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Comparison of Vegetative and Reproductive Traits of Promising Pear Genotype
A9S with Some Native Commercial Pear Cultivars of Iran Based on the
Distinctness, Uniformity and Stability Tests
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Fig. 1. Trees and fruit of the promising European pear chance seedling genotype A95

grown at the Tarbiat Modares University pear collection orchard under Tehran

environmental conditions (2010 growing season) (Najafzadeh and Arzani, 2015; Wang

and Arzani, 2019)
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Fig. 2. General form of the tree, general shape of leaf, flower, and fruit cv. Sebri, cv.
Shahmiveh and promising genotype A95 in 2022-2023 growing seasons in the pear
collection orchard of Tarbiat Modares University, Tehran, Iran
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Table 1. Method of measurements of some traits in the evaluation of pear cultivars, cv. Sebri, cv. Shahmiveh, and Promising Genotype A95
in 2022 and 2023 growing seasons

Traits —4i.  Method of measurement S5 N s,
Beginning of flowering* * €555 10% of flowers are opened L b 8 asys
Full bloom I els 80% of flowers are opened L 5k S as s Al
End of flowering AU 0L, 95% of petal fall Az s b &8I 1o )y3 90
Flower length (cm)* *( e glw) sl Jb Ruler L g

Tree vigor*

HCs )y Aby Ooyd8

Current season shoot growth

b Ll b oy, A2

Growth habit* #45, osle  Shoot angle to the central leader S5 s b asli 4l
Internode length (cm)* *(e ) o Sobe dlol Ruler S b
One-year-old shoot length (cm) (o o) dlueSS eladsb  Ruler S b
One-year-old shoot diameter (cm) (e ol e w2le s Digital caliper b ud S
Leaf blade length (cm)* * (o) ¢, sk Ruler e
Leaf blade width (cm)* *(e ) S, 62 Ruler L g
Petiole length (cm)* *(mole) &5 e Jsb Ruler L g
Fruit: length (cm) (e l) o5 Jsb - Digital caliper Jezus udsS
Fruit maximum diameter (cm) *( e ) 05 s Digital caliper ks o oS
Fruit length of stalk (cm)* *(pe L) o e Job  Digital caliper Jeous ud s
Fruit the thickness of stalk (cm)* *(e ) o5 o3> s Digital caliper Jeous ud S
Fruit weight (g) (5 o5 055 Digital balance Jeas 650 5
Fruit firmness of flesh (kg/cm?) (pypo jo Sl 5 p S hS) 64 saw  Penetrometer P
Fruit total soluble solid (TSA) (%) o5 S Jsloms Ll 5100 Ao ys  Refractometer e gS) 3,
Fruit pH oge sl PH meter s pH

Fruit total acidity (TA) (%)
Fruit moisture of flesh (%)
Fruit skin color

(Aey3) JS Al Aoy
0sen sk Aoy

ax@wﬁ&)

Miligram acid malic in 100 g fruit tissue

Oven drying at 70 °C
Hunter Lab.

o0 3l p SN s Sl 0 5 e
:lJi::ZLnA.’.-):% ol 03T 43 03 SeSliat

gl

st (SPCRI, 2008) & P g sl (DUS) ol 5 o155 cples sladgnsT o Ko 55 olul e Dlis oias OLLS %
* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).
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Table 2. Mean comparison of traits of one-year old branches of pear cultivars, cv. Sebri, cv. Shahmiveh, and promising genotype A95

Trait cio A5 suasl s Shahmiveh .50 Sebri .. LSD (5%)
Lenticels (per cm?)* #(p o g0 Slo 3) LESude sl 32.75 15.50 8.50 6.63
Internode length (cm)* #( e ) b o SKle alols 2.81 2.05 3.38 0.36
One-year-old shoot diameter (cm) (o Sle) eSS ala b 1.16 1.05 1.03 0.08
One-year-old shoot length (cm) (o ko) dlucSS alad ob 45.54 36.12 32.18 7.95

3l o+ (SPCRI, 2008) 58 66,1 ooy 2 s12 (DUS) (551l 5 o515 plos sadpo3T o Ko 5 ol e Sl ootz Ol
* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).

A95u:.ou.k:n‘ %’j}j)coﬁoujdﬂ ‘G%fu)‘ 6)‘-\1‘.5'36.‘3-‘}&' cﬂw Lshd}"JngL‘ji":‘“’j wb‘js&ij‘) CJLM"‘J_}J:—
Table 3. The vegetative characteristics based on the national guideline for the distinctness, uniformity and stability (DUS) tests for pear
cultivars, cv. Sebri and cv. Shahmiveh, and promising genotype A9

Traitss Slie A5 suil L8 Shahmiveh o,..ls  Sebri ¢,

Tree growth vigor* *os sk, o,k Medium (5) Medium (5) Medium (5)

Tree branching* *osys liels Weak (3) Weak (3) Weak (3)

Tree habit* *os s s, osle Spreading (4) Spreading (4) Upright (2)
Position of the vegetative bud* * gy 4l ui, cwsle  Slightly held out (2)  Slightly held out (2) Markedly held out (3)
Predominant color on the sunny side ol ay, e &K,  Brown red (3) Brown red (5) Medium brown (5)
Shape of the vegetative bud apex* * sy ol 4l oS 6 Ke Adpressed (1) Adpressed (1) Adpressed (1)
Intensity of pubescence* *eS S .S15 Weak (3) Weak (3) Strong (7)

Shape of the leaf tip &£, ol S Right-angled (2) Right-angled (2) Acute (1)

Shape of the leaf base £ ,oaels Ko Right-angled (2) Right-angled (2) Right-angled (2)
Curvature of the longitudinal axis of leaf*  *s§ , Jib,me0s s u=5  Acute (3) Acute (3) Acute (3)

Incisions of leaf blade margin &5 a5, Sharply serrate (4)  Sharply serrate (4)  Sharply serrate (4)

A3l o+ (SPCRI, 2008) (S8 6,1 (o 2 512 (DUS) s5lrly 5 (21588 cnlad sbaope5T o Ko s ol e Sl o Ol %
* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).
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Table 4. Characteristics of the flowering period duration for the distinctness, uniformity and stability tests for pear cultivars, cv. Sebri and
cv. Shahmiveh and promising genotype A95 in 2022 and 2023 growing seasons

Ju * A 0 I el S8 oLy Gas) AU o553 b o gen Ok O

Year Genotype/Cultivar /w5 Beginning of flowering  Full bloom  End of flowering  Flowering period duration (day)  Fruit maturity date
A95 Dbl 5 55 2022/03/22 2022/03/24 2022/03/26 4 2022/08/11

2022  Shahmiveh 0 500 ol 2022/03/21 2022/03/23 2022/03/26 5 2022/07/23
Sebri S o 2022/03/11 2022/03/13 2022/03/22 10 2022/08/23

2023 A95 Db deal 5 55 2023/03/19 2023/03/22 2023/03/27 8 2023/08/15
Shahmiveh 0 500 ol 2023/03/19 2023/03/22 2023/03/27 8 2023/08/05
Sebri & o 2023/03/14 2023/03/19 2023/03/25 11 2023/10/02

st .« (SPCRI, 2008) @Kﬂ;,l 22 &l (DUS) gl 5 o155l glaosnsT o Koy el e

Sl odias QLS

* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).

A5 isudal 5 55 5 00 gumels 5 (e ( IS (B 6ol 5 25155 b3 a0 saST o Ko 57 ool 0 5n 5 JE Slio - 0 Jgr
Table 5. The flower and fruit traits basd on the national guideline for the distinctness, uniformityand tability (DUS) tests for pear cultivars,
cv. Sebri, cv. Shahmiveh and promising genotype A95

Traits (Index) (el Sliw  A9S il L s Shahmiveh ., .l Sebri ¢,
Petiole: presence of stipules* *68 a8 o8 s Absent (1) Absent (1) Absent (1)
Attitude of sepals to corolla Kol saef s - Spreading (2) Recurved (3) Spreading (2)
Position of margins of petals overlap one another* * & paws S € a3, Overlapping (3) Overlapping (3) Apart (1)

Petal shape (excluding the claw)* (st ) 8 8 [Ks - Circular (1) Circular (1) Ovate (3)

Shape of the base of the petal & & e Ko Rounded (2) Rounded (2) Rounded (2)
Position of maximum diameter of the fruit* Fogn b o miu Cudee  INMiddle (1) Slightly towards calyx (3)  Cearly towards calyx (2)
Fruit size* *osm oyl Large (7) Large (7) Large (7)

Fruit symmetry (in longitudinal section) (Jsb g3 ose 0 s Symmetric (1) Symmetric (1) Symmetric (1)
Profile of fruit sides* *osn oyl Ly, Straight (2) Concave (1) Concave (1)
Juiciness of fruit flesh tissue s 38 s, T Relatively juicy Fruit (6) Medium (5) Medium (4)

Fruit hue of overcolor o5 53,5, Lightred (4) Pink red (3)

Attitude of fruit sepals (at harvest)

(813 5 3) 0500 5l Il

Spreading (3)

Spreading (3)

Converging (1)

A3l o (SPCRI, 2008) (S8 651 o 5 12 (DUS) (s5lly 5 (51588 cplas sbaiype3T o Ko 5 ol

Ol oas DL %

* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).
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Table 6. Mean of traits based on the national guideline for the distinctness, uniformityand stability (DUS) tests for pear cultivars, cv. Sebri,
cv. Shahmive, and Promising Genotype A9 in 2022 growing season

SRkl o5 5 o gz old S LSD
Traits Sliw A95 Shahmiveh Sebri (5%)
Leaf blade length (cm)* * (e la) £ b 7.44 6.32 8.64 0.36
Leaf blade width (cm)* ) & b e 4.94 5.01 5.36 0.24
Leaf blade: length: width ratio* *E e idsb 151 1.26 1.63 0.07
Petiole length (cm)* * (o le) 5 s I b 3.63 3.13 5.28 0.5
Flower bud: length (cm)* *mgle) 8wl Job 0.65 0.70 0.39 0.07
Fruit length (cm) (o sSlo) 050 Jsb 8.20 7.90 7.60 0.64
Fruit maximum diameter (cm) (a5l 0 5un a8 2810 7.40 6.70 8.40 0.70
Fruit length: diameter ratio* Fo g kb 1 b S 111 1.16 0.90 0.16
Fruit stalk length (cm)* * (e ) 0300 03 J s 4.10 3.30 4.30 0.38
Fruit stalk thickness (cm)* Frn siln) 0 gmps Sl 0.40 0.30 0.40 0.03
Fruit weight (g) (6) o5 035 178.49 159.41 297.57 20.58
Fruit flesh firmness (kg cm?) (oo oo oS S om0 i 3.92 1.78 6.12 0.59
Fruit total soluble solid (TSS) (%) ST J s ol 5 g sy 14.42 13.31 12.71 1.65
Fruit pH 0 o0 45 Lol 4.52 4.21 4.00 0.38
Fruit total acidity (TA) (%) JS el sy 1.32 2.89 4.10 0.17
TSS: TA S el 2 IS J sl ol 51 0 e 10.92 4.60 3.10 1.67
Fruit flesh moisture (%) 05m8 by das ) 86.38 87.99 79.86 4.99
Fruit skin ground color (Light) 05 355, olisy, L 62.48 67.10 85.69 6.89
Fruit skin ground color (Red) g 65, 505 A 4.18 431 7.02 1.67
Fruit skin ground color (Yellow) 050 555 63,5 B 53.91 54.78 65.15 4.68
Fruit skin ground color (Hue) 050 6555 4,5 H 45.42 44.96 51.33 2.48
Fruit hue of overcolor (Light) opm 9,5, olig, L 78.35 - - -
Fruit hue of overcolor (Red) s 55,5, s A 8.28 - - -
Fruit hue of overcolor (Yellow) o5 5,5, 63,5 B 73.84 - - -
Fruit hue of overcolor (Hue) o g 9,5, 4o H 48.35 - - -

A3l o+ (SPCRI, 2008) (5 o6l oy 2 (sl (DUS) (s5ll 5 (515 cplad sladsnsT o Koo i ol g
* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).
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Table 7. Mean of traits based on the national guideline for the distinctness, uniformityand stability (DUS) tests for pear cutivars, cv. Sebri
and cv. Shahmive, and Promising Genotype A9 in 2023 growing season

SRkl o5 5 o gz old S LSD
Traits Sliv A95 Shahmiveh Sebri (5%)
Leaf blade length (cm)* * (e la) & b 6.58 5.43 7.76 0.40
Leaf blade width (cm)* * () 8 o e 451 4.55 492 0.25
Leaf blade: length: width ratio* *E oo idsb 1.46 1.19 1.60 0.09
Petiole length (cm)* * (e ) &8 as s 3.63 3.13 5.28 0.5
Flower bud: length (cm)* * (e l) 5 6l Jsb 0.69 0.61 0.46 0.07
Fruit length (cm) (o ) 0 a0 Jsb 6.60 6.40 6.90 0.3
Fruit maximum diameter (cm) (o ) 0 un jhad ST 5.60 5.40 7.10 0.23
Fruit length: diameter ratio* F o gen i 1 b o 1.18 1.16 0.98 0.03
Fruit stalk length (cm)* * (e le) 0300 03 J s 3.90 3.40 4.50 0.29
Fruit stalk thickness (cm)* * (e sils) 0 a0 Cuslbins 0.30 0.30 0.30 0.02
Fruit weight (g) (0,5) 6500 039 89.79 82.57 194.63 10.99
Fruit flesh firmness (kg cm-?) (popp pn o o S AS) 050 i 3.50 2.62 751 0.50
Fruit total soluble solid (TSS) (%) JS U hoes ol 5 g0 sy 14.67 13.11 12.82 0.49
Fruit pH PPERIN| 5.95 5.63 4.44 0.35
Fruit total acidity (TA) (%) JSal as s 0.70 2.70 3.60 0.33
TSS: TA S el 1 IS J shoen dalm 31 50 o 20.95 4.85 3.56 2.64
Fruit flesh moisture (%) 650 Cusby L) 82.78 84.99 77.46 3.58
Fruit skin ground color (Light) 05 S5, oliig, L 87.50 82.05 94.69 9.98
Fruit skin ground color (Red) 050 55,5 650 A A 0.03 5.25 3.02 2.06
Fruit skin ground color (Yellow) 050 655, 63,5 B 68.34 67.96 75.15 8.77
Fruit skin ground color (Hue) 0500 &85, 4,5 H 56.36 49.47 59.33 6.10
Fruit hue of overcolor (Light) o5 555, s, L 87.05 - - -
Fruit hue of overcolor (Red) g 9,5, s S A 12.32 - - -
Fruit hue of overcolor (Yellow) o g 9,5, 63,5 B 83.20 - - -
Fruit hue of overcolor (Hue) o5 9,5, 40 H 52.47 - - -

A3l o+ (SPCRI, 2008) (58 6,1 (o 5 12 (DUS) s5lrly 5 (21585 cnlad slaope5T o Ko s ol e Slios oims Ol %
* Shows the important traits based on the national guideline for the distinctness, uniformity and stability (DUS) tests in pear (SPCRI, 2008).
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ABSTRACT
Pourghasemian, V., Arzani, K. and Abdollahi, H. 2024. Comparison of vegetative and reproductive traits
of promising pear genotype A95 with some native commercial pear cultivars of Iran based on the
distinctness, uniformity and stability tests. Seed and Plant, 40, pp.211-239 (in Persian).

Seedling genotypes of European pear (Pyrus communis L.) are scattered in the temperate
regions of Iran, therefore, this provides the possibility for selecting superior genotypes for
being used in the pear breeding programs as well as the commercial orchards. In this
research, the vegetative and reproductive traits of promising pear genotype A95 were
evaluated in comparison with the local commercial pear cultivars, cv. Sebri and cv.
Shahmiveh, based on the distinctness, uniformity and stability (DUS) tests descriptor in
2022 and 2023 growing seasons in pear colleaction orchard of Trabiat Modares University,
Tehran, Iran. The measured and recorded traits included five attributes; tree form, six traits
in annual branches, eleven traits in leaves, six traits in blossoms, and ten traits related to
fruit. The results showed that the highest length: width ratio and the highest fruit weight
belonged to cv. Sebri followed by promising genotype A95. The highest TSS content was
related to A95 promising genotype and it was 14.4 and 14.6 for the first and second year,
respectively. The fruit pH of A95 genotype was 4.5 in the first year and 9.5 in the second
year. The fruit firmness of A95 genotype was recorded as 3.9 and 3.6 kg cm™ in two
growing seasons, respectively. The Juiciness of fruit flesh A95 genotype was 6.14 in the
first season, thus it was higher than cv. Shahviveh (5.25) and cv. Sebri (4.38). Based on the
DUS descriptor the juiciness of the A95 genotype ranked relatively juicy. In addition to the
desirable fruit size, fruit weight, higher TSS, and fruit taste and quality, A95 genotype also
showed light red color background on the fruit skin, which make its appearance more
attractive with better market acceptance in comparison with cv. Shahmiveh and cv. Sebri.

Keywords: Pear, cv. Sebri, cv. Shahmiveh, Pyrus communis L, fruit firmness, dry matter
content.
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Introduction

In the framework of the pear research program at the department of horticultural
science at Tarbiat Modares University in Tehran, Iran, in 2010 growing season, A95
promising pear genotype was selected as a European pear (Pyrus communis L.) chance
seedling. This genotype was selected among 15 European pear genotypes that were
primarily planted as seedling rootstocks for development of Asian pear (Pyrus serotina
Rehd.) cultivars in the 2002 growing season. However, the scions failed to grow but the
seedling rootstocks grew and maintained for further breeding purpose (Najafzadeh and
Arzani, 2015; Wang and Arzani, 2019).

Taghigozari (2017) evaluated flowering period of the A95 promising genotype in
comparison with some of the European and Asian pear cultivars at the TMU pear breeding
orchard and reported good overlapping period for the blooming time. in comparison with
the 'Sebri’ cultivar under Tehran. The objective of this research was to monitor the
vegetative, flowering, and fruiting traits of the A95 promising genotype in comparison
with the two native commercial pear cultivars, cv. Shahmiveh and cv. Sebri, based on the
distinctness, uniformity and stability (DUS) tests descriptor (SPCRI. 2008) in 2022 and

2023 growing seasons.

Materials and Methods

The research was conducted in 2022 and 2023 growing seasons in the department of
horticultural sciences, faculty of agriculture, Tarbiat Madras University pear collection
orchard in Tehran, Iran. The vegetative, flowering, and fruit traitss of 10-year-old
European pear (Pyrus communis L.) A95 promising genotype, cv. Shahmiveh and cv.
Sebri were evaluated based on the distinctness, uniformity and stability (DUS) tests
descriptor for pear (SPCRI. 2008).

Results and Discussion

The results showed remarkable variation in the measured traits of A95 promising pear
genotype in comparison with cv. Shahmiveh and cv. Sebri. Most of traits of A95 genotype
were in agreement with the previously reported results on this genotype that was recorded
on the original selected tree in 2010 growing season in pear collection orchard at the
Tarbiat Modares University (Najafzadeh and Arzani, 2015; Wang and Arzani, 2019). In
addition to the desirable fruit size, fruit weight, higher TSS, and fruit taste and quality,
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A95 genotype also showed light red color background on the fruit skin, which make its
appearance more attractive and better market acceptance in comparison with cv.
Shahmiveh and cv. Sebri.

In conclusion, that results of the present study clearly showed the superiority of A95
promising pear genotype in comparison with cv. Shahmiveh and cv. Sebri.
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