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Effect of Two Quince and Hawthorn Seedling Rootstocks on Growth and Bearing
of Quince (Cydonia oblonga Mill.) Promising Genotypes and New Cultivars under
Urmia Environmental Conditions in Iran
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Table 1. Physico-chemical properties of the soil of experimental orchard

S alan (Ko S
S Gas glil dw ) (o as ) (sm03) o gl 5 3l ge Aoy ST oS ey
Soil depth  Saturation Electrical conductivity gl & =51, Total neutralizing  Organic carbon
(cm) (%) ds/m (pH) value (%) (%)
0-30 45 0.683 8 13.4 0.96
30-60 45 0.647 7.95 15 0.85
Table 1. Continued. =\ Jyd aalsl

e BB s ol JB ey ol LB
Sl Gas (Osds jo Cad)  (Uadis p3 Cad) (O adis j> Cad) ) <Y o) o) s
Soil depth  Awvailable P Available K Available Mg  Sand Silt Clay

(cm) (ppm) (ppm) (ppm) (%) (%) (%)
0-30 8.30 354 636 19 43 38
30-60 7.2 330 605 19 41 40
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Table 2. Combined analysis of variance for vegetative characteristics of quince cultivars/genotypes on two quince and hawthorn seedling

rootstocks
Mean Squares Sl o 58k
wl s g Jouo b (55 ks s sl SlaVlas,  oSledb Csgl e Sl sl
@l arys ooy el Rootstock Graft Cultivar Shoot Annual shoot  Internode  Width of tree  Sucker number

S.0.V. Ol ok aske df. Tree height  diameter diameter diameter number growth length canopy tree?
Year (Y) Ju 2 2.258™ 37.259™ 46.212™ 41.409™ 2814.22" 268.585" 6.734™ 2.826™ 0.073
Replication/Y RWRKS 6 0.017 0.154 0.162 0.146 4.344 198.227 0.166 0.011 0.097
Rootstock (R) my 1 1.498™ 17.731" 13.167" 11.940™  430.801™ 1299.31™ 0.026 1.126™ 3.705™
Y xR 4l x Jlu 2 0.078" 1.93™ 2.673™ 2.006™ 74.206™ 41.174 0.205" 0.099™ 0.357™
Cultivar (C) 55 5 0.057" 0.259 0.485 0.315 27.543" 29.083 0.229™ 0.075™ 0.386™
Y xC ooy x Jl 10 0.025 0.110 0.177 0.115 9.882 109.344 0.056 0.013 0.108
RxC o5 x b 5 0.034 0.561 0.685™ 0.474* 36.544™ 129.790 0.301™ 0.074™ 0.439™
YxRxC oy %l x Jl 10 0.013 0.104 0.070 0.096 30.382"™ 133.474 0.118" 0.011™ 0.093
Error bejT olzsl 66 0.024 0.256 0.250 0.159 9.424 74.787 0.044 0.011 0.055
C.V. (%) Ol kS o b oy 9.1 16.47 13.80 14.6 19.24 15.93 9.68 13.22 14.89
* and **: Significant at the 5% and 1% probability levels, respectively. Ao )ys &S g Aoy gz el o s Sl gme 5w e 5 %
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Table 3. Mean comparison of vegetative traits of quince cultivars/genotypes on two quince and hawthorn seedling rootstocks

Ly oo
() o) p i) (o 5l) by ks (520 5Lw) o sl) o, 8 (e sl) e la sVl s () Lo 2l o e sl sl
Tree height  Rootstock diameter  Graft diameter  Cultivar diameter  Annual shoot growth  Width of tree canopy  Sucker number
(m) (cm) (cm) (cm) (cm) (m) tree!
Year Jl
2017 1.46¢ 2.06¢ 2.48c 1.68c 57.20a 0.56¢ 0.40a
2018 1.67b 3.05b 3.65b 2.71b 51.80b 0.73b 0.66a
2019 1.96a 4.10a 4.75a 3.82a 53.90b 1.10a 0.50a
Rootstock al
Quince 4 1.81a 3.48a 3.98a 3.07a 57.80a 0.90a 0.96a
Hawthorn &35 1.58b 2.67b 3.28b 2.4b 50.80b 0.70b 0.09b
Cultivar o5
Isfahan Olgao! 1.69ab 3.06a 3.56a 2.72a 54.10a 0.85ab 1.20a
Vidoja gk 5 1.66ab 3.22a 3.76a 2.89a 54.10a 0.78bc 0.64ab
Isfahan2 ¥ ol 1.67ab 3.00a 3.61a 2.63a 54.00a 0.78bc 0.47ab
Isfahan3 v slewl 1.65b 2.91a 3.48a 2.61a 52.90a 0.8ab 0.53ab
Behta e 1.80a 3.00a 3.48a 2.65a 56.70a 0.70c 0.21b
Isfahan5 o olewl 1.69ab 3.23a 3.89% 2.91a 53.80a 0.89%a 0.08b

s e 5l o ys ey Jlez e 53 (S5 0 g bl bl o 05 2t O3 G il (STl o Jale sl 5 O gt 2 3 ol Sl
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. Mean comparison of year x rootstock interaction effect on tree height (A), rootstock
diameter (B), graft diameter (C), cultivar diameter (D), shoot number (E), internode length
(F), tree canopy (G) and sucker number/tree (H). Columns with at least one letter in common
are not significantly different at the 5% probability level- using Tukey Test
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Fig. 2. Mean comparison rootstock x cultivar/genotype interaction effect on graft
diameter (A), cultivar diameter (B), shoot number (C), internode length (D), width of tree
canopy (E) and sucker number/tree (F) of quince cultivars and genotypes on two quince
and hawthorn seedling rootstocks. Columns with at least one letter in common are not
significantly different at the 5% probability level- using Tukey
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Table 4. Mean of shoot number and internode length of quince cultivars and genotypes

on two quince and hawthorn rootstocks in three years

s sl Grnoilo) 0 Sobe b
Branches number Internode length (cm)
Rootstockx Cultivar Sxal 2017 2018 2019 2017 2018 2019
Quince x Isfahan Olgiwlx 4wl 7.0klm  12.1i-m  28.0abc  1.83c-j 2.67ab 2.57a-d
Quince x Vidoja bsusx 4l 13.09-m  15.7d-l1  25.1a-f 1.53ij 2.19%-i  2.26a-i
Quince x Isfahan2 Yolgiolx wul  11.2i-m 12.7h-m 26.9a-d  1.54hij  2.32a-i 2.33a-h
Quince x Isfahan3 ¥ Olgiolx 4 4t 10.5i-m  16.0d-I 35.9a 1.53ij 2.65ab 2.55a-d
Quince x Behta g 4 4l 5.0lm  16.1d-l 26.0a-e  1.63g-j 2.34a-h 2.30a-i
Quince x Isfahan5 0 Olgislx 4wl 145e-m  17.7c-k  30.0ab 1.36j 2.68ab 2.51a-e
Hawthorn x Isfahan Olgiol x &SI 4l 52lm  123i-m 19.1b-j  1.64g-j 2.55a-d 2.42a-9
Hawthorn x Vidoja lr s g x &SI 4l 3.7m 14.0f-m  26.0a-e  1.72e-j 2.40a-g 2.33a-h
Hawthorn x Isfahan2 Y Olginl x S5 w0l 7.8]-m 18.0c-k  20.1b-e  2.09a-j 2.25a-i 2.41a-g
Hawthorn x Isfahan3 ¥ Olghol x &SI 4l 52lm  13.0g-m  19.2b-j 1.70f-j 2.59abc  2.43a-e
Hawthorn x Behta g x <S55 4l 5.7Im 143f-m 245ag 1.82c- 2.84a 2.67ab
Hawthorn x Isfahan5 0 Olginol x &SI 4l 58Im 13.3g-m 24.0b-h  1.66fj 1.78d-j 2.03b-j

siime Sslis s ys 65 ezl o 3 (S5 09031 bl y bl oo 65 e O o S5 il (51l o7 0o a6l p 0 b0 S0l

Means, for each trait, followed by at least one letter in common are not significantly different at the 1%

probability level- using Tukey Test.
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Table 5. Correlation coefficients among vegetative traits in quince cultivars/genotypes (df = 4)

Trait Cio 1 2 3 4 5 6 7 8 9

Tree height (1) eSS 1.00

Rootstock diameter (2) ol s -0.103 1.00

Graft diameter (3) Lgy Jos s -0.312 0.919™ 1.00

Cultivar diameter (4) o, ks -0.190 09777  0.917" 1.00

Shoot number (5) s slies -0.336 0.309 0.585 0.378 1.00

Annual growth (6) s A 0.957"  -0.011 -0.275 -0.130  -0.388 1.00

Internode length (7) o, Sole Jsb 0.363 -0.820" -0.96™  -0.824" -0.85" 0.313 1.00

Width of tree canopy (8) <, 7b o0 -0.559 0.435 0.609 0.516 0.256  -0.683  -0.468 1.00

Sucker number (9) el sl -0.347 -0.164 -0.317 -0.1563  -0.765 -0.276 0.483 0.187 1.00
*and **: Significant at the 5% and 1 probability levles, respectively. Lo y3 &S 5 oy i ezl oy 1 gme 5 o Tk 5

AL
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Table 6. Mean of number of fruit set and fruit at harvest time, fruit weight and fruit yield tree* in 2019 in quince cultivars and genotypes
grafted on two quince and hawthorn rootstocks

oty 53 0kd ST 0 e Sl Cuils 5 Ol )3 L3 55 0 gee s (05 e300 055 (S AS) 55 33 0500 3 Shoe
Rootstock x Cultivar «5,%x 4L, Number of fruit set tree?  Number of fruit tree! at harvest time  Fruit weight (g) Fruit yield tree* (kg)
Quince x Isfahan Olgao!l X 4 4l 13.9 8.0 265.0 2.1
Quince x Vidoja lr g 9 X & 4l 74.3 32.2 175.0 5.7
Quince x Isfahan2 Y Olgiol x 4 4l 22.6 12.4 176.5 21
Quince x Isfahan3 ¥ Olghol X 4wl 27.9 13.3 180.3 24
Quince x Behta g % 4wl 29.0 12.1 288.3 35
Quince x Isfahan5 0 Olgiwl X 4 4l 67.0 28.4 190.4 5.4
Hawthorn x Isfahan Olghol x &SI 6.3 4.1 246.5 1.0
Hawthorn x Vidoja gty 5 % SII3H5 sy 8.1 5.5 173.2 0.9
Hawthorn x Isfahan2 Y Olgiol x SIS L 3.2 25 168.4 0.4
Hawthorn x Isfahan3 ¥ Olgiul x &SI 4l 6.0 31 190.2 0.6
Hawthorn x Behta g x <S35 4l 85 4.2 260.0 11
Hawthorn x Isfahan5 0 Olghol x &SI wl 3.7 3.5 230.0 0.8
Mean + Sd Sl Ol il #5500 225+5.7 10.8+2.5 212+11.2 2.2+0.53
Minimum S 2.0 2.0 156 0.36
Maximum aiy 83.3 36.1 306 6.96
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ABSTRACT
Henareh M., Abdollahi, H. and Akbari, H. 2024. Effect of two quince and hawthorn seedling rootstocks
on growth and bearing of quince (Cydonia oblonga Mill.) promising genotypes and new cultivars under
Urmia environmental conditions in Iran. Seed and Plant, 40, pp.171-192 (in Persian).

Isfahan quince cultivar is the most popular cultivar in Iran. Although this cultivar has
desirable fruit quality, but it is susceptible to fire blight and has lower fruit yield in
comparison with some other quince genotypes in Iran. Morphological and pomological
traits were evaluated in cv. Vidoja, cv. Behta and cv. Isfahan, and Isfahan2, Isfahan3,
Isfahan5 promising genotypes grafted on two quince and hawthorn seedling rootstocks as
factorial arrangements in randomized complete block design with three replications at
Saatloo Agricultural Research Station in Urmia in West Azerbaijan province, Iran, in
2017, 2018 and 2019. The results showed that rootstock had significant effect on all
vegetative traits, except internode length. Therefore, quince rootstock compared to
hawthorn rootstock, increased tree height, grafting diameter, cultivar diameter, shoot
number, annual shoot growth and width of tree canopy. Sucker number in hawthorn
rootstock was less than that in quince seedling rootstock. The highest vegetative growth
was observed in Isfahan5 genotype on quince rootstock. The correlation coefficient
between vegetative traits showed that quince cultivars/genotypes with more shoots had
shorter internode length. Internode length had significant negative correlation with
rootstock diameter, grafting diameter and cultivar/genotype diameter. The highest fruit
yield (5.7 and 5.4 kg tree!) was recorded in cv. Vidoja and Isfahan5 genotype,
respectively, grafted on quince seedling rootstock.

Keywords: Quince, vegetative traits, tree height, annual shoot growth, internode length,
fruit yield.
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Introduction

Iran with production of 82,000 tons of quince fruit is among importance quince
producers in the world (FAO, 2022). Isfahan cultivar, cv. Gorton, cv. Neishabur and cv.
Torsh are the main quince cultivars in Iran. Isfahan quince cultivar is the most popular,
due its high fruit quality. However, this cultivar is susceptible to fire blight and has lower
fruit yield in comparison with some other quince genotypes in Iran. In the past decade,
two quince cultivars; Vidoja and Behta, have been release by quince researchers, which
have high fruit yield compared to the cv. Isfahan (Abdollahi, 2023).

The rootstock in fruit trees have great effects on disease resistance, vegetative growth,
bearing, nutrition, tolerance to cold and drought and other environmental stresses
(Abdollahi, 2023). Quince cultivars are grafted on quince seedling, quince C, B, A, and
BA29 in many regions of the world. In Iran, cultivars are grafted mostly on quince and
hawthorn seedling rootstocks. Hawthorn species are tolerant to drought and salt stresses.
These species have higher efficiency in iron uptake in calcareous soils. Hawthorn species
as rootstock decrease vegetative growth of quince and pear cultivars (Mohammadi and
Rabiei, 2024).

The purpose of this research was to investigate the effect of two quince and hawthorn
seedling rootstocks on growth and bearing of new quince cultivars/promising genotypes
under climatic conditions of Urmia in Iran.

Material and Methods

In this research, cv. Vidoja, cv. Behta, cv. Isfahan and promising genotypes of
Isfahan2, Isfahan3 and Isfahan5 grafted on two quince and hawthorn seedling rootstocks
were studied for three years (2017-2019). Grafted seedlings were planted in an
experimental orchard with planting density of 3 x 4 meters, with three trees in each plot,
in early April 2016 at Saatlo Agricultural Research Station in Urmia in West Azerbaijan
province, Iran. Factorial arrangement in randomized complete block design with three
replications was used for evaluation of quince cultivar/genotypes.

The growth, rootstock diameter, grafting diameter, cultivar diameter, shoot number, tree
height, annual shoot growth, internode length, width of tree canopy and sucker number tree”
1 at the end of season were studied. To estimate the effects of rootstocks on bearing of
cultivars/genotypes in the third year (2019), fruit number and yield were counted and
measured. Combined analysis of variance was performed using MSTATC software. Means
were compared using Duncan's multiple range test at the 5% probability levels. Correlation
coefficients between vegetative traits was calculated using SPSS software.

Results and Discussion

Combined analysis of variance revealed significant effect of rootstocks on vegetative
growth traits, except internode length. Mean comparison showed that quince seedling
rootstock increased vegetative growth in quince cultivars/genotypes in comparison with
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hawthorn rootstock. The rootstock can affect the remobilization of nutrients, carbohydrates
and growth regulators between roots and shoots and the vegetative growth of quince tree
(Tatari etal., 2016). The results showed that quince seedling rootstock increased tree height
by 23 centimeters in comparison with hawthorn rootstock, grafting diameter by 0.7
centimeters, cultivar diameter by 0.7 centimeters, shoot number by 4 shoot, annual shoot
growth by 7 centimeters and width of tree canopy by 20 centimeters.

Quince cultivars/genotypes significantly differed in tree height, shoot number,
internode length, and width of tree canopy. The tallest tree height with 1.8 meters, the
highest shoot number with 17.6 shoots, the longest internode length with 2.28 centimeters
and the widest tree canopy with 90 centimeter was measured in cv. Behta cultivar,
Isfahan5 genotype, cv. Isfahan and Isfahan5 genotype, respectively. The rootstock x
cultivar interaction effect showed that the highest vegetative growth was recorded in
Isfahan5 genotype grafted on quince seedling rootstock. The results showed that in 2019,
fruit number tree’ and fruit yield tee’! increased in all cultivar/genotypes grafted on
quince seedling rootstock.
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