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Fruit Characteristics of some Wild Almonds in Iran
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Table 1. Wild almonds (Prunus spp.) collected from different provinces of Iran

sy 4 ged o leds

No. Accession No. Species 45 Province & Area aikaie
1 1 P. eburnea Isfahan oiol  Feridoonshahr 20545
2 31 P. eburnea West Azarbaijan w03 Mohabad sllge
3 58 P. eburnea Kerman obs Sirjan Ol e
4 72 P. eburnea Khorasan oll#  Kalatenaderi ESRE LY
5 94 P. eburnea Fars % Firoozabad sUT5s
6 42 P. eburnea Kordestan okss  Kamyaran oblets”
7-8 70,71 P. eburnea Khorasan ol Kalatenaderi 636 o
9 73 P. eburnea Tehran o Tehran o
10 7 P. elaegnifolia Isfahan okiel  Semirom o
11 43 P. elaegnifolia Kordestan ok s Kamyaran Ol
12 56 P. elaegnifolia Fars % Darab SO
13-14 60,61 P. elaegnifolia Kerman obs Sirjan Ol e
15 64 P. elaegnifolia Fars 6 Darab <lls
16 96 P. elaegnifolia Fars 6 Firoozabad T35,
17 95 P. erioclada Fars 6 Bavanat bl
18-19 27,35 P. fenzliana West Azarbaijan =4 03T Urmieh 4]
20 53 P. fenzliana West Azarbaijan @A 03T Makoo St
21-22 62,63 P. hauskonechtii Kordestan okws s Marivan ks
23 40 P. hauskonechtii Kordestan ok Sanandaj T

(var. pubescence)
24-30 21-26,36 P. korshinski West Azarbaijan 4 03T Orumieh 4]
31 30 P. kotschii West Azarbaijan @A 03T Orumieh sl
32 8 P. lycioides Isfahan ool Kashan s’
33 55 P. lycioides Fars 6 Niriz B
34 83 P. lycioides West Azarbaijan @A 0T Kamyaran oblets”
35 86 P. lycioides Chaharmahal va Bakhtiari Sl sl Farsan Ol
36-37 13,20 P. lycioides Fars 6 Niriz s
(var. horrida)

38 34 P. nairica West Azarbaijan @A 03T Oshnavieh o5l
39-40 39,52 P. nairica Kordestan okss  Sanandaj e
41-43 2-4 P. orientalis Isfahan okiol  Feridoonshahr 205
44 45 P. pabotti Kordestan ok s Kamyaran Ol
45 46 P. pabotti Kordestan okss Kamyaran ol
46 5 P. scoparia Isfahan ool Fooladshahr A5
47 6 P. scoparia Isfahan ool Naein b
48 14 P. scoparia Fars 6 Niriz 2
49 57 P. scoparia Kerman o5 Urzoeieh 3509
50 65 P. scoparia Fars % Darab <hls
51 87 P. scoparia Chaharmahal va Bakhtiari Gl deler Lordegan o)
52 93 P. scoparia Fars % Firoozabad T35
53 78 P. spartioides Tehran o Tehran o
54 97 P. spartioides Fars % Firoozabad T35,
55 54 P. spp. Yazd s»  Mehriz 2
56 59 P. spp. Kerman oks  Sirjan Ol

\fai
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P. eburnea P. elaeagnifolia
P. erioclada P. fenzliana
P. hauskonechtii P. hauskonechtii var. pubescence

P. korshinski P. kotschii
Olpt s s 5l o (55T mexr plol i s Gha S oge ) o
Fig. 1. Fruit of wild almond species collected from different areas of Iran
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P. lycioides P. lycioides var. horrida

P. nairica P. orientalis

P. scoparia

P. pabotti

P. spartioides P. spp.
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Table 1. Continued
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Table 2. Code and description of almonds nut and kernel characteristics

A”Jg.i ity a):.aif}} ity 5}?&»}4&)@- ity ity ;}.f&iﬁ)* ity ﬂi{a‘) . ity
TNut shape Code Nut tip Code Shell marking Code Kernel shape Code Nut color Code Keemel color Code
55 loakis Obd 50,8 Ogy E Ny 5508 ik BNy
Round _ 1 Pointed 1 Without pores and scribes 1 Extremely narrow 1 pale orange 1 pale yellow 1
Soin 58 aba 05 oS,y Sl i &S 55pS b Slosgd b 2ui )b
Round to ovate 2 Pointless 2 Spasely pored 2 Narrow 2 light orange 2 Brownish orange 2
Sz Lo g Dl i L e 35 serols slosed
Ovate 3 Intermediate pored 3 Intermediate 3 Melon 3 Autumn leaf _ 3
S 356 (5 pin S i ot b =Rt ge
Ovate to oblong 4 Densely pored 4 Broad 4 Orange 4 Autumn leaf 4
EE) )\:..‘ia.)ds\_}.%@‘jé:- d@-'b)‘d:":’ w)lé@a)u ;rﬁ‘})LS“’}Gj
Oblong 5 Sparsely pored-+scribied 5 Extremey broad 5 persian orange 5 Light brown 5
b et e e S it S
Cordate 6 intermediate pored-+scribed 6 greyish orange 6 Hazel 6
Sk Sl oS O b Slosgd 4 Jole (2L S 7
Extremely narrow 7 Densely pored+scribied 7 brownish orange 7 Cognac _
PSS S Slese sl e
Scribied 8 caramel brown 8 Brick red 8
iy glosgd 4zl (slo sgd
Sunburn _ 9 Brown cienna 9
SlF S losgd
autumn leaf 10 Brown 10
R Slese b
light brown 11 Henna 11
S - g (Slo 563
Cognac _ 12 Reddish brown 12
sl
brick red 13
S slo g
burnt cienna 14
Slosed
Brown 15
b
Henna 16
e slosed
eye brown _ 17
S slesgd
liver brown 18
wsabe sloses
mahogany brown 19
45 g (Glo 5g3
reddish brown 20

*Kornerup, A. and Wanscher, J. H. 1984, Methuen Handbook of Color, British standard, Institution

fov
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Table 3. Mean of fruit characteristics of wild almond species collected from different
areas of Iran

o0 Jsb o300 2 E o Jsb 4 o0 D o Ll o g &S 05
Nut length Nut width Nut width/length Nut thickness Nut weight

Species (mm) (mm) (mm) (g)
P. eburnea 14.5+0.12 10.8+0.10 0.75+0.0028 7.6£0.05 0.53+0.0107
P. eburnea Ovate 12.0+0.09 10.8+0.06 0.91+0.0083 7.9+0.03 0.37+0.0057
P. elaegnifolia 16.9+0.09 10.9+0.05 0.65+0.0040 8.1+0.06 0.69+0.0073
P. erioclada 14.6+0.18 11.0£0.17 0.76+0.0119 7.6+0.10 0.58+0.0278
P. fenzliana 18.2+0.29 12.4+0.14 0.69+0.0087 8.1£0.11 0.73+0.0268
P. hauskonechtii 24.7+0.58 15.7+0.32 0.64+0.0033 9.9+0.09 1.81+0.0925
P. hauskonechtii Pub. 24.0+0.46 15.1£0.25 0.63+0.0018 9.0+0.18 1.28+0.1292
P. korshinski 22.4+0.15 13.1+0.05 0.59+0.0038 8.5+0.04 1.12+0.0099
P. kotschii 16.3+0.06 11.4+0.11 0.70+0.0074 10.14+0.08 0.93+0.0196
P. lycioides 14.5+0.22 10.94+0.13 0.77+0.0078 7.4+0.09 0.58+0.0189
P. lycioides Horrida 10.2+0.09 9.1+0.34 0.90+0.0269 7.8+0.05 0.23+0.0281
P. nairica 14.7+0.29 10.4+0.12 0.73+0.0180 7.4+0.05 0.36+0.0118
P. orientalis 17.6+0.22 12.1+0.09 0.69+0.0069 7.1£0.08 0.66+0.0132
P. pabotti 19.3+0.45 13.5+0.19 0.71+£0.0093 9.1+0.09 1.13+0.0224
P. scoparia 13.3+0.13 8.8+0.07 0.67+0.0035 7.1£0.04 0.40+0.0078
P. spartioides 16.5+0.12 9.84+0.11 0.60+0.0096 8.9+1.05 0.52+0.0054
P. spp. 21.5+0.30 15.3+0.34 0.7140.0065 11.1£0.12 1.53+0.0559

Mean 16.8 11.5 0.71 8.1 0.73

+ Standard error
0)s.(Yadollahi and Rahemi, 2005) Lyl 50 Cod S el o g o8 Slieo

> es i 9 per ol S e Lo
6 g Aoy Jgl ad o Sl e A Sy .l
Aby e e T s ke 058 5 p s
L s mosbam g3 (et 0 e
Al e Rl 3 0T 055 (S dewy 4t 5o
ede ke 4 (Kester and Gradziel, 1996)
sl Jol o 3 Cs 3 5L )5 OT el
Jole 03 5 0T 0l S 57 Esly o oo ol
Sei o 0T e 0l &S5 S Eeb sy =T
.(Yadollahi and Rahemi, 2005)
L ke 055 45 Sl ;575 4 o5 sl
Loyl b sy Gy slro o sluw

ijc)lﬁfuo_:\v_'a,;bp)bw,&

FEA

4z 5| (Diversity index) ¢ 55 <y -5

e Slio ke 1 Hlae 3l ol o
QJ)J—)"u‘..‘J‘C‘JJf)‘j—;W)J"’J}—Aﬁ
L Dlho o 5 ki Jho 5 0 goe S
.‘\Jaﬁ 4_4).50/\/\“* }OO‘/VO C}_J L»A“J—nﬁ
3 b Ll g o Dl pds Ol sae ol (B Jg)
Al g S5 5 0L 9 by aeiies S0
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Tl gapd e Sas b ST oS
MJ)MASJJL;A oslaul 040 9 ;e
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Table 4. Mean of kernel characteristics of wild almobd species collected from different
areas of Iran

sre dsb e P 4 oo S e Ll Fe )3
e dsb
Kernel kernel Kernel Kernel Kernel weight
length (mm)  width (mm)  width/length  thickness (2)

Species (mm)
P. eburnea 11.8+0.07 7.2+0.04 0.61+0.0041 4.840.03 0.18+0.0022
P. eburnea Ovate 9.2+0.08 6.5+0.06 0.71+£0.0064 3.9+0.09 0.09+0.0039
P. elaegnifolia 13.4+0.07 6.840.03 0.51+0.0034 4.9+0.05 0.20+0.0032
P. erioclada 10.8+0.21 6.7+£0.10 0.62+0.0128 4.4+0.08 0.15+0.0073
P. fenzliana 12.9+0.16 6.8+0.09 0.53+0.0051 4.3+0.10 0.21+0.0139
P. hauskonechtii 19.0+0.78 10.3+0.22 0.57+0.0235 4.7+0.05 0.44+0.0191
P. hauskonechtiiPub. 15.5+0.90 8.4+0.56 0.54+0.0085 2.2+0.58 0.12+0.0560
P. korshinskyi 17.2+0.12 7.7+0.04 0.46+0.0032 4.8+0.03 0.31+0.0034
P. kotschii 12.5£0.18 6.5+£0.22 0.52+0.0114 3.8+0.13 0.14+0.0076
P. lycioides 11.5+0.17 7.0+£0.08 0.62+0.0067 4.1+£0.05 0.13+0.0044
P. lycioidesHorrida 7.3+0.29 4.2+0.14 0.57+0.0124 2.8+0.21 0.03+0.0053
P. nairica 11.6+£0.21 6.4+0.05 0.56+0.0109 3.7+0.15 0.08+0.0033
P. orientalis 13.7+0.19 8.1+£0.05 0.60+0.0076 4.5+0.09 0.22+0.0041
P. pabotti 16.0+£0.32 8.5+0.06 0.54+0.0092 4.8+0.09 0.32+0.0031
P. scoparia 10.5+0.08 6.0+£0.04 0.57+0.0034 4.4+0.02 0.14+0.0025
P. spartioides 13.2+0.10 6.7+0.11 0.51+0.0104 4.5+0.09 0.19+0.0044
P. spp. 16.3£0.21 9.9+0.25 0.61+0.0093 5.8+0.26 0.42+0.0239
Mean 13.0 7.1 0.57 4.4 0.20

+ Standard error

old 5,158 (1449) O, 5 bl oy

|

S Clogas
Sl 5SS Ol e 1 el e IS
JSi 25T Sl @ o3Il 5 055 S 5 g
Sl jhe Sl b 9 6 0 WJ b M
¢S S (Kester and Gradziel, 1996)

O 3L ES e Sy P8 g e g0 g
amia Jlns Ol gie 4 Ll g 5 2515 b
IS bl ey s S unaid s
3l = j%e i s (Khatamsaz, 1992) s,

£54

das e Ol SV Oyle s e
(Kester and Gradziel, 1996)
Lsi o (o33 VOIM) & 55 2 o 7S
33 Ol kS g 3 0 0 a0 S Cuslbend @
SYPIVE 55 ke g o gn $Sis U s b
e 03 YL § 5 a3 5 A3 YO/7
5SS § 55 Jds o Al on L g
e S a 5L ST SlaBles €
Laplaly 53 YU (K55 ¢ 55 5 (550555 4
el ol 3 L 0T oSS s b o
s (Kester and Gradziel, 1996)
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Table 5. Mean, standard error, range, max, min, standard deviation and diversity index

of nut and kernel characteristics of wild almond species collected from eight provinces

in Iran
oSl gl s Al el Sl £ b
Traits <% Mean Std. error  Range Max. Min. Std. dev. Diversity index
Nut length (mm) ope Jsb 16777 0.343 20360  28.540  8.180 4.405 26.261
Nut width (mm) o e 11477 0.169 11.280  17.900  6.620 2.170 18.914
Nut width/length o b 4 2,8 S 0.705 0.009 0.718 1.168  0.450 0.121 17.290
Nut thickness (mm) 040 Caliess 8.081 0.099 6.840  12.560  5.720 1.283 15.879
Nut Weight (g) o gm0 ESCES O3 5 0.729 0.033 2.313 2436  0.123 0.425 58.323
Kernel length (mm) Jedsb 12,996 0.259 17.600  23.740  6.140 3.326 25.599
Kernel width (mm) e e 7.149 0.108 8.180 11.980 3.800 1.387 19.405
Kernel width/Length e dsb 4 s e s 0.566 0.007 0.579 0922  0.344 0.099 17.656
Kernel thickness (mm) e Calied 4.433 0.081 7.000 8.000 1.000 1.045 23.586
Kernel weight (g) e 0J 0.198 0.009 0.574 0.585  0.011 0.118 59.749

sP. spartioides P. scoparia glaas &
6Ky 4 he o o, 5 i okis P erioclada
25 9 b edalis P, lycioides s ol
2285, = =L Sl e g GNPy
22 LSJ—<’.' Slos—e LS P.

A3 eualine P. nairica

erioclada

Sl 5 o iy OIS
Lol el ki (gluasy LadT (6,8 G
Gl Laas & el a8 sls plis Sldalics
Slpas god (5 1 (3 i dtemy OIS
« P. kotschyii 4P. eburnea glaas S
WU oS 5305 (55) S s w5
s Lagre ST L5 on 5L OG5 2
o &G ol a3 ST 5 bz
Wl ol s 55 o glasl
Al LS8 s 3 e iy
e r_<>m P. elaeagnifolia 5 P. fenzliana

fv.

Diversity Index= (Std. Deviation / Mean) x 100, Std. Deviation = Std. Error x \n, n=56

T sl i i e e
il e T 55 s el s
RT3 ¢&, (Kester and Gradziel, 1996)
ol 53 iyl Jale S Ol gie 4 35 she
S Do sas b B S 55l
22 @b s adlle 5, 50 Sladgol
AV 57 ladsds) sl Ol i ‘_;La(:\.sl.g

L P. eburnea s ¢S oL 5 e S
P. hauskonechtii 45,8 ;3 g o 51 i
L& odalie (Pubescence)

Lo 8 31 (ealini 45 (S pmim Sl o gme JSCB
5y sz P hauskonechtii 5 JKo L5 6
23 )b g0 i Ogds Sl o s s
sl s ls,la Ls P, spartioides
P. eburnea sP. nairica «P. lycioides
S5 R

23 S slajre Gre &) (oms p 3
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Table 6. The minimum and maximum of evaluation classes and observed data and mean, range and standard error of means in qualitative
characteristics of wild almond species collected from Iran

Evaluation classes oy 8 U, oS sl Observed data oii odalie glaosls
Min Jila> Max Sl Number of ol S ool aals
Trai » els S el N classes Min. Max. Mean Range
raits olie Index Class Index Class
Nut shape o5 J§.~ Round 55 1 Extremely narrow Kb a1 7 7 1 6 3.85 5
Shell marking oge iss  Without pores and SLd g i O 1 Scribed Slals ] 3 1 3 454 7
scribes ’

Nut color o5 655, Pale orange &, (,5 b 1 Reddish brown 5 o o 563 20 20 2 18 10.89 16
Kernel Shape s JKs  Extremely narrow Skt 3l 1 Extremely broad e Sl b 5 5 2 5 3.44 3
Kernel color 5%,  Pale yellow &, oS 205 1 Reddish brown 5 g o 563 12 12 2 11 558 9

v
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Table 7. Nut shape, shell marking, nut color, kernel shape and kernel color classes and
indices in evaluated wild almond species

o5 JSH o3n S 5 oset B o0 5555 e S e 5,
Species Nut shape Nut tip Shell marking Nut color Kernel shape Kernel color
N el o el o el o el o el N el
Class Index Class Index Class Index Class Index Class Index Class Index
34k 15,Ls lo 54 b o 563
P. eburnea 5 & 1 - 8 s 15 e 2 = 10 s
Oblong Pointed Scribied Brown Narrow Brown
s s + oS,y Sl i Slosgd e Sk
P. eburnea Ovate 3 Ovate 1 Pointed 5 SLs 15 Brown 4 Broad 6 Hazel
sparsely
pored-+scribied
S Slsalai + Lo o Sl Bl st L ga S,
P. elaegnifolia 5 Oblong 1 Pointed 6 Sl 7 Slosg & 3 Intermediate 4 autumn
. . . leaf
intermediate brownish
pored+scribed orange
Sy Jlsabais + oS Sl i oS b Ly b it
P. erioclada 3 Ovate 1 Pointed 5 ks P &, 3 Intermediate ) Slosg 4
sparsely light brownish
pored-+scribied orange orange
Sy odais S Sl o5 b L e SIS,
P. fenzliana 3 Ovate 1 Pointed 4 densely pored 6 greyish 3 Intermediate 4 autumn
orange leaf
&9 Sladbads S Sl b (2t % sl
P. hauskonechtii 5 Oblong 1 Pointed 4 densely pored 7 Slosg 4 4 Broad 8 brick red
brownish
orange
S s Lo e D sloss Ot Ol e A Slese
P. hauskonechtii Pubescence 5 Oblong 1 Pointed 3 intermediate 14 S 5 Extremely 5 light
pored burnt broad brown
cienna
Y Sladai 0STT, Ol ji S, L 20 )
P. korshinski 6 Cordate 1 Pointed 2 sparsely pored 10 autumn 3 Intermediate 6 Hazel
leaf
S B Dy oS S Slosis o SIS
P. kotschii 5 Oblong 5 Pointless 5 sparsely pored 8 s 4 Broad 4 aultur;m
caramel ca
brown
e e S oS Ol i slosed ot ele
P. lycioides 3 Ovate 1 Pointed 7 dcnscl_y ) 14 S 4 Broad 1 Henna
pored+scribied burnt
cienna
Syl BN Sk Er g % Slosed
P. lycioides Horrida 3 Ovate 1 Pointed 8 Scribied 10 autumn 4 Broad 10 Brown
leaf
b s pan BIERS Sk Slosed L s slesid
P. nairica 4 S . Pointed s Scribied 18 & 3 Intermediate 5 blrig\l:ltn
Ovate to liver
oblong brown
ez Jsdais oSy Sl St ot S S
P. orientalis 5 Oblong 1 Pointed 2 sparsely pored 12 Cognac 4 Broad 4 autumn
leaf
Sss Jlsabais Lo ge i Slosg o8 Slosgd
P. pabotti 5 Oblong 1 Pointed 3 mterme?ilale 9 by 4 Broad 3 sl
pore Sunburn cinnamon
brown
Coyim Sladai 0STT, Dl ji S, o NS
P. scoparia 3 Ovate 1 Pointed 5 sparsely pored 10 autumn 4 Broad 5 Slosed &
leaf .
brownish
orange
e BENE Ok 5oy O3 S Lo il (st
P. spartioides 3 Ovate 1 Pointed 1 without pores 10 autumn 3 Intermediate 2 Slosed
and scribes leaf .
brownish
orange
e Nsdaks Ey S &, Lo e Slos$
P. spp 3 Ovate 1 Pointed 8 Scribied 10 autumn 3 Intermediate 10 Brown
leaf

vy
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Table 8. Four characteristic (nut shape, shell marking, nut tip and kernel shape) in separation of wild almond fruits

Nut shape » 5. &
Nut tip o0 Sy

b S 93 S5 S 96 sl
Cordate Oblong Ovate Ovate to
oblong N2
5 i o S Isalais Isalais i ¢ Isalais Isalais &
2528 P58 e IS Jl o o5k o e Grand
Shell marking Kernel shape Pointed Pointed Pointless Pointed Pointed Total
oSt ol i Broad o8 P. hauskonechtii 1
Densely pored Intermediate L e P. fenzlianal 1
: .. |4 Broad - 1
L | e Ol o€ ..
. +"5’“°. a P. lycioides
Densely pored+ Scribed
e Broad o P. pabotti 1
_ Extremely broad ot el P. hauskonechtii
Intermediate pored Pubescence 1
Jld b s o i Intermediate Lo 20
Intermediate pored+ P. elaeagnifolia 1
Scribed
L Broad o P. lycioides Horrida 1
222%"  Intermediate Lo g P. spp. P. nairica 2
Scribed Narrow Sk P. eburnea 1
odST,, o i Broad o P. orientalis P. kotschii P. scoparia 3
Sparsely pored Intermediate Lwse P, korshinski 1
Sk +euST, ol s Broad o8 P. eburnean Ovate 1
Sparsely pored+ Scribed Intermediate Lo P. erioclada 1
s Intermediate by
Ls g0 L > ..
‘ S O P. spartioides 1
Without pores and scribes
Fe= 1 6 1 8 1 17

Grand Total

FVF
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Table 9. Correlation coefficients (Pearson) of nut and kernel quantitative characteristics in wild almond species

o5 b 055 4B o5 sk o2 o g Ll 050 O3 sre dsb e P Fadsba o e labes
Traits Slis Nut length Nut width Nut Nut thickness Nut weight Kernel length  Kernel width Kernel Kernel
width/length width/length thickness
0 sp P
Nut width 0.864286"
s dsb e o0
Nut width/length 0731010 037355
0 ga8 Caalbes
kY Nut thickness 0.603571" 0.596429" -0.38785
3 05 OJ9
?g Nut weight 0.891868" 0.938338"  -0.54919" 0.727436"
% o500 Jsb
K Nut length 0.964286" 0.80000" -0.73816" 0.575000° 0.852547"
A e r
Kernel width 0.773906" 0.838249  -0.38462 0.396783 0.805903" 0.806077"
e dsks 20 N . .
Kernel width/length -0.513940 -0.177900 0.69065 -0.558860 -0.381300 -0.526520 -0.032370
Kernel thickness 0.432143 0.242857 -0.48794 0.160714 0.364611 0.560714" 0.443253  -0.34502
05
Kernel weight 0.686942" 0.593919" -0.52104" 0.364938 0.649060" 0.742398" 0.624888"  -0.31233 0.860466

VARYA ez gelas 53 s gme SNl 5 5 4 5 5 *

* and **: Significant differences at 5% and 1% probability levels, respectively.

Vo
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Table 10. Correlations (Spearman's ranked order) of qualitative characteristics in wild
almond species

) ose S o gt 458 FNES) eSS
Traits ol Nut shape Shell marking Nut color Kernel shape
o5 P50
Shell marking -0.38373
5}:& &)
Nut color -0.07409 0.277473
o S5
Kernel shape -0.56695" 0.280406 0.173614
o K5
Kernel color -0.14634 0.613977" 0.387836 0.189642

*: Significant at 5% probability level.

70 Jlez| o 03 s e OVl

olsly i oS 55 Jeol glaai go 31 K a IS uibsls 5oy palie )Y d
Table 11. Eigen values and total variance of nut and kernel morphological
characteristics by principal component analysis measured in wild almond speci

ol sladd 5o values Initial Eigen o35 sl
Principal component bl S il s oS i_,uli s doys
Total % of Variance Cumulatl\{e P eroent of
variation
1 7.923 49.519 49.519
2 2.851 17.817 67.336
3 1.742 10.890 78.226
4 1.121 7.003 85.229
5 1.038 6.485 91.714

Extraction Method: Principal Component Analysis.

P. fenzliana P. elaeagnifolia . orientalis
sP. scoparia «5& 555 P. erioclada
.| Spartioides i3 ;IP. spartioides
3 Socias i Company (1998) Low 55 5l 455 s
u}f FIR 4_3; !5 Euamygdalus o}_)f
4 & 3 Amygdalus o5 S ;5 1, P. fenzliana
! % Dodecandra ¢, ,5 1, P. erioclada

Dodecondra ¢ ,u L 45 X U/f el 031>
P.eburnea glaw £ Jols 5,05 il

FV5

el e adl s 4 4

o5 de Ol s e o S5 4 S” Dodecandra
Socias i Company (1998) L 5 cduaal
bty Cllas Wis g ol 5 ae
sl,)s Isocandrae (g Jolis ab_f
NN P FTYS S U PTY- S P
P. hauskonechtii | o oL a4 58
P. kotschii 4P. korshinski &P. pabotti
& Amygdalus oy, S 4 o_iyn aS ol
slaas S Jaldpgsos, S sl
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Table 12. Coefficient of rotated component matrix® of nut and kernel characteristics in
wild almond species, showing correlation between the traits and principal components

Principal components Lol slaadl s

Traits e 1 2 3 4 5

Nut length o5 Jsb 0.909 -0.291 -0.039 -0.216 0.021
Nut width o5 P 0.958 -0.070 -0.141 0.003 -0.059
Nut width/Nut length o5 48 5050 U5k -0.494 0.476 -0.199 0.624 -0.111
Nut shape oge JS 0.613 -0.577 -0.127 -0.155 0.057
Nut thickness 0 grp Salbes 0.577 -0.413 -0.292 -0.070 -0.429
Nut weight 05 05 0.947 -0.200 -0.076 -0.035 -0.207
Shell marking 050 P8 -0.342 0.156 -0.130 0.808 0.115
Nut color o &) -0.059 0.052 -0.217 0.211 0.906
Kernel length R dsb 0.899 -0.355 0.181 -0.171 0.022
Kernel width e P 0.965 0.041 0.191 -0.107 0.050
Kernel width/Kernel length e g8 e dsb -0.118 0.905 0.069 0.333 0.085
Kernel shape e S -0.257 0.885 -0.293 0.008 0.087
Kernel thickness e lals 0.137 -0.144 0.930 -0.0079 -0.204
Kernel weight e 055 0.779 -0.225 0.512 -0.041 -0.230
Kernel color o 0.098 0.110 -0.188 0.867 0.191

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Factor loading more than 0.5 was considered as significant.
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Fig. 2. Dendrogram using Ward (1963) method for clustering almond accessions by

their nut and kernel characteristics
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