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Table 1. Location and geographical coordinates of 22 studied Russian olive genotypes in Kerman Province
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Sampling areas Longitude(E) Latitude(N) Elevation above the sea Genotype no.
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O [ 50,5008 sbiws, 29° 42' 28.23" 55° 31' 20.18" 1771 2
Ghanat zereshk village/ Sirjan
oy [ S 503 (sl . .
e [ S0 S S 29° 42 470" 55° 32' 53.14" 1785 3
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Bidkhan village/ Bardsir
cals ol elw
] TR 29° 57' 41.94" 56° 34' 18.51" 2017 8
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e 5209 sls, 29° 54' 59.93" 56° 38" 50.5" 2090 1
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e 8209 s, 29° 55' 56.06" 56° 38" 32.9" 2087 12
Dashtkar village/ Bardsir
e 5553 Sl 29° 11' 58.63" 56° 38 28.87" 2089 13
Dashtkar village/ Bardsir
i 29° 57' 56.93" 57° 01' 21.57" 1753 14

Forest Park/ Kerman
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Table 1. Cont. Location and geographical coordinates of 22 studied Russian olive genotypes in Kerman Province
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Sampling areas Longitude(E) Latitude(N) Elevation above the sea Genotype no.
K Sk
r Sk ok 30° 15' 53.97" 57° 01' 16.98" 1752 15
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(S S e
F Skl 30° 15' 48.94" 57° 01' 26.67" 1756 16
Forest Park/ Kerman

(S S e
F Skl 30° 15' 54.84" 56° 38' 28.87" 1753 17
Forest Park/ Kerman

1 s foylo
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Pardisan-e- Ghaem/ Kerman

0 s Lo
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0 s Lo
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36 lws s /ol
B Slsn koS 30° 17" 25.59" 57° 07" 12.59" 1774 22
Pardisan-e- Ghaem/ Kerman
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Table 2. Studied varibles and their measurement methods
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Description/ Analysis method Variables

(LL) S Jsbo
Leaf lenght
Lwi) 5 Soge 20
Leaf width
(Pel) S o0 J5b
Petiol lenght
PeWI) S0 o0
Petiol width
TL) & b
Thorn lenght
Twi) = o,
Thorn width
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Leaf shape

(FIDT) o 5 &,
Flowering date time

(V) Gyanr Sloj | (V) s - lojs (V) sloyus
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(FIRD) o900 ¢y gu)b

() T sl 4o o(F) 50 90 Ao ¥ soen ol o «¥) y92 08 98 40 1) s 500 Jgl o L
Fruit ripning date

(FrL) 0gu0 J5Ja
Flower lenght
(Frwi) 0gae (2 ,C
Flower width
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Seed lenght
SWi) ,% e
Seed width
(PedL) 0ga0pd Jg]a
Peduncle lenght
(PedWI) 0ga0pd )J45
Peduncle width
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Table 3. Measured variables of 22 studied Russian olive genotypes, scale based on Russian olive descriptor (Assadi and
Janighorban, 2016) (for abbreviation see below)
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Table 3. Cont. Measured variables of 22 studied Russian olive genotypes, scale based on Russian olive descriptor (Assadi and
Janighorban, 2016) (for abbreviation see below)
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Table 4. The descriptive analysis of studied variables among 22 Russian olive genotype

lis aipaS it oS °)‘“é‘t"d"‘)"‘" Slyeedd
Variables Minimum Maximum Mean deviat}on CV%
2 sk 3.47 6.57 4.725 0.725 15.34
Leaf length
S S to2e 1.27 3.8 2.483 0.649 28.74
Leaf width
“5,"““’ Job 1.01 5.1 2.794 0.803 28.74
Petiole length
“5,”“ ‘{”C 0.45 11 0.739 0.209 28.28
Petiole width
A= ok 0.82 6.5 2.436 0.311 12.76
Thorn length
S "bf’c 0.35 1 0.704 0.221 31.39
Thorn width
S 1 3 2.454 0.670 27.30
Leaf shape
B 1 4 2.500 0.740 29.65

Flowering date time
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Table 4. Cont. The descriptive analysis of studied variables among 22 Russian olive genotype

clie wipeS e oSl M e
Variables Minimum Maximum Mean de\?i?[.ion CV%
o8 O &b 2 4 2.863 0.710 24.79
Fruit ripening date
il Jsb 1.18 2.77 1.871 0.470 25.12
Fruit length
o sL o
= ’E il 0.72 1.82 1.294 0.343 26.50
Fruit width
o Jsb 0.61 171 1.120 0.378 33.75
Seed length
BB e 0.42 0.78 0.579 0.160 27.63
Seed width
o900 23 s 1.23 418 2.288 0.812 35.48
Peduncle length
050 £ 2 0.67 1 0.924 0.087 9.41
Peduncle width
o5 )9 0.32 2.75 1.498 0.019 1.26
Fruit weight
R0l 0.25 0.78 0522 0.143 27.39
Seed weight
0guo wy &)
i 2 9 4545 1.445 31.79
Fruit color
o0 b 5 e 2 6 4590 1.259 27.42
Fruit aroma
oy S5 2 8 5.954 2.0811 34.95
Fruit shape

Twi (€m) s Job TL «(MM) 5y (o,e - PEWI (€M) S s Job :PEL (€M) S Sy Loye : LWI (€M) 5y Sy Jobo i LL 5955 G
SWi (€M),ds Jsb SL «(CM)ogee b3 b (o ,e FIWI (€M) 0500 Jsb FIL wogen oums; gu,i FIRD (20 J5 5,6 : FIDT (5 JS& LS (mm) 5 5 ,e
e FIA g congy S5, FIC (@) )4 059 SWE (@) 0g0e (339 FIWE  (MM)ogaops (s b 5,e PEAWI (CM)oganps Job PeAL (€M) & i b b ,e

ogs JSb TS o pabo

Slao oy oo bl ow,» L (Zirak et al., 2018)
CV‘ﬁ)oJquly@ﬁbwb)aoM ey
J992) 0 i (o8 Slio 5l &S Slio 4 by
485 & o Slides )l golass o axdl ol anl (Y
St Sal 00 A5 55 )98S (sogr sladiis (59,
! .(Safdari and Khadivi, 2021) el sos 3,155 L3
L oS Slio cpl slas, (pojlial ogos 4 YL polie
o>l s awlie (Abdi and Williams, 2010)a.b
Gooaiss Sllhas 4y bge slaosls Lo b adllas

Soge a5 aas oo lis E. angustifolia aisS  es

FURRYY) Lg).:w)o )5\..\.35).':'&; J&w Lo5.o.€ 0L )

2% 039 LIYVAL 9 05 +130) ogee (39 CV g (50le
5 s il VYA ogae Jsb o YFA+ 4 a,5+/V0)
Jsb (LVOIYA 5 jxe c5le +/YD) ogan shad «(VVTIAA
Sl +IVA) 3y kb g (LA/-Q 5 yie ile VIVY)
4o (Grygorieva et al., 2018) o 5,155 (VA7 4
loolinl dous gy YA (g9, ool plxl asdllas
VEA) ogee (339 CV g (5eSiles e 5 (B ool
VA VA AVATIPYPSK 290 A DUSRVINNINNGA /08 AN
g e g (YA 5 e ile YIYR) oges
.(Hassanzadeh ays )5 5,135 (LAVIFA «yia L\ I8 +)

and Hassanpour, 2019)
2% 0j9 UYVIAZ 5 0 5 VIVA) o900 (359 CV 5 (S0Lee
(LAY gio 5l $IVY) ogan Jsbo (/. YY/AA 4 +OY)
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Khadivi, 2018; Khadivi et al., 2020; Safdari and
able 5l dacuigy o5 8 og; Khasivi, 2021)
2T &5 Wiy sy (lsFoes 5 Ol s Sllogesms
sogde (¥ 5 ¥ Jshiz) o5 (39,8 sl aed o bag)]
2 55 B o LS g (S5 glo e S el
Foe i 85 slaallex (ol b g )0 (Siailex @ s
Lowiel (i, ns (Guilbault et al., 2011) ol
245 W s LSOk 5 800 3blie 4 et
aS gible 10 (Y 5V Jglaz) S, olo e pyddons
ogn ol oSl 35 S5 (a5 o5dle
9y 2 Sl Ol lales Slonn) oo po LSl
bl IS woe egee Slal g CudS alS
ol adlas ol mbs (Guilbault et al., 2011) ol
o8 9 Bl (Vb 55w (F) o)lad odgil o5 wad o
dibio 4 coigi) (nl 0 (293 shae g red wab il
Ol el & Blate (g pnyS ablats o5 oblogare
3O ogee S, 9 Kb Sleo o)l Gl cel Gl yaw
ol g9 3 anlllas cpl o 0l (o) p slaceSs)
ogee JSi ggi aw JS 0 (Y 9 ¥V Jolaz) wols las
St Slp helias g (Epe 03 @5 Jald amis
S5, (Safdari and Khadivi, 2021) cosl ool )15
FUNGA IRCIIPYL- I BRI R ERP- ESTA L LI B G
o B oy, losed S5y 4 SSS B bl
b ordg) slosd Soz (G clie pB)l (Sgu;
B (055 Slogrd) (sloj9l 5 (S o) (NS (3,5
.(Assadi and Janighorban, 2016) &l oo

Slae  Swor

S bl b (Suslstige Slic i (Sren
Sy A S (oo oy 2 ) Slbo plo g9, p b
Llyd Gy @95 IS &5 bl olic ol @
JB e el S il alila ez aiore

,o . (Hatami-Maleki et al., 2011) ol oo i

Sl ons U“)‘)f Slalae ).'L..u A Connsd Libcj.:.n )9
Sl Sy 635 pe sloygsh s el b
Wl Sy bgye 6layyiSl i (So39)9)00
G5 o bolueg S oS el ase olaicay oS
03 gde “SQL)‘ )915 éJLuQ u*’l-“‘ » .J.S)L) gy Y 0gae
Y b VY e E angustifolia 48 0 S Job
S p0d gy il YO B /Y o S 0,0 e sl
(Janighorban et al., ol oo yio gl VIF L -/F o0
SN 2 oS Sy ool ogdle v,y oo a5 45.2014)
GBSy iy s il b 5 S
Sl jlade cdle Jdoay (plas clls valys gty
reiione jg8 (230 33 S 318 18 5 (39 15) ey s
Jsb Sileo ol anlllas .(Faust, 1989) el wlisl
S,lge 3l yiaS olul Jai sl as ol las (e sl YIVA 4
lb,dT la bl asw sl Cuigis gl ool (i,15S
(Zirak et al., 2018; Hassanzadeh <.l 3,5 5 o,
Sy oy oSy Jsb Sl and Hassanpour, 2019)
o GB35 polio § iy pol anllls 5 pes Jb 5
Al pledel 5 65 e slagtnd slacss sl
3 ogme ;g (2SS loj oS IS o LS
Al e o A o pled )0 e slo, eSS
OleyS bl doiw slvwsgis.(Chalabi-Kabi , 1980)
(Assadi and wileas 8 %0 E. angustifolia 4545 s ;>
cos slacwiel; s, JSaJanighorban, 2016)

S3an b b5 S0t lges wallae nl 53 (o
by ioren ailas po b glaiz BWES  $sg
A58 & oaded (nl Bl wge daogas (o) 5 (235
9y bowyr o (V9 ¥ Jglaz) sl j550
(Assadi S8 E
Janighorban, 2016; Mousavi Mirkala et al. 2017;

and cosl ools angustifolia
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ghe )0 Colte (Sed (p i (S Olas o
Ky g ogme ey b o (P 0.01)  Jlezs|
(pS 005) (_JLO-A-" 6-‘4»4 o9 r=-/ OAY) 00 Caw gl

 =-IFYA) o5 & 5 050 G, )6 O
(a de-") J':‘.‘})f oanline

S olgee Sho 90 G Vb (S 0529 Oj90
— P90 Cho Comdy & Lo S (5 S ekl 5 b
!y (Hassanzadeh and Hassanpour, 2019).,
oy 3l S Slhe (S Olie (ed
Oy e 05 Slao g el (Ko
bl ol . (Ershadi et al., 2020) 6o )5 oolazul

Ao 593y YV Cpa 00 aslllas S Cliio # oy (Ko (s sl —0 Jgo>

Table 5. Correlation matrix of six qualitative variables in 22 Russian olive genotypes

ogse JS3 ol 5 ke ) ogee (e y )5 B J b xS
Fruit 0gae 0gan Fruit ripening Flowering date Leaf
shape Fruitaroma  Fruit color date time shape
oge S5 1.000
Fruit shape
og0n il 5 0.175 1.000
Fruit aroma
o3 Sz ) 0.166 0.134 1.000
Fruit color
. ol
o8 0%y T 0.438* 0.237 0.584%* 1.000
Fruit ripening date
o Bl
Flowering date -0.190 -0.171 0.051 0.321 1.000
time
Sr s -0.462* -0.125 0.110 0.134 0.237 1.000
Leaf shape

Correlation matrix in the probability level p< 0.05*

Correlation matrix in the probability level p< 0.01%*

ghe 5o g (1 =0/F0%) oge yh8 5 54 Jsb
ogee Job 5 osme 03y O (P2 0.05) Jlez|
= [$5 ) S s Job g Sy Jsb o =+ /OY )
odalie (I =-/FY0) om0 ()59 9 Sty Job 5 (1

(E Jsoz) ays,5

P<0.05 Jlois! o ;o Kivrod oy ¥

P< 0.01 Jliol mhaws 58 (Sinrod copo ¥¥

2 Sde Sl (Sinand (p i (o5 Slio o
5 o b oy s i (P 0.01) Jlaz>] zha
ogapd Job 5 S ped Job (M =21779) )15 Jsb 4
ogee (Gh8) By g ogme Jsb X =-/F))
(T = DFY) ogun ylad g ogmaps Jobo o =+ [BAF)
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Table 6. Correlation matrix of 14 quantitative variables in 22 Russian olive genotypes

Jsb P . . . SL . SL . ps S8l pye .
i i Sped Jsb Sy 50 A sk Pt oge Jsb ASL e s Jgb ASL e ogee p3 Jobo , ogs 139 PO
v v Petiole Petiole Thorn Thorn Fruit 0gu0 Seed N Peduncle 4l Fruit Seed
Leaf Leaf length width length width length Fruit width length Seed width length Peduncle weight weight
lenth width width
Sy Jsb 1.000
(Leaf length)
S S 2 0205 1000
(Leaf width)
J_”‘ > Jsb 0.460* -0.009 1.000
(Petiole length)
J_”” ‘{é’c -0.104 0.094 -0.26 1.000
(Petiole width)
>
e Jsb 0.104 -0.079 0.669** 0.152 1.000
(Thorn length)
=
’ “’dj'c -0.008 -0.278 -0.384 -0.11 -0.182 1.000
(Thorn width)
o5 Jsb 0.044 -0.22 0.033 -0.371 -0.147 -0.406 1.000
(Fruit length)
o5 ’Jﬁ b 2 0.009 0.09 0.229 -0.219 0.248 -0.451 0.584** 1.000
(Fruit width)
s sk 0.137 0.42 -0.084 -0.345 -0.249 -0.156 0.1 0.459* 1.000
(Seed length)
e L e -0.442 -0.128 -0.294 0.076 -0.253 0.22 -0.302 -0.314 -0.061 1.000
(Seed width)
oy 02 sk 0.366 0.026 0.601** -0.501 0.312 -0.369 0.426* 0.563** 0.391 -0.445 1.000
(Peduncle length)
oy 3 k3 b"_“é’c 0.309 0.301 0.206 0.213 0.266 -0.267 -0.209 0.101 0.168 -0.099 0.3 1.000
(Peduncle width)
=l O{" 0.425* -0.401 0.205 0.265 0.570** 0.142 0. 530* 0.075 -0.601 -0.248 0.122 0.167 1.000
(Fruit weight)
(Seed % o3 0.147 0.12 0.115 0.331 0.314 -0.514 0.210 0.11 -0.127 -0.156 -0.077 -0.026 0.165 1.000

weight)

*Correlation matrix in the probability level p< 0.05

**Correlation matrix in the probability level p< 0.01

AR
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S TEY 00isS nss a5 0 sl (5 >) aidge 90 o S
IYALY g LYYIAF 085 05 1 40 ol pds g Bogy Ol pss
odds Lyo,135 olael Gllae j08 @ azgi b og Ol sy S
ogme sy G)b g PCL L Sy JSC0 (o8 Sl 6l
AV Jgaz) ol las |y Cadte  Sad (i PC2 L
cladlie 4 a0 aile o ke Wiz GJLJ sla g,
Slas olaxs (48,5 adS ,5 ol S jsg, (PCA) Lol
—oalo }3JL;T 30 g il o lol adlhe (i 4 (5 iy
oS gy ol CollB e Slis slasi 5,50 40 b
=L ,ls . (Mohammadi and Prasanna, 2007)ss 5
oS sla e Tong slalop jo end osalin ol
sl adllas 550 Slao o ol (Saes JJog
ole Jsol a3l 8,b 5l (Abdi and Williams, 2010)
Sglie (o5 b (&S Do (23liel s (57 el
oo lagl PCA 5 Sian 501 b, bl ool
.(Johnson and Wichern, auil oglaie o b ciusls

ol 0 0l w05 Slao VF 550 ,02007)
Ol yaass IS TVVIVE 005,08 5 j0 Jol adlie iy o Guios
LYNBY 5 700/Y0 ool 54 PC2 g PCL sloaalge wisgs
£ Job «lio cnl o jlaoged 4z g | Slpss S
e (Kma (e PC2 L 540 Jsb 9 PCL o5
(Y Jgaz) wsls las

E. o 455 (59, 2 (0lSep 5 192,55 adlllas jo
Thw o b gre ol (Kien 5 multiflora
(F =+/7A) oge0 Hhad 4 0900 Job (p< 0.05) Jloz>|
aslllas ;o (Grygorieva et al.,, 2018) w05 (5,158
(E. angustifolia) ,5.5 o5 samiw 55, » 5,500
(1 =21AY) oga0 ;a8 L oI =+/VA) ogee Jsbo L ogee (333
Jsbo L oF =+/FY) ogee wabs b o(r =+/0F) o500 IS5 L
= IYA) S 59 b g (F=21F0) [y ks L or = IVV) iy
(Khadivietal., sls i s jlo cxe Siwaan (1
5 Jsb a5 Sl 0 a5 Wlesges L3,15 i 2020)
wlatdls §5S,n Sp Silea b fin Sp 20
oS g by egwe ol glls
(Grygorieva et al., 2018; Hassanzadeh and assgs
Sy90 ,0 yol> aslllas ,o axdly -l .Hassanpour, 2019)
Ol dzin slacuish ogue o3l 5 00,55 snlive v
Dgr Ay 0,90 ))Lw idions casllao

kel slodilie 4 4520

izl @ a5 aslllas 9)50 slovzin £95 4 4295 L
asllae 3,90 o 5 13U (i g e (e (51 (Lo
pgd 5 (PCL) Jsl sloadlse o ploil b g45 5
@iy polie 5l iy e 51 6,10)9% 2 Jdoas (PC2)

Aot aed) YV o LS‘S Cao VY Gn,; Cuo £y Lsi““‘“""h 9059 ylop (oS u....ilwb o 0339 polie —VJS..\?
Table 7. Eigenvalues, the proportion of total variability as well as eigenvector and correlation between six qualitative and 14
quantitative variables in 22 Russian olive genotypes

(Qualitative variables) .5 clio

Eigenvalue o34 ,olis 1.97 1.74

* Proportion cows 32.96 29.03
Cumulative csexxs il )l 32.96 62.00
leo Jol adlss Py adlye

Variables PC1 PC2

(Fruit shape) ss.eo S -0.688 0.454

(Fruit aroma) og.e pab g ,lac -0.413 0.407
(Fruit color) oge Cawgy S, -0.096 0.526
(Fruit ripening date) cgee (yous, fu,b -0.101 0.890
(Flowering date time) s J5 &6 0.773 0.432
(Leaf shape) S, J 0.846 0.339
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Table 7. Cont. Eigenvalues, the proportion of total variability as well

as eigenvector and correlation between six qualitative and

14 quantitative variables in 22 Russian olive genotypes

(Quantitative variables ) o5 olio

Eigenvalue o3 »olis 3578 2.592 1.92 1.793 1.001

* Proportion .. 25.55 18.51 13.71 12.80 7.15
Cumulative sezs bl 25.55 44,07 57.78 70.59 77.74

Slao Jsl adlge Py adlze Py adle plez adlge iy adlge

Variables PC1 PC2 PC3 PC4 PC5
(Leaf length) Sy Job 0.440 -0.047 0.396 -0.501 -0.477
(Leaf width) S » Segs Lo ¢ 0.191 -0.34 0.711 0.249 -0.115
(Petiole length) S yes Job 0.699 0.348 0.073 -0.312 0.132
(Petiole width) S yes 5 ¢ -0.322 0.51 0.441 0.441 -0.112
(Thorn length) > Jsbo 0.472 0.712 0.097 -0.084 0.29
(Thorn width) > 5, -0.618 -0.012 -0.12 -0.614 -0.055

(Fruit length) sge Jsbo 0.481 -0.209 -0.674 0.305 -0.2
(Fruit width) oges i b o,e 0.706 -0.238 -0.241 0.271 0.217
(Seed length) ,3 Jsb 0.349 -0.766 0.226 0.056 0.189
(Seed width) ,3 L3 L 5. -0.608 -0.143 0.019 0.084 0.627
(Peduncle length) ogeeps Jsko 0.865 -0.115 -0.138 -0.269 0.148
(Peduncle width) sgeaps Jé b (o ,e 0.356 0.161 0.622 -0.082 0.276
(Fruit weight) og.s 35 0.086 0.836 -0.251 -0.132 0.029
(Seed weight) ,d 59 0.219 0.375 0.03 0.729 -0.17

sl pyo 1y @lyss S 7VFI0 9 1VAIA sy
pl,8 s, 050 wlal ., .(Safdari and Khadivi, 2021)
60.5 Slaws aiws 90 B Ward &J"’s) 9 UMJ)&“:I
—09,5 plaS Wl S8 3o 09,5 A 4 g5 g

A sl Ki) 04 sladgr e b Gulaie gon

(Y

J5 s 5l oo 0wz sS4 gl gy 1 *

B et Sz 65y 2 opiie wiz asllas o
4 Jol dalie g0 doiw S0 SausTy, o S
Cwols Glas |y Sl s JS AYAY g AY/CA cus
1 Gy aslllas o (Mousavi Mirkalaetal., 2017)
ol oJol addie 1 Slnl s slacadss s,
4 PC2 gPCL 5 wogy &l yunis JS AVEAY sussS

E]

0
PC1
u.f:.:: Cdo £ Ag‘lg: r \})‘5 }tjl‘1 .la.m’: X% él:'t.‘l" (PC1/PC2) Js‘ 4&]5.4 99 Ail;g e ;;\.:3’.‘3 Yy ‘5‘)4 c;)l;_):&..;l P‘;s)&é -\ JS..::

Fig. 1- Scatter plot dendrogram for 22 Russian olive genotypes based on the first two principal components (PC1/PC2).
Produced by Ward’s cluster analysis, based on 6 qualitative variables
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Fig. 2- Scatter plot dendrogram for 22 Russian olive genotypes based on the first two principal components (PC1/PC2).
Produced by Ward’s cluster analysis, based on 14 quantitative variables
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olie (p il ails pgllae Jlas g W39y 5y e
IN O Oezred 5y g ogee oSy dlul (I ISS
slaasliyn 5 jp (Sp Slie 5925 035 osaliv
5 oolanwl asals Wil o o] (59, Gom (>l
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O (o5 Slae pl Sg,00 &S Sy o () JSB)
bowisss 5 @bz oduls G gakie Sl
lize Gblio (slocudsiy oS (dae (pay 2,55 Jol>
g (V JS8) ails 092 09,5 4w 12 50 lo,S L]
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(F) 03,5 10 2l @ ol Sblogeme (F) o)lads

aols 1,8

& 5 4o
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Introduction: Russian olive (Senjed) is planted in a large area in Iran, and at the same time, there are limited
natural habitats for its species. This elder tree can be found in different types of soils and moisture conditions,
but preferably it grows better in flood plains and humid coastal areas. Russian olive has a special place as one
of the important products of Kerman Province. The area under cultivation and the amount of its production in
Kerman are 309 hectares and 1100 metric tons, respectively. In this province, native trees are mainly cultivated
along streams and on the edge of fields due to the deliciousness of their fruits. In spite of the wide variety and
potential of it, there is less information available on the number of species and the genetic diversity of local
genotypes. This study, as a preliminary investigation, showed the existence of high morphological diversity in
the native Russian olive genotypes of the province, which reveals the importance of using them in future multi-
breeding programs.

Material and methods: In this research, six qualitative traits include fruit shape, fruit aroma and flavor, fruit
skin color, fruit ripening date, flowering date, and leaf shape, and fourteen quantitative traits including panicle
length, panicle width, petiole length, petiole width, thorn length, thorn width, fruit length, fruit width, seed
length, seed width, fruit tail length, fruit tail width, fruit weight, and seed weight were studied between 22
Russian olive native genotypes from Sirjan, Bardsir and Kerman regions.

* Corresponding Author: Email Address. j.farrokhi@areeo.ac.ir
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Results and discussion: The results showed the existence of many traits among genotypes. The average fruit
length was 1.87 cm, fruit diameter 1.12 cm, fruit weight 1.49 grams, seed weight 0.52 grams, leaf length 4.27
cm and leaf width 2.48 cm. The highest fruit weight and fruit quality and flavor were reported in genotype
number (4) of Mahmoudabad, Sirjan. The highest positive correlation coefficient at the probable level (p<0.01)
was observed in petiole length and spine length (r=0.669), petiole length and fruit tail length (r=0.601), and
fruit length and fruit diameter (r=0.584). Analyzing into main components in qualitative traits showed that the
first two components explained 62% of the total changes. In quantitative traits, the first five components
included 74.77% of the total changes. Based on the dendrogram of the scatterplot of quantitative and qualitative
traits, all genotypes were divided into three separate groups. In the present research, the classification of masses
based on quantitative traits did not follow their geographical distribution.

Conclusion: The highest fruit weight belonged to the genotype of Mahmoud Abad Sirjan, which is a tropical
region of Sirjan, and it had a sweet taste and a good aroma. The highest correlation values of traits were
observed in PC1 between the traits of flowering date, leaf shape, leaf, fruit and seed dimensions, as well as
seed weight. The presence of superior leaf traits and the subsequent improvement programs on them can expand
the scope of use of elderberry from the fruit-only state. Environmental conditions and being at different heights
above sea level do not play a significant role in the classification of genotypes.

Keywords: Dendrogram, Coefficient of variation, Morphologic, Correlation.
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