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Figure 1- Left picture Scrophularia striata plant and right picture sampling region
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Table 1- Specifications of different altitudes (205-605, 605-1005 and 1005-1405 m), west and east directs of Siahkouh region

S S > S e
West direction

Characteristic East direction

pow gL pgo gL Jol el

Third altitude Second altitude First altitude

FUERvW

8.7 9.7
pH
oSl colas
54 4.3
EC (dS.m-1)
0395 & oS
7.7 9
C/N
u’ﬂ osle
. 16 19
Organic matter (%)
L;"“:'% oy
19 24

Coverage percentage

8.2 8 7.6
3.9 43 4.7
7.6 8.4 9.4
14 15 1.9
15 17 24
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Table 2- Estimator formula of distribution Index

STy slagSl lasie aals alal,
Distribution pattern Specifications Range Relation
Uniform Random  Cumulative
. s L m) .Sl = 2
a9k a ( ;u&» b<1 b=1 b>1 06 (S”)= Log (@) + b Log
Taylor index (8%) bl (m)
$Slos! jazLis (M*) Lgio ool jasli p<1 p=1 p>1 m'= o+ fm
Iwao ind A ind S?
wao index verage mass index = m+ (O —1)
m
oy S 3L Sl &y il ly Cd (2L ID <0 ID =0 ID >0 g2
ke & Variance to Mean index —
. p= M
Variance to Mean
ratio index
Lo y90 o>l lociges ples s ol 3l S slass 11 lo<1 l9=1 16>1 20 (n;-1)
Morisita index oasazsls I5=N n(n-1)
Total number of individuals in all
samples
oalaidls  slaiges JS olass N
Total samples
i 0 Loy diges ;o ol 3l olaws ni
Number of people in sample number i
A . . l o N _ A A
L . <K ok NLn[1+mAj—Z(Afj=0
) o 2> Number of samples k k

Cumulative index

5 Gloadosalic sla Jlsl 2 gaeme X
S 55 K 1 i o5 (6l tigas slmasly
The sum of the observed frequencies of
sampling units that have more than X

B Flpl oy Gy Sy o polie (D) H3bs cupd Sgaw S ) cud polie

The slope values of Taylor coefficient (b); The slope values of lwao coefficient (5)
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Table 3- Observed medicinal species divided by altitude (205-605, 605-1005 and 1005-1405) and geographical direction (east and
west)
@, b et oo pb Jol el Py gL Py £l5)| Er ez s e
Row Persian Scientific name First altitude Second Third East West
name altitude altitude direction direction
1 oS Bupleurum + + - - +
exaltatum
2 PSS Sz Pimpinella - - + + -
tragium
ol prangos uloptera + + - - +
oS IS Anchusa italic + - + - +
Sz Ao Asperugo + - - + -
procumbens
6 ol 5 Echium italicum + - - - +
L
7 @l ais Scophilaria + + + + +
striata
8 L] Heliotropium + + + + +
bl noeanoum
9 Obe cile Cleome + + + - +
quinqueneriva
10 )l 25 Cephalorrhynchus - + - - +
SzsS aS microcephalus
11 Sl Cousinia + - - - -
cylindracea
12 9258 Euphorbia + - - + +
denticulate
13 & ?lsy po Alopecurus + - - + +
assle arundinaccus
14 o Cas polygonum + + - + +
aviculare
15 Sl tribulus terrestris - - + - -
16 e Galium verum - + + - +

J:u)o :\J; gl pds - ‘J;u: 2 :\J; gl
+: presence of species in the place, -: absence of species in the place

14395 £ 95 0uiiS 391 Lalgy —-F Jgur
Table 4- Estimator formula of species diversity

oels lge lasie ala,
Title of Index Specifications Relation
O Ll NIRRT b 2§ mlu—D
1
. . L i=t N(N —1
Simpson index Abundance of species i =1 N( )

aiss don g3 N

Abundance of all species

4568 olaws S
Number of species

ot w3 [G)nG)
Shannon-Weaver index
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Table 5- Taylor regression statistics to calculate distribution pattern of S. striata

ez g gl 2
. N T F R b+ SE
Altitude and direction (m)

205-605 8.33" 56.13" 0.899 1.02+0.05
605-1005 14.31" 43.91" 0.931 1.06+0.09
1005-1405 0.78™ 6.12™ 0.845 0.99+0.01

E . .
10.41 31.01 0.913 1.05+0.07

Western

S . .
5.32 38.41 0.881 1.01+0.05

Eastern

:R? ek s B ao e mn Jleisl mhaw )0 jao b colps DS oe s pixe pas s )s miy Jlads! mhaw o jao b culps SWS og o e s
A oae b ek co o WS (g o e yge3T g 55 il g 328 (yge3] s o

*: Significance of coefficients difference P<0.05; ns: Non-significance of coefficients difference P<0.05; b: Taylor coefficient; R%
Determination coefficient; F: The test of regression variance analysis; t: Significance test of Taylor coefficient difference with 1.
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Table 6- lwao regression statistics to calculate distribution pattern of S. striata

e g el

. o T F R? S+SE
Altitude and direction (m)
205-605 20.14" 130.44" 0.981 1.23+0.07
605-1005 16.74" 103.90" 0.940 1.18+0.06
1005-1405 2.51"™ 3.45™ 0.780 1.001+0.04
3 . "
14.03 91.32 0.931 1.17+0.04
Western
S . .
9.10 67.38 0.910 1.13+0.05
Eastern

R? oyl oo B aoys g Jloin! mhaw 50 jho b colpe BB og o gme pae - o0 mu Jleisl maw 58 jae b colpe BB o lo e

N sse b gilgl o o BB (5 lo e 05l s 55 il g 0325 (g3l L o
*: Significance of coefficients difference P<0.05; ns: Non-significance of coefficients difference P<0.05; f: lwao coefficient; R% Determination
coefficient; F: The test of regression variance analysis; t: Significance test of lwao coefficient difference with 1.
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Table 7- Calculated values for distribution indices: Morisita, ratio of variance to mean and k for different altitudes of Siahkouh
Dehloran

oSy sl sl
Distribution index

K a iyl Comd Lo y g0
eSSl Morisita
Variance to mean
ratio
Sz 5 €|
Altitude and direction (m) P F ) P F ID+SE P F 16 +SE'
k +sE'
205-605 0.00" 3159 14.73x0.02 0.00" 31.08 0.91+0.04 0.00" 8.43 1.16+0.0
605-1005 0.08™ 211 3.91+0.07 0.00" 14.07 0.55+0.1 0.08" 2.07 0.96+0.0
1005-1405 0.19™  0.44 0.58+0.14  0.09™ 1.55 0.08+0.11 0.13" 0.71 0.83+0.0
s 0.00" 12.64  9.08+0.09 0.00 9.32 0.41+0.06 0.01™ 6.51 1.11+0.0
Western
By 0.06™  3.07 6.13+0.06 0.00 4.02 0.38+0.008 0.04" 4.32 1.05+0.1
Eastern

AD L 90 oy 10000 iy Jliial mhaw (o jio b cul o OS] g o gixe pas oo o my Jloizl mhaw )0 ja0 b colpo GWST og o coe i

‘soses U5 KLk 4y il ly Cod 0

*: Significance of coefficients difference P<0.05; ns: Non-significance of coefficients difference P<0.05; I6: Morisita coefficient; ID: Ratio

coefficient of Variance to Mean; K: General k.
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Table 8- Calculated amount of species diversity indices for 3 altitudes (205-605, 605-1005 and 1005-1405 m), west and east directions
of Siahkouh

Slaigs g9 gla sl
Species diversity indices

Simpson index

9 -oPls pels
Shannon-Weiner index

e g gL - '
P D:i#SE P F H+SE
Altitude and direction (m)
205-605 0.00* 75.30 0.55+0.19 0.00* 10451 1.23+0.03
605-1005 0.00* 44.09 0.64+0.81 0.00* 161.04 1.14+0.09
1005-1405 0.00* 12.98 0.70+0.23 0.00* 89.71 0.760.17
E 0.00* 50.61 0.59+0.54 0.00* 143.44 1.21+0.06
Western
S 0.00* 40.03 0.63+0.02 0.00* 107.06 1.09+0.08
Eastern

Significance of coefficients difference with zero at P<0.05
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Abstract

Introduction: Scophularia striata Boiss plant from Scrophulariaceae family. In western states of
Iran, a plant of Snapdragon has traditional medical usage. It utilize as a disinfectant and for treatment
of stomach ulcer, infection of eyes and ears in the western regions of the country. Different parts of
the Scophularia striata have different medicinal properties. So that the leaf extract of the plant has an
inhibitory effect on the growth of fibroblasts and its seed extract stimulates the growth of the cell.
Materials and Methods: Spatial distribution and species diversity of Scophularia striata was
evaluated in Siahkouh region of Dehloran in 2020 with the aim of determining the appropriate
distribution pattern of sampling and selection of the environmental factors affecting the species
diversity of medicinal plants. Random sampling carried out according to w pattern in three altitudes
(205-605, 605-1005 and 1005-1405 m) and two directs: West and East. Spatial distribution was
evaluated by distribution indices, Taylor and lwao models and diversity indicators.

Results and Discussion: Different parts of Siahkuh Dehloran region have different distribution and
diversity and with increasing the distribution height, the Scophularia striata becomes random and the
diversity of species was uniform. All comparative methods showed that the distribution in the
elevation class 1405-1005 was not significant. Shannon-Wiener and Simpson species diversity index
also showed significant differences in three altitudes and two East and West directions of Siahkuh
region. The results showed the highest value of Taylor and Iwao coefficient in west direction of
altitude 605-1005 were 1.05 and 1.06 for Taylor and 1.18 and 1.17 for lwao respectively, which lwao
model fitted better than Taylor model according to R2 and P obtained from 605-1005 altitude. Other
indices values indicated the most amount of coefficient was in 205-605 m altitude and west direction.
There are significant differences between the values of diversity indices in 3 altitudes and 2 directions
of West and East (P<0.05), too. The most and lowest amounts of Shannon-Weiner index were 0.76
and 1.23 for 205-605 and 1005-1405 m altitudes, respectively. Also, among the various indices,
Morisita was better than others to show the distribution pattern of the Scophularia striata.
Conclusion: The results showed that spatial distribution of the medicinal plant S. striata was
cumulative in different indices and distribution pattern was randomly, species diversity decreased and
uniformity amount enhanced by addition of altitudes. By comparing the diversity of species and
distribution of Scophularia striata in other regions of the country and comparing with the results of
this research, the best conditions can evaluate for physiological growth of the plant in terms of
temperature, altitude, amount of sunlight, soil conditions etc. The results of the present study can also
be used in studies related to modeling the sampling of medicinal plants and suggesting suitable
breeding species to restore the vegetation of degraded species. Evaluation the distribution pattern in
different plants can help to preserve rare species of medicinal and ornamental plants. Especially in
the case of endangered plants, whether by humans or by livestock or natural disasters, the largest
number of plant species can be found with similar research, in an area with a specific distribution
pattern to achieve its full purpose with cost reduction used to maintain that species. In addition,
determining the distribution pattern with the study of species diversity in different regions can help
the researcher to determine what environmental or soil conditions in that region have caused the
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growth of these particular species, and the relationship between these plants. It is even possible to try
in breeding programs for cossing between similar species and genera with close relationship to
increase species diversity in that area and reduce the risk of extinction in the coming years.

Keywords: lwao, Plot, Taylor, Transect, Shannon-weiner



