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Abstract: This study was conducted to observe the effects of different drip irrigation levels and traditional
deficit irrigation and partial root zone drying (PRD) techniques on seed cotton yield, yield component and fibre
quality parameters produced from may 505 cotton variety in the Aegean Region of Turkey during the year of
2021. The trial was designated in randomized complete block design with two factors and three replications. In
the study, three different irrigation levels (100, 67 and 33%) and two different (traditional deficit irrigation (DI)
and partial root zone drying (PRD)) applications were investigated. Irrigation water quantity based on
cumulative evaporation from class A pan at 8 day irrigation interval was applied through drip system to full
irrigation (TS-100), deficit irrigation (DI-67 and DI-33) and partial root zone drying (PRD)- PRD-100, PRD-67
and PRD-33. A total of 575 mm irrigation water was applied to TS-100 treatment, while DI-67 and DI-33
treatment plots received 383 and 189 mm; PRD-100 treatment plots received 290 mm, PRD-67 received 193
mm and PRD-33 treatment received 97 mm of irrigation water. The highest seed cotton yield was obtained from
the TS-100 treatments as 511 kg/da, while DI-67 and PRD-100 treatments resulted in yields of 445 kg/ da ve
415 kg/da respectively. It was determined traditional deficit drip irrigation (DI) applications performed higher
seed cotton yields than partial root zone drying (PRD) applications. The applications of different irrigation
approaches and different drip irrigation levels significantly affected seed cotton yield and some crop yield
components as; number of bolls per plant, boll raw cotton weight, single plant yield, 100-seed weight and lint
percentage. According to the results of ANOVA of fiber quality parameters (fiber strength, fiber length, fiber
fineness, uniformity and elongation), the difference between irrigation application approaches and irrigation
levels were found to be significant at a level of p<0.05 and p< 0.01. Finally, it may be concluded that as cotton
is a crop which is sensitive to shortages of moisture in the soil, it is necessary to fully meet its water needs
throughout the growing season in order to obtain high cotton yield and good fiber quality.
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Introduction

Aegean Region is one of the most important agricultural and industrial region in west part of Turkey. All cotton
production areas of this region receive inadequate amounts or inadequate distribution of rainfall. Decreasing
ground water supplies and the high cost of energy also affect production of irrigated cotton. Turkey must take
urgent action to solve the water-shortage problem for important agricultural crops including cotton, wheat, and
other crops in coming years. Nowadays limited availability of irrigation water requires fundamental changes in
irrigation management and urges the application of water saving methods. Under such conditions, different
irrigation systems such as drip irrigation, sprinkler irrigation, subsurface drip irrigation (SDI), and low energy
precision applicators (LEPA) should be considered to provide growers with high irrigation efficiency.
Especially, the use of drip irrigation techniques is inevitable in the near future because of the salinity problem
caused by traditional irrigation methods [1, 2]. Water saving irrigation methods should be followed in order to
save water and maximize yield. Due to the severe competition in urban and rural use and other sectors, the value
of the water will most probably rise shortly [3]. Thus, appropriate irrigation scheduling is required for
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maximizing the yield and water use. In other words, conventional deficit irrigation (DI) is one approach that can
reduce water use without causing significant yield reduction [3]. Partial root zone drying (PRD) is a further
development of deficit irrigation (DI). PRD is commonly applied as part of a deficit irrigation program because
it does not require the application of more than 50-70% of the water used in a fully irrigated program. PRD is
an irrigation technique based on alternately wetting and drying opposite parts of the surface soil under which the
plant root system is thought to be located [4]. Thus, this creates the need for continuous improvement in
irrigation practices, especially in the cotton production of the Aegean region. Turkey’s seed cotton production
meets approximately 44% of the needs of its domestic market. Turkey is among the top 11 cotton production
countries in the world. In 2018/2019, seed cotton acreage and crop production of Turkey is 508 000 ha and 988
000 t, respectively. Average cotton lint yield is about 1944 kg ha-1 [5]. [6] indicated that the period from square
initiation to first flower represents the most critical development period in terms of water supply affecting yield
components. The peak flowering period was the most sensitive to drought and at this time water stress led to the
greatest decrease in yield. Under water stress, decrease in seed cotton yield is primarily due to the reduction in
number of bolls. Water stress affect lint quality; fiber length, strength and micronaire reading as well [7]. In this
respect, [2] applied irrigation at five different rates (full irrigation and four deficit rates) to cotton and found that
the highest application of water regime producing the highest yield, while [8] reported that no yield reduction in
cotton with the deficit water.

Drought not only affects yield but also fiber quality. It is reported that drought in the period when the cotton
fiber is beginning to grow affects fiber length, strength and maturity [7, 9, 10, 11]. It has been found that
drought in the end of the flowering period affects the development of the bolls, and thus increases the proportion
of low-strength and immature fibres [7]. At the head of other factors determining the yield potential of cotton in
drought conditions comes the length of the growth period (early or late) of the cotton cultivar. In drought
conditions, the long growth period of late cultivars may give them an advantage over early cultivars in terms of
yield potential. But on the other hand, in conditions of acute or excessive drought, the yield of early cultivars
may be low, but it is nevertheless higher than that of late cultivars [12, 13].

Water stress occurring during the cotton growing season may reduce final lint yield. Cotton yield is dependent
on the production and retention of bolls, and both can be decreased by water stress [14]. The Aegean region is
one of the most important agricultural and industrial region in Turkey. All cotton production areas of western
Turkey receive inadequate amounts or inadequate distribution of rainfall. Besides different drip irrigation levels,
with proper irrigation application approaches under various irrigation levels should be studied by the
researchers. Therefore, limited availability of irrigation water requires fundamental changes in irrigation
management or urges the application of water saving methods. The aim of this study was to investigate to
research the effects of different irrigation treatments (traditional deficit irrigation-DI and partial root zone
drying-PRD) on seed cotton yield components, and fiber quality parameters for May 505 cultivar of cotton in
Aydm province of western Turkey.

Materials and Methods

This study were conducted during the growing seasons of 2021 at the Agricultural Research Station of Aydin
Adnan Menderes University, Aydin-Turkey at 37° 51° N latitude, 27°51” E longitude. Climate in this region is
semi-arid with total annual precipitation of 644.7 mm. Average seasonal rainfall is 644.7 mm, with 90% of the
rain occurring between November and March. Typical Mediterranean climate prevails in the experimental area.
Table 1 summarizes the monthly mean climatic data compared with the long-term mean climatic data for Aydin
[15]. The growing season temperatures were typical of long term-means (1983-2020) for Aydin located in the
western Aegean region of Turkey. A mean monthly temperature of 17.8 oC according to long-term
meteorological data (1983-2020) in the experimental area. Total rainfall during the growing periods was 105,9
mm in 2021.

The soil type of the experimental area was loam and sandy loam in texture. For the cotton experiment area,
water content at field capacity varied from 18.4 to 23.1 % and wilting point varied from 7.2 to 10,1 % on dry
weight basis. The dry soil bulk densities ranged from 1.35 to 1.52 g/ cm3 throughout the 1.2 m deep profile. The
total available soil water contents within the top 1.2 m of the soil profile was 221 mm. The May 505 cotton
variety was planted on 27 May 2021, with 0.70 x 0.20 m spacing. Before starting the field experiment, 60 kg/ha
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compound fertilizer (containing 15% pure N, 15% P, and 15% K) was applied to the planting area The required
remaining portion of nitrogen was followed by 82 kg/ha as ammonium nitrate 33% before first irrigation.

Table 1: Weather conditions prevailed during the experiments compared to the long- run at the experimental

area
1983-2020
Month Temperature (°C)  Relative Humidity (%) Rainfall (mm)  Evaporation (mm)
May 21 55.2 374 161.3
June 25.6 49.3 18.3 216.5
July 28.3 46.9 6.61 255.4
August 27.7 50.7 6.01 229.5
September 23.7 54.3 16.2 160.1
2021
Month Temperature (°C)  Relative Humidity (%) Rainfall (mm)  Evaporation (mm)
May 23.6 47.3 93.2 151.9
June 26.1 47.3 1.1 204.2
July 30.9 42.2 0.1 269.5
August 30.5 40.3 0 253.6
September 25 48 0.5 151.7

The trial was designated in randomized complete block design with two factors and three replications. In the
study, three different irrigation levels (100, 67 and 33%) and two different (traditional deficit irrigation (DI) and
partial root zone drying (PRD)) applications were investigated. Irrigation management treatments consist of one
full (TS-100), and two traditional deficit (DI-67, DI-33), and three partial root zone irrigation (PRD-100, PRD-
67, and PRD-33). Irrigation water quantity based on cumulative evaporation from class A pan at 8 day irrigation
interval was applied through drip system. Full (TS-100) and traditional deficit irrigation (DI-67, DI-33)
treatments received 100, 67 and 50% of 8 day cumulative evaporation from Class A pan located at the
experimental station, respectively. PRD-100, PRD-67 and PRD-33 received 100, 67 and 33% cumulative pan
evaporation value, respectively, on one half of the plot area (Fig. 1). A wetting percentage of 100% in TS-100
and DI treatments, and 50% in PRD treatments was used in this study [16, 17, 18].

Equation (1) was used to calculate the irrigation water amount for two approaches;

V =P x Ax Epan x WL 1)
Where V is the volume of irrigation water (L), P wetting percentage (taken as 100 % for row crops), A is plot
area (m2), Epan is the amount of cumulative evaporation during a 8-day irrigation interval (mm), WL represents
irrigation levels (0.33, 0.67 and 1.00).

Drip laterals were placed at the center of adjacent crop rows 0.70 m apart in the experimental plots.
Experimental plots were 5 m long and 5 crop rows wide (3.5 m). Irrigation water was used from a deep well
located near the experimental site. The control unit consisted of screen filter with 10 L/s capacity, control
valves, manometers mounted on the inlet and outlet of each unit. Distribution lines consisted of PVC pipe
manifolds for each plot. The diameters of the laterals were 16 mm PE and each lateral irrigated one plant row.
The inline emitters were used with a discharge rate of 4 L/h above 10 m operating pressure. In the system,
emitter and the lateral spacing were chosen as 0.20 and 0.70 m, respectively.

Crop water consumption under varying irrigation regimes was calculated using the soil water balance equation
[19] as;

ET=R+1-D AW (2)
Where, ET is the water use (mm), R is the rainfall (mm), | is the depth of irrigation (mm), D is the depth of
drainage (mm), and AW is the change of soil water storage in the measured soil depth.

Seed cotton yield was determined by hand harvesting in the three center rows of each plot on November 16,
2021 (Fig.1). At harvest time, the plants in the three middle rows were harvested by hand and weighed, and the
cotton yield of the plot was found. At the same time, a sample of 500 g of raw cotton was taken from each plot
and sent to the Fiber Quality Laboratory of the Nazilli Cotton Research Institute-Aydin/TURKEY for
determination of fiber strength, fiber length, fiber fineness, uniformity and elongation. Fiber characteristics were
determined using an HVI (High Volume Instrument) from fiber taken from each plot. The yield components
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examined in this study are; number of bolls per plant (no/plant), boll raw cotton weight (g), single plant yield (g
Iplant), 100-seed weight (g) and lint percentage (%). In order to determine the differences between irrigation
treatments, the data relating to all the parameters described above were subjected to variance analysis. The Least
Significant Differences (LSD) test was used for comparing and ranking the treatments. Differences were
declared significant at p < 0.05. Variance analysis and LSD tests were carried out with the use of the TARIST
program, which was developed for this purpose [20].

¥
%

Figure 1: Appearance from cotton harvest plot

Results & Discussion
The total irrigation water amounts applied, seasonal water use and average seed cotton yield data were presented
in Table 2. Altogether 7 treatment irrigations varying from 59 to 165 mm in TS-100 plots were practiced. The
first irrigation was applied on July 29 and irrigations were lasted on September 11, in 2021, respectively.
Treatments received irrigation water varying from low of 97 mm in PRD-33 plots to high 575 mm in full
irrigation plots (TS-100). A total of 290 mm was applied to PRD-100 treatment plots.

Table 2: Seasonal irrigation water, water use and average seed cotton yield data for different treatments

Irrigation Seasonal irrigation Seasonal Average seed
treatment water (mm) water use (mm) cotton yield (kg/da)
TS-100 575 666 511

DI-67 383 528 445

DI-33 189 344 365

PRD-100 290 426 415

PRD-67 193 385 345

PRD-33 97 220 285

Seasonal plant water use values varied in connection with the irrigation water applied to the treatments and the
amount of moisture at planting and harvest. At the same time, although it has a great effect on plant water
consumption, there was 105,9 mm rain on the experimental area during the growing season. Plant water use was
higher at full irrigation level (TS-100) than in the deficit (DI) and PRD irrigation plots. Water use values
increased with increasing irrigation levels in each irrigation approaches. Seasonal water use varied from 220 to
666 mm among the different treatments. The highest water use was observed in TS-100 treatment as 666 mm,
and the lowest water use was measured in PRD-33 treatment as 220 mm. This was followed by PRD-67 and DI-
67 treatments, 385 and 528 mm in the growing season, respectively (Table 2). The seasonal water use values
was obtained from treatments PRD-100 as 426 mm. Seasonal water use in the full irrigation treatment S1, was
in agreement with results obtained by [21] in the Aydin plain with the drip system and who determined water
use values as 800 mm. Seasonal water use of cotton under the same region has been reported as 899 mm by
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[22]; as 855-882 mm by [23] under furrow irrigation system; as 265-753 mm by [2] and as 268-754 mm by [24]
under drip irrigation system.

Seed cotton yields varied from 285 to 511 kg/da among the treatments (Table 2). The highest average seed
cotton yield was observed in TS-100 treatment as 511 kg/da and the lowest yields were found in PRD-33
treatment as 285 kg/da. PRD-100 and DI-67 treatments resulted in nearly the same cotton yields (415 and 445
kg/da, respectively). On the other hand, the response of seed cotton yield to different irrigation treatments
(variance analyze) are given in Table 3. Data obtained from study showed that seed cotton yield was
significantly affected by irrigation levels and irrigation application methods (p< 0.01). There was no interactions
between irrigation application methods (App.) and irrigation levels (IL) were observed for any investigated
parameters in year. Traditional full and deficit irrigation (TS-100; DI) methods resulted in higher yield than
partial root zone drying (PRD) applications. Seed cotton yield was found to increase with irrigation water levels.
Examining these results from the point of view of irrigation levels (IL), three groups formed in year. The first
group consisted of the 100% treatments where no water restriction had been applied in the whole growing
season, treatments in which water had been applied at the 67 % level were second, and treatments which had
received water at the 33 % level formed the third group. Especially, as the irrigation level increased, seed cotton
yield were increased in all applications. The highest average yield was obtained from IL-100 treatment as
463.1kg/da, followed by IL-67 treatment as 395.0 kg/da. The lowest yield was obtained from IL-33 treatment as
325.0 kg/da.

Table 3: Seed cotton yield (kg/da) as influenced by irrigation applications and irrigation levels
Irrigation application Traditional full and deficit irrigation (TS-100; DI)  440.4a

methods (App.) Partial root zone drying (PRD) 348.3b

F value (App.) *x
LSD ws 13.632
IL-100% 463.1a
S IL-67% 395.0b
Irrigation levels (IL) 1L-33% 325 0c

F value (IL) **
LSD os 16.696

App. X IL ns

*P< 0.05; **P< 0.01; ns: not significant
In a column values with a common letter are not significantly differ from one another using LSDys
A significant decline in seed cotton yield under deficit irrigation treatment is reported in many previous

researches.

According to the results of a study conducted on drip irrigated cotton in Aydin area, the highest cotton yield was
achieved from a treatment in which 100 % of the amount of evaporation from a class A-pan was applied at 8-
day irrigation interval [25]. On the other hand, the highest seed cotton yield (5870 kg/ha) was reported in the
Harran plain from the full irrigation treatment (100%) with 6-day irrigation interval using drip irrigation method
[1]. The average seed cotton yield was obtained as 5760 kg/ha under drip irrigated treatment in western Turkey
[24]. Another Aydin plain conditions the highest average raw cotton yield was obtained from S1 treatment
(Carisma-V1) as averaging 6300 kg/ha. It was determined Carisma (V1) cultivar performed higher yields than
Candia (V2) and Gloria (V3) [26]. Similar results were obtained by [21] as 5985 kg/ha at the same conditions.
The results observed in this research were in agreement with the others given above. In evaluations conducted
previously, it has been found that irrigation level have significant effect on seed cotton yield. It has been
concluded that the most proper irrigation programme suggested for achieving highest cotton yield would be
using the delinted seed applications under water abundant conditions in which the crop water requirements were
fully met by 1L-100 treatment (treatment D1).

Number of bolls per plant significantly (p<0.01) increased with increasing the rate of irrigation water applied.
The 1L-100% plots showed the highest number of bolls, the lowest one was determined from the 1L-33% plots,
respectively. In general, the amount of irrigation water tended to increase bolls production per plant for growing
seasons. Similar trend have been reported for cotton [27, 11, 28, 14]. Considering boll raw cotton weight, the
irrigation application methods and different irrigation levels (p<0.0) had a significant impact on cotton yield
(Table 4). In study year, an increase in irrigation water levels caused an important improve in the weight of seed
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cotton. The treatments with the highest irrigation water levels produced the most substantial seed cotton,
whereas the treatments with the lowest irrigation water levels produced the lowest weight seed cotton. The
determination of seed cotton weight in previous studies was established as 6.32-6.36 g [29], 2.60-3.35 g [30]. In
a study in which the drip irrigation method was applied under Aydin plain conditions, boll weights varied on
average between 3.51 and 6.18 g; between 5.4 and 6.6 g; between 4.6 and 6.0 g according to different irrigation
applications and cotton varieties, respectively [24, 18, 31, 32]. The differences may be due to the preferred
variety [33], the amount of irrigation water [30].
The single plant yield values varied from 45.48 to 64.88 g/plant in relation to the irrigation applications and
irrigation levels. Examining single plant yield values in the Table 4, it is seen that the irrigation application
methods and different irrigation levels (p<0.0) had a significant impact on cotton yield. Traditional full and
deficit irrigation (TS-100; DI) treatments produced more single plant yields than partial root zone drying (PRD)
treatments. On the other hand, the first group was formed from treatments which received full (100%) irrigation
water, and the last group was formed from the treatments which received 33 % irrigation water. Under Aydin
conditions, the average single plant yields varied between 75 and 111 g and between 58 and 82 g in relation to
the cultivars and irrigation programmes [34, 18, 31, 32].
Examining 100-seed weight in Table 3, it is seen that the difference both application methods (Traditional full
and deficit irrigation (TS-100; DI) and partial root zone drying (PRD) and irrigation levels were insignificant
(ns). The highest value was obtained from the treatments which received the full amount of water (100%).
Similar to the other quality characteristics, 100-seed weight values in all irrigation treatments showed a decline
in relation to irrigation water restriction. In three different experiments in Aydin conditions, researchers
determined different 100-seed weight values with an average of 9.80-11.24 g by [22]; 9.31-11.20 g by [21]; and
9.91-13.13 g by [38] in connection with different irrigation methods and irrigation programmes. The observed
differences in the 100 seed weights between the current investigation and the prior study could potentially be
attributed to varietal distinctions [11].
Examining lint percentage values, it is seen that there were a significant difference between application methods
and irrigation levels. These values varied from 41.21 to 42.55 % in growing season. The study showed an
increase in ginning yield with an increase in the amount of irrigation water in studt year. The highest ginning
yield was determined in the FI-D1 application, while the lowest yield was obtained in the PRD applications. In a
study carried out on the Nazilli 84 cultivar of cotton under Antalya conditions using furrow and drip irrigation
methods, and reported of 41.42% with furrow irrigation and 42.06% with drip irrigation [39]. In the same way,
values of 43-44% reported by [40]. In a study applying surface irrigation methods values of 44-45% and 41.6-
44.3% were reported by [38] and [39]. In another study in the same region, using the drip irrigation method lint
percentage values of 39.96-40.02% were determined by [35]. Also, in a study under restricted irrigation
conditions, lint percentage values varied between 43% and 45% according to irrigation levels [40]. Another
researcher in the same region reported these values as 39.8-41.7% [22].

Table 4: Yield components of seed cotton data for different treatments

Boll raw Single

Number of 100-seed Lint
cotton plant X
bolls . ; weight percentage
(number) weight yield @ (%)
(@) ()
Irrigation Traditional full and deficit
application irrigation (TS-100: DI) 10.44 5.92a 61.73a 10.76 42.52a
methods Partial root zone drying
10.66 4.60b 48.75b 8.92 41.61b
(App) (PRD)
LSDos - 0.397 1.933 - 0.584
Irrigation % 100 12.33a 5.81a 64.88a 10.66 42.65a
Level % 67 10.33b 5.41b 55.36b 10.45 42.33a
(IL) % 33 9.00b 4.55b 45.48c 8.41 41.21b
LSDys 1.815 0.486 2.368 - 0.715
App ns *% *% ns *%k
IL ** ** ** ns **
App X IL ns ns ns ns ns

*P< 0.05; **P< 0.01; ns: not significant
=
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Table 5 shows the values relating to cotton fiber quality obtained in the study, and also same table gives the
results of variance and the LSD tests of this research. In study year, the irrigation application methods (p<0.05)
and different irrigation levels (p<0.01) had a significant impact on fiber fineness. However, the interaction
between irrigation application methods and irrigation water level did not show a significant effect on fiber
fineness. The effect of water deficit on fiber fineness was not consistent throughout the year. Fiber fineness
values varied from 5.74 (IL-%100) to 5.48 (IL-%33). These results were in agreement with the results reported
by [2]; [24] and [41]. On the other hand, in Aydin conditions, reported fiber fineness values varied from 4.28 to
4.76 micronaire [21].
Examining fiber length in Table 5, it is seen that the difference between the irrigation approaches were
insignificant, while the difference between irrigation levels were significant at the p<0.01 level. The highest
fibre length (30.50 mm) was obtained from the IL-%100 irrigation level and occurred in the first group (a)
(Table 5). IL-%100 treatment resulted in highest fiber length in the study and followed by IL-%67 and 1L-%33
as shown in Table 5. The findings obtained in the study were similar to most of the previous research into
determining the effects of different irrigation level on cotton cultivars [2, 24, 41, 37].
Examining fibre strength in Table 5, it is seen that the both the irrigation application methods and irrigation
levels were not significant in the study. The highest value was obtained from the I1L-%2100 irrigation level as
33.94 g/tex and followed by IL-%67 and 1L-% 33 as shown in Table 5. Studies of gene action suggest that,
within upland cotton genotypes there is little non-additive gene action in fiber strength [35]; that is, genes
determine fiber strength. These results were in agreement with the results reported by [2, 24, 41, 42]. In
addition, under Aydin conditions fiber strength values varied between 29.96 and 31.2 g/tex in 2018 according to
drip irrigation treatments [21].
The effects on fiber elongation and uniformity index of the study treatments, from the point of view of the
irrigation levels and irrigation approaches were found to be significant at the p<0.05 and p<0¢01 levels. In the
year of the study, these values varied from 7.11% to 7.54% and varied from 83.92% to 85.24%. These results
were in agreement with the results reported by [21] in Aydin province.

Table 5: Cotton fiber quality data for different treatments

Fiber Fiber Fiber Uniformity Fiber
fineness length strength percentage elongation
(micronaire)  (mm) (g/tex) (%) (%)
Irrigation Traditional full and
N deficit irrigation (TS- 5.66a 30.25a 33.61 85.24 7.44a
application 100; DI)

?KproaCheS Partial _root  zone g gg, 20276 3172 84.93 7.28b
Pp) drying (PRD) ' ' ' ' '
LSDys 0.083 0.644 - - 0.102
Irrigation % 100 5.74a 30.50a 33.94 86.19a 7.54a
Level % 67 5.61b 30.17b 32.77 85.15b 7.39b
(IL) % 33 5.48¢c 28.61c 31.29 83.92c 7.11c
LSDos 0.102 0.789 - 0.578 0.125
App * *x ns ns *

IL ** ** ns ** **
App X IL ns ns ns ns ns

*P< 0.05; **P< 0.01; ns: not significant
In a column values with a common letter are not significantly differ from one another using LSDys

Conclusion

In this study, we evaluated the effects of partial root zone drying (PRD) and deficit irrigation (DI) strategies on
yield, yield components and fiber quality of the drip irrigated cotton crop under Aegean semi-arid climatic
conditions in western Turkey in 2021. According to the results obtained from the study, the highest seasonal
plant water use value was obtained from IL-100 irrigation treatment for all application approaches. Seasonal
water use varied from 220 to 666 mm in growing season. Irrigation levels (IL) had significant effects on seed
cotton yield at a p<0.01 level. The highest average yield was obtained from TS-100 treatment as 511 kg/da,
followed by PRD-33 treatment as 285 kg/da. Regarding the yield components (number of bolls per plant, boll

raw cotton weight, single plant yield, 100-seed weight and lint percentage) the difference between irrigation
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application methods (traditional full and deficit irrigation (TS-100; DI) and partial root zone drying (PRD) and
different irrigation levels were significant at a level of p<0.05 and p<0.01. According to the results of ANOVA
of fiber quality parameters (fiber strength, fiber length, fiber fineness, uniformity index and elongation), both
irrigation application approaches and irrigation levels were found to be significant. Finally, it may be concluded
that as cotton is a crop which is sensitive to shortages of moisture in the soil, it is necessary to fully meet its
water needs throughout the growing season in order to obtain high seed cotton yield and good fiber quality.
However, if water resources in the area are limited, then restricting water to a level of only 33 % may produce
acceptable results.

Acknowledgment
This paper includes part of the results obtained from a research project funded by the Aydin Adnan Menderes
University Scientific Research Coordination Services (BAP Project Number: ZRF-21041, Aydin/Turkey).

References
[1]. Yazar, A., Sezen, S.M., & Sesveren, S. (2002). LEPA and Trickle irrigation of cotton in the Southeast
Anatolia Project (GAP) area in Turkey. Agricultural Water Management, 54(3), 189-203.
[2]. Dagdelen, N., Basal, H., Yilmaz, E., Giirbiiz, T., & Akcay, S. (2009). Different drip irrigation
regimes affect cotton yield, water use efficiency and fiber quality in western Turkey. Agricultural
Water Management, 96(1), 111-120.

[3]. Bouwer, H. (2000). Integrated water management emerging issues and challenges. Agricultural Water
Management, 45, 217-228.
[4]. Stanhill, G.S. (2002). Is the class-a evaporation pan still the most practical and accurate

meteorological method for determining irrigation water requirements? Agricultural Forest
Meteorology, 112, 233-236.

[5]. Anonymous, (2018). T.C. Ministry of Customs and Trade. Cotton Report, pp.2-3. Ankara, Turkey (in
Turkish).

[6]. Krieg, D.R. (1997). Genetic and environmental factors affecting productivity of cotton. Proc.
Beltwide Cotton Prod. Res. Conf. p: 1347.

[71. McWilliams, D. (2004). Drought strategies for cotton. Cooperative Extension Service Circular 582
College of Agriculture and Home Economics (available on-line at
-http://www.cahe.nmsu.edu/pubs/circulars. Verified on 15 October 2017).

[8]. Falkenberg, N.R., Giovanni, P., Cothren, J.T., Leskovar, D.l. & Rush, C.M. (2007). Remote sensing
of biotic and abiotic stress for irrigation management of cotton. Agric. Water Manage, 87(1), 23-31.

[9]. Johnson, R.M., Downer, R.G., Bradow, J.M., Bauer, P.J., & Sadler, E.J. (2002). Variability in cotton
fiber yield, fiber quality, and soil properties in a southeastern coastal plain. Agron. J. 94, 1305-1316.

[10].  Ritchie, G. L., Bednarz, C.W., Jost, P.H., & Brown, S.M. (2004). Cotton growth and development.
Cooperative Extension Service and The University of Georgia College of Agricultural and
Environmental Sciences. Bulletin 1252.

[11].  Mert, M. (2005). Irrigation of cotton cultivars improves seed cotton yield, yield components and fibre
properties in the Hatay region, Turkey. Acta Agriculturae Scandinavica, 55, 44-50.

[12].  Williams, D. Mc. (2003). Drought Strategies for Cotton. Cooperative Extension Service. Circular
582. College of Agriculture and Home  Economics. Available online at
http://cahe.nmsu.edu/pubs/_circulars/CR582.pdf (verified 4 September 2017).

[13].  Edmisten, K., Crawford, J., & Bader, M. (2007). Drought Management for Cotton Production. North
Carolina Cooperative Extension. North Carolina State University, Raleigh, North Carolina. Available
online at http://www.ces.ncsu.edu/disaster/drought/drought_management_for_cotton_production.pdf
(verified 4 September 2008).

[14].  Pettigrew, W. T. (2004). Moisture deficit effect on cotton lint yield, yield components, and boll
distribution. Agronomy Journal, 96, 377-383.

[15].  Anonymous, (2021). Climatic Report of Aydin Province, State Meteorological Organization
Publications, Ankara/TURKEY.

=
‘*‘3_,‘ SR
’% Journal of Scientific and Engineering Research

147



AKTAS N & DAGDELEN N Journal of Scientific and Engineering Research, 2024, 11(8):140-149

[16].
[17].
[18].
[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

=

Howell, T.A., Cuence, R.H., & Solomon, K.H. (1990). Crop yield response. In: Management of Farm
Irrigation Systems. (G.J. Hoffman, et al), ASAE, St. Joseph, MI, 93-122.

Bozkurt Y., Yazar A., Gencel B., Sezen S.M. (2006): Optimum lateral spacing for drip-irrigated corn
in the Mediterranean Region of Turkey. Agricultural Water Management, 85: 113-120.

Yazar, A., Gokgel, F., & Sezen, M.S. (2009). Corn vyield response to partial rootzone drying and
deficit irrigation strategies applied with drip system. Plant Soil Environ., 55,(11): 494-503.

Heerman, D.F. (1985). ET in irrigation management. In: Proceedings of the National Conference on
Advances in Evapotranspiration. 16-17 December 1985, Transactions of the ASAE, 323-334.
Acikgdz, N., Aktas, M.E., Mokhaddam, A.F., & Ozcan, K. (1994). Tarist an agrostatistical package
programme for personel computer. Ege Univ. Fac. of Agriculture, Field Crops Symposium, izmir,
Turkey. (in Turkish with English abstract).

Erten, E., & Dagdelen, N. (2020). The effects of water stress on yield, yield component and quality
parameters of drip irrigated cotton in Aydin province. Journal of Scientific and Engineering Research,
7(2), 212-2109.

Sezgin, F. (2001). Biiyiik Menderes Havzasinda Pamuk Tariminda Kisitlh Sulama Programi
Uygulama Olanaklarinin Belirlenmesi. 3. Ulusal Hidroloji Kongresi (3rd National Hydrology
Congress), 27-29 Haziran 2001, Izmir, s. 545-552 (in Turkish with English abstract).

Dagdelen, N., Yilmaz, E., Sezgin, F. & Glirbiiz, T. (2006). Water-Yield Relation and Water Use
Efficiency of Cotton (Gossypium hirsutum L.) and Second Crop Corn (Zea mays L.) in Western
Turkey. Agricultural Water Management,82: 63-85.

Basal, H., Dagdelen, N., Unay, A., & Yilmaz, E. (2009). Effects of deficit drip 1rrigation ratios on
cotton (Gossypium hirsutum L.) yield and fiber quality. Journal of Agronomy & Crop Science,
195(1),19-29.

Dagdelen, N., Yilmaz, E., Sezgin, F., Giirbiiz, T., & Akgay, S. (2005). Effects of Different Trickle
Irrigation Regimes on Cotton (Gossypium hirsutum L.) Yield in Western Turkey. Pakistan of
Biological Sciences, 8(10): 1387-1391.

Dagdelen, N., Giirbiiz, T., & Tunali, S.P. (2019). Response of Different Cotton Cultivars to Water
Stress on Water-Yield Relations Under Drip Irrigation Conditions in Aydin Plain. Derim, 36(1): 64-
72 (in Turkish with English abstract).

Ertek, A., & Kanber, R. (2001). Effects of Different Irrigation Programs on the Growth of Cotton
Under Drip Irrigation. Turkish Journal of Agriculture and Forestry, 25, 415-425 (in Turkish with
English abstract).

Onder, D., Akiscan, Y., Onder, S., & Mert, M. (2009). Effect of different irrigation water level on
cotton yield and yield components. African Journal of Biotechnology, 8(8), 1536-1544.

Zhang, D., Luo, Z., Liu, S., Li, W., WeiTang, & Dong, H. (2016). Effects of deficit irrigation and
plant density on the growth, yield and fiber quality of irrigated cotton. Field Crops Research, 197, 1—
9. doi: 10.1016/j.fcr.2016.06.003.

Singh, Y., Rao, S. S., & Regar, P. L. (2010). Deficit irrigation and nitrogen effects on seed cotton
yield, water productivity and yield response factor in shallow soils of semi-arid environment.
Agricultural Water Management, 97(7), 965-970. doi: 10.1016/j.agwat.2010.01.028.

Giirbiiz, T., Tunali, S.P., Dagdelen, N. & Yorulmaz, A. (2020). The effects of water stress and seed-
coated techniques on yield, yield component and quality parameters of cotton cultivar in Aydin
province. Journal of Scientific and Engineering Research 7(6), 104-111.

Tunaly, S.P., Giirbiiz, T., Akgay, S., & Dagdelen, N. (2019). Aydin Kosullarinda Pamuk Cesitlerinde
Su Stresinin Verim ve Verim Bilesenleri ile Lif Kalite Ozellikleri Uzerine Etkileri. COMU Zir. Fak.
Derg. (COMU J. Agric. Fac.) 7 (1), 161-168. (in Turkish with English abstract)

Amanov, B., Muminov, K., Samanov, S., Abdiev, F., Arslanov, D., & Tursunova, N. (2022). Cotton
Introgressive Lines Assessment Through Seed Cotton Yield and Fiber Quality Characteristics. Sabrao
Journal of Breeding and Genetics, 54(2), 321-330. doi: 10.54910/sabrao2022.54.2.9.

ﬁa{;&:
AIP Journal of Scientific and Engineering Research

148



AKTAS N & DAGDELEN N Journal of Scientific and Engineering Research, 2024, 11(8):140-149

[34].

[35].

[36].

[37]

[38].

[39].

[40].

[41].

[42].

e

o
AR

i;&:
AIP Journal of Scientific and Engineering Research

Akgay, S., & Dagdelen, N. (2018). Effect of deficit wrrigation on some agronomic traits of cotton
(Gossypium hirsutum L.) cultivars differing in maturity. International Journal of Engineering Science
Invention, 7 (6: 1V), 54-59.

Dagdelen, N., F. Sezgin, T. Giirbiiz, E. Yilmaz, E.& S. Akgay (2009) Effects of Different Irrigation
Intervals and Levels on Fiber Quality and Some Yield Characteristics of Cotton, Journal of Adnan
Menderes University Faculty of Agriculture, 6,(1), 53-61.

Giileryiiz, H. & Ozkan, B. (1993). Antalya Kosullarinda Karik ve Damla Sulama Y®éntemlerinin
Pamuk Veriminin Etkilerinin Karsilastirilmasi, Tarim ve Kdyisleri Bakanligi, Akdeniz Tarimsal
Aragtirma Enst., Yaym No:13, Antalya, s.73. (in Turkish with English abstract)

Ozkara, M. & A. Sahin (1993). Ege Bélgesinde Farkli Sulama Programlarmin Nazilli-84 ve Nazilli-
87 Pamuk Cesidinin Verim ve Bazi Kalite Ozelliklerine Etkileri, Menemen Arastrma Enst.
Midiirliigii Yayinlari, Genel Yaym No:193, Menemen, s. 58 (in Turkish with English abstract).
Dagdelen, N., Yilmaz, E., Sezgin F. & S. Bas (1998). Son Su Uygulama Zamaninin pamuk Kalitesi
ve Bazi Verim Ozellikleri Uzerine Etkisi, Ege Bolgesi 1. Tarim Kongresi (Aegean Region I.
Agriculture Congress) Cilt:2, 7-11 Eyliil 1998, Aydin, s.93-101.( in Turkish with English abstract).
Ertek, A. & R. Kanber (2000). Determination of the Amount of Irrigation Water and Interval for
Cotton With the Pan-Evaporation Method. Turkish Journal of Agriculture and Forestry, 24(2), 293-
300 (in Turkish with English abstract).

Yilmaz, E. (1999). Biiyiik Menderes Ovasinda Pamuk Bitkisinde Kisitli Sulama Uygulamasinin
Verim ve Baz1 Kalite Ozelliklerine Etkisinin Arastirilmasi, (Doktora Tezi), Ege Uni. Fen Bil. Enst.,
Izmir (Ph. D. Thesis in Turkish with English abstract).

Basal, H., Sezener, V., Canavar, O., Kizilkaya, K. & Dagdelen, N. (2014). Effects of water stress and
plant density on cotton (Gossypium hirsutum L.) cultivars differing in maturity and seed size: 1. yield
components and fiber quality parameters. International Journal of Agriculture Innovations and
Research 3(3), 755-760.

Unlu, M., Kanber, R., Koc, D.L., Tekin, S. & Kapur, B. (2011). Effects of deficit irrigation on the
yield and yield components of drip irrigated cotton in Mediterranean environment. Agricultural Water
Management 98, 597-605.

149



