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Abstract

Considering the lack of water problems in the country, the optimal use of water
consumption in agriculture is important and significant, tomato is one of the most
consumed agricultural products, which is sensitive to moisture stress like other
vegetables and usually faces it in stages of growth. Among the solutions that can deal
with the negative effects of lack of water is adding some additives to the soil.
Therefore, in order to investigate the effect of sawdust compost and water stress on
tomato yield components and greenhouse tomato yield, an experiment was conducted
in the form of a completely randomized design with four replications. The main

Keywords: factor was moisture stress (1), which included treatments without stress (control) and
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available water depletion at the rate of 30% (1I1), (I2) 65%, (Is) 75% and (l4) 85%, and
the secondary factor was mixing ratios. Sawdust compost (C) in levels without
sawdust compost (C1), and mixing 5 (C>), 10 (Cs), 15 (C4) and 20 (Cs) percent by
volume. The vegetative method was used for plant cultivation. The prepared soil was
passed through a two (mm) sieve. To determine the irrigation times, field capacity
moisture and permanent wilting point were calculated using weight method and
pressure plate device, and the soil moisture of pots was measured daily with TDR
device. The results showed that irrigation had a significant effect on the yield and its
components, except the length of the stem. Also, the effect of sawdust compost, as
well as the mutual effect of irrigation and sawdust compost on yield and yield
components, was significant at the five percent level based on Duncan's multi-range
test. It was observed that the maximum value of the average yield and number of
fruits was related to the treatment of 1,C3 at the rate of 254 (grams per pot) and 1:Cs
at the rate of 13.5 (fruits per pot). The length of the stem showed an upward trend
with the increase in the percentage of sawdust compost mixing and moisture stress,
so that it reached the highest average of 67.5 (cm) in 14C5. Also, the highest values
of the total weight of the plant under the effect of different levels of sawdust compost
were obtained for the 1,Cs treatment with an average of 168.1 (grams per pot) and
the lowest average for the 14C, treatment with a value of 68.8 (grams per pot).
Therefore, in the studied loam-sandy soil, using a mixing ratio of 10% of sawdust
compost in the conditions of applied stress, will improve the yield and yield
components of tomato.
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1. Introduction

More than forty-five percent of agricultural lands are permanently exposed to drought, and thirty-eight
percent of the world's population lives in those places. Therefore, in the future, most efforts will be
made to produce more crops in low water conditions (Ebrahimi Pak et al., 2017). Many studies have
been done to improve the efficiency of water consumption in different plants by using new strategies in
order to reduce water consumption and reduce the effect on plant performance. Among these strategies
is the use of soil additives to improve the physical and chemical conditions of the soil. Among these
additives, there is garden waste, which is mostly burned and thrown away in Iran, and it is given less
attention as an additive that can improve soil properties. Tomato is one of the most widely consumed
agricultural products, which is consumed all over the world due to its low-calorie content, rich in
vitamin C, vitamin A, iron, and a strong antioxidant called lycopene. According to the statistics of 2014,
Iran is the sixth producer of tomatoes, which is about 4% of the world production. Tomato, like other
vegetables, is sensitive to water stress and usually faces it in stages of growth. One of the solutions that
can be used to deal with the negative effects of water shortage is adding some modifiers to the soil
(Sajdinia et al., 2017). In the past, sawdust was considered as a waste of sawmills and was not used
much. But today, with the help of extensive studies, they have found that sawdust is a valuable material
and in addition to its many uses, composting it is a suitable solution to return it to the cycle of nature
(Banj Shafiei et al., 2012). Composting is the controlled decomposition of organic matter leading to the
formation of sterilized and stabilized organic matter that can be used in agriculture as a soil amendment.
One of the main reasons for composting organic matter in agricultural purposes is to inactivate
pathogenic agents, increase the content of soil organic matter, and increase the water holding capacity,
which makes plants less affected by dry weather conditions (Termorshuizen et al, 2004). . Regarding
the use of sawdust in the form of compost and without its processing, research has been done,
Anwarkhan et al (2017), according to an experiment, investigated the effect of compost and mineral
fertilizers on the yield and quality of tomatoes in field conditions on silty loam soil. The treatments
included nitrogen, phosphorus, and potassium fertilizers of 180, 100, and 60 kg per hectare,
respectively, with or without compost. The research results showed that the yield and quality parameters
of tomatoes were significantly affected by the combined use of mineral fertilizers and compost. The
maximum fruit yield related to the full dose treatment of nitrogen, phosphorus and potassium was
obtained with 10 tons per hectare of compost. Finally, it was observed that the combination of plant
residues compost and mineral fertilizers significantly improves the yield, quality of tomato fruit and the
stable fertility status of the soil. Therefore, the purpose of this research is to investigate the combination
of sawdust compost and irrigation stress, in order to investigate its mutual effect on its performance and
components.

2. Results

The results showed that the effect of irrigation management on all functional traits, that is, on the
number of fruits, yield, total plant weight, fresh and dry weight of roots, was significant at the five
percent level, but it had no significant effect on stem length. Also, the effect of mixing sawdust compost
on the number of fruits, stem length, total weight of the plant was significant at the level of 1% and on
the yield at the level of 5%. Also, the mutual effect of irrigation management and sawdust compost on
all the mentioned traits was significant at 1% level. Dehghan et al. (2014) also showed that the effect
of drought stress on yield, yield components and tomato root characteristics is significant at the level
of 1%, which is consistent with the results of this research. The results showed that with the increase in
moisture stress, the fruit yield decreased from 168.6 grams in |11 treatment to 90.8 grams in 14 treatment.
Also, the average performance difference between I3 and 14 (75 and 85% of the allowable moisture
deficit) is not significant at the five percent probability level, and in the conditions of limited water
resources, 14 can be chosen between 13 and 14, because the performance value decreases
significantly.with this process a significant amount of water will be saved. The results showed that the
amount of yield, like the number of fruits, did not show a significant difference between irrigation levels
I3 and 14. Also, the ANOVA showed that with the reduction of irrigation, both mentioned traits, i.e.
yield and number of fruits, decreased with the same trend.
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3. Discussion and Conclusion

The results of the research showed that in the majority of cases, increasing the allowed moisture deficit
causes stress in the plant and ultimately reduces the amount of yield and its yield components. of course,
this point should also be kept in mind that according to the results of this research, in most of the
functional characteristics of tomatoes (performance, number of fruits, fresh weight, etc.), the effect of
the allowed moisture deficit at high levels, from 75 to 85 percent, on the yield and components
Performance was not significant. In other words, by using the 85% allowed moisture deficit treatment,
you can get a product amount close to the 75% allowed moisture deficit treatment, which also saves
water consumption, and considering the dire water conditions in the country, it can be very important.
and be practical. In relation to different levels of sawdust compost and its effect on performance
indicators, the results showed that the highest values of these indicators were obtained at the level of
C3 compost (mixing sawdust compost at the rate of 10% by volume) and it was observed that excessive
mixing of sawdust compost It will have a negative effect on its performance and components at different
humidity levels.
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