o2l o)led ) g gl Slay!
Frangula grandifolia Golestan, Gorgan IRAN 9154 F  19-28(-30)% 15-21
Rhamnus pallasii subsp. Mazandaran, Amol IRAN 9150 F 18-32X% 15-21
pallasii

“ “ Mazandaran, Hareh IRAN9I65F  18-30 X 15-21

“ “ Golestan, Chatal IRAN9IS1F  17-28 X 14-20
R. pallasii subsp. iranica Azarbaijan, Khalkhal IRAN9IS3F  20-29(-33) x 16-13
R. pallasii subsp. sintenisii Golestan, Almeh IRAN9I52F  18-31(-35) x 15-21

“ “ Golestan, Dasht IRAN 9164 F  19-31 X 16-20
R. cathartica var. caucasica Golestan, Sulgerd IRAN 9275 F  19-27(-35) X 15-22
R. palaestina Turkey, Goreme-urgup PURF 17120  21-32 X 17-23
R. japonicus var. decipiens Japan, Ibaraki PUR N 1059 19-30(-34) x 16-21
R. cathartica Bulgaria, Backovo PURF 16815  21-27(-29) X 15-20

Puccinia ;60— ) p sl ag0 10 1by5wsli 5 by wguind ol olasl -2 Jso>
alizo sla Lo g9, coronatas. 1.

Table 2. Urediniospore and teliospore dimensions in studied materials of Puccinia
coronata s.l.

Host Herbarium no. Urediniospores size Teliospores size
(um) (um)
Ol e LTLEILS Ly g gadad 59l Slasf 2 ygrmgali ol

Alopecurus myosuroides IRAN 8273 F 20-26 * (16-)18-22 34-56 * 14-21
Avena sp. IRAN 11474 F 24-30(-32) = 18-23 40-66 = 14-21
A. fatua IRAN 3824 F (23-)25-31 = 17-21 45-64 = 15-19
A. ludoviciana IRAN 11475 F 24-32 % 17-24 47-57 % 15-19
A. sativa IRAN 11476 F 23-30 * 18-23 36-60 * 16-22
Bromus tomentosus IRAN 11477 F 24-29 % 19-23 42-68 * 14-20
B. tomentosus IRAN 11478 F (23-)25-30 = 18-23 43-68 = 12-18
Calamagrostis PUR F 14408 - 50-76 * 11-19
arundinacea

C. arundinacea PUR F 15655 - 40-67 = 13-18



C. villosa PUR F 14826

Hordeum glaucum IRAN 9270 F
H. jubatum PUR 57748
Lolium persicum IRAN 3826 F
L. perenne IRAN 11479 F
Phalaris sp. IRAN 9054 F
Phleum paniculatum IRAN 11480 F
P. paniculatum var. IRAN 8262 F
ciliatum

Polypogon monspeliensis IRAN 11483 F

- 48-106 * 11-17

21-27 * 18-22 35-53 * 15-21
23-29(-32) * (19-)21-23  38-72 * 14-20
21-26(-28) * 17-22 38-57 * 14-23
19-24 # (15-)17-19 -

(21-)23-31 * 16-22 38-60 * 16-21

19-24 = (14-)16-19(-21) 44-57 % 17-22
21-27 * 16-19 -

20-23(-26) * 17-20 43-60 * 15-21

&b wlwly Puccinia coronata s. 1. S yo 4555 10 b jgwguul slal o) 0 -3 Jgo

Table 3. Aeciospore dimensions of Puccinia coronata s.l., recorded by several
authors.
reference aeciospores size (um)
& L 5 g gl 3Lyl
Winter (1884) 26 x 16-21
Saccardo (1888) 17-26 x 13-21
Rayss (1951) 20-26 x 16-20
Viennot-Bourgin (1956) 16-26 x 12-20
Giumann (1959) 16-24 x 12-20
Wilson & Henderson (1966) 16-25 x 12-20
Cummins (1971) 16-24 x 15-19
Ulyanishchev (1978) 14-22 x 12-17
Savile (1984) 18-25 % (13.5)14.5-19
Urban & Markova (1994) 16-24 x 15-19
Abbasi & Hedjaroude, this study 18-35 x 14-22




Rhamnu pallasii s&S »» 55, Puccinia coronata sla pgsl -1 IS

Fig. 1. Aecia of Puccinia coronata on Rhamus pallasii.

- i _ . I ,:,J_,,L e .
.(Bar=10 pum) Puccinia coronata cogmw! al> 10 sl 5. gas! -2 S

Fig. 2. Puccinia coronata, aeciospores (Bar=10 um).



&9, Puccinia coronata var. coronata &)y sl gwels 9 b,gwgaino gl -3 JSo
(Bar=10 um) (IRAN 8273 F) . Alopecurus myosuroides

Fig. 3. Puccinia coronata var. coronata, urediniospores and teliospores on
Alopecurus myosuroides IRAN 8273 F) (Bar=10 um).



o, guwguls (B) & ygmgu08 59! 3 (A) o ,9umeuls Pucinia coronata var. avenae -4 JSi
Lged & Blao bgewgnd gl o Avena fatua sy, IRAN 9161 F) aiges 4 3leis

(Bar=10 um) &g A. ludoviciana 4, (IRAN 11475 F)

Fig. 4. Pucinia coronata var. avenae, A) teliospores on Avena fatua (IRAN 9161 F),
B) urediniospores on A. ludoviciana (IRAN 11475 F) (Bar=10 pm).



Bromus tomentosus Sg, &4 wsli A Puccinia coronata var. hordei -5 JS_%
aSgel ;o bygwsdi C JRAN 11478 F aiges ;o Lo psi xlais B (IRAN11478 F)

ASged ;0 e weli g e oo ,ol D Hordeum jubatum g, PUR 57748
.(Bar=10 ym) H. glaucum 4, IRAN 9270 F

Fig. 5. Puccinia coronata var. hordei, A) teliospores on Bromus tomentosus
(IRAN11478 F), B) telium on B. tomentosus (cross section), C) teliospores on
Hordeum jubatum (PUR 57748), D) urediniospores and teliospores on H. glaucum
(IRAN 9270 F) (Bar=10 pm).
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Fig. 6. Puccinia coronata var. golestanica var. nov., A) telia, B) telia (cross section),
C) urediniospores and teliospores (type) (Bar=10 pm).
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In the present study, infra specific taxonomy of Puccinia coronata in Iran
was studied. Based on morphological characters only, four P. coronata varieties
were recognized in Iran. These are: P. coronata var. coronata, P. c. var. avenae, P.
c. var. hordei and P. c. var. golestanica var. nov. Descriptions of the four varieties
and their host range are provided. Several new hosts for aecial and telial states of P.
coronata are also reported here. Moreover, the measurements of aeciospores on
several specimens of aecial state of P. coronata (Aecidium rhamni) from Iran and
other countries (Table 1) revealed that aeciospores range of A. rhamni is larger than

literature records (Table 3).

Key words: crown rust, Uredinales, Puccinia coronata, Iran.

Puccinia coronata is a heteroecious rust species, which is morphologically
characterized by its coronate teliospores. In Iran, the aecial state occurs on Rhamnus
spp- and telia were found on the members of the Poacaeae. Morphological features
of several specimens of P. coronata were evaluated. As a result of this analysis four
varieties were recognized for crown rust in Iran. Material used in the present study
were collected from the field throughout Iran during 1990-2001. In addition,

herbarium materials in the following herbaria were examined: Herbarium Ministerii

: Corresponding author



Iranici Agriculturae (IRAN) and Arthur Herbarium, Purdue University (PUR). All

newly collected materials are deposited in fungus collection of IRAN herbarium.

Materials examined:
O&I on

Frangula grandifolia (Fisch. & C. A. Mey.) Grubov
Golestan, Gorgan, 17 Jun. 1948, Gh. Scharif (IRAN 9154 F).

Rhamnus cathartica L.
Bulgaria, M. Rhodopae centralis, supra pag. Backovo, alt. 850-1200m, 2 Jun.1959,
Zv. Hinkova (PUR F 16815).

Rhamnus cathartica L. var. caucasica Kusn.
Golestan, Golestan national park, Sulgerd, Khersu valley, alt. 1300m, 21 Jun. 1993,
M. Abbasi & J. Fatehi (IRAN 9275 F).

Rhamnus japonicus Maxim. var. decipience Maxim.
Japan, Ibaraki, Kuji-gun, Satomi-mura, Okami, 8 Jun. 1990, Y. Ono (PUR N 1059).

Rhamnus palaestina Boiss.
Turkey, Prov. Nevsehir, Goreme-Urgup, alt. 1300m, 24 May 1960, Stainton &
Henderson (PUR F 17120).

Rhamnus pallasii Fisch. & C. A. Mey. subsp. pallasii
Mazandaran, 27 km S of Amol, Sangchal, alt. 700m, 8§ May 1995, B. Daneshpazhuh
& Z. Ghanbari (IRAN 9150 F); Haraz road, Hareh, alt. 2200m, 6 Aug. 1993, M.
Abbasi & J. Fatehi IRAN 9165 F); Golestan, Gonbad, Chatal, 21 May 1956, Gh.
Scharif IRAN 9151 F).

Rhamnus pallasii subsp. iranica (Hausskn. in Bornm.) Browicz & J.
Zielinski
Ardebil, Khalkhal, Abgarm, alt, 1700m, 4Aug. 1970, M. Izadyar (IRAN 9153 F).
Rhamnus pallasii subsp. sintenisii (Rech. f.) Browicz & J. Zielinski

Golestan, Golestan national park, Dasht crossroads, 18 Jun. 1993, M. Abbasi & J.
Fatehi (IARN 9164 F); On the Almeh trail, alt. 1350m, 7 Jun. 1975, F. Termeh
(IRAN 9152 F).
IT & III, on

Alopecurus myosuroides Hudson



Gilan, Rasht, 21 May 1990, D. Ershad & M. Abbasi (IRAN 8273 F).

Avena sp.
Gilan, Lahijan, 18 Jun. 1999, A. Khodaparast (IRAN 11474 F).

Avena fatua L.
Golestan, Gorgan, 18 May 1978, A. Bamdadian (IRAN 3824 F); Golestan National
Park, Jun. 1978, N. Aleagha (IRAN 9161 F).

A. ludoviciana Durieu
Mazandaran, Sari towards Neka, Agricultural College Campus, Jun. 1995,
Tajikghanbari IRAN 11475 F).

A. sativa L.
United States of America, Indiana, W Lafayette, 15 Jun. 2001, M. Abbasi (IRAN
11476 F).

Bromus tomentosus Trin.
Mazandaran, Haraz road, Hareh, alt. 2200m, 5 Aug. 1993, M. Abbasi & J. Fatehi
(IRAN 11477 F); Ramsar, Javaherdeh, 18 Aug. 1993, M. Abbasi & J. Fatehi (IRAN
11478 F).

Calamagrostis arundinacea (Linn.) Roth
China, Hsi Hong Ling, Chiu Hua Shan, Anhwei Prov., 3 Sep. 1932, S. Y. Cheo
(PUR 14408 F).

C. arundinacea var. nipponica Hack.
Japan, Hakone Prov., Sagami, Date before 1909, J. Matsumura, (PUR F 15655)
(Isotype of Puccinia pertenuis 1to).
C. villosa (Chaix) J. F. Gmel.
Japan, Prov.Mino, Kawauye-Mura, 30 Oct. 1912, K. Hara (PUR F 14626).

Hordeum glaucum Steud.
Golestan, Golestan National Park, Sulgerd, 21 Jun. 1993, M. Abbasi & J. Fatehi
(IRAN 9270 F).

H. jubatum L.
United States of America, Indiana, around west Lafayette, 2 Nov. 1961, J. W. Baxter
(PUR 57748).

Lolium persicum Boiss. & Hohen. ex Boiss.

Khorasan, Bojnurd, Jun. 1970, Shahidi IRAN 3826 F).



L. perenne L.
France, Grignon, 20 Aug. 1940, Viennot-Bourgin (IRAN 11479 F).
Phalaris sp.
Mazandaran, Behshahr, Zaghmarz, 24 Jan. 1995, Collector Unknown (IRAN 9054
F).
Phleum paniculatum Hudson
Golestan, Golestan Natinal Park, Tangegol, alt. 730m, 22 Jul. 1991.
M. Abbasi & J. Fatehi (IRAN 11480 F)
P. paniculatum var. ciliatum (Boiss.) Bor
Mazandaran, Haraz road, 17 May 1990, D. Ershad (IRAN 8262 F), II.
Polypogon monspeliensis (L.) Desf.
Khozestan, Shushtar, Aghili, 23 Apr. 2001, V. Minasian (IRAN 11483 F).

Enumeration of taxa

-Puccinia coronata Corda, Icon. Fung. 1:6. 1837 var. coronata
Syn.: Puccinia pertenuis S. Ito, Coll. Agr. Tohoku Imp. Univ. 3:193. 1909.

The specimens of P. coronata on Alopecurus myosuroides (IRAN 8273 F),
Phleum paniculatum var. ciliatum (IRAN 8262 F), Lolium persicum (IRAN 3826 F)
and L. perenne (IRAN 11479 F) are belong to var. coronata (Fig. 3).

-Puccinia coronata Corda var. avenae Faser & Ledingham, Sci. Agric. 13: 314.
1933.

The specimens of P. coronata on Avena spp. IRAN 11475 F, IRAN 3824
F, IRAN 11474 F, IRAN 9161 F, IRAN 11476 F) and Phalaris sp. IRAN 9054 F)
are belong to var. avenae. This variety differs from var. coronata in having larger

urediniospores with 8-14 germ pores (Fig. 4).

-Puccinia coronata Corda var. hordei Jin & Steff. Mycologia 91: 878. 1999.
The specimens of P. coronata on Hordeum glaucum (IRAN 9270 F), H.
Jjubatum (PUR 57748) and Bromus tomentosus (IRAN 11477 F, IRAN 11478 F) are

belonging to above variety. The most prominent characters of var. hordei are the



early exposed telia, the elongated teliospore appendages with dichotomous

branching and mostly visible urediniospore germ pores (Fig. 5).

-Puccinia coronata Corda var. golestanica M. Abbasi & Hedjar., var. nov.
Holotype: On Phleum paniculatum Hudson, Golestan, Golestan National Park, Iran,
alt. 730 m, 22 Jul. 1991, M. Abbasi & J. Fatehi IRAN 11480 F).

Diagnosis latina

Haec varietas urediniosporis minoribus [19-24 x (14-)17-19(-21) um] poris

germinationis dispersis et obscuris (plerumque 8), a typo differt. Tellia amphigena,
epidermis tecta, linearia, usque ad 2 mm longa, plerumque seriatim disposita, saepe
loculata. Teliosporae 41-57 #* 17-22 pm, clavate-oblongae vel cylindricae,

teliosporum apices plerumque sine dentibus vel rare brevidentati.

This variety differs from type by the small urediniospores [19-24#* (14-)17-19
(-21) pm ] with mostly 8 scattered and obscure germpores. Telia are amphigenous,
long covered by the epidermis, linear up to 2 mm, mostly in rows, often loculate by
brownish paraphyses. Teliospores 41-57 * 17-22 um, clavate-oblong or cylindric,
teliospore apex often without digitations or coronate with some mostly short,

tubercle-like protuberances (Fig. 6).

Etymology: Named after its type locality, Golestan National Park.
Other material examined: On Polypogon monspeliensis (L.) Desf., Khozestan,

Shushtar, Aghili, Iran, 23 Apr.2001, V. Minasian (IRAN 11483 F).

To look at the figuers and tables, please refer to the Persian text (pages: ----
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