Journal of Vegetables Sciences, Spring & Summer 2021, Vol 9, No 5(1), Pages 77-91

doi: 10.22034/iuvs.2021.527625.1154 Article Type: Research Online ISSN: 2676-4822

Tlam University

Evaluation of the Effect of Planting Distance on Row on Growth and Yield of
Different Cultivars of Greenhouse Cucumber (Cucumis sativus L.)

Bardya Bayat!, Mohammad Hossein Ansari?*, Marjan Diyanat® and Ali Mohammadi Torkashvand?®

1- Ph.D Student, Department of Agronomy, Science and Research Branch, Islamic Azad University, Tehran,
Iran
2- Associated Professor, Department of Agronomy, Rasht Branch, Islamic Azad University, Rasht, Iran
3- Associated Professor, Department of Agricultural Science, Science and Research Branch, Islamic Azad
University, Tehran, Iran

“Corresponding author: mansari@iaurasht.ac.ir

(Received: 26 April 2021 Revise: 22 July 2021 Accepted: 26 July 2021)

Extended Abstract

1. Introduction: Cucumber (Cucumis sativus L.) belonging to the family Cucurbitaceae is a warm-season vegetable, grown
throughout the world under tropical and subtropical conditions. Extensive production of this plant is done not only in the
outdoor, but also in the greenhouse, so to achieve maximum yield, especially in greenhouse crops, in addition to creating a
favorable environment for plant growth, it is necessary to use appropriate farming techniques. The protected vegetable
cultivation technology can be utilized for the year-round production of high-value quality vegetable crops, with high yields.
Increased harvesting efficiency and greater yields, improved pest management, straighter fruits and, more number of plants per
unit due to closer rows are major advantages of adequate spacing; it is of vital importance for healthy and luxuriant growth of
crop plants. Plant spacing is one of the agronomic techniques in achieving optimum yield. A recommended number of plants
per unit area contributes to adequate utilization of the available planting space, thus ensuring an even distribution of water,
nutrient, light, and air. However, an unregulated plant spacing may result in a relatively lower yield and poorfruit quality.
Planting spacing depend on the cultivar and growth method. Although greenhouse cucumber has been produced using various
cultivars for more than three decades, producers still do not have accurate information about greenhouse cucumber cultivars.
Therefore, the present study was performed to evaluate the effect of plant spacing in the rows on the growth and yield of
cucumber cultivars.

2. Materials and Methods: A greenhouse study was conducted as a factorial experiment baesd on a randomized complete
block design with three replications in 2018 and 2019 in Pakdasht city, Tehran province, Iran. The experimental treatments
included plant spacing (37, 42 and 47 cm) and five cultivars of greenhouse cucumber (Viola, Yazan, Kadir, Saturn, and Yekta).
The Viola and Yazan are multiple-flowers cultivars, Kadir is medium-flowers cultivar (more than four flowers per node), Yekta
is few-flowers cultivar (between two to three flowers per node) and Saturn is single-flower cultivar. During the plant growth
period, sampling of the midline of each plot was performed according to the margins and between competing plants. In this
study, the measured traits included plant height, number of stem nodes, number of flowers per node, leaf weight, fruit number,
mean of fruit weight, firmness of fruit, total wet and dry biomass and root dry weight. In addition, fruit yield was measured
from middle rows of each experiment plot with 1 m? area. Experimental data were analyzed statistically using SAS software
version 9.2. Means comparison was done using the least significant difference (LSD) adjustment at P = 0.05.

3. Results and Discussion: The results of variance analysis of data showed that all traits except firmness of fruit and number
of stem nodes were affected by cultivarx plant distance interaction. Comparison of means showed that by reducing the distance
between plants from 47 to 37 cm, although the mean of fruit weight increased by 11.4-34.8% and the total biomass weight per
m? increased in all of the cultivars, but their single plant biomass decreased. In both years, the highest number of fruits was
obtained in Saturn cultivar from a distance of 47 cm and in other cultivars from a distance of 42 cm. Also, the maximum yield
of Saturn cultivar was obtained from 47 ¢cm (217.38 t ha't) and in other cultivars at a distance of 42 cm was produced (the
average yield of Viola, Kadir, Yekta and Yazan cultivars was 270.03, 252.31, 238.83 and 216.03 t ha'%, respectively). Therefore,
multi-flowered cultivars at a distance of 42 cm and single-flowered cultivar at a distance of 47 cm showed the highest yield.
Saturn cultivar dropped by 37 cm. However, in the case of flowering cultivars, this trend was different and the highest yield
was observed at a distance of 42 cm, and with a decrease or increase from a distance of 42 cm, the yield decreased, which could
be due to high intra-plant competition between fruits at a distance of 47 cm Between plants to absorb light and nutrients at a
distance of 37 cm.

4. Conclusion: Based on the obtained results, the distance on the row is 47 cm for single-flowered cultivars such as Saturn and
the distance on the row 42 cm is recommended for multi-flowered cultivars to achieve the highest cucumber yield in the
greenhouse. For future studies, similar to the present study, it is suggested that in addition to plant density, different planting
arrangements, measuring the concentration of some elements in the leaves and light dissipation coefficient to measure the
penetration of light into the lower part of the plant canopy.
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Table 1- Physical and chemical characteristics of experimental field soil (soil depth 0-30 cm)
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Table 3- Comparison of mean interaction of density xcultivar on average fruit weight, total number of
each section, leaf weight and root weight of cucumber

L ol i ALl *5 » ojs’ M) o}s’ J5 ol 0 guo hwfw 039
Cucumber Plant (459255 £55) (459255 £55) ket (e %)
cultivars spacing Leaf weight Root weight Number of flowers in Average weight of
(g plant’)) (g plant™!) each section fruit (g)

] 37 19.20° 43.45 0.893' 116.1°
. 42 18.01° 39.76P 1.106' 90.5b
Saturn 47 16.13¢¢ 31.70¢ 1.2809" 79.0

< 37 16.800¢ 39.70P 1.960¢% 65.6¢

»° 42 15.00¢ 34.48¢ 2.850P 43.39
Kadir 47 15.930¢ 33.18% 2.168% 50.1f
y 37 15.66¢¢ 38.93b¢ 2.250¢ 49.09
#9 42 15.13¢ 33.63¢ 3.2552 40.39
Viola 47 15.33¢% 31.85¢° 2.881b 43.89
" 37 18.36% 42.00° 1.098hi 89.1°
oo 42 17.01b¢ 37.20° 1.4469 75.5¢
Yazan 47 16.700 34.50¢ 1.3009" 77.8
<. 37 16.80°0d 40.50° 1.5301 66.0¢

* 42 15.71¢¢ 35.33% 2.240¢ 50.6
Yekta 47 16.63¢¢ 33.30% 1.810¢f 59.1f

Al g5l goe B ws o iy Jizl mhaw jo o g NS JBlos O}.a):‘ bl e o 50 S ie By gl e Sl
Means followed by the same letters in each column are not significantly different according to Least Significant Difference (LSD) test

(P<0.05)
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Figure 3- Fruit firmness of different cucumber cultivars
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Table 4- Comparison of mean interaction of yearx density xcultivar on number of fruits, yield per
plant and total yield of cucumber

alols Wt 33 ogme Slaxi & S 0 o J5 0, des
Ll A Number (l)f f:uits per (LS yo p,54LS) (4599 30 p,Sgls)

. . Plant plan Plant yield (Kg ha") Total yield (Kg ha)

Cucumber cultivars spacing \yay 1YaA \yay 1YaA \yay 1YaA

2018 2019 2018 2019 2018 2019
N 37 31.431 32.07 4.003"  3.313° 216371F™ 1792324
ol 42 48.20%1 48.2791 4.673"  3.866" 222527+ 184062
Saturn 47 64.90%" 63.23% 5.413¢ 4526' 2359137  198862™
< 37 67.87% 68.43ef0  4.4531  3.800™  240762¢"  205243m°
S 42 122.40%¢  12520%  5546%¢ 50500 264157  240460°"
Kadir 47 108.50>¢  109.30>¢  5.860bc  5.066f 2493424 215582k
y 37 89.10%f 89.50%f 4.656"  4.086kM  251742¢¢ 220975
5 42 144.90? 147.40? 5.000°  5.440% 280922 259143
Viola 47 137.302 140.702 6.396°  5.76200 2722793  245048¢9
m 37 42.20N 42.33"  4076<m  3363% 2203807 181724
oo 42 64.37% 64.60%" 49239 4.146F 23454191 197511"P
Yazan 47 62.67% 63.07% 5.443% 45501  2316119%  193561°¢
<. 37 61.90%" 61.80%" 4363  3.680™ 230287  192650°¢
* 42 100.30% 101.2b 5.330°  4.696"  253863c¢  223801"
Yekta 47 92.40¢% 92.97¢ 5.773™0  4.946% 24545249 210434
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Means followed by the same letters in each column are not significantly different according to Least Significant Difference (LSD)
test (P<0.05).
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Table 5- Correlation of measured traits of cucumber

J’Q_U"" X2 X3 X4 X5 X6 X7 X8 X9 X10
Traites

X2 0.39"

X3 0.83™  0.03™

X4 -0.874™ -0.39" -0.78™

X5 0.751™ -0.46° 077" -0.51™

X6 0.515™ 0.58™ 0.72™ 0.36™ -0.85™

X7 0.72" 0.05™ 0.83" -0.82™ 072" -0.68"

X8 -0.47™ 049" -0.68" 042" -0.81" 093" -0.74"

X9 0.19"™ 0,57 0.67" 0.31™ -0.82" 0.98™ -0.61™ 0.93"

X10 -0.36° 0.60™ -0.26™ 0.25"™ -0.80™ 0.97™ -0.56" 0.93" 0.99™

X11 0.94™ 0617 072 -0.93" 0.33™ -0.21™ 0.68™ -0.22" -0.12" -0.07™

X

o sire e NS a0 )0 SO g gy Jloisl o )0 ls ge o jay ¥
*and **: Significant at 5 and 1% probability levels, respectively; ns: non significant
059 «XT) aBlus 13 0,5 slaas «(XB) agy £lis )| «(X5) ogu0 i «(X4) 0500 Lrwgin (y59 «(X3) JS slass «(X2) St o0le «(X1) 0500 o Shos L
(X11) ogae Slows «(X10) o355 (39 «(X9) aiu, 59 (X8) Sy 5

Fruit yield (X1), Dry matter (X2), Number of flowers (X3), Average fruit weight (X4), Fruit firmness (X5), Plant height (X6),
Number of nodes per stem (X7), Leaf fresh weight (X8), Root weight (X9), Biomass weight (X10), Number of fruits (X11).
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