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Assessment of genetic variation between some of the Iranian and foreign olive
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ABSTRACT
In order to study of the genetic variation among some olive cultivars and of identification the best ones, 30 cultivars
of Iranian and foreign olive genotypes that cultivated in olive research station of Tarom, Zanjan were evaluated and
36 quantitative and qualitative characters were assessed in this procedure. Variance analysis results illustrated that
there was significant difference among examined cultivars for all characters and showed high genetic variation in all
the studied cultivars. Results of simple correlation analysis showed the existence of significant positive and negative
correlation among some important characters. Stepwise regression showed that yield more than other traits, depended
on flower properties, percentage of complete flower and amount of oil in wet matter, while the percent of oil in wet
matter depended on fruit phenological variables like the time of fruit color change and fruit maturity. Factors analysis
represented that 10 component accounted over 90% of total variances. Pomologic and phenologic characteristics of
fruit, characteristics of flower, yield, fruit moisture, amount of oil in dry matter, amount of oil in wet matter and leaf
morphologic properties were constituted as main factors. Cluster analyses in the distance of 13 were divided cultivars
into 11 clusters. According to high genetic variation among the cultivars, hybridization can be effective to improve
yield, amount of oil in wet matter and production of new varieties.
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Table 1. Numerical values and comparison of the mean of evaluated traits in olive cultivars (mean of two years of study)

Leaf Leaf  Length Number of Number of Average number of Average number Perfect
Genotype length  width  towidth inflorescences flowers in perfect flower of flowers per flower

(cm) (cm) ratio in the branch inflorescences in inflorescences inflorescences percentage
Zard 6.11  1.36° 45 7.33M 19.06%9 34.66*1 72.33 55.17%°
Roghani 6.09°"  1.31% 464" K 11.66" 13.33 9 26.67 ' 51.29%¢
Mari 6.06°0  1.2970 4,720 11.66" 25.93° 3gc 129.67° 29.19%
Koroniki 5134 097" 536°" 15¢ 18.53 %9 302 92,69 33.61°
Arbequina 489" 101" 484" 19°% 15.4 " 29°f 57 ™ 53.12%¢
Konservolia 7.2% 13  p55pce 17.33° 19.26¢9 393 96.3 >f 40.59%9
Mastoides 434" 079 55¢f 3! 20.33°F 1799 31k 50.95%*¢
Kalamata 7.23°  1.33%  542¢9 31°¢ 19.26¢9 40%° 96.3"" 41.13%9
Picual 5697 095" 595% 11.33" 15.66°" 42%® 88.33%¢ 48.21%¢
Beladi 483™ 1.14%" 421Kk 7™ 17.33%" 28" 68.67" 40.6°9
Mission 6.06° 1.14°" 531°" 16.66 © 19.6°" 11.33°0 98 o 11.45M
Leccino 4.924m 116 424K 9.66 9" 12.83%" 22.339 45.33 ' 43.6°f
Manzanilia De Sevilia 6.02°"  1.32®  457%" 17.33°9 18.9399 27.66°" 78.67°%1 43.6°%"
Cailletier 6.26% 1.14°"  549°f 23.33%9 33.86° 28.3°%f 169.3% 170.06%
Abosatel 6.67% 1.03*"  6.46% 25.66 % 21.86°" 46.33° 100.6 " 48.58%¢
Lechin de Granada 451™  1.01%"  4.47%" 21.66% 17.86%" 32°¢ 83.67 4" 35.8%9
Lechin de sevilia 5.4'K 1" 545°9 6.33" 16.36°" 20.33¢ 49,67 30.05%
Toffahi 6.2  1.04*" 6.04%c 26.66°" 18.4 %9 4,669 49.33 M 28.22%
Voliotiki 6.9 115°" .08 20 22.26"° 34.66*¢ 97.67"" 32.09 ¢
Grossane 59 099"  6.07% 41.3%° 19.06 9 5.339 95.67°f 6.19/
Khodeiry 48" 108" 45" 51.66° 19.73"f 2209 84,67 4N 20471
Mosabi 5.4% 138 392K 5l 16.06°" 21.66"9 95.67 "7 31.02¢
Cornicabra 557 097" 571°™ g 16.93%" 35.33%¢ 103.6 " 34,71
Picudo 54" 132% 415K 320¢ 21.86°" 48.3° 1027 44.08%"
Hamed 4.94M 106" 4.629% 30.66 "¢ 16.6°" 24,669 8999 27.92°%
Doebli 551 114%9  483%" 159! 15.4 o0 45.66° 77¢ 60.09°
Corofolia 6.1 1.31%° 465" 5.66 18.3399 10.33% 17% 59.04 %
Amigdalolia 75 111°"  6.74° 22.33%" 21.26"f 12¢0 106.3 ¢ 11.281
Kaissy 567 105" 534" 340 23.66*% 482 118.3° 40.16 *9
Sorani 4.8™  1.09%" 4414 45%® 25.66 ™ 16%¢ 128.3™ 12.94 M

A3l oo a8l o pixe IS pae Silo S i By, 3925
Means followed by the same letters in each column are not significantly different between olive cultivars.
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Continued table 1. Numerical values and comparison of the mean of evaluated traits in olive cultivars
(mean of two years of study)

Fruit Fruit Length Thickness Flesh Fruit Flesh Percentage
Genotype length  diamer to fruit of flesh tostone  weight  weight of fruit
(cm) (cm) diameter ratio (cm ratio (9) (9) moisture
Zard 2.6 2.01°¢ 1.29™ 0.66* 554™  529% 447 62.78%9
Roghani 2580  1.81°0 142" 0479 6.49%7 421"  364°" 51.84™
Mari 2.73% 1.7° 1.61% 0.4897 565" 353" 2999 67.21%f
Koroniki 1.72" 1.2 1.42% 0.3m 39" 0.89" 0.71" 70¢
Arbequina 167" 1.49' 1.12™ 0.38/" 44" 1.76™  1.43™ 63.23°"
Konservolia 2.67° 2.19° 1.21% 0.59°" 8.59 7.2° 6.54° 66.20°
Mastoides 2.16% 1447 1.49°%¢ 0.41m 6.82%1  212'm 185K 56.61 1k
Kalamata 2.96% 1094 1.52° 0.534" 8.25°" 565 504%° 70.41¢
Picual 24M  1.95% 1.23™ 0.52¢ 5.3mMm 47%9 3969 66.55¢"
Beladi 2.6 1.54" 1.68° 0.37%" 343™ 331k 257" 51.31%
Mission 221 1699 1.3 0.4Mm 7429 56  4.94°% 60.97 9"
Leccino 1.81™  1.44° 1.26™™ 0.35'™ 425"  207™ 1.68'™ 59.36 9"
Manzanilia De Sevilia 227" 1.98% 1.14mn° 0.57°¢9 854"  478%9  428%® 72.83%
Cailletier 2.08" 179 1.227° 0.42™ 5.19™ 351" 2959 77.01%
Abosatel 3.1° 2.32° 1.33™ 071%® 9.3° 8.86° 7.99° 68.74 %
Lechin de Granada 1.77™  1.49° 1.19%° 0.42"m 459  191™ 157™ 74.81°
Lechin de sevilia 237" 1739 1.36°" 0.49™ 6.65"  3.74% 325% 54,75
Toffahi 2.88%  223° 1.28" 0.56 ¢ 6.994" 9.35° 8.18° 70.41¢
Voliotiki 2.67°¢ 2.24° 1.19%° 0.63%¢ 8.46 ¢ 7.04° 6.29° 65.64°"
Grossane 21K 194 1.08° 0.55°9 5.05™  4.47%"  372¢" 71.99%
Khodeiry 224" 1669 1.35" 0.42"™ 8.9™ 474%9  4.26°f 64.66°"
Mosabi 3.12° 2472 1.26™ 0.742 8.36"" 9.07° 8.1° 62.83
Cornicabra 2.62¢ 1721 1540 0.46% 342™ 2844 2.21m 80.93®
Picudo 2.65°  1.86% 1.42%" 05" 453 382 3139 INTARLS
Hamed 2.42™" 1.79 1.43%9 0.44 9 6.197%  4.42¢"  38° ANAL
Doebli 2419 201°¢ 1.2k 0.46% 335  485%  374°0 AV
Corofolia 1.91™  1.22) 1.57%¢ 0.28" 3.15° 159™ 121" 63.50™
Amigdalolia 3.33% 227" 1.46°" 0.065%¢ 7.61°9 8.6° 7.582 55.83 '
Kaissy 2.65° 2.18° 1.21%° 0.65%° 15.01*  6.55° 6.13° 76.42°¢
Sorani 2.1 1.74% 1.21%° 0.49 38MP 3420 g 71k 59.35"
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Means followed by the same letters in each column are not significantly different between olive cultivars.
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Continued table 1. Numerical values and comparison of the mean of evaluated traits in olive cultivars
(mean of two years of study)
Oil The percentage Percentage Percentage of ~ Stone  Stone  Stone Yield
Genotype percentage of oil in of fruit in fruit forming in  length  diameter weight (kg)
in dry matter the flesh free pollination  self pollination  (cm) (cm) (9) Y
Zard 56 20.84™ 455° 1.8™ 173 0.69°™ 081  23%
Roghani 58.33" 28.1° 8.2 1.59M 1.85%¢ 0.87° 056™ 17%
Mari 61.16"¢ 20.21™ 5.69¢ 3.86°" 1.95® 074" 053" 216%9
koroniki 634 18.97™ 7.06% 453% 1.16' 061" 0.18° 40.83°
Arbequina 54.16'™ 19.91™ 20.35°¢ 6.13% 1.06' 0.72% 0.33™ 2047%
Konservolia 65.16° 21.99%9 6.06° 3.72¢%9 1679 1.01% 075% 41.27°
Mastoides 59.16°" 25.67™ 5.46° 2.69¢" 1.46™ 062" 027" 267¢
Kalamata 56.33% 16.6% 12.31% 4.14%* 1.89% 0.88%¢ 0.629" 28.23
Picual 46.33° 1554 9.02 ¢ 432 1.76%" 091" 0.75% 34.93*
Beladi 619 29.73° 4.41° 2.11M 227%  081%" 075% 41Kk
Mission 47° 18.33™ 2.28¢ 0.9111 1.69% 0.90°" 0670 3597%
Leccino 54.164™ 22.22%f 7.1°% 6.41% 115" 074" 04™ 15.73%
Manzanilia De evilia 51.33° 13.97 1.95°¢ 0.85" 1.38' 0.85%¢ 05' 16.73%
Cailletier 50" 13.74 2.83° 0.59! 141" 087°9 057" 281
Abosatel 51.66" 16.1™d 9.55 ¢ 2.62™" 207°  091°" 087° 347"
Lechin de Granada 58.5H 28.04%® 10.06 2.38M 1177 065" 034™ 245%™
Lechin de sevilia 52.33™° 23.68 4.13° 1.56" 1659 075" 049% 13.9™
Toffahi 57.26"* 16.9%° 38.53° 7.24° 1.88% 1.1° 1178 417k
Voliotiki 56 19.24%) 7.6% 1.54" 1.72¢%  0.97°" 0.75% 166%™
Grossane 61°9 17.08%° 3.05° 0.88" 135' 0.83°" 0.75% 37.53*
Khodeiry 61.83"¢ 21.84%9 7.8% 2299 1.48" 0.82°" 048" 225%
Mosabi 63.33%° 23.54 ¢ 19.35 % 5.32 2.06° 0.99*" 097" 10.23%
Cornicabra 60.16 %9 29.88° 5.18° 0.92" 1.99% 079% 064" 164"
Picudo 54.16'™ 21.08% 2.36¢ 0.88" 1.96™ 0.85%¢ 0.69° 2299
Hamed 56.66 21.3% 2.21° 1124 1.65% 081" 0629 6.33™
Doebli 58.1691 16.3" 8.5 241" 1589 108*® 1.11® 195%
Corofolia 48.66° 17.76"" 70.9° 1.7m™ 165" 065" 038™ 53%
Amigdalolia 62"-¢ 27.39%® 3.73° 0.95" 228%  0.97*  1.02° 2297%
Kaissy 61°" 14.4° 23° 1.15" 1.36' 0.87°¢ 0.414™ 40.83*
Sorani 64.16%® 26.08% 5.16° 1.94 1.49™ 075" 0.71% 17.8%"

Al go pB )y o cire B pae Sl S i g, 3929
Means followed by the same letters in each column are not significantly different between olive cultivars.
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Table 2. Qualitative traits studied in different varieties of olive

Tree and leaf characteristics

Langitudinal

Time of

Canopy

Growth

Curvature of the blade Shape of leaf tree activity density habit Vigour Genotype
Flat Elliptic-Lanceolate Intermediate Dense Erect Strong Zard
Flat Elliptic-Lanceolate Intermediate  Medium Erect Strong Roghani
Hyponastic Elliptic-Lanceolate Early Dense Spreading  Medium Mari
Hyponastic Elliptic-Lanceolate Early Dense Spreading  Medium koroniki
Epinastic Elliptic-Lanceolate Early Dense Spreading  Medium Arbequina
Flat Elliptic-Lanceolate Early Dense Erect Strong Konservolia
Flat Elliptic-Lanceolate Early Dense Spreading  Medium Mastoides
Hyponastic Elliptic-Lanceolate Early Dense Spreading  Medium Kalamata
Hyponastic Elliptic-Lanceolate Early Dense Erect Medium Picual
Flat Elliptic-Lanceolate Early Dense Erect Strong Beladi
Epinastic Elliptic-Lanceolate Early Dense Spreading Strong Mission
Flat Elliptic-Lanceolate Early Medium Erect Strong Leccino
Flat Elliptic-Lanceolate Early Medium  Spreading  Medium Manzanilia De Sevilia
Flat Elliptic-Lanceolate Late Dense Erect Strong Cailletier
Flat Lanceolate Early Dense Spreading  Medium Abosatel
Flat Elliptic-Lanceolate Early Medium  Spreading  Medium Lechin de Granada
Flat Elliptic-Lanceolate Early Medium  Spreading  Medium Lechin de sevilia
Hyponastic Lanceolate Early Dense Erect Strong Toffahi
Flat Lanceolate Late Dense Erect Strong Voliotiki
Flat Elliptic-Lanceolate Early Dense Spreading Strong Grossane
Hyponastic Elliptic-Lanceolate Early Dense Erect Strong Khodeiry
Hyponastic Elliptic Late Dense Erect Strong Mosabi
Flat Elliptic-Lanceolate Early Dense Spreading Strong Cornicabra
Flat Elliptic-Lanceolate Early Dense Spreading  Medium Picudo
Flat Elliptic-Lanceolate Late Medium Erect Medium Hamed
Flat Elliptic-Lanceolate Late Dense Spreading  Medium Doebli
Flat Elliptic-Lanceolate Late Dense Erect Strong Corofolia
Flat Lanceolate Early Dense Spreading Weak Amigdalolia
Hyponastic Elliptic-Lanceolate Late Dense Spreading  Medium Kaissy
Hyponastic Elliptic-Lanceolate Early Dense Spreading  Medium Sorani
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Continued table 2. Qualitative traits studied in different varieties of olive

Flower and Fruit Characteristics of Olive Cultivars

Starting date The second The first stage Time of Date of Date of

of the fruit stage of is the growing the full opening formation of Genotype
color change growing fruit fruit flowers goals Inflorescence
Late Intermediate Late Intermediate Late Intermediate Zard
Late Intermediate Late Intermediate Late Intermediate Roghani
Intermediate Early Early Intermediate Intermediate Early Mari
Intermediate Early Early Intermediate Intermediate Intermediate koroniki
Intermediate Early Early Intermediate Intermediate Early Arbequina
Intermediate Early Early Intermediate Intermediate Intermediate Konservolia
Intermediate Early Early Intermediate Intermediate Intermediate Mastoides
Intermediate Early Early Intermediate Late Early Kalamata
Intermediate Early Early Intermediate Intermediate Intermediate Picual
Intermediate Early Early Intermediate Intermediate Intermediate Beladi
Intermediate Early Early Intermediate Intermediate Intermediate Mission
Late Intermediate Late Intermediate Intermediate Intermediate Leccino
Intermediate Early Early Intermediate Intermediate Intermediate Manzanilia De Sevilia
Late Intermediate Late Late Late Intermediate Cailletier
Intermediate Early Early Intermediate Late Intermediate Abosatel
Intermediate Early Early Intermediate Intermediate Intermediate Lechin de Granada
Intermediate Early Early Intermediate Intermediate Intermediate Lechin de sevilia
Intermediate Early Early Intermediate Intermediate Early Toffahi
Late Intermediate Late Intermediate Late Intermediate Voliotiki
Intermediate Early Early Intermediate Intermediate Intermediate Grossane
Intermediate Early Early Intermediate Intermediate Intermediate Khodeiry
Late Intermediate Late Intermediate Intermediate Intermediate Mosabi
Intermediate Early Early Intermediate Late Intermediate Cornicabra
Intermediate Early Early Intermediate Late Intermediate Picudo
Intermediate Early Early Intermediate Late Late Hamed
Late Intermediate Late Intermediate Late Late Doebli
Intermediate Early Early Intermediate Late Late Corofolia
Intermediate Early Early Intermediate Late Intermediate Amigdalolia
Late Early Early Intermediate Intermediate Late Kaissy
Intermediate Early Early Intermediate Late Early Sorani
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Table 3. Correlation coefficients among some measured traits

] 5 c
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Traits 28 2 H 2 S ] 8 SE E= - 5 H &)
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zg & & £ & g 3° §° 7 3 3 3
Ec @ i < & 2
E = =
Number of flower in inflorescences 0.156 0244 0.232 0.291 0236 0374 0.259 0.269 -0.245 0.105 0055 0.066 0353
Number of perfect flower in five inflorescences 0.289  0.098 0.248 0.074  0.065 0517 -0.066 -0.268 0.126 0.121 0.067  0.407"
Fruit length 0766 0748 07737 05347 0.036 0.168 0.021 08257 0656 06737 -0.022
Fruit weight 0829 0994 0746~ 0.071 0.036 -0.306 048" 0852”7 0735 0216
The thickness of the flesh 0828 0635 0.18 0.11 -0203 042377 0604”7 06347 023
Flesh of furit 0.786" 0.04 0.024 -0.291 04817 08277 0707 0204
Flesh to stone ratio -0.009 0.048 -0.231 0.172 05™ 0164  0.261
Percentage of fruit moisture -0017  -0539” -0150 0152 -010 04217
Percentage of Oil in dry matter 0394 0.017 0017 0095 0137
The percentage of oil in the flesh 0225 -0308 -0061 -0412"
Stone length 0467" 0666~ -0.188
Stone diameter 0749  0.183
Stone weight 0.011
Yield
*, **: significant at 5 and 1% of probability levels, respectively. do)3) 50 Jlasl o jo jls pae s g 5
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Table 4. Stepwise regression with regard to yield as dependent variable and other studied traits as independent variable

Variables entered in the model The regression coefficient standard error R? F Prob
Intercept 2.55 0.629 - 16.49 0.0004
Stone length —-0.002 0.0003 0.404  19.01 0.0002
Number of perfect flower in inflorescences 0.009 0.001 0.656 19.81 0.0001
Number of flower in inflorescences —-0.047 0.014 0.726 6.62 0.016
The percentage of oil in the flesh -0.93 0.402 0.774 5.33 0.029
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Table 5. Stepwise regression with respect to oil content in dry matter as dependent variable and other studied traits as
independent variable

Variables entered in the model The regression coefficient standard error R? F Prob
Intercept 30.56 6.34 - 23.23 0.0001
The percentage of oil in the flesh 0.78 0.17 0.16 20.93 0.0001
Number of flower in inflorescences 0.49 0.17 031 8.05 0.0089
Fruit length 10.62 3.38 0.47 9.87 0.0043

Stone length 14.94- 4.63 0.53 10.41 0.0035
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Table 6. Eigen values and component variance percentage in olive cultivars

PC Eigen value Relative variance % Cumulative variance %
1 7.37 22.33 22.33
2 551 16.71 39.04
3 4.47 13.55 52.6
4 3.35 9.8 62.4
5 2.26 6.8 69.2
6 19 5.7 74.9
7 1.61 48 79.7
8 1.25 3.8 83.5
9 1.12 34 86.9
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Table 7. Correlation coefficient between variables and components in the analysis of principal components
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Leaf length 0.221 -0.093 -0.08 -0142 -0143 0.8 0.043 -016 0.519
Leaf width 0151 0.006 0135 -046 -0.015 021 0.2 0.13 0.272
Number of inflorescences in the branch 0.1 -0.127  -0.206 0.2 -026 -0.109 -0.22 0.19 0.017
Number of flowers in inflorescences 0.12 006 -0.235 0.2 -0.029 0.116 0.067 0.17 0.128
Number of perfect flower in inflorescences 0.083 -0.069 -0.027 0.29 0.21 0.28 0.29 011  -0.106
number of flower in 5 inflorescences 0146 0.016 -0.262 0.22 0.004 0.02 0.19 0.005 0.201
Perfect flower percentage -0.064  0.022 0.27 0.02 0.21 0.29 0.03 013  -0.215
Time of tree activity 0.191 0.2 0.26 0.09 0.007 0.008 -0.17 0.1 -0.038
The date of the formation of flower-in florescence 0.17 0.1 0.24 0.12 0.015 -0.067 0.18 0.03 -0.204
Date of opening goals 0.13 0.101 0.02 0.02 -0.27 0.27 0.28 0.09 -0274
Time of the full flowers 022 019 0.15 0.17 0.03 -013 -0.17 0.04 0.06
Flower conversion date to fruit 0.23 0.181 0.22 0.15 0.06 0.02 -0.02 0.05 0.015
Percentage of fruit in free pollination -0.044 0072 022 -026  -0.15 0.2 -0.21 0.22 0.118
Percentage of fruit forming in self pollination -0.096 -0.18 019 -0162 0.18 0.2 -0.17 0.27 0.167
Fruit length 026 -0119 -006 -022 0.04  0.001 0.24 0.09 -0.17
Fruit weight 030 -0.126 -0068 -0.21 0.05 0055 -008 -0.006 0.0004
Thickness of flesh 0301 -0.103 -0.067 -0.11 0.16  0.028 0.05 -0.01 -0.08
flesh weight 0.3 -0.128 0.074  -0.02 0.06 -0065 -0102 0.003 -0.025
flesh to stone ratio 0216 0.089 -0.12 0.01 0.18 -018  -0.22 0.11 -0.26
Oil percentage in dry matter 0.065 005 -0.046 -0008 -0.021 -0.27 0.27 0.6 0.21
The percentage of oil in the flesh -0.121 0.028 0.071 -02  -0.055 -0214 049 013  -0.062
The first stage is the growing fruit 0.16 0.22 0.25 0.001 0.03 0.002 0.11 -0.12 0.289
The second stage of growing fruit 0.16 0.22 0.25 0.001 0.03 0.002 0.11 -0.12  0.289
Starting date of the fruit color change 0.051 0198 -014 -0.22 0.2 0.15 -0.09 -0.1 0.267
Starting date of the Fruit ripening -0.005 0.212 -02 -0227 0.3 0.07 -0.02 011  -0.068
Stone length 001 -0.218 0.2 022 0092 -007 0.04 -0.05 0.0315
Stone diameter 013 0211 017 017 -0102 -0.03 006 -0.101 0.021
Stone weight 0.2 0.222 0.04 014 -0.103 0.009 002 -0047 0281
Yield 0.09 0243 -0.027 0.02 0.08 0.1 0.05 -0.16  0.056
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Figure 1. Cluster analysis of olive cultivars by UPGMA method
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Table 8. Average of groups for measured traits in olive cultivars (mean of two years of study)

Trait Group 1 Group 2 Group 3 Group 4 Group 5

Leaf length 6 6.17 5.35 6.02 6.13
Number of inflorescences in the branch 21.12 30.27 16.33 10.26 17.22
Number of flowers in inflorescences 18.92 19.63 18.16 16.89 26.47
Number of perfect flower in 5 inflorescences 34.33 18.4 21.89 30 25.89
Number of flower in 5 inflorescences 95.3 91.8 47.94 71.26 132.3
Perfect flower percentage 37.23 22.05 45.24 45.93 19.23
Percentage of fruit in free pollination 5.99 5.36 22.64 9.01 3.77
Percentage of fruit forming in self pollination 241 1.76 2.53 4.22 1.79
Fruit length 2.54 2.29 2.19 2.68 2.34
Fruit diamer 1.88 1.73 1.67 2.1 1.7

Fruit weight 4.88 3.94 391 6.09 421
Thickness of flesh 0.52 0.47 0.44 0.59 0.43
flesh weight 4.25 33 3.42 5.25 3.63
Flesh to stone ratio 6.39 5.58 6.77 6.44 6.1

Percentage of fruit moisture 70.26 60.41 64.92 62.98 68.4
Oil percentage in dry matter 56.85 60.07 55.85 58.36 56.22
The percentage of oil in the flesh 21 23.69 19.49 21.62 17.45
Stone length 1.72 1.65 1.43 1.78 1.68
Stone diameter 0.84 0.79 0.78 0.92 0.84
Stone weight 0.63 0.64 0.79 0.83 0.59
Yield 26.26 19.17 14.86 17.26 28.56
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