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Abstract

According to previous studies, the gerlRBeumin Iran includes four specie®. turkestanicumJanisch
R. persicurrLosinsk, R. ribesL. andR. khorasanicunBaradaran & Jafari. During the long-term studysdzhon field
and many herbaria specimens, three new speciaglingIR. iranshahriiTaheri & Assadi sp. novR. kordestanicum
Taheri & Assadi sp. nov. arid. austro-iranicumTaheri & Assadi sp. nov. were discovered in Ifanthis paper, all
new species are compared with their putative redati Botanical characters are elaborated and & tasenomic

synopsis for all accepted species is also provided.
Keywords: Flora of Iran, Rhubarb, taxonomy

Introduction

The Rhubarb Rheum Polygonaceak a highly diversified genus, is composed of al@utspecies worldwide,
most of which are distributed in the Qinghai-TibeRlateau, Asia and Europe (Kao & Cheng 1975, Warad 2005,
Sunet al. 2012). For thousands of years, Rhubarb has bemhinghe world for early spring vegetable and roiedi
purposes (Rumpunen & Henriksen 1999). The rooRhfbarb species have been widely used as a puegati anti-
in ammatory agent (Yang 1991). Moreover, the spe@eow rapidly and establish a big canopy on topaiff protect
it against water and wind erosion.

In relation to environmental pressure and habit@inge, morphological features of this genus shoeatgr
variability. The ecological diversity and habitaplation may have provoked rapid speciationRfeumin small
isolation populations by nucleotide substitutignslyploidization or hybridization (Wanegt al. 2005, Suret al.2012).

Some botanists have previously studied the gé&theumin Iran, e.g. Rechinger & Schiman-Czeika (1968) in
Flora Iranica. They reported nine species for tlieaHranica area, three of these introduced in.ldafariet al (2012)
introducedR. khorasanicunBaradaran & Jafari as a new species from Binalmodntain, and noted that pyramidal
inflorescence have specially cordate-ovoid bracthis species.

In this paper, we review the genebeumin Iran, report new records and ecological infaiorafor the species,
characterize morphological variation amdRgribesL. and its putative close relatives, and provideriaf taxonomic

synopsis for the species.
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Materials and Methods - Diagnosis
We extensively studied the distribution Rheum Rheum kordestanicuris related toR. ribes It
species in Iran. This study was mainly based omtpla may be confused withR. ribesby having rough stem,
materials deposited in TARI (Research Institute ofrough and short petiole, reniform and rough leafdbk
Forests and Rangelands Herbarium) and FUMHon both surfaces and fruits are in fascicules. di rhe
(Ferdowsi University of Mashhad Herbarium), IAUM differentiated fromR. ribesby having very lax and non-
(Islamic Azad University, Mashhad Branch), Iranian fasciculate branches, all branches located in piSeu
Research Institute of Plant Protection (IRAN) andhe  part of stem, fruits cordate at both ends, perianth
new collections from the field. Measurement of dlor segments narrow and relatively long, up to 6 mnyglo
organs, fruits and vegetative characters were dower and 2.2 mm broad. Whereas R ribesbranches are in
a stereomicroscope (Olympus BX-53). Identificatimh  clusters, numbers of branches are more than
the specimens was performed using regional flovet s R. kordestanicunand all of them are in clusters. Fruits
as Flora Iranica (Rechinger & Schiman-Czeika 1968),are cordate at base and narrowed at summit. Periant
Flora of Turkey (Cullen 1985), Flora of Pakistara{§ar = segments are much shorter, up to 3 mm long anchin5
2001) and Flora of the USSR (Komarov 1936). width.
Perennial herb, rhizomes and roots stout, stem up
Results and Discussion to 80 cm tall, leafless and scapose, reddish-greesct
Observation of present study indicated that theor flexuous, rough with warts. Leaves radical, 3@-55
following characters have informative taxonomicuwal  x 25-35 cm, reniform to cordate, broader than lovith
type of the leaf indumentums, shape of infloreseenc 3 principal veins, the lateral veins marginal ughte first
length of pedicles, place of pedicle’s joint, patfa  ramification, verrucose on both surfaces, in loyart
length, fruit arrangements, fruit shapes and fiuihg spinulose on the veins, margin = undulate. Petitdes
width/achene width. than half the length of the blade. Inflorescenceadty
Seven species of the genRbeumwith different  pyramidal, bearing non-clustered branches in 1/8eup
botanical and ecological sites are recognized fhan. part of stem. Flowers fasciculate; pedicels 8-12 mm
Prior to this study four species dRheum named long, jointed at or below the middle; perianth segts
R. ribes R. turkestanicundanisch.R. persicumiosinsk. 6 in 2 whorls, ca. 6 mm long, 2.2 mm broad, theeinn
and R. khorasanicunwere known from Iran (Rechinger narrower, persistent in fruit; stamens 9; fruit i@yaup to
& Schiman-Czeika 1968, Jafariet al 2012). 18 mm long, 16 mm broad, cordate at both ends; sving
Supplementary studies on herbarium specimens andeddish, 3.5- 5 mm, as broad as the achene; nerve
living plants in the field using available data sledl that,  marginal; achene ovate.
there are three undescribed species from Iranhik t Distribution: Rheum kordestanicums an endemic
paper, the new species are described, and a nespecies which based on present knowledge is omdwhkn
identification key of the genu8heumis provided. from western parts of Iran.
- Other specimens examined: E Azerbaijan prov.rizab
Rheum kordestanicum Taheri & Assadi, sp. nov. to Marand, ca. 7 km to Marand, Mishu-Dagh mountain,
(Figs1 & 2) NE slope, 1740-2070 m, 24 July 200Bzadi &
Type: Kordestan prov., 50 km from Baneh to Marivan, Nikchehreh 75628TARI); W Azerbaijan prov., Urmieh,
1650 m, 3 August 197&unemark & Mozaffarian 29325 Soluk, 2400 m, 17 May 1972, Sabeti, 7799 (TARI);
(Holotype TARI). Urmieh, Sera, 36 km of Urmieh, 1600 m, 14 June 1971
Iranshahr 33710(IRAN); Kordestan prov., Palangan
Roo, 2100 m, 8 June 200#anshahr & Term'e 33711
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(IRAN); Kermanshah prov., between Kermanshah & Distribution: Rheum austro-iranicumis an endemic

Paveh, before Shamshir, Mansur Aghai village, Kuh-especies which based on present knowledge is ordwkn

Shahu, 1700-2300 m, 12 June 2088sadi & Mehregan
89247 (TARI); Zanjan prov., Zanjan to Manijil, Tashvir,
800—-2200 m, 29 May 197d,erm’e & Moussavi 33709
(IRAN).

Rheum austro-iranicum Taheri & Assadi, sp. nov.
(Figs 1 & 3)

from southern parts of Iran.

- Other specimen examined: Hormozgan prov., c&nsd0

NE of Senderk, Araghin (EQ3), 1000-1600 m,
5 May 1982 Mozaffarian 44564 TARI).

Rheum iranshahrii Taheri & Assadi sp. nov.
(Figs 1 & 4)

Type: Hormozgan prov., Bashagerd, 6 km from Jakdarilype: Semnan prov., Turan protected area, 10 km fro

to Senderk (EQ4), 750 m, 5 August 198mzaffarian,
Banihashemi & Shahinzadeh 394@%lotype TARI).

- Diagnosis

related to

Rheum austro-iranicum is

Talkhab to Garmab, 1400 m, 5 August 19F&itag &
Jadidi 29041(Holotype TARI).
Rheum iranshabhriis related tdR. ribes It may be

confused with R. ribes by having subspherical

R. wittrockii Lundstr. and it may be confused with it by inflorescence, rough stem, rough and short petiahel

having leafy, glabrous and smooth stem, small stentough leaves on both surfaces. It may be diffeatedi

leaves or being leafless and a
inflorescence. It may be differentiated frd®n wittrockii
by having suborbicular leaf blade, with 3 principains,
shorter petioles in basal leaves, flowers are peant

and non-fasciculate, fruits cordate, wings are teoa

loose spreadindrom R. ribesby having short flowering stems, solitary or

2-3 flowers on the inflorescence. Pedicels aredomagd
up to 14 mm long. Fruits are relatively shorter aidgs
of fruit near the top are nearly as long as achene.

Perennial herbs; stem 20-35 cm tall, sulcate,

than the achene and deeply cordate at base. Whiereasreddish-green, * erect, leafless, rough with warsves

R. wittrockii leaf blades are oval-triangular,
5 straight principal veins, petioles of basal leawre
relatively long, flowers are densely arranged andts
are round, fruit wings are as broad as achene artthie
at both ends.

with ca. 30-45 x 20-28 cm, suborbicular, broader thag,lo

verrucose on both surfaces, in lower part spinutosthe
veins, + undulate at the margin, with 3 principains;
the lateral veins marginal up to the first ramifioa.
than half the length of the blade.

Petiole less

Perennial herb; stem leafy, up to 80 cm long, withInflorescence with whorled branches especially het t

non-fasciculate branches at the base, fasciclediegabo base, sub spherical; flowers paniculate or in ehgsiith

sulcate, reddish-green, erect, smooth. Basal leages
30-50 x 25-35 cm, suborbicular, broader than learit,
3 principal veins, the lateral veins marginal, apthe
first ramification, verrucose on both surfaces, ulate at
the margin; petiole less than half the length ef btade;
stem leaves smaller, ovate, acute.
pyramidal, paniculate, pedicels 7-10 mm long, pinat
or below the middle. Perianth segments 6 in 2 vehad.
3 mm long, 1.2 mm broad, persistent in fruit; thaer

narrower; stamens 9; fruit ovate, deeply cordatbase,

2-3 flowers. Pedicels 12-14 mm long, jointed at the
middle; perianth segments 6 in 2 whorls, ca. 3 rong)

1.8 mm broad, the inner narrower, persistent int;fru
stamens 9; fruit ovate, up tol14 mm long, 11 mm droa

cordate at base, narrowed toward summit; wingsisedd

Inflorescenca&lmost narrow, 2-3.5 mm, as broad as the achere; th

nerve marginal; achene ovate.
- Etymology: The new species named after Dr. M.
the IRAN

Iranshahr, retired plant taxonomist in

herbarium.

+ 17 mm long, 14 mm broad, wings reddish, 4-5 mm,- Other specimens examined: Khorassan prov., Fexdow

broader than the achene, the nerve marginal; achengbgarm, 1400 m, 4 May 199Delghandi, Karavar &

ovate.

Tehrani 33708(IRAN); Ferdows, Abgarm, 1500 m, 4
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May 1999,Hojjat & Zangoee 32284FUMH); 20 km on 28 April 1998, Faghihnia & Zangoee, 30150 (FUMH);
road from Birjand to Qaeen, 18 May 19&8;atollahi & Birjand, Aminabad, 1900 m, 2 May 199Baghihna &
Zangoee 14314(FUMH); Birjand, Sarchah, Mazar-e Zangoee 30341(FUMH); Gonabad, Senou, Darreh-
Shah Soleyman Ali, 1900 m, 26 April 1998aghihnia  Nakhou, 1600 m, 25 April 199Faghihnia & Zangoee
& Zangoee 30081 FUMH); Birjand, Behdan, 2100 m, 19602(FUMH).

A: R. kordestanicum
O: R. iranshahrii

A O: R. Austro-iranicum
N
A 0
M O
Bl
ine
Saudi Arabia
Persian Gulf
A
Fig. 1. Distribution map of new recordsRheunfrom Iran.
Key to the Rheumspecies in Iran
S (T 10T [T 2
S O M ATl ESS ..t e e e e 3
2. Inflorescence branches fasciculate; fruit wingerower than achene....................c. R. khorasanicum
Inflorescence branches solitary; fruit wings braatti@n achene..................ocooiin, R. austro-iranicum
3. Herbs small; flowering stem up to 30 cm longaflelades with stellate haits...................c.coeeei. R. Persicum

- Herbs large; flowering stem up to 80 cm long.fLetades verrucous, papillose or glabrous butomttstellate hair ..... 4
4. Inflorescence BranCches faSCICUIRLE. .. ... .. ...t et e e et e et e ereeeenas
- Inflorescence BranChes SONIAIY ........o.ieii i e e e e et e e e e e e e e n e eas 6
5. Flowering stems up to 35 cm long; Flowers pdaieuor 2—4 in clusters; pedicels up to 14 cm longR. iranshabhrii

- Flowering stem up to 100 cm long; Flowers faskite) 7—12 in clusters; pedicels up to 10 cm lang........ R. ribes

6. Inflorescence spherical, highly branches; pediaip to 7 mm long; perianth segments 2.5-3 mmgsvof fruits
cream or milk-white; nerves about 2 mm from the@imar...............cooii i e R. turkestanicum

- Inflorescence pyramidal, with 3—7 branches; peldi@—12 mm long; perianth segments 4.5-6 mm leniggs of

fruits reddish; nerves running along the Margin..........cccoooviiiiie i e e R. kordestanicum
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Tablel. Comparison of morphological charactersseEaRheunspecies in Iran

Characters . R. R. R. R. R. austro- R.
ribes khorsanicum Iranshahrii turkestanicum persicum iranicum kordestanicum
Stem leafless leafy leafless leafless leafless leaty or leafless
leafless
Branches of , . , non- non- non- .
. fasciculate  fasciculate fasciculate ; ) . non-fasciculate
inflorescence fasciculate  fasciculate fasciculate
sub-
. Shape of SUb. pyramidal  spherical to sub spherical pyramidal pyramidal broao_lly
inflorescence spherical . pyramidal
orbicular
Fruit . . non- . . non- :
fasciculate  fasciculate . fasciculate fasciculate . fasciculate
arrangement fasciculate fasciculate
warty, upper warty, glabrous warty-
Leaves glabrous  verrucose, . above,
. X simple stellate warty warty
indumentum or simple lower . scabrous .
. hairs hairs
hairs glabrous below
Perianth
length (mm) 2.5-3 2-2.2 2.5-3 2.5-3 2.5-3 2.8-3 4.5-6
length of
pedicels 7-10 5-9 12-14 5.5-7 6-8 7-10 8-12
(mm)
. deeply
Fruit base cordate cordate cordate cordate cordate cordate
cordate
Ratio: width
of wings/ ~1 less than 1 ~1 more than 1 - Mmore than ~1
seed 1
Wing nerves
distance marginal marginal marginal about 2 mm marginal rrealg marginal

from margin
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10 mm

6 cm

Fig. 2.Rheum kordestanicu(rlolotype 29325, TARI).



Gh. Taheri and M. Assadi / A synopsis of the geRlasum(Polygonaceakin Iran with description ...Rostaniha 14(1), 2013

91

4 cm

Fig. 3.Rheum austro-iranicurfHolotype 39409, TARI).

10 mm
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10 mm

6 cm

Fig. 4.Rheum iranshahiiHolotype 29041, TARI).
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