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Variability and Heritability of Morphological Traits in some Apricot Genotypes at
Climatic Conditions of Sanandaj, Kurdistan Province, Iran
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Table 1. List of apricot genotypes and their origins

Soslesz 5 lolid Yoo s b gy oS Slesr 5 ploled e g el g oS
Origin Genotype name Genotype code Origin Genotype name Genotype code
Qu’9° g t.g)‘i'l'e"’ 14 A T S 9—‘-“15 1
Sanandaj-Doushan Jahangiri Tabriz-Sahand Canino
o) C“\';';"‘"' o) m 15 Sl T f}” 6]““"’ 2
Sanandaj-Mazreh Sefid-Mazreh Tabriz-Sahand Nasiri
Sanandaj-Hassanabad Abdollahi Tabriz-Sahand Ghorban-e-Maragheh
ol e - s )k 17 Sl ™ S e iy 4
Sanandaj-Hassanabad Malayer Tabriz-Sahand Dorosht-e-Malayer
T Sleie 18 Qs = 5 09,0l 50,8 5
Sanandaj Osmani Tabriz-Sahand Ghermez-e-Shahroud
el T g b 55995 19 A T Oy 6
Sanandaj-Nayser Zoodras-e-Nayser Tabriz-Sahand Tilton
‘U}f T g d‘j}f o¥09) 20 g ™ S JL.’-S) 7
Sanandaj-Gazneh Zoodras-e-Gazaneh Tabriz-Sahand Royal
sliad — ey slied 21 oLy - i o2yl 8
Bijar-Ghamisholu Ghamishlou Sanandaj-Hassanabad Ebrahimi
L““’)’ — e \ l‘*“’)’ 22 X ™ S °l€°)| 9
Saghez-Khorramta Khorramta 1 Tabriz-Sahand Ardbad
Lo, — i \gtoyes 23 oLy - i SR 10
Saghez-Khorramta Khorramta 2 Sanandaj-Hassanabad Azizi
ol — gasw oly o4 oLy - s eyliia 1
Sanandaj-Naran Naran Sanandaj-Hassanabad Hashtalui
"y PIRE - ST > - s A 12
Sanandaj Ghaderi Sanandaj-Hassanabad Biglari
Y — zaiiw Vg 2% P deg — i PHRW 13
Sanandaj-Dolaei Dollaei Sanandaj-Countryside Bidaneh
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Table 2: Characteristics of the qualitative traits and values of numerical taxonomy of morphological traits in evaluated
apricot genotypes

Gdae ‘_ghbu‘b)‘)l 9 Slasin ;aJ Slaw o)l.o..i;
Characteristics and values of numerical taxonomy Qualitative traits Number
O5zme A Gligl Y 00,18 B (s05es ¥ ogee Cules o) S0 hagy M, Dole 1
1. Very upright, 3. Upright, 5. Spreading, 7. Drooping, 9. Weeping Growth habit
698 .Y hugie O caxs ¥ S50 (sdag,y by Gyad 2
3. Weak 5. Moderate 7. Strong Growth vigor
3. Weak 5. Moderate 7. Good 9. Excellent Yield
(S5,2) 698 7 Jawgin B () oF) s ¥ WS slaasls Sg K, 4
3. Weak (pale) 5. Moderate 7. Strong (chromatic) The color of new shoot
1.50-80, 2. 80-110, 3. 110-140, 4. 140-170, 5. 170-200, 6. 200-230, 7. 230-260, 8. 260-290 o f“'ﬂ_’" 5
flower density
5 oS . F souk Y Y 5 olgS
gl oo 5 5 olsS T Saily ¥l o ¥ 5 olisS g 5 o Sl 5lis 3
Pk s gl @a GolisS Sl aw 0 gl e g il O Pistil/Stamen height
1. Shorter, 2. Equal, 3. Taller, 4. Shorter or equal, 5. Taller or equal, 6. Shorter, equal or taller
bhwgie ¥ oSV oS LV S L L) .
oy s L5 Y sl s £ sb; 0 052 317 7
5 kP k> Yok > F ok Fruit density
1. Extremely low, 2. Very low, 3. Low, 4. Moderate, 5. High, 6. Very high, 7. Extremely high
Sy Y eSS e N Wogeo ydum ) C19aS 8

1. Non-uniform, 2. Uniform

Uniform fruit ripening
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Table 3: Analysis of variance of morphological traits in apricot
Sl e (uSiles N
Mean squares ~ Sl olio
0gun S oole duo 0 Ld 05 Sp e d Job cos S ped Jsb S gl Sobs 5 woys o8 sl 5wy ogun JoSis oy > Slas Gdofb‘ SOV
Dry matter percentage  Kernel weight  length/width ratio of leaf  Petiole length Leafarea  Two pistil percentage Incomplete flower percentage Fruit set percentage Yield
0.426 0.003 0.001 0.037 1440.238 1.318 10.942 1.175 1.064 2 S'sh
Block
21.99™ 0.64™ 0.017" 0.403™ 10993.93™ 3847 1155.78™ 428.71" 1094.21" 25 %)
Genotype
0.238 0.02 0.0001 0.021 1439.780 2415 8.976 3.931 5.449 50 >
Error
S gme e g 2oy S Jliz mhaw jo o g gl [ Kbles o 54y NS g e
** and ns: show significant difference at 0.01 probability and not significant, respectively
1955 s r D50 (S239958 )50 Sl Ty plly wes T Jgaz asll
Table 3 Continued: Analysis of variance of morphological traits in apricot
Sl po (25l a0
Mean squares g Sy gl
. ,, . = - o e . R . - - . ol
o Oy SISy @005 o515 pz i A o Solo gl )l o 5 ST dBll Se XS, O yame Lo iagy D8 Co e al Dole SpJsb S oo édf) SOV
Uniform ripening Fruit density Pistil/stamen height Flower density  Stem color Productivity Growth vigour Growth habit Leaf length Leaf width

0 0 0 0 1.436 0 0 0.014 0.036 2 Ssk

Block

19.04% 5.74% 1174 139" 7.97" 9.72" 497 1.85™ 1.599" 1.254" 25 S5

Genotype
0.0001 0.0001 0.0001 0.0001 0.476 0.0001 0.0001 0.059 0.034 50 Euaé
rror
S sre et g 2oy S Jlio mhaw jo o g gl Kbles o 54y NS 4 e

** and ns: show significant difference at 0.01 probability and not significant, respectively
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Table 4: Estimation of variance components, coefficient of variation and heritability of morphological traits

E95 gy obly slizt 50
(30,0) G pduds,lgs Variation index Estimation of variance components S
Common inheritance ability (%) i i e IS PR e Trait
Genotypic Phenotypic Environmental Genotypic Phenotypic
0.995 50.350 50.476 1.816 362.92 364.73 S
Yield
0.991 46.502 46.717 1.310 141.59 142.90 oe JeAS S0y
Fruit set percentage
0.992 118.646 119.109 2.992 382.26 385.26 A slads a0y
Incomplete flower percentage
0.937 162.013 167.350 0.805 12.021 12.826 oo 5 0y
Two pistil percentage
0.869 17.207 18.458 479.927 3184.7 3664.6 S gl ol
Leaf area
0.948 10.642 10.931 0.007 0.127 0.134 e Jsbo
Petiole length
0.994 6.567 6.586 0.000 0.006 0.006 S A A ok e
length/width ratio of leaf
0.969 21.746 22.089 0.007 0.209 0.216 L P 059
Kernel weight
0.989 18.17 18.27 0.079 7.251 7.331 oge S edlo doy>
Dry matter percentage
0.973 9.608 9.741 0.011 0.407 0.418 Sr s
Leaf width
0.963 0.47 9.65 0.020 0513 0533 S dsb
Leaf length
1 16.19 16.19 0.000033 0.615 0.615 S350 (g, 2y ol
Growth habit
1 22.008 22.008 0.000033 1.655 1.655 S gy M) )
Growth vigour
0.951 26.136 26.801 0.159 3.083 3.242 P yae
Productivity
1 46.26 46.26 0.000033 4635 4635 25 w515
Flower density
1 59.13 59.13 0.000033 3915 3915 TR & S (Sobo el
Pistil/stamen height
1 28.1 28.1 0.000033 1.914 1.914 P05 (515

Fruit density
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Table 5: Means comparison of morphological traits in Prunus armeniaca L.

(olas) Sl
Mean traits N
(ko) 5035 gt e b Gk Syt Jsb (e e ) S o Sl 59 20y B sla S 5oy 3t 155 sy der o
Fresh kernel weight (mg) Leaf length/width ratio Petiole length (mm) Leaf area (cm?) Two pistil (%) Incomplete flower (%) Fruit set (%)
Yield (kg/tree)
DE 2.46 J 1.05 ABC 3.80 BCD 380.0 A 10.9 FGH 9.63 13K 18.84 L 9.66 Canino sl
EF 2.33 DE 116 AB 3.90 BCDEFG 343.1 A 9.26 GHI 8.94 HIJ 20.04 L 11.61 Nasiri s ,oa
FGH 212 J 1.09 ABC 3.83 B 406.8 BC 3.03 HI 7.36 cD 29.59 D 55.27 Maragheh Ghorban-e- azl . -l ,3
A 3.02 1 110 A 3.96 A 4745 D 0 GHI 8.35 DE 28.73 D 56.27 Dorosht-e-Malayer ,>. <.y
GHIIK 1.96 FG 114 13K 2.96 BCDEFG 345.9 D 0 B 60.0 KLM 16.19 J 27.30 Ghermez-e- s sl o5
Shahroud
ABC 2.84 K 1.03 FGHI 3.23 CDEFGHI 3287 D 0 CDE 19.0 c 3314 A 81.17 Tilton (,g:ls
HIIK 1.92 B 123 K 2.93 BCDEF 356.3 D 0 CDE 17.56 JKL 18.15 66.97 Royal Jus,
KLM 172 EF 115 FGH 3.26 GHI) 2792 D 0 DEF 15.14 FG 23.68 GH 37.79 Ebrahimi sl
EFG 222 B 122 CDE 3.60 BCDEGH 337.9 A 9.16 DEF 15.54 NO 13,01 KL 12.74 Ardbad sbs |
LMN 1.63 J 1.09 GHIJ 3.16 BCDEFG 344.9 D 0 cD 20.86 o 12.37 J 25.85 AZizi 35
FGH 210 J 1.09 ABC 3.76 BCDEFG 3418 A 9.58 K 4.477 50.11 c 62.60 Hashtalui , Jtse
BCD 2.67 EF 1.15 UK 2.96 DEFGHI 3201 D 0 ¢ 25.74 1J 19.78 GH 37.35 Biglari .
NO 1.46 1.04 L 2.60 BC 396.0 D 0 1 573 c 33.19 GH 37.65 Bidaneh wlag
HIJKL 1.88 119 FGH 3.26 EFGHI 303.9 D 0 GHI 8.93 A 54.27 EF 43.44 Jahangiri s .Sle>
GHI 2.07 L 0.95 FGHI 3.23 BCDEFG 3485 cD 1.30 CDE 16.84 GHI 21.95 J 24.57 Sefid-Mazreh o0 s.iw
MN 1.60 DE 116 GHIJ 313 J 229.0 D 0 CDE 17.91 LMN 15.46 K 15.69 Abdollahi lae
AB 2.88 A 125 KL 273 BCDEFG 346.4 cD 1.84 DEFG 12.83 DEF 25.97 J 23.32 Malayer ;>
GHIJ 2.04 DE 116 FGH 3.30 HI 266.6 cD 172 DEF 14.93 c 3354 HI 34.21 Osmani e
JKLM 1.80 1.23 HI 3.03 1 262.1 D 0 GHI 8.25 DEF 27.01 E 46.57 Zoodras-e-Nayser ., 553
GHIJ 2.02 A 1.26 DEF 3.46 BCDE 3776 D 0 HI 7.68 EFG 25.26 E 46.30 Zoodras-e-Gazaneh ;3 .05
cD 2.66 J 1.09 DEFG 3.40 FGHIJ 296.5 D 0 A 95.33 P 3.167 L 9.49 Ghamishlou Lz
o 1.30 GH 113 ABC 3.86 FGHIJ 296.3 B 5.41 KL 2.92 B 41.41 c 62.37 Khorramta 1 \ e >
1IKLM 181 HI 111 BCD 3.63 BCDEFG 340.7 BC 333 L 250 B 43.40 D 52.49 Khorramta 2 ¥ L. >
BCD 268 EF 115 DEFG 3.36 CDEFGHI 3262 D 0 HI 712 FGH 2331 FG 39.65 Naran .l
KLM 172 cD 118 DEFG 3.40 DEFGHI 3195 D 0 EFGH 11.46 1K 18.81 I 31.65 Ghaderi ,s8
KLM 171 B 122 EFG 333 K 159.4 D 0 KL 3.28 MNO 14.86 I 3174 Dollaei vss

Sl /00 Jloiol pdaws 1o o cxe Dgld pac saimsjlid e o 0 aline By >
Similar letters in each column show no significant difference at 0.05 probability level
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Table 5 Continued: Means comparison of morphological traits in Prunus armeniaca L.

(Slas) (Sl
Mean traits
Oy S8y SN ke glis) 2S5 o515 alo S5 S, B3 yaze by y0B gy by wole w5
(Fssmdesee (V) PERRSE (1 oo (¥ Jss) (¥ o) iy e o) S sk Gl S 26 ogrn S5 osle oo Cultivar
Uniform ripening Fruit density p:ijgt'm(:; ‘:I';m Flower density Stem color Productivity ?::vi;::f) Tree g:;:/:: habit Leaf length (cm) Leaf width (cm) Fruit dry matter (%)
(Table 2) (Table 2) stamen (Table 2) (Table 2) (Table 2)
A 2 c 5 A 6 D 5 A 7 B 7 B 5 B 5 FGHI 7.40 DEF 7.0 A 20.36 Canino yuils’
B 1 D 4 F 1 D 5 c 3 BC 6.33 A 7 B 5 cD 8.16 DEF 7.00 A 20.31 Nasiri s yoas
B 1 D 4 D 3 F 3 c 3 cD 5.66 A 7 B 5 cD 8.18 AB 7.48 cD 16.61 Maragheh Ghorban-e- 4zl oL ,3
A 2 B 6 E 2 F 3 c 3 B c 3 B 5 BC 8.58 A 7.77 M 1013 Dorosht-e-Malayer ,>L ey
B 1 c 5 F 1 A 9 B 5 A 8.33 A 7 c 3 EFGH 7.59 EFG 6.85 GHI 13.97 Ghermez-e-Shahroud sg,als 3,8
B 1 E 3 D 3 H 1 B 5 B 7 A 7 B 5 FGHI 7.24 DEF 6.99 K 12.40 Tilton (,g:Ls
A 2 D 4 c 4 c 6 A 7 BC 6.33 A 7 B 5 AB 8.77 CDE 7.11 L 11.25 Royal Jus,
A 2 F 2 c 4 D 5 B 5 DE 5 A 7 B 5 FGHI 7.25 13 6.29 L 1159 Ebrahimi ..al
A 2 c 5 F 1 G 2 A 7 E 4.33 A 7 B 5 cD 8.26 FGH 6.73 A 19.89 Ardbad sLs)|
A 2 A 7 F 1 A 9 c 3 B 7 B 5 B 5 GHI 7.18 GHI 6.59 EF 15.42 AZiZi &35
A 2 B 6 A 6 B 7 A 7 A 9 A 7 A 7 HI 7.15 GHII 6.55 E 15.71 Hashtalui gt
B 1 c 5 F 1 D 5 B 5 B 7 B 5 B 5 FGHI 7.43 HIJ 6.42 IK 12.74 Biglari 5.
A 2 B 6 A 6 D 5 B 5 A 9 B 5 B 5 DE 7.90 AB 7.55 K 12.58 Bidaneh wla,
B 1 B 6 A 6 G 2 A 7 A 9 A 7 B 5 EF 7.68 HI 6.44 HI 13.47 Jahangiri  .Sle>
B 1 D 4 A 6 G 2 A 7 E 433 B 5 B 5 [ 7.07 BC 7.38 13 13.39 Sefid-Mazreh o, a.iw
A 2 c 5 F 1 A 9 A 7 DE 5 B 5 c 3 J 6.36 L 5.44 FG 1477 Abdollahi e
A 2 B 6 D 3 E 4 A 7 DE 5 A 7 B 5 A 9.12 BCD 7.25 GH 14.27 Malayer ,,>
A 2 D 4 B 5 E 4 A 7 9 B 5 c 3 J 6.33 L 5.45 DE 15.99 Osmani e
A 2 c 5 A 6 c 6 B 5 A 9 B 5 B 5 FGHI 7.26 K 5.95 FG 147 Zoodras-e-Nayser ., .,s5;
A 2 A 7 c 4 D 5 c 3 BC 6.33 B 5 B 5 BC 8.57 GHIJ 6.56 HI 13.45 Zoodras-e-Gazaneh ;3 .05
A 2 F 2 F 1 G 2 A 7 3 A 7 B 5 | 7.05 HI 6.44 c 16.97 Ghamishlou sL:.3
B 1 A 7 E 2 D 5 A 7 9 c 3 B 5 I 7.05 K 6.23 EF 15.46 Khorramta 1\ L. >
B 1 B 6 D 3 D 5 A 7 9 B 5 B 5 EFG 7.62 EFG 6.83 B 18.20 Khorramta 2 v L. ;>
B 1 D 4 D 3 E 4 B 5 DE 5 A 7 B 5 EFGH 7.56 GHIJ 6.55 K 12.38 Naran 5
A 2 D 4 A 6 E 4 B 5 B 7 A 7 B 5 EFGH 7.55 HIJ 6.40 EF 15.36 Ghaderi s,s8
B 1 B 6 E 2 E 4 c 3 DE 5 B B 5 J 6.29 L 5.17 HI 13.78 Dollaei vjs
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Similar letters in each column show no significant difference at 0.05 probability level
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Variability and Heritability of Morphological Traits in some Apricot Genotypes at
Climatic Conditions of Sanandaj, Kurdistan Province, Iran

Ebrahimi?, S., Rezaei Nejad'”, A., Ismaili, A. and Karami?, F.

Abstract

In this study, the genetic diversity of 26 apricot genotypes collected from Agricultural Research Station of Kurdistan
Collections was evaluated using morphological traits based on a randomized complete block design with three
replications. Analysis of variance showed that the effect of genotype on all morphological traits was significant at
the 1% level of probability. The high diversity for yield, productivity, percentage of incomplete flowers, percentage
of the dry matter was observed among genotypes. Results showed that the yield of apricot trees ranged from 9.49 kg
per tree in Ghamishlou to 81.71 kg per tree in Tilton. Percentage of incomplete flowers ranged from 2.5% in
Khorramta2 to 95.3% in Ghamishlou genotype. Stone weight ranged from 1.3 in Khorramtal to 4.02 in Malayer.
Dry matter ranged from 10.13 gr in Ghamishlou to 20.36 gr in Canino. Estimation of phenotypic and genotypic
coefficients showed that the percentage of two pistil and incomplete flowers had the maximum amount of genetic
diversity. The highest heritability was belonged to tree growth habit, tree growth vigor, flower density, pistil/ stamen
height and fruit density and the lowest heritability was associated with the percentage of two pistil, leaf area and
petiole length.

Keywords: Diversity coeficient, Phenotypic diversity, Genetic diversity, Incomplete flower percentage, Two pistil
percentage
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