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Figure 1. Pulicaria aucheri (Boiss.) Jaub. & Spach
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Figure 2. Location of the studied areas for Pulicaria aucheri in Hormozgan province
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Table 1. Geographical and ecological characteristics of the studied areas

. T_otal Average minimum Average maximum Average Altitude Distance from the center
Region rainfall . . . -
(mm) temperature (°C) temperature (°C) temperature (°C) (m) of province (km)
Bastak 2013 15.3 318 23.6 450 180
Sirmand 2115 121 354 23.7 750 160
Geno 240.3 17.6 40.7 28.8 600 35
UL I PRSP |
Continued table 1. ...
. Relative Absolute minimum Abs_olute Evaporgthn & Number of icy Climate
Region humidity (%) temperature (°C) maximum transplratlon days (Dumarten)
temperature (°C) potential (mm)
Bastak 42 -4.8 47.8 3330.3 0 Warm and dry
Sirmand 34 =7 42 3550.8 4 Warm and dry
Geno 76.6 17.6 40.7 3382.5 0 Warm and dry
UL I PRSP |
Continued table 1. ...
Region Vegetative type Aspect Slope (%) Latitude Longitude
Bastak Pulicaria aucheri + Gymnocarpus decander East-West 20 27°22' 10" 54° 27 11"
. Pulicaria aucheri + Gymnocarpus decander+ o Eg! " o 911 "
Sirmand Zygophyllum atriplicoides East-West 10 27°59' 01 56° 21" 40
Pulicaria aucheri + Convolvolus spinosus+ o Hat " oam "
Geno Helinthemum lippii North-South 60 27° 23" 23 56° 14" 30
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Figure 3. Distribution areas of Pulicaria aucheri in Hormozgan province and the studied areas (Assadpour &
Soltanipoor, 2017)
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Table 2. Scientific name, vegetative form, and corotype of plants in the distribution areas of Pulicaria aucheri

Species Geno Bastak  Sirmand  Life Form Chorotype Family
Blepharis ciliaris (L.) B.L. Burtt. * He SS Acanthaceae
Aizoon canariense L. * * * Th (He) M,SS Aizoaceae
Aerva persica (Burm. f.) Merrill * * * Ch IT,SS Amaranthaceae
Pistacia atlantica Desf. * Ph IT Anacardiaceae
Pistacia khinjuk Stocks * Ph IT Anacardiaceae
Calotropis procera (Ait.) Ait. f. * Ph SS Asclepiadaceae
Pergularia tomentosa L. * * Ph SS Asclepiadaceae
Periploca aphylla Decne. * * Ph SS Asclepiadaceae
Gastrocotyle hispida (Forssk.) C.B.Clarke * Th SS,IT Boraginaceae
Heliotropium bacciferum Forssk. * * Ch IT,SS Boraginaceae
Nonnea caspica (Willd.) G. Don. * * * Th IT Boraginaceae
Onosma stenosiphon Boiss. * Th (He) IT Boraginaceae
Trichodesma africanum (L.) R.Br. * (He) Th SS Boraginaceae
Cassia italica (Miller)F.W. Andrews * Ch SS Caesalpiniaceae
Cleome quinquenervia DC. * * Th IT, SS Capparaceae
Gipsophyla pilosa Hudson * Th IT Caryophyllaceae
Gymnocarpus decander Forssk. * * * Ch SS Caryophyllaceae
Silene apetala Willd. * * * Th IT,M Caryophyllaceae
Spergula falax (Lowe) E.H.L. Krause * * * Th SS Caryophyllaceae
Chenopodium album L. * * Th Cosm Chenopodiaceae
Chenopodium murale L. * * Th Cosm Chenopodiaceae
Cornulaca monacantha Delile * Ch SSIT Chenopodiaceae
Hammada salicornica (Moq.) Iljin * * Ph IT,SS Chenopodiaceae
Noaea mucroréitﬁe\(l\lj;:]sfs.k.) Aschers & - - - He IT Chenopodiaceae
Helianthemum ledifolium (L.) Miller * * Th IT,M,SS Cistaceae
Helianthemum lippii (L.) Pers. * * Ch M,SS Cistaceae
Helianthemum salicifolium (L.) Miller * * Th ES,IT,M Cistaceae
Anvillea garcini (Burm.) DC. * * * M,SS Ch Asteraceae
Artemisia sieberi Besser * Ch IT Asteraceae
Asteriscus pygmaeus Coss. & DU. * * * Th IT,SS Asteraceae
Atractylis cancellata L. * * * Th IT,M Asteraceae
Carthamus oxyacantha M.B. * * * He IT,SS Asteraceae
Centaurea bruguierana (DC.) Hand.-Mzt. * * * Th IT,SS Asteraceae
Cousinia stocksii C.WinkI. * Ch IT Asteraceae
Crepis foetida L. * Th ES,IT,M Asteraceae
Crepis kotschyana (Boiss.) Boiss. * Th IT Asteraceae
Crupinia crupinastrum (Moris.) Vis. * Th IT,M Asteraceae
Echinops gedrosiacus Bornm. * He IT,SS Asteraceae
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Continued Table 2. ...
Species Geno Bastak  Sirmand  Life Form Chorotype Family
Francoeuria undulate (L.) Lack * * He IT,SS Asteraceae
Grantia aucheri Boiss. * * Ch SS Asteraceae
Helichrysum leucocephallum Boiss. * He IT,SS Asteraceae
Phagnalon nitidum Fresen * He IT Asteraceae
Scariola orientalis (Boiss.) Sojak * He IT Asteraceae
Scorzonera papposa DC. * G.t IT Asteraceae
Senecio flavus (Decne.) Schultz-Bip. * * * Th IT,SS Asteraceae
Senecio glaucus L. * * * Th IT,M,SS Asteraceae
Cressa cretica L. * He (Th) IT, M, SS Convolvulaceae
Convolvulus spinosus Burm. * * * Ch IT,SS Convolvulaceae
Convolvulus arvensis L. * He Cosm Convolvulaceae
Convolvulus glomeratus Choisy. * He SS Convolvulaceae
Convolvulus sericeus Burm. * Ch SS Convolvulaceae
Convolvulus virgatus Boiss. * * * Ch IT,SS Convolvulaceae
Alyssum marginatum Steud. ex Boiss. * Th IT Brassicaceae
Fortuynia garcinii (Burm.) Shuttlew. * * He IT, SS Brassicaceae
Mathiola flavida Boiss. * * * Th (He) IT,SS Brassicaceae
Notoceras bicorn (Aiton) Amo * * * Th M,SS Brassicaceae
Citrullus colocynthis (L.) Schrader * * He M,SS Cucurbitaceae
Scabiosa flavida Boiss. & Hausskn. * Th IT Dipsacaceae
Andrachne aspera Spreng. * * * He IT,SS Euphorbiaceae
Andrachne merxmulleri Rech.f. * * * He IT,SS Euphorbiaceae
Andrachne telephioides L. * * * He (Th) IT,M,SS Euphorbiaceae
Chrozophora obliqua (Vahl) Juss. ex Spreng. * Ch IT,M Euphorbiaceae
Euphorbia larica Boiss. * * * Ch SS Euphorbiaceae
Euphorbia osyridea Boiss. * Th IT,SS Euphorbiaceae
Erodium cancellata (L.) L Her. * * * Th ITM Geraniaceae
Erodium cicutarium (L.) L Her. * * * Th (He) ES,IT,M,SS Geraniaceae
Geranium collinum Steph. ex Willd. * * * Th ES,IT Geraniaceae
Geranium mascatense Boiss. * * * Th IT,SS Geraniaceae
Geranium trilophum Boiss. * * * Th SS Geraniaceae
Aristida adscensionis L. * * Th SS Poaceae
Bromus danthoniae Trin. * Th IT Poaceae
Bromus fasciculatus Presl * Th IT,M,SS Poaceae
Bromus rubens L. * Th ES,IT Poaceae
Cenchrus pennisetiformis Hochst. & Steud. ex % He (Th) M.SS Poaceae
Steud.
Chrysopogon aucheri (Boiss.) Stapf * * He (G.r) SS Poaceae
Cymbopogon olivieri (Boiss.) Bor * * * He SS Poaceae

Dichanthium annulatum (Forssk.) Stapf * * * He SS Poaceae
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Continued Table 2. ...
Species Geno Bastak  Sirmand  Life Form Chorotype Family
Eragrostis cilianensis (All.) Vign. Lut. * Th M,SS Poaceae
Stipa capensis Thunb. * * * Th IT, M,SS Poaceae
Stipagrostis hirtigluma (Steud.) De Winter * * * TH IT,SS Poaceae
Stipagrostis plumosa (L.) Munro ex T. Andres * * * He IT,M,SS Poaceae
Otostegia persica (Burm.) Boiss. * Ch IT,SS Lamiaceae
Salvia aegyptiaca L. * * * Ch SS Lamiaceae
Salvia santolinifolia Boiss. * * Ch SS Lamiaceae
Salvia sharifii Rech.f. & Esfand. * * He IT,SS Lamiaceae
Teucrium orientale L. * Ch IT Lamiaceae
Teucrium polium L. * * * Ch IT,.M Lamiaceae
Asphodelus tenuifolius Cav. * * * Th M,SS Liliaceae
Coccolus pendulus (J. R. & G. Forst.) Diels * * * Ph SS Menispermaceae
Acacia ehrenbergiana Hayne. * Ph SS Mimosaceae
Prosopis cineraria (L.) Druce * Ph SS Mimosaceae
Prosopis Juliflora (Swartz) DC. * Ph SS Mimosaceae
Astragalus fasciculifolius Boiss. * Ph IT,SS Fabaceae
Ebenus stellata Boiss. * Ch IT Fabaceae
Hippocrepis unisiliquosa L. * Th IT,.M Fabaceae
Medicago laciniata (L.) Miller * Th IT,M,SS Fabaceae
Medicago minima (L.) Bartalini * Th ES,IT,M,SS Fabaceae
Medicago polymorpha L. * Th Cosm Fabaceae
Taverniera cuneifolia (Roth) Arn. * Ch SS Fabaceae
Taverniera spartea (Burnm.f.) DC. * Ch SS Fabaceae
Plantago ovata Forssk. * Th IS'?IQAS Plantaginaceae
Anagalis arvensis L. * * * Th ES,IT,M Primulaceae
Reseda arabica Boiss. * * * Th IT,M,SS Resedaceae
Ziziphus spina- christi (L.) Willd. * * * Ph SS Rhamnaceae
Gailonia aucheri Jaub. & Spach * * * Ch SS Rubiaceae
Gailonia crucianelloides Jaub. & Sp. * * * Ch SS Rubiaceae
Haplophyllum tuberculatum (Forssk.) Juss. * He IT,SS Rutaceae
Schweinfurthia papilionacea Burm. * Th SS Scrophulariaceae
Lycium shawii Roemer & Schultes * * Ph IT,SS Solanaceae
Forsskaolea tenacissima L. * Th (He) IT,M, SS Urticaceae
Fagonia bruguieri DC. * * * He IT,SS Zygophyllaceae
Fagonia indica Burm.f. * * * He SS Zygophyllaceae
Tribulus terrestris L. * * * Th (He) SS, IT,ES, Zygophyllaceae
Zygophyllum atriplicoides Fisch & C.A.Mey * Ph IT,SS Zygophyllaceae

*Life form: Th (Therophyte), Ch (Chamaephyte), He (Hemichryptophyte), Ph (Phanerophyte), and G (Geophyte). Corotype : SS (Saharo-Sindian), IT
(Irano-Touranian), M (Mediteranian), ES (Euro-Siberian), and Cosm (Cosmopolitan).
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Table 3. Means comparison of vegetative traits and habitat characteristics in three Pulicaria aucheri areas

studied
_ _ Canopy Density _ _
Region Total canopy Litter ~Baresoil  Stones and coverage (No. of Height Production  Abundance
coverage (%) (%) (%) gravels (%) %) planlt)s,.ha' (cm) (gr) (%)
Bastak 17 b” 24D 324a 482b 6.1a 2333b 136¢c 158b 66.6 a
Sirmand 20.1a 52a 125b 619a 6.5a 3250 a 184 a 205a 66.3 a
Geno 16.6 b 3.8ab 114b 67.9a 3.4b 2250 b 15.3b 158 b 66.6 a

“In each column, the means with at least one common letter are not significantly different (LSD test) at 5% probability level.
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Table 4. Means comparison of soil characteristics in three Pulicaria aucheri areas studied

Region N Clay Silt Sand Neutr_alizing Organic carbon EC pH Soil saturation
(%) (%) (%) (%) materials (%) (%) (%)
Bastak  0.02 b" 16b 32a 52b 46.3b 0.21c 26a 7.7a 42.7a
Sirmand  0.03b 14b 27D 59a 54.1a 0.36 b 1.2b 79a 26.6 b
Geno 0.06 b 27a 27D 46 ¢ 475b 0.63 a 16b 7.6a 37.5ab
“In each column, the means with at least one common letter are not significantly different (LSD test) at 5% probability level.
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Table 5. Effective factors in vegetation changes resulting from forward selection in conventional comparative

analysis in Pulicaria aucheri
. S _— The value of the probability level
Selected variable Explains Contribution Test. stqtl_stlcs calculated for the obtained from the Monte Carlo
(%) (%) significance of focal axes -
permutation test
Slope (%) 3.3 12.7 25 0.002
Bare soil (%) 2.9 111 2.2 0.002
Silt (%) 25 9.6 2 0.008
Geographical 19 7.3 15 0.050
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Figure 4. Distribution of plant species in relation to ecological factors n Pulicaria aucheri

Bare soil: percentage of bare habitat soil, Slope: percentage of slope, Aspect: geographical directions, and Silt: percentage of soil silt
(Arsi=Artemisia sieberi Besser ; Tepo=Teucrium polium L. ; Tacu= Taverniera cuneifolia (Roth) Arn. ; Eula= Euphorbia larica Boiss. ; Saae= Salvia
aegyptiaca L. ; Euos= Euphorbia osyridea Boiss. ; Chau= Chrysopogon aucheri (Boiss.) Stapf ; Cospi=Convolvulus spinosus Burm. ; Heli=
Helianthemum lippii (L.) Pers. ; Covi= Convolvulus virgatus Boiss. ; Heba= Heliotropium bacciferum Forssk.; Sasa= Salvia santolinifolia Boiss. ;
Anga= Anvillea garcini (Burm.) DC. ; Gaau= Gailonia aucheri Jaub. & Spach ; Grau= Grantia aucheri Boiss. ; Asfa= Astragalus fasciculifolius
Boiss.; Gyde= Gymnocarpus decander Forssk.; Assp= Astragalus sp.; Sama= Salvia macilenta; Gacr= Gailonia crucianelloides Jaub. & Sp. ; Cost=
Cousinia stocksii C.Winkl. ; Hatu= Haplophyllum tuberculatum (Forssk.) Juss.; Anse= Anabasis setifera Moq.; Zyat= Zygophyllum atriplicoides
Fisch & C.A.Mey ; Cyol= Cymbopogon olivieri (Boiss.) Bor ; Andte= Andrachne telephioides L. ; Zispi= Ziziphus spina- christi (L.) Willd. ; Fain=
Fagonia indica Burm.f. ; Hasa=Hammada salicornica (Mog.) ljin)
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Table 6. The results of fitting the generalized collective model to each of the significant explanatory variables in
Pulicaria aucheri

Environmental variable Distribution agent Akaike model F P

Soil lime (%) 4.5036 381.85 6.3 0.0008

Soil sand (%) 3.6062 348.06 10.5 0.00001

Soil saturation moisture (%) 3.7737 364.60 85 0.00007
Soil silt (%) 3.8598 359.23 8.9 0.00005
Electrical conductivity of soil 4.4799 427.59 2.8 0.04549
Altitude 4.0234 413.17 41 0.01041

Slope (%) 3.7011 405.34 4.9 0.00391
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Figure 5. Curves of Pulicaria aucheri response to each of the environmental effective variables
TNV= Neutralizing materials (%), EC=Electrical conductivity, and SP= Soil saturation (%).
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Figure 6. Different life stages of Pulicaria aucheri in Hormozgan provinc

xS e Job sleciaguayl sl ans b gor long
Jsl ams 3l &S el Lk S Ao e o] 5 e
o aslal Cutgoosl pom ana by g0 slegnays b
by g Catguasl ol ans 5150 oy s o S
IR s 2 ol 51 o s wasls aalsl sls 5 o g ans
oS 558, A o o) 3 e 5 arals aals) 556l s LI

(A JS2) s e 13

SN &5 Sl Jol e
568 Sl il Jole 5l ol pealanly mls
Gl 55 P S 5o 08, A e B g, 00 sl
it Jol o b ailate (Sen i mel) pleos 0L s
&jf 90 ol sz sols las v Jiw BN 45; u‘L"'"
NP R N U TN IS PR R

Jol ans 5 a8 o o el o Job 4 slecigys )|

e ——
120 ]
100 T 20000
80 o
B
-
3 60
T 10000
40
T 5000
20
0 200

o8 500 olaul 55 Ko s el e L (Pulicaria aucheri ) S dS8 w,8 Sl dilise gl -V JS

Figure 7. Different vital adaptation of Pulicaria aucheri with amberothermic curve in Hormozgan province
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Abstract

The present study was aimed at investigating the ecological needs of endemic and medicinal
species Pulicaria aucheri (Boiss.) Jaub. & Spach in Hormozgan province. Surveys were
performed in three main habitats of the species including Bastak, Sirmand, and Geno. Analysis
of habitat parameters in the mentioned areas showed that all measurement parameters except
frequency were significantly different at 5% probability level. The mean canopy area, density,
and frequency of this species were respectively 5.3%, 2611 plants per hectare, and 66%. The
highest percentage of total canopy coverage, forage production per hectare, number of plants
per hectare, litter percentage, percentage of canopy coverage, and plant height was observed in
Sirmand region. The highest percentage of uncovered soil was measured in Bastak region and
the highest percentage of stones and gravels was observed in Geno region. Analysis of regions
soil parameters showed that all measurement parameters except soil acidity were significantly
different at 5% probability level. The highest electrical conductivity, percentage of saturation,
and soil silt was obtained in Bastak region. Sirmand region had the highest amount of lime and
soil sand. Also, the highest percentage of organic carbon, nitrogen, and soil clay was observed
in Geno region. The soil texture was loam and sandy-loam in Bastak region, sandy-loam in
Sirmand region, and sandy-clay-loam in Geno region. The results of phenological studies
showed that the peak flowering time (from early March to early April) is the best flowering
shoots harvest time of this species for medicinal purposes. Due to the being endemic, having
essential oil and antimicrobial effects, as well as severe grazing by livestock, it is necessary to
pay more attention to this valuable species.
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