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Abstract

Rust fungi are belong to biotrophic fungi and are destructive plant pathogens. Due to the lack of consistent
research related to rust fungi in the southeast of Iran, especially in the Sistan region, the present research was
conducted in order to identify these fungi on vegetation based on the morphological characteristics of teliospore
(shape, color, dimensions, presence or absence of pedicel, number of septum, surface ornamentation),
urediniospore (shape, color, dimensions, number and position of germ pores, surface ornamentation) and
aeciospore (shape, dimensions, surface ornamentation). Based on the results, Melampsora euphorbiae, Puccinia
aeluropodis, P. bromina, P. carthami, P. cynodontis, P. isiacae, P. polypogonis, U. polygoni-avicularis, and U.
rumicis were reported from Sistan region. Moreover, seven new host species including Bromus gedrosianus,
Carthamus lanatus, Polypogon maritimus, Polypogon monspeliensis, Launaea procumbens, Polygonum
argyrocoleon, and Rumex sanguineus were recognized for rusts fungi in Iran. The fungus isolated from Launaea
procumbens belongs to the genus Puccinia, but its characteristics are different from the previously reported
species on this host plant in other countries, including P. butleri and P. launaeae, and more investigations are
required to determine the species.
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Introduction

Rust fungi belong to the Pucciniales, Basidiomycota, and have several spore stages, such that up to 6 spore
stages have been identified in rust fungi, and their life cycle is completed on one or two hosts. The largest
number of identified species belongs to the genus Puccinia Pers. These fungi have two-celled teliospores with
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a pedicle. The genus Uromyces (Link) Unger is distinguished from the genus Puccinia by having one-celled
teliospores. Rust fungi have always been a focus of mycologists and plant pathologists due to their abundance,
diversity, and epidemics. The morphological characteristics of different spore stages in rust fungi are used for
the identification of the genera and species. The most important spores in the identification of rusts are
urediniospores, teliospores, and aeciospores. A review of the available literature shows that rust fungi in the
Sistan region, southeast of Iran, have not been consistently studied. Therefore, the present research was
conducted to identify rust fungi on vegetation in the Sistan region.

Materials & Methods

Samples with rust symptoms, including orange to black sores on their aerial parts, were collected from different
localities in the Sistan region and transported to the laboratory. Plants were identified by a botanist. The
samples were examined with a Nikon stereomicroscope, and the location of sores, their color, and density on
the upper or lower surface of leaves as well as other parts, including stems and inflorescence, were recorded.
Microscopic slides were prepared from urediniospores, teliospores, and aeciospores (if present) in 25% lactic
acid. Then, using a digital camera (DP71) connected to an Olympus CH40 microscope, images were taken of
the spores and their dimensions were measured and recorded using a calibrated micrometer on the eyepiece.

Research findings

In this research, 10 taxa of rust fungi belonging to the genera Puccinia (7 taxa), Uromyces (2 taxa), and
Melampsora (1 taxon) were identified, of which six taxa are introduced for the first time from Sistan region,
southeastern Iran. In addition, seven plant species were identified as new hosts for rust fungi in Iran.

Discussion of Results & Conclusion

Most of the rust fungi in Sistan were found on herbaceous plants. Most species belonged to the genus Puccinia,
and the others belonged to the genera Uromyces and Melampsora. Some of the host plants were among the
weeds; therefore, the ability of rust fungi for biological control of weeds can be considered. The identification
of new hosts for rust fungi showed that there is great diversity in the vegetation of different regions of Iran, so
regional studies can lead to the identification of new fungal taxa and new host plants.
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Puccinia aeluropodis Ricker (1905)
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Figure 3. Puccinia bromina (a): Teliospores (b): Urediniospores (Scale: 10 yum).

Puccinia carthami Corda (1840)

el B b ot Sl 5 S5 o8 e 33 58 55 ol 5 B slo s O 4 e sl sladsb
o b oM (Slosgd b g5 (Slo g8 55,5 4 S3ar b (55,5 4o U (53,5 Loy s g3 55 i oo B,
s sin 355l S o) sl i dite 3o Y-F i (6,801 e g Ko YTV X AA-YY LT slal 5 Ll )l
e JSi5 GV e 3 i 5 68 e 55 a3 0 (Slesd 055 4 p el SladsB 15 g
5 ool gd e 53 5 dieen K550 5 oS WLis b bl (slo g3 $K) 4 0kiST (5 g B (S 5y Lny e o6
Al e e g Sion (FF2) YASFY X YV-YY ool slad 15 g n ocaliin S5 (K55 L 3y s s (Sb)5 5

(F U


javascript:void(0)

WO 5 Sl sl Ol Gyt o s (Ol 4ie I (Pucciniales) &5 . 50 Glag b

5 0 S Oliw b (i 5 &K IS 0LS) Carthamus oxyacantha M. Bieb. (55, todis o (Sladi s
«Carthamus lanatus L. s, $AA/+¥/Y0 ¢ o= u.ih Sl (K o Oliwns QA Y/YD (g5, 5LiS Slados
AN N S b sy K o Ok
s4eT C. Oxyacantha , Carthamus tinctorius L. g5, 0l 1 55 <55 U se L SLESE P. carthami el
o35 3 35 b o o pmims Ol pl 53 P carthami sl b Ob s C. lanatus olS Ll «(Abbasi, 2021) &l
2 S Syl Sy s 5 ) sl (B Aite YR L gl g g5l 5 s S ol oSy lae

.@‘J#ﬁyfc)‘ﬁbc}m

""v

(en Sa Ve aliie) by g 53551 :(0) b ) 50 55 :@) Puccinia carthami . <
Figure 4. Puccinia carthami (a): Teliospores (b): Urediniospores (Scale: 10 um).

Puccinia cynodontis Desm. ex Fuckel (1871)
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Figure 5. Puccinia cynodontis (a): Teliospores (b): Urediniospores (Scale: 10 um).

Puccinia isiacae (Thim.) G. Winter (1887)
b5 mar B (5,87 Wy mn a3 ) i on S5 WS 5 5 VU o 53 (slo a8 &5 @ p a5l (slad st
XYY ) g g5 9l Sl L ijls (ol gl (oS dde Y=F o g s (Gloggd 4 Jiloze 55 dﬁj, 4 yla,l oyl g
sl 650855 sl 5 oty A 4 Glo s K5 4 p el a5l A (5 S o3I e 5 Sn YO-YY
Us g 5el5 Ul ol LT 58 (6l s 5els 5 il GLaS @31l p5els (SLad b 53 5 5 50 (Slo ) grn sl S o
A5 b e 29 ,Sn FroFO X YATY LT slasl 5 il gy slo g8 <S55 45,5 el 95 b oy 5 (S i Mo
(5 JS8) el a5 655 o s sl
dilas o S Ol g (S »L5) Phragmites australis (Cav) Trin. ex Steud. 3, o ) 4 g
AY/YY sl
P. phragmitis (Schumach.) Kérn. s Puccinia magnusina Koern. Jols K5 W 65 93 o)) e
P. (oo 5 bodd ) p & 505 Slaseine (Abbasi et al., 2002) Wlods b e Ol ddlats 51 5580 0L e (555
23 35 ga B pre Oliww adlale 51 L s (6l 5 5405 Calles Abbasi et al. (2002) L g oai4ll isiacae
ls e 53 0S5y D) oty (S T AVY o b s g3l 5 5310k s11s p s, P. magnusing kg
o S5 cnl b ties ol gl (55 Lo F-0 (115 Loy g g3 550 5 51,1 3l ¢ 5243, P. phragmitis &£ 5

Lsd o plaeP.isiacae 48 51 65 55 ol

Y ‘ # ,
s Saa Vo alie) by gow v 3 550 210D sy s 50351 5 sy 5 o2 @) PuUCCINTA iSIACAE T 5
Figure 6. Puccinia isiacae (a): Teliospores and urediniospores (b): Urediniospores (Scale: 10 um).
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Puccinia polypogonis Speg. (1909)
sdalin oSy SV el 53 i Slad 4y 5 65y el 53 8 53 s (Sle sl 65 4 paassl sladsb

ssbds o EAD Ll 0-F 5 diylal o )le b ey Koo YY-YV X YooY slayl as (5 S oy g s 50 o hip 5 oo
IS 8 e 55 a3 sl Bl 6,5 lo g8 S5 4 el S5 3505 3 g5 T e 3 0ST
:bg\...\s)b.x.lg}dﬁj)u.:dl,s.s}.U;ﬁu_<:!>)jjé61)‘>6é,oo)1ﬁ>J>u)>jL5‘oﬁ5d§5)4{La)j;.wxls..\i}i@
odalie @t (5 ppm50) (I oSS (Slo ) grn s 0ol gy (SUa85 303 53 b s a5 SCo Yo —Fr XOVASYY 5 s 5
VS8 Lus

S35 QMY G galn OV (G g e Oliow 5 Polypogon maritimus Willd (g9, el o) 5 (sad o5
AA YA &l r.b.o‘)ﬂ Alags — s Ol i Polypogon monspeliensis

el ol ut,ljf Polypogon fugax Nees ex Steud. oL$ 5, 0B Olul 5IP. polypogonis ! 51 i
o 3 5d go B yme iS5 d g 55 Ol agbals 1L s gl 5 Ll «(Ghasemi-Kazeroni et al., 2009)
Puccinia (! » gdsde> Lol ;e P. maritimus 5 Polypogon monspeliensis Gal_:f ‘_;LM_;}? (ol
o 53 0 kS BT dite 0-F 3 g 8 pl 35l Sl yast 1Ay B s o smime Ol 4l > POlypOgONIS

.@‘(Jﬁm}}») J}Lﬂ& Lgl.&)x.wxl}' 35799 \A)‘,;.w‘,:.li:)j‘

Gros Ko Ve olide) by g 53551 :(0) 50530 5 55 56 @) PuCCINi@ pOlypOgONIS .Y
Figure 7. Puccinia polypogonis (a): Teliospore and Mesospore (b): Urediniospores (Scale: 10 pm).
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Figure 8. Puccinia sp. (a): Teliospores (b): Urediniospores (Scale: 10 um).

Uromyces polygoni-avicularis (Pers.) P. Karst. (1879)
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Uromyces rumicis (Schumach.) G. Winter (1881)
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Figure 10. Uromyces rumicis (a): Teliospores (b): Urediniospores (Scale: 10 um).
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