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Abstract

Background and Objective: The application of soil organic amendments, such as biochar and compost, can influence
plant evapotranspiration and water productivity. The present study aimed to investigate the effects of biochar and compost
application on yield, evapotranspiration, crop coefficient, and water productivity of sugarcane (Saccharum officinarum
L. CP57-614 cultivar).

Methods: This experiment was conducted at Amirkabir Sugarcane Agro-Industry, Khuzestan, using drainage-type
volumetric lysimeters in a completely randomized design with three treatments: 1) control, 2) application of sugarcane
residue compost at 30 t ha™!, and 3) application of sugarcane residue biochar at 10 t ha™!, each with three replications. In
one lysimeter, grass was grown as the reference plant, and sugarcane was cultivated in nine other lysimeters. Daily actual
evapotranspiration was estimated using the water balance method in the lysimeters, while the reference evapotranspiration
was calculated using grass, and the crop coefficients (K.) were determined for different months of the growing period.
Results: Results indicated that the application of biochar and compost reduced the K. values during different months
compared with the control treatment. On average, biochar and compost reduced the K. of sugarcane (CP57-614 cultivar)
by 7.2 and 6.6%, respectively, compared with the control. Moreover, biochar and compost application significantly
increased cane yield by 19.3 and 12.3%, sugar yield by 21.4 and 12.9%, irrigation water productivity for cane yield by
24.7 and 17.6%, respectively, and for sugar yield by 24.0 and 16.0%, respectively. Water productivity was also
significantly improved by 25.7 and 17.3% for cane production, and by 27.2 and 18.2% for sugar production, under biochar
and compost treatments, respectively. The increase in water productivity was primarily due to increased cane and sugar
yield and secondarily due to reduced evapotranspiration.

Conclusion: Overall, the findings revealed that the application of organic soil amendments such as biochar and compost
can effectively enhance irrigation water productivity and water productivity in sugarcane (CP57-614 cultivar).
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Fig. 1. Image of the concrete volumetric lysimeters used in the experiment
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Table 1. Mean monthly meteorological parameters during the study period (October 2023 to September 2024)
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Table 2. Properties of the biochar and compost used in this study
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EC: Electrical conductivity; BD: Bulk density; SA: Surface area; C: Carbon; N: Nitrogen; P: Phosphorus; K: Potassium
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Table 3. Selected physical and chemical properties of the studied soil

Soil texture ~ Clay Silt Sand oC BD Ovpwrp Ovrc Pava CCE pH ECe S5
Property
do
- % % % % gom® cmiem®  cmicm® mgkg! % - dSm!
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i
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Value

6 AL JE BD ¢ JI 1 S 0C ¢ oz usb,y Oy ot Jl il Poy tJslee eeedS Dl S CCE spldl 8o jlas S 801 oLl ECe
EC.: Electrical conductivity; CCE: Calcium carbonate equivalent; P,,,: Available Phosphorus; 6,: Volumetric water content; OC: Organic carbon;
BD: Bulk density
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Fig. 3. Evapotranspiration of sugarcane CP57-614 cultivar in different months during the growing period (October 2023 to
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Fig. 4. Crop coefficient (Kc) of sugarcane CP57-614 cultivar in different months during the growing period (October 2023 to
September 2024).Means with similar letters are not significantly different according to the LSD’s test (p < 0.05)
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Table 6. Analysis of variance of the effect of treatments on sugarcane yield, sugar yield, water productivity and irrigation water
productivity in sugarcane and sugar production
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Fig. 5. Mean comparison of sugarcane yield (A) and sugar yield (B) in different treatments. Means with similar letters are not
significantly different according to the LSD’s test (» < 0.05). C, CO and B are control, compost and biochar treatments, respectively.
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