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Introduction

Cucumis sativus L. (2n=2x=14) originates from the south of the Himalayan mountains and has at least 3000
years of history of cultivation in India. According to the latest statistics published by the Ministry of Agriculture,
about 75% of greenhouse production belongs to greenhouse cucumbers. This plant, with a cultivated area of
7539 ha'! and a production amounting to 1923865 t year, is considered one of the most important vegetable and
summer greenhouse products in the country. Cucumber varieties should have characteristics such as high yield,
quality of taste, shelf life and resistance to diseases. Based on this, modified cultivars and imported cultivars
must pass compatibility tests in order to be able to enter commercial fields. Recent research in Japan shows that
by creating suitable conditions for various factors in the greenhouse (light distribution, temperature, humidity,
carbon dioxide, irrigation, nutrition and pruning), the yield of greenhouse cucumbers can be up to 40 kg m year
! year. The difference between different varieties of cucumber is primarily due to characteristics such as the
number of fruits per plant, fruit size (fruit length and length-to-diameter ratio) and fruit surface characteristics
(the presence of grooves, surface smoothness, and fruit color). The number of cucumbers per plant is one of the
most important yield components. The study of 9 varieties of cucumbers in greenhouse conditions showed that
the range of changes in the number of cucumbers per plant varied from 19 to 54.3, and Khasib variety had the
highest yield with the production of 14.9 kg of fresh weight per square meter.

Material and Methods

In order to compare the vyield, yield components and some morpho-physiological characteristics of
greenhouse cucumber hybrids produced in the country, a research was conducted in 2022 under greenhouse
conditions in Varamin city. In this research, 11 greenhouse cucumber hybrids along with 4 regional control
cultivars were evaluated in a completely randomized block design with three replications. The initial tillage
including plowing, disc and soil disinfection was done through sunning the soil. The width of the seed planting
bed was considered to be 70 cm in order to provide the possibility of two-row cultivation. The width of the
corridors was considered to be 80 cm in order to provide proper ventilation and access of workers to the bushes
for operations and harvest during the period. The drip irrigation system was chosen so that one tape strip could
be used for each row of crops. The plant needed fertilizer during the growth period and was determined based on
the soil test and provided to the plant through the irrigation system. Fruit yield for different harvests (once every
10 harvests) and total fresh fruit yield based on the total area of the plot (after removing the margins) and traits
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such as plant height (meters), internode length (cm), leaf length (cm), Leaf width (cm), petiole length (cm), fruit
length (cm), fruit diameter (mm), number of fruits per plant and fruit weight per plant (grams) based on the
selection of 10 plants per plot was taken. The fruit shape index was obtained from the ratio of the length to the
diameter of the fruit. For the experimental hybrids, after harvest fruit color was determined by grouping (light
green to green), (green), (green to dark green) and dark green.

Results and Discussion

Based on the obtained results, the hybrid (IR4) with a total fresh fruit yield of 11.49 kg m?2 had a
significantly higher performance than other hybrids, but there is not a significant difference between this hybrid
and the hybrid (IR5) with a fruit weight of 10.61 kg m. 10 harvested stages for two hybrids (IR4) and (IR5)
constituted 24.6 and 22.9% of the total yield, respectively. The hybrids (IR11) and (IR6) had the longest and
shortest fruit length with 16.60 cm and 11.12 cm, respectively. The fruit shape index (the ratio of fruit length to
diameter) in hybrid (IR11) had the highest value (6.35). The hybrids (IR4) and (IR5) that produced the highest
yields per hectare had the highest number of fruits plant® with 108.72 and 84.22 cucumbers plant™, respectively.
The presence of this number of fruits is one of the important factors for producing high yields in these two
hybrids, and the number of fruits in the rest of the hybrids is often in the range of 50 to 70 cucumbers per plant.
Although in some studies the number of 135 fruits plant™ is also mentioned for greenhouse cucumbers, but in
most cases this number is less than 50. The color of the fruit is also an important quality attribute that is very
important in the cucumber market. This trait varies from light green to dark green. Hybrid (IR9) dark green,
hybrids (IR2), (IR6), (IR13) (IR15) dark green to green, hybrids (IR1), (IR3), (IR4), (IR5), (IR12) and (IR14)
was green and hybrids (IR7), (IR8), (IR10) and (IR11) had light green to green color. The superior performance
of two experimental hybrids and the equal performance of 7 other experimental hybrids (out of 11 studied
hybrids) compared to the control hybrids can be a good promise for the production of greenhouse cucumber
hybrid varieties by domestic companies.
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Table 1- Weather conditions of the site study during the growing season
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obo 8k . - :
L Minimum Maximum Average Average wind
Precipitation
Month (mm) temperature temperature temperature speed
(C) C) ¢C) (ms™)
i) 44 16.1 305 23.3 16.0
April-May
s 0.0 217 35.4 28.6 16.0
May-June
> 0.0 242 41.2 32.7 11.0
June-July
e 0.0 228 385 30.6 15.0
July-August
IR RS
August - 0.0 20.2 35.9 285 10.0
September
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Table 2— The hybrids used in this research
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The name of the seed
supplier company

The name of the seeds and their code

Characteristics

2 oSS Gl il 8y
Negin Bazar Knowledge
Base Company

<(IR2) yyw 5)b55 o3y ¥ 1S (IR4) s (5,155 o3, -+ \V 5
&)l pludl cawd 3 (IR5) 10 5 (IR3) - 24 (IR1)-+V lass
R 3™
Code 0012 of Sanam commercial cultivar (IR4), code 004
of Sarir commercial cultivar (IR2), codes 001 (IR1), 009
(IR3) and 0015 (IR5) are in the process of
commercialization.
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The production of these lines has been
carried out completely inside Iran and
.in Negin Bazar Knowledge Base

OlLS vy gl il €855

=
Knowledge-based
company for the
development of
agricultural plants

«,)lu B, 4JS (IR8) FC400 « (IR7) BARIZ ¢ (IR6) A-Z-70
A-Z-70 (IR6), BARIZ (IR7), FC400 (IR8) are all
commercial cultivars.
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Control cultivars

Nagin (IR12), Viola (IR13), Datis (IR14) all three belong
to the Netherlands and Ballistic belongs to France (IR15)

cultivars grown in the region
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Table 3- ANOVA for the plant length, internode length, leaf length, leaf width, and petiole length of the experimental
cucumber hybrids

©layo a0le
Mean squares
Oy g3l Gl Gy plis)) 255k Jgb Spdsb  Spose Speddsb
S.0.vV (df) Plant length Internode length Leaf length  Leaf width  Petiole length
el 14 2417 6.84 " 37.05 2695 23.12""
Hybrid
e 30 0.03 0.06 0.91 1.57 1.11
Error
S e 9.63 8.64 3.70 9.53 11.27
CV (%)

dao ) 90 Jls! pdaw )0 )b dxe Cud gyt g %
*and **: Significant at the 5% and 1% of probability levels, respectively.
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Table 4- Comparison of traits of plant length, internode length, leaf length, leaf width and petiole length in the experimental
cucumber hybrids

by pud Wy W] 0,50k Job Sy db Syt S o3 Job
o Plant length Internode length Leaf length Leaf width Petiole length
Hybrids (m) (cm) (cm) (cm) (cm)
IR1 8.06 be 8.58¢ 27.63¢ 26.65 20.74°¢
IR2 7.27f 7.63¢f 28.200¢ 28.70° 20.67°¢
IR3 6.16' 7.59¢f 23.57¢ 23.50¢f 18.20¢f
IR4 8.13° 6.819 24,5 24.07¢ 18.63f
IR5 7.81 6.519 20.20" 22.13¢ 17.70°
IR6 6.31M 8.26¢ 25.50¢ 26.10% 18.87c0ef
IR7 6.11' 7.28f 21.30% 21.53f 19.47¢ce
IR8 5.62 11.21% 28.30% 27.27%¢ 22.97°
IR9 8.662 7.55¢f 25.37¢ 24.45¢% 20.33¢
IR10 6.409" 6.819 24.50% 24.07% 18.63¢%f
IR11 7.55% 5.27" 23.50¢f 23.27¢ 17.20
IR12 6.699 9.19¢ 29.83P 27.500¢ 25.632
IR13 6.529" 10.02° 22.579 22.73¢%f 23.37°
IR14 7.44° 9.01¢ 24.33% 23.53¢f 20.47¢
IR15 6.489" 7.79° 33.572 32.872 25.432

(303 & Jlazn! gaws (S5l (g aaldsin (yg03l) wib s o sime @oglis pae by giw p > S yide g >
Common letters in each column indicate no significant difference (DMRT, p<0.05).
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Table 5—- ANOVA for the first to fifth 10 harvests in experimental cucumber hybrids

Ola o (uile
Mean squares
i Codld g Yo Lo ) .
ok Aol @il gty > Cadldp Vo s Cldldpg Ve iy Sl Ve
g""“g 5 (df) 10 first third 10 pgw 10 fourth 10 fifth
o harvest 10 second harvest harvest harvest
harvest
'\JM 14 230.08"s 290.40™ 305.25" 511.74™ 828.9™
Hybrid
s 30 1680.16 211.93 165.66 70.08 181.07
Error
el 5 7.08 8.05 10.68 10.78

CV (%)

Lo ) 50 Jlaisl pdaw 50 o gme o ey s g
* and **: Significant at the 5% and 1% of probability levels, respectively.
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Figure 1- Total yield and yield of five harvesting stages (each stage include 10 harvest) in experimental cucumber hybrids.
(DMRT, p<0.05)
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Table 6- Variance analysis of fruit length, fruit width, fruit tail length, number of fruits per plant and fruit weight per plant

(MS) s o (ke
Ol i @i &3l a2y sgwe Jsb dgue yhb Wy p3 g ST B )3 0gme (o
SOV (df) Fruit length Fruit girth Fruit plant?! &g
e 14 2.41™ 6.84™ 26.95™ 23.12™
Hybrid
ks 30 0.03 0.06 1.57 111
Error
et s 11.30 6.90 9.38 1071
CV (%)

2o ) 50 Jlessl pdaws 50 )l gime sy 4y e g %
*and **: Significant at the 5% and 1% of probability levels, respectively.
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Table 7- Comparison of traits of fruit length, fruit diameter, fruit per plant, fruit weight per plant in experimental cucumber

hybrids
By ot o900 Job dgre yhad Wy D dgse Sl g 4009 B39
o ruit lengt ruit diameter o ruit weight per plant
Fruit length Fruitd F h I
Hybrids (cm) (mm) Fruit per plant (k)

IR1 13.68¢f 26.54k 69.18¢de 8.320def
IR2 13.57¢f 27.85 74.66"d 9.21bcd
IR3 13.56¢f 27.97 78.08% 9.44b¢
IR4 13.06¢ 26.11' 108.728 11.492
IR5 14.47¢ 27.14) 84.22b_ 10.61%
IR6 11.12' 35.352 52.089 7.820def
IR7 12.879" 29.35¢ 53.271hi 7.400%f
IR8 13.33f 30.76¢ 54,21 7.216¢f
IR9 14.85P 33.28° 41.441 6.57f

IR10 12.66" 29.88f 58.05¢fh 7. 7500ef
IR11 16.602 26.15' 62.270%f 8.29¢cdef
IR12 14.945 30.33¢ 52.59fdhi 8.67cde
IR13 14.044 28.56" 64.879%f 8.93cde
IR14 14.19¢ 30.01¢f 70.23cde 9.38bcd
IR15 15.00° 31.87° 47 87N 8.68¢de

(303 & Jlozn! gaws (5551 (g aabdain (yg03l) Ml s o sime gl pae by giw p 40 S yide g
Common letters in each column indicate no significant difference (DMRT, p<0.05)
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Figure 2- Fruit shape index in different experimental cucumber hybrids (DMRT, p<0.05)
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Figure 3- A view of the greenhouse and the characteristics of the superior hybrid: IR4 (A, B and C), and the harvested
cucumber sample (D)
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