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Abstract: This study was carried out to determine the effects of different nitrogen doses and plant density on cotton
yield, fiber quality criteria and some physiological properties.

A field experiment was conducted according to the split plots design in randomized blocks with 4 replications and 4
different nitrogen doses (6, 12, 18 and 24 kg da™' N) were formed in the main plots and plant density (5, 10 and 15 cm) in
the sub plots. In the study, it was determined that there were significant statistical differences between applications in
terms of seed cotton yield, number of sympodial, monopodial branches and number of nodes. It was determined that
plant density had a significant effect on seed cotton yield and number of sympodial branches, nitrogen doses had a
significant effect on the number of monopodial branches and number of nodes, and the interaction of nitrogen dose x
plant density was effective on plant height.

The results showed that the highest seed cotton yield was obtained from 5 cm intra-row and the highest number of
sympodial branch was obtained from 15 cm plant density. Among the nitrogen doses, it was determined that the highest
number of monopodial branches and number of nodes were obtained at the nitrogen dose of 6 kg da™.

As a result of the study, in the light of this information, it was concluded that the Olivia cotton variety can be
recommended because it has the highest yield when planted in 5 cm intra-row and also has the highest monopodial and

sympodial branches when a nitrogen dose of 6 kg da™ is applied.
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INTRODUCTION

The main purpose in cotton farming is to obtain
more and higher quality products from a unit area. The
amount and quality of product to be obtained from a
unit area are determined by the genetic potential of the
variety cultivated, the environmental conditions in
which it is located, the cultivation technique applied to it
and the interactions between them [1]. Seed cotton
yield varies depending on the genetic structure of the
variety used, the genetic yield potential of the variety,
the maintenance processes applied by the producers
who are effective in the emergence of this potential and
the environmental conditions of the region where it is
grown.

Rational plant density is important for high yield. A
suitable plant density can provide a beneficial
microenvironment  (canopy temperature, relative
humidity and light transmittance) for the plant canopy in
the formation of high yield along with the growth and
development of the plant [2]. A suitable plant density
can not only maximize cotton yield and fiber quality,
but also reduce cost inputs by minimizing seed use
without reducing yield [3].
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While some researchers stated that they did not
determine significant differences in total seed cotton
yield due to changes in plant density [4-5]. Some
researchers stated that there were decreases in yield
with excessive or inadequate plant densities [6].
Studies have shown that fiber yield increases with
increasing plant density per unit area [7] and that plant
density has a positive effect on yield increase (40.7%)
[3], while some studies reported that plant density
weren’t effected on yield [8].

Planting when the most suitable climatic conditions
occur positively affects yield and quality. On the other
hand, it has been stated that genotypes tolerant to
climatic changes such as temperature and CO,
increase will have shorter height and this situation will
negatively affect the development and weed
competition in the early development period. It is
recommended to increase plant density to minimize
these negativities [9].

In order for plants to grow and develop, the
application of macro and micro nutrients in the required
doses and on time is necessary to increase the
optimum yield and quality of cotton. It is known that six
macro nutrients (N, P, K, S, Ca, Mg) are necessary for
plants to grow and develop [10]. Nitrogen is one of the
most important elements and is an element that makes
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a significant contribution to plant physiology [11]. One
of the necessary fertilizers for plants, perhaps the most
important, is nitrogenous fertilizers. Nitrogen is a highly
needed and generally limiting element by plants and
plays an important role in many basic processes such
as photosynthesis, protein synthesis, carbon balance,
as well as enzyme and hormone activity. The role of N
in plant life is very important because it enters the
structure of proteins [12].

Nitrogen, which the cotton plant uses more than
other nutrients, is an important element that affects
yield and quality. Nitrogen affects different
developmental periods and physiological processes of
the plant, nitrogen deficiency limits dry matter
accumulation in leaves, stems and bolls, dry matter
weight and leaf area index decrease significantly in
nitrogen deficiency, and despite these negativities,
photosynthesis, transpiration and stomatal
conductance are not affected by nitrogen deficiency in
the upper leaves of the canopy [13].

While appropriately increasing nitrogen fertilizer can
increase dry matter accumulation and chlorophyll
content, excessive nitrogen doses cause imbalance in
carbon and nitrogen metabolism, excessive vegetative
growth, late maturation, and can reduce yield and
nitrogen use efficiency [14].

Plant density and nitrogen doses are the most
important applications in cotton production and are
necessary research topics for an economical
production planning and input management, and the
optimum level of these applications should be ensured
by the research to be conducted. Although there are
many studies examining plant density and nitrogen
doses, research findings examining nitrogen doses at
different plant densities are limited.

This study was conducted to examine the yield,
yield components, fiber quality criteria and some
physiological performances of plants by applying
different nitrogen doses at different plant densities.

MATERIALS AND METHODS
Experimental Site

The field trial was carried out in the experimental
area of Siirt University Faculty of Agriculture
department of field crops in 2022. The experiment was
conducted in randomized blocks according to the split
plot design with 4 replications. In the experiment,

nitrogen doses (6, 12, 18 and 24 kg da™) formed the
main plots and plant densities (5, 10 and 15 cm)
formed the sub-plots.

Orion cotton variety was used as plant material
which was supplied by the private sector. Orion cotton
variety is a late maturing variety and its leaves are less
hairy [15].

The experimental area is located in the center of
Siirt province, in the Kezer campus, in the Siirt
University experimental area, at 37°58' North latitude,
41°51' East longitude and 930 m above sea level.

The climate in this region, summers are hot and dry,
while winters are very cold and generally partly cloudy.
Temperatures normally vary between -2°C and 37°C
throughout the year. While winters can drop below -
8°C, summers can exceed 40°C. There is usually no
precipitation between June and October. The
temperature difference between night and day is high.

The minimum, maximum and average temperature
for the year 2022 and long-terms are given in Figure 1,
precipitation (mm) and relative humidity (%) values for
the year 2022 and long- term are given in Figure 2.

When Figure 1 is examined, it is seen that the
maximum temperature in 2022 is higher than in long-
term, the highest temperature was 42 °C in July and is
5 °C higher than the long-term average temperature,
and the minimum temperature is similar to the long-
term average temperature.

In Figure 2, it is seen that the precipitation in April is
quite low compared to long-term according to the
monthly precipitation amount of 2022. This shows that
the soil contains less groundwater in 2022.

The agricultural land where the experiment was
carried out consists of flat and medium deep soils. Due
to the high amount of clay minerals contained in the
soil, it expands and swells in winters, and in summers,
cracks deepening to depths of 70-80 cm from the
surface occur due to high temperatures and drought.
Before planting, soil samples were taken from the
experimental area and analyzed for soil properties and
nutrient element content. The results of analysis are
given in Table 1.

As shown in Table 1, the soil had a slightly
calcareous structure, with little organic matter, the pH
was slightly alkaline, and the soil texture was clayey.
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Figure 1: Minimum, maximum and average temperature during 2022 and long-term period.
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Figure 2: Average rainfall during 2022 and long-term period.

The electrical conductivity was unsalted. The amount of ~ Table 1: 20"‘9_ 'mi":ia"t Soil Properties of the
nitrogen in the soil was low, available phosphorus was Xparimenta’ Area
very low and available potassium was adequate.

Analysis Results of Analysis Evaluation
Field Experiment pH 7.70 Slightly alkaline
) ) ) EC 0.09 dS/m Unsalted
The trial area was plowed deeply with a plow in the - -
Lime %2.55 Slightly calcareous

autumn and then surfaced with a cultivator before » —
planting in the spring. Before planting, the field was dug Soil texture | S2n%: /(’27'?/02';'7 7%20.0 Clay Clayey
twice and the trial area was made ready for planting.

. Organic matter %0.94 Very low
After the land was prepared for planting, the plot was Available
. . . val
done according to the trial plan and the boundaries of phosphorus 2.96 kg/da Very low
the plots were determined. The planting operations in Available 136.65 kalda Adeauate
the trial were carried out with a trial drill on May 13, potassium oo kg q

2022. Nitrogen %0.099 Low
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Each parcel was composed of 16.8 m?, 2.8 m wide
and 6 m long parcels with 4 rows. The distance
between the rows was kept constant at 0.7 m during
planting, and 2 m space was left between the blocks.
The intra-row spacing was determined by measuring
with a ruler and thinning, with 5, 10 and 15 cm space
between the plants when the plants had 3-4 leaves.

During planting, half of the nitrogen doses was
applied as ammonium sulfate form and 8 kg da” P,0s
was applied in the form of triple super phosphate to the
band, the remaining half of the N doses (6, 12, 18 and
24 kg da” N) were applied in the form of urea in the
period before the first irrigation, the specified nitrogen
doses were weighed separately for each plot and
applied 10 cm to the rows with the help of a hoe and
then covered.

The experiment was irrigated with using the drip
irrigation  method. Irrigations were determined
according to the water demand of the cotton plant and
the water needs of the plant were met regularly. The
first irrigation was applied during the squaring period
and irrigation was completed at 10% boll opening
period. During the trial period, hand hoeing was done
twice and machine hoeing was done twice, and both
weed control and soil aeration were provided with
hoeing operations. Weed and pest controls were done
at certain periodic intervals. Harvesting operations
were done by hand and completed twice harvest. The
first harvest was carried out during the 60% boll
opening period, and the remaining cotton was collected
at the second harvest.

Data Collection

Plant height, number of monopodial and sympodial
branches, number of bolls, number of node of first
fruiting branch, number of nodes, height to node ratio
(HNR) were measured from five selected plants from
each plot and 50 bolls were collected in the 1% position
between the 1° and 5" fruit branches from each plot for
determining boll weight, seed cotton boll weight,
number of seeds in the boll, ginning percentage.

Chlorophyll content (SPAD value) was measured
with the Minolta SPAD 502 chlorophyll meter in 10
randomly selected plants during the flowering period.
The top five newly opened and fully grown leaves of
the plant were measured according to Johnson and
Sounders, 2003 [16].

NDVI
index)

value (Normalized difference vegetative
was determined using a Trimble brand

GreenSeeker instrument. NDVI values were recorded
by holding the sensor 76 to 91 cm above the plant
canopy [17, 18].

Fiber Analysis

After ginning fiber samples determined for quality
properties with High Volume Instrument (HVI).

Statistical Analysis

The results obtained from the research were
evaluated with the help of the JUMP 7.0 (JMP®,
Version 7.0. SAS Institute Inc., Cary, NC, 1989-2019)
statistical program in accordance with the experimental
design used, and the LSD (g5 test was used to
compare the means.

RESULTS AND DISCUSSION

The differences between investigated agronomic
and physiological traits and fiber technological traits
and LSD (o g5 test results are given in Table 2-4.

It can be observed from Table 2 that no significant
statistical differences were obtained between nitrogen
doses in terms of seed cotton yield, however the
differences between plant densities were significant at
the p<0.01 probability level, and interaction between
the nitrogen doses and plant densities were not
significant.

In the study, seed cotton yield values varied
between 273.85 and 287.32 kg da”' at different
nitrogen doses, but no significant statistical difference
was obtained between the applications.

It is observed that the seed cotton yield values
varied between 257.57 and 314.82 kg da” at different
plant densities, and the highest yield was obtained from
5 cm plant density (314.82 kg da'1) and this application
constituted group a. It is seen that the lowest yield was
obtained from 15 cm plant density (257.57 kg da'1) and
this application was in the same group as 10 cm plant
density (in group b) and the general average value of
the trial was 281.78 kg da™.

In the study, it was determined that plant density
had a significant effect on seed cotton yield, the highest
yield was obtained from 5 cm plant density and this
application was followed by 10 cm plant density. The
obtained results are parallel to those of [19-23] who
reported that increasing the number of plants per unit
area caused an increase in seed cotton yield, but they
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Table 2: Average Values and Groups of Yield and Yield Contributing Agronomic Traits

Teatment | SegaCotion | Menobodial | SYmPOSal | g Number | BolWeisht oot "o
Nitrogen
6kgda” 273.85 224a 9.31 10.70 5.53 4.03 2411
12 kg da” 285.05 1.32b 10.05 9.13 5.50 3.93 25.46
18 kg da” 280.90 1.16 bc 9.69 9.35 5.52 4.01 24.37
24 kg da” 287.32 0.60c 9.44 8.33 5.51 3.99 25.84
Plant Spacing
5cm 314.82a 1.28 8.78b 8.91 5.40 3.91 25.12
10 cm 272.95b 1.30 9.63 ab 9.17 5.64 4.09 25.54
15¢cm 257.57b 1.41 10.45a 10.05 5.50 3.97 2417
Mean 281.78 1.33 9.62 9.38 5.51 3.99 24.94
CV (%) 15.59 7.36 16.11 32.5 6.35 7.76 7.89
LSD (0,05 Nitrogen Ns 0.70 ** ns ns ns ns ns
LSE\;;J;Z)I, ,;Iant 31.99 ** ns 1.13* ns ns ns ns
LSD (5,05 NXPS ns ns ns ns ns ns ns

*and ** Significant at the 0.05 and 0.01 probability level, respectively

differ from those of [5, 24], who reported that the effect
of plant density on seed cotton yield was not
significant.

Kubde and Lakhdive (1993) [25], McConnell et al.
(1993) [26], Godoy et al. (1994) [27], Bibi et al. (2011)
[28] and Hassan et al. (2003) [29] revealed that
increasing nitrogen dose increased seed cotton vyield,
while Tomar ef al. (1989) [30] reported that the
difference in yield between 80 and 120 kg ha” N was
not significant. It is seen that similar results were
obtained with Tomar et al. (1989) [30] in the study. Devi
et al. (2018) [31] reported that they obtained the most
suitable plant density and nitrogen amount from 60 x
10 cm density and 15 kg da’' N nitrogen level, while
[32] reported that they obtained the highest yield value
from 165 kg ha™ nitrogen application with 33 cm plant
density. On the other hand, [33] suggested that
reducing nitrogen by 20-30% did not reduce the seed
cotton yield.

Number of Monopodial Branches

The average values obtained for the applications in
terms of number of monopodial branches are shown in
Table 2.

It can be observed from Table 2 that there are
statistical differences at 1% significance level between

nitrogen doses in terms of number of monopodial
branchs, plant density does not have a significant effect
on number of monopodial branches, and the interaction
between nitrogen dose x plant density is not significant.

It can be observed from Table 2 that number of
monopodial branches at different nitrogen doses vary
between 0.60 and 2.24 number plant’ and the
differences between the applications are significant at
1% level. It is observed that the highest number of
monopodial branch was obtained from 6 kg/da N dose
(2.24 number plant"), while the lowest value (0.60
number plant'1) was obtained from 24 kg da™ N dose.
Increasing nitrogen dose caused a decrease in the
number of monopodial branches. It is observed that the
number of monopodial branches varies between 1.28
and 1.41 number plant'1at different plant densities, but
the differences obtained are not found to be statistically
significant, and there is no significant interaction
between nitrogen dose x plant density.

Genger and Oglakgr (1983) [34] reported that
nitrogen doses do not affect the number of monopodial
branches, [19] reported that increasing the number of
plants per unit area does not affect the number of
monopodial branches, while [35] stated that the
number of monopodial branches decreases as plant
density decreases. It is seen that different results are
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obtained in the study. This situation may be due to the
difference in the materials used in the study, the
application period and application dose of nitrogen, and
the differences in cultural processes.

Number of Symopodial Branches

There is no statistically significant difference
between nitrogen doses in terms of the number of
sympodial branches, a statistically significant difference
of 5% was obtained between plant densities, and no
interaction was observed between nitrogen doses x
plant density.

It can be observed from Table 2 that the number of
sympodial branches vary between 9.31 and 10.05
number plant'1at different nitrogen doses, but the
differences between the applications are not significant.
It is seen that the number of sympodial branches
obtained at different plant densities is 8.78 and 10.45
number plant'1, the highest sympodial branch number
is obtained from 15 cm plant density, the lowest
number of sympodial branch is obtained from 5 cm
plant density and the general average value of the
experiment was 9.62 number plant'1.

In the study, it is seen that the number of sympodial
branches is affected by plant density, and the
increasing distance between plants leads to an
increase in the number of sympodial branches. Copur
et al. (2002) [22] reported that the number of sympodial
branches increases with the increase in the row
distance. Similar findings were also reported by [23].
Kumar et al. (2017) [36] stated that higher number of
sympodial branch is obtained at normal plant density.
Liaqat et al. (2018) [32] reported that plant density and
nitrogen dose had significant effects on the number of
sympodial branches in their study with three plant
densities and four nitrogen doses. It is seen that the
research findings differ from the findings of [37]
indicating that increasing nitrogen dose increases the
number of sympodial branches.

Boll Number

It can be observed from Table 2 that there is no
statistically significant difference between nitrogen
doses and plant densities in terms of boll number, and
the interaction between nitrogen doses x plant density
is not significant.

Table 2 shows that the boll number values obtained
by applying different nitrogen doses varied between
8.33 and 10.70 number plant'1, the boll number values

were 8.91 and 10.05 number plant’at different plant
densities and the general average value of the
experiment was 9.38 number plant'1. In the study, it
was observed that the boll number was not affected by
nitrogen doses and plant densities at a statistically
significant level and the difference between the
applications was not significant. Cawley et al. (1998)
[35] stated that the boll number increased as the plant
density increased, [22] stated that the boll number
increased with the increase in the distance in the row,
and [21] stated that the plant density affected the boll
number. It was observed that the research findings
differed with the findings of [29] indicating that
increasing nitrogen dose increased the boll number.
This situation may be due to differences in cotton
varieties used in the study, cultural practices and
climate factors, as well as differences in nutrient
elements in the soil and differences in application
times. The findings obtained in the study are similar to
those of [34], who reported that nitrogen doses did not
have a significant effect on the number of bolls.

Boll Weight

Table 2 shows that no statistically significant
difference was found between nitrogen doses and plant
densities in terms of boll weight, and there was no
significant interaction between nitrogen doses x plant
densities.

It can be observed from Table 2 that the boll weight
values obtained at different nitrogen doses varied
between 5.50 and 5.53 g, and the boll weight values at
different plant densities varied between 5.40 and 5.64
g, nitrogen doses and plant densities did not have a
significant effect on boll weight, and the interaction
between nitrogen dose x plant densities was not
significant in terms of this traits. The findings obtained
in the study were similar to [22, 38, 39] who reported
that boll weight was not affected by plant densities, but
differed from [28], who stated that boll weight increased
with nitrogen dose.

Seed Cotton Weight Per Boll

Nitrogen doses and plant densities do not have a
significant effect on the seed cotton weight per boll,
and the nitrogen dose x plant density interaction is also
not significant.

Seed cotton weight per boll values obtained at
different nitrogen doses varied between 3.93 and 4.03
g, and that the seed cotton weight per boll values at
different plant densities varied between 3.91 and 4.09 g
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that nitrogen doses and plant densities did not have a
significant effect on the seed cotton weight per boll,
and that the nitrogen dose x plant densities interaction
was not significant in terms of this feature.

The findings are consistent with those of [34] who
stated that nitrogen dose has no effect on seed cotton
weight per boll, and [19] who stated that plant density
has no significant effect on seed cotton weight per boll.

Number of Seeds in the Boll

Table 2 shows that there is no statistically
significant difference between nitrogen doses and plant
densities in terms of number of seeds in the boll, and
the nitrogen dose x plant densities interaction is not
significant for this feature.

It is observed from Table 2 that the number of
seeds in the boll obtained at different nitrogen doses
varied between 24.11 and 25.84, the number of seeds
in the boll varied between 24.17 and 25.54 at different
plant densities, the general average value of the
experiment was 24.94, nitrogen doses and plant
densities did not have a significant effect on the
number of seed in the boll, and the nitrogen doses x
plant densities interaction was also not significant in
terms of this traits. It was stated by [40, 41] that plant
density did not affect the number of seeds in the boll

and this was similar to the research findings. It is seen
that different results were obtained with [3] who
reported that the number of seeds in the boll increased
as the plant density decreased.

Plant Height

It is observed from Table 3 that nitrogen doses and
plant density do not have a significant effect on plant
height and the interaction between nitrogen doses x
plant densities was significant at the 1% level.

From the Table 3, it can be observed that plant
height values vary between 63.88 and 69.08 cm at
different nitrogen doses, and between 65.55 and 67.28
cm at different plant densities, but the differences
between the applications are not statistically significant.
It is seen that the interaction between nitrogen doses x
plant density is significant at the 1% level. The fact that
the nitrogen dose x plant density interaction is
significant shows that nitrogen dose may change at
different plant densities. While it is seen that the
highest plant height value is obtained at 10 cm plant
density and 6 kg da” nitrogen dose, the lowest value is
obtained at 5 cm plant density and 24 kg da” nitrogen
dose as shown in Figure 3. Cawley et al. (1998) [35]
stated that plant height increases as plant density
increases, [32] stated that plant density and nitrogen
dose have significant effects on plant height, and [37]

Table 3: Average Values and Groups of some Investigated Agronomic and Physiological Traits

Trstment | Plan Hlgh ATt o o o b ofHoigny Node it lein [ siming ] chioroemyl | o
Nitrogen
6 kg da” 69.08 7.67 17.35a 3.98 95.86 45.43 48.61 0.66
12 kg da” 66.91 6.41 16.33 b 4.10 96.33 47.30 47.85 0.66
18 kg da” 65.38 6.58 15.87 b 4.14 95.60 46.11 48.69 0.66
24 kg da” 63.88 6.38 16.24 b 3.94 95.41 45.21 48.01 0.65
Plant Spacing
5cm 66.12 6.93 16.02 413 96.10 45.75 48.20 0.67
10 cm 67.28 7.07 16.47 4.10 96.01 45.49 47.78 0.66
15¢cm 65.55 6.28 16.86 3.89 95.29 46.79 48.89 0.64
Mean 66.31 6.76 16.45 4.04 95.80 46.01 48.29 0.66
CV (%) 4.76 14.49 8.44 717 242 6.36 5.07 6.49
LSD (4,05 Nitrogen ns ns 0.98* ns ns ns ns ns
LSD (4,05 Plant
Spacing ns ns ns ns ns ns ns ns
LSD (9,05 NXPS 4,60 ** ns ns ns ns ns ns ns

*and ** Significant at the 0.05 and 0.01 probability level, respectively.
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Figure 3: Nitrogen doses and plant spacing interactions in plant height.

stated that plant height increases with increasing
nitrogen dose.

Number of Node of First Fruiting Branch

As shown in Table 3 that there is no significant
statistical difference between nitrogen doses and plant
densities in terms of the number of node of first fruiting
branch, and the nitrogen dose x plant density
interaction is not significant for this feature.

Table 3 shows that the values of the number of
node of first fruiting branch obtained at different
nitrogen doses vary between 6.38 and 7.67, and the
values of the number of first fruiting branch nodes vary
between 6.28 and 7.07 at different plant densities, and
the general average value of the experiment is 6.76,
and nitrogen doses and plant densities do not have a
significant effect on the number of first fruit branch
nodes, and the interaction between nitrogen doses x
plant densities is not significant for this feature.

The results of the study are similar to the findings of
[40,42] who stated that the number of first fruiting
branch nodes is not affected by the distance in the row.
Similar results were obtained with [43] who reported
that increasing nitrogen dose did not have a significant
effect on the number of first fruit branch nodes.

Number of Node

Table 3 shows that there are statistical differences
at the 5% significance level between nitrogen doses in
terms of node number, plant densities are not
significant, and nitrogen doses x plant density
interaction is also not significant.

Table 3 shows that the node number values
obtained at different nitrogen doses vary between
15.87 and 17.35 and the differences between nitrogen
doses are significant at 5% level. It was determined
that the lowest node number value (15.87) was
obtained from the 18 kg da’dose among nitrogen
doses, while the highest value (17.35) was obtained
from 6 kg da'1nitrogen dose. It was observed that plant
densities did not cause a significant difference in node
number values, and the nitrogen dose x plant densities
interaction was not significant in terms of this feature.

Azizpour et al. (2005) [23] stated that plant density
has a significant effect on the node number in the
plant, [32, 44] stated that plant density and nitrogen
dose have significant effects on the node number in the
main stem.

It was determined that the applied nitrogen doses
have a significant effect on the node number feature in
the plant. The findings are similar to those reported by
[45, 46, 32] that increasing nitrogen dose affects the
number of nodes in the plant.

Height/Node Ratio

Nitrogen doses and plant densities do not cause a
significant difference in height/node ratio, and the
nitrogen dose x plant density interaction is also not
significant.

It is seen that the height/node ratio value obtained
at different nitrogen doses varies between 3.94 and
4.14 and the height/node ratio varies between 3.89 and
4.13 at different plant densities, but the differences
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between nitrogen doses and plant densities are not
statistically  significant (Table 3). Karatas and
Karademir (2022) [43] reported that increasing nitrogen
dose did not have a significant effect on the
height/node ratio. It is seen that similar results were
obtained in the study.

First Picking Percentage

It is observed from Table 3 that nitrogen doses and
plant densities do not have a significant effect on the
first picking percentage, and the nitrogen doses x plant
density interaction is not significant in terms of this
character.

It is observed from Table 3 that the first picking
percentage value obtained at different nitrogen doses
varies between 95.41 and 96.33%, and the first picking
percentage value varies between 95.29 and 96.10% at
different plant densities, but the differences between
the applications do not lead to a significant difference in
the first picking percentage. Sahin (1994) [47] reported
that earliness decreases with increasing nitrogen, [36]
reported that the first-hand seed ratio is high at high
plant density, and it is seen that different results are
obtained in the research.

Ginning Percentage

It is observed from Table 3 that nitrogen doses and
plant densities do not have a significant effect on
ginning percentage, and the nitrogen doses x plant
density interaction is also not significant.

From Table 3, it is seen that the ginnig percentage
obtained at different nitrogen doses varies between
45.21 and 47.30%, and varies between 45.49 and
46.79% at different plant densities, but the differences
between nitrogen doses and plant densities are not
statistically significant in terms of ginning percentage. It
is seen that similar findings were obtained with [40, 48]
who reported that the decrease in plant density did not
have a significant effect on ginning percentage.
Vireshwar et al. (1989) [49] stated that increasing the
nitrogen rate did not have a significant effect on ginning
percentage, and [50] stated that ginning percentage
decreased as the amount of nitrogen increased.

Chlorophyll Content

It is observed from Table 3 that nitrogen doses and
plant density do not have a significant effect on leaf
chlorophyll content, and nitrogen dose x plant density
interaction is not significant in terms of this feature.

It is observed that the chlorophyll content value
obtained at different nitrogen doses varied between
47.85% and 48.69%, and the chlorophyll content value
varied between 47.78% and 48.89% at different plant
densities, but the differences between the applications
did not cause a significant difference in the chlorophyll
content value.

While the findings of [51] indicating that the
chlorophyll content value in the leaf is not affected by
plant density are parallel to the research findings, the
research findings differ from [52] who determined a
higher chlorophyll content value in dense planting. It is
seen that different results are obtained with [43] who
reported that the effects of nitrogen doses on
chlorophyll content are important and that they
obtained the highest value from 12 kg da” nitrogen
dose. Niu ef al. (2021) [14] who stated that chlorophyll
content increases with the appropriate increase of
nitrogen fertilizer.

This situation may be due to the difference in the
plant materials used in the study, the application period
and application dose of nitrogen, and the differences in
cultural practices.

NDVI Value

It is observed from Table 3 that nitrogen doses and
plant densities do not have a significant effect on the
NDVI value, and the nitrogen doses x plant densities
interaction is not significant in terms of this feature.

From same Table, it is observed that the NDVI
value obtained at different nitrogen doses varies
between 0.65 and 0.66, and the NDVI value varies
between 0.64 and 0.67 at different plant densities, but
the differences between the applications do not cause
a significant difference in the NDVI value. It has been
determined that different results were obtained with
[63, 54] who reported that the NDVI value is affected by
plant densities. It is seen that different results were
obtained with [55, 56, 43] who reported that the NDVI
value is affected by nitrogen doses. The findings of [57]
who stated that the GreenSeeker sensor is sensitive to
nitrogen and can be used to detect the nitrogen status
of the product and to determine the nitrogen
requirement of the product, differ with the research
results. This situation may be due to the difference in
the material and method used in the research and the
difference in the time of measuring the NDVI value.
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Fiber Fineness

Nitrogen doses and plant density do not have a
significant effect on fiber fineness, and the nitrogen
doses x plant density interaction is not statistically
significant. From Table 4 it is seen that the fiber
fineness value varies between 4.04 and 4.15
micronaire (mic.). at different nitrogen doses, and the
fiber fineness varies between 4.03 and 4.15 mic. at
different plant densities, and the general average value
of the trial is 4.09 mic. It was determined that the fiber
fineness was not affected by nitrogen doses and plant
densities at a statistically significant level.

Afzal et al. (2018) [58] reported that high plant
density requires proportionally less nitrogen and that
high plant density does not improve fiber quality
properties. Boquet (2005) [59] stated that fiber fineness
decreases with increasing plant density, [22] stated that
plant density does not affect fiber fineness. Bridge et al.
(1972) [60] reported that plant density reduces fiber
fineness value. Vireshwar et al. (1989) [49] reported
that increasing nitrogen rate increases fiber fineness,
while [34] stated that nitrogen dose does not affect fiber
fineness. In the study, it is seen that some results are
consistent with some literatures and different results
are obtained with some literatures.

Fiber Length

Nitrogen doses and plant density do not have a
significant effect on fiber length, and the nitrogen doses
x plant density interaction is also not significant.

Table 4 shows that fiber length values vary between
28.44 and 28.81 mm at different nitrogen doses, and
fiber length values vary between 28.50 and 28.67 mm
at different plant densities, and the overall average
value of the experiment is 28.58 mm. It was determined
that fiber length was not affected by nitrogen doses and
plant densities at the level of statistical significance.
Afzal et al. (2018) [58] stated that high plant density did
not affect fiber quality. While it was reported that
increasing the nitrogen rate increased fiber length [50,
49, 61]. EI- Dababi et al. (1995) [62] reported that fiber
quality was not affected by increasing nitrogen. Kubde
and Lakhdive (1993) [25] stated that fiber length was
not affected by nitrogen dose and plant density. The
results obtained in the study are in accordance with
[62, 58].

Fiber Strength

It was observed that nitrogen doses and plant
density do not have a significant effect on fiber

Table 4: Average Values and Groups of Investigated Fiber Technological Traits

Fiber Fineness | Fiber Length | Fiber Strength Flber. Fiber Reflectance |Yellow Ness Splr.mmg
Treatment R Elongation . o Consistency
(mic.) (mm) (g/tex) o Uniformity (%) (RD) (+b)
(%) Index
Nitrogen
6 kgda™” 4.15 28.57 27.70 5.57 82.45 81.19 8.47 128.91
12 kg da™ 4.04 28.44 27.45 5.51 81.75 81.07 8.51 125.33
18 kg da” 4.10 28.81 27.94 5.41 82.59 81.52 8.29 131.33
24 kg da™ 4.07 28.52 27.88 5.55 82.33 81.57 8.55 129.77
Plant Spacing
5cm 4.03 28.59 27.94 5.54 82.54 81.42 8.40 131.18
10 cm 4.15 28.67 27.30 5.49 82.11 81.47 8.47 126.40
15¢cm 4.09 25.80 28.00 5.50 82.18 81.12 8.50 128.94
Mean 4.09 28.58 27.74 5.51 82.28 81.33 8.45 128.83
CV (%) 5.28 2.66 7.03 4.21 1.26 0.85 279 7.58
LSD (4,05 Nitrogen ns ns ns ns ns ns ns ns
LSD (0,05) Plant
; ns ns ns ns ns ns ns ns
Spacing
LSD (9,05 NXPS ns ns ns ns ns ns ns ns

*and ** Significant at the 0.05 and 0.01 probability level, respectively.
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strength, and the interaction of nitrogen dose and plant
density is also not significant (Table 4).

Table 4 shows that fiber strength values at
different nitrogen doses vary between 27.45 and
2794 g tex”, and that fiber strength values at different
plant densities vary between 27.30 and 28.00 g tex”,
and the overall average value of the trial is 27.74 g tex’
' It was determined from the study that fiber strength
was not affected by nitrogen doses and plant densities
at a statistically significant level. The results obtained
are in line with [47, 62] who stated that fiber quality is
not affected by nitrogen dose, while they differ from
[49] who reported that increasing the nitrogen rate
reduces fiber strength. It is observed that similar results
were obtained with [58] who stated that the effect of
plant density on fiber quality is not significant and [60]
who reported that plant density does not affect fiber
strength.

Fiber Elongation

Fiber elongation values vary between 5.41 and
5.57% at different nitrogen doses, and vary between
5.49 and 5.54% at different plant densities, and the
general average value of the experiment is 5.51%. It
was determined that fiber elongation is not affected by
nitrogen doses and plant densities at a statistically
significant level and also interactions.

It is also supported by [60, 63, 58] that fiber
elongation is not affected by plant density. It is
observed that similar results were obtained with [47,
64, 62, 65, 66, 67] who stated that fiber quality is not
affected by nitrogen doses.

Fiber Uniformity

Table 4 shows that the fiber uniformity ratio values
vary between 81.75 and 82.59% at different nitrogen
doses, and the fiber uniformity ratio values vary
between 82.11 and 82.54% at different plant densities,
and the overall average value of the experiment is
82.28%. It was determined that the fiber uniformity ratio
was not affected by nitrogen doses and plant densities
at the level of statistical significance. For fiber
uniformity nitrogen doses x plant spacing interactions
were found non-significant. It is seen that similar results
were obtained with [47] and [58] in the study.

Fiber Reflectance

It can be observed from Table 4 that nitrogen doses
and plant density do not have a significant effect on the

fiber reflectance, and the interaction of nitrogen dose
and plant density is not significant for this trait.

Fiber reflectance values vary between 81.07 and
81.57% at different nitrogen doses, and fiber
reflectance values vary between 81.12 and 81.47% at
different plant densities, and the overall average value
of the experiment is 81.33%. It was determined that
fiber reflectance value was not affected by nitrogen
doses and plant densities at a statistically significant
level. It is seen that the research results are similar to
the findings of [68] who stated that plant density does
not affect fiber quality characteristics, and [69] who
stated that fiber reflectance not affected by plant
density. Similar results were obtained with the findings
of [43] who stated that fiber reflectance is not affected
by nitrogen doses.

Fiber Yellowness

It can be observed from Table 4 that nitrogen doses
and plant density do not have a significant effect on the
fiber yellowness value, and the interaction of nitrogen
doses and plant density is not significant for this
feature.

Table 4 shows that fiber yellowness values vary
between 8.29 and 8.55 at different nitrogen doses, and
vary between 8.40 and 8.50 at different plant densities,
and the overall average value of the experiment is
8.45. It was determined that the fiber yellowness value
was not affected by nitrogen doses and plant densities
at a statistically significant level. It is seen that similar
results were obtained with [43] who reported that
nitrogen doses were not important on the fiber
yellowness value, and [54] who stated that plant
density did not affect the fiber yellowness value.

Spinning Consistency Index

It can be observed from Table 4 that nitrogen doses
and plant density do not have a significant effect on the
spinning consistency index, and the interaction of
nitrogen dose and plant density is not significant for
this feature.

Table 4 shows that the spinning consistency index
values vary between 125.33 and 131.33 at different
nitrogen doses, and vary between 126.40 and 131.18
at different plant densities, and the overall average
value of the experiment is 128.83. It has been
determined that the spinning consistency index value,
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known as an important quality criterion, is not affected
by nitrogen doses and plant densities at a statistically
significant level. While [54] reported that plant density
does not have a significant effect on the spinning
consistency index, it is seen that similar results were
obtained by [43] and [67] who stated that the effect of
nitrogen doses on this trait is non-significant.

CONCLUSION

In the study, it was determined that significant
statistical differences were obtained in terms of seed
cotton yield, number of monopodial and sympodial
branches and number of nodes. It was determined that
no significant statistical difference was obtained in the
number of bolls, boll weight, seed cotton weight per
boll, number of seeds in boll, number of node of first
fruiting branch, height/node ratio, ginning percentage,
leaf chlorophyll content (SPAD value), first picking
percentageo, NDVI value and fiber quality criteria such
as fineness, length, strength, elongation, uniformity,
reflectance, yellowness and spinning consistency
index. It was observed that nitrogen doses x plant
density interaction was significant in plant height trait.

It was observed that plant density was effective on
the yield of cotton and the number of sympodial
branches, and it was determined that the highest yield
was obtained from 5 cm plant density, and the lowest
yield was obtained from 15 cm plant density. It was
determined that the highest number of sympodial
branches were obtained from 15 cm plant density, and
the lowest number of sympodial branches were
obtained from 5 cm plant density.

It was observed that nitrogen doses caused a
significant difference in the number of monopodial
branches and the number of nodes, and it was
determined that the highest number of monopodial
branches and the number of nodes were obtained at 6
kg da” nitrogen dose, and the nitrogen doses x plant
density interaction was effective on plant height.

In the study, it was observed that all the fiber quality
characteristics determined with the help of the HVI
instrument were not affected by different plant density
and nitrogen doses, and no significant statistical
difference could be determined between the
applications. This situation shows that the response of
the Orion cotton variety used as material in the study to
different agronomic applications such as nitrogen and
plant density is stable.

The fact that the study was conducted as a single-
year study using the Orion cotton variety and therefore
the results obtained reflect the genetic performance of
the variety and that similar results can be obtained by
growing the variety in the same ecology. The study
results show that the number of monopodial branches
and the number of nodes may change depending on
the nitrogen dose when the Orion variety is planted at a
plant density of 5 cm or grown without thinning, and the
plant height of the variety may differ at different
nitrogen doses and plant density.
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