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Background and Objectives: Iran, as one of the countries located in the
Earth's arid belt, has long faced the challenge of water scarcity, particularly
in the agricultural sector. One approach to increase water productivity is
maintaining current product production levels while reducing water
consumption. Low watering of plants is a water-saving technique that has
been explored. Biochar, produced through the controlled burning of
biomass with minimal or no oxygen, differs from conventional burning.
Biochar has gained attention due to its ability to improve soil fertility,
enhance ecosystem functions, and sequester carbon. This study aimed to
investigate the effects of biochar application on cucumber yield and yield
components under conditions of low irrigation.

Materials and Methods: The experiment was conducted in a greenhouse
100 km from Birjand (Mirik village) at coordinates 33 degrees 24 minutes
north and 59 degrees 29 minutes east. A split-plot design was employed in
an experimental greenhouse to examine the effects of different amounts of
biochar and reduced irrigation on cucumber yield. The design consisted of
two factors: different amounts of biochar application and reduced
irrigation. The experiment followed a completely randomized design with
three replicates, resulting in 36 plots measuring 80 cm in length and 40 cm
in width. The experimental treatments included four levels of biochar
application (0, 2, 4, and 6 grams per kilogram of soil) and three levels of
water stress (100%, 75%, and 50% of the water requirement).

Results: The results demonstrated that the use of biochar had a significant
effect on cucumber diameter, stem diameter, plant height, cucumber height,
water consumption efficiency, number of leaves, and cucumber weight.
The average cucumber diameter was 3.07 mm, stem diameter was
9.85 mm, plant height was 165 cm, cucumber height was 16.9 cm, water
consumption efficiency was 2.2 kg/m®, and number of leaves was 45.
Cucumber weight was 4.58 tons per hectare. These effects were significant
at a 1% level of significance.
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Conclusion: Applying biochar positively and significantly influenced stem
diameter, cucumber diameter, cucumber weight, cucumber height, number
of leaves, and plant height. Among the different levels of biochar
application, 6 grams per kilogram of soil exhibited the highest performance
across all indicators.
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Table 1. Analysis of variance of some quantitative and qualitative traits of greenhouse cucumber under the
influence of water stress (WS), biochar consumption (B), and the interaction of water stress and biochar
consumption (WS*B).

. . . Lo Lo C T 1 Lo
wle L S slaas < gl b= 0 Sl ki Sl tbu)! ol e LK ol s &
Stem Number Bush Cucumber ~ Cucumber  Cucumber  Water consumption Dearees of S s
diameter height weight diameter height efficiency 9
of leaves 5 3 freedom Sources
(mm) (cm) (ton*ha) (mm) (cm) (kg.m™) Change
0.06™ 1.86™ 3.69™ 12.87™ 0.07™ 0.20™ 5.83™ 2 R
16.85™ 12.19" 15.92" 13.10" 0.16™ 3.93" 355" 2 WS
171" 11.62" 18.71" 11.20” 0.68" 35.72" 0.28" 3 B
0.08" 1.71™ 18.60™ 13.24" 0.18" 1.14” 0.037" 6 WS*B
1.58 1.96 1.77 2.81 7.52 2.08 2.98 CV%

LS)\;L;MHJ—;M):&‘M);@clg_w);d)bd.'u TP

* **and ™ are significant at the level of five percent, one percent and no significance, respectively
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Figure 1. The effects of different levels of biochar and water stress on high (cm), weight (ton/ha),
leaf (number), Diameter (cm), and water use efficiency (kg/m®) off cucumber.
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