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ABSTRACT

Among the most suitable shrub species in order to rebuilding destroyed areas is different types of almond specially
amygdalus schoparia.lran is located in a half-dry, dry region of the world. This shrub belongs to Iran torani and
zagros region and occupies larg areas in many parts of iran and its neighboring countries. This research has done
by the aim of investigation of the morphological variety of branch in two habitats of abyek town including
Rahmatabad and Miankooh.This research performed to investigation of A.schoparia branch morphological
diversity in two natural habitat with the names,Rahmatabad and Myankouh in Abyek city. From 48 individuals of
shrubs in two habitats sample branches were collected in a completely random way. The branches were collected
randomly from 48 individuals of shrubs in two habitat. Quantitative traits including branch length, branch diameter,
branch angle at the junction of the trunk, the number of sub branches, number of buds on the branches and
qualitative traits including branch healthy, branch form and color surveyed. Cluster analysis based on sguared
Euclidean distance grouped in 5 groups containing Morphological characters distinguishing with distinct attributes
offered . Shrubd on the results of this research it can be concluded that viewed differences are mostly created as a
result of environmental factors.

Key words: amygdalus schoparia, branch, morphological ditgrsiuster analysis, Qazvin, Iran.

INTRODUCTION

Iran is the main center for distribution of gemumygdalus., L and in fact, this is one of the most importantredats
of Elburz and Zagros mountains, stepps, mountaidssami desert localities in IraAmygdalus is one of the most
problematic genera in famillRosaceae and taxonomy of this genus like many other generthis family with
numerous problems because of high degree of vami&ti morphological conditions(Khatamsaz 1993htiws high
degree of variation within one species, high hyzetion inter species and high homoplasy under oggodl
conditions.

Amygdalus scoparia species is one of shrub reservoirs of Iran. Exgessgnsitivity and attention to northern forests
of the country has caused ignorance and negldgtieodfficials about forests outer the northern sr@ad as a result
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they are exposed to destruction and reductionhénpiast few decades the majority of nomadic pebale been
using the woods cut out ohmygdalus scoparia in order to make coal and fuel. During 70s exeeutstate
organizations such as Department of Natural Resguand water shade have got familiar with this tgpd its
importance and begun the rehabilitation of mountaieas by operation of seed and seedling plantaifon
Amygdalus scoparia. This species is a valuable source of vegetibfer human nutrition and health with relatively
high oxidative stability (Abbey et al. 1994; Blid999). Amygdalus scoparia kernel oil showed significantly
unsaturated to saturated fatty acids ratio andutztked oxidisability value than those of olive (Harhosh2008).
This species has high economic value, too. beingor of light and resistance against drynessdwheat and
saline soil is of most important ecological featud almond(lrannejad parizi 1995).wild populatiohalmond
species present an extended morphological and rggligal area in west and central Asia(Tehranifar
1998).Regarding to vegetative form, the speciedmfgdales are distributed as four forms in iranubls with
brachyblast (short shoots), shrubs without bradsttdnd spiny shrubs (zarinkamar1993,zarinkamaiDémarvand
2006). Regarding to their branching outs stabaityonds are divided to three groups of thorn lessdhing out,
more or less thorny branching out and thorny bramgebut(Sabeti 1956). Also roundness and grooveesiomes as
were criteria for separation of different speciessues such as incompatibility of almond varietiesl their
geographical spreading in extended level and effédifferent climate in this biological realm makdifficult to
study and classification of different types of wélinond (Chaichi 1988). since using morphologicathods is one
of the oldest methods of classification of plantsl &ecause of extensive multiplicity of almonds pihaiogical
characteristics, aim of this research as an irgtial basic study, is introduction of branch featwae a morphologic
classifying factor forAmygdalus scoparia. This research is trying to recognize whetherehsrsuch a variety in
almond types and if yes how much? This researchbeatompleted with further studies in the futurd &e used
genetics and plant classifying studies.

MATERIALS AND METHODS

This research performed in two habitats of Abyewrs protected area of natural resources officeudiol
Rahmatabad at 50° 325" to 50° 34 57" eastern length and 36° '0B1” to 36° 06 37'north width limit and
miankooh at 50° 2905" to 50° 29 23" east length and 36° 087" to 36° 05 38" north width. Rahmatabad habitat
with average annual rainfall of 265 millimeter isdwvn as a reservoir since 1389 and is placedgdt latitude of
1750 to 2020 from sea level. Miankoh habitat witkerage rainfall of 240 millimeter per year is lozétat latitude
of 1380 to 2000 meter from the sea level. Soil @hbareas contains notable percentage of lime asddcated in
Loam texture class(clay,loam and sandy loam). Mpmtion of the habitats has stony mood and a ficthoubs
have gshrubn between them and trough their protec#4 shrubs were selected randomly in each habithfrom
external part of each shrub crown one branch waarated from last branching out.Then a few featlikesbranch
length, diameter, angle, sub branches and budsa@meé quality features including health and fornmbadnch, its
size and color were measured and registered. Mabmnalbout each shrub altitude calculated by GP$&sgysshrub
height and total of shrubs diameters was registdfedt, using cluster analysis (ward method) shrubder the
investigation were divided in different clustens.drder to compare the feature averages betweehahitats T test
exam was used. Quality features of two habitatevesralyzed using Mann Whitney method of analysis. W&kd
SPSS(version16.00) software in order to analyzeléta.

RESULTS

T test exam presented significant differences aboamch angle in two habitats. In Rahmatabad hathita most
branch length, angle, number of sub branches awestenumber of buds and Miankooh habitat most Wranc
diameter, number of buds and least diameter weserebd. Least range of branch length and angle agual in
both habitats. Specification averages of latitutsght of almond shrubs, branch diameter and nurabéuds in
Rahmatabad is more than in Miankooh.instead theifsgion average of shrub diameter, branch aaglénumber
of branch that branching outs in Miankooh habganbre than Rahmatabad. (chartl)

Table 1. Average of factors in two habitats

ean . . Shrub Branch o Number of Sub
sité Altitude(m) | Height(m) diameter(cm) Length(cm) diameter(mm) Angle(*) buds branches
Rahmatabad 1836 1.49 14.6 29.32 4.04 36.95 34.7( 2 6.
Myankouh 1484 1.26 19.04 26.04 3.97 43.76 24.66 283
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The result of cluster analysis of two habitats pabthat there is a significant difference betwesetdrs under
investigation. (Fig 1.2) cluster analysis basedsqnared Euclidean distance of specific parameterima two
habitats presented five groups with different motpgical features oAmygdal us schoparia (Fig 3).
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Figurel. Rahmatabad habitat Denderogram
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Figure2. Myankouh habitat Denderogram
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Figure3. synthetic dandrogram of two habitats.
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In figure3 1-24 belong to Rahmatabad and 25-48rgeto Miankooh.group 1 with 12 subjects that Qtafm are
from Rahmatabad. Group 2 including 3 subjects ftamm gshrubing plces.group 3 with 16 subjects eguatim

both habitats. Group 4 with 3 subjects that althefm are from Miankooh site. Group 5 with 14 sutgdbat 10 of
them are from Miankooh. Then average of features aempared between groups.(chart2)

Table 2: average of group features

ean

gro Diameter(cm)| Angle(°)] Length(cm) Number of buds Niemof subbranche
1 3.66 18.83 36.62 21.19 4.5
2 5 39.66 25.33 66.66 21
3 4.53 55.87 38.6 32.9 5.93
4 2.1€ 57 21 1E 4.6¢€
5 3.89 37.64 17 35.07 8.75

These five groups, based on these variables, diffeeent amounts (1-5 diagrams)
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Diagram 1: diameter (cm) comparison of branches ithe groups
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Diagram 2: angle () comparison of branches in the groups
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60 -
50 -
40 -
30 - H Angle(°)
20 A
10 -
0 T T T T 1
1 2 3 4 5
Diagram 3: branch length (cm) comparison irthe groups
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Diagram 4: sub branch nhumber comparison in the grops

Number of buds

70 -
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30 - B Number of buds

20 -
10 ] '

Diagram 5: branch buds comparison in the groups

Number of subbranches

25 1

15 A

B Number of subbranches

The results taken by Pearson correlation betweerbeuofbuds with shruldiameters, branch diameter and nurn
of sub branches presented 1% positive correlatigang. Branch angle with latitudshrut diameters, branch
length and number of branch branching out, presemtgative correlatio(Chart 3).

Chart3. branch features correlation

altitude | height| Shrub diamet¢ | Branch lenght] Branch diamet¢r angleNumber of bud | Sub branches
altitude 1
height 0.236 1
Shrub diameter | -0.219  0.407 1
Branch lenght 0.109 0.114 -0.009 1
Branch diameter 0.63 0.357 0.016 0.151 1
angle -0.13.6 | 0.00f -0.12 -0.22 0.11¢ 1
Number of bud | 0.3¢ 0.22( 0.29¢ 0.001 0.457" 0.67 1
Sub branches -0.213 0.031 0.295 -0.245 0.252 -0.005 0.645 1

**correlation became significant in 1% level. ” Correlation became significant in 5% level.
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Qualitative features
Four codes were allocated for branch health: 1kinedranch — 2- wounded branch — 3- branch withhearyness
— 4 branch with mold signs

Five codes were allocated for shape feature ofdbrah- straight — 2- with curve or tendency — 3ntbe 4 semi
circle — 5 wavy

And for branch color there were three codes: htlgreen — 2- yellowish green — 3- dark green

Significant differences between branch health aadshape were observed. Mann-Whitney analysis ositris
presented significant differences between two hébibnly about color feature.

DISCUSSION

Considering high genetics variety of almond mastgs,variety is not completely recognizable troygfonotype
observations, because plant phonotype cannot dipiotal genotype(Staub, 1996). Considering “dgnam” of
regions under investigation and variety of subtelissin Miankooh it seems that morphologic varietyranch in
Miankooh is more than Rahmatabad. Considering geei@ver height in Miankooh in comparison to Ratabad
and similar variant condition shrubs on number gttdre, it might be able take the presence of réiftegenotypes
as a cause of this fact. Group 4 consisting 3 shftdim Miankooh habitat have not been mixed witly ather
group. Quality investigation demonstrates the imgaous quality of shrub stem in these three shftdra health
point of view. These shrubs contain wounded stemisdisorganized crown and branches that can bedrhabitats
because of animal grazing or genetic closenedseskt shrubs with others. The result of being sfittshows that
the higher the elevation from sea levels the smtike diameter of the shrubs. The smaller the aofglee shrubs of
the branch and the less the number of the incitleré@ches. So, the groups with more shrubs floenhabitat of
Rahmatabad, according to average of these 3 ckasashow less numbers (group 1). The result abeuength of
the branch presents that, the bigger the diamétdreshrubs, the smaller the length of the brascra the bigger
the angle and the bigger the average of the diamefethe branches (group 5).Group 2 with two shritbm the
Rahmatabad habitat and one shrub from Miankoohtdtabave the biggest average of the number of émtal
branches. Every three shrubs have green color avigbllow hint and a curve, the reason is recognizeg by
morphologic investigation. Group 3 has the equahber of two habitats, in characteristic averagesy show half
of characteristics of one habitat and half charaties of the other. These characteristics incltitke biggest
average of the length of branch and the less nuwitide incidental branches similar to the subjett®ahmatabad
and the average of the above diameters and biggemeter of the branch and also less number of émta
branches similar to subjects of Rahmatabad andjawérage of diameters and bigger angle of thebshand
relatively big diameter of diameters are similar Miankooh. In fact it seems that clusters of eaelitat in
categorizing the sets of two habitats are proteatetl mixed with other similar subjects of the habiAt higher
altitude seems the lighter the color of the brasctSince in higher levels by getting more lighe 8peed of
decomposition of chlorophyll of plants is increasedwounded shrubs and branches with mold sigmeitd, the
branch colors are lighter shade that is shows #neygetting dry. It seems that the considered rdiffees between
the groups are mostly created under environmeamizbfs. It is recommended to use statistic methochulti
variant analysis to basic signs and pay more atend relation of physiological and soil factorgglwmorphologic
factors so that the environmental elements be exhagthe research results. Leaf interpretive dtaristics are
obvious signs for separating almond specious (\&af&2®908). By entering leaf and seed morphologyhaf type
more exact conclusions are gained, too (Zeinolabek881). When in laboratory situations are reduy genetic
differences will be investigated by either propa&mator seed plantation. Tahan (2009) used micrdgatéSSR)
local derived from both expressed sequence tag YB8d an onymous genetic sequence to explore thetige
diversity and population structure Afnygdalus nana (an endangered wild relative of cultivated wilenahd) in
Xinjiang of china. in particular, the populationllested from Tacheng Couny (outside the protecteds) had the
highest levels of genetic diversity and had sigaifitly different genetic constitution from otherppdations.

Vafadar(2010) examined Pollen grain of 16 speaiesthree hybrids of the gen@sygdalus L., representing two
subgenera and two sections distributed in Iranigigt land scanning electron microscopy. Results sldothat
among pollen grain characters, shape is usefulacter solely for separating of taxonomic rankedramian

Amygdalus specially in sub generic or section level.
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We need more data sources including molecularchigimical and micro morphological data for taxonahic
resolution and evaluation of relationships amoregrggs in this genus Vafadar(2010).

In general, the morphologic features cannot piteganiety of Amygdalus scoparia type, alone.
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