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Floristic Composition of the Understory Vegetation in Different Persian
Oak (Quercus brantii Lindl.) Stands: A Case Study of the Ghlajeh
Forests, Kermanshah Province

Niknam Soleymani'=', Kambiz Ebrari Vajari "=/, Morteza PoorReza 2

Extended Abstract

Background and objectives: Background and objectives: Understory vegetation in forests directly
interacts with the type and ecological conditions of forest stands and plays a vital role in maintaining
ecological balance. Therefore, identifying and studying the flora of the understory is essential. This study
aimed to investigate and identify the similarities and differences in plant species, their life forms, and
chorological characteristics in different Persian oak stands within the protected forests of Ghalaje,
Kermanshah Province.

Materials and methods: The forest stands were categorized based on their regeneration forms (high
stand, coppice stand, and high—coppice stand). Subsequently, in each stand, three one-hectare sample
plots were randomly established. The structural attributes of all trees and coppice groups were measured
and recorded, including species identity, growth form, number of sprouts per coppice group, diameter at
breast height (DBH), tree height, dominant height of coppice groups, and two perpendicular crown
diameters. For the assessment of understory vegetation, ten 100 m2 subplots were randomly selected
within each main plot, and four 1 m2 quadrats were established at the corners of each subplot.

Results: The results showed that a total of 146 vascular plant species belonging to 35 families and 104
genera were identified in the understory. Of these, 124 species from 33 families and 88 genera were found
in coppice stands, 103 species from 31 families and 83 genera in high—coppice stands, and 108 species
from 33 families and 83 genera in high stands. Analysis of life forms using Raunkiaer’s method indicated
that therophytes were dominant in all three stands, while phanerophytes had the lowest representation. In
all stands, dicotyledons constituted more than 75% of the plant species. Chorological analysis using
Zohary’s approach showed that, in coppice, seed—coppice, and seed-origin stands, respectively 25%,
25.71%, and 30% of the species belonged to the Irano-Turanian region; 30.6%, 30.5%, and 32.7%
occurred in two phytogeographical regions; 20.9%, 22.8%, and 16.8% occurred in three regions; and
22.5%, 20%, and 21.6% were multi-regional elements. Cosmopolitan species accounted for less than 1%
in all three stands. Overall, the findings suggest that the Persian oak stands in the study area show no
considerable differences in species richness, life-form composition, phytogeographical distribution, or
family representation.

Conclusion: Overall, the results indicate that the differences in floristic composition, life-form structure,
and sub-canopy chorological patterns among the different oak stands in the Ghalajeh Protected Area
reflect habitat homogeneity and the relative stability of ecological conditions in the region. The
dominance of therophytes across all stands demonstrates the vegetation’s adaptation to dry and semi-arid
climatic conditions and seasonal fluctuations. This feature can also serve as an indicator of the
ecosystem’s response to environmental stress, and this dominance was higher in the coppice stands than
in the other stands.

Keywords: Growth form, Raunkiaer method, Zohary method, Vascular plants, Ghalajeh.
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Figure 2- Geographical location of the study area in Iran and Kermanshah province
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Table 1- Tree and shrub species identified in the studied area

Number Species Family

1 Quercus brantii Lindl . var. persica Fagaceae

2 Prunus microcarpa C.A.Mey Rosaceae

3 Crataegus azarolus L. var. pontica (Koch) K.I.Christensen Rosaceae

4 Lonicera nummulariifolia Jaub. & Spach Caprifoliaceae

5 Pistacia atlantica subsp. kurdica (Zohary) Rech.f Anacardiaceae

6 Acer monspessulanum L. subsp. assyriacum (Pojark.) Rech.f. Sapindaceae

7 Amygdales orientalis Spach Rosaceae

8 Daphne mucronata Royle Thymelaeaceae
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Table 2- Descriptive and average statistics of the biometric characteristics of the studied stands

005 gy pp WS A plp skl shie gl I—?{ﬁ)t;t gl skd bzl 5 glas) PLS 45 ol
Stand Growth Density ~ Diameterat ~ Basal area el'T? Crown Crownarea L, ghe Number of
fom  (ha)  thebreast  (m2ha) (™ diameter(m)  (m2ha)  Elevation Plant species
height (cm) (mas.l)
Slyadls Slyadls 120 18.55 12.97 6 5.43 3063
High stand sjasls 3.33 11.37 0.08 5.4 6.37 116.25 1995 108
Eyoe 123.33 18.31 13.05 5.98 5.46 3179.25
Sl a5 S5l 63.01 27.89 4.1672 5.65 5.36 1551.76
Coppice-High  yj5usLs 65.99 14.01 1.0198 5.57 455 151152 1820 13
stand :
Egerme 129 15.72 5.187 5.61 4.88 3062.76
asls Slyadls 10.33 15.49 0.34 5.65 43 99.6
Coppice Shasls 116 7.87 341 5.57 453 1917
stand ] 126.33 8.37 3.85 561 444 2016 1050 124
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Table 3- List of plant species identified in the studied forest stands
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RV LR >
: Coppice COPpIC®  High
Row Taxon Family Li PP g

Chorotype  stand ~ High  stand
form stand

Acantholi bromifoli .
1 cantholimon bromitofium var Plumbaginaceae Ch IT + +
ilamicum Mobayen

Acantholimon olivieri (Jaub. &

i + + +
Spach) Boiss. Plumbaginaceae Ch IT
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Achillea santalinoides Lag. subsp.
Wilhelmsii K.Koch) Greuter.

Aegilops triuncialis L.
Aegilops umbellulata Zhuk.
Ajuga chamaecistus Ging. ex Benth.
Alcea kurdica Alef.

Alliaria petiolata (M.Bieb.) Cavara &
Grande.

Allium myrianthum Boiss.
Allium stamineum Boiss.
Alyssum linifolium Stephan ex Willd.
Alyssum stapfii Vierh.

Alyssum szovitsianum Fisch. &
C.A.Mey.

Anemone biflora DC.
Anthemis odontostephana Boiss.
Arenaria serpyllifolia L.
Arum elongatum Steven.
Asperula arvensis L.
Astragalus amblolepis Fisch
Astragalus curvirostris Boiss.
Astragalus gossypinus Fischer.
Astragalus ovinus Boiss.
Astragalus verus Olivier.
Avena barbata Pott ex Link.
Bellevalia glauca (Lindl.) Kunth
Biebersteinia multifida DC.

L.) ) distachyon Brachypodium
P.Beauv

Bromus danthoniae Trin.

Bromus pumilio (Trin.) P.M.Sm.

Asteraceae

Poaceae
Poaceae
Lamiaceae

Malvaceae

Brassicaceae

Amaryllidaceae
Amaryllidaceae
Brassicaceae

Brassicaceae

Brassicaceae

Ranunculaceae
Asteraceae
Caryophyllaceae
Araceae
Rubiaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Poaceae
Asparagaceae

Biebersteiniaceae

Poaceae

Poaceae

Poaceae
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Bromus tectorum L.
Bromus tomentellus Boiss.
Bryonia multiflora Boiss. & Heldr.
Bufonia oliveriana Ser.
Bunium paucifolium DC.
Carthamus oxyacanthus M. Bieb.
Centaurea iberica Trevir. ex Spreng.
Centaurea solstitialis L.
Cerastium inflatum Link ex Gren.
Ceratocephala falcata (L.) Pers.
Chrozophora tinctoria (L.) A.Juss.
Cichorium pumilum Jacq.
Coronilla scorpioides (L.) Koch

Crocus haussknechtii (Boiss. & Reut.
ex Maw) Boiss

Crupina crupinastrum (Moris) Vis.
Daphne mucronata Royle.
Dianthus crinitus Sm.
Dianthus szowitsianus Boiss.
Dionysia odora Fenzl.
Echinops tenuisectus Rech.f.
Erodium cicutarium (L.) L'Hér.
Eryngium billardierei F.Delaroche
Eryngium thyrsoideum Boiss.
Euphorbia aleppica L.

Euphorbia cheiradenia Boiss. &
Hohen.

Lam. Euphorbia denticulata
Euphorbia falcata L.

Euphorbia helioscopia L.

Poaceae
Poaceae
Cucurbitaceae
Caryophyllaceae
Apiaceae
Asteraceae
Asteraceae
Asteraceae
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Ranunculaceae
Euphorbiaceae
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Euphorbia phymatosperma Boiss.

Euphorbia szovitsii Fisch. &
C.A.Mey.

Ferula macrocolea (Boiss) Boiss.

Ferulago carduchorum Boiss. &
Hausskn

Festuca ovina L.

Ficaria kochii (Ledeb.) Iranshahr &
Rech.f.

Filago arvensis L.
Fritillaria persica L.
Fritillaria straussii Bornm.
Gagea gageoides (Zucc.) Vved.
Galium aparine L.

Galium setaceum Lam.
Geranium rotundfolium L.
Geranium tuberosum L.
Gladiolus atroviolaceus Boiss.
Glycyrrhiza glabra L.
Gundelia tournefortii L.
Helianthemum ledifolium (L.) Mill.
Heptaptera anisoptera (DC.) Tutin
Hordeum bulbosum L.

Hordeum murinum L. subsp.
glaucum (Steud.) Tzvelev

Iris aucheri (Baker) Sealy.

Ixiolirion tataricum (Pall.) Schult. &
Schult.f.

Lactuca aculeata Boiss. & Kotschy
ex Boiss.

Lactuca orientalis (Boiss.) Boiss

Lamium album L.

Euphorbiaceae

Euphorbiaceae
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Liliaceae
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Rubiaceae
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Lathyrus aphaca L.

Lens culinaris Medik (Boiss.)
Linum mucronatum Bertol.
Lolium rigidum Gaudin.
Malva neglecta Wallr.
Marrubium astracanicum Jacq.
Medicago coronata (L.) Bartal.

Medicago monantha (C.A.Mey.)
Trautv.

Medicago orbicularis (L.) Bartal.
Medicago polymorpha L.
Medicago radiata L.

Minuartia hamata (Hausskn. &
Bornm).

Muscari neglectum Ten.
Myosotis refracta Boiss.
Nonea persica Boiss .
Onobrychis crista-galli (L.) Lam
Onobrychism lunata Boiss.
Ononis spinosa L

Onopordum carduchorum Bornm. &
Beauverd

Onosma dasytrichum Boiss.
Onosma rostellatum Lehm.
Orobanche anatolica Boiss. & Reuter
Papaver argemone L.

Papaver macrostomum Boiss. &
Huet ex Boiss.

Peganum harmala L.
Phlomis lanceolata Boiss. & Hohen.

Phlomis olivieri Benth.

Fabaceae
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linaceae
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Malvaceae
Lamiaceae
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Caryophyllaceae

Asparagaceae

Boraginaceae
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Phlomis persica Boiss.
Picnomon acarna (L.) Cass.
Pisum sativum L.

Poa annua L.

Poa bulbosa L.
Polygonum aviculare L.
Prunus haussknechtii Schneid.
Pteropyrum aucheri Jaub. & Spach.
Ranunculus arvensis L.
Salvia bracteata Banks & Sol.
Scandix pectin-veneris L.

Scorzonera phaeopappa (Boiss.)
Boiss.

Secale segetale (Zhuk.) Roshev.
Senecio vernalis Waldst. & Kit.
Setaria viridis (L.) P.Beauv.
Silene longipetala Vent.
Smyrniopsis aucheri Boiss.
Smyrnium cordifolium Boiss.
Stachys benthamiana Boiss.
Stachys kurdica Boiss. & Hohen.
Stipa arabica Trin. & Rupr.
Tragopogon coelesyriacus Boiss.
Tribulus terrestris L.

Trifolium bullatum Boiss. &
Hausskn.

Trifolium campestre Schreb.
Trifolium spumosum L.
Tulipa systola Stapf.

Urtica dioica L. subsp. Dioica.

Lamiaceae
Asteraceae
Fabaceae
Poaceae
Poaceae
Polygonaceae
Rosaceae
Polygonaceae
Ranunculaceae
Lamiaceae
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Poaceae
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Poaceae
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Apiaceae
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Lamiaceae
Poaceae
Asteraceae

Zygophyllaceae

Fabaceae
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Urticaceae
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Verbascum alceoides Boiss. &

139 Hausskn Scrophulariaceae He IT + +
140 Veronica intercedens Bornm. Plantaginaceae Th IT + +
141 Vicia michauxii Spreng. Fabaceae Th IT-M + +
142 Vicia pergrina L. Fabaceae Th PL + + +
143 Vicia sativa L. Fabaceae Th IT-ES-M +

144 Viola modesta Fenzl. Violaceae Th IT-M + + +
145 Xanthium spinosum L. Asteraceae Th COSM + + +
146 Ziziphora capitata L. Lamiaceae Th IT-ES-M + +
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Figure 2- Number of species, genera, and families of plants in the study area
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Figure 3- The contribution of vegetative elements in the studied area
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Figure 4- The proportion of life forms in the studied stands
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Table 4- Analysis of variance of the number of monocotyledonous and dicotyledonous plant species in the studied

forest stands

gy polis Cluwggome  @MiTazye Ol (fibe 8180 o
Chorotype Sum of squares Mean square Sig.
adgs 7 o 476.222 238.111 12.107 0.008
o Between groups
Dicotyledons
527 092 118 19.667
Within groups
Total Js 594.222
B t‘-"'mj;“"'ﬁ . 8.222 4111 1.156 0.376
e etween group
Monocotyledons B9 093 21333 3556

Within groups
Total Js 29.559

aalllae 350 JSi slaosgs 5 laad ol ol 2 (sladisS Slass Siles anlive =8 Jgo
Table 5- Comparison of the mean number of species based on the number of cotyledons in the studied forest stands

i 0oy “J5°
Stand Monocotyledons Dicotyledons
°'é‘5u‘ 19.33+2.512 90.66+3.512

Coppice stand
Miahs g >li 18+1.732 76.33+4.04°
coppice High Stand
i 20.33£1.15° 74.33£5.5°
High Stand
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Table 6- Analysis of variance of plant life forms in the studied forest stands

) Jot Slay o E goine T 420 Sla 0 (uSbe . S0 T
Life forms Sum of squares df Mean square Sig.
W97 o 10.889 2 5.444 3.769 0.087
Between groups
heubials 5857 032 8.667 6 1.444
Chamaephyte Within groups
Total | 19.556 8
W o 12.667 2 6.333 2.478 0.164
Between groups
s 5857 032 15.333 6 2.556
Geophyte Within groups
Total s 28 8
97 o 46.222 2 23.111 3.059 0.121
Between groups
(acebgis St 5897 0907 45.333 6 7.556
Hemicryptophyte Within groups
Total JS 91.556 8
<97 o 0.222 2 0.111 0.25 0.787
Between groups
ool 0 5857 032 2.667 6 0.444
Phanerophyte Within groups
Total Js 2.889 8
97 o 384.667 2 192.33 23.392 0.01
Between groups
e P27 090 49.333 6 8.222
Therophyte Within groups
Total Js 434 8
A
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Table 7- Comparison of the mean number of species based on life forms in the studied forest stands

i 035 Beuwbals Bewyl b g 5 oo bouy 56 Beuy
Stand Chamaephyte Geophyte Hemicryptophyte  Phanerophyte Therophyte
el 6.33+.88°  1533+152¢  33.33+3.05° 0.662+0.572 58,661,522

Coppice stand
Sk el 9.00+1.00°  13.00+1.00°  20.22+3.05° 1.00+1.00% 55.003.46°
High Stand coppice
Stjate 8.00+1.00°  15.66+2.08%  28.00+2.00° 1.00£0.00% 43.33+3.21°
High Stand

alllas 3,50 S slaosg ;5 (LS siag) yolie (uills wia A Jgae
Table 8- Analysis of variance of plant chorological elements in the studied forest stands

Sy ggne  @MTar Ol il S %o g
gy yolis F .
Sum of squares df Mean square Sig.
295 o 27.556 2 13.778 1.253 0.351
g ol 9! Between groups
Irano-Turanian 29,5 9 66 6 11
Within groups
Total s 93.556 8
2355 O 54.889 2 27.444 3.921 0.081
. Between groups
Slaob g .
Tow regions P95 09,0 42 6 7
Within groups
Total s 96.889 8
255 O 72.667 2 36.333 5.031 0.052
Between groups
st aw .
regions Three P95 09 43.333 6 7.222
Within groups
Total s 116 8
235 O 11.556 2 5.778 3.467 0.1
Between groups
slab o
More regions 955 09y 10 6 1.667
Within groups
Total s 21.556 8
2355 O 0.222 2 0.111 0.5 0.63
Between groups
s ol .
Cosmopolitan P95 0950 1.333 6 0.222
Within groups
Total s 1.555 8 0.111 0.5 0.63
AY
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Table 9- Comparison of the mean number of species based on chorological elements in the studied forest stands

IR 089l S ol ! Sla>ligs Slaobaw Slaobns by ole>
el 26.33+251°  29.33+251 20.333.055° 19.33+577%°  1.00+1.00°
Coppice stand
Slely el 25.66+1.52¢  31.66+2.088 21+1.73%  17.33+1.52 0.66+.572
High Stand coppice
Shyete 24.93+2.84° 2566+321° 26.66+35% 16.66+1.52°  0.66+0.57%
High Stand
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