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Evaluation of fruit morphological properties of some wild barberry (Berberis spp.)
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ABSTRACT

Barberry is a small fruit that grows in the wild in North West of Iran. Evaluation of fruit and seed characteristics can be
useful in selection of superior cultivars for commercial cultivation. The aim of this study is to better understand the
characteristics of barberries in order to use in breeding programs. The area and barberry genotypes were identified and
sampling of them were done, then were transported to the laboratory and attributes such as length and width of fruits, seeds
and leaves, fruit color were measured. Cluster analysis was performed on the basis of Ward's method. There is high variation
in some traits, including berry weight, berry length, flesh weight, seed width, color characteristics such as a*, b*, Hue angle
and chroma values. The results indicated that SH14 genotype had the largest fruit. Leaf traits, including leaf length and
width significantly correlated with fruit traits such as weight and size of the fruit and seed length and width. The 3 main
factors were explained approximately 68% of the total variance. According to cluster analysis, genotypes were divided into
four main groups. Genotypes in group A had highest average length of pedicle and a* and b* color variables of fruits. The
hue angle had a significant role in separation of group B. Also, seedless genotypes were located in group C. Genotypes in
group D had a higher average length and width of leaves and seed number. The results obtained might be helpful for
breeders who trying to develop new varieties.

Keywords: Barberry, correlation, factor analysis, morphological characteristics.

* Corresponding author E-mail: shalizadeh87 @yahoo.com Tel: +98 4433660926


WWW.SID.IR
WWW.SID.IR

VWAF e o) 5yl FA 550 el Ll psle YA

SaSl (ol a5 g 00w gl el
Lo e, lad saels wlpdlas o SlawST )
Sl oo duS Oldlas 5 isuelyl 551
Rounsaville et al., 2010; Mozaffarian et al., )
.(2008; Kafi et al., 1995; Kolar et al., 2010
ol as il ooy las Sleend g8 s pwy
NTERP NN SR PVCA L V| VRNSE R
G glosl g loassl 5 daadss 5 dagibasssi]
Saied et al., 2004; Arayne et al., ) o,ls .5 calize
(2007

£95 (shol Gblis 8505 55 230 15 L ol
gt LS dies,8 llas (S35 RS LS
o 5l 8 K2y o)l Sl SVsane
Slcurex> 3925 JJo 4 a5 il olvegess,
f Ol alex 5l 585 sl o Sty
©loS Jolis adsl lagimgyy el axiws
@lolid Caz o ol gy g e lacaisi
el oL ! clis g Lo

s S5s 9, s,y L (2013) Ahmed et al.
a5 W8S aml LS e S5 (Selslstee
B ad ol slahele o1 03 Jore 5 i)
SKEy5 g i Byl 5 o ,Shee ) Dol
Bottini et al. lawgs oalplos! sla ow, p j8awn
Sl eSS &L amie  (2000)
P Ay Sy W5 e 0 (47 PJE
Heidary et al. ws)ls os>g Ld 9 ol Cgim
P Sy SRS ESS s, e b (2009)
Sty BB gl as wisly las flul s glayli!
ool glaplinl oy S5 glacarer o
5 > s, (2007) Akbulut et al. .s,ls 54>
(Berberis vulgaris L.) i,; sgu0 (S0 3ud (olo>
gee CBsS A g (g lawgie Cumd wile
o9 ()9 9 o Job ogme (o8 g Culis
iols bl aS 5 o 1y gy

olas (54, (2012) Kremer et al. aS v, » ;o
B. croatica iy 4555 90 ) g 090 slo Sig 9
a8 F ass wosls plxil B.ovulgars L. 4 Horvat

Jsb S g 009 Glunod 35 93 10 ogee JSI &S

o0

Berberis spp. ole ob L logs glass o S
S Y B ] elas | as” el Berberidaceae &,.5 ;|
5 00 9,5 b loggd e Sy 4 ol ooz
5 Sl oyl slaaslais L I s QT g
sl 03005 g IS (s oS5 )508 55 o Sgee
Ol blsl 9 ke ol axis s cnl (2 S
(Gundogdu, 2013) 5 .5 s & y50
Ol S Sy anSady (o 3S ) olpl jeiS
Ol 9 olulz Gbal Gl inl )3 a5 ol
ase Y A Kooy rals Lzl o b ol
3o, A0 ades (Jeame cpl cilS p5 ool
Mokhber Dezfuli et) o ,ls Lozl o) > Sy
Cewl digS O+ ¢ 590> ,o Berberis .. .(@@l., 2013
(S35 Shs)l bl i 0 Jsereysbay oS
Cg> g oameYL] SOy Jbs bl (S
T Mg oo S LS o iblie alex 5l Ll
Ol 51 a5s5 90 aS o 1o 0939 ol pl yo olS cpl 5l a5sS
B. orthobotrys Bienert and B. khorassanica )
Jlets olelis )| o Tramis (Browicz and Zielinski
Ol sloessais) olal (Byb wszr g G
B.crataegina &s5 g auiS oo o, (bS50 5k oS
lodsS gy il ooz laads o DC.
4, 55 B.ovulgaris L. ¢ B. integerrima Bunge
Sl Ghagy Cog skl 5 555 «Elo®) lmby,d]
.(Mokhber Dezfuli et al., 2013)

b3 @l olS ek 5l S S
S35 Sl Pl s Wl sled s
odd )58 ol ol slecend dan (g leii
ol ol dio, a5 syls ogzy gaaled ol
5 OeebeoslsS el i O7er e
ao Cudled 5l los S Cad 4 cads b g
sleasslSIT (Rajaian et al., 2006) ol 9,500
okS Blu Cawgy 5 poi, et Sl Olgiee 1) S5
aS o9, Lolys (Duttaetal., 1972) 5,51 cows &
RS 950 wS Jold oad )15 S5 sl


http://fa.wikipedia.org/wiki/%D8%A2%D9%85%D8%B1%DB%8C%DA%A9%D8%A7%DB%8C_%D8%B4%D9%85%D8%A7%D9%84%DB%8C
http://fa.wikipedia.org/wiki/%D8%A2%D9%85%D8%B1%DB%8C%DA%A9%D8%A7%DB%8C_%D8%AC%D9%86%D9%88%D8%A8%DB%8C
http://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
http://fa.wikipedia.org/wiki/%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86
http://fa.wikipedia.org/wiki/%D9%82%D8%A7%D8%A6%D9%86%D8%A7%D8%AA
http://fa.wikipedia.org/wiki/%D9%82%D8%A7%D8%A6%D9%86%D8%A7%D8%AA
WWW.SID.IR
WWW.SID.IR

va w5y el (B bgme (Wi (2lsS (o) 2 i g 03lile

Sy by el YO b o obmbydl
SLEb 09,8 dRislel 4 Siyo o g cadisygle
51 ool b laoges ol (o lgSs Jloxsy o 5 Jls!
Sl dlge den b wiad el (S ol
Loyl 5l o 5,5 5 b looges oSy o)l alax
5 L gl 5l gl (ldlar cusdse o5h o
ol 00 00,51V Jgur 5 Loy spgloS Jomo
Wb (bl Blise (ASTg (oS Db gy p 0ol 50
bgiye Dlio 5550wl sl S g 5% g Sy
a Lo Slio g Foylul gl s ool bl &
3 waae 2ye g Jobo .l colaiul ogee 00 5l 5 S,
) gl ) Jlzms eSSl ool b Sy
Somibaz L) Jlazms o3l5 b bk (9 (e
S5y iyl g Ghled oy 5k el (p)S e/e )
Jo Al w1 olatul b o
2 Sy Sl 5l i ol bl VYFAsunset H
ol sdn mhaw l eslatul b olSiws iges
L aise Joli Lab 5, Jow i o,Jls (L=100)
& adlge (deiw) Vo b (obw) ¢ B0g0zme b ((SiBg))
b (ke polia) s (5 oo b sguondls (53058)
ek b sguonali (69)) b &dlge 5 (Cute polie) o 8
Lol (St polia) 0,5 b (hio polie) ol K,
Hue= arctan ) dlayl, 5l g0 asls duloa sl
oo 1, ) Sim bl a5 wieslinl (b/a
e by 0,8 0 il Ojgo pplds slasl S o
3o Log,S dslome sl 2l YV (ol YA )5
eols a5 ws sslinsl Chroma=(a*+b%)*° ik, ;|
5 sl el S o e |y 5y LI
pele> Cdo zhy (LgyS g 5) a3l g0 ol b
wogae JEK> g pon> Log,S g gun ™ @ L sl
Sy a5 L mle abmle by, 5l eslind L
ol b (185 a5 bl 5 ol (e (CrHe)
Sy GeepS b ey Sl (il
51 o= (Mohsenin, 1986) WS o p  ogee
3l eosls &5m5 lp Gl 050 Slaw (5 uSelull
e Gl 5 oSl i oolinal SAS i3l
dcwlxe PROC TABULATE 3l solawl L osls

5 s p 90 Slho (ro (Siwon 4555 ¢l ab

L yply B. croatica Horvat &s5 ;o oge (o, 4
L plp B .wulgars L. &5 ,0 4 V/AV-Y/-¥
L, Horvat B .croatica 4555 ,o .cowl VIYY-Y/- Y
LsS 50 9 VVYVOA Ll ogee 2 o laydy
5 Wogeo A5 sbas .05 V/YF -V/0F B.vulgars L.
=y B jsbas B vulgars L. 455 sla,d
L5 o)l g ogee 5l S 9 Fdse Shob
G swypm e .5e Horvat B. croatica
S Shg yuion a5 ol oLas (2014) Yildiz et al.
W18 )ls gre gl Loy e 5o oo (S
VY Sl oz 290 GBS 93 58 o9me 39 &5 9
ol b 0,5 +IYEY

LS Sy pilem,» b (2011) Jimenez et al.
sl Jole (595558 ,o B. boliviana Lechler
B. boliviana 455 S5 sl I, b* ga* L* XS,
Cewd 4 -/ g <N NYYP s Lechler
Farhadi-chetgar et al. slo v,y Cyizan 230 ,4]
& ols las Koy calie sloaisS (g5, (2014)
g bFar LY (S, sladele )0 5 050 Jobo o
B. crataggina DC. 48 4w &bl 59
<S>l B. vulgaris L. 4 B. integerrima Bunge
2,18 3929 (5,8 cixe (5Ll

S9) oasy5bods jgpal 4 B osds ploxl slo o)
Slidsd g Cewl ool ST S5 g9yl Lele>
5 &5 on bl dney o (Swl e
plsl Olnl 5o e (Sglsdiee Glagew)
o Olpl jeaS Al 4 axei b cplply ccwl ool
5 e Ol 5 S5 BALSAIS g (555 ]
S Ll 28l s a4 55 ol 3T Gl
o g il Jgame (nl clie (2192 g
5 bl pRegn onl el 5l Bas o)ls 1) Jpame
Obmlydl il o S5 (chog el T duslie
9 030 (A5 9 (o5 Sl SRy il eolital b (02
shestitul sly 5 p slacaisi; (Brre Hohied

Lol 18 (Byre 5 5l slacis o o]

by 9y 9 3go
ol alize 3ble 4 cwsje L AYAY Jlo o


WWW.SID.IR
WWW.SID.IR

VWAF e o) 5yl FA 550 el Ll psle v

Nl bg 0)ly oy 4 5 S &5 uizmon
b il SPSS

5| eolizl b 5 SPSS l3ile s 5l laele 4y 4325
2l bl Slesyg (g, 4 g b ele (i3> b,

% ol sl jo b5 oy 0 3590 Slacaie) oldlir Cosdes ) Joux
Table 1. Geographical location of the studied genotypes of barberry in West Azerbaijan province

Genotype species Collected site Longitude Latitude Altitude (m)
N1 Berberis integerrima Urmia-nazlo 37°37°468" 45°03" 178" 1251
N2 B. integerrima Urmia-nazlo 37°37°448" 45°037169" 1250

SH1 B. vulgaris Urmia-dareye shohada 37°15°020" 45°04"568" 1700
SH2 B. vulgaris Urmia-dareye shohada 37°17°406" 45°07°524" 1466
SH3 B. vulgaris Urmia-dareye shohada 37°17°431" 45°07°490" 1475
SH4 B. vulgaris Urmia-dareye shohada 37°15274" 45°06"135" 1625
SH5 B. vulgaris Urmia-dareye shohada 37°15°082" 45°54°569" 1701
SH6 B. integerrima Urmia-dareye shohada 37°16°554" 45°81°175" 1487
SH7 B. integerrima Urmia-dareye shohada 37°15°224" 45°05°567" 1627
SH8 B. integerrima Urmia-dareye shohada 37°15°225" 45°05°514" 1628
SH9 B. integerrima Urmia-dareye shohada 37°16°470" 45°08°017" 1508
SH10 B. vulgaris Urmia-dareye shohada 37°16°493" 45°08°042" 1500
SH11 B. vulgaris Urmia-dareye shohada 37°15°250" 45°06°071" 1616
SH12 B. vulgaris Urmia-dareye shohada 37°15°249" 45°06°030" 1614
SH13 B. integerrima Urmia-dareye shohada 37°18°229" 45°06°590" 1427
SH14 B. integerrima Urmia-dareye shohada 37°537318" 45°06°572" 1426
SH15 B. vulgaris Urmia-dareye shohada 37°15°258" 45°07°269" 1558
SH16 B. integerrima Urmia-dareye shohada 37°15297" 45°07°201" 1550
S1 B. integerrima Sardasht 37°15°298" 45°02°509" 1601
P1 B. vulgaris Piranshahr 37°16°541" 45°08"141" 1490
p2 B. vulgaris Piranshahr 37°16°598" 45°08°090" 1475
P3 B. vulgaris Piranshahr 37°15°401" 45°07°321" 1601
P4 B. vulgaris Piranshahr 37°157359" 45°07°259" 1558
01 B. vulgaris Oshnavieh 37°157259" 45°06°099" 1602
02 B. vulgaris Oshnavieh 37°157301" 45°05'112" 1508
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Table 2. Physical characteristics of fruit and seed in barberry genotypes of West Azerbaijan province

Fruit Fruit Fruit Petiole Seed Seed

! ; Densit : Seed Seed Flesh Seed/ Flesh
Genotype  weight (g) I(erggnt? ‘(’\'2'1?;? Ifnq%%] (g/cmé)/ I(emng:? ‘(’;'1?;? number  weight (g) weight (g) weight
N1 0.01£0.09 0.2£75.7 0.7+4.98 0.5£556 0.14+0.54 0.00 0.00 0.00 0.00 0.01+£0.09 0.00
N2 0.01+£0.09 0.1£7.57 0.5+5.47 0.6£5.92 0.09+0.61 0.00 0.00 0.00 0.00 0.01+£0.09 0.00

SH1 0.05+0.14 0.9£9.59  1.345.2 04+6.78 0.3+0.72 0.8+6.69 0.9+2.58 0.3+1.6 0.01+0.02 0.08+0.12 0.06+0.167
SH2 0.02+0.12 1.3£9.99 1.14+4.87 1+6.33 0.4+0.72  0.146.5 0.7+252 0.8+156 0.0+0.02  0.09+0.1  0.05+0.2
SH3 0.01+0.14 1.5+9.54 1+5.13 1.1+6.77  0.2£0.64 05+7.01 2.3+2.39 1.5+1.86 0.0+0.02 0.06+0.12 0.06+0.167
SH4 0.05+0.21 0.9+105 1.2#589 0.8+575 0.5+0.83 1.1£7.09 1.1+2.83 0.8£1.7 0.01+0.03 0.02+0.18 0.02+0.167
SH5 0.09+0.11 05+9.46 1.4+4.78 0.7£5.92 0.2+0.64 0.9+6.43 1.8+2.38 11+2  0.0+0.01  0.03+0.1  0.01+0.1
SH6 0.03+0.23 1.2+10.21 0.8+6.21 1.1+7.85 0.4+0.87 1.3+£7.01 1.3+3.1 1.4+2.13 0.01+0.02 0.08+0.21 0.01+0.095
SH7 0.07+0.26 1.4+10.68 0.5+6.69 0.7£7.46 0.1+0.86 1.2+6.76 0.8+3.07 0.5+1.76 ~0.01+0.02 0.07+0.24 0.01+0.083
SH8 0.07+0.15 1.6+8.91 144566 1.4+6.49 044096 1.5+6.69 05+3.0 0.9+1.63 0.01+0.03 0.08+0.12 0.1+0.25
SH9 0.01+0.17 0.8+10.12 1.9+576 1.246.32 0.06+0.72 0.7+£7.15 12426 0.8£1.66 0.01£0.02 0.09+0.15 0.07+0.133
SH10 0.02+0.18 0.5+10.05 1.2+565 1.8+6.36 0.2+0.83 0.4+7.02 1.3+2.65 1.1+1.6 0.01+0.02 0.02+0.16 0.05+0.125
SH11 0.06+0.19 0.5+9.21 1.4+6.54 2+6.62 0.5+0.94 0.09+6.34 1.3+2.77° 12+1.7 0.01+0.02 0.08+0.17 0.03+0.118
SH12 0.01+£0.20 0.2+9.42 1.9+6.72 1.3+656 0.08+0.93 1.3+6.48 1.1+2.92 1.3+1.93 0.01+0.02 0.05+0.18 0.04+0.111
SH13 0.02+0.20 1.1+8.48 0.5+6.76 12+6.6  0.1+0.94 1.4+7.03 0.3£2.65 1.2+2.26 0.01+0.02 0.04+0.18 0.03+0.111
SH14 0.03+0.18 1.8+11.28 0.3+5.84 1.4+7.54 0.04+0.91 1.2+6.77 0.8+2.72 0.6+2.23 0.01+0.02 0.04+0.16 0.08+0.125
SH15 0.01+0.17 1.4+10.68 1.14£577 0.6+9.36 0.2+0.86 2.1+6.84 1.4+2.81 0.7&2  0.01+0.02 0.08+0.145 0.09+0.172
SH16 0.04+0.17 1.6+10.78 0.9+594 1.3+8.26 0.1+0.87 1.5+6.85 0.9+2.77 0.2+2.03 0.0+0.02 0.05+0.15 0.04+0.133
S1 0.03+£0.18 0.8£9.91 0.3+6.18 1.6+8.4  0.09+0.88 0.7+6.03° 0.3+2.45 1.1+1.9 0.01+£0.04 0.06+0.14 0.03+0.293
P1 0.01£0.15 1.3£9.62 1.5%5.92 1+8.14 0.3+0.82 0.4%573 1.1+234 1.4+1.83 0.0+0.01 0.07+0.14 0.01+0.071
P2 0.09+0.19 1.7+10.33 1.9+6.48 0.5+845 0.1+0.89 1.3+6.37 1.3+262 0.9+1.7 0.0+0.01 0.06+0.18 0.01+0.055
P3 0.06+0.18 1.6+9.76 174592 1.9+7.79 0.2+0.86 1.846.02 1.9+243 0.4+1.8 0.0+0.018 0.02+0.16 0.08+0.112
P4 0.05+0.19 2+1046 1.8+6.56 2.3+855 0.08+0.9 1.1+6.48 1.5+2.67 1.6+1.66 0.01+0.018 0.07+0.17 0.06+0.106
o1 0.01£0.2 2.4£10.73 1.4£6.03 1.1+741 0.14£083 0.946.57 1.1£3.18 0.8£1.76 0.01+0.02 0.07£0.18 0.0440.111
02 0.05+0.17 0.5+8.23 1.14598 1.2+6.95 0.3%£0.97 0.6+6.14 0.742.69 0.5+1.9 0.00+£0.01 0.06+0.16 0.01+0.062

Data relating to fruit are mean and standard deviation of 20 fruits, and data relating to seed are mean and standard deviation of 20 seeds.
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Table 3. Physical characteristics of leaf and fruit color in barberry genotypes of West Azerbaijan province

Genotype b a L Chroma Hue Petiole length (mm) Leaf length (mm) Leaf width (mm)
N1 1.3+-0.42 0.14+0.32 2.3450.14  0.0740.53  1.44+-59.15 0.5+1.48 1.34+26.27 1.2+12.4
N2 1.2+-0.43  0.09£0.38  1.5451.72 0.06+0.83  2.3+-49.26 1.4+1.81 0.5+26.91 0.9+12.34

SH1 0.5+2.05 0.9+4.06 3.7162.62 1+4.57 1.3+28.84 0.8+4.15 2.3+21.37 0.5+9.75
SH2 0.4+2.04 0.6+5.31 1.3+48.95 1.3+5.77 2.8420.99 2.4+5.22 0.3+21.15 0.4+9.59
SH3 0.8+2.4 1.1+6.3 1.2+55.28 1.8+6.74 1.9+20.99 2.1+4.4 0.9+21.62 1.3+9.02
SH4 0.7+-1.38 124544  2.9+34.68  0.8+5.61 1.4+-14.52 0.5£2.41 1.2+18.3 1+9.67
SH5 0.5+3.27 1.7+11.43 1.8+55.98 0.4+11.89  3.8+15.95 0.4+5.63 1.1424.44 3.1+9.99
SH6 1.4+-0.64 1.141.48 2.8+40.32 0.3£1.72 1.4+-11.24 0.7+7.87 1.6+31.72 1.24+12.93
SH7 0.9£-0.75 0.5+1.07 1.1453.81  1.1+11.84 0.8+-1.54 1.248.99 1.9432.46 0.8+12.92
SH8 0.8+-0.76  0.1+0.83  0.8+47.63  1.4+1.39 2.9+-58.6 1.1+5.38 0.9+31.6 0.4+19.96
SH9 0.7£1.16 1.4+6.69 3.9+40.07 2.7£6.79 2.3+9.74 0.7+10.53 1.34+32.26 1.3+15.86
SH10 0.4+1.84 2.316.66 1.5+47.17 1.546.93 3.1+16.53 1.849.77 1.84+32.42 1.2+14.91
SH11 1.14-0.95 0.5+1.32 1.6+49.14  2.8+1.65 2.7£-29.66 2.91+8.46 2.3+43.03 114241
SH12 0.1+0.44 0.2+0.69 2.6+£60.75  2.4+1.01 1.5+47.98 3.3+7.07 3.3+40.99 0.5+23.5
SH13 0.5+-0.21 0.7+4.83 1.8+41.14  2.1+4.89 4.3+-2.69 2.3+6.76 1.2+40.87 2.2+23.52
SH14 1.3+-0.37 0.4+2.52 0.4+38.89 1.3+2.57 1.1+-6.6 1.3+8.9 1.1+34.67 1.3+16.71
SH15 0.09+0.29 2.3+2.89 2.3+42.68  0.7£2.95 1+3.90 0.9+7.41 1+27.18 0.7£16.27
SH16 0.1+0.62 0.1+0.35 1.8+66.93  0.4+0.98 0.9+-74.86 0.9+7.27 0.7+27.55 1.9+16.58
S1 1.443.64  4.2+10.27 1.4451.1 1.14+11.01  2.3+26.12 1.4+6.2 0.5+32.53 1.8+12.80
P1 0.7+£4.71  2.3+14.61 244581 2.4+1536  1.9+18.85 1.8+5.86 0.4+30.52 1.3+12.59
P2 1.3+3.46 1.14+14.96  1.3+44.46 1.3+1537  2.7+12.87 2.316.91 1.34+33.88 1.6+13.81
P3 1.34+3.43 0.748.74  2.2460.42 1.44+9.82 2.6+39.60 0.7£7.07 0.9+34.96 0.3+14.26
P4 294501  0.4+14.84 1.3+47.23 0.8+1571  1.1420.72 0.416.88 0.4%+33.05 0.4%13.6
o1 0.06+0.99 0.3+1.04  2.8+49.35  0.9£1.53 1.4£40.49 1.147.26 2.3+34.73 1.8+17.71
02 0.8+1.08 1.3£9.19 2.1+44.65  0.7£9.25 1.5+6.46 0.946.51 0.6+28.81 1.1+14.27

i lre Blyzl g 5y G 52Skes 55 S 4y bogy e sloosls g Jlre Bzl g 0gun 00 . Klis 0900 Sy 4 bgs e slrosls
Data relating to fruit color are mean and standard deviation of 10 fruits, and data relating to leaf are mean and standard deviation of 20 leaves.
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Table 4. Correlation between studied traits in wild barberry genotypes
olio 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1-Fruit weight -
2-Fruit length 0.57**
3-Fruit width 0.81** 0.23"
4-Density 0.69%* 0.30%* 0.74** -
5-Seed number 0.57%% 0.57*% 0.36** 0.58** -
6-Seed weight 0.51%* 0.49** 0.26% 0.40** 0.52**
7-Seed length 0.59** 0.67** 0.29% 0.54** 0.83** 0.63** -
8-Seed width 0.70%* 0.66** 0.43** 0.66** 0.80** 0.66** 0.92**
9-Pedicle length ~ 0.59** 0.70%* 0.43** 0.61** 0.7** 0.50** 0.82** 0.82** -
10-Leaf length 0.45%* 0,00 0.71** 0.54** 0.25* 0.03™ 0.I1% 025* 021" -
11-Leaf width 0.33** -0,08™ 0.60** 0.57** 0.25* 0.08™ 0.14™ 0.26% 0.12" 0.82** -
12-Petiole length ~ 0.58** 0.52** 0.46** 0.48** 0.50** 0.27%* 0,57** 0.58** 0.57** 0.59** 0.45** -
13-Fleshweight ~ 0.54** 0.40%* 0.32** 0.51** 0.12"% 0.41** 0.35** 0.23* 0.47** 0.42** 0.22* 0.28*
14-Seed/Flesh weight 0.42** 0.51** 0.39** 0.50** 0.48*% 0.33** 0.42** 0.56** 0.44** 0.41** 0.33** 0.42** 0.72** -
15-b -0.19™ 0.14™ -0.10™ -0.09™ 0.12™ 0.06™ 0.14™ 0.06™ 0.36** -0.06™ -0.34** 0.05™ 0.22* 0.09™ -
16-a" -0.05™ 0.09™ 0.03"0.0570.13™ 0.17™ 0.19™ 0.10™ 0.33** -0.06™ -0.30** 0.05™ 0.27* -0.L1™ 0.80** -
17-L° -0.17"™ -0.07"™ -0.12™ -0.14™ -0.03™ -0.19™ -0.1™ -0.10™ -0.02™ -0.06™ -0.03™ -0.13™ 0.23* 0.18™ 0.09" -0.40**
18-Chroma -0.05™ 0.10™ 0.04™ 0.05% 0.13™ 0.17™ 0.19™ 0.11™ 0.34** -0.06™ -0.03** 0.05™ -0.14™ -0.09™ 0.82** 0.10™ -0.36**
19-Hue 0.19™ 0.26* 0.10™ 0.08™ 0.34** 0.15™ 0.37** 0.33** 0.38** 0.16™ -0.07™ 0.27* -0.05™ 0.15™ 0.51** 0.28* 0.16™ 0.28* -

1S 8 Fe pae NS g wo 0 O iz e ;o (55l pe oy N Lt a0 (6 lo pixe s
*, ** significant at p<0.05 and p<0.01 respectively. ns: Non-significant.

oSletys OPg) Mtz Sl ele Sl plaSye 0 S5 iy Slocls (o )90 Slao ele slocy 0 O g0
Table 5. Eigen values of studied traits of wild barberry genotypes in each factor after rotation with VVarimax method

Traits PC1 PC2 PC3

Fruit weight 0.579 0.440 -0.073
Fruit length 0.741 -0.116 0.068
Fruit width 0.234 0.747 0.052
Density 0.555 0.655 -0.004
Seed number 0.829 0.238 0.077
Seed weight 0.732 -0.044 0.073
Seed length 0.943 0.079 0.107
Seed width 0.922 0.206 0.032
Pedicle length 0.835 0.177 0.300
Flesh weight 0.631 0.112 0.201
Seed/Flesh weight 0.534 0.431 0.021
Leaf length 0.027 0.938 0.020
Leaf width 0.094 0.883 -0.293
Petiole length 0.520 0.528 0.077
b 0.081 -0.096 0.874
a 0.011 -0.530 0.968
L -0.053 -0.056 -0.318
Chroma 0.097 -0.057 0.971
Hue 0.295 0.086 0.413
Eigen value 9.098 3.733 2.083
% of variance 41.353 16.970 9.467

Cumulative variance % 41.353 58.323 67.789
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Figurel. Grouping of wild barberry genotypes based on the first and second factors derived of factor analysis
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Figure 2. Dendrogram of grouping wild barberry genotypes based on Ward’s method
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