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Genotypes in Golestan Province, Iran
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Table 1. Quantitative traits of pecan genotypes of Golestan province and their statistic analysis

G55 eled o 95 Fedko)d ey e Loys e oSS 0 s 05 g b egedb eseldy  lBa gk Caelies
Cogb sy
Genotype Genotype  Nut (%) Qil (%) Humidity  Kernel dry Kernel Fruit Fruit Fruit Length/ Shell
No. (%) weight (g) fresh weight width length weight width thickness
@ (cm) (cm) @ (mm)
1 G2 49.50 71.97 15.00 35.47 3.54 2.44 4.10 7.14 1.68 1.07
2 G3 51.43 79.28 31.11 3.83 5.56 2.47 4.10 10.81 1.65 1.03
3 G4 54.10 78.33 19.70 61.19 3.10 2.25 3.92 5.73 1.74 1.04
4 G5 31.77 70.57 22.80 10.02 12.98 2.53 3.80 10.51 1.50 1.03
5 G6 55.61 74.85 29.80 5.04 7.18 2.42 411 12.91 1.69 0.97
6 G9 47.79 31.53 31.53 1.78 2.60 2.19 3.00 5.44 1.36 0.97
7 G10 47.41 72.66 34.33 3.50 5.33 2.31 4.36 11.24 1.88 1.01
8 G11 28.59 73.20 25.98 1.31 1.77 2.52 3.88 6.19 1.54 1.00
9 G12 44,97 72.41 48.88 1.60 3.13 2.39 4.15 6.96 1.73 1.01
10 G13 41.62 73.87 42.53 1.77 3.08 2.48 4.10 7.40 1.65 0.99
11 G22 50.82 62.86 50.32 2.30 4.63 2.42 4,18 9.11 1.70 1.00
12 G23 4591 51.00 56.23 1.65 3.77 2.43 3.96 8.21 1.62 0.93
13 G26 53.99 72.53 35.82 4.03 6.28 2.58 4.23 11.63 1.63 0.88
14 G27 48.99 72.56 57.84 1.64 3.89 2.42 3.90 7.94 1.61 1.00
15 G28 44,93 72.09 27.51 43.62 60.17 2.63 3.95 13.38 1.50 0.84
16 G30 54.22 75.74 26.35 30.85 41.89 2.56 3.66 11.03 1.43 0.81
17 G31 52.24 75.00 35.70 3.44 5.35 2.52 4,01 10.24 1.59 0.99
18 G32 46.19 69.50 31.47 33.68 3.22 2.44 3.79 6.97 1.55 1.04
19 G43 64.67 66.41 37.30 4.89 7.80 2.53 4.28 12.60 1.69 1.09
20 G46 45.42 73.44 55.56 191 4.27 2.54 3.89 9.40 1.53 0.77
21 G5h1 51.82 75.50 66.59 3.21 9.61 2.50 3.70 9.61 1.49 0.97
22 G54 56.56 71.30 36.94 3.26 5.17 2.68 3.50 11.32 1.30 0.86
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Table 2. Continued Y Jgde asls|
s esled w55 Sedeys Esy o) Le)s Fn S 03 e 055 o 5 emadib eselis e b Calhs
Casb) gy

Genotype Genotype Nut (%) Oil (%) Humidity Kernel dry Kernel Fruit Fruit Fruit Length/ Shell
No. (%) weight (g) fresh weight  width length  weight width thickness

(9) (cm) (cm) Q) (mm)

23 G56 51.72 69.05 27.64 4.24 5.86 240 3.67 11.33 1.52 1.09

24 G58 53.23 60.00 50.65 3.00 6.08 2.58 4.20 11.42 1.62 1.06

25 G60 39.79 69.52 25.64 2.61 3.51 2.26 3.86 8.82 1.70 1.09

26 G61 41.88 64.90 19.36 8.79 10.90 2.15 3.64 5.57 1.69 1.02

27 G62 44.20 73.04 57.88 12.94 30.72 2.45 3.66 9.91 1.49 0.76

28 G63 48.69 72.48 39.96 3.47 5.78 2.50 4.10 11.47 1.64 0.94

29 G64 31.39 0.00 21.90 7.74 9.91 2.36 3.55 8.22 1.50 0.80

30 G67 49.18 67.01 26.04 3.18 4.30 2.62 3.73 9.31 142 0.96

31 G68 43.57 71.66 29.41 21.87 30.98 2.65 3.85 11.80 1.46 0.87

32 G71 52.81 66.50 38.37 3.18 5.16 2.50 3.93 9.77 1.57 0.97

33 G73 35.98 67.41 23.76 26.80 35.15 2.61 3.80 12.20 1.46 0.92

34 G74 53.58 68.22 41.84 2.78 4.78 245 3.81 8.92 1.56 0.96

35 G75 49.79 70.99 35.78 34.35 53.49 2.54 3.84 10.72 151 0.94

36 G76 47.76 0.00 40.00 3.31 5.45 2.50 3.98 11.41 1.59 0.97

37 G78 46.65 72.11 26.39 26.72 36.3 2.63 4.01 12.97 1.53 0.82

38 G79 47.45 68.93 32.90 3.69 5.50 2,53 4.07 11.59 161 1.05

39 G84 52.91 67.22 26.24 4.75 6.44 2.63 3.98 12.17 151 1.20

40 G89 52.30 63.00 26.72 13.27 27.21 241 3.12 5.20 1.29 0.67

Minimum Jil- 31.39 51.00 15.00 3.00 4,78 2.19 3.12 5.20 1.29 0.67

Maximum Sla-  64.67 79.28 57.88 61.19 60.17 2.68 4.20 13.49 1.66 1.07

Mean oSk.  48.03 65.14 36.44 32.09 32.47 2.43 3.66 9.34 1.47 0.87

SD S Ol sl 2.36 2.79 5.08 11.00 6.97 0.06 0.18 1.11 0.05 0.06

CV (%) Ol et oy, 12,70 14.00 42.98 64.38 58.59 4.46 5.72 18.86 6.21 9.37
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Table 1. Some vegetative characteristics of pecan genotypes of Golestan province

85 ALy Dole A 0L SrresS Odewy Ole
Genotype Growth habit Foliation time Anthesis Ripening
G2 Upright s Apr. s es 4 May gl as Oct. R 93 e
G3 Widespread o258 Apr. ;s ess s May Cigeslessans  OCt. A 3 4ad
G4 Widespread 058 Apr. s es s May gl aas Oct. BN SRR
G5 Widespread 058 May Cigessl e May il e Oct 3 e
G6 Widespread 0258 Apr. ;25 ess s May Cigmsless s OCt. S 35 4a
G9 Widespread 228 Apr. s pes s May gyl esr s Oct. SR 032 dad
G10 Widespread 058 Apr. masp4es  May Syl ess s Oct. S P35 e
Gl1 Widespread o228 Apr. o034 %5 May-June s dslees - Oct. S 33 4ad
G12 Widespread 058 Apr. mosp4es  May Syl ess s Oct. S P35 e
G13 Widespread o258 Apr. 234 % May-June sls = Jslaas  Oct. S £33 e
G22 Widespread 058 Apr. Clgess) LIl May-June sl 2 Jsl asiOct. S 3 e
G23 Widespread o258 Apr. o234 % May-June sls = Jolaas  Oct. S £33 e
G26 Widespread o8 Apr. gl bl May-June s sl Oct. SR 93 4e
G27 Widespread 0258 Apr. gyl ks May Syl ps3 4ast Oct, S P35 e
G28 Widespread o8 Apr. el bl May g3yl pss aas - Oct. S £33 e
G30 Widespread 058 Apr. el bl May lemsiless s Oct P33 e
G31 Widespread 0228 Apr. Cigss) bl May Cagsles e Oct. S 35 4ad
G32 Widespread 058 Apr. Clgess) LIl May-June sz dslass Oct. SR 3 e
G46 Widespread 0258 Apr. gyl ks May-June sls & dslees Oct. £33 45
G51 Widespread 258 May gyl May gl aas Oct. BN SRR
G54 Widespread 7.8 Apr.-May gl dslees  May Chgmaylesz s Oct. 4010
G56 Widespread 0258 May i)l aes - May il e Oct S £33 e
G58 Widespread 058 Apr. 2034 May gl e Oct SR 03 4ad
G60 Widespread o258 Apr. i)l bls T May Clgmailesr e Oct S £33 e
G61 Widespread 28 May dgmslas  May gl aas Oct. BN SRR
G62 Widespread 358 May-Apr. 53038 ksl May Ciges)lessaas  Oct, A 3 4ad
G63 Widespread o8 Apr. 3P es2 4 May gzl «d Nov.-Dec. 53T Jyl ans
G64 Widespread 358 May-Apr. ;s ks May gl e Oct 93 e
G67 Widespread 25 May-Apr. oot Ll May il e Oct S £33 e
G68 Widespread 028 Apr. sp s May gl aas Oct. BN SRR
G71 Widespread 78 Apr. 235445 May-June sls 5 Jslees  Oct. £33 45
G73 Widespread o328 Apr. s es s May gl aas Oct. BN SRR
G74 Widespread o378 Apr. s es 4 May gl e Oct SR 03 4ad
G75 Widespread 28 Apr. o4 es 45 May Clgmalesr e Oct S £33 e
G76 Widespread o8 Apr. 2054 May gl e Oct SR 03 4ad
G78 Widespread o378 Apr. Zesp s May gl pssaes Oct. 40 93 4a
G79 Widespread 058 Apr. psp e May gl aas Oct. BN SRR
G84 Widespread w8 Apr. mesp s May Cigd)l s aes Oct. 40 93 4a
G89 Widespread o258 Apr. 23sp s May gyl ees Ot e 3 e
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Fig. 1. Means of nut percentage (AI) and oil percentage (B) in pecan genotypes of
Golestan province
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Fig. 2. Means of nut humidity (Ag and kernel dry weight (B) in pecan genotypes of
olestan province

(PCL) Jsl Jolo jlad o Jsb Coved 5 0 500 sl
) bl g 51 o 55¥Y seals LS 1
o ge Kb Dlis sl olass] 545 4
£33 Joole dimyy ualied 5 Jhd 4 b o
Aoy WS sl J S 51, (PC2)

U S i Y G o] S P

144

o 2o s Slino IS uibyls 5 Jule OT
G )35k o0 Ol d s s 4 g Sl
S s 5 ol Jole Sl (o e s ole
Al g5 053 0 &S5 1 YL OT 035 ol
Slio LS a5 1) IS bl A a Ve

e 55 S 0S5 c R ) 5 e de s Lk


www.sid.ir

ogmo b8 4 Job s

AT Jlo o) oyled =) Al " 3y 9 g (88154 dlxa”

3.009
B)< (A)
ay
. - o 0 R )
3, S I N — M- i -0 Af- ) e0.00-
% alin ria et T A
2 &,
— 2007
E 3 I
i/ 5 40.00-
4 2
o o
2 B
-'g 1.00 é
S 20.009
w =
T
c
S
¢ H H H | HHH I H”HHH
T T T T T T T T T T T T T T T T T T T T 0.00 H H ﬂ H H
- L .. 1 2 T T T T T T T T T T T T T T T T T T T T
G1D|G12|GZ [GQSIGE?‘ G3 |031 ‘ G4 IG461651 [GSSI GB ‘061 IGES‘GE;IGM ‘G/lerG‘G/QIGEBl G‘\U}G‘\Z‘ G2 ‘GZ:‘DIGZTI G3 |G31|G4 |G46[651 IGSEIGE |(361 ‘GEﬁlGETIGﬂ |G?4IG?EIG?9}GES‘
G11 G13 G22 G26 G268 G30 G32 G43 G5 G54 G58 G60 G62 GB4 G6B GT3 G75 G78 GB4 GI G11 G13 G22 G26 G28 G30 G32 G43 G5 G54 G5B GA0 GE2 GB4 GB8 GT3 G75 G78 GB4 GO
Genotype w5953 Genotype g3

Bl il OIS, Sl 55 3 () gm0 b 5 (Cal) e 1055 Sibe =T 2
Fig. 3. Means of fruit kernel fresh weight (A) and fruit width (B) in pecan genotypes of
Golestan province
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Fig. 4. Means of length (A) and fruit length to width ratio (B) in pecan genotypes of
Golestan province
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Fig. 5. Mean of fruit weight (A) and shell thickness (B) in pecan genotypes of Golestan
province
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Table 3. Results of factor analysis, main values, cumulative percent of factors greater
than 1 and Factor values for each trait of pecan genotypes

Factors G sl

1 2 3 4
Eigen value spsolaee  3.83 2.13 1.45 1.20
Variance (%) bolsae,s 3192 17.78 12,09 10.01
Cumulative (%) s ey 3192 4970 6180 71.82
Nut (%) ey 054 015  -0.28 0.37
Oil (%) SFaote» 052 -035 -0.66 0.45
Humidity (%) Cosby ey 0.20 0.12 0.62 0.22
Kernel fresh weigth #5055 058 -0.58 032 -0.14
Kernel dry weigth FeeSis 035 060 -043  -055  -0.19
Fruit width ese ki 065 -033 -043 -0.11
Fruit length s dsb 089 033 -0.06 -0.11
Fruit weigth e 0y 077 -0.12 0.003 -0.05
Length/ width Abadsb s 058 0.65 0.28 -0.06
Shell thickness wwg Cubes 0.36 0.54 0.20 0.46
Fruit shape o5 JS& 0.36 0.68 0.11 -0.16
Ripening time Oy 0l <022 -0.12 0.47 0.68
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Fig. 6. Cluster analysis dendrogram of pecan genotypes of Golestan province based on
fruit characteristics using Ward method
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Table 4. Correlation coefficients between different traits of pecan genotypes of Golestan province

Aoy 4e)s s oSt 035 b Jsb 05 Job s s Jse ol
o S e g re o5 o5 o5 R Ly o g L)
Oil Humidity Kernel Kerneldry ~ Nutwidth  Nutlength  Nut weigth Length/ Shell Nut Ripening
Q) (%) fresh weigth (g) (mm) (mm) (9) width thickness shape time
Traits ol weigth (g) (mm)
Nut (%) seder 0.183 0.263 0.243 0.157 0.318" 0.334" 0.319" 0.149 0.121 0.121 0.083
Oil (%) RCITEWE 0.139 0.353" 0.363" 0.440™ 0.132 -0.104 -0.149 0.224 0.026 0.015
Humidity (%) sk Ao 0.124 0.184 0.191 0.210 0.031 0.093 -0.021 -0.016 0.426™
Kernel fresh weigth (g) e 5 055 0:840™ 0.357" 0.212 0.313" 0.012 -0.111 0.165 -0.077
Kernel dry weigth (g) e &S5 03 0.307" 0.301" 0.257 0.147 0.060 0.249 -0.143
Nut width (mm) 0300 kb 0.449" 0.452™ -0.166 0.142 -0.168 0.245
Nut length (mm) o b 0.552™ 0.804™ 0.328" 0.053 0.083
Nut weigth (g) o308 033 0.322" 0.111 0.131 0.043
Length/ width s J b o 0.260 0.177 -0.102
Shell thickness (mm) A gy nlies 0.267 0.081
Nut shape o0 JSC5 -0.172

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