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Figure 3- Changes in the life form at the upper soil depth(0-5 cm) in soil seed bank along the distance from river
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Figure 4- Changes in the life form at the deeper soil depth(5-10 cm) in soil seed bank along the distance from
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Table 1- One-way ANOVA results about life form changes at the upper (0-5 cm) and deeper (5-10 cm) soil layers

sig. . ol 4z S L4 S s oA
Degrees of freedom Soil seed Bank Life form
0.56 0.57 2 (First depth) Js! ses AL
0.67 0.39 2 (Second depth) ¢ 55 es
annual
0.320 1.19 2 (First depth) Js! Ges I W
0.412 0.91 2 (Second depth) ¢ 55 s Perennial
0.411 1.23 2 (First depth) Js! ses s
0.325 1.17 2 (Second depth) ¢ 55 s Woody
0/03 3.87 2 (First depth) Js s ik
0.48 0.74 2 (Second depth) 55 as Furb
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Figure 5- Changes in the life form of the first depth in soil (0-5 cm) seed bank along the distance from the river
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Figure 6- Changes in the life form of the first depth in soil (5-10 cm) seed bank along the distance from the river
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Table 2- One-way ANOVA results of soil seed bank about life form changes at 0-5 cm and 5-10 cm soil layers

Sig. F ol ax Sd S S b
Degrees of freedom Seed Bank life form
0.52 0.66 2 (First depth) Js! ses Cudy 5
0.56 0.58 2 (Second depth) 55 as Therophytes
0.03 3.8 2 (First depth) Js! ses RIWALY
0.38 2.00 2 (Second depth) 55 as Chamophyt
0.59 0.53 2 (First depth) Js! ses Cud st S oob
0.42 0.66 2 (Second depth) 55 as Hemicryptophytes
0.00 6.2 2 (First depth) Js! ses o gt S
0.39 0.67 2 (Second depth) 55 as Cryptophyte
0.68 0.38 2 (First depth) Js! ses Cudy 5B
0.27 1.0 2 (Second depth) 55 as Phanerophyt
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Figure 7- Corological changes of SSB (0-5 cm) composition along the distance from the river at upper soil layer
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Figure 8- Corological changes of SSB (0-5 cm) composition along the distance from the river at deeper soil layer
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Table 3- One-way ANOVA results of soil seed bank about life form changes at 0-5 cm and 5-10 cm soil layers

Sig. F ol 4z ok KL $3555
Degrees of Seed Bank chorology
freedom
0.27 1.33 2 (First depth) J,l ses Shos ol
0.57 0.55 2 (Second depth) ¢ 55 s Irano-Touranian
- - 2 (First depth) J,l ses & b o )]
0.19 1.71 2 (Second depth) ¢ 53 Ges Euro-Siberian
0.73 0.31 2 (First depth) Js| Ges Sl e = e L)l
0.15 1.97 2 (Second depth) ¢ 55 sas Euro-Siberian-Mediterranean
0.18 1.81 2 (First depth) Js! Ges S bl s s ol
0.35 1.07 2 (Second depth) ¢35 sas Euro-Siberian- Irano-Touranian
0.31 1.22 2 (First depth) Js| s slal mae - Sl ol
0.37 1.01 2 (Second depth) p55 sas Irano-Touranian- Mediterranean
0.52 0.65 2 (First depth) Js! es sl e
0.50 0.70 2 (Second depth) p55 sas Mediterranean
0.86 0.15 2 (First depth) Js! s b ol
0.48 0.73 2 (Second depth) ¢ sas Cosmopolitan
0.85 0.15 2 (First depth) Js! s Sl as
0.24 1.50 2 (Second depth) 755 3ec Polyregional
0.38 1.00 2 (First depth) Js! s Lo =&l mae— gl 55 o))
0.55 0.60 2 (Second depth) b5 s Irano-Touranian- Mediterranean-
SaharoSindian
0.07 291 2 (First depth) Js| ses Sl mae 5 e Lol ohs ol
0.31 1.20 2 (Second depth) ¢35 3as Irano-Touranian- Irano-Touranian-

Mediterranean
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Table 4- Floristic list of the study area distinguished as life and vegetative forms and chorology the species found
in the soil seed bank

ke ol ol el ng e Jsb ey e ST T
90
Adiantaceae
Adiantum capillus-veneris _ H P cr Cos
Amaryllidaceae
Allium ampeloprasum - H A Cr IT
Amarantaceae -
Amaranthus blitoides 03 728 s o s H A Th IT,ES
Amaranthus viridis H P Th IT
Boraginaceae
Symphytum tuberosum BYI H P He IT
Anchusa italica s 0L H A He IT, ES
Caryophylaceae
Silene swertifolia H A CH IT
Chenopodiaceae
Chenopodium album o jiaadw H A Th ITES
Chenopodium murale Sk H A Th IT
Salsola kali &b H A Th pl
Cistaceae
Helianthemum salicifolium. Sz &l H A Th IT, M
Compositae
Carthamus oxyacantha H P He IT
Cichorium intybus S H A He Cosm
Cirsium arvense S o S H P He Cosm
Inula britannica bl glias H P He IT, ES

Lactuca hirsuta H B He PL
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Lactuca serriola BIEPIEPTI H P Th M
scorzonera pseudolanata ! S H A He IT
Scariola orientalis S ol 58 H p He IT
Sonchus oleraceus H A Th ITM
Leontodon taraxacoides H P He IT
Leucopoa sclerophylla H P He IT
Taraxicum officinale Saols H P He IT,M, Es
Xanthium spinosum BIEPIEPESS) H A Th IT
Convolvulaceae
Convolus arvensis sl e o H P He PL
Cruciferae
Brassica napus 1518 H A Th ES, IT
Capsella bursa-pastoris S aS H A Th Cosm
Diplotaxis muralis H P Th IT
Isatis cappadocica ) H A Th IT
Nasturtium officinale Ao ke H P cr IT
Cyperaceae
Cyperus difformis LSS ULl H A Th Cosm
Cyperus fuscus H A Th Cosm
Gramineae
Aegilops tauschii alan s pul H A Th IT
Aegilops trioncialis wlan ol paS H A Th IT, M
Alopecurus myosuroides TS £ H A Th Pl
Alopecurus mucronatus 2l e H P He PI
Avena fatua g SUs H A Th IT
Bromus danthonia sHb il 5, H A Th IT
Bromus tectorum sl il s, H A Th IT,ES,M
Bromus sterilis U e 5ol H A Th PL
Bromus tomentosus gdﬁ ol H P He IT, ES
Bothriochloa ischaemum sl o)l H P He IT,ES,M
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[ X)
Cynodon dactylon e H P He PI
Dactylis glomerata L ile H P He PI
Digitaria ciliaris H A Th -
Festuca arundinaceae sy g8 gnus H P He ITES
Festuca ovina oy il H P He IT,ES
henrardia persica - H P Th IT
heteranthelium piliferum @v\f Jf ,fa H A Th IT
lolium rigidum ey H A Th IT
Vulpia myuros Saly) 22 H P Th Cosm
Hordeum bulbosum BIEy)Wppes H P Cr IT, M
phleum exaratum sla S e H A Th IT
Phalaris paradoxa $o ke H A Th IT-SS-M
Phragmetis australis - H P He Cosm
poa bulbosa S5k e H P Cr IT,ES, M
Poa trivialis Ssere ez H P Th M
Taeniatherum crinitum e r‘—:? H A Th IT
Euphorbiaceae
Crozophora tinctoria S5 H A Th Pl
Euphorbia aucheri St H Th IT
Fagaceae
Quercus brantii Sal bk T p PH IT
Juncaceae
Juncus inflexus oS H P He IT, ES
Hypericaceae
Hypericum perforatum s K F P He M
Ixioliriaceae
Ixiolirion tataricum Sl H P Cr IT, ES, M
Labiatae
Mentha aquatica - F He IT
Mentha Persica gl F P He IT
Mentha longifolia Y F P Cr Cosm
Mentha pulegium Sore 4 g F P He IT, ES, M
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Phlomis Kurdica o u"~':§ H P Cr IT
Salvia acetabolosa Y m B P Cr IT
Ocimum basilicum ol H A Th IT,M
Leguminosae
Astragalus gossypinus 055 H P CH IT
Lotus gebelia 305 4 g F P He IT
Trifolium repens b 5 A H P He Pl
Medicago sativa Az g H P He Pl
Medicago orbicularis - F P He IT,ES
Melilotus officinalis oSk F P He PI
Trifolium campestre 300 shes F A Th M
Vicia variabilis g e Sals H A He ITES
Moraceae
Morus alba O g S T p PH IT
Plantaginaceae
Plantago lanceolata o KL B P He IT,ES, M
Plantago major Kl H P He Cosm
Polygonaceae
Polygonum thymifolium Ay Cas H A Th IT
Rosaceae
prunus avium S T p PH IT
prunus armeniaca ﬁa)} T p PH IT-ES
Prunus divaricacta iy S T p PH IT-ES
Potentilla reptans sXs, S A A H P Cr IT-ES
Crataegus pseudo heterophylla Sl Sl T p PH IT
Rubus sanctus oy S Tb p PH IT
Sanguisorba minor ol oy F A He IT
Rubiaceae
Galium aparine th s e H A Th IT-ES-M
Galium verum e H p Th Pl
Valiantia hispida - H A Th IT
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Solanaceae
Datura stramonium o, 5 H A He Pl
Tamaricaceae
Tamarix sp. ,f T p PH IT
umbelliferae
Bunium persicum SPsS o) H p He Cr
Chaerophyllum macropodum PSS H p He IT
Eryngium campestre Jss H p He ESM
Falcaria vulgaris Sl H P He IT, ES, M
Libanotis transcaucasica - H P Cr IT
Ulmaceae
Ulmus minor Y31 T p PH IT, ES, M
Salicaceae
Populus nigra BE T p PH ITES
Scrophulariaceae
Veronica persica T R H A Th Cosm
Sapindaceae
Acer negundo slew | 3 T p PH IT
Verbenaceaea
Verbena officinalis e g Mool H P He ES
Violaceae
Viola canina <l o F A TH Cosm
Vitaceae
Vitis sp. 5553 Th p PH ES, M
s Poaceae o 5 4 by o sls 4,8 L;ULUPU\A;,.\ Es

el Jl s sles s Wl Gk s 090 ety
ol as aal o LIS LA L WS )l
2 &S lidss alas ) (Kamali and Erfanzadeh, 2012)
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Abstract

The soil seed bank is employed as a criterion for species conservation and regeneration of native
plant communities in many rangeland ecosystems. The soil seed bank is a crucial resource for
maintaining, developing, and rehabilitating degraded plant communities in rangelands. The
present study investigates the soil seed bank along the Gyan River in Nahavand city, Hamadan
province. Five sampling sites on both sides of the river were determined. There was a transect
perpendicular to the river flow at each site, and at least six plots of 4 m2 (three on each side of
the river) along the transect were used. Sampling was performed from two depths of 0-5 and 5-
10 cm in each plot. The seeds that germinated in the greenhouse were identified. Seeds were
studied for longevity, life form, and choreology. Then, a one-way analysis of variance (ANOVA)
was used to statistically analyze each of the above classes along the distance from the center of
Gyian River in three regular intervals of 0-10, 10-20, and 20-30 meters from the river. The results
showed that annuals and perennials had equal values in seed bank composition of both depths,
which is related to the high presence of Alopecurus myosuroides and Mentha aquatica. Life forms
of hemicryptophytes and Therophytes were dominant in the soil seed banks. At the first depth,
the seed bank of cosmopolitan and Irano-Turanian elements had the highest values at a distance
of 20-30 meters. In the second depth, the Polyregional or more than two vegetative region
elements of Irano-Turanian, Euro-Siberian had the highest values at the river bank.

Keywords: Hamedan province, Rankiaer, life form, river riparian, hydrophyte.
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