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Introduction

The irrigated cultivation of agricultural production is believed to be the country's largest consumer of
freshwater resources, and the fact that Iran is located in arid and semiarid regions on Earth, the need
for water for agricultural production is high. For this reason, more than 90 % of water resources are
dedicated to the agricultural sector. However, in recent years, with the irregular and unsystematic
spread of farming in the country, to meet the food demand of the growing population of the country,
and the consecutive and severe droughts, leading to reduced rainfall, have caused loss of irrigation
water and followed by drought stress for agricultural products. More than 45% of the farmlands are
prone to dryness, and 38% of the world's population lives in these places. Therefore, in the future, most
efforts will be made to produce more products in drought conditions. In other words, more crops should
be produced per drop of water. Lack of water (usually called drought) could be defined as the lack of
necessary and sufficient moisture for plants to grow normal with a complete life cycle (Fotoohie
Ghazvini et al. 2011). Cucumber is one of the important greenhouse vegetables in Iran and the world.
This product, in Iran, has the largest area under cultivation in comparison with other greenhouse
vegetables; moreover, according to the 2009 statistics of the office of herbs, vegetables, and ornamental
plants of the Ministry of Agriculture, the greenhouse cucumbers area under cultivation in Iran is 4701
ha. Cucumber is the product of warm and temperate seasons (with mild winters) and is very sensitive
to adverse environmental conditions, and even rare changes in soil moisture content will have a
significant adverse effect on its growth and yield (An and Liang 2013). Therefore, to study the effect
of sawdust and water stress on the yield of greenhouse cucumber (Cucumis sativus L). The experiment
was conducted in a complete randomized design with three replications.

Methodology
This research has been carried out in the city of Pars-Abad, Ardabil province, Iran, (longitude 47°55'
east, latitude 39°38’ north, and height from sea level 32 meters. This research was done in 2018 in the
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greenhouse of the Moghan Agriculture and Natural Resources Faculty using a complete randomized
block design with three replications. Treatments included 0, 5, 10, 20, 40% of sawdust content, and
water stress was applied at three levels of 0, 45, and 65% of field capacity. To determine the
characteristic curve of soil moisture, soil samples were selected, and the weight moisture percentage
at pressures of -0.3, -5, -10, and -15 bar, which included the important potential of the soil, was
determined by using the Pressure plate’s apparatus, and soil moisture characteristic curve was mapped,
and soil parameters characteristic curve was determined.

Results and Discussion

With increasing moisture stress from 0 to 65%, the yield of 0% sawdust was reduced by
approximately 39% of the control treatment. Moreover, in the 5% of level confidence, the yield
reduction increased to 32% of the control treatment. In addition, the yield reduction in 10, 20, and 40%
sawdust was estimated at 58, 52, and 52% of control treatment, respectively. The highest yield was
134 tons per hectare obtained for control treatment in 20% and 40%, with 128 tons per hectare was in
the second order. Therefore, a mixing ratio of 20% sawdust can be proposed for greenhouse cucumber
production under water stress conditions. Yield response factor for control treatment was 0.99, and for
40, 20, 10, and 5%, sawdust were 0.94, 0.99, 0.93, and 1.02, respectively; so reduction of yield
sensitivity in sawdust treatments caused the plant to maintain its yield under water stress conditions.
Moreover, the highest water use efficiency was obtained for 20% treatment, equivalent to 33 kg.m at
40% potential evapotranspiration. Moreover, for 40, 10, 5% and control treatment were 29.26, 23, 19
and 22 kg. m3, respectively.

Conclusions

Since drought is one of the most important factors, limiting crop productivity and grafting on
appropriate rootstocks can reduce the negative effects of water stress on the plant. In this regard, to
investigate the effect of grafting and water stress on root physiological characteristics, yield, and
nutritional status of greenhouse cucumber, an experiment was done in the form of a split-plot in a
complete randomized block design with three replications. The results showed that, with increasing
water stress, unlike the control, which was associated with decreasing linear trend of yield. In addition,
the high water use efficiency in cucurbits treatments shows that it is possible to perform economic
optimization in the production based on water consumption scarcity of water. The results showed that
the best water use efficiency was obtained in the range of 22-40% of maximum evapotranspiration. It
should be noted that the use of additives such as sawdust should be such that the ratio is first determined
for each soil.
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Fig. 1- Schematic of study area
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Table 3- Water consumption and water use efficiency of treatments during the cultivation period

65 percent 45 percent of Control
Treatments Percentage of sawdust of field fi Ig . (without
capacity leld capacity stress)
40 64 96 128
Fruit vield 20 76.8 83.2 134
ruit yie
(ton ha') 10 70.4 73.6 122
5 384 76.8 119
Control (without sawdust) 32 57.6 86
40 3072 3600 4320
W ] 20 2304 2867 5376
ater consumption 10
(md hat) 3072 3200 8960
5 3360 4064 7744
Control (without sawdust) 2464 2560 5600
40 20.8 26.6 29.6
W ici 20 33 29 25
ater use efficiency 10
(kg m?) 23 23 135
S 11.4 19 15.2
Control (without sawdust) 13 225 15.37
40 77 91 108
o 20 58 72 135
Evapotranspiration 10 77 80 224
(mm)
5 84 102 194
Control (without sawdust) 62 64 140
3 Khos g 051 S Lilike S )3 Wb ¢ Jous
Table 4- Influence of different percentages of sawdust on yield
Yield in water o Combined
Yiel
stress of 65 feld in water stress Yield in diferrent of effect of
Treatments ercent of field of 45 percent of dust t dust and
(percent of p | field capacity sawdust precentages sawdust an
sawdust) capacity (ton hat) without water stress  water stress on
(ton ha't) (ton ha'?) yield
(ton hah)
40 64 96 128 96®
20 76.8 83.2 134 1198
10 70.4 73.6 122 88
5 38.4 76.8 119 78b¢
Control 322 57.6° 86° 58°

(without sawdust)

TThe averages in each column that have common words are not significant at the 1% probability level according to the Fisher test.
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