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Extended Abstract

Background and objectives:

A study of indicator species to manage rangeland ecosystems and preserve the vegetation of natural
areas in dry regions is necessary. The knowledge of the ecological requirements of the range species is
important for planning and managing plant communities and protecting and exploiting their
ecosystems. Golestan province, with its particular geographical position, is the habitat of many plant
species. By identifying the factors affecting the growth and adaptation of these species, it is possible to
avoid spending money and wasting time planning to improve and restore pastures. One of the valuable
genera that grow in rangelands is Artemisia L., which is distributed in arid and semi-arid regions of the
country and plays an essential role in soil protection, fodder supply for livestock and medicinal value.

Methodology:

In this study, 12 populations of four species of the genus Artemisia in the rangeland area in the north
of Gonbad Kavos in Golestan province, Iran, were studied based on ecological, micro-morphological,
and molecular evidence. The ecological studies were carried out using climate data and soil
characteristics of the species' habitat. Also, the morphology of the species’ pollen grain was
investigated using a scanning electron microscope (SEM). The molecular relationships of four species
(A. annua, A. sieberi, A. aucheri, and A. fragrans) were investigated using nuclear nrDNA ITS and
chloroplast rpl32-trnL(UAG) sequences and their combinations.

Results:

The results of the ecological studies showed that many of the Artemisia species were grown in dry
climates and in silty and silty loam soils. EC measurements indicated that the soils of area were saline
and had poor organic matter. According to the results, many pollen grains of the species were
medium-sized and tricolporate. In all studied species, according to the P/E ratio, the outline of the
pollen grains, those seen in the polar view were circular, triangular, and equatorial with an elliptical
outline and their exine decorations were echinate. The results of molecular studies indicated that all
the species formed a monophyletic group with high support (PP=1.00, ML BS=100, MP BS=100).
The combined analysis of data showed more supported relationships than the analyses of a part. The
results of the cluster tree showed two separate clades. The annual species A. annua was placed in clade
1 and the rest of the studied species with high support (PP=0.88, ML BS=90, MP BS=94) were placed
in clude 2.

Conclusion:

The results of current research showed that the ecological, micro-morphological characteristics
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and molecular data were useful in the distinction between the Artemisia species. Such a study
allows us to select suitable and adapted genes for the environment and transfer them to the crop
species to produce stress-tolerant cultivars. Artemisia is widely distributed in Iran due to its
ecological adaptation and high adaptation intensity in natural conditions. Unfortunately, the
change in land use and the transformation of natural areas into agricultural lands have caused to
shrink the steppic areas and led to limitation of the species formation and diversity. Examining
the kinship relationships between species and the evolution of traits can be used to determine
the probability of success in interspecies crosses. Therefore, the obtained information can help
maintain and balance the Artemisia habitat.
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Table 1. Herbarium information of the Artemisia species
GenBank GenBank
Species Locality Collector Voucher no. Accession no. Accession no.
ITS rpl32-trnLuac
808312/1-GKUH
Artemisia annua L. Gonbad Kavous Tavakoli 808312/2-GKUH 0Q640197 Submitted
808312/3-GKUH
808323/1-GKUH
A. sieberi Besser Gonbad Kavous Tavakoli 808323/2-GKUH 0Q640198 Submitted
808323/3-GKUH
808334/1-GKUH
A. aucheri Boiss. Gonbad Kavous Tavakoli 808334/2-GKUH 0Q640199 Submitted
808334/3-GKUH
808345/1-GKUH
A. fragrans Wild Gonbad Kavous Tavakoli 808345/2-GKUH 0Q640200 Submitted
808345/3-GKUH
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Primer Sequences Anealing Temprature Sequence Lenght
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Table 3. The distribution, climate and soil caracteristics of Artemisia species in this study

Coordinates Species
& Climate A.annua A.sieberi A.aucheri A.fragrans
Longitude 55°35'55"E 55°47'32" E 55°64'36" E 55°78'26" E
Latitude 37°35'55"N 37°27'76" N 37°22'31" N 37°11'41" N
Climate Steppe & desert Semi-arid Steppe & desert Steppe a& desert
Temperature °C 17.78 16.88 17.32 17.43
Rainfall (mm) 192.7 200.2 190.3 188.4
Soil caracteristics
Acidity (pH) 7.9 75 7.7 7.6
EC (mmhos/cm) 1.25 2.53 1.73 1.61
Clay % 33 18 21 20
Sil t% 43 27 27 22
Sand % 24 55 52 50
CaC0O3 % 14.2 12.6 14.4 13.4

. ) Silty loam to Clay loam to Medium to
Soil Texture Silty . . . .

silty clay loam salin alkaline heavy soil
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Figure 3. The micromorphological features of the pollen surface using an electron microscope (SEM)
A-B: A.annua, D-C: A. fragrans, F-E : A. Sieberi, H-G :A. aucheri
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Figure 4. Fifty percent majority rule consensus tree resulting from resulting from Bayesian analysis of the
nrDNA ITS dataset. The numbers above branches are posterior probability (PP) and bootstrap values from
maximum likelihood (LBS) and maximum parsimony (PBS) analyses respectively. Values< 50% are not shown
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Figure 5. 50% majority rule consensus tree resulting from Bayesian analysis of the rpl32-trnL(UAG) dataset.
The numbers above branches are posterior probability (PP) and bootstrap values from maximum likelihood
(LBS) and maximum parsimony (PBS) analyses, respectively. Values < 50% are not shown.
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Figure 6. Fifty percent majority rule consensus tree resulting from Bayesian analysis of the combined dataset.
The numbers above branches are posterior probability (PP) and bootstrap values from maximum likelihood
(LBS) and maximum parsimony (PBS) analyses, respectively. Values < 50% are not shown.
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