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Assessment of Intra-Cultivar Variation and Correlation Between
Morphological Traits in Pistachio cvs. Akbari and Ahmadaghai

"s.ol'é) Sgozxo g 03l jSlo Juds oo Lidgoxo Cpumo F oo 35 LS jouos (3L d o dmos Folodexe

° .

3 S|ty slogd, el Sl Thy om (K 5 o3 JE S s ) sl

SIS 5 (6 Sl sy Ao laly A5 Sy VY 5 a8 (g WA cilrind, ol id 5 Blans!
AIFY cudlys a5 auzd )8 J1 3 Jale 09,5 £ 10 (6,8 05lail 550 sl g a5 ol lid by Jule a4y 4y o0 gladass al
SIS S hol (ale 05,5 A Ll 4 5 S Ghe oo 4 Lo e Sla Sy wles 4z s 1) Gully JS 5 e
(Sladigr ayied wid, S o |y Guibly 5l ao,s FVE ghemme jo a5 Wog olBlaesl g 6T Slapd, ool
seba a5 Wog SBlass! o3, sloBols Joli Jgl 09,5 0,5 mudi 09,5 dw 4 cwieldl Yo alols (o |, a5l
P> 09,5 Nidg e Ll 5 (ogee Cualnd 5 (56) ogee Slal 5 ol axS n (Bye olal 0S5 LS ol e
b Sy crl b bL,l )0 a5 widg o500 (556 5 ogee Jsb (i SIS &5 Wogr 251 o8, slagBolz Jold jiicy
slapd, 5o slos s pubiicsy, S95UsS o ol plis bazl (prizpee 2l bog,S plo b gl sne Sglis
Sigey o o Dslie )y sliie b LS 0 5| Siss angd ) 56 Conl Kon 45 5,0 3575 Bloas] 5 (6,5T iy

s ¢ Jale 4505 ¢ ST 4y 5o i 1 guadS glaolg

4odio

P poe 5 anlon slaiiay gl Glrasslin soawo )0 o5 (gl ogee (LS50 (o2 Sl S pslaez 5 Lol

poce Jdoan Lo 552853 0,5 Ojgo uiSan (ool5a )5 45 09d o cge LS (S5 sla S Sl ol S olBa
s ol 05 ol Aty Jyama (53, 5 HB (g0l (sloaclsy sy LS bl 3 5| IS 5Lt
S g paseas |y ogdlae sla Sy 550 Loy i dlize glaps) 5 LagBoly (oloj)l g olwlis b
59 Glod g jaboay 4 009y 0S5 5 by g0 oL Anacardiaceae o, 3l Pistacia diw, iz Sl 13 ol Siags,
2 Ey slopd) L LU o (S5 (S95Us5 o yiin 4555k 4y Conl ol aty Lace (1] 5585 095 o0 oS
Ol loogs slylo a5 0 il o P vera 45sS diy iz )0 43gS 1y 5 gegd aS el (b olaiel ol sezg )
Lo, Sloss iy 008y dawss ool piiie Hlal bl (YO) diloas i o] 51 Koo slaaiss Jleimlas g ol
9o SV (65la8 (2))l L ) aiz 4 5988 ol )0 a9 SuiST 9wl oo 0 Ve Sl o Olpl 50 99290 s

QYN iy G AV VIF el s ol -)

(st oSy o Sl gl o5, S Jhokinl 5 (35l5Sges 05,5 ol o SLEL psle 05,8 bl )| bt ISyt (g5l o s Y
Ol elorind) (lrid,) () jardy oKl

(hrkarimi2017@gmail.com) : g 2SI Cany 2 Jgime odinsgs ™


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.2.0
https://journal-irshs.ir/article-1-337-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.3.2.0]

Ohlean 5 Hlojy deax

@YU )l o)l 5 as 0,5 o)Ll pBlaant 5 (ST e lsSoe olnl )0 99250 lan; (o yiege 51OV F) wblise
Ll )0 mhass amly po VL adgr 0She g Gl bl [0 50 atay CuiS (3538l9) (B e jlog3
oS g 0, Slae L g sy slogl wlaa! ;50 (gl awl j5i8 10 Jaame opl Sliolo sl gaz wags oy
—bo Lgu‘;).ae - 4o Jﬁ‘ u>).o L as J_wl.:‘fo Lgo‘)_)d._) o‘) )‘ dode LgLﬁw.S) d.’._wy M)L.\) ‘JM Lg}!l_»
6)u\_> le.md_:l.: )‘ oola_wl l) U‘)"‘ LU} Lgl.mg_b gyeven) as U"‘ 4 d>of L: ! )L.: Py Lgl.mulfalf b.aLwL».w 9 b.wl.».wg.,ou)
0300 Suaism 0, Sles g ady blad 5l gassm o8, S L ool Slasl Ggl ;o loo i 56505 Wl oo Slax]
Lo s Yo (flmwsSajg i g diy (S Colo o 4 00l oolatil slaaly )0 9290 (355U o 4y Ll a5 09 o
tlsled 5 e iy (S5 s & (2l (nlplis (V) Wl 08, 52 jload agd GlacSiny o S92 5e J5SUsS
Lo e adyl slaaddllas o ool dtny ool5ar ane 0 5 (sl b5 (nl Slag ol 5 aed; (ol 5 (o2ag) sla Sy
L)_’l 6).:u\_>).».:l.: ol el 00y oolazs! 0920 9 uj).) 6LQL;)45 Qle b.wl.».wg.,ou) 6LQ)§JL~.: )‘ A u’_iw) L_?’;b; L
doplast 5,0ll Lo Sy ool 5 00l 1y oS 05, Jolie g (GYsb 9 oS o (anms Ll 1 e S0Lis Sl ass
Wy SRATSS (e (mlidiciny ) (G95US gy 4 OF) e g oS (sl b sl 00,57 Jlsio |, a0 )18
(N (s y 3 S y90 (Sod3sS g Loy Bol o oyl amS g S ol aS oy s s asloy ol pl jo
4S5 40 09290 Ay ST (wlidiu; S Shg (swyp b (BBgR 5O B ogae St olal 5 59 L (s)lo e
J=B (P. atlantica) LSLoT 6565 5l ogun 3 S 0 ol slo Shg oyl Jdoay (P. eurycarpay S g0 4555 a5 asidls o
Jobdn 5 S =55 slrogee Ly (P. terebinthus) wgiius i 43sS a5 20,5 e |, (nl Huzpe (V) Cwl SIS
o bye g pall Gla Sy (cuyn b (V) OhlSen 5 padia)g 005 sa lizme LT 5 L)ISG 550 slaaisS 1 Jlops S5
§ Codis (Simmma2 45 030 S lg e (P. vera L. cv. Badami-Riz-e-Zarand) o5, j, selols o8, (5,00 (9,0 0355
YY) )lSe g LS sty 00 0925 Soaly ,1ad Ly o Jlpils gl )] i o g j20 5 0gu0 Sl 0l (5,10 Se
Vg olsuil ) plas o 5lanl Ve wlfiyg, o 0 (Jlads liw el j0 4 glacgmer (S5 (555065 oy p Hskaiedy
5425 p Jsb oS 059 5 S b (o5 0l Lt ez aisls 18 (g pSejlail 050 |y oge (Ss Vg S p (S
Lﬁu—l Lg)ldj)ub 09.‘._.\4: 9 .Ia.:lﬁ) decas é""’) Lgl.ﬁ‘;).ae cells .O)‘O S99 Lg)lo@x.o 9 il M 0guno o )39
Oy slagiagh e ol @3l5a it Glats; Gzl g (b 090 10 6 e slalis I (S K06
SFS (yp die) )3 (—iBgR GPSU g wtlos day Slapd) g baisS )3 (G5 (SSUSS oy p ogat s BT
Llad 5l oladglas ainy ood Slaa! gaisy GEL ;0 (K0 (o 098 sod 0ayd ding loaed, (5,0 wlidcsy,
NJC TSN PUEIINE NS T 5 TR YO JNEYINTESNE WP SR
ssbareasy QBlaasl s ST 08, 99 50 (ady 090 (olibiion; (S9TUSS (sm) 2 ssbiiods ol gl conlply il

el 5o Ll a4 Sgm 4 Gl plaS o 5l 50 slagBols s

TSR TS

dog> 0 bBols cdpdy O s L_,;{mwl 5 &S slapd, 3l atag Bol5E YO (69, VY2 Jlu o gl oyl

@ b e sla Sy sialesl cnl p3 (Y 91 Jgaz) wiad plulid glonind ) Gl b 50§95 Gliadd 5 0 ) deg> (G b
5 9 05 Sl SRy 8 S 3 wyn 09 2Blaesl g 65T Gaigm 03 90 10 B0 sud; JSE 5 oge « Sy
YA Egomn o (VY) aoos Lg)‘dfd.f 9 Lg)’“fo)“b‘ (IPGRI)\ML)M}: o 03l GS;&A LgLﬁua.>L~.: uuL.o‘ » dxdllao S,y
b Jole & 43525 g ool (Stuned 43555« chmogs Yol sloyial)lh 23,5 18 byl 8,00 &S (Sho YT 5 (o5 (o
copo b sla Shy Jule o sl ol plxl SPSS 158l e 5 5l eoliinl b wSles g o9, 4 g o Jule 25 > 5l eolazl L
09,5« S5 (S5UsS (665l s jslateds ad a8 F L o b e Jele oo plgied 10 e Jle

International Plant Genetic Resource Institute -\

YvY


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.2.0
https://journal-irshs.ir/article-1-337-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.3.2.0]

o O (o g Ay oody (9,0 E5T oy

S STy sl oy o el sl g, & lassr a dagl e (S Aol s 5 gl

5 SAS 1581 o 5 5l eolaiwl b b Sl duglio g (il )ls 30 .ol ploxl Chi-Squar gl 5l eolaxwl b ouds ounlive

o plonl Bolas o5 25k 4l

a5 5,51 (slod, (9, o5 5TUsT (el sl 4555 S5 4 slaglSol5 N Jyar
Table 1. Genotypes used for assessment Intra-cultivar variation of Akbari and Ahmadaghai cultivars.

@, ke Coadss Soslaes Jore o oBalss
Row  Geographical location Collecting site Code Genotype
1 R40375854 3413907 et AK, S
Nogh) AK
2 R40 375849 3413891 o AK e
Nogh) ? AK
89 xS,
3 R40375779 3413928 Noghs AK; K
89 xS e3,
4 R40375793 3413943 AK
(Nogh) y AK
89 xS,
5 R40387401 3405330 AK
(Nogh) > AK
6 R40 387420 3405339 Nogh) 35 AKs S
AK
4Dl ST b,
R40 410038 3375604 AK
7 38 3375 (Islamieh) 7 AK
aodll sl
8 R40409969 3375544 dslamich) AKs K
aedll RIS
9 R40410223 3375402 Islamichy AKs K
aadlsd &1,
10 R40 409810 3375637 dslamich) AKo K
aedll RIS
11 R40410261 3375445 dslamich, AK K
aslas RIS
12 R40406132 3371321 dslamich) AK; K
aslas RIS
13 R40 406026 3371578 Kataich, AKy; K
14 R40411724 3375072 et AH, el o)
(Nogh) AH
N Bt
15 R40411726 3375052 et AH, @)
(Nogh) AH
39 ] | 8
16 R40411741 3375066 o AH; @)
Nogh) AH
393 Blans! o3
17 R40 411945 3375037 o AH, @)
(Nogh) AH
393 Blans! o3
18 R40 410897 3375480 e AH;s @)
(mogh) AH
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OhBe2 5 plojy daex

lans

19  R40405523 3372020 el AHg el 03,
(nogh) AH

Blaes! o3

20  R40405162 3371865 e AH; el 02,
(Nogh) AH

21 R40 404776 3371889 = . AHg Bl o3,
(Kafaieh) AH

22 R40 41 ) AH ) J)
0419576 3388355 Koshkoyieh) 9 N

23 R4041960 41 4 AH & )
3 0419603 33883 Koshkoyieh) 10 o

24 R40 406094 3375280 “‘“’i"‘s AH, llaexl o5,
(Koshkoyieh) AH

25 R40405904 33754 4 AH st )
5 0405904 3375470 Koshkoyieh) = N

AK= Akbari AH= Ahmadaghai

(S reBle A B ¥ GB)5 50 euds S aiged Glagl SL plend 5 (s b o -V Joo
Table 2. Physical and chemical characteristics of the soil of the sampled orchards at the depth of 40 to 80 cm.

o S5 39 Al aslas asgSas
Characteristics Nogh Islamieh Kafaich Koshkoyieh
e il Ar -Fr Gee (Depth of 40 -80 cm)
|
Eust 7.48 7.78 6.84 7.99
pH
) 46»5 11.9 6.1 14.0 6.4
Salinity (dS/m)
T osle
o 0.36 0.33 - 033
Organic matter (%)
o 68 58 87 76
Sand (%)
o 18 20 7 15
Clay (%)
“J“" 14 22 6 9
Silt (%)
(=) 3 Lé 5 3
oz JE A 839 5.24 35.60 5.50
P ava (ppm)
O ] Ly
Piz JB ey 257.3 3443 498.3 313.5
K ava (ppm)
PN
Soluble sodium 1935.5 1048.4 2177.4 1209.3
(ppm)
Jelore pendS’
Soluble Ca (ppm) 210.2 168.5 2051.8 147.6
Jslze myaie
Soluble Mg (ppm) 147.4 124.7 327.0 22.7
Cis LG el
Pz JBon 12.52 4.92 16.90 10.16
Fe ava (ppm)
i LB 5% 1.69 2.24 2.11 1.43
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Mn ava (ppm)

oix BB o) 0.05 0.09 220 0.06
Zn ava (ppm)

i BB e 0.72 0.96 0.67 0.71
Cu ava (ppm)
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Table 3. Minimum, maximum, mean and coefficients of variations in the morphological traits measured in the
pistachio cv. Akbari.

@, SR a5 A=l S M i oSile Coefficient
Row Traits Code Unit Minimum aximu Average of
m variations*
c e glis)| o gl
1 2 H s 1.50 3.50 2.56 5.85
Tree height cm
= - ".LA
2 S dsk LL Fos 10.37 1577 13.49 3.55
Leaf length cm
3 Sr s LW Aol 9.95 1415 1201 241
Leaf width cm
4 wreeadbes 1w . 0.90 1.30 112 2.67
Leaflet length/width ratio Ratio
A.~l & I A.~LMJ
5 el 425 5 5k TLL et 4.90 9.49 7.49 4
Terminal leaflet length cm
..~l F . - -
6 el 25z 20 TLW Al 3.42 5.13 421 3.56
Terminal leaflet width cm
A5 p o,e 4 Job s
7 sl TLL/TL S 0.98 3.44 191 7.85
Terminal leaflet W Ratio
length/width ratio
E\.ew ° s olows lows
8 PNt 9 ogen S sl NN1oo S 52 101 63 5.84
Number of nuts in 100 g Number
9 > sk NL ok 24.19 29.46 26.34 1.47
Nut length mm
° Sl 2 "
10 9a8 S 2 NW sk 13.86 15.89 14.77 1.15
Nut width mm
11 e S NT Foaishes 11.67 1487 136 1.69
Nut thickness mm
° S % g
12 5 92 009 WNi00 =4 99.6 190.36  155.99 5
100-Nut weight g
13 ogn S sk KL Fonishes 17.12 2574 1991 436
Kernel length mm
14 e P KW Foaishes 9.57 1105 1020 127
Kernel width mm
15 s el KT sk 7.97 10.45 9.65 1.86
Kernel thickness mm
o Voo o e
16 7o WK =4 18.71 110.80 82.47 9.55
100-Kernel weight g
17 e KH *o 0.03 096  0.733 12.32
Dehisced percentage (%) percentage
18 e PO e 10 30 20 9.80
Blankness percentage (%) percentage
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Table 4. Minimum, maximum, mean and coefficients of variations in the morphological traits measured in the
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pistachio cv. Ahmad-A ghaii.

Ol pds o po
@3, S oS 2=l S Ao oSl Coefficient
Row Traits Code Unit Minimum Maximum  Average of
variations*
1 » e H S 1.50 3 2.16 6.48
Tree height m
2 <rJsb LL A 0 1480 1320 2.95
Leaf length cm
3 S Lw et 9.25 13 11.85 2.44
Leaf width cm
Sl axS p oy 4 Jsb s s
. Ratio
ratio
Sl axS o, ol
el 45 2 Job TLL 6.81 9.40 7.57 2.90
Terminal leaflet length cm
5l axS 5T inal o, ol
6  sleSaelominal g e 3.72 5.60 4.48 3.57
leaflet width cm
Az 5 20 4 ol o
7 sl TLLITL - o 138 2.03 1.70 2.94
Terminal leaflet/width W Ratio
ratio
AR ° S slaws lows
PNt e SAZ ST g s 56 140 76.25 10.64
Number of nuts in 100 g Number
R . .
9 e S sk NL Aoces 22.95 2468 2376 0.67
Nut length mm
10 o S P NW Aok 14.96 1609 1561 0.57
Nut width mm
1 o S NT o 13.07 1563 14.84 1.54
Nut thickness mm
° S v §
12 g DS 208 22 O WNi00 i 138.44 180.56  163.34 2.54
100-Nut weight g
13 e Jsb KL Aol 14.98 1830 1643 1.64
Kernel length mm
14 Fo 2 KW Aol 8.85 11.93 10.79 1.94
Kernel width mm
15 e ww KT ks 8.83 12.68 10.93 2.74
Kernel thickness mm
o s Voo o5
16 ’ WK 13.20 115.23 96.76 9.81
100-Kernel weight g
s
17 ST Rer KH e 10 98 74 10.81
Dehisced percentage percentage
18 oy PO e 5 67 18 27.77
Blankness percentage percentage

CV=SD/u*100
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Table 5- Eigen values and cumulative variance for six major factors obtained from factor analysis and the
characteristics within each factor for pistachio cv. Akbari and Ahmad-Aghaii.

Factor 1 2 3 4 5 6
o, b S5y LSl
ROW Traits Factors
! = ) 021 026 018 023 -052" -0.63"
Tree height
2 <r sk 0.03  0.69™ 043 0.47 0.21 -0.15
Leaf length
3 Sr o -0.004 -0.62"* -021 061  -0.25 0.08
Leaf width
4 el 252 20 @ Jsb o 006 028 071" -0018 053" 2024
Terminal leaflet/width ratio
‘ 3 ok
5 ‘f;“‘“ N 020  0.69 0.066 033  -0.03 0.49
Terminal leaflet length
“l § : *ok
el 252 20 -0.031 -032  -036 0.76 0.26 0.088

Terminal leaflet width
a5 p oy a4 Jeb o
7 el 0.16 0.75™ 0.32 -0.34 -0.24 0.28

Terminal leaflet/width ratio
P}f Voo ) 0gue Siasolass

8 , 029  -0.50" 0.51"  0.002 032 0.34
Number of nuts in 100 g
9 ogen S Jsb 040 065"  -007 -047 -0.001 012
Nut length
o W 5 sk
10 e SES 2 0.77 022  -0.09 -0.012 -0.12 0.16
Nut width
° S Calses ok
11 gen o 0.90 0.03 0.05  0.09  -0.05 -0.08
Nut thickness
ogee 2 a3 Ve e "
12 5 “ e O 0.72 037 017 -031 031 20.012
100-Nut weight
13 e Job 034 053" -059" -0.10 0.12 0.24
Kernel length
14 Fo 2 095" -0.008 -0.10 -0.06 -0.12 0.05
Kernel width
JEVRUNE ) o
15 : 0.87 -0.15  -0.004 0.14  0.12 0.17
Kernel thickness
16 Pel Ois 0.81™  0.17 0034 -0.043 040 0.02
100-Kernel weight
s
17 e 020 011 -0.74" -0.18 027 -0.29
Dehisced percentage
18 e s 0.59*  -030 025 -0.12 -0.50" 0.19
Blankness percentage
Cumulative variance percentage 28.48 4786  60.78  71.29  79.92 86.61
Eigen values 5.12 3.48 2.32 1.89 1.55 1.20

**Significant factor loadings (considered values above 0.50)
(+10+ oYL oal azd 3 ka5 jo polie) Yo sme lole g ok
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Table 6- The Simple correlation coefficients among quantitative and qualitative traits in pistachio cv. Akbari.

Row Traits H LL LW L{;;L TLL TLW T%/T NNioo NL NW NT WNi00 KL KW KT WK KH PO
1 H 1
2 LL 0.16 1
3 LW -0.06 0.55 1
4 LL/LW 0.24 0.74*  .0.13 1
5 TLL -0.01 0.63*  0.65* -0.26 1
6 TLW -0.11 -0.06 0.35 -0.38 0.14 1
7 TLL/TW  0.006 0.048  -0.05 0.11 0.30 0.55 1
8 NNioo 0.031 0.49 0.30 0.29 0.07 0.33 -0.36 1
9 NL 0.24 0.22 -0.02 0.32 0.18 -0.69* 0.28 -0.33 1
10 NW 0.25 -0.13  -0.10  -0.03 0.17 -0.28 0.08 -0.74% 0.63* 1
11 NT 0.36 0.30 -0.51 0.52 0.33 -0.55 0.31 -0.49 0.71#*  0.80** 1
12 WNio0 -0.01 0.18 -0.21 0.42 0.23 -0.51 0.60* -0.59¢ 0.48 -0.38 0.62* 1
13 KL -0.27 -0.03 0.45 -0.34 0.38 0.27 -0.01 -0.39 0.06 0.24 0.03 0.19 1
14 KW 0.11 0.09 -0.21 0.32 0.16 -0.34 0.21 -0.69¢ -0.59*  0.69*  0.76* 0.82% 0.38 1
15 KT -0.03 0.20 -0.16 0.37 -0.17 -0.31 0.14 -0.29 0.28 0.02 0.22 0.73* 0.12 0.64* 1
16 WK -0.05 0.51 0.173 0.50 0.19 -0.05 -0.39 -0.01 0.34 0.15 0.30 0.36 0.29 0.52 0.59* 1
17 KH 0.02 -034  -030 -0.12  -0.37 -0.18 -0.002 -0.58* 0.11 0.31 0.25 0.27 0.43 0.54* 0.379 0.08 1
18 PO -0.41 -0.40 0.16 -0.64* -0.21 0.17 -0.09 0.21 -0.29 -0.24 -0.56 -0.69¢*  -0.163 0.71**  -0.64* -0.66* -0.22 1
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*Significant at 5% prob. **Significant at 1% prob. level , respectively
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Table 7- The Simple correlation coefficients among quantitative and qualitative traits in pistachio cv. Ahmad-Aghaii.

TLL/T P
Row Traits H LL LW LL/LW TLL TLW \ NNioo NL NW NT WNi00 KL KW KT WK KH o
1 H 1
2 LL 0.28 1
3 LW 0.26 0.72%%* 1
4 LL/LW 0.06 0.52 -0.20 1
5 TLL -0.15 0.30 0.55 -0.24 1
6 TLW 0.02 0.44 0.31 0.25 0.51 1
7 TLL/TW  -0.09 -0.24 0.10 -0.49 0.26 -0.68* 1
8 NN100 -0.54 -0.63*  -0.61* -0.14 -0.37 -0.17 -0.13 1
9 NL -0.49 0.13 -0.13 0.32 0.005 0.13 -0.11 0.15 1
10 NW 0.32 0.25 0.20 0.11 0.36 0.64* -0.38 -0.57 -0.03 1
11 NT 0.60%* 0.61% 0.59* 0.13 0.39 0.41 -0.11 -0.98**  -0.15 0.73** 1
12 WN100 -0.15 0.04 0.17 -0.18 0.48 -0.13 0.56 -0.43 -0.16  -0.07 0.26 1
13 KL -0.75% 0.20 0.21 0.02 0.46 0.22 0.11 0.01 0.30 -0.07 -0.09 0.27 1
14 Kw 0.56 0.33 0.34 0.04 0.36 0.16 0.15 0.88**  -0.17  0.69%  0.84** 0.46 -0.20 1
15 KT 0.62* 0.45 0.38 0.17 0.20 0.24 -0.09 -0.79*%*  -0.34 0.55 0.81%* 0.56 -0.32 0.77** 1
16 WK 0.64* 0.45 0.16 0.42 0.23 0.34 -0.13 -0.82*%%  -0.15  0.66* 0.80** 0.50 -0.45  0.86*%* 0.74%* 1
17 KH 0.28 0.01 0.29 -0.31 0.31 0.05 0.16 0.01 -0.49  -0.25 -0.04 0.40 0.59%* -0.14 0.06  0.30 1
18 PO 0.49 -0.30 -0.18 -0.23 -0.10 -0.39 0.39 -0.26 -0.01 0.23 0.22 0.19 -0.69* 0.50 038 0363 -0.62* 1

*Significant at 5% prob. **Significant at 1% prob. level , respectively
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Fig. 1. Dendrogram of pistachio cvs Akbari and Ahmad-Aghaii based on studied traits by Ward method.
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Table 8. Comparison of quantitative traits means of groups based on cluster analysis.

9, _ Gdudlg>
Row ) < Clustering
Traits 1 ) 3 4 5

1 H 2.33% 2.30% 1.75b 2.45% 2.802
2 LL 142 12.65% 10.73b 13.502 13.902
3 LW 12.492 11.48% 10.36° 11.382 12.592
4 LL/LW 1.122 1.10% 1.05% 1.192 1.102
5 TLL 7.85% 7.37% 5.93b 7.452 7.79%
6 TLW 4.91* 3.87° 4.88% 4.00b 4.23b
7 TLL/TW 1.59% 2.20° 1.22b 1.86% 1.852
8 NN100 63.5° 63.20° 96.502 55.75b 61.00°
9 NL 23.64° 24.34b 24.19° 27.62% 26.58%
10 NW 15.822 15.31% 14.71° 15.30% 14.86°
11 NT 15.352 14.62° 12.564 14.35b¢ 13.77¢
12 WNI100 1612 174.10* 140.08° 179.682 149.42°
13 KL 16.482 16.812 18.532 20.072 20.79%
14 KwW 11.022 10.972 9.84° 10.752 10.08°
15 KT 11.392 10.86% 9.81% 10.18b° 9.34¢
16 WK 106.98* 109.56* 82.952 105.73 75.992
17 KH 792 70° 792 872 81
18 PO 128b 292 50 4> 5b

The averages of each row with at least one similar letter are not significantly different at 5% probability level based
on Duncan's multiple range test.
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Research article

Assessment of Intra-Cultivar Variation and Correlation Between
Morphological Traits in Pistachio cvs. Akbari and Ahmadaghai

M.S. Jomeyazdiyan, H.R. Karimi*, M Mahmoodnia Meimand, KH. Malekzadeh and M.
Raghami!

In order to assess the intra-cultivar genetic variation and the correlation between
morphological traits of Akbari and Ahmadaghai cultivars of pistachio, 18 quantitative and 33
qualitative traits were measured and coded based on the pistachio descriptor. The results
indicated that in this study, six main factors could contain 61.86 percent of the total variance.
The fruit, nut, leaf, and terminal leaflet characteristics have constructed three main factor groups
that compromise 76.60 percent of the total variance .These traits were the most important ones to
separate 'Akbari' and 'Ahmadaghai' genotypes. Genotypes were divided into three groups based
on six main factors. The first group contains the Ahmadaghai genotypes which significantly had
the largest terminal leaflet width, fruit dimenstion (width and thickness), and nut thickness. The
most genotypes of Akbari cultivar were located in the second group which is significantly
different from other groups. These genotypes had the most fruit length and width. Also, the
results showed that there was a wide variation in morphological traits of Akbari and Ahmadaghai
cultivars which is due to provide of scions from trees that propagated from seed in the past.
Keywords: Pistachio, Cluster analysis, Factor analysis, Correlation.
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