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Evaluation of Morphological and Pomological Characteristics and Yield of
Almond Cultivars and Promising Genotypes
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Table 1. Quantitative morphological and pomological traits, symbols and measured units for the studied cultivars
and genotypes.
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Attribute Symbol Unit
o0 i) Tree height THe e sslCm
Sltslo o Canopy diameter Cd o lCm
ogan S (359 Nut weight NWei 259
oge SiS oo Nut length NL e slCm
oge SiS b e Nut width NWid e slCm
ogan St Caslid Nut thickness Nth e SlCm
e 09 Kernel weight KWei 250
e Job Kernel length Ki o slCm
JEpe Kernel width Kwid o slCm
JEVSONESS Kernel thickness Kth o slCm
JEPRRWER Percentage of kernel KP ao,3%0
2ol¥gs ao e Double Kernel Kd 00,390
S0 48 0, Skee Yield per tree Ty S0 40 pSelS
Kg/Tree
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Table 2. Results of morphological traits studied in almond cultivars and genotypes.

OBl /8, oS el o) el JhE Ses 5 S b SaS oy S Calhs e 059 o500 S Jsbo Gro )i cules () i 20
Cultivar /genotype (e Canopy (e (p,5) ogue sheodogan (o (o)oges (o heo)oges Ke_rnel Kernel (;= Ls)  Kernel thickness (= Kernel
Tree diameter (mm) Nut (o Nutwidth  Nutthickness ~ Weight length (mm) width
height(mm) Weight(g) Nyt length (mm) (mm) (@ (mm) (mm)
(mm)
A200 300e 200f 2.1i 31f 179 13.5g 0.7k 22¢e 6.5f 1lle
A230 300e 250d 2.2i 36d 20f 15e 0.8i 25¢c 6.7ef 11.51de
Azar 31 300e 220e 2.6h 30f 20f 15e 1.1g 24d 7.8c 12de
Boty s 280f 230e 1.6j 29f 16h 14q 0.8i 18f 5.98¢g 10.52e
KD-8 400a 210f 2.2i 33e 18g 14q 0.8i 26.5b 5.89 10.53e
KD-9-9 2409 220e 39 46a 17h 13h 1.39d 3a 7.0d 10.56e
KD -10-1 190i 220e Li 29f 16h 11i 0.6i 19f 6.8ef 10.58e
KD 12-4 300e 270c 3.4e 33e 20f 15f 1.38e 24d 6.38f 12.5d
Flipo Ceo g ol 2509 230d 3.2f 32e 19f 16ef 1.09d 23.5d 6.67ef 12.8c
Fragiulo g1 410a 200f 4.4b 38¢c 24c 16ef 1.5¢ 29b 6.7ef 14.3b
K1-16 230g 215e 2.6h 39c 20f 15f 1.4d 28b 6.40f 10.6e
k1-25 320d 215e 2i 37d 19f 15f 19 26.5¢ 6.41f 12.5d
K1-5 300e 230d 1.6j 33e 179 14g 0.8i 25d 6.68ef 10.5e
K11-9 360b 200f 2.2i 32e 22e 15e 0.79i 22e 6.41f 11.51de
K13-40 320d 270c 2.3i 33e 18h 13h 0.8i 26.5¢ 6.44f 10f
K14-24 320d 290b 3.5hi 36d 23d 14ef 0.84h 28b 7.1e 12.51d
K16-23 250f 200f 2i 33e 179 13f 0.85h 26.5¢ 6.69¢ef 10.53e
K2-22 320d 230d 3.7h 32e 22e 15e 1.4d 29b 9.01a 13.95hc
K3-12 300e 195f 0.88i 28f 15i 8k 0.58i 22f 5.79 9.67f
K3-19 260f 220e 2.8d 37d 21f 14q 0.9b 29b 6.1fg 11.54de
K3-8 220h 290f 1.6i 29f 179 14q 0.78i 24e 7.1de 10.61e
K4-13 270f 230d 2i 42b 23d 14q 1.6c 29b 6.71ef 13.15cd
K4-6 305e 215e 2.89 38c 23e 14f 1.3e 28b 7.14e 11.52de
K5-17 280f 230d 2.2i 36d 22e 15e 0.92h 25d 6.37f 12.4d
K5-27 270f 230d Li 29f 14j 10j 0.78i 25d 6.13fg 10.53e
K5-6 280f 215e 2.5h 34e 20f 12g 1h 27¢c 6.13fg 12.31d
K6-5 280f 215e 2.8d 38c 23e 14f 1.1g 28b 7.18e 12.34d
K8-24 340c 320ab 3.8f 32f 23e 14f 0.96h 24e 6.73ef 12.83c
K8-32 283f 225d 4.4b 32e 29a 18c 1.38de 27¢c 7.08d 16ab
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K8-B 310de 210e 2.6d 29f 19f 13f 0.96h 26d 7.81c 13.14cd
K9-2 300e 210e 2.6d 36d 24c 14f 1.2g 28b 6.16fg 14.3b
K9-20 330d 210e 2.6d 31f 19f 129 0.84h 23.5e 5.81g 13.11cd
K9-24 350c 270c Ef 36d 23e 17d 1.02g 29b 6.37f 12.43d
K9-32 235¢ 270c E 31f 19f 12h 0.84h 26d 5.89g 13.13cd
K9-7 320c 210e 1.7g 31f 189 13f 1.9 23e 6.75¢f 10.53e
Karmel L, 330d 330a 1K 289 16i 13h 0.82h 23e 7.09 13.12cd
KS-4 320d 270c 179 36d 15j 12h 0.83h 30b 7.083e 9.68f
Mamaie _LL 400b 225d 4.8a 36d 17h 17d 1.58b 30b 7.89c 13.19cd
Marcona bss L 360b 210e 4.6a 35d 27b 20a 1.64a 24e 9.11a 16.5a
Mission ;yeice 320d 150h 1.8i 32f 18g 15e 0.68h 26d 7.81c 10.55e
1,3 sesks Ne plus Ultra 2509 220de 349 36d 17h 13f 1.45¢ 35a 6.61f 10.01ef
Nonpareil Lt 340c 260cd 17K 35d 17i 10j 1.00g 28c 7.18e 10.57e
Padre sl 260f 155h 13K 289 17j 13h 0.63k 22f 7.07d 8.68g
Perlice ), 270f 1709 1.8 31f 17i 13h 0.64k 22f 5.50i 9.69f
Rabie ~., 330d 173g 4.3b 34d 22e 15e 1.56b 28c 5.65¢ 12.84c
Roby s, 325d 175g 1.8 32f 17h 13f 0.85h 27c 7.08de 12.44d
Saba L. 300e 210e 39 46a 24c 13h 1.5d 35a 6.38f 16.1a
Sahand s 295e 225d 4.3b 38c 25¢ 19b 1.62a 28c 7.11de 12.78c
Sefid s 250f 170g 1.8 299 16i 14f 0.85h 22f 9.01a 12.45d
Sh-12 345¢ 155h 4.3b 33de 23d 16d 1.56b 31b 7.79c 13.94bc
Sh-13 2609 285b 2.4i 34d 17h 13h 0.969 30b 7.81c 8.69¢
Sh-15 340c 285b 0.8i 31f 13k 11i 0.62k 22f 6.36f 9.67f
Sh-17 295e 325a 2.8h 32f 17j 14e 1.25f 25e 8.51b 8.69g
Sh-21 320d 2709 3.5f 33ef 23d 18c 1.38e 24e 6.74ef 9.67f
Sh-6 360b 260cd 2.6i 33ef 21e 12f 1.18f 28b 7.13e 13.13cd
Shekofeh as s 270f 210e 1.8j 299 18g 14ef 0.90h 25e 7.85¢C 11.54de
593 50 SUPErNOVAS 295e 200e 3.5f 40b 27b 16¢ 1.18f 28b 7.16e 16.11a
Talkh Asli Lol &b 360b 322a 1i 29¢ 12k 12h 0.94h 24.5e 7.10d 10.58e
Tuono & 400a 275b 3.3f 38c 29a 16¢ 1.2f 33a 7.83cC 16.10ab
Z-3 2409 200e 3.5f 37c 22e 15f 1.22f 34a 7.03d 13.14c

Means with the same letter are not significantly different based on the LSD test at the 5% probability level.
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Fig. 1. Percentage of doubled kernel fruits in studied cultivars and genotypes. Means with the same letters are not
significantly different according to LSD test at 5% level of probability.
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Fig. 2. Percentage of kernel fruits in studied cultivars and genotypes. Means with the same letters are not
significantly different according to LSD test at 5% level of probability.
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Table 3. Comparison of the average yield in selected almond cultivars and genotypes during two years.
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Yield (Nut Kg/Tree)

Cultivar / Genotype

Yield (Nut Kg/Tree)

Shell type 55 S
& 2015 2016 Averjgl‘:; fﬁ;‘-‘yem 2015 2016 Averjg?; f“"t; E”years
(Semi Soft) ciéls aaw 3.61g 4.68cd 4.14h Nonpareil L, 4, ;6 341g 3.98de 3.6%
(Semi hard) S aes 4.72b 5.70 bc 521f Mission ;.. 4.27 ef 535¢ 4.81cd
(Very hard) _$o. L+ 6.31bc 7.36a 6.83bc Perlice .., 3.19gh 4.13cd 3.66e
(Very soft) isls 5.20d 6.23b 5.71de Padre (s,sl; 4.18¢f 5.33¢ 4.75¢d
(Hard) - 6.73a 7.42a 7 07abc Boty s 4.51e 5.23¢ 4.87cd
(Hard) 5o 6.32bc 6.98ab 6.65bc Roby s, 4.72e 5.98bc 5.35¢
(Hard) s 5.86¢ 6.79ab 6.324 Karamel |5 3.12gh 4.18 ¢ 3.95de
Hard) s 6.51b 7.34a 6.92bc k1-25 4.08f 5.08¢ 4.58¢d
(Hard) 5o 6.14bc 7.44a 6.79bc KD12-4 6.50b 7.45a 6.97ab
(Semi soft) sacls aes 4.12f 5.12c 4.629 K8-24 6.84a 7.67a 7.25a
(Semi hard) S s 4.69% 5.68 bc 5 18f Shekofeh sy 3.10gh 4.12cd 3.61de
Hardy s 6.72ab 7.51a 7 11abc Mamaie Ll 6.21bc 7.11a 6.66
Hard) s-. 6.91a 7.9a 7 40a Sefidoi 2.52h 3.59de 3.05d
(Semi hard) S s 5.23d 6.31b 5 77de K8-32 4.53¢f 5.59bc 5.06c
(Hard) s 6.51b 7.31a 6.91bc K6-4 4.61ef 5.76bc 518c
(Semi Soft) cicls aasi 5.12d 6.41b 5 76de K2-22 4.21ef 5.51bc 4.86¢d
(Semi soft) caels aes 3.82fg 4.82cd 4.32gh K3-12 2.12h 3.12e 2 62f
(Semi hard) Scw aes 5.70c 6.55b 6.12d K14-24 5.67c 6.97ab 6.32b
(Hard) s 5.91c 6.98ab 6.44c K13-40 5.41cd 6.38b 5.89bc
Soft) asls 2.45h 3.94de 3.19j K9-24 6.89a 7.64a 7.26a
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(Hard) s 5.21d 6.34b 5.77 de K8-B 5.51cd 6.45b 5.98ab
(Semi Soft) sisls aass 4.12e 5.72bc 4.92fg K11-9 4.16f 5.17¢ 4.66cd
(Semi soft) siels acs 424 e 5.14c 4.69g K4-13 4.33ef 5.65 bc 4.99¢

(Hard) o 3.11gh 4.21d 369 K3-8 2.81gh 3.97de 3.39%

Soft) sacls 2.30h 3.27de 278m K5-17 5.11d 6.22b 5.66¢h
(Semi Soft) icls any 4.71e 5.81 bc 5 26ef K5-27 3.01gh 4.10d 3.55¢

Hard) s 5.62cd 6.65b 6.13d K3-19 5.82¢ 6.52b 6.17b
(Semi soft) iels ass 5.14d 6.23b 5.68de K9-2 4.49e 5.59 bc 5.04c
(Semi soft) cicls ass 4.62e 5.62b 5.12f K9-32 3.13¢g 4.65cd 3.89de

Soft) sicls 2.90gh 3.89d 3.39ij K6-5 3.50 fg 4.78cd 4.14d

Means with the same letter are not significantly different based on the LSD test at the 5% probability level.
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Tabled. Descriptive statistic, heritability, phenotypic and genotypic coefficients of almond quantitative traits.

variance components

Variance components

Trglts Max M‘{a& Mm Phenotypic  Environmental Genotypic Her',tatill:FY Genotypic  Phenotypic
o Al Nle S S L, Sl SR% ) Sl SEa
Nut length 47.17 33.35 26.59 24.05 4.67 19.38 80. 60 13.20 14.70
S o
%.AJ’JG 28.82 20.085 13.28 15.66 4.00 11.66 74.45 17.00 19.70
Nut width
S oga 2
Nut thickness
s 20 14.07 9.08 9.64 5.67 3.98 41.23 14.17 22.06
cww
C i
Nut weight
Cis - 4.74 2.72 0.97 5.67 4.33 1.13 20.73 38.99 85.65
R )9
Kernel length  30.89 24.29 18 8.50 1.00 7.50 88.23 11.27 12.00
}‘.“J’b_ 16.78 1210 9.19 4,94 1.63 3.31 66.97 15.03 18.37
Kernel width
P PE
Kernel 9.12 6.98 4.61 1.38 0.63 0.47 54.02 12.35 16.81
thickness
Kernel 1.67 1.06 0.56 0.13 0.04 0.09 70.15 28.82 34.41
weight
7 039
Kernel
68.88 42.02 23.52 137.17 10.80 12.37 92.13 26.75 27.87
percentage
JEVIRVEIN
Duble kernel 57 9.95 1 110.41 11.33 99.08 89.74 100.00 105.56
Fest L 521 269 2.69 0.95 1.74 64.72 25.31 31.46
yields Slee
-
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Evaluation of Morphological and Pomological Characteristics and Yield of
Almond Cultivars and Promising Genotypes

S.H. Ghoreyshi Rad, A. Imani*, A. Mohamadi Torkashvand, R. Azizinazhad and
R. Ebrahimit

This study was carried out to determine the quantitative and qualitative characteristics of 60
almond cultivars and genotypes in climatic conditions of Meshkin Dasht Horticultural Research
Station in Karaj and to determine their characteristics in order to select the best cultivars. These
cultivars and genotypes were planted in a randomized complete block design with 3
replications. The studied cultivars and genotypes were evaluated for important vegetative and
pomological traits. Results showed that K9-7, K2-22, K3-16, K2-9, Sh15 and KD-11-01
genotypes and Shokofeh, Nonpareil and Price cultivars had paper shell nuts that had good
marketability. Shokofeh, Ferragnes, A230, A200 cultivars and K13-40 genotype had a lower
chance of being exposed to late spring frosts due to late flowering on average 20 to 25 days
depending on the cultivars compared to Sefid cultivar. Also, for two years in terms of yield in
2016 and 2017, Filippo Ceo, Ferragnes cultivars and K9-24 and K8-24 genotypes had the
highest yield. In general evaluation of important traits of cultivars and genotypes; Nanparil
cultivar and KD-11-01 genotype were identified as the best cultivar and genotype in terms of
soft shell fruit and A230, A200 and Ferragnes cultivars and K13-40 genotype with hard shell
fruit.
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