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Abstract

Calcium carbide (CaC,) is a good source of acetylene and ethylene; these compounds have an effective role on the
physiological processes of plants and the expression of sex in cucumber. To investigate the effect of the method and
time of application of different levels of calcium carbide on the growth indicators and yield of monoecious cucumber
(Cucumis sativus L.), a factorial experiment was conducted in the form of a randomized complete blocks design in three
replications in a farm located in Galugah city of Mazandaran province. The treatments included different amounts of
calcium carbide (zero, 5, 10, 15 g m™?) which were applied in three forms (i.e., solid, liquid and gas) and in three growth
stages of the plant (i.e., 4, 6 and 8 leaves). The results showed that the highest number of fruits and fruit yield were
obtained for the treatment of calcium carbide of 15 g m™ in liquid form and at the six leaves level (30.4 and 3.08 kg
plant’!, respectively). Also, the highest fresh weights of shoot and root, plant height, leaf area, leaf nitrogen content and
total chlorophyll content were observed in the calcium carbide treatment of 10 g m in the gas form and at the time of
six leaves. The results indicated that applying calcium carbide at the six-leaves stage with concentrations of 10 g m? as
a gas and 15 g m? in the liquid form increased the vegetative indices and the yield of monoecious cucumber,
respectively.
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Introduction: Cucumber (Cucumis sativus) is one of the most important species of the Cucurbitaceae family. Calcium
carbide is a rich source of acetylene and ethylene. This compound reacts with soil water and leads to the production of
acetylene gas and delays the availability of NH4" and NOs™ in the plant, and acetylene acts as a controller of NH4" and
NOs™ in the soil. As a result of the activity of natural microorganisms in the soil, especially different strains of
Azotobacter, acetylene is converted into ethylene (C,H, + H» — C;H4) (Shakar et al., 2015). Therefore, acetylene
increases the efficiency of nitrogen consumption due to its role in inhibiting nitrification and reduces the amount and
frequency of fertilizer application, which in addition to positive effects on plant growth leads to many economic and
environmental benefits (Mastorakis and Igbal, 2014). This research was conducted to investigate the effect of the
method and time of application of different levels of calcium carbide on the growth indices and yield of monoicous
cucumber.
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Methods: The experiment was conducted in 2019 in an area located in Galugah city of Mazandaran province and
implemented in a factorial arrangement in the form of a randomized complete blocks design in three replications. The
treatments included different amounts of calcium carbide (i.e., zero, 5, 10, 15 g m) which were applied in three ways
(i.e., solid, liquid and gas) and in three growth stages (i.e. 4, 6 and 8 leaves). Victor (F1) cucumber seeds were planted
inside the tray in April. Calcium carbide treatment was applied at intervals of about 7 to 10 days including stages of
four, six and eight visible leaves. Sampling and evaluation of traits was done 5 days after the beginning of flowering
until the end of harvest. Traits of shoot and root fresh weights, shoot length, internode length, number of lateral
branches, leaf area, fruit number, fruit yield, total leaf chlorophyll and leaf nitrogen were eval
uated.

Results: The results showed that the treatments had a significant effect on the evaluated traits. Thus, the highest number
of fruits per plant (30.4) and fruit yield (3.08 kg plant™) were obtained in the treatment of calcium carbide 15 g m? in
the liquid form and at the time of six leaves. Also, the highest fresh weights of shoot (1951 g per plant) and root (150 g
per plant), plant height (220 c¢m), leaf area (336 cm? per plant), leaf nitrogen content (42 mg g™') and total chlorophyll
content (35 mg g'') were observed in the calcium carbide treatment of 10 g m? in the gas form and at the time of six
leaves.

Conclusions: According to the obtained results, applying calcium carbide at the six-leaf stage and with concentrations
of 10 g m? as gas and 15 g m™ as liquid, respectively, increased the vegetative indices and yield of monoecious
cucumber.
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Table 1. Physical and chemical characteristics of the soil used in the study
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Fig. 1. The effect of different levels, method and time of application of calcium carbide on number of fruit of monoecious cucumber.
Similar letters on the bars stand for non-significant differences (Duncan, p < 0.05).
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Fig. 2. The effect of different levels, method and time of application of calcium carbide on fruit yield of monoecious cucumber.

Similar letters on the bars stand for non-significant differences (Duncan, p < 0.05).
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Fig. 3. The effect of different levels, method and time of application of calcium carbide on leaf total chlorophyll of monoecious
cucumber. Similar letters on the bars stand for non-significant differences (Duncan, p < 0.05).
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Fig. 4. The effect of different levels, method and time of application of calcium carbide on leaf nitrogen of monoecious cucumber.
Similar letters on the bars stand for non-significant differences (Duncan, p < 0.05).
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