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oL,/ 51 LBl o1l o Medicago spp. g9, eos Li,l;5 Uromyces sla 465 -1 Jgoo
(1995
Table 1. Uromyces spp., recorded on Medicago species in Iran (After ERSHAD 1995).

MEDICAGO 1 (2 |3 |4 UROMYCES

sp. O O (0] 1. anthyllidis (Grev.) Schrot.
rigidula (0] (0) 2. trifolii (Hedw. f.) Lév.
sativa (0] 3. magnusii Kleb.

4. striatus Schrot.

ol 51 Wl ol o Trifolium spp. g, oo b |55 Uromyces sla 4565 -2 Jgax
(1995
Table 2. Uromyces spp., recorded on Trifolium species in Iran (After ERSHAD 1995).

TRIFOLIUM | 1 2 |3 |4 |5 1|6 UROMYCES

sp. O O O O 1. nerviphilus (Grogn.) Host.
ambigum (0] = U. flectens Lagerh.
campestre O 2. teheranicus Petr.
fragiferum (0 3. trifolii (Hedw.f.) Lév.
pratense 0O O 4. trifolii-repentis (Cast.)Liro
repens (0) O O = U. trifolii-hybridi Paul.
resupinatum (0] 5. minor Schrét.
speciosum O 6. anthyllidis (Grev.) Schrét.

sy n ol b Medicago spp. s, oo oluls Uromyces sla 4555 — 3 Jso>
Table 3. Uromyces spp. on Medicago species, recognized in this study.

MEDICAGO 1 |2 UROMYCES
minima (0)
minima var. brevispina (0 1. anthyllidis J. Schrot.
polymorpha (0) 2. striatus J. Schrot.
rigidula var. submitis (0)
sativa O O
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5 (B) by gmguli 0,900 o Sl 35 ((A) o ygumsls Uromyces anthyllidis -1 S

(Bar=15 pm) (C) b ,gguind

Fig. 1. Uromyces anthyllidis, (A) Teliospores, (B) Surface sculpturing of teliospores and
(C) Urediniospores (Bar=15 pum).
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Fig. 2. Uromyces striatus, (A) Teliospores, (B) Surface sculpturing of teliospores and
(C) Urediniospores (Bar=15 pum).
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Table 4. Comparison between spore states of Uromyces spp. on Medicago and Trifolium
species observed during this study with life cycle of these species recorded in

literature.

) asS Tl ool 5 (S5 IS Olnl )3 ool sanlive (590l =15

Rust species Recorded life cycle in Spore states of rust specie
literature* in Iran

Uromyces anthyllidis O+I+IT+IT TI+IIT

U. fallens O+I+IT+IIT 11

U. minor O+I+I1II I+11T

U. striatus O+I+11+I1 T+

U. trifolii I I

U. trifolii-repentis O+I+I1+1IT O+I+I1+1I1

* Gaumann 1959, Cummins 1978
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Table 5. Uromyces spp. on Trifolium species, recognized in this study.

TRIFOLIUM 1 12 |3 14 |5 UROMYCES
sp. (0] (0] 1. anthyllidis (Grev.) Schrot.

ambigum (0] 2. trifolii (R. Hedw. ex DC.)

campestre (0 Fuckel
fragiferum var. (0 (0 3. minor J. Schrot.
pulchellum

hybridum (0 4. trifolii-repentis Liro
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humboldtianum Barthol.
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resupinatum (0]
tumens (0) (0)
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Fig. 3. Uromyces fallens, Urediniospores (Bar=15 um).
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Fig. 4. Uromyces minor, Teliospores and their surface sculpturing (Bar=15 pum).
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SPECIES IN IRAN
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In the framework of study on rust fungi of Fabaceae and based on the study of
herbarium and newly collected specimens, six Uromyces species are recognized on
Medicago spp. and Trifolium spp. from Iran. Among these species, U. fallens is recorded
as new member for the Iranian rust flora. U. striatus is recorded as main causal agent of
rust on lucerne (Medicago sativa) in Iran. Moreover, U. trifolii-repentis is recorded as
main rust species on Trifolium spp. in Iran. The species concept of U. trifolii which, has
been used in different senses in previous studies on Iranian rust fungi, is discussed.
U. teheranicus which has been recorded as an endemic rust species on Trifolium sp.,
from Iran is considered as a synonym for U. trifolii-repentis. New host plants and new
localities are recorded for recognized rust species in . A key to the identified Uromyces

species on Medicago spp. and Trifolium spp. is also given.

Key words: Fungus, rust, clover, lucerne, Medicago, Trifolium, Uromyces

Uromyces species on Medicago spp.:
1. Uromyces anthyllidis J. Schrot., Hedwigia 14: 162 (1875)

Material examined:
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On Medicago sativa L.
Golestan prov., Golestan National Park, Tange Rah, alt. 450-600 m, 15 Jul. 1991,
M. Abbasi & J. Fatehi (IRAN 8755 F), IT+I11.

On Medicago minima (L.) Bartalini var. brevispina Benth.
Ardebil prov., Between Germi crossroad and Pars Abad, 14 May 1993, D. Ersahd &
B. Daneshpazhuh (IRAN 9550 F), TI+I11.

On Medicago rigidula (L.) All. var. submitis (Boiss.) C. C. Heyn
Ardebil prov., Between Germi crossroad and Pars Abad, 14 May 1993, D. Ersahd &
B. Daneshpazhuh (IRAN 9551 F), II+(11I).

On Medicago polymorpha L.
Bushehr prov., Tangestan, Khaiz, Geshi, alt. 330 m, 1 Mar. 1996, M. Abbasi &
B. Daneshpazhuh (IRAN 10199 F), IT+(III).

On Medicago minima (L.) Bartalini
Golestan prov., Maraveh Tapeh, 14 May 1990, D. Ershad (IRAN 8010 F), II+III- Gilan
Prov., Rudbar, around the Sefidrud river, 22 Apr. 1990, D. Ershad & M. Abbasi (IRAN
8011 F), IT+I11.

This is the first report of U. anthyllidis on M. sativa in Iran. M. minima var.

brevispina, M. rigidula var. submitis and M. polymorpha are new hosts for this rust.

2. Uromyces striatus J. Schrot., Abhandl. Schles. Ges. Vaterl. Cult. Nat. Abth.: 11
(1870)

Material examined:

On Medicago sativa L.

Khuzestan prov., Ramin, College of Agriculture Campus, 2 Dec. 1993, coll. unknown
(IRAN 10769 F), (I)+I1I- Ahvaz, 22 May 1990, M. Keivani Brujeni IRAN 10772 F),
II+III- Ahvaz, Chamran University Campus, 2 Jun. 1991, M. Darvishnia (IRAN 10773
F), II- Mollasani, date unknown, before 1998, E. Beheshtifar (IRAN 10770 F), II+(III)-
Ahvaz, around Zargan Power Plant, 23 Apr. 1990, M. Omidbakhsh (IRAN 10771 F),
II+III- Qazvin prov., Takestan, 22 May 1998, Mesbah (IRAN 10540 F), II+I1I- Sistan -
Baluchestan prov., Kahir, 19 Apr. 1995, V. Khosravi (IRAN 9170 F), II+{II)- Kabhir,



6 Nov. 1995, V. Khosravi (IRAN 9280 F), II+III- W Azarbaijan, Khoi towards Zurabad,
7 Jul. 1991, M. Abbasi IRAN 8080 F), II+III- Zanjan prov., Shiveh village, 4 Sept.
1991, M. Abbasi (IRAN 8210 F), II+III- Chaharmahal - Bakhtiari prov., Shahre Kord,
28 Jun. 1992, A. Sartipi (IRAN 8884 F), II+III- Tehran prov., Tehran, Saadat Abad, 30
Oct. 1992, M. Abbasi (IRAN 8370 F), II+III- Mazandaran prov., Haraz road, Nava
village towards Parvar, alt. 2200-2310 m, 3 Aug. 1993, M. Abbasi, J. Fatehi & Z.
Ghanbari (IRAN 8639 F), II+I11.

According to Viennot-Bourgin (1978), U. magnusii (=U. anthyllidis) is the
main causal agent of rust of M. sativa in the Mediterranean region, North Africa and
some parts of Middle East. Our study revealed that U. striatus is the main causal agent of

rust of M. sativa in Iran.

Uromyces species on Trifolium spp.:
1. Uromyces anthyllidis J. Schrot., Hedwigia 14:162 (1875).
Material examined:
On Trifolium campestre Schreb.
Mazandaran prov., Nushahr, 22 Apr. 1960, Asefi (IRAN 8679 F), 1I.
The rust has been reported from Iran by JORSTAD (1960) on the same host.

2. Uromyces fallens (Arthur) Kern ex Barthol., Handbook of North American Ured.
Edn. 1: 61 (1928)
Material examined:
On Trifolium pratense L. var. pratense

W Azarbaijan prov., Uromieh, Alibeiglu, 22 Jun. 1977, M. Moussavi (IRAN 8672 F), 1I-
Mazandaran prov., Tonokabon, Dalikhani towards Janat Rudbar, 7 Sep. 1976,
M. Moussavi & Janati (IRAN 8736 F), II- Tonokabon towards Ramsar, Janat Rudbar
road, Dalikhani Forest, alt. 850 m, 17 Jul. 1993, M. Abbasi, Gh. A. Karavar &
B. Daneshpazhuh (IRAN 8947 F), II- Javaher Deh, 19 Aug. 1993, M. Abbasi, J. Fatehi
& O. Foizik (IRAN 8946 F), II- Tehran prov., Karaj-Chalus road, 5 km N of Asara,
21 Jul. 1994, M. Abbasi & H. Salimi IRAN 10310 F), II.

U. fallens is a new member of the rust flora of Iran.



3. Uromyces minor J. Schrot., in Cohn, Krypt. Fl. Schlesien 3(1): 310 (1887)
Material examined:
On Trifolium montanum L. subsp. humboldtianum (A. Br. & Ascherson)
Hossain
E Azarbaijan prov., Tabriz-Marand road, 12 km SE Marand, alt. 1750 m, 24 May 1994,
M. Abbasi & R. Fritsch (IRAN 8666 F), I+I11.

On Trifolium ambigum M. B.
E Azarbaijan prov., Sarab, Sabalan Mount, alt. 3000 m, 30 Jul. 1970, M. Izadyar
(IRAN 5945 F), I11.

The only record of this rust in Iran is given by GJAERUM (1986) who found it
on T. ambigum from SE of Meshkin Shahr. T. montanum subsp. humboldtianum seems
to be a new host for this rust in Iran. To our knowledge, this rust species is known only

on Trifolium spp. belonging to sects. Trifolium and Lotoideae.

4. Uromyces trifolii (R. Hedw. ex DC.) Fuckel, Symbolae mycologicae: 63 (1870)
Material examined:

On Trifolium sp.
Kerman prov., Jiroft towards Darbe Mazar, alt. 2600 m, 20 Sep. 1994, J. Fatehi
(IRAN 8925 F), IlII- Tehran prov., around Tehran, Abnik valley, 22 Aug. 1994, M.
Abbasi & Z. ghanbari (IRAN 9555 F), III- Jajrud, 14 Jun. 1947, E. Esfandiari
(IRAN 5990 F), III- Karaj-Chalus road, Shahrestanak, around Tuchal Spring, alt. 2300
m, 28 Aug. 1991, M. Abbasi & Z. Ghanbari (IRAN 8291 F), III- Lorestan prov.
Khoramabad towards Alashtar, apple orchard, 30 May 1994, B. Daneshpazhuh & Gh. A.
Karavar (IRAN 8678 F), III.

On Trifolium fragiferum L. var. pulchellum Lange
Iran, 1 Jul. 1955, Rastivand (IRAN 8677 F), III.

On Trifolium repens L.
Tehran prov., around Tehran, Abnik valley, 24 Sep. 1993, M. Abbasi, A. A. Moinii &
Z. Ghanbari (IRAN 9062 F), III- Karaj-Chalus road, 5 km N of Asara, 21 Jul. 1994,
M. Abbasi & H. Salimi (IRAN 10311 F), III- Meygon, 6 Jun. 1946, E. Esfandiari



(IRAN 5992 F), IlI- W Azarbaijan, Uromieh towards Ushnavieh, Khorushu valley, 4 Jul.
1991, M. Abbasi (IRAN 8293 F), III- Chaharmahal - Bakhtiari prov., Deh Cheshmeh,
Pirghar Spring, 17 May 1994, M. Abbasi & R. Fritsch (IRAN 8667 F), III- Gilan prov.,
Sumeehsara, 14 Jun. 1975, coll. unknown (IRAN 8112 F), III.

On Trifolium tumens Stev. ex MB.

Mazandaran Prov., Ramsar, Javaherdeh towards Samamus Mount, 1800-2100 m, 19 Jul.
1993, M. Abbasi & Gh. A. Karavar (IRAN 8926 F), III.

Several authors dealing with the taxonomy and nomenclature of clover rusts
have used the name Uromyces trifolii for rusts on several different species of Trifolium.
As mentioned by WALKER (1978), U. trifolii (Hedw. f. ex DC.) Fuckel is the most
appropriate name for the microcyclic Uromyces on Trifolium spp. In this study we
followed WALKER (1978) and considered the above name for microcyclic rust on

Trifolium spp. in Iran.

5. Uromyces trifolii-repentis Liro, Bidr. Kaenned. Finl. Nat. Folk 65: 94 (1908)
Syn. Uromyces teheranicus Petr., Sydowia 10: 4-5 (1956)
Material examined:
On Trifolium sp.

Lorestan prov., Garin Mount, 30 May 1994, B. Daneshpazhuh & Gh. A. Karavar (IRAN
8676 F), II+I1I- Khoramabad towards Alashtar, Sarab, 29 May 1994, B. Daneshpazhuh
& Gh. A. Karavar (IRAN 8675 F), II+III- Esfahan prov., Khomeini Shahr, 23 Oct. 1992,
R. Kamali IRAN 8882 F), II+III- Falavarjan, 23 Oct. 1992, R. Purzangand (IRAN 8883
F), I[I+1II- Freydon Shahr, May 1993, M. R. Ghorbani (IRAN 9076 F), II- around the
Esfahan, 18 Jun. 1993, M. Basirat (IRAN 9077 F), O+I+II+(III)- around the Esfahan,
date unknown, before 1995, S. Beigi & M. Lotfian (IRAN 9078 F), O+I+II+III- Esfahan,
Qahdrijan, 23 Jun. 1993, M. Moradi (IRAN 10774 F), II+(IlI)- Chaharmahal-Bakhtiari
prov., Doab-e Samsami village, 25 May 1990, M. Abbasi (IRAN 8290 F), II+III-
Shahrekord, Naghan, date unknown, before 1995, E. Salehi (IRAN 9075 F), II+III-
Khorasan prov., Mashhad, Toroq, 15 May 1971, Ahmadinezhad (IRAN 9125 F),
[I+(III)- Kermanshah prov., around the Kermanshah, 17 Oct. 1985, Hojjatjalali (IRAN
9126 F), I+III- Gilan prov., Masuleh, Jun. 1977, N. Aleagha (IRAN 8295 F), II+III-



Sistan-Baluchestan prov., Zabol, 24 Mar. 1950, Gh. Sharif (IRAN 5991 F), II+(III),
[determined as U. trifolii (Hedw.) Lev.]- W Azarbaijan, Uromieh, 26 Jun. 1968, Asadi
(IRAN 9128 F), II+III- Tehran prov., Varamin, 28 May 1955, Gh. Sharif (IRAN 5942
F),II+III (holotype of U. teheranicus Petr.).

On Trifolium fragiferum L. var. pulchellum Lange
Semnan prov., Shahmirzad towards Fulad mahalleh, alt. 2200-2300 m, 9 Jul. 1974,
M. Iranshahr & Renz (IRAN 8673 F), II+(I1D).

On Trifolium cf. hybridum L.
E Azarbaijan prov., Marand-Tabriz road, 10 km E of Marand, Payam Spring, alt. 1700
m, 5 Jul. 1991, M. Abbasi (IRAN 8289 F), II+III- Ardebil prov., Sarein, alt. 1600 m,
9 Jul. 1991, M. Abbasi (IRAN 8294 F), IT+1I11.

On Trifolium repens L.
Mazandaran prov., Kelardasht, Cereal Research Station, alt. 1110 m, 18 Aug. 1992,
M. Abbasi & J. Fatehi (IRAN 8928 F), O+I+1I+I11.

On Trifolium resupinatum L.
Khuzestan prov., Dezful, date unknown, before 1996, S. Khoftan (IRAN 10776 F), II-
Mazandaran prov., between Sari & Qaemshahr, Mafrujak, 6 Jun. 1966, Mazaheri (IRAN
8674 F), II+111- Esfahan prov., Homayun Shahr, 23 Jun. 1968, Shirzadi (IRAN 9129 F),
II- Golpaygan, 26 Jul. 1960, Meisami (IRAN 9130 F), II.

On Trifolium tumens Stev. ex M. B.
Mazandaran prov., Ramsar towards Javaher Deh, Jirkuh, alt. 1350 m, 15 Jul. 1993,
M. Abbasi, B. Daneshpazhuh & Gh. A. Karavar (IRAN 8756 F), II+III- Javaherdeh
towards Samamus Mount, alt. 1800-1900 m, 15 Jul. 1993, M. Abbasi, B. Daneshpazhuh
& Gh. A. Karavar (IRAN 8929 F), II+III- Baladeh road, around Kamarbon, station of the
Department of the Environment, 22 Aug. 1996, M.Abbasi & Z. Ghanbari (IRAN 10360
F), (ID+III- Golestan prov., Golestan National Park, Tangegol, 14 Jun. 1994, M. Abbasi,
Z. Ghanbari & J. Fatehi (IRAN 9074 F).

Our study revealed that U. trifolii-repentis is the main causal agent of rust of
Trifolium in Iran. Based on the study of type material of U. teheranicus, this species
considered as a synonym for U. trifolii-repentis. To our knowledge this rust species is

known only on Trifolium spp. belonging to sects. Vesicaria and Lotoidea in Iran.



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