i

Gagan crhwiwty o Agrkabar
SZevcen 832 Hata el Rascurces

Print ISSN: 2322-2050

Journal of Plant Production Research )
Online ISSN: 2322-2778

Comparison of some of the quantitative and qualitative properties of
new cherry cultivars in the conditions of Razavi Khorasan province

Ebrahim Ganji Moghaddam™, Naser Bouzari?, Mahboubeh Zamanipour®

1. Corresponding Author, Professor, Crop and Horticultural Science Research Department, Khorasan Razavi Agricultural and
Natural Resources Research and Education Center, AREEO, Mashhad, Iran. E-mail: eganji31568@gmail.com

2. Associate Prof., Horticultural Science Research Institute, Karaj, Iran. E-mail: bouzaril111@yahoo.com

3. Assistant Prof., Dept. of Agriculture, Faculty of Technical and Engineering, Velayat University, Iranshahr, Iran.
E-mail: m.zamanipour@velayat.ac.ir

Article Info

ABSTRACT

Article type:
Full Length Research Paper

Article history:

Received: 10.16.2023
Revised: 11.25.2023
Accepted: 12.03.2023

Keywords:
Cherries,

Fruit characteristics,
Genetic diversity,
Yield

Background and Objectives: Cherry is one of the most important fruits
consumed in the world, which has a good taste, aroma and appearance.
Currently, the only important commercial variety of cherry is Takdan-e-
Mashhad cultivar in the country. This cultivar has considerable quantitative
and qualitative characteristics, but the self-incompatibility and diversity in
the clones in it lead to a decrease in the productivity of the introduced
pollinators and the resulting decrease in yield in some years. This study
was carried out with the aim of introducing cultivars with high yield and
fruit quality and compatible with the climatic conditions of Iran.

Materials and Methods: In order to investigate the compatibility of new
imported cherry cultivars and to increase the diversity of existing cultivars
in the country and to achieve high-yielding cultivars of a number of new
cherry cultivars named ‘Lapins’, ‘Sweet Ann’, ‘Sweet heart’, ‘Early Star’,
‘Vera’, ‘Celeste’, ‘Sunburst’ and two control cultivars named ‘Takdan-e-
Mashhad’ and ‘Siyah-e-Mashhad’ grafted on mahaleb rootstock were
evaluated in the form of randomized complete block design with three
replications for 3 years in Khorasan Razavi province.

Results: There was a difference between cultivars in terms of the
beginning and end of flowering; thus, ‘Celeste’ cultivar was the earliest
flowering (6 April) and ‘Takdan-e-Mashhad’ cultivar was the late
flowering (12 April). The fruit harvesting time of the cherry cultivars was
also different, so that ‘Early Star’ cultivar was the earliest (27 May) and
‘Takdan-e-Mashhad’ cultivar was the latest (3 July). In the examination of
morphological traits, it was found that the height of cultivars varied
between 326.66 cm in 'Celeste’ cultivar and 497.22 cm in 'Siyah-e-
Mashhad' cultivar. Also, the maximum width of the crown and diameter of
the trunk were respectively in the variety "Siyah-e-Mashhad" with the
values of 316.66 cm and 49.66 cm. The highest number of spur per 100 cm
of branch length (38.06) was related to 'Celeste’ cultivar and the lowest
number of spur (24.76) was related to ‘Lapins' cultivar. In the investigation
of the pomological characteristics of studied cherry cultivars, it was found
that the shape of the fruit varies from kidney (‘Vera’, ‘Sunburst’, ‘Takdan-
e-Mashhad” and ‘Siyah-e-Mashhad’) to heart-shaped (‘Sweet heart’,
‘Sweet ann’, ‘Lapins’, ‘Celeste’, ‘Early Star’) among the cultivars. There
was also variation in the skin color of the fruits, so that there was four
groups: bright red (‘Lapins’), red (‘Sunburst’, ‘Sweet heart’, ‘Sweet ann’),
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dark red (‘Siyah-e-Mashhad’) and blackish red (‘Takdan-e-Mashhad’,
“Vera’, ‘Celeste’) were divided. The fruit weight was variable among the
cultivars studied; thus, the highest fruit weight (10.03) was observed in
‘Takdan-e-Mashhad’ cultivar and the lowest fruit weight (6.08) was
observed in ‘Vera’ cultivar. In terms of yield, a significant difference was
observed among the cultivars studied; Thus, the highest yield (31.63 kg per
tree) was observed in ‘Sweet heart’ cultivar and the lowest yield (4.99
kg per tree) was observed in ‘Siyah-e-Mashhad’ cultivar. The stone weight
also varied from 0.20 in the ‘Vera’ to 0.50 in the ‘Takdan-e-Mashhad’
cultivar. The length of the fruit peduncle was also different among the
cultivars; thus, the highest length of fruit peduncle (4.55 cm) was observed
in ‘Siyah-e-Mashhad’ cultivar and the lowest length of fruit peduncle
(2.90 cm) was observed in ‘Celeste’ cultivar. Soluble solids varied from
23.95% in ‘Sweet heart’ to 18.38% in ‘Lapins’ cultivar. Acidity and pH
also showed differences among the cultivars studied; So that the highest
acidity and pH respectively (0.186% - 3.74) in ‘Vera’ and ‘Celeste’
cultivars and the lowest acidity and pH (0.142 - 3.42) in ‘Sunburst’ and
‘Siyah-e-Mashhad’ cultivars.

Conclusion: 'Celeste’ cultivar is considered as the earliest flowering
cultivar with the lowest height, the highest number of Spur, and the
shortest fruit peduncle length. Also, the "Takdan-e-Mashhad' cultivar with
the highest fruit weight and the 'Sweet Heart' cultivar with the highest
amount of soluble solids and yield are important. This research can be used
to increase diversity in cherry production, which is highly needed by the
consumer market.
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Table 1. Phenological characteristics of sweet cherry cultivars used in this study (Average data for three

consecutive years).
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22 May 7 April 28 March Vera
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Table 2. ANOVA (mean squares) for the vegetative characteristics of sweet cherry cultivars
(Average data for three consecutive years).

Sl 5 Sles
Mean squares P o
EESIRESE S s @Lﬂ
AUl Ly, Ad, S 3ldas a5 ks CU e ij DF S.0.V.
Annual vegetative Spur Trunk . .
. Crown width Height
growth number diameter
| <
7.370™ 0.542™ 13.19™ 30.155™ 4.00™ 2 A
Replication
o o o o . Lo
809.07 64.26 50.84 5769.28 6761.633 8 o
Treatment
U
5.74 1.15 5.26 11.96 88.90 16
Error
s .
322 14.41 10.02 16.4 11.40 - TR e
CV (%)

Ao y30 5 JL«}]&)J&)\J&G;LS)‘)@Mr&%;@ﬁj% ¢

s NS

" **and * non-significant, significant at P<0.01 and P<0.05, respectively
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Table 3. Mean comparison of the vegetative characteristics of sweet cherry cultivars (Average data for three
consecutive years).
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g(cm) cm of branch (cm) (cm) (cm)
35.00" 24.76° 47.00® 166.66' 430.00" 7=
Lapins
ool
48.33" 26.35% 42,330 256.00¢ 366.00" il
Sweet ann
Sola ol
41.66° 33.56" 46.03%° 282.00° 405.66% o
Sweet heart
Ll |
50.00° 34.86" 43,33 275.00° 408.33% el
Early star
|
78.33% 34.70° 40.50%% 259.11¢ 403.11% i
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s
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S o Ol
75.00° 34.00° 40.00% 236.22° 384.11° 20
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e 1S
43.33% 29.00° 47.66% 295,00 43333 Hos 402
Takdan-e-Mashhad
o ol
39.33% 27.23% 49.66° 316.66° 497.22° e o

Siyah-e-Mashhad
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*Means followed by the same letters in each column are not significantly at 1%
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Table 4. Mean comparison of the fruit characteristics of sweet cherry cultivars (Average data for three
consecutive years).

cl S K, Gy K Sl Ko s oSS S s S 5
Fruit: color of Fruit: ground Pistil: shape in Fruit: shape in  Stone: shape in Cculti
. - - - ; ultivar
flesh cover of skin apical view ventral view lateral view
A ora A Sle S5 A s
Red Light red Smooth Heart-shape Elliptic Lapins
»A »A <o Jso b e S
Red Red Smooth Heart-shape Elliptic Sweet ann
P 7 Sl J5o b e ol o
Red Red Smooth Heart-shape Elliptic Sweet heart
5 s Slo S s s Sl
Red Light red Smooth Heart-shape Elliptic Early star
P o o e JS2 S o Ls
Red Dark red Smooth Kidney-shape Elliptic Vera
P o A Sl S s e
Red Dark red Smooth Heart-shape Elliptic Celeste
Sose »A Sl K ks e Sy Ol
Pink Red Smooth Kidney-shape Elliptic Sunburst
Soxe s A Sle S ssls a Ags LSS
Pink Dark red Smooth Kidney-shape Elliptic Takdan-e-Mashhad
»3 o 35 o S s us saz Agie el
Red Dark red Smooth Kidney-shape Elliptic Siyah-e-Mashhad
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Table 5. ANOVA (mean squares) for the pomological characteristics of sweet cherry cultivars used in this
study (Average data for three consecutive years).

oy o 5
Mean squares s
_ Ol s cu
JSJ""“" JAL?}“}A AJ}J& FEOVSRE P OJL]
) * ot 2 s Slos o5t Q02 S.0.v
Total J sl Fruit: Peduncle Stone . Fruit DF
pH id length fruit Yield ight
aci TSS eng rui weig
o ox ox ax s o - SIS
9.134 0.028 2.62 6.33 0.01 2.460 4.06 2 i
Replication
*k *k *k ke ke *x *k )Lw.:
0.032 0.02 9.403 0.833 0.10 244,933 3.66 8 -
Treatment
Lo
0.006 3.88 0.052 0.20 0.01 0.039 0.25 16
Error
ol oS o 2
236 29.7 8.5 235 121 445 16.6 - S
CV (%)

## NS
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" **and * non-significant, significant at P<0.01 and P<0.05, respectively

¢



Ol )Sen g pulie (25wl [ e (RS 9 (05 SS9 5l (A Ao

12

10 Y T

ab ab

[4
oc
—

T d -

b=

6

Fruit weight (g)

Cultivars

(g St sloosls Kla) andllan pl 53 e3linal 3550 WS ) 0 gm0 055 SOl Amlio - I3

Fig. 1. Mean comparison of fruit weight of sweet cherry cultivars used in this study (Average data for three
consecutive years).
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Fig. 2. Mean comparison of fruit yield of sweet cherry cultivars used in this study (Average data for three
consecutive years).
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Table 6. Mean comparison of pomological characteristics of sweet cherry cultivars used in this study (Average
data for three consecutive years).
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PH Total acid TSS Fruit peduncle: length  Stone weight Cultivar
(%) (%) (cm) @
. oY
3.70% 0.163° 18.38 3.50%¢ 0.38° =
Lapins
N
3.51% 0.163° 19.74° 3.35%° 0.38" il
Sweet ann
ol o
3.62%¢ 0.163° 23.95°% 3.70%° 0.31° e
Sweet heart
Ll |
3.63%° 0.161° 21.04¢ 3.28" 0.37% el
Early star
|
3.63%¢ 0.186° 23.25° 3.36%¢ 0.20¢ 7
Vera
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G o Ol
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e 1SS
359 0.163° 19.91°¢ 455 0.50° e
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*Means followed by the same letters in each column are not significantly at 1%
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