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Abstract
This study was carried out on parasitic plants in southwest desert of Iraq during March- April 2019
Two plant species ,CynomoriumsongaricumRupr (Cynomoriaceae ) and Nitrariabillardierei DC.
(Nitrariaceae ) were collected and identified as new records to Iraq and bordering countries ,based on
morphological features and molecular analysis .The study also reported N.billardierei as a new host to
C.songaricum.This is the first molecular report on Cynomorium from Iraq . Description of the two
species is given for the first time from Irag. Photographs , notes on uses by locals are also provided.
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lIntroduction

Cynomorium( tarthuth in Arabic) is a genus of achlorophyllousholoparasitic plantsin the
family Cynomoriaceae (Saxifragales)[1-3].This genus contains two species ,C.coccineum L.
of northern Africa and Mediterranean region including Iragand its neighboring
countries[1,4,5,6]andC.songaricumRupr ( formerly =C.coccineum subspecies songaricum)of
central and western Asia [1,2,7,8,9].According to the available floras and checklists, the
genus is represented by only one species ,C.coccineumin Iraq and bordering countries [1,10-
18].Cynomorium grows on roots of various desert species like those belong to
Amaranthaceae, Nitrariaceae andZygophyllaceaeoccurredin dry sandy soil or in salty habitats
[1,3,4 ,19]. Its specieshave several uses in traditional medicine in China, Arab countries and
other parts of the worlds [1,9,20,21,22].However , recent studies showed that the extracts
fromC.coccineum( Maltese mushroom in western countries) and C.songaricum (Suo Yang in
Chinese ) exhibited several biological activitiesincluding antioxidant ,anticancer , antifungal
,  anti-diabetic, anti-fatigue and anti-hypoxia activities.[6,9,21,23,24].In  this
studyC.songaricum and its hostNitrariabillardiereiwere collected and identified as new
confirmed records to Floras of Iraq and its neighbors,based on morphological features and
molecular analysis. The study also reported N.billardierei as a new host to C.songaricum.

2 Materials and methods

Host and parasite plant samples were collectedfromAl-Ukhaydir desert (50 Km southwest) in
Karbala Governorate( 192Km southwest Baghdad ) as part of southern desert of Irag during
March-April 2019 . Morphological characteristics, habit , habitats , collection sites , flowering
period of the plants and their GenBank accession numbers were reported . Samples were
photographed in nature and in laboratory . IKI stain was used for microscopy.ldentification of
the plant samples was performed according to relevant sources[7,25-31] and confirmed by
Macrogen Inc / South Korea .ldentified samples were deposited in Biology Department
,College of Education for Pure Sciences, Tikrit University , Iraq .
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2.1 molecular identification
2.1.1DNA Extraction
Samples were dried and powdered to extraction DNA by The Wizard® Genomic DNA
Purification Kit / USAaccording to the manufacturer’s instructions.
2.1.2The ribosomal ITS region
The internal transcribed spacer ITS (Integrated DNA Technologies company, Canada).Region
of rDNA was amplified by PCR by two universal primers ITS1 5'-
TCCGTAGGTGAACCTGCGG -3’ as forward and ITS4 (5’
TCCTCCGCTTATTGATATGC-3 )as reverse [32]. Maxime™ PCR PreMix Kit (i-Taq)
(USA) was used for PCR reactions following the manufactures instructions. PCR
amplification optimum conditions were as: 94 °C for 3min initiating denaturation, 35 cycles
comprising 94 °C for 45s, 52 °C for 1min and 72 °C for 1min, and a final extension at 72 °C
for 7min. Products of amplification were sent for sequencing in ( Macrogen Inc/ south
Korea).
2.1.3 Bioinformatics analysis

For identification, the nucleotide sequence data in comparison with sequences available at
the National Center for Biotechnology Information (NCBI) internet database (GenBank). The
ribosomal ITS sequence of Cynomorium and Nitraria were used for the Basic Local
Alignment Search Tool (BLAST) algorithm analysis at the NCBI website . Multiple sequence
alignments of the samples .Sequences of the species, got from the GenBank (Table 1,2) were
performed with molecular evolutionary genetics analysis Mega-X Program version 10.0.5
[33], were align by Clustal W provided in the Phylogeny.fr software [34]. The identification
of sequences was determined as a percentage of species sequence.
The molecular identity and accession ID of C. songaricum used in this study. Table 1 :

No Species Country Identity % Accession 1D
1 Cynomoriumsongaricum Iraq

2 Cynomoriumsongaricum Germany 99 % ID: HQ222981.1
3 Cynomoriumsongaricum China 99 % ID: KX268515.1
4 Cynomoriumsongaricum China 98 % ID: MF096217.1
5 Cynomoriumsongaricum China 98 % ID: JF915368.1
6 Cynomoriumsongaricum China 98 % ID: KC463820.1
7 Cynomoriumsongaricum China 98 % ID: MF096214.1

. The molecular identity and accession ID of N. billardierei used in this study. : Table 2

No Species Country Identity % Accession 1D
1 Nitrariabillardierei Irag

2 Nitrariabillardierei China 99 % ID: KP087775.1
3 Nitrariasibirica China 98 % ID: JF977164.1
4 Nitrariaroborowskii China 98 % ID: JF977162.1
5 Nitrariapraevisa China 98 % ID: DQ267179.1
6 Nitrariatangutorum China 98 % ID: DQ267176.1
7 Nitrariaschoberi China 97 % ID: KP087771.1
8 Nitraria retusa China 93 % ID: KP087773.1
9 Nitrariasphaerocarpa China 88 % ID: DQ267177.1
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3 Results and discussion

CynomoriumsongaricumRupr :

Identification :Stem subterranean 15-70 cm in length x 2-4 c¢cm in width, slightly curved,
cylindrical nearly equal, aerial part scarlet, reddish brown or pink , subterranean part black
with adventitious roots. Leaves scaly triangular up to 1cm tall x 0.5-1 cm broad.
Inflorescence, spadix, 6-8 cm x 2-5 cm, club shaped to nearly cylindrical, sometimes tapered
at apex, reddish brown, densely flowered. Flowers, male, female and bisexual.Male flower 3-
6 mm, perianth whitish, purplish at apex, anthers 1-1.5 x 1 mm,two lobes, open by
Longitudinal dehiscence,filaments 2-4 x 0.5 mm purplish , dorsifixed, suborbicular. Female
flower, perianth purplish, one pistil, style 2 mm tall, purplish, stigma flat, ovary inferior, 1.5-
2.5 x ca. 1 mm, subglobose to globose. Bisexual flower rare, stamen and pistil as in male and
female flowers.Stem,rich in starch grains and open collateral vascular bundles with irregular
arrangement (Fig.1 A-M) . Flowering March-May.Parasitic only on the roots of
N.billardiereiin desert areanear Al-Ukhaydir fort 50 Km Southwest Karbala,192Km
Southwest Baghdad.Fresh plant iseaten by locals as foodand astringent medicine .
Nitrariabillardierei DC. :

Identification :Woody desert shrub , perennial, up to 1.5 m in length, up to 3.0m in diameter,
spiny, young branches hairy, glabrous at age. Leavesl1.5-3.5 x 0.5-1 cm, sessile,deciduous,
succulent , thick , obovate ,glabrous ,verticullate of 3-6 .Stipules triangular.Flowers ,white ,
bisexual. Sepals , 5 united at base,ovate, up to 2 mm in length,acute. Petals , 5-6 ,white,2-3
mm long.Stamens,11-15 filaments2.5-3.5 mm long ,above petals and stigma. Ovary
white.Fruits, drupe ,ovoid ,up to 2cm long, sometimes hairy , green becoming yellow ,purple
or red at maturity (Fig.1N).Flowering , March- May. 50 Km Southwest Karbala near Al-
Ukhaydir fort,192Km Southwest Baghdad, parasitized by C.songaricum .
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Fig.1. C.songaricum . AB: in nature , C: excavated , D: C enlarged , note,scales(black
arrow)and adventitious roots(white arrow),E: in lab. ,F: inflorescence ,G:scales(sc) in lab.
,H:male flower(m), female flower(f) and bisexual (b)flowers,l:male and female flowers ,note
,anthers(an),dorsifixed filament, style and stigma(st)and ovary (0),j:male flower ,note
dorsifixed filament and perianth,k:large number of stamens,l:stem c.s.,note ,starch grains(g)
and open collateral vascular bundle(vs) with vascular cambium(c),M: sliced,note,colored
external surface and white internal tissues ,N:its host, N.billardierei.

Identification of the two studiedspecies( host and parasite) was confirmed on the basis of
morphological features and molecular analysis.The primers create DNA segments 650 bp
(Figure 2). The rDNA-ITS sequences of samples gave high similarity (99 %) with available
sequences alignment from BLAST analysis at NCBI GenBank with identical samples ID:
HQ222981.1 and ID: KP087775.1 for C.songaricumand N.billardierei respectively.
According to literature used ITS region because it has high efficiency in diagnosing and
separating between species. ITS region was used to separate members of parasitic plants such
as Orobanche, Cistanche and Cuscuta[35-38][Selvaraji et al.,] mentioned that DNA barcode
provides rapid identification of species without using phenotype characters[39].This is the
first confirmed record ofC.songaricum from Iraq and from N.billardierei.To the best of our
knowledge, N.billardierei has not been previously reported as a host to any Cynomorium
species, so the present study recorded it as a new hostto Cynomorium.According to available
sourcesthe present study reports N.billardierei.as a new addition to the flora of Irag and its
bordering countries [1,10-18,40]. In Iraq ,Nitraria is represented by two species, N.retusa and
N.schoberi[1,40]. C.songaricumwas not previously reported from our region ( Irag and
neighboring states) but it has beenreported from north African as well as from west and
central Asia ( as in China )[9,21]. In addition to N.billardierei. reported here,C.songaricum
was also found on other Nitrariaceae species such as, its preferred hosts ,N.tangutorum and
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N.sibirica[20,21].C.songaricum and its host N.billardiereiare among thewell-known
medicinal plantsthat exhibit various bioactivities [21,28,41]. Both C.songaricum and
N.billardierei. contain male,female and bisexual flowers and depend on insect pollination[29-
31],thus the two partners may share similar pollination vectors .This is supported by the
facts: 1- close association between the two plants(Fig.1A,B) , 2-parasitewith large number of
flowers(Fig.1K ) , 3- pollination in the host mediated by different insect species[42] .
However ,information on the pollination biology of Cynomoriaceae isvery limited[29].
Furthermore, little information is available on the ecological and physiological aspects of the
interactions betweenC.songaricum and its hosts [8,21]. This studyrepresent a new addition to
the flora of Irag as well as to our knowledge on parasitic plants in desert areas of the region
and thus further studiesin this regards are required. The phylogenetic analysis of Iragi sample
C.songaricum with accession number (MT587667.1) depending on the phylogenetic tree
(Figure 3), all samples 1,2,3,4,5 and 6 were identified as C.songaricum with accession
number , HQ222981.1 ,KX268515.1,MF096217.1, JF915368.1, KC463820.1 and
MF096214.1 respectively. The phylogenetic tree of C.songaricum shows high identical
percentage (99%) with Germany sample in GenBank. Whereas phylogenetic analysis of Iraqi
sample N.billardiereiwith accession number (MW165482.1) depending on the phylogenetic
tree (figure 4) one sample in GenBank was identified as N.billardierei.China sample in
Genbank with accession number (KP087775.1) reveals high identical (99 %) with lraqi
sample. while others species in GenBank identified as different species with different
identical percentage.

Figure 2 : PCR product the band size 650 bp. The product was electrophoresis on 2% agarose
at 5 volt/cm2. 1x TBE buffer for 1:30 hours. M: DNA ladder (100) lane .A :C.songaricum B:
N.billardieri.
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Figure 3 :Phylogenetic tree and relationship of Iraqi C.songaricum with six other sequences
from GenBank.
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Figure 4 :Phylogenetic tree and relationship of Iraqgi N.billardierei with eight other sequences
from GenBank.

4 Conclusion

In this studyC.songaricum and N.billardierei. are reported as new recordsfor Iraq and
bordering countries. The study also reports N.billardierei. as a new host to this root parasitic
plant . Thus further studies on this new host- parasite association and the distribution of
Cynomorium species in Iraq and its neighbors are required .
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