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Table 1 Variance analysis of some physical and geometrical characteristics of apricot

Source Mean Square

df Length Width Thickness Elongation Average R Perimeter Area Volume Mass
Model 10 214.9™ 11237 89.47 01" 3437 1532.17 6680275 843090060.3™ 6565688.4™
Intercept 1 250950.1"  193108.7"  165082.8" 14347 56306.17  2515181.8"  277838883.1°  188186494796.5  9123267.8™
Genotype 10 214.9™ 112.3" 89.4™ 01" 343" 1532.1" 6680275 843090060.3™ 6565688.4™
Error 99 6.5 4.3 3.9 0.1 11 50.6 21936.5 34185984.7 6647484.3
Total 110

Table 1 Continued variance analysis of some physical and geometrical characteristics of apricot

Source Mean Square

df Shape Factor  Compact Factor  Circularity P) P®) P©) Moisture Respiration
Model 10 0.07 027 007 322655.1" 485349.6" 666990.9" 120.2" 06"
Intercept 1 126.9” 23146.17 93.0” 176517254.9”  233278172.9" 2778666328  767580.6  190.9”
Genotype 10 0.0” 0.2" 0.0” 322655.1" 485349.6™ 666990.9™ 120.2™ 0.6~
Error 99 0.1 0.1 0.0 12153.8 17164.0 22228.4 0.2 0.0
Total 110

**: Significant at 0.01 level ns: not significan

AN
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Table 2 Some geometrical and physical characteristics of apricot

Genotype Length Width Thickness Perimeter Average Volume Area
(mm) (mm) (mm) (mm) Radial (mm) (mm°) (mm?)
B105 41.56+1.49% 37.22+1.63° 34.96+1.04%° 133.69+5.40% 20.09+0.70% 28368.43+2777.85® 1241.29+87.59%°
S111 48.66+3.06° 37.14+1.15°  34.89+0.89° 144.13+6.54% 21.36+0.92° 33067.07+3273.04™ 1404.35+118.41°
S113 41.82+1.55% 36.75+1.31% 33.57+1.16° 132.21+4.16° 19.83+0.59° 27056.04+2482.40° 1207.70+72.63°
B114 50.62+3.63°"®  44.22+2.93°  42.20+2.64" 160.39+10.46®  24.01+1.53°"  49908.72+9027.53% 1782.89+225.00°
B121 40.49+2.81% 42.09+2.13¢ 38.40+2.22°  139.55+8.27* 20.95+1.18" 34530.74+6072.85° 1355.16+157.44"
R126 53.02+2.79° 44.58+1.40%  42.27+0.73° 164.57+5.51° 24.64+0.69' 52350.34+4233.95° 1871.80+103.79
S134 51.69+2.28% 46.4+2.49f 40.15+1.91"° 166.27+8.39° 24.98+1.21" 50686.93+7114.829 1931.40+187.81¢
B142 50.03+1.89% 42.1+1.24° 39.80+0.78"™ 155.03+4.36% 23.19+0.57%  43917.04+2996.17% 1656.41+78.89%
B209 48.51+3.24° 42.79+2.38%  40.94+3.10“ 153.65+8.83° 22.99+1.28°  44831.72+7507.64%"  1632.35+182.46"
S211 46.00+2.90° 43.442.37% 39.42+1.90™ 149.76+7.33% 22.31+1.20  41496.80+6708.64° 1545.45+167.80"
S217 53.00+1.27¢ 44.2+2.82° 39.53+3.10 164.09+6.19° 24.52+1.03 48764.34+7360.97° 1853.26+158.77™
Values with different letters in column are significantly different in Duncan’s multiple range test (p < 0.05).
Table 2 Continued: Some geometrical and physical characteristics of apricot

Genotype Shape Compact Circularity Pas Pa2 Pas Respiration Moisture Mass

factor factor (mm?) (mm? (mm? (MLCO,/Kg.hr)  Content(%) (9)
B105 1.07+0.01° 14.41+0.28° 0.94+0.02° 113452+71.20°  1135.32+65.43*  1239.96+88.94% 1.15+0.25% 85.57+0.11% 38.75+3.63°
S111 1.09+0.01° 14.81+0.21° 0.87+0.02° 1044.82+58.11°  1305.75+104.89™ 1404.35+118.41° 1.26+0.24% 87.67+0.38 32.64+2.57°
S113 1.0740.01* 14.49+0.20° 0.92+0.02 937.40+59.26° 1118.09+60.08%  1207.70+72.63 1.14+0.20% 75.19+1.47° 27.01+2.96°
B114 1.0740.01* 14.48+0.17° 0.92+0.02 1430.82+169.17%  1659.17+188.39%  1775.24+236.15°" 1.7240.199 85.12+0.43¢ 43.87+7.67°
B121 1.07+0.01* 14.41+0.25* 0.96+0.02' 1133.00+123.10°  1267.21+152.26°  1355.16+157.44™ 1.64+0.02¢ 81.37+0.71° 38.53+4.80°
R126 1.07+0.01* 14.48+0.26* 0.90+0.02* 1532.20+59.95°  1748.22+70.27°  1871.80+103.79" 1.45+0.24 85.18+1.63¢ 46.81+2.82°
S134 1.0720.01 14.34+0.18%  0.94+0.01° 1378.94+130.07%  1616.83+157.13°  1931.40+187.819 1.50+0.62 84.94+0.36¢ 50.61+5.96°
B142 ;L.OSt0.0l 14.52+0.22%  0.91+0.03°°  1340.40+62.03%  1582.85+69.15"  1656.41+78.89% 1.03+0.11%® 81.85+0.38™ 48.90+4.27°
B209 1.07:0.01 14.51+0.19°  0.93+0.02% 1339.78+128.98%  1577.36+180.13¢  1642.21+176.41% 1.30+0.19° 83.17+0.99° 49.64+8.17°
S211 1.08+0.01 14.56+0.21°  0.96+0.02 1315.46+123.14°  1398.85+129.20°  1545.45+167.80° 1.01+0.19° 86.95+0.83°" 37.7945.31%
S217 1.0820.01 14.560.23%  0.90+0.03° 1347.12+147.66%  1609.28+166.41°  1853.26+158.77™ 1.29+0.30° 81.87+0.78™ 51.96+5.39°
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Table 3 Pearson coefficients of different geometrical and physical characteristics of apricot

3 5 s g 5 £ £ ©

£ < g 2 g g 5 gx S g 3
=2 5 S £ g 3 z - s 5 g €5 2 . o o z 2 3
3 2 F & < S 3 3 3 E & 8¢ © o o o & = =

Length 1

Width 0.66™ 1

Thickness 0.677 0.88™ 1

Perimeter 093" 089" 083" 1

Area 091" 090" 084" 0997 1

Volume 087" 092" 092" 0977 098" 1

L/wW 0.56™ 024" -0.11 0.22" 0.18 0.11 1

(Way 057" -0.11 -0.22 030" 026 012 0.87 1

L/M -0.14 -0.41"  -040"  -030" -0.32" -033" 029 026" 1

Average R 092" 090" 084" 099" 099" 098" 019 027" 032" 1

Shape Factor 0.17 0200 -0.14 0.02 -0.075 -0.068 045~ 0407 026" 006 1

Compact Factor ~ 0.19" -0.18 -0.12 0.05 -0.05 -0.04 045" 0407 024 -0.04 096™ 1

Circularity -0.50"  0.24" 0.10 -0.19 -0.14 -0.09 091" -078" -033" -015 -049" 049" 1

Pas 077" 089" 0947 0907 0917 095" 01 -0.03 0417 0917 -0.14 -0.12 004 1

Pas 090" 085" 091" 096" 09" 098" 022 0.17 -0.32" 096" -0.03 -0.01 -0.19° 094" 1

Pas 091" 090" 084" 0997 099" 098" 018 026"  -0.32" 099" -0.08 -0.05 -0.14 091" 0967 1

Respiration 0.15 034" 030" 0277 028" 0287  -0.18 -0.14 -0.16 028"  -0.09 -0.08 0.07 023" 026" 0277 1

Mass 056" 056" 058" 0627 0627 0617  0.08 0.08 -0.83" 063" -0.14 -0.12 -0.01 0627 063" 0627 008 1

Moisture 030"  0.20" 025" 028" 026" 026" 019 0.13 -0.15 027" 0.10 0.13 -0.06 035" 025" 026" 008 017 1

** Correlation is significant at the 0.01, * Correlation is significant at the 0.05 level
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Table 4 Dimensional characteristics ratio of
different apricot genotypes

Genotypes L/W L/T L/M
B105 1.12+0.04° 1.19+0.02° 1.08+0.09%®
S111 1.31+0.07° 1.39+0.08"  1.50+0.17¢
S113 1.14+0.04° 1.25+0.05° 1.56+0.16d
B114 1.15+0.05° 1.20+0.04™ 1.18+0.18™
B121 0.96+0.03° 1.05+0.04%  1.06+0.12%
R126 1.19+0.06° 1.25+0.06"  1.14+0.08%°
S134 1.1140.02° 1.29+0.02°  1.03+0.11%
B142 1.19+0.05 1.26+0.04°  1.03+0.08
B209 1.13+0.06° 1.19+0.08° 1.00+0.14%
S211 1.06+0.03° 1.17+0.03° 1.24+0.21°
S217 1.20+0.06° 1.35+0.09°  1.03+0.12%
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Fig 2 Score plot of Iranian apricot genotypes scattered
in principle components area base on the geometrical
characteristics
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Table 5 Eigenanalysis of the Correlation matrix and
their cumulative variances for main components

Component  Eigen  Proportion Cumulative
value
1 10.075 0.672 0.672
2 3.574 0.238 0.910
3 0.663 0.044 0.954
4 0.305 0.020 0.974
5 0.233 0.016 0.990
6 0.092 0.006 0.996
7 0.040 0.003 0.999
8 0.016 0.001 1.000
9 0.002 0.000 1.000
10 0.001 0.000 1.000

Table 6 Eigenvectors of different variables in first four
components and their coefficients

Variable PC1 PC2 PC3 PC4
Length 0.282 0.228 -0.106 0.061
Width 0.287 -0.171 0.255 0.060
Thickness 0.287 -0.126 0.175 -0.480
Volume 0.314 -0.012 0.045 -0.123
Perimeter 0.311 0.055 0.017 0.096
Area 0.312 0.027 -0.028 0.126
L/w 0.049 0490 -0.381 0.059
Shape -0.028 0.435 0.633 0.352
Factor

Average 0.312 0.035 -0.014 0.114
Radial

Compact -0.058 0.472 0.418 -0.338
Factor

Circularity  -0.045 -0.483 0.402  0.166
Factor

Pa1 0.297 -0.075 0.042 -0.281
Paz 0.309 0.045 -0.028 -0.238
Pas 0.312 0.027  -0.027 0.130
Mass 0.276  -0.065 -0.060 0.537
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ABSTRACT

ARTICLE INFO

In this study some physical and geometrical properties of 11 superior apricot
genotypes were determined. These properties such as respiration rate, Mass, fruit
dimensions, perimeter, surface area, volume, geometric mean diameter, projected
area, shape factor, circularity, compact factor, length to width ratio, length to
thickness ratio, and length to mass ratio were measured at harvesting moisture
content ranging from 75.19 to 87.67 %. Then the correlation among average
values of the attributes was performed and the genotypes were classified using
principal component analysis (PCA). The results showed that all the genotypes
had significant differences in terms of all the studied attributes (P<0.01). There
was a significant and positive correlation between fruit length and weight and fruit
length and moisture content. Fruit shape factor and compression factor showed a
positive and significant correlation, while these attributes had negative and
significant correlations with circularity. This study showed that Iranian apricot
genotypes could be discriminated by differences in their geometrical
characteristics using principal component analysis. Based on the PCA results, the
first two components account for the most of the variation in the data (91%) and
five distinct groups were observed. Overall, the results of this study can be
beneficial for the design of equipment for harvesting, transportation, separating,
packaging, and processing of apricot fruit.
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