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Fig. 1. General tree form, tree growth habit and growth quality of quince (Cydonia oblonga

Mill.) trees used for establishment of two promising genotype KM1 and KVD4 and

cv. Behta, in in vitro conditions
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Table 1. Mean comparison of the effect of culture medium and genotype on growth

indices in in vitro conditions of two quince promising genotypes and cv. Behta

dmast i sl (o o) el J b efﬁ:l.u: J.L)‘;Jalléﬁ,:i:f
Shootlet number Shootlet length (mm) Leaf number Visual quality index

Culture medium .8 Lo

MS 1.73b 14.70a 4.18a 1.78b

QL 2.73a 16.80a 5.83a 2.25a
Genotype s

KVD4 3.27a 20.15a 6.25a 2.40a

Behta 1.90b 14.65b 5.25b 1.97ab

KM1 1.52b 12.45b 3.52¢ 1.67b
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Means, in each column and for each factor, followed by similar letter are not significantly

different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 2. Mean comparison of the effect of 2iP and genotype on growth indices in in vitro

conditions of two quince promising genotypes and cv. Behta
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are not significantly different at the 5% probability level-using Duncan’s Multiple

Range Test.
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Table 3. Genotypes x BAP concentration interaction effect on growth indices in in vitro

conditions of two quince promising genotypes and cv. Behta

(rodhn) azasla J b
PRPRLTINRR, Shootlet length 6§ sl iy g alb oS
Shootlet number (mm) Leaf number Visual quality index
BAP (mgl™) KVD4 i asl s 53
0.5 2.55 22.75a 6.30a 2.60
1.0 2.55 17.15b 6.35a 2.50
2.0 2.80 15.55h 4.80b 2.30a
cv. Behta kg o
0.5 1.90ab 16.40b 4.25b 2.05ab
1.0 1.45b 12.00c 2.85¢ 1.65b
2.0 1.65ab 14.90b 3.95hc 1.85b
KM1 isaalouss
0.5 1.10b 9.70d 1.95d 1.15¢
1.0 1.20b 11.35¢c 2.55¢ 1.55b
2.0 1.95ab 13.85hc 4.25b 2.05ab

clg,d);a{g\:&mux,;ofﬂwuﬁ‘up@es,;;ﬁ;}f.ag‘);w6t,|>6‘opﬁ,;‘&um§g

v\.t)‘u\a J‘b 6.&# Ca’)u: do s c.l JLQ:’"

Means, in each column, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 4. Genotype x TDZ concentration interaction effect on growth indices in in vitro

condition of two quince promising and cv. Behta

dom ezl sluay

Grghs) aasla Jgb &8sl

Loy g plb ciS

Shootlet numberShootlet length (mm)Leaf numberVisual quality index

TDZ (mgl?) KVD4 iwisl o553
0.022 1.15 14.10b 5.10b 1.75
0.220 1.10 10.90c 3.40c 1.40

cv.Behta g o5,
0.022 2.21b 12.10c 7.00ab 2.05b
0.220 4.30a 22.30a 8.75a 3.35a
KM1 ol oss)

0.022 1.85bc 13.95b 5.20 2.50ab
0.220 2.11b 14.50b 5.65 2.20ab

):Qiil;kgh;a\;kbﬁijbljcu\{gifﬁiﬁ;}f&Jélu\a-tgbbqfno}:.»ﬁ)sgu’{hﬁp

.JJ’)‘-U)‘}@AAQ}L& M)}@JW:JCE.«

Means, in each column, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 5. Genotypes x IBA concentration interaction effect on rooting indices in in vitro

condition of two quince promising genotypes and cv. Behta

@hady deys aky ) slies Grodeo) atay I )y gl kS s s
Rooting (%) Root number Root length (mm) Visual quality index
IBA (mgl?) KVD4 il 353
0.25 12.50e 0.12d 0.81g 2.81ab
0.50 18.75d 0.75¢c 7.68f 2.75ab
1.00 81.25a 1.62ab 46.06b 3.62a
2.00 57.14b 1.71ab 14.85e 3.14a
4.00 57.14b 2.14a 29.14c 3.21a
cv. Behta kg o3,
0.25 42.85bc 0.14d 0.149 3.07a
0.50 12.50e 0.25d 17.18de 2.81ab
1.00 87.50a 1.87ab 55.31a 3.37a
2.00 56.25b 1.18b 18.12de 2.87ab
4.00 43.75bc 0.81c 22.31d 2.87ab
KML ioanl ool
0.25 6.25f 0.06e 2.50fg 2.06b
0.50 0.00i 0.00f 0.00h 2.18b
1.00 31.25¢ 0.56¢ 3.12fg 2.12b
2.00 75.00a 1.31b 12.25e 2.75ab
4.00 18.75d 0.43d 2.68fg 2.56ab

SO glaals dir 0 g03T plol il oo oS e O K Pl (slls & cOg a3 ¢ ol Sl

..U)LU)‘J&SL&AQ}UJ .\.p)}@dh{}\clz.ﬂ):

Means, in each column, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 6. Genotypes x NAA concentration interaction effect on rooting indices in in vitro

condition of two quince promising genotypes and cv. Behta

&Uﬂ\:«i)v\'ﬁ)b Q)J\M

o) adoy dgb - i) g pb LS e la

Rooting (%) Root number Root length (mm) Visual quality index

NAA (mgl™?) KVD4 sl 553
0.25 6.25f 0.06e 1.25f 2.56ab
0.50 18.75e 0.31c 10.00c 2.81a
1.00 25.00d 0.87b 12.18¢ 2.31ab
2.00 31.25¢ 0.75b 20.00ab 2.37ab
4.00 25.00d 0.81b 17.81b 2.31b
cv. Behta g o5,
0.25 31.25¢ 0.68bc 26.25a 2.18b
0.50 0.00g 0.00f 0.00g 2.12b
1.00 0.00g 0.00f 0.00g 2.93a
2.00 18.75e 0.37c 16.87b 2.43ab
4.00 18.75e 0.18d 5.00d 2.43ab
KML ol o565
0.25 56.25a 0.93a 15.93b 2.43ab
0.50 18.75e 0.50c 17.50b 2.25b
1.00 50.00b 1.18a 29.87a 2.12b
2.00 18.75e 0.43c 6.56d 2.25b
4.00 18.75e 0.37c 2.81e 2.00c

BE &.i}l: Slaals L O e 3T el il o S i ufﬁi;_ukélb Gls & O a s ¢‘_¢h¢,:§ﬂ:ﬁ

I s g Doy Mﬁ@dkblcb.w

Means, in each column, followed by at least one letter in common are not
significantly different at the 5% probability level-using Duncan’s Multiple Range

Test.
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Table 7. Genotypes x IBA + NAA concentration on rooting indices in in vitro condition

of two quince promising and cv. Behta

@Ak deps Ak ol (o) aiy dgb ol kS s ls
Rooting Root Root length i
(%) number (mm) Visual quality index
IBA+NAA (mgl?) KVD4  sudsl 55
0.5+0.5 31.25¢ 0.56h 14.37b 2.12ab
0.5+1.0 50.00a 0.93ab 30.00a 2.62a
0.5+2.0 25.00d 0.37hbc 3.31d 1.93b
1.0+0.5 12.50e 0.18c 1.25d 2.31a
2.0+0.5 12.50e 0.43bc 11.25b 2.25ab
cv. Behta g o5,
0.5+0.5 37.50c 0.43hc 3.25d 2.31a
0.5+1.0 25.00d 0.62b 2.18d 2.50a
0.5+2.0 0+00g 0+00d 0+00 2.37a
1.0+0.5 6.25f 0.25¢c 0.37e 2.12ab
2.0+0.5 0+00g 0+00d 0+0e 2.31a
KML  iseaal 055
0.5+0.5 12.50e 0.18c 0.93e 2.43a
0.5+1.0 6.25f 0.06d 1.25d 2.18ab
0.5+2.0 25.00d 0.56h 6.56¢ 2.56a
1.0+0.5 43.75b 1.31a 14.06b 2.75a
2.0+0.5 31.25¢ 0.68b 13.12b 2.43a

cla_ﬂ,wigu&mu,u%oyﬂwuﬁ‘.up@eg;;.‘;)f.egJsl.x,.st,usgo,;_ﬂ,a,;uuaép

A 1S g Dl Ao )s =y Jlez|

Means, in each column, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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ABSTRACT
Torkashvand, M., Rezaei, A., Vatanpour, Azghandi, A., Abdollahi, H., Zeinolabedini, M. and
Ebrahimi A. 2025. Optimization of in vitro propagation conditions for some selected quince (Cydonia
oblonga Mill.) genotypes of Isfahan. Seed and Plant, 41, pp.1-22 (in Persian).

In vitro propagation of quince tree is more difficult than other pome fruit trees, and as a
result, it is necessary to optimize tissue culture methods for cultivars and genotypes of this
tree with various goals, such as producing virus-free mother stocks. The aim of this study was
to optimize proliferation, in vitro growth and rooting conditions, for three selected quince
genotypes of Isfahan region including KVD4, KM1 and cv. Behta. Effects of MS and QL
culture media were evaluated on in vitro proliferation traits. The results showed that QL in
comparison with compared with MS, significantly improved shoot proliferation and was
selected for further experiments. In the second experiment, the effects of different
concentrations of cytokinins including 2iP and BAP at the 0.5, 1.0 and 2.0 mgl™* and TDZ at
the 0.22 and 0.022 mgl? levels were examined on growth and proliferation. The results
indicated that the best proliferation rate, shoot length, shootlet number, leaflet number
shootlet™ and growth quality index were obtained in culture media containing 1.0 mgl™? 2iP,
2.0 mgl™ BAP and 0.22 mgl” TDZ. The third experiment was conducted to study the effects
of different concentrations of IBA, NAA and IBA+NAA on rooting of these genotypes. The
highest rooting was observed using 1.0 mgl” IBA. QL media containing 2.0 mgl! BAP, 0.5
mgl™ 2iP and 0.22 mgl” TDZ for shoot growth and proliferation, and the same media enriched
by 1.0 mgl” IBA for rooting of quince genotypes can be recommended.

Keywords: Quince, auxin, proliferation, rooting, cytokinin, meristem culture.
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Introduction

The quince tree (Cydonia oblonga Mill.) is a pome fruit tree native to temperate regions.
Despite all progresses in quince cultivation and growth, the large-scale commercial
propagation of virus-free and healthy rootstocks of this tree has not been materialized yet
(Abdollahi et al., 2005). Early investigations into the application of tissue culture for quince
trees included those by Al Maarri et al. (1986). Al Maarri et al. (1986) focused on in vitro
propagation of quince rootstocks, examining the effects of different BAP and NAA
concentrations on micro-cutting proliferation and rooting.

Considering the quince tree as an indigenous plant in Iran and an invaluable genetic
resources for the country, the production of virus-free and uniform seedlings from newly
released cultivars is important in the nurseries and mother orchards. Furthermore, the
development of biotechnology-based breeding programs for applied research can be
accelerated through tissue culture methods.

Therefore, this study aimed to develop an optimized in vitro culture protocol for three
selected quince genotypes from Isfahan region of Iran, with the ultimate goal of using this
protocol for subsequent production of virus-free primary quince rootstocks.

Materials and Methods

The plant materials used in this study included two promising genotypes; KVD4, KML1,
and cv. Behta. In vitro establishment of plant materials was achieved by shoot tip culture after
surface sterilization. Meristems were transferred to square 25-well Petri dishes under a
photoperiod of 16 hours light provided by white fluorescent lamps (Sylvania, Germany) at
an intensity of 40 umol m-%s-! and a constant temperature of 23 + 1°C.

Evaluation of cytokinin effects was performed by using three cytokinins, 2iP, BAP, and
TDZ in separate experiment. The plant growth regulators 2iP and BAP were applied at the
concentrations of 0.5, 1.0, and 2.0 mgl”, while due strong effects of TDZ this cytokinin was
used at 0.022 and 0.22 mgl™* concentrations.

Similarly, the optimization of rooting conditions was established by two types of auxins,
IBA and NAA, IBA+NAA in separate experiments. All rooting experiments were conducted
using QL basal medium supplemented with 30 gl™ sucrose as the carbon source. Five auxin
concentrations, including 0.25, 0.5, 1.0, 2.0, and 4.0 mg" were applied in two separate
experiments for both IBA and NAA. In IBA+NAA treatments, three concentrations of IBA
(0.5, 1, and 2 mg1?t) were applied along with a constant concentration of 0.5 mgl NAA, and
two concentrations of NAA (1.0 and 2.0 mgl™) were used with a constant 0.5 mgl™ IBA.

The effects of different levels of growth regulators x genotype interactions were assessed
in a factorial arrangements in completely randomized design. Traits measured included the
number of roots explant?, root length, root number explant™, and visual quality index of
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growth. The collected data were analyzed using SAS software, and mean comparisons were
performed using Duncan’s Multiple Range Test.

Results and Discussion

The results indicated that the main effect of culture media was significant (p<0.01) on the
shoot number, leaflets number explant?, and visual growth quality, but not on shoot length.
Genotype had significant effect on all evaluated traits. Genotype X culture media interaction
was not significant for the number of shootlets explant™. Mean comparisons showed that use
of QL basal medium led to better results in all traits on in vitro quince shootlets.

The QL medium not only exhibited a higher proliferation rate as 2.73 shoots explant?,
compared to 1.73 shoots explant™? in the MS medium, but also enhanced the mean shoot length
and of leaflet number explant™. These results of the present study is in accordance with those
reported by Abdollahi et al. (2005) on pear rootstocks. However, it contradicts the findings of
Ciccotti et al. (2008), who recommended MS medium for apple proliferation.

Mean comparisons of different concentrations of 2iP showed that 1.0 mgl™ was the most
effective, and yielded significantly higher proliferation than 2.0 mgl?. At 1.0 mgl? of 2iP,
higher proliferation rates (2 shoots explant™) was observed, which was significantly different
from the other concentrations. This concentration also produced longer shootlets and higher
leaflet number explant™, as well as better overall shoot quality.

Although increasing 2iP concentration from 0.5 to 1.0 mgl? improved all traits, this
improvement was remarkably more substantial than the differences between 1.0 and 2.0 mgl
! Khodaee Chegenee et al. (2011) reported concentration of 0.5 mgl™ 2iP for pear rootstocks.
The genotype effect was significant for all traits at the 1% probability level. Among the
evaluated quince genotypes, the promising genotype KVVD4 demonstrated superior results in
comparison with others in in vitro conditions.

The rooting experiments showed that media supplemented with IBA were more effective
than those with NAA or IBA+NAA. The effect of IBA concentration, genotype, and their
interaction were all significant (p<0.01) for all evaluated root traits. Genotypes responded
differently to the various IBA concentrations. At the 1.0 mgl™ IBA, the highest rooting rates
were obtained for cv. Behta (87.50%) and promising genotype KVD4 (81.25%), while
promising genotype KM1 showed the highest rooting rate (75%) at the 2.0 mglt IBA.
Similarly, the highest mean root number micro-cutting® was observed under the same
conditions. Cv. Behta produced the longest roots (mean of 55.31 mm) at the 1.0 mgl? IBA.
The best quality of micro-cuttings was recorded for the promising genotype KVD4 and cv.
Behta at the 1.0 mgl™ IBA and for promising genotype KM1 at the 2.0 mgl™ IBA. These
findings are in agreement with those of Khodaee Chegenee et al. (2011), who also reported
the 1.0 mgl™ IBA for pear cultivars.
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