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ARASTIRMA MAKALESI RESEARCH ARTICLE

Determination of the Effect of Different Irrigation Regimes on Some Quality Properties
of Cucumber

Hiyarin Bazi1 Kalite Ozellikleri Uzerine Farkli Sulama Rejimlerinin Etkisinin Belirlenmesi

Harun KAMANY, Omer OZBEK?, Ersin POLAT?
Abstract

This study aimed to examine the effects of varying levels of deficit irrigation applied through partial root drying
(PRD) and conventional deficit irrigation on some parameters of cucumber plant such as fresh and dried biomass,
plant stem diameter, number of leaf, fruit length, fruit diameter, fruit weight, water soluble dry matter (WSDM).
Seven irrigation treatments (D175, APRD75, FPRD75, D150, APRD50, FPRD50) were examined together with
the control treatment (FULL). The irrigation water of the treatments DI75, APRD75 and FPRD75 are 25% less
than the FULL treatment. The irrigation water of the DI50, APRD50 and FPRD50 treatments is 50% less than the
FULL treatment. DI75 and DI50 are traditional deficit irrigation applications in which both sides of the plant root
zone are wetted. In APRD75 and APRD50 treatments, one half of the plant root zone is wetted and the other half
is left dry and the wet/dry parts are switched in each irrigation application. In FPRD75 and FPRD50 treatments,
one half of the plant root zone is wetted and the other half is left dry for a fixed period during the entire season. It
has been revealed that 25% and 50% water deficit levels affect the amount of biomass as a result of the application
of conventional deficit irrigation and partial root drying (PRD) techniques when compared to the FULL treatment.
However, it has been found that the parameters such as plant stem diameter, fruit length, fruit diameter, fruit weight
and WSDM are not affected. When the results obtained in the research are evaluated; it has been observed that
water application techniques (DI, APRD, FPRD) have a significant effect on both plant development and yield
when the same amount of water is given. As irrigation water constraint increases, the yield has been found to
decrease. However, the decrease in the amount of irrigation water and the decrease in yield have not been the same.
Research aiming to save irrigation water is increasingly important, especially in arid and semi-arid regions where
water is scarce and expensive. In this regard, the fact that the decrease in yield remains smaller than the rate of
decrease in irrigation water can be seen as an advantage of PRD treatments.
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Oz

Bu arastirmada; farkli kisintili sulama suyu diizeylerinin geleneksel kisintili sulama ve yari 1slatmali sulama
teknikleriyle uygulanmasi sonucu hiyar bitkisinde taze ve kuru biyokiitle, bitki gdvde ¢api, yaprak sayisi, meyve
boyu, meyve ¢api, meyve agirligi, suda ¢oziinebilir kuru madde gibi kalite parametrelerine etkilerinin belirlenmesi
amaglanmigtir. Kontrol konu (Tam sulama) ile birlikte yedi sulama (D175, APRD75, FPRD75, D150, APRD50,
FPRD50) konusu ele alinmistir. DI75, APRD75 ve FPRD75 konularinin sulama suyu Tam sulama konusuna
kiyasla 25% daha azdir. DI50, APRD50 ve FPRD50 konularinin sulama suyu ise Tam sulama konusuna kiyasla
50% daha azdir. DI75 ve DISO bitki kdk bdolgesinin her iki tarafinin 1slatildigi geleneksel kisintili sulama
uygulamalaridir. APRD75 ve APRDS50 konularinda bitki kok bolgesinin gorece olarak bir yarisinin 1slatilip diger
yarsinin kuru birakildigi ve 1slak/kuru kisimlarin her sulamada yer degistirildigi uygulamadir. FPRD75 ve FPRD50
konularinda tiim sezon boyunca sabit bir sekilde bitki kok bolgesinin gorece olarak bir yarisinin 1slatilip diger
yarsinin kuru birakildigi uygulamadir. Tam sulama konusuna kiyasla %25 ve 50% su kisintisi seviyelerinin
geleneksel kisintili sulama ve yari islatmali sulama teknikleriyle uygulanmasi sonucu biyokiitle miktarini
etkiledigi ortaya cikmistir. Ancak, bitki govde ¢api, meyve boyu, meyve ¢api, meyve agirligt ve suda ¢oziinebilir
kuru madde parametrelerini etkilemedigi belirlenmistir. Aragtirmada elde edilen sonuglar degerlendirildiginde; su
uygulama tekniklerinin (DI, APRD, FPRD) ayni miktarda su verildigi sartlarda hem bitki gelisimine hem de
verime 6nemli etkisi oldugu goriilmiistiir. Sulama suyunun kisint1 diizeyi artik¢a verimde azalma saptanmustir.
Ancak, sulama suyu miktarindaki azalis ile verimdeki diisme orani ayni olmamistir. Sulama suyundan tasarruf
saglamaya yonelik arastirmalar 6zellikle suyun kit ve pahali oldugu kurak ve yari kurak bolgelerde 6nemini
gittikce artirmaktadir. Bu baglamda, verimdeki diisiis sulama suyundaki azalma oranindan daha kiigiik kalmasi
PRD konularinin bir avantaji olarak goriilebilir.

Anahtar Kelimeler: Damla sulama, Kisitili sulama, Kismi kok kurulugu, Biyokiitle, Meyve ¢ap1, Meyve agirhgi
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1. Introduction

Cucumber is produced in 135 countries, mainly in China. Cucumber production in the world was 87805086
tons in 2019, followed by China with 70288130 tons, Turkey with 1916645 tons and Russia with 1626360 tons in
the top three countries in production (FAO, 2021). Cucumber is produced in every region in Turkey, especially in
the Mediterranean and Aegean regions, and the total production of cucumber in 2017 was 1827782 tons. 1687927
tons of this production is classified into two categories as table cucumber and gherkin, and about 61% of cucumber
production is done in greenhouses (Yagcioglu, 2018). The amount of table cucumber production in Turkey in 2021
was 1696520 tons. 40346 tons of this production took place in a low tunnel, 249975 tons in a glass greenhouse,
754754 tons in a plastic greenhouse, 124976 tons in a high tunnel, and 441163 tons outdoor (Anonymous, 2022).
Cucumber is one of the most important vegetables grown in greenhouses and is the second most vegetable species
grown in greenhouses after tomato in Turkey. Cucumber is a plant that requires more technical knowledge and
experience when produced in a greenhouse compared to other vegetables. Together with this, when the cultivation
technique is applied properly and the necessary environmental conditions are ensured, higher yields and profits
can be obtained in cucumber production compared to other greenhouse vegetables (Yiicel Engindeniz, 2017). In
recent years, the effect of many different applications on the yield and quality characteristics of cucumber in
Turkey has been studied. Soylemez et al. (2020) examined the effect of different irrigation levels on yield and
some quality characteristics in perlite and coco peat environments. Akin et al. (2020) examined the effect of
mycorrhiza application and different irrigation levels on yield and yield components in cucumber. Tarak¢ioglu
(2017) introduced new ways in plant cultivation in environments with soil pollution and emphasized the
importance of deficit irrigation and fertilization-related studies. Dursun et al. (2017) conducted a study on
cucumber fertilization and examined the effect of different doses of fertilizer applications on cucumber yield.

One of the most important factors affecting the yield and quality of crop production in Turkey and around the
world is the use of appropriate amounts and good quality irrigation water. However, water resources are under
significant threat due to irregularities in rainfall regimes and human-caused damage. This threat, therefore, affects
the sustainability of agricultural production. Thus, it is becoming important to use the irrigation water in agriculture
most efficiently. In recent years, some studies have been conducted on cucumber irrigation; Bozkurt and Sayilikan
Mansuroglu (2017) examined the effect of a subsurface drip irrigation system in which the laterals are placed at
different depths on cucumber yield; Turhan et al. (2015) examined the effect of different salinity levels applied to
cucumber plants on yield and fruit characteristics; Kirbay and Ozer (2015) investigated the effect of different
shading applications on cucumber yield and quality.

It is highlighted that Turkey is one of the countries at the risk of the possible effects of global warming, while
the Mediterranean and Central Anatolia regions may be more affected by climate change. Reducing the negative
effects of agricultural drought can be possible with measures and proper planning. Therefore, the measures to be
taken before the drought and steps to be taken during the drought should be planned separately. Although it is not
possible to increase the amount and improve the quality of water resources by interfering in the amount and time
of rainfall, it is possible to reduce the negative effects caused by drought (Kapluhan, 2013). For example,
increasing the efficiency of water use in agricultural irrigation may be the most important way. In order to increase
the efficiency of water use in agricultural irrigation, different types of deficit irrigation applications could be
considered. Many studies have also been conducted in Turkey on deficit irrigation (for example; Azder et al., 2020;
Gogmen and Erdem, 2019; Ali et al., 2021). In general, the studies conducted by Azder et al. (2020) and Ali et al.
(2021) were about the amount of irrigation water applied affects the reactions of plants.

In contrast to traditional deficit irrigation, another application of deficit irrigation is the partial root drying
(PRD) technique. Water loss is less in the leaves of plants grown under the PRD technique and their stomata are
relatively closed (Zhang et al., 1987; Davies and Zhang, 1991; Davies et al., 1994). This study aimed to determine
the changes in biomass, yield and fruit quality in cucumber under deficit and optimal irrigation practices. This
research aimed to identify the effects of varying deficit irrigation levels through the application of different
irrigation levels by conventional deficit irrigation and partial root drying (PRD) techniques on the parameters of
the cucumber plant, such as biomass, plant stem diameter, fruit length, fruit diameter, fruit weight and water
soluble dry matter (WSDM).
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2. Materials and Methods
2.1. Study and characteristics

This research was carried out in two different greenhouses in the Research and Application Area of the Faculty
of Agriculture of Akdeniz University in 2011 and 2012. The greenhouse was designed with a size of 16x60 m,
which is widely used in Turkey and is established in a north-south direction. The height of the research area is 54
m above sea level (Anonymous, 1998). Summers are hot and dry, winters are warm and rainy in the research area
where the Mediterranean climate prevails. January is the coldest month with an average annual temperature of
9.2°C, the average annual temperature is 18.0°C, and July is the hottest month with an average annual temperature
0f 28.2°C in Antalya. The average annual proportional humidity is 63%, the average total precipitation is 1063.5
mm, and the average total evaporation is 1886.3 mm (Anonymous, 2000). The soil type of the research area is the
Golbasi series. Golbagi series, which is developed on massive travertines, is included in the Entisol ordo because
they are young soils that do not show much profile development. All profiles of the soils of this series, which have
an AC horizon and are very young, have a clay-tin texture. They are located in almost flat and almost-flat
topographies (Sar1 et al., 1993).

2.2. Plant material

Deltastar F1 — hybrid cucumber species were used in the study. This type is a multi-cucumber type, the fruits
of which are of high quality and homogeneous, have a long shelf life, are suitable for cultivation in the late autumn
and early spring.

2.3. Irrigation implementation and research planning

Irrigation applications were carried out by drip irrigation method. The seven treatments used in the study are:
(1) FULL, traditional control treatment applied without any water deficit in the irrigation water that plant needs
and it was calculated according to the Class-A evaporation pan; (2) DI75, traditional deficit irrigation in which
75% of the amount of water that was applied to the FULL treatment to both sides of the plant roots; (3) DI5O0,
traditional deficit irrigation in which 50% of the amount of water that was applied to the FULL treatment to both
sides of the plant roots; (4) APRD75, 75% of the amount of water applied to the FULL treatment was applied and
irrigated sides of the root zone were alternated every irrigation; (5) APRD50, 50% of the amount of water applied
to the FULL treatment was applied and irrigated sides of the root zone were alternated every irrigation; (6)
FPRD75, 75% of the amount of water applied to the FULL treatment was applied to the same half of the plant root
through the irrigation season, (7) FPRD50, 50% of the amount of water applied to the FULL treatment was applied
to the same half of the plant root through the irrigation season.

The irrigation treatments examined in the study were placed in the greenhouse in a random way and 3 replicates.
Seedlings were planted into the soil according to the random parcel experimental design. The planting process of
the cucumber was carried out leaving 50 cm- of space between plants on the same line and 80 cm-space between
lines. There were 16 plants in each line and a total of 5 lines in each irrigation treatment. Harvesting was carried
out from 14 plants, generally from an iteration of each treatment, taking into account the edge effect. Watering
was planned to be once a week at fixed intervals until flowering, and twice a week from the time of fruit set to the
final harvest. A-Class evaporation container was placed in the greenhouse and the amount of irrigation water
applied to the control (FULL) treatment was calculated with the help of the following Equation (1) using
evaporation measurements taken from this (Kirda et al., 2004; Kaman et al., 2006).

I=KxEp (Eq. 1)

In equation: | refers to the irrigation water (mm); K refers to the coefficient of vegetation cover; Ep refers to
the total evaporation (mm) from the Class-A evaporation container corresponding to the irrigation intervals.

100 mg IY, 30 mg I'* and 200 mg I of nitrogen, phosphorus and potassium fertilizers, respectively were applied
in line with the data obtained from the research results and the manufacturer's practices in the region, which are
considered necessary for the cucumber plant (Kirda and Baytorun, 1999).

2.4. Observations and measurements made on plants and fruits

In order to determine potential changes in the plants and fruits under different irrigation practices in the research,
the parameters of fresh and dried biomass, plant stem diameter, number of leaf, fruit length, fruit diameter, fruit
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weight, water soluble dry matter (\WSDM) were observed and measured.

Biomass measurements were made by cutting plants in 3 replicates, one from each iteration of each treatment.
This process continued from the beginning of the irrigation until the final harvest date. In the calculation of biomass,
the cut plants were divided into stem, leaf and fruits and kept in the drying oven at 65°C until they reached a
constant weight. Then, the amount of biomass on the soil was calculated by weighing and averaging the dried
samples.

Stem diameter measurements were made before starting irrigation applications, six plants (six replicates) were
marked from each treatment to represent each treatment during the whole season.

Fruit length, fruit diameter and fruit weight were measured/weighed at each harvest and monitored throughout
the season.

Apart from the difference in the level of irrigation water and the way of applying irrigation, fertilization,
pruning, spraying, etc. were made equally. Therefore, parameters such as fruit length, fruit diameter, fruit weight,
water soluble dry matter (WSDM) in cucumber plants were affected only by the level of irrigation water applied
and how it was applied.

The data obtained from the study were subjected to variance analysis according to the random parcel
experiential design pattern, and the data with a statistical difference in the averages were evaluated at a 5%
significance level using the Tukey multiple comparison test.

In addition, more detailed information regarding the material and method of the research could be seen in the
publication by Kaman et al. (2022).

3. Results and Discussion

The change between the yield values obtained in the study was found to be significantly different at Tukey's
5% level (Kaman et al., 2022). The 25% less irrigation water of the control treatment (FULL) was applied to the
treatments of DI75, APRD75 and FPRD75, and similarly, the 50% less was applied to the treatments of DI50,
APRD50 and FPRD50. The amount of irrigation water applied to the treatments covered in the study ranged
between 152 mm and 217 mm in the first season and between 89 mm and 148 mm in the second season (Kaman
etal., 2022). Yield values were found to have changed between 12267 kg da™* and 18810 kg da! in the first season,
and ranged between 10001 kg da* and 19168 kg da* in the second season. In the first season of the study, FPRD50
and DI50 treatments were the treatments with the lowest efficiency among irrigation applications, while in the
second season, DI50 treatment was the treatment with the lowest efficiency.

3.1. Fresh and dried biomass

Changes in total fresh and dried biomass of the irrigation treatments examined at the end of the first and the
second seasons are given in Figure 1 and Figure 2, respectively. Additionally, for first season, the detailed
variation of the plant's fresh and dried biomass, including stem, leaf, fruit, blooming and unblooming flower, can
be seen in Figure 3. In general, the biomass value tends to decrease numerically in the treatments with a 50%
water deficit, while pruning operations applied during the season in all treatments also led to decreases in biomass
values. During the plant development season, biomass values varied from treatment to treatment depending on
plant development and leaf pruning. In general, the values of parameters of the fresh and dried biomass were
decreased as expected at the time of pruned (Figure 1, Figure2, Figure 3).

Similarly, when the biomass values of the general average were examined, the APRD50 and FPRD50
treatments were found to be the treatments with the lowest biomass average compared to the control FULL
treatment, which applied no water deficit. However, there was no statistically significant difference between other
irrigation treatments and FULL treatment in terms of biomass values. Hossain et al. (2018) conducted research
and found that varying irrigation levels affected the biomass of cucumber. It has been reported that as the irrigation
water applied to the cucumber decreases, the fruit yield and the amount of biomass decreased significantly
(Bozkurt and Sayilikan Mansuroglu, 2017; Ali et al., 2020; Parkash et al., 2021). Abd EIl-Mageed et al. (2018)
explained that there is a strong relationship between the compound effect of deficit irrigation and growing season
on biomass in cucumber. Similarly, it has been reported that there is a linear relationship between plant water
consumption and biomass in studies that applied deficit irrigation in maize plants (Eck, 1986; Payero et al., 2009;
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Djaman et al., 2013). It was found in another study in which the effects of water deficit applied in the varying
stages of the growth of tomato plant that the water deficit applied until the flowering period suppressed the biomass
significantly while the gradual water deficit applied after the flowering period had caused no significant loss in the
biomass.
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Figure 1. Changes in total fresh and dried biomass at the end of the season of irrigation applications for the
first season in the study.
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Figure 2. Changes in total fresh and dried biomass at the end of the season of irrigation applications for the
second season in the study.

3.2. Stem diameter

In detail, plant stem diameter change 5, 10 and 15 cm above the soil surface and on the soil surface in the first
season of the study can be seen in Figure 4. In the second season of the study, the change in the stem diameter on
the soil surface was given in Figure 5. In the first season, the stem diameter values measured in the soil surface
ranged between 10.8 and 16.7 mm (Figure 4). In the second season, the stem diameter values measured in the soil
surface ranged between 9.5 and 13.3 mm (Figure 5). The change between both years can be explained by the
difference in temperature values. The effect of irrigation treatments on plant stem diameter was found to be
statistically insignificant in both years of the study. Although the stem diameter values changed decimally between
the treatments, this change was found to be statistically insignificant. In some of the studies where the effect of
different irrigation treatments on stem diameter was examined, the effect of applications on stem diameter was
found to be significant, while in some of them it was found to be insignificant. For example, Sdylemez et al. (2020)
found that irrigation levels decreased in cucumber plants grown in perlite and coco peat environments and watered
at different irrigation levels (S1: 125%, S2: 100% and S3: 75%) and stem diameter values decreased significantly.
Cemek et al. (2005) reported that significant changes in stem diameter values were observed depending on the
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irrigation water and plant water consumption. In another study conducted by Bagak (2020) to examine the
application methods of prohexadione-calcium (Pro-We) on the growth of cucumber seedlings, it was found that
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Figure 3. Change of the plant's fresh and dried biomass, including stem, leaf, fruit, blooming and
unblooming flower for first season.
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Figure 5. Plant stem diameter change on the soil surface in the second season of the study.

Pro-Ca applications slightly increased the stem diameter except for the 100 and 200 ppm doses applied at the
seedling stage compared to the control plant; however, this increase was not found to be statistically significant.
In another study conducted by Demirsoy and Aydin (2020) to determine the effects of the use of additional light
sources to sunlight on the quality of cucumber (Beith Alpha F1) seedlings, it was reported that there was no
statistically significant difference in the stem diameter between the applied treatments.

3.3. Number of leaf

Changes in the number of plant leaf of the irrigation treatments examined in the study for the first and the
second season is given in Figure 6 and Figure 7, respectively. The change in the number of plant leaf was affected
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by the applied irrigation program. In general, the number of leaf increased at the beginning of the season until the
end of the season, as expected.

In general, the values of some parameters such as fresh and dried biomass, number of leaves were decreased
as expected at the time of pruned (Figure 1, Figure2, Figure 3, Figure 6, Figure 7).
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Figure 6. Number of leaf changes of the irrigation treatments examined for the first season in the study.
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Figure 7. Number of leaf changes of the irrigation treatments examined for the second season in the study.

3.4. Fruit length

The change in the fruit length for the first and second seasons of the study can be seen in Figure 8 and Figure
9, respectively. In the first season of the study, the fruit length was ranged between 15.9 - 21.8 cm, and in the
second season, it was ranged between 16.3 - 18.9 cm. In the analysis of variance conducted for fruit length values,
there was no statistically significant difference between irrigation treatments except for day 105 following the
planting. The results of the LSD test for day 105 are given in Table 1. There was no statistically significant
difference between the treatments of FULL, FPRD75, APRD50, D175 and FPRD50 in the fruit length. However,
the averages of these treatments were found to be higher than the DI50 treatment. In the FULL and FPRD75
treatments, the fruit length was found to be higher than in APRD75 and DI50 treatments (Table 1). In the second
season of the study, there was no statistical difference between irrigation treatments in terms of fruit length. In a
study conducted by Akin et al. (2020) to examine the effect of mycorrhiza application on yield and yield-related
components of cucumber plant under various irrigation levels, it was reported that the fruit diameter, fruit length
and fruit weight values ranged between 29-36 mm, 134-161 mm and 103-135 g, respectively. In addition, it has
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been reported that the effect of mycorrhiza and irrigation practices on fruit diameter, fruit length and fruit weight
is important (Akin et al., 2020).
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Figure 8. The change in the fruit length in the first season of the study.
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Figure 9. The change in the fruit length in the second season of the study.

Table 1. The LSD test result of the fruit length for the 105™ day after transplanting in the first season of
the study (a=0.05).

Treatment Fruit length
FULL 20.66A
DI75 19.28AB
APRD75 18.58B
FPRD75 20.51A
DI50 16.72C
APRD50 19.36AB
FPRD50 19.10AB
Least Significant Difference 1.6721 1.67

3.5. Fruit diameter

The change in the fruit diameter for the first and second seasons of the study is given in Figure 10 and Figure
11, respectively. The fruit diameter was found to have ranged between 3.3-3.9 cm in the first season and 3.0-4.1
cm in the second season. In the analysis of variance conducted for fruit diameter values, no statistical differences
were found between the treatments.
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Figure 10. The change in the fruit diameter for the first season of the study.
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Figure 11. The change in the fruit diameter for the second season of the study.
3.6. Fruit weight

The change in the fruit weight for the first and second seasons of the study can be seen in Figure 12 and Figure
13, respectively. The fruit weight ranged between 133.2 — 206.3 g in the first season and 108.8 — 194.9 g in the
second season. There was no statistically significant difference in the analysis of variance for the first season. In
the second season, the fruit weight values on day 105 following the planting were found to be statistically
significant (p=0.0078). The results of the LSD test are given in Table 2. When the fruit weight LSD results were
examined, there was no statistical difference between FPRD75 and FULL treatments. However, the treatment of
FPRD75 had a higher fruit weight value than the treatments of APRD75, FPRD50, APRD50, DI50 and DI75
(Table 2).

In the study, the effect of irrigation treatments on fruit length, fruit diameter and fruit weight in general (except
for the fruit length on day 105 following the planting in the first season, fruit weigh on the day 105 in the second
season after planting) were found to be not significant. Bozkurt and Sayilikan Mansuroglu (2017) reported that
there is no statistically significant difference between the applied treatments in terms of fruit weight in cucumber
irrigated at different levels with a subsurface drip irrigation system. Ali et al. (2020) reported that as the water
deficit rate increases in the cucumber plant, the fruit length and weight decrease. These research results are
generally similar to those of this study.
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Figure 12. The change in the fruit weight for the first season of the study.
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Figure 13. The change in the fruit weight for the second season of the study.

Table 2. The LSD test result of the fruit weight for the 72, 105 and 121% day after transplanting in the
second season of the study (a=0.05).

Day after transplanting

Treatment 72 105 121

FULL 159.3 131.5AB 194.9
DI75 148.4 108.8B 154.8
APRD75 154.6 128.2B 189.7
FPRD75 158.8 154.2A 173.7
DI50 155.6 117.4B 177.6
APRD50 131.9 120.5B 164.9
FPRD50 150.6 121.1B 152.2
Least Significant Difference N.S. 25.95 N.S.

3.7. Water soluble dry matter (WSDM)

The rates of water soluble dry matter (WSDM) for the first and second seasons of the study is given in Figure
14 and Figure 15, respectively. The rates of water soluble dry matter (WSDM) ranged between 2.7 and 3.9% in
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the first season. Except for day 97 in the first season after planting, there was no statistically significant difference
between irrigation treatments in the second season WSDM measurements. The WSDM values in the first season
on the day 97 after planting were found to be higher in the treatments where 50% irrigation deficit was applied
and FPRD75 treatments than the other treatments. Dasgan et al. (2013) reported that WSDM values ranged
between 3.62 — 4.12% in cucumber plants grown under the partial root drying (PRD) technique. Ali et al. (2020)
reported that as the water deficit increases in cucumber plants grown through different irrigation levels and
different doses of biofuel, the rate of WSDM increases in the fruit. These research results are generally similar to
those of this research.
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Figure 14. The rates of water soluble dry matter (WSDM) for the first season of the study.
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Figure 15. The rates of water soluble dry matter (WSDM) for the second season of the study.

4, Conclusions

Apart from the irrigation water level and the application methods used in the study, all agricultural operations
such as fertilization, pruning, spraying, etc. were the same in the whole study. For this reason, in the study aimed
to examine the effects of varying levels of deficit irrigation applied through partial root drying (PRD) and
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conventional deficit irrigation on some parameters of cucumber plant such as fresh and dried biomass, plant stem
diameter, number of leaf, fruit length, fruit diameter, fruit weight, water soluble dry matter (WSDM).

It was revealed that 25% and 50% water deficit levels applied through conventional deficit irrigation and partial
root drying (PRD) techniques affected the amount of biomass when compared to the FULL treatment. In general,
the values of some parameters such as fresh and dried biomass, number of leaves were decreased as expected at
the time of pruned.

It was found that it did not affect the parameters such as plant stem diameter, fruit length, fruit diameter, fruit
weight and WSDM. When the results obtained in the study were evaluated, it was seen that water application
techniques (DI, APRD, FPRD) had a significant effect on both plant development and yield when the same amount
of water was given.

As the level of irrigation deficit increases, a decrease in yield was observed. However, the decrease in the
amount of irrigation water and the decrease in yield had not been the same.

Research aiming to save irrigation water is increasingly important, especially in arid and semi-arid regions
where water is scarce and expensive. In this regard, the fact that the decrease in yield remains smaller than the rate
of decrease in irrigation water can be seen as an advantage of PRD treatments.
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