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Investigation of genetic diversity of quince (Cydonia oblonga Mill) based on
morphological, biochemical and physicochemical characterizations in Ardebil
province
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ABSTRACT

The genetic diversity of 27 native cultivated quince genotypes from Khalkhal and Kosar in the Ardabil province was
evaluated according to 20 morphological leave, fruit, and flower's traits as well as 13 biochemical traits were
measured at Mohageg Ardabili University in 2015. Results indicated, these traits can be used as basic criteria for
quince genotype distinction. Moreover, the genotypes were different based on the shape, leaf blade attitude, and leaf-
base shape. The flower color was variable between genotypes as white, pink and bicolor, which can be used as the
key attributes to identify genotypes in Ardabil province. Fruit shape (round, square, oval and pear-shaped) showed
remarkable differences between genotypes more than other characters. Cluster analysis according to the measured
parameters could divide genotypes into three main groups. Genotypes Lm1, Lm5, Lm7, Lm9, Kvl, Kv3, Kv8, Kv4,
Kv16 and Kv18 were suitable for fresh market due to fruit favorite taste, sweet and sour taste balance
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Table2. Mean comparison of leaf and fruit quantitative traits of quince genotypes in Ardebil Province

Genotype Petiole Blade area Blade Blade Fruit Fruit Single Five
length (mm?) length width length width fruit w. fruit w.
i (mm) (mm) (mm) (mm) (Kg) (Kg)
Lm3 17a 2153ef 68.08efgh 50.82d-i 105.6a 92.38bc 0.286¢ 1.435d
Kv4 16.96a 2433cde 76.72b-f 52.22¢c-g 66.08efg  74.86ghi 0.217e-i 1.029fgh
Kv13 16.64ab 2937bcd 83.12b 52.71c-g 62.67efg 68.50ijk 0.144KIm 0.723jk
Kv14 16.46ab 2551b-e 81.38bcd 49.11d-i 65.58¢efg 71.55ij 0.151j-m 0.751jk
Lm8 16.37ab 2092ef 71.1c-g 48.86d-i 89.08abc  86.63cde 0.238¢-f 1.188e
Kv12 15.83abc 2592b-e 82.1bc 49.4d-i 81.73b-e 71.78ij 0.1749-1 0.827ij
Kv9 15.66abc 2497cde 73.37b-g 52.5¢-g 65.34efg 74.21ghi 0.164i-1 0.825ij
Kv16 15.39abc 2269c-f 75.46b-g 48.67d-i 104.8a 104.2a 0.522a 1.607c
Kv3 15.03abc 2964bc 78.22b-e 59.27bc 86.83bcd 98.16ab 0.394b 1.915b
Lm2 15abc 2136ef 66.72efgh 55.82cd 68.39d-g 73.81hi 0.171h-1 0.900hi
Kv2 14.94abc 2292c-f 68.46efgh 45.25ghi 73.94c-g  81.55efg 0.229d-g 1.152f
Kv5 14.55a-d 2124ef 1627 68.98¢efg 50.82d-i 68.15¢efg 77.10fgh 0.225e-h 1.133f
Kvl 14.52a-d 2228c-f 64.5ghi 42.51i 70.64d-g 83.68ef 0.243cde 1.215e
Kv1l 13.98a-e 4408a 104.43a 64.65ab 76.14b-g 65.09jk 0.147klm 0.699jkl
Kv17 13.43a-e 2292c-f 71.26b-g 50.47d-i 63.46¢efg 77.35fgh 0.208e-j 1.133f
Lm7 13.12a-f 2049¢f 63.87ghi 55.77cd 63.86¢efg 76.14ghi 0.168i-I 0.843ij
Kv6 12.88b-f 2583b-e 63.85ghi 47.32d-i 77.57b-f 68.83ijk 0.157j-m 0.900hi
Kv15 12.77b-f 2199def 75.81b-g 51.77¢c-h 57.71g 65.01jk 0.131Im 0.644kl
Kv18 12.66b-f 1639f 70d-g 50.42d-i 57.769 63.46k 0.104m 0.576l
Kv10 12.65b-f 2618b-e 57.02hi 43.55hi 68.94d-g 73.07hi 0.189%-1 0.943ghi
Lml 12.03c-f 2211def 74.73b-g 54.03c-f 76.08b-g 76.03ghi 0.185f-1 0.908hi
Lm4 10.75d-g 1937ef 65.78fghi 45.58f-i 71.41c-g 78.26fgh 0.188e-I 1.003fgh
Kv7 10.45efg 3233b 63.9ghi 47.23e-i 60.17fg 71.07ij 0.160i-1 0.805ij
Lm5 10.25¢efg 2247c-f 71.75b-g 68.92a 64.81efg 89.69cd 0.279cd 1.429d
Kv8 9.46fg 39.08j 64.81fghi 50.75d-i 65.61efg  83.96def 0.198e-k 1.023fgh
Lm9 7.379 2007ef 34.62i 42.51i 93.83ab 102.9a 0.407b 1.915b
Lm6 7.289 54.94i 55.55cde 33.26h 33.43I 0.216e-i 1.079fg

* Means with similar letters in each column are not significantly different at 1% level of probability.
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Tablel. Qualitative characters in the flowers of quince genotypes in Ardebil Province

: Position of
Flower Trait : - p Arrangement
Genotype Size Color stlggﬂ;niﬁlé:}’t;ve of petals Shape

Lm1 50%medium+50%Iarge White Below Over lapping Square
Lm2 50%medium+50%large  Light pink Below Over lapping Oblong
Lm3 Large Bicolor Below Double-flower Oblong
Lm4 Large Bicolor Below Double-flower Oblong
Lm6 50%medium+50%large White Below Touching Square
Lm7 Large White Below Touching Square
Lm8 50%medium+50%large White Below Free Square
Lm9 50%medium+50%Iarge White Below Touching Square
Kvl Large White Below Touching Square
Kv2 50%medium+50%Iarge Bicolor Below Over lapping Circular
Kv3 Large Bicolor Same level Irregular Oblong
Kv4 Medium Bicolor Below Free Square
Kv5 Medium Bicolor Below Free Square
Kv6 50%medium+50%Iarge Bicolor Below Touching Oblong
Kv7 Large Bicolor Same level Over lapping Oblong
Kv8 Large Bicolor Same level Over lapping Oblong
Kv9 50%medium+50%large White Below Over lapping Oblong
Kv10 50%medium+50%large White Below Over lapping 70%0blong+30% Cir.
Kv1l Large White Below Free Oblong
Kv12 Large White Below Free Oblong
Kv13 Medium Light pink Below Over lapping Circular
Kv14 50%medium+50%Ilarge  Light pink Below Touching Square
Kv15 50%medium+50%large White Below Over lapping Circular
Kv16 50%medium+50%large Bicolor Below Over lapping Square
Kv17 50%medium+50%large Bicolor Below Free Circular
Kv18 50%medium+50%large Bicolor Below Touching Square
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Table 3. Qualitative characters in the leaves and fruits of quince genotypes in Ardebil Province
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Lml Downwards Elliptic Truncate Absent  right-angled  Circular Asymmetric Weak Weak Yellow Weak
Lm2 Downwards Elliptic Rounded Weak Acute Pyriform  Asymmetric 50% 50% Yelloworange ~ Absent
Lm3 Upright Ovate Truncate Absent right-angled  Pyriform Symmetric ~ Medium+50%Weak Medium+50%Weak Yellow Absent
Lm4 Upright Elliptic Truncate Absent Acute Square  Asymmetric Absent 50% Yellow Absent
Lm5 Upright Elliptic Truncate Absent Acute Circular ~ Symmetric Absent Medium+50%Weak Yellow Absent
Lm6 Horizontal Circular Truncate Weak Obtuse Pyriform  Symmetric Weak ledium Yelloworange =~ Weak
Lm7 Horizontal Ovate Truncate Absent Acute Circular ~ Symmetric Weak Weak Yelloworange ~ Absent
Lm8 Downwards Ovate Rounded Weak Acute Pyriform  Asymmetric Weak 50% Yellow Weak
Lm9 Downwards Ovate Rounded Absent Acute Circular - Asymmetric Weak Medium+50%Weak Yellowgreen  Absent
Kvl Horizontal Elliptic Rounded Absent Acute Circular ~ Symmetric Weak 50% Yellow Absent
Kv2 Horizontal Elliptic Rounded Absent right-angled  Circular  Asymmetric Weak Medium+50%Strong Yellow Weak
Kv3 Downwards Ovate Truncate Absent Acute Pyriform  Symmetric Weak 50% Yellow Absent
Kv4 Upright Ovate Rounded Weak Acute Circular - Asymmetric Absent Medium+50%Weak Yellow Absent
Kvb Upright Ovate Rounded Weak Acute Circular - Asymmetric 50% 50% Yelloworange ~ Absent
Kvé Horizontal Circular Truncate Absent Acute Pyriform Asymmetric  Medium+50%Weak Medium+50%Weak Yellow Absent
Kv7 Horizontal Ovate Rounded Absent Acute Circular - Asymmetric Medium Medium Yellowgreen  Weak
Kv8 Horizontal Ovate Rounded Absent Acute Circular - Asymmetric Very Weak Medium Yellow Weak
Kv9 Upright Ovate Truncate Weak Obtuse Circular - Asymmetric Weak Weak Yelloworange ~ Absent
Kv10 Upright 70%O0vate+30%Ci Truncate Weak Obtuse Circular ~ Symmetric Weak Weak Yelloworange ~ Absent
Kv1l Upright Ovate Rounded Absent Acute Pyriform  Symmetric 50% 50% Yellow Weak
Kv12 Upright Elliptic Rounded Absent Acute Obovate Asymmetric ~ Medium+50%Weak Medium+50%Weak Yellow Weak
Kv13 Upright Elliptic Rounded Weak Acute Circular - Asymmetric 50% Weak Yellow Absent
Kvi4 Upright Ovate Rounded Weak Acute Circular  Symmetric  Medium+50%Weak Medium Yellow Weak
Kvi5 Horizontal Ovate Rounded Absent Acute Pyriform  Symmetric 50% Very Weak Yellowgreen  Weak
Kv16 Upright Ovate Truncate Weak right-angled Square  Asymmetric  Medium+50%Weak 50% Yellow Weak
Kv17 Horizontal Elliptic Rounded Weak Acute Circular ~ Symmetric Very Weak Medium+50%Weak Yellow Weak
Kv18 Upright Elliptic Truncate Absent Acute Pyriform  Asymmetric Very Weak Weak Yellow Weak
Very Weak 50%
Weak Medium+50%Strong
Medium 50%
Weak Medium+50%\Weak
Weak Medium
Very Weak
Weak
50%
Medium+50%strong
Very Weak

Weak
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Table 4. Initial Eigenvalues, % of variance and cumulative % for three components of quantitative traits in quince
genotypes
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
C  Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 6818 30.992 30.992 6.818 30.992 30.992 5.714 25.972 25.972
2 4291 19.505 50.497 4.291 19.505 50.497 4.564 20.745 46.717
3 2.659 12.089 62.585 2.659 12.089 62.585 3.491 15.868 62.585
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CASE 0 5 10 15 20 25
Label Num +--————--—-— Fomm——————— Fm]m————— Fm———————— Fomm——————— +
Rvi12 12 —
Kv15 15 —
Kvi14 14 —
Kv9 9 —|—|
Lml 19 -
Kv3 3 = |
Kv13 13 —+!
Lmb 23 —
Kvb 5 —
Lm8 26 —
Lm3 21 —
Kvé 6 —
Lm4 22 —
Kv2 2 1
Lmé 24 —
Lm7 25 —
Kv8 8 —
Kvlé 16 —
Kv18 18 —
Kv4 4 4
Kv17 17 —
Kvl 1 -
Kv10 10 —+—
Kv7 7 -
Lm9 27 —
Kvl1l 11 T
Lm2 20 —
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Figure 1. Cluster analysis of quince genotypes of Iran based on quantitative and biochemical characteristics
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Table 5. The results of multivariate analysis of
variance for the number of groups to cluster analysis

. Wilks' Group's
Sig. F Lambda numbers
0.004 8.16 0.043 2
0.006 4.145 0.005 3
0.014 2.772 0.001 4
0.008 2.718 0 6
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