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Effect of Two Semi-dwarf OHxF87™ and Pyrodwarf Rootstocks on Iron
Absorption and Chlorophyll Related Characteristics of Leaves in Some
Commercial Pear Cultivars
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Table 1. Physico-chemical properties of the soil of experimental site of commercial pear cultivars on Pyrodwarf® and OHxF87™ rootstocks

in Kamalshahr horticultural research station

A Sl il JB s Sl BB ey Ol BB T
Sl il (CM)S Goe s dors Shwdos Gadess TNV Gre Sl e () andenl JT 0 S s 05555 doss Ok 53 Cond) (Oshe 53 Cnd) (O gk )3 Cd)
Soil texture Soil depth (cm) Clay (%) Silt (%) Sand (%) (%) EC (mmoh.cm?®) pH O.C.(%) N (%) P (ppm) K (ppm) Fe (ppm)
Y 0-35 29.60 52.20 18.20 12.00 1.19 7.8 0.84 0.10 12.1 575 8.7
Clay Loam 35-80 32.00  48.00 20.00 11.50 0.69 7.8 0.30 0.05 2.4 220 9.2

TNV: Total neutralizing value, EC: Electric conductivity, O.C.: Organic carbon, P: Available phosphorous, K: Available potassium, Fe: Available iron.
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Table 2. Mean comparison of rootstock, cultivar and leaf position effect on total Fe, active Fe and chlorophyll related characteristics of

different pear rootstpck/scion combinations

el s 2T J s a s )8 ST
(a5 0550 558 oS o) (e 0550558 1o S ) GOspS npS ) Gossef 2o k) GoiseS npS ) Al esls
Total Fe Active Fe Total Chl Chla Chlb Spad index
mg kg'! dw mg kg'! dw mg g fw mg g fw mg g* fw
Rootstock al
OHxF87™ 427.22 86.32a 21.21a 4.02 2.97 51.72
Pyrodwarf® 415.40 85.02b 20.23b 3.95 3.00 50.96
Cultivar ey
Dargazi 451.89a 89.33a 23.12a 3.74b 331a 52.65a
Louise Bonne 416.14b 85.70ab 20.63b 4.18a 3.39a 51.33ab
Packham’s Triumph 413.54b 84.27hc 21.50b 3.74b 2.74b 50.88b
Spadona 403.68b 83.58¢ 17.65¢c 4.37a 2.65b 50.50b
Leaf position £ i
Upper Leaves 433.03a 86.49a 20.07b 3.75b 2.09b 50.10b
Lower Leaves 400.60b 84.95b 21.38a 4.24a 3.88a 52.49a

I s e SoglE sy ey Jlaz]

o 53 513 ome D5 il e 3T ol Ly A8l 0 057 e O &S Bl (1ol 53 47 ¢ ele a1 5 Dt a3 gl L

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 LSD test.
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Fig. 1. Mean comparison of rootstock x cultivar x leaf position effect on total Fe (A)
and active Fe (B) of different evaluated scion/rootstock pear combinations. Columns
followed by at least one letter in common are not significantly different at the 5%

probability level-using LSD test
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Fig. 2. Mean comparison of rootstock x cultivar x leaf position effect on spad index,
chlorophyll a and total chlorophyll of different evaluated scion/rootstock pear
combinations. Columns followed by at least one letter in common are not significantly
different at the 5% probability level-using LSD test
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Table 3. Mean comparison of rootstock, cultivar and leaf position effect on colorimetric

indices in the different pear rootstock/scion combinations.

L* asls a* jesls b* esle R esle G _esli B esls
L* Index a* Index b* Index R Index GlIndex B Index
Rootstock al
OHxF87™ 21.90 -11.93b 21.50b 36.75a  45.87b  21.54b
Pyrodwarf® 21.23 -12.50a 23.54a 33.29b 52252 23.5a
Cultivar o5
Dargazi 17.20d  -11.25b 17.41c 34.83b  46.66b  17.41c
Louise Bonne 20.50c  -11.86b 22.75b 34.50b  49.08b  23.75b
Packham's Triumph 2529a  -11.37b 24.25b 28.33c  46.33b  24.25ab
Spadona 23.37b  -14.99a 25.66a 434l1a 54.16a  25.66a
Leaf position o8, &osd s
UpperlLeaves 20.33b  -11.56b 23.66a 33.50b  43.10b  23.66a
LowerlLeaves 22.90a -12.90a 21.37b 36.54a 49.70a 21.37b

Bl a 3T el ot 5L o oS 2 tia (o S5 Pl (sl 53 48 ¢ Jole o gl 5 Ot a y3 o gle ke

Il g Dol M)ac;;’JL‘»‘cb.»)A)l:@uQ}u:
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 LSD test.
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Fig. 3. Mean comparison of rootstock x cultivar x leaf position effect on colorimetric
indices, L* (A), b* (B), and a* (C) of different evaluated scion/rootstock pear

combinations. Columns followed by at least one letter in common are not significantly
different at the 5% probability level-using LSD test
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indices, R (A), G (B), and B (C) of different evaluated scion/rootstock pear combinations.

Columns followed by at least one letter in common are not significantly different at the

5% probability level-using LSD test
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ABSTRACT
Bayanati, M., Abdollahi, H. and Tavousi Naeini, S. M. 2024. Effect of two semi-dwarf OHxF87TM and
Pyrodwarf rootstocks on iron absorption and chlorophyll related characteristics of leaves in some
commercial pear cultivars. Seed and Plant, 40, pp.341-361 (in Persian).

Iron absorption, leaf chlorophyll content and tolerance to leaf chlorosis are among
important chrachteristics in the final selection of pear rootstocks for cultivation in alkaline
and semi-alkaline soils of Iran. Therefore, this study aimed to evaluate the total iron
absorption potential, active iron content, and their impacts on leaf chlorophyll content in
four commercial pear cultivars grafted on two OHxF87™ and Pyrodwarf rootstocks. Pear
cultivars; cv. Packham's Triumph, cv. Spadona, cv. Dergazi, and cv. Louis Bonne were
grafted on OHxF87™ and Pyrodwarf rootstocks. The experiment was carried-out as
factorial arrangements in randomized complete block design wsith three replications and
three experimental factors; rootstock at two levels, pear cultivars at four levels and leaf
position at two levels. Results indicated significant effect of rootstock, cultivar, and leaf
position on total iron, active iron, chlorophyll a, and b, total chlorophyll, and leaf
colorimetric indices. Active iron in the leaves of pear cultivars varied from 19.76% to
20.7% of total iron. The higher active iron content in the OHxF87™ rootstock (86.32 mg
kg™ dw) suggests its adaptability to moderate level of active lime in the soil. Among the
pear cultivars, cv. Dergazi had the highest total chlorophyll content, while cv. Spadona had
the lowest. The rootstock x cultivar x leaf position effect on colorimetric indices, L*, a*,
b*, and cv. Dergazi cultivar on OHxF87 ™ rootstock showing the lowest a* and b* indices
and the highest iron and total chlorophyll content.

Keywords: Pear, total iron, active iron, colorimetric index, chlorophyll content, SPAD
index.
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Introduction

Pear (Pyrus communis L.) is among the five most important fruits in the world mainly
due to its high adaptability to different climatic conditions. Iran is one of the main centers
of diversity of the genus Pyrus in the world, and different cultivars of common pear
belonging to the species P. communis L. are well adapted to the temperate climate of this
region (Abdollahi, 2010). Accordingly, the cultivation of pear trees in Iran has a history
of several thousand years, and traditional orchards of this fruit tree have developed and
improved over the past few decades (Abdollahi, 2010; Abdollahi, 2021). Currently, one
of the main components in the development and improvement of pear orchards is usage
of semi-dwarf and dwarf rootstocks with adaptability to the climatic and soil conditions
of the pear production areas in Iran.

Adaptability tests of different pear cultivars and rootstocks demonstrated the impact
of both on fruit yield, fruit quality and the final size of pear trees in commercial orchards
(Alizadeh Fallahet al., 2022). During recent decades, Pyrodwarf rootstock has been
identified as a suitable rootstock for promoting early fruiting potential and reducing tree
size in pear orchards established by commercial cultivars such as Dergazi, Louise Bonne
and Spadona (Abdollahi, 2021). Additionally, OHxF rootstock series, paricularly
OHxF217 and OHxF87, have shown promising results for fruit yield and quality. These
impacts of rootstocks express in various ways, including crown volume, vigor, and
growth habit induced in the grafted cultivars. The rootstocks also affect tolerance to the
alkaline soils, which in turn affects the rate of iron absorption and transfer to cultivars
and ultimately leaf chlorophyll content (Fallahi et al., 2002).

Tthis study aimed to compare Pyrodwarf and OHxF87™ rootstocks effect on iron
absorption and leaf chlorophyll content in different grafted pear cultivars.

Materials and Methods

The trees were grafted on two rootstocks, Pyrodwarf and OHxF87™., with four fire
blight tolerant commercial pear cultivars including; cv. Packham's Triumph, cv. Spadona,
cv. Dargazi, and cv. Louise Bonne. The trees were seven years old at the time of
evaluation. The experiment was factorial arrangements in randomized complete block
design with three replications and tthere experimental factors; rootstaock at two levels,
cultivar at four levels and leaf position at two levels. Each experimental plot consisted of
six trees of each scion/rootstock combination. Sampling was conducted in August 2024
to assess the iron absorption characteristics; total iron and active iron, as well as leaf
chlorophyll content and leaf colorimetric indices. Leaf samples were collected from the
lower and upper leaves of the shoots from the current season growth. These samples were
then taken to the laboratory, where the leaf chlorophyll content was determined based on
the SPAD index (SPAD, DCH-52p Minolta, Japan). Total iron conten was measured
colorimetrically using orthophenanthroline reagent and read at 515 nm in a
spectrophotometer. The chlorophyll a and b contents, and total chlorophyll content were
measured using the spectrophotometric method with 80% acetone solvent and at 663 and
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645 nm wavelengths. Analysis of variance for data was performed using SAS 9.2
software. The least significant difference (LSD) test was employed for means comparison
at the 5% probability level.

Results and Discussion

Data analysis revealed that the effects of rootstock, cultivar, and leaf position were
significant on the total iron, active iron, chlorophyll a, chlorophyll b, total chlorophyll
contents, and leaf colorimetric indices. Additionally, rootstock x cultivar x leaf position
on these traits were significant, except for chlorophyll b. The lack of significant
differences in total iron content between the two rootstocks, OHxF87™ and Pyrodwarf,
suggests that rootstock OHxF87™ is suitable for soils with moderate levels of active
lime. This is supported by the slightly higher active iron content in rootstock OHxF87™
compared to Pyrodwarf. Comparison of colorimetric indices revealed significant
difference between two rootstocks, OHxF87™ and Pyrodwarf, in a*, b*, R, G, and B
indices, with the exception of the L* index. In conclusion, the comparison between two
rootstocks showed that OHxF87™ rootstock can be considered and recommended as a
suitable rootstock, and even superior to Pyrodwarf, for establishing semi-dwarf pear
orchards in regions with soils of moderate levels of active lime.
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