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Fig. 6: Late blooming genotype of no. 13
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Fig. 7: Fruits of selected genotype no. 15 with favorite kernel and nut traits and self-compatibility
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Table 1: Accounted characteristics for 50 almond genotypes

SxSosl Il s, sl o oylets
Method/ measure tool Unit Character Number
Wogee () B U5 plod G sl lasd ool 39 Oy 0599 Job )
The number of days between full bloom and fruit day Ripening date
595 =Y cawgie =¥ ipnds =) oS ESRC IR Y
1=Weak, 2= Intermediate , 3= Strong Code Tree vigour
ol g, SlS =0 (ol dug, =F w00 =Y carsl 3= il 3 3Ll =) Ry o ad, wole e
1= Extremely upright , 2= Upright , 3= Spreading , 4= Drooping , 5= Weeping Code Tree Habit
AloocSs a5Ls 5 jounl =¥ ol (59, st =Y dlucSs asls g4, yiiw =) Ky J5 allsz (28513 Jore f
1=Most flower buds on one year old shoots, 2=most flower buds onspurs , 3=mixed Code Location of flower buds
5 BISE gls =Y (oS GBI (gl = (BlSE g =) s 95 Ahug 3 BISE 924 o
1= Extremely seal(no opening), 2=Open, 3=Very Wide Code Suture opening of the shell
&S oo iy = O ey 4 =F cangte =Y b b g e 4y =) Ky 050 Cubld yy Cggen 5
1= Low, 2= Intermediate , 3= High Code Ease of harvesting
A0 (S =F s =Y (s =Y s LS =) oS 997 Cagy (S e Y
1= Extremely hard , 2= Hard , 3= Intermediate , 4= Soft , 5= Paper Code Softness of shell
SophF =0 5= F langio =¥ (S gS =V (SpgS Ls =) Ry aen o3l A
1= Very small ,2= Small, 3= Medium, 4= Large , 5=Very large Code Nut size
g o =F Sk a3 i =0 (8 =F 0udS Y eSS =Y )5 =) o5 an IS5 4
1=Round , 2= Ovate , 3= Oblong , 4= Hearty , 5= Cordate, 6= Extremely narrow Code Nut Shape
L5 =0 o1 te (6l Elypar =F clangio =Y 0asS1 (sla g =V Eligm (g =) - @57 Sy 59, Shsl Ve
, 1=Without pores, 2= Sparsely pores 3= Intermediate, 4= Density pored 5=Scribed Code shell patterns
03 skt =0 0,5 =F lawgie =¥ g, =Y g, LS =) oS e 5, 1
1= Extremely light, 2= Light , 3= Intermediate , 4= Dark, 5= Extremely dark Code Kernel colour intensity
158y 8 SelS =0 gy i =¥ Laugie =¥ CleiS =Y o leiS SLels 2 Ky JEORESINt Y VY
1= Extremely similar, 2= similar, 3= Intermediate, 4=Non-similar , 5= Extremely Non-similar Code Kernel similarity
G =Tl (oS =Y e =) a5 o oo g b W
1= Sweet , 2= Intermediate , 3= Bitter Code Kernel Taste
005 9,7 =V 00T gz =V w0a S gz (oS =) oS P89 Sey7 s e s
1= Slightly wrinkled , 2= Intermediate , 3= Wrinkled Code Shriveling of kernel
Jeezms 9315 o5 o500 039 ek 0
Digital Geram Average of fruit weight
Jeezms 9315 o5 e 039 el VF
Digital scale Gram Average of kernel weight
Jeezs sl oS 20900 & e Oy S Y
Digital scale Gram Nut weight/endocarp
oSS Fashe e Job VA
Caliper Mm Kernel length
odsS Sk P e 4
Caliper Mm Kernel weidh
odsS Sk o Suales v
Caliper Mm Kernel diameter
Jeezms s93l5 e oga0 Camig2 039 n
Digital scale Gram Hull weight
050 33 do 5 sligs sl sluss KW lBgs slajie sy YY
The percentage of double kernel in a sample of 100 nuts precntage Percentage of double Kernel
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Table 2: Number of pistils having pollen tube at style base in 11 self-compatible almond genotypes

aols slass asls slass b a5 WelS” (slansioss
L;aLa Sl S S R RTINS SRy SRy
s 40 0,5 algl sl yls 30 03,5 gl gl ) L5 5lwos> Bl gimryes
A Sy RSl . (L8 BIYD ) . . .
dol> g 4> sl (GATN AN (VO 51 e
Number of styles l\_lumber of style_s Doubtful genotypes Self compatible Extermly_ Self
- with pollen tube in - genotypes compatible
Genotypes with pollen tube the end of their (between 25% until (between 50% genotypes
on their mid-style style 50%) until 75%) (between 75%)
Gy 10 6 6 +
Gg 10 7 6 +
G 10 8 5 +
Gis 10 9 8 +
GZl 10 8 6 +
Gys 10 7 6 +
Gy 10 7 5 +
Gs; 10 6 6 +
G 10 9 8 +
Gag 10 6 5 +
Gao 10 4 5 +
G, 10 5 7 +
G 10 10 9 +
Gy 10 8 7 +
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Table 3: Reseats obtained from Factor analysis, special amount and cumulative percentage

tole 1 2 3 4 5 6 7 8
Factors
Sy e 343 31.3 82.1 63.1 85.1 5.1 471 4.1
Special amount
3Gl
ol aen 14.15 13.44 12.65 11.81 11.07 97 95 8.01
Variance percentage
(oS 322 14.15 2759 40.15 51.96 63.03 7373 83.23 91.04
Cumulative percentage
Oy 099 ok -0.07 -0.15 0.36 -0.08 0.31 0.05 -0.49 -0.35
Ripening date
S 98 -0.07 0.00 0.12 0.01 0.08 0.68 -0.38 -0.04
Tree vigour
S b ook 0.20 -0.16 0.11 0.04 0.70 0.05 0.01 -0.33
Tree Habit
e
7wl 57 e -0.06 -0.09 -0.27 -0.02 0.69 0.05 -0.12 0.08
Location of flower buds
) G5
53t 2 SO 2975 053 0.06 -0.06 0.45 0.03 0.07 0.11 -0.14
Suture opening of the shell
e LBl st 0.10 -0.25 -0.23 0.30 -0.52 -0.04 -0.28 -0.20
Ease of harvesting
7 0972 e Ol 0.85 -0.22 0.03 0.03 0.11 0.02 0.04 -0.02
Softness of shell
- o) l
N -0.22 0.87 0.01 0.01 -0.04 0.17 0.00 0.05
Nut size
s 52 0.28 0.05 -0.02 -0.08 012 0.01 -0.00 0.78
Nut Shape
st 53) oP5E 0.85 -0.01 011 018 -0.07 0.02 0.13 0.20
shell patterns
HeXy 0.06 -0.13 -0.27 0.67 0.27 0.05 0.22 0.11
Kernel colour intensity
i
oSl -0.34 -0.10 0.06 0.40 0.31 0.13 -0.16 0.57
Kernel similarity
Fe sy prb 0.10 -0.03 0.14 0.13 0.03 -0.01 0.83 -0.12
Kernel Taste
Fo 89 S5z 5 02 0.12 -0.01 0.05 0.86 0.04 -0.09 0.01 -0.02
Shriveling of kernel
(P e300 g Lo -0.64 0.61 0.18 -0.04 -0.07 0.30 0.04 -0.04
Average of fruit weight
i A -0.14 0.74 0.52 -0.05 -0.04 -0.04 -0.01 -0.03
Average of kernel weight
#0933 % 5a by S 0.80 -0.36 0.05 -0.04 -0.06 -0.25 -0.05 0.11
Nut weight/endocarp
(Fahe)sie Jsb 0.02 0.86 -0.10 017 011 0.03 -0.05 0.01
Kernel length
(Rastelie 202 037 0.67 0.26 0.14 0.08 -0.12 0.27 0.09
Kernel weidh
(Pashe) o 0.15 0.17 0.85 -0.11 -0.05 -0.06 0.10 0.01
Kernel diameter
(£25) Sewsy 3 0.02 0.22 -0.11 -0.10 015 0.67 0.29 0.23
Hull weight
g slapie 22> -0.09 0.00 052 0.04 -0.08 0.64 0.03 -0.07
Percentage of double Kernel
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Table 4 : Correlation between measured characteristics in 50 almond genotypes

v g plol (B0 5 seai gl (IW 5l Jol> zLS (b5

B ] §s 2 1= : kS 3= 43 kS o] L.
e L. 4. =2 F5 - SN qe g s 2 '}:‘s i 55 3g g " B 1532
S J 3 J 3 R~ 3 E= 3 9 » 3 o 3 o N5 'S £ Y = X 2 D =] o =
2 A S P V. v o gcw .2 “= = N < 2 4 2 i b Pg asE 2w E 35 3 2 : ‘?j“‘ 3 58
= 73 B B8 7 28 X8 4 ° B = 8 %z ~F A2 325 365’ .35 =2 302 S N EX
S £ - 1 e3 =g 2 2 2 2 2] 4 38 .5 53 v 85 X ° '3 z 4z . T 3o 3 52
rE a8 a8 DES g2 Y JE 13 35 0= AT 2E 7 2E xPE 4 3% g 42 343 S 8%
1 & ST Mo - x2° 33 3£ ’ vz Jj& L2 42 55 o2 as & oy 2 S TE 2288
k) . : ‘\_:?1) S 3 3 S g z P > l < < & Z > 3 < EN
Oy 0599 Jsb 1
Ripening date
S0 by Oyl 0.08 1
Tree vigour
o A, wole 0.29" 0.14 1
Tree Habit
J5 Wl 585 8 e 0.17 0.07 011 1
Location of flower buds
gt 3 B85 397 0.23 0.12 -0.19 -0.19 1
Suture opening of the shell
ogee 2l st 0.19 0.30 -0.26 -0.26 -0.01 1
Ease of harvesting
2 09)° e Ol -01 0.17 0.29" 0.05 0.42" 0.26 1
Softness of shell
s o3l 011 0.05 0.12 1.00 0.25 021 0.29" 1
Nut size
ot J52 0.12 -0.10 0.23 -0.17 0.04 0.17 0.22 -0.19 1
Nut Shape
sz S5y S 0.04 0.25 0.2" -0.12 0.43™ 0.23 067 -0.23 032" 1
shell patterns
a0y ol 0.07 0.00 0.13 0.07 -0.18 0.19 -19 0.33" 0.07 1
Kernel Taste
. _5”_5”'-’- 9 oeF 0.19 -0.10 0.13 017 0.32" 0.25 0.22 0.10 0.13 0.29" 0.49™ 1
Shriveling of kernel
(£5) o5 039 Lo -0.01 011 013 0.02 0.05 0.13 063" 073" 0.16 011 0.8 0.12 1
Average of fruit weight
B 0.08 011 027" 021 02 0.08 0.02 063" 0.13 0.08 023 0.07 -0.26 1
Average of kernel weight
7090 % 3R O emd 0.04 0.13 0.04 -0.01 021 0.10 07" 0.43" 013 0.16 0.07 0.17 0.84™ 0.28" 1
Nut weight/endocarp
Cngshen)yie Jsb -0.01 0.2 0.12 0.13 0.25 0.02 -0.2 0.7 0.27 0.15 0.10 0.05 0.48" 0.59™ 0.13 1
Kernel length
Gaghlsie 25 0.04 0.01 015 0.05 0.04 033" 037" 0.6™ 0.13 0.13 0.01 -.04 064" 0677 044" 043" 1
Kernel weidh
(aishen) o Sl 0.22 0.12 0.13 0.2 0.06 0.20 0.02 0.03 0.11 0.01 0.16 1.00 0.05 0.05 0.05 0.13 0.9 1
Kernel diameter
(p5) Sz 039 0.05 -0.11 015 0.15 0.08 1.00 0.01 0.11 0.02 0.13 0.20 001 0.2 031" 011 0.2 0.11 0.22 1
Hull weight
53 slasie w00 0.21 0.08 0.04 1.00 0.15 0.09 1.00 0.15 -0.14 0.14 0.02 0.22 -0.22 0.31" 0.21 -0.12 0.20 0.21 0.02 1

Percentage of double Kernel
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Table 5: Superior genotypes among of 50 almond genotypes

e (FSFIRRWIRY ) i e e e b
e e e R Wsgy (S e s QP TTEE 0 e o
LS e S5 S $890 ] - (oo ($5) 5o () ogme T 0)led
Self- Kernel colour Percentage il i Average of ~ Average of ~ Genotype
- intensit Kernel Nut Softness of Kernel - no
compatible y of double ) kernel fruit .
Taste size shell length - :
rate Kernel weight weight
5 5Loogs
PP iatd o . . . .
Self- e o2 10-15 Soi o e 26 1.2 45 14
compatible Intermediate Sweet Extremely hard
5 5Lusgs .
P iatd e L . .
Self- o9 Ot 10-15 o e 26 1 44 20
compatible light Sweet )i hard
5 Lubogs
220 > . L. . .
Self- e o 05 Sy e 21 9.0 43 6
compatible Intermediate Sweet Extremely hard
5 Lubogs
220 > L L. 1
Self- o9 o 05 53 =5k 20 8.0 356 46
compatible light Sweet soft
5 Lubogs
L] > N |- 1.
Self- g e 1520 Sy S 2 6.0 36 25
compatible Intermediate bitter soft
155 Lubogs . . . .
’ )Self-j:> o) O 10-15 Sy Sk 23 14 23 Jokob
compatible light Sweet soft Non pariel
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Evaluation of Offspring Obtained from Crossing Between Superior Local Genotypes
of Almond and "Tuono® Cultivar from the Viewpoint of Self-compatible Quantitative
and Quialitative Characteristics Fruit and Kernel

Estaji'’, A., Ebadi®, A., Fattahi Moghadam®, M. R. and Alamfar*, M.

Abstract

Almond (Prunus dulcis [Webb] D.A. Mill) is an economically important species of genus Prunus. Self-
incompatibility and low quality fruit are the most important limitative problems for fruit set and cropping in
almond tree. In this study, 50 almond genotypes obtained from crossing between some superior self-
incompatible local genotypes and 'Tuono' (self-compatible cultivar) were analyzed with fluorescence
microscope method. Results showed that 11 genotypes were self-compatible, three genotypes were
guestionable and others were recognized as self-incompatible. To evaluate morphological diversity, twenty-
two vegetative and generative characteristics were evaluated. Results indicated that all characteristics were
significantly different among examined genotypes. Factor analysis divided genotypes into eight factors that
covered 91.04 from total variance. Results Factor analysis indicate characteristics such as: kernel wrinkles,
nut size, kernel length, shell thickness, shell pattern and nut diameter had highest effect on genotypes
diversity. Finally, genotypes 6, 15, 20, 25 and 46 were introduced as superior ones based on their nut weight
and kernel characteristics. Genotype No. 15 and 25 was self-compatible in addition of having good fruit and
nut characteristics.

Keywords: almond, self-compatible, fluorescence microscopy quantitative and qualitative traits, Factor
analysis, Cluster analysis
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