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Study of Vegetative, Pomological and Yield Characteristics of Quince
(Cydonia oblonga Mill.) New Cultivars and Promising Genotypes in Isfahan in Iran
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Table 1. Combined analysis of variance for vegetative traits of quince cultivars and genotypes grafted on two quince and hawthorn rootstocks

Mean Squares ol Sile

T ey oy el wl s g Joo b PEPRRR als J b o Kila b s gl
S.0.V. O ok ae df. Tree height Rootstock diameter ~ Grafting site diameter ~ Cultivar diameter  Shoot length  Internode length  Tree canopy
Year (Y) Ju. 2 19139.40™ 23.390™ 31.46™ 41.001™ 122.14 3.172™ 2.169™
Replication/Y 51 S5 6 220.54 0.073 0.054 0.179 55.73 0.031 0.014
Rootstock (R) al 1 111490 0.239™ 0.086" 0.223" 16.02 0.001 1.249™
Y xR alx Jlo 2 274.04™ 0.073" 0.076" 0.063™ 8.66 0.019" 0.037™
Cultivar (C) o) 5 826.83™ 0.404™ 0.916™ 0.111™ 176.91™ 0.101™ 0.009
Y xC % b 10 209.05™ 0.021 0.116™ 0.013 27.46 0.026 0.018
RxC o3y X b 5 23.49 0.017 0.007 0.009 13.38 0.005 0.001
YxRxC oS x alx Jl 10 82.54 0.019 0.008 0.004 11.25 0.007 0.003
Error oLzl 66 40.91 0.023 0.019 0.009 20.42 0.025 0.005
C.V. (%) Ol kS s b o) 3.81 4.83 3.86 3.48 8.61 7.21 8.66

*and **: Significant at the 5% and 1% probability levels, respectively. o 3 S5 5 gy Jlal eba 3 413 e 3 4 5

oy
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Table 2. Mean comparison of the effect of year, rootstock and cultivar on vegetative traits of quince cultivars and genotypes grafted on two

quince and hawthorn rootstocks

() 5 6l Cratle) aly s (o ilo) sy Jous b (o) by 8 (ale) erla b (o) Copa gl (ale) o Sole b
Tree height  Rootstock diameter  Grafting site diameter  Cultivar diameter Shoot length Tree canopy Internode length
(m) (cm) (cm) (cm) (cm) (m) (cm)
Year Jl
2017 Y8 1.47c 2.38c 2.62¢ 1.68c 53.6 0.59c 1.86b
2018 yray 1.64b 2.94b 3.51b 2.67b 50.3 0.73b 2.29%
2019 YA 1.93a 4.0a 4.49a 3.81a 53.5 1.07a 2.43a
Rootstock 4t
Quince " 1.71a 3.06b 3.51b 2.58b 52.1 0.75b 2.2
Hawthorn  «S3ij)i; 1.64b 3.35a 3.78a 2.87a 52.8 0.85a 2.2
Cultivar .3,
Isfahan Olgiol 1.62b 2.97b 3.34b 2.65b 49.3c 0.82 2.11b
Viduja b5 g 1.63b 3.00b 3.32b 2.66b 49.8bc 0.81 2.13ab
Isfahan 2 ¥ pLasl 1.61b 2.95b 3.35b 2.64b 50bc 0.83 2.14ab
Isfahan 3 v oLisl 1.75a 3.23a 3.74a 2.80a 55.5a 0.79 2.26a
Behta Le 1.75a 3.24a 3.79 2.77a 54.7ab 0.78 2.27a
Isfahan 5 & pLiwl 1.73a 3.26a 3.71a 2.80a 55.7a 0.77 2.26a

..,\.})l..unglsg;g»;))ww)bc:idb\cb)zU’S):Q).aijb‘ﬁM\.:gdf;b;bfi(.:Jé\bd\jafc‘).al.c}:hélﬁjbwﬁ)acﬁhﬁp

Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey Test.
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Fig. 1. Year x rootstock interaction effect on tree height (A), rootstock diameter (B),
grafting site diameter (C), cultivar diameter (D), internode length (E) and tree canopy (F)
of quince cultivar and genotypes. Columns with at least one letter in common are not
significantly different at the 5% probability level-using Tukey Test.
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of quince cultivars and genotypes. Columns with at least one letter in common are not
significantly different at the 5% probability level-using Tukey Test.
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Table 3. Combined analysis for fruit characteristics and fruit yield of quince cultivars and genotypes grafted on two quince and hawthorn

rootstocks
Mean Squares ol o ( Sile
BEREWIENEY

)3 o o 033 o0 Jsb g 2o 23053 Shas slge el o g prb s

63T Fruits no. tree- Fruit Fruit Fruit RN J s il ol ogen g3 6 Fruit taste
S.0.V. N df. ! weight length width Fruit yield tree! TSS pH TA index
Year (Y) Jl 3 26946.700™ 2174570 3.196™ 3.134™ 1223.9™ 0.653 1.091™ 0.071™ 322.78™
Replication/Y 1SS 8 112.965 1423.797 0.236 0.012 36.627 2.303 0.066 0.019 97.307
Rootstock (R) sl 1 4323.060™ 2361.960 0.502 0.071 462.960™ 1.210" 0.960™ 0.018 1.133
Yx*R sl xJl 3 31.674 841.151 0.003 0.009 17.529 0.537 0.039 0.003 0.982
Cultivar (C) o5, 5 63502. 000  155338.7"" 28.6536™ 30.900  1566. 1000™ 34.323™  2.282™ 1.478™  2436.360™
YxC oSyxJd. 15 800.880™ 852.119 0.027 0.026 43.703™ 0.500" 0.011 0.014" 47.783
RxC W% 4l 5 99.479 804.671 0.107 0.142 17.878 0.690 0.070 0.014 35.251
YxRxC eyxabxJl 15 56.068 1300.199 0.073 0.053 15.998 0.196 0.011 0.002 7.414
Error Jzsl 88 93.430 1044.665 0.058 0.071 14.588 0.280 0.051 0.008 27.401
C.V. (%) e J’_"” 10.39 12.78 3.26 351 17.94 3.18 5.88 12.72 18.59

b rad

* and **: Significant at the 5% and 1% probability levels, respectively. Ao ys G 5 e el b 53l fme o 4 5T
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Table 4. Mean comparison of the effect of year, rootstock and cultivar on fruit traits andfruit yield of quince cultivars and genotypes grafted
on two quince and hawthorn rootstocks in four years

S5 )3 0 gn Sl o 033 o5 Jsb s B s emes Sas s blr ol @l ope i BBl ose ab sl
Fruits no. tree?  Fruitweight Fruitlength  Fruit width  Fruit yield tree! TSS pH TA Fruit taste index
Year  Ju
2021 iz 58.26d 260.6a 7.8a 7.9a 13.6¢ 16.8a 3.77ab 0.65b 30.4a
2022 VE 88.6¢ 257.2a 7. 5ab 7.8a 20.8b 16.5a 3.95a 0.65b 30.2a
2023 VFeY 102b 251.4a 7.4ab 7.4b 23.1ab 16.7a 4a 0.69ab 28a
2024 veor 123.6a 242.9a 7c 7.3b 27.6a 16.5a 3.61b 0.74a 24b
Rootstock 4L
Quince " 87.6b 248. 8a 7.5a 7.6a 19.8b 16.8a 3.35b 0.69a 28.2a
Hawthorn <3135 98.5a 257a 7.4a 7.5a 23.1a 16.1b 3.91a 0.67a 28a
Cultivar 3,
Isfahan Olgao! 56.1b 352.2a 8.5a 9.1a 19.6b 17.9a 4.18a 0.5d 36.2a
Viduja sy  159.2a 194.1c 6.6d 7.3b 30.6a 17.8a 4.11ab 0.5d 36.8a
Isfahan2 Y Olgao! 63.5b 166.5¢ 5.8e 6.5¢c 10.5¢ 16b 3.77c 0.51d 33.5a
Isfahan3 v uliwl 63.6b 268b 8b 7.2b 17b 15.4c 3.33d 1.07a 14.4b
Behta % 56.5b 342.2a 8.5a 8.8a 19.1b 17.5a 3.92bc 0.59¢ 30.2a
Isfahan5 0 Olgasl 155.4a 194.5¢c 7.1c 6.5C 3la 15.4c 3.69c 0.92c 16.8b

I g4l e Ol MJ;@JLQ;;»!CE.»J; S5 03T bl MQ@SWJf&J&b&UJS¢JﬁL&,& Slp s 05w 2 ngll.:n&_ful:a
Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey Test.
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Fig. 3. Year x cultivar interaction effect on fruit number tree® (A), fruit yield tree™
(B), total soluble solids (C) and fruit titratable acidity (D) of quince cultivars and
genotypes. Columns with at least one letter in common are not significantly different at

the 5% probability level- using Tukey Test.
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ABSTRACT
Henareh, M., Akbari, H. and Abdollahi, H. 2025. Study of vegetative, pomological characteristics
and fruit yield of quince (Cydoniaoblonga Mill.) new cultivars and promising genotypes in Isfahan in Iran.
Seed and Plant, 41, pp. 49-70 (in Persian).

The quince cv. Isfahan is of great importance due to its excellent fruit large size,
quality, special aroma and taste. Currently, cv. Isfahan of quince is the dominant cultivar
in Iran. Although this cultivar has desirable fruit quality, but is susceptible to the fire
blight disease and has fruit yield less than some other quince genotypes in Iran. Cv.
Viduja, cv. Behta, cv. Isfahan and promising genotypes; Isfahan 2, Isfahan 3, and Isfahan
5 which were grafted on quince seedling and hawthorn rootstock were evaluated in
Isfahan climatic conditions. The research was carried out at Shahid Fozveh Agricultural
Research Station in Isfahan in two phases: vegetative phase for three years (2017-2019)
and reproductive phase for four years (2021-2024). The hawthorn rootstock compared to
quince seedling rootstock decreased tree height and increased rootstock diameter, grafting
site diameter, cultivar diameter, tree canopy. The cv. Behta and the Isfahan 3 and Isfahan
5 genotypes had greater vegetative growth than other cultivars and genotypes. Hawthorn
rootstock significantly increased fruit yield tree™ compared to quince seedling rootstock
in Isfahan climatic conditions. The increase in fruit yield tree was mainly due to an
increase in the number of fruits tree™! because fruit weight did not differ between the two
rootstocks. The highest fruit yield tree™ with 30.6 and 31 kg was for cv. Viduja cultivar
and genotype Isfahan 5, respectively. The lowest fruit yield tree* with 10.5 kg was for
the genotype Isfahan 2.

Key words: Quince, titratable acidity, fruits number tree’, fruit taste index.
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Introduction

The cv. Isfahan is the most popular quince cultivar grown in Iran, mainly due to its
high fruit quality. However, this cultivar is susceptible to fire blight diseases and has
lower fruit yield in comparison with some other quince genotypes in the country
(Abdollahi, 2023). In the past decade, cv. Viduja and cv. Behta, have been released and
introduced by quince breeders, which have higher fruit yield compared to the cv. Isfahan.

The rootstock in fruit trees have great effects on growth control, bearing, nutrition
uptake, resistance to biotic and tolerance to abiotic stresses (Henareh, and Tatari, 2022).
In Iran, quince cultivars are mostly grafted on quince seedling and hawthorn rootstocks.
Hawthorn species are tolerance to drought and salt stresses. These species have higher
efficiency in uptaking microelements such as iron in calcareous soils (Mohammadi and
Rabiei, 2024).

The aim of this research was to investigate the growth and fruit yield of quince new
cultivars and promising genotypes grafted on seedling and hawthorn rootstocks in the soil
and climatic conditions of Isfahan.

Material and Methods

In this research, cv. Viduja, cv. Behta, cv. Isfahan and promising genotypes; Isfahan
2, Isfahan 3 and Isfahan 5 grafted on of seedling quince and hawthorn rootstocks were
studied in vegetative and reproductive stages at the Shahid Fozveh Agricultural Research
Station in Isfahan, Iran. The experimental design was factorial arrangements in
randomized complete block design with three replications. There were three trees in each
plot. In vegetative stage, vegetative characteristics; rootstock diameter, grafting site
diameter, cultivar diameter, tree height, current shoot length, internode length and tree
canopy at the end of season were studied for three years (2017-2019). In reproductive
stage, fruits number tree.1, fruit weight, fruit length, fruit width, fruit yield tree?, total
soluble solids (TSS), pH, titratable acidity (TA) and fruit taste index were measured and
recorded. Analysis of variance was performed using MSTATC software. Means were
compared using Tukey test.

Results and Discussion

Combined analysis of variance revealed significant difference among two rootstocks
for vegetative characteristics, except internode length and current shoot length. The tree
height (1.71 m) of the quince cultivars and genotypes grafted on seedling quince rootstock
was taller than quince genotypes grafted on hawthorn rootstock (1.64 m). The hawthorn
rootstock induced greater vegetative growth in the quince cultivars and genotypes,
rootstock diameter, grafting site diameter, cultivar/genotype diameter, and tree canopy.
The fruit tree rootstock can effect transfer of nutrients, carbohydrates and growth
regulators between roots and shoots and vegetative growth of the plant (Tatari et al.,
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2016). Cv. Behta and Isfahan 3 and Isfahan 5 genotypes had higher vegetative growth
than other cultivars and genotypes.

Hawthorn rootstock compared to seedling quince rootstock increased fruit number
tree’! by 12.4%, fruit yield tree™ by 18.5%, fruit pH by 5.6%, and decreased fruit TSS by
4.3% in Isfahan climatic conditions. There was significant differences between quince
cultivars and genotypes for fruit number tree. The highest fruit number tree™ was
recorded in the cv. Viduja and Isfahan 5 genotype with 159.2 and 155.4, respectively.
The highest fruit weight was in the cv. Isfahan and cv. Behta, with 352.2 and 342.2 grams,
respectively. The highest fruit yield tree! with 30.6 and 31 kg was recoded in cv. Viduja
and genotype Isfahan 5, respectively. Total soluble solids (TSS) content varied from 15.4
to 17.9, titrable acidity TA range was 0.5-1.07 and fruit taste index also varied from 14.4
to 36.8 was.
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