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Figure 1- Location of studied habitat.

1- Sputter coater

2- Plastisity

3- Discriminant Analysis

4- Principal component analysis
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Table 1- Geographic height and coordinates of the studied habitat.
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Figure 2- Measurment of stomata morphometric (x40 magnification)
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Figure 3- stomata density measurement in surface (100 x100w) with x10 magnification.
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Table 2- Variance analysis results of studied attributes in case of nested scheme (mean squares).
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32.80° 513,59 (Qs50) €555 S58 b
Stomata small length()

24 67" 91.03* (03,50) 555 Sy o0
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Table 3- Statistic data abstract six studied attributes on leaf stomata (Betula spp) in tree habitat

Siahmarzkoo, Sangdeh, Shahrestanak
Siahmarzkoo « 5 s obous
[Py TO Sopdb G Sesdb e SES P Gioala die A1k
Studied attributes Stomata large Stomata large Stomata « 3 5, Stomata « 35, Stomat: Number (8355 JS5)
length(w) length(p) large width(n)  small width(y) _ arca(um’) stomata Shape stomata
Ll\)f‘:‘ 4320° 3067° 3111° 1312° 1075.13° 1232 138
ean
TA’F ai‘t: 3328 19.98 2355 775 75649 5 . ;‘fd&f‘ y
n retchea ellipsol
L“'\;l” fj;t*a’ 5449 3048 4460 18.98 1680.11 18
ax
o) gai 3liad
40 40 40 40 40 40
Number of sample
D ezl 071 067 067 041 3629 042
Standard deviation
S:a‘m ‘;‘f’*‘ 455 425 426 261 22954 271
ard error
Sangdeh o,
o e G Sopdk G SES sk e SESLEF Ginoale dise A1k
Studied attributes Stomata large Stomata large Stomata 5, Stomata « 3, Stomat: Number (6335, J52)
length(p) length(p) large width(n) | small width(u) = @ea(um’)  stomata Shape stomata
“',\’,qu 36.62° 2379 28.10° 12342 838.21° 11.85° 1.30
ean
L‘JF a}it: 26.19 1359 20,99 679 51167 7 Str;m jﬁgo y
n
L“'\;l” fj;t*a’ 4808 3361 3883 17.18 143475 16
ax
iyl A5 ) 40 ) ) ) )
Number of sample
Szl 089 075 062 0.44 3350 033
Standard deviation
S:akr’]za:;‘g:;r 567 478 397 28 21101 209
Shahrestanak <l ¢
i S0SndE GBS S UL Soxpr SES 2 Gy ool whssis sk
Studiéd attributes Stomata large Stomata large Stomata « 3 5, Stomata « 35, Stomat: Number (435, JS2)
length(p) length(w) large width()  small width(u)  &ca(pm’) stomata Shape stomata
L'\)Afﬂr‘ 3892° 25.49° 29.41% 1259 933.41° 1315 132
ean
L“JF a};‘:a’ 2000 1861 200 7.35 54521 10 Str;m jﬁgo y
n
L“'\;l” fj;t*a’ 5046 3043 4075 2080 1562.37 20
ax
o) gai 3lad
40 40 40 40 40 40
Number of sample
S ezl 1 0.80 069 050 3896 031
Standard deviation
S:;;;;‘:r:;r 6.38 507 436 317 246,44 2
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Table 4- Correlation between stomata attributes with geographic characteristics habitat.

S eel. SEESE e SmSdb Sl
S35 S35 390 390 390 590
Stomata  Stomata Stomata Stomata Stomata Stomata
densit area small large small large
Y width(p) width(p) length(p) length(p)
CE._« j‘ CUJJ\
-0.13 _0.62-35:--31. -0.17 _0.46-35:- _0.70"6-*- _0.62-35:--31. LY_))
Height from
sea level(M)
Longitude
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Figure 4- anomocytic form of stomata (A. photography by light microscope, B form schematic)

(Sl 3 B (g8 @ iRy Ko b )l 2 oS0 A) W55, Sl p 4 -0 S8
Figure 5- paracytic form of stomata (A. photography by light microscope, B form schematic).
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Figure 6- Position of stomata in below ‘surface of leaf then epiderm cells of leaf surface with
electronic microscope (A Siahmarzkoo, B Sangdeh C Shahrestanak upper stomata from
epiderm cells).
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Table 5- Correlation between studied attributes with first and second function of Discriminat analysis
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Figure 7- Transmittal of basses tree in Discriminat function axises space.
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Table 6- Result of Discriminat analysis.
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Figure 8- Attributes plasticity schemes of trees stomata in studied regions.
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Abstract

Background and objectives: Stomata morphology as a taxonomic standard has
been used for many years to determine different spices in a genus. This research
has been done to identify the different types of stomata and determine its position
relative to the epidermal cells of the genus birch (Betula spp.). Also the importance
of these morphological characteristics especially stomata type has been studied to
separate different species in a genus with the aiming supporting existence theory of
different species of the genus Betula spp in Iran and quantitative and qualitative
parameters has been investigated in relating with stomata and along cells decor in 3
different population.

Materials and methods: Three sites in the forests of birch trees including
Siahmarzkoo, Sangde and Shahrestanak has been selected. In every habitat, leaves
were collected from four geographical base from outer of crown from 10 trees with
minimum 100 meters distance of each other. The photos were taken by light (x10
and x40) and electron microscopy and morphological traits of stomata were
measured. Nested variance test were used for meaningful survey and differences
between stomata quantitative in different populations and diversity between and
within populations of the three sites were investigated.

Results: Significant differences in nested layout analysis were calculated between
large and small stomata length, large stomata width, its area and no significant
differences between small stomata width and densities in different populations. The
highest and lowest stomata area related to Siahmarzkoo and Sangde respectvely.
Correlation between stomata traits and geographical habitat characteristics showed
that length, width and area of the stomata decreased by increasing height above sea
level and will increase by increasing latitude and longitude. 70 percent match
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between stomata characteristics and ecological conditions of the habitats were
showed by Detection analysis. Two types of stomata including paracytic and
anomocytic were identified in this genus with paracytic dominant. One similar type
of stomata was recognized for three sites in terms of position of stomata in
comparison with epidermal cells and in this type, stomata located over than
epidermal cells.

Conclusion: Birch is more seen in the mountains compared to other species so it is
tolerant in height difficult climatic conditions. Stomata cannot be used as a marker
for predicting birch species in Iran because all studied parameters has been showed
the high influence of environmental conditions.

Keywords: Discriminat analysis, Betula, Stomata type, Area stomata
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