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Figure 1. Plant families and number of species per family in the study area
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Table 1. Family, Scientific name of species, Persian name of species and percentage of presence of
species observed in the studied area

bl
Areas
> g 2
fl\ 'E 68 ke ol b ol " % 3 R _§
2 Scientific name of species Persian name 22 3 @ >
~ s 48 I35
38 & 52
b2 52
g S
O 2
Bupleurum gerardii Sm. LS 10 10 0
Eryngium thyrsoideum Boiss. P dss 90 70 40
Falcaria vulgaris Bernh. sl 70 60 70
g Malabaila dasyantha Fisch. & C.A.Mey. ex _—
S il i
5 K Koch e P 30 10 10
.% Scandix pecten-veneris L. s als 60 50 20
S SC nbe
Torilis leptophylla Rchb.f. P 30 10 30
»
Turgenia latifolia (L.) Hoffm. loss S 10 10 0
Anthemis hyalina DC. Sl oy 90 90 90
Anthemis tinctoria L. 555 6k 40 0 50
Centaurea iberica Trevir. Ex Spreng. o ok 8 30 20 10
Centaurea virgata Port. ex Nyman slas 5 e x5 S 70 0 0
Chardinia orientalis (L.) Kuntze S5 s 100 100 100
Cirsium arvense (L.) Scop. s XS 70 90 60
Crepis kotschyana Boiss. S 20 70 20
Crupina crupinastrum (Moris) Vis. B ol 10 20 20
Filago arvensis (L.) med. _ 40 40 30
) Gundelia tournefortii L. S S 10 30 30
(0]
§ Lactuca serriola L. syl sals 10 70 20
:C) Lasiopogon muscoides DC. Gr LSS 10 40 30
Onopordon sp. Sl 0 10 10
Onopordum sp. e 10 10 0
Rhagadiolus angulosus (Jaub. & Spach) Kupicha - 40 20 20
Rhagadiolus stellatus Gaertn. - 0 30 40
Scorzonera kotschyi Boiss. ol K 10 10 30
Senecio vernalis Waldst. & Kit. oS 20 10 20
Taraxacum crepidiforme DC. NEN 40 20 20
Tragopogon coloratus C.A.Mey. ol K 20 0 0
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Continued table 1.

sble
Areas
(]
> e ) ) g 2
3 = SPUENEE PEBIENTE S > 5
-:‘ g L. . . v = o o
s 2 Scientific name of species Persian name 3 %* 3 & ; >
33 Y& 4 2
o ° =]
2 3
O ~
Nonnea echioides Roem. & Schult. Sla S etz 20 10 10
Rochelia disperma Hochr Sl gy S 30 10 20
Alyssum desertorum Stapf. Sl a5 20 10 20
9 Alyssum minus (L.) Rothm. 4n g3 20 10 10
§ Capsella bursa-pastoris (L.) Medik. oS S 90 10 90
Q 2
'% Cardaria draba (L.) Desv. Sl 30 0 0
A Erysimum repandum L. Lo &5 s 90 20 0
Neslia apiculata Fisch. C.A.Mey. & Avé-Lall. sz el 70 0 60
Sisymbrium irio L. R ERALES 20 20 10
Sisymbrium loeselii L. S Sg S 30 20 30
Cerastium inflatum Link ex Boiss. Ly S f e ks 0 10 70
(0]
§ Holosteum umbellatum L. - 0 20 20
<
%: Minuartia hamata Mattf. sl 40 50 50
15
g Moehringia trinervia [Clairv.] - 60 30 30
Silene conoidea L. S e 40 20 20
Q
S
8 Helianthemum salicifolium (L.) Mill. S 4l 10 90 10
wn)
O
Q
<
3
.g Hypericum hyssopifolium Vill. SBs oL S 20 10 10
@)
(5]
<
(]
Q
=
=
> Convolvulus arvensis L. S 0 0 50
g
=
1S
O
Q
<
3
g Carex stenophylla Wahlenb. oS 30 30 40
5
O
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Continued table 1.

sble
Areas
(]
> _ » )
3 = 65 el ol b et S > 5
-:‘ g L. . . v » o =l
e 2 Scientific name of species Persian name 2 %‘ 3 & z >
: S ) A 2 g
VR v =
o ° <
g o
o 2
(0]
<
(]
Q
=2
'sg Euphorbia falcata L. Ogeb 60 0 50
=
5
/D
Lathyrus aphaca L. Sy~ 0 10 10
Lathyrus inconspicuus L. oy 10 10 10
Lathyrus sphaericus Retz. GlazS pps 30 50 40
Trifolium angustifolium L. Sk S poas 10 10 10
Trifolium campestre Schreb. 305 o 20 30 10
Q
g Trifolium plumosum Douglas ex Hook. BRI 30 50 30
E Trifolium repens L. o el 30 40 0
Trifolium tomentosum L. Sled et 30 60 0
Trigonella monspeliaca L. Sladise allod 20 30 30
Vicia assyriaca Boiss. Sl Sibe 20 10 10
Vicia monantha Retz. K il 20 10 30
Vicia narbonensis L. Sl 0 10 10
9 Quercus Brantii Lindl. BT 100 100 100
Q
§n Quercus infectoria Oliv. 35kl 20 30 10
<
= Quercus libani Oliv. Jss 100 100 100
% Centaurium pulchellum (Sw.) Druce L Ospsked 20 0 0
Q
% Gentiana olivieri Griseb. ol 10 10 20
E
5 Geranium molle L. SF 8L 0L g O 5 40 20 0
(5]
<
(]
3
g= Erodium cicutarium (L.) L'Her. ex Aiton Sy S S5 60 60 50
5
&}
L Muscari longipes Boiss. Ll Senls 40 70 40
3
g
g . . . .
3 Ornithogalum cuspidatum Bertol. S 50 60 70
>
an

Y\
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Continued table 1.

b
Areas
N - 2 2
,-A_Q\ré $58 ale ol b ol , £ v 5
2 g Scientific name of species Persian name A %» \% % j >
3 = -
. F =
g o)
o =7
2
§ Hypericum sp. S s 20 0 0
I~ P
= Hypericum sp. Sk 20 0 0
o
s
§ Gladiolus atroviolaceus Boiss. ol J 528 0 10 10
E
g Lamium amplexicaule L. Sl gl ;S 10 90 90
(]
Q
-g Nepeta bracteata Benth. S 70 40 50
3 Salvia nemorosa L. era_f 10 20 20
Astragalus caraganae Fisch. & C.A.Mey. O 10 0 0
Q
§ Lens orientalis Popow o 10 30 30
=
‘g Medicago coronata Desr. Sl di 30 20 10
=
E])D Onobrychis altissima Grossh. Sladsle oyl 10 10 20
Onobrychis altissima Grossh. BNt 10 20 20
(]
S Alcea kurdica (Schltdl.) Alef. oS o 80 0 90
§ Malva neglecta Wallr. Saere S g 0 20 0
Fumaria densiflora DC. IS ool 20 0 10
Fumaria parviflora Lam. o JS e el 0 20 90
(]
<
§ Roemeria hybrida (L.) DC. S Sy S 20 30 20
-
[
>
§ Fumaria densiflora DC. o ol 20 0 10
A
Fumaria parviflora Lam. o JS e els 0 20 90
Roemeria hybrida (L.) DC. Sz S 20 30 20
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b
Areas
.._6 > Z 3—4{3 g
3 45 ele ol =0l pb , & 2 5
SR Scientific name of species Persian name 3 %\ J_) % E >
3 5 & o £
= F =
g o)
o ~
Bromus danthoniae Trin. ex C.A.Mey. 6 e ol 10 10 10
Bromus scoparius L. RIS 20 10 0
Bromus sterilis L. Sty e 60 50 40
8 Echinaria capitata (L.) Desf. s OB e 30 20 20
§ Graminastrum macusaniense E.H.L.Krause - 90 100 90
S o ~
A~ Phleum paniculatum Huds. S sla S e 10 90 10
Pisum sativum L. L,i: BERERt] 20 0 0
Poa bulbosa L. SISl e 20 100 80
Vulpia bromoides (L.) Gray Saly, e o5 90 90 70
2
] Polygonum aviculare L. S 20 10 20
g
S
S
< Rumex tuberosus Thunb. Sl ede K5 20 40 20
=
o
]
(]
2 ST
é Anagallis arvensis L. el 10 10 10
‘=
-9
Adonis aestivalis L. Sy > IS 20 0 10
Q Anemone coronaria L. BIRESY Oyi“ 10 10 20
(]
Q T Z
= Ceratocephalus falcatus (L.) Pers. ookl s 0 10 90
Q
§ Nigella damascena L. SR 70 0 0
< -
22 Ranunculus arvensis L. I 10 10 80
Ranunculus sceleratus L. v &kl YT 10 20 20
Amygdalus sp. el 10 0 0
(]
§ Callipeltis cucullaris (L.) DC. e b 20 10 10
[5°]
é Crataegus azarolus L. 3,5 S 50 30 60
Galium parisiense L. e e 80 90 80
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Continued table 1.

bl
Areas
> 2 2
2 2 i e S R
S Scientific name of species Persianname A = J_) ;"’j E >
3 = & o £
= s g
& °
3 [
Q
s s
8 Haplophyllum buxbaumii (Poir.) G.Don 10 0 10
Ei el
2 Euphrasia hirtella Jord. ex Reut. S S Sedr 30 20 0
E
=
;z Verbascum speciosum Schrad. SLilks sl |8 20 20 0
S,
S
R Veronica arguta Benth. Slool 4l Ol e 20 30 10
3 Valerianella coronata (L.) DC. S s 20 20 10
Q
<
.§ Valerianella dactylophylla Boiss. & Hohen. Sy S s 50 50 30
[
=
> Valerianella vesicaria Moench. el Lo 20 10 0
Q
]
3] - ..
S Viola tricolor L. SO, A addy 30 20 30
o
>
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Table 2. Average basal area (m?) of wooden species in the studied stand

bl
Areas S e S e
S5 SLls S5 0 gl ey Tree species
Completely sparse Sparse Relatively dense
0.0048+0.0039 - - Amygdalus sp.
0.0011+0.0016 0.0022+0.0016 - Crataegus azarolus L.
0.022+0.013 0.0080+0.0070 0.0061+0.0050 Quercus Brantii Lindl.
0.00349+0.0032 0.0030+0.0033 - Quercus infectoria Oliv.
0.0068+0.013 0.0059+0.0031 0.0097+0.0074 Quercus libani Oliv.

o 203 Ses 5 53 (mm 50) wms il phaie a2l 5 Ol sla Sl =Y s
Table 3. Average number of trees and basal area index (m?) in the studied stand

bl
Areas adascin
S5 SLls S 0 35l Sty Characteristics
Completely sparse Sparse Relatively dense
" | 2 L g
0.011£0.0026 0.006£0.0020 0.005+0.0034 el >
Average basal area
Ol ys sluws law o
9.542.26¢ 19.40+3.56° 38.1£5.512 ? >

Average number of trees

G| Lﬁhﬂ\ka::: O 0o )‘JL;.-’.A Ol sasOlis il g.é)ﬁ
Different letters indicate a significant difference between the meanings.
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Table 4. Results of biodiversity indices of herbaceous species in the studied area

bl
Areas S S sbaparls
S ks S5 0 5l Ly Biodiversity Indices
Completely sparse Sparse Relatively dense
S L gl S cls
11.0040.934 11.70£0.433 9.70+0.655 gles e
Margalof species richness (R. 1)
o ils ol
0.6440.140 0.82+0.403 0.7640.790 75 5L S
Shannon E (E)
. . Lw ‘ .7 -
0.74+0.356 1.00+£0.651 0.91+0.867 s O sl g
Shannon H (H")
. |4 é -
0.59+0.96 0.42+0.409 0.49+0.667 O Sl £

Simpson D (D)
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Table 5. Mean of the richness and biodiversity indices of tree species in the studied area

bl
Areas ) S sbperls
S5 Sls s 0 gl Sl Biodiversity Indices
Completely sparse Sparse Relatively dense
S b gl S cle
1.00£0.586 1.07:£0.488 1.03+0.625 bgles s
Margalof species richness (R. 1)
0.72+0.203 0.65+0.302 0.78+0.280 73 0A SRS
Shannon E (E)
0.85+0.458 0.78+0.555 0.62+0.652 S OlE Sl
Shannon H (H")
. |4 é .
0.42+0.890 0.4120.580 0.4140.720 O Sl £
Simpson D (D)
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Table 6. Pearson correlation between different tree characteristics in the studied area

L;“:'-)J )
Tree .
Characteristics
s 3l L g L g ol s sl
Root sucker Loyl s elas Lol Sl Number of Lo
aboundace Average of basal area ~ DBH average trees Characteristics
. u ‘ . 7 .
0.197 04717 -0.401° 0.291 O eSS 1
Shannon H (H")
. . Yols sl <
0.195 -0.459 0413 0.128 T
Shannon E (E) 2 .
*k Fok QW. e le < } L 2
-0.020 0.575 0.567 0.038 e SIS LR
Simpson D (D)
WS glo S sl
-0.138 -0.168 -0.158 -0.191 Margalof species

richness (R. 1)

The sign (*): significant difference at the level of 5% and the sign (**) indicates a significant difference at 1% level.
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Table 7. Pearson correlation between different tree characteristics with herbaceous characteristics in
the studied stands

S0 '
Tree .
Characteristics
L s L s Ol s sl
L slis s .
: | 2 b | 5
Root sucker o pl p plaie o o pl k3 Number of o e
Average of basal area ~ DBH Average trees aracteristics
. L.:: ‘ . F .
0.176 0.322 -0.303 0.190 oA sl
Shannon H (H")
Yols st <
0.375" -0.461* -0.438" 0.175 e
'Shannort E)S/(E) ‘ -?‘g g
o .
0272 0.393" 0.349 0232 D SRS O =
Simpson D (D)
WL glo S sl
0.030 -0.329 -0.362° -0.298 Margalof species
richness (R. 1)
sl do s S CE.« 03 sl gae OVt 5 g 5 LIS (i) Cadle 5 sy o c]a.w 03 sl e OVt 5 () Cudle
The sign (*): significant difference at the level of 5% and the sign (**) indicates a significant difference at 1% level.
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Abstract

This research was carried out with the aim of investigating the effect of mass density on woody and herb
diversity in oak stands in Sardasht forests of West Azerbaijan province. For this purpose, the effect of
density on the diversity and richness of tree and grass cover in three populations with Sparse, Completely
sparse and relatively dense populated densities was investigated. 30 square plots were arranged in a
randomized manner in the forests of the region, The distance between the sample units was 100 meters
and the distance between the transects was 200 meters. Types and characteristics of tree species and
shrubs were recorded in each sample. The frequency and species of herbaceous species were recorded
in 5 micro particles with a dimension of 1.5 x 1.5 m in each sample. The correlation between stand
density, richness and diversity indices of herbaceous species and tree species diversity was investigated
by Pearson method. Tokay test was used to compare the mean of richness and species diversity between
thinness, thinness and fairly massive densities. The results showed that 117 species of plants (5 tree
species and 112 grass species) are present in the region. Correlation between grassland characteristics
and tree specification showed that the Shannon uniformity index is correlated with the number of spikes,
mean diameter and cross-section, and the Simpson species diversity and Margalof species richness with
the average diameter and cross-sectional area is correlated. Also there was no significant difference
between the diversity and richness of herbaceous and tree species in different densities.

Keywords: Biodiversity, Density, North Zagros, Oak.
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