Interactive Effects of Different Irrigation Levels and Sawdust
Amendment on Yield and Yield Components of Tomato Grown in Sandy
Soil

ABSTRACT

Proper irrigation management and the application of organic soil amendments are among the most important strategies for
mitigating the adverse effects of water stress and improving the productivity of agricultural and horticultural crops. These
approaches are particularly effective in sandy soils, which are characterized by a low water content capacity. This study
investigated the interactive effects of irrigation management and sawdust amendment on the yield and yield components
of tomato (Solanum lycopersicum L.) grown in sandy soil. The experiment was conducted as a factorial ar
four irrigation levels, corresponding to allowable soil water depletion levels of 20-80%, and five lev
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tion generally results in yield penalties. A meta-analysis of

processing to s showed that regulated deficit irrigation reduced yield overall but
increased water- fficiency, with the magnitude of the response depending on deficit
severity, soil re, and crop growth. The challenge is particularly pronounced in sandy

soils be their relatively low water-holding capacity and high hydraulic conductivity can
accelerat pletion of plant-available water. Soil-water conservation through organic
amendments may therefore complement irrigation management by increasing water
retention and improving the physical conditions of the rhizosphere. Previous research has
shown that sawdust-derived materials can modify soil water retention, while organic
mulches can increase soil moisture, crop water-use efficiency, and tomato yield. However,
most previous studies have evaluated deficit irrigation and organic amendments separately
or have focused on surface mulching rather than direct incorporation of sawdust into the soil.
Consequently, limited information is available on whether sawdust incorporation can
modify tomato responses to different levels of soil-water depletion and whether an optimum
amendment rate exists under contrasting irrigation regimes. The present study therefore
evaluated the interactive effects of four maximum allowable depletion (MAD) levels (20,
50, 65, and 80%) and five sawdust incorporation rates (0, 5, 10, 15, and 20% by volume) on
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tomato yield and yield components in sandy-loam soil. We hypothesized that increasing
water depletion would reduce tomato productivity, whereas appropriate sawdust
incorporation would partially mitigate water-stress effects, with the optimum sawdust rate
varying according to irrigation regime.

Method
A greenhouse experiment was conducted in greenhouse No. 3 of the Faculty of Agriculture,
University of Mohaghegh Ardabili, Iran, from autumn 2020 to summer 2021. The
experiment was located at approximately 38°25" N and 48°30" E at an elevation of about
1500 m above sea level. A 4 x 5 factorial treatment structure was arranged in a randomized
complete block design with four replications, resulting in 20 treatment combinations and 80
experimental pots. The irrigation treatments were based on MAD and comprise,
12=50%, 13= 65%, and 14= 80% MAD. Sawdust was incorporated at five volu rates:
S0= 0%, S1= 5%, S2= 10%, S3= 15%, and S4= 20%. Tomato seedling

five weeks. Irrigation thresholds were calculated from
point, and MAD. Soil volumetric water content was m
moisture meter (PMS-714), and irrigation was applied
threshold for each treatment was reached. Fruit yield, fruit n
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Results

Irrigation management significantly altered cumuftive water application. Total irrigation
depth during the growing season undgér 11, 12, 13, #@8d 14 was 687.7, 669.9, 648.5 and 594.2
mm, respectively. Thus, increasing om 280 80% reduced seasonal irrigation water
by approximately 13.6%. Sawdyst in ration produced a larger reduction: cumulative
irrigation depth decliggd from 7 nder SO to 672.2, 658.9, 629.7, and 562.7 mm
under S1-S4, ectiv corre ng to a 22.6% reduction between SO and S4.
Cumulative E -day growing period was 618.4, 608.5, 585.2, and 545.5 mm
under 1114, respecti ce, increasing MAD from 20 to 80% reduced cumulative ETa
by approximately 1.8 imilarly, cumulative ETa decreased from 641.4 mm under SO to
606.2, 598. : 517.4 mm under S1-S4. These findings indicate that both irrigation
restriction and ust incorporation substantially modified seasonal water use. The
reducti under greater water depletion is consistent with the physiological
Iimitati%posed by soil-water deficit, whereas the lower water consumption associated
with orgarf€ amendments is consistent with their potential to modify soil-water storage and
availability. The irrigation x sawdust interaction was significant at P< 0.01 for fruit number,
fruit yield, stem length, and total fresh plant weight. The individual effects of irrigation and
sawdust on flower number were significant at P< 0.05 and P< 0.01, respectively. Under 11
(20% MAD), increasing sawdust from SO to S2 increased yield from 486.4 to 917.5 g and
fruit number from 10.7 to 14 fruits per plant. Fresh plant weight also increased from 63.63
to 95.9 g. However, further increasing sawdust to S4 reduced yield to 559.5 g, demonstrating
a nonlinear response and indicating that excessive amendment was less favorable than the
intermediate rate. Under severe water depletion (14; 80% MAD), increasing sawdust from
SO0 to S4 increased yield from 64.9 to 251.5 g, representing a reported 286% increase. Thus,
although severe water stress substantially reduced absolute productivity, sawdust
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incorporation markedly alleviated part of the yield penalty. Stem elongation was also
sensitive to water availability, with the lowest recorded stem length being 69 cm under 1454.
Overall, the magnitude and direction of the sawdust response depended on irrigation regime,
demonstrating a significant interaction between soil-water availability and amendment rate.

Conclusions
The results demonstrate that sawdust incorporation can partially offset the adverse effects of
soil-water depletion on tomato productivity in sandy-loam soil, but its effectiveness is
strongly dependent on irrigation regime and application rate. Increasing MAD from 20 to
80% reduced seasonal irrigation water by 13.6% and cumulative ETa by 11.8%, but severe
water depletion substantially reduced tomato yield and vegetative growth. Conversely,
sawdust incorporation reduced cumulative irrigation requirements by up to 22.6% and
significantly modified yield responses to water availability. Under relativel
irrigation conditions, 10% sawdust produced the most favorable yield

to the untreated soil. This indicates that the optimum a
should be considered in conjunction with irrigation regime®
irrigation and soil-amendment management as a potential tegy for iMproving water
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