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B Introduction

Cotton is one of the most important in-
dustrial plants in the world, which is
cultivated on approximately 33.4 million
hectares of land with 25.8 million tons of
fibre from this area [1]. The cotton plant
has an important place in the national
economy due to the fact that it is a raw
material in the textile and oil industries
with its fibre and seed, respectively and
it also contributes to the development of
animal husbandry with its residue [2].

Turkey is the ninth country in the world
in terms of cotton acreage, second in the
yield of cotton fibre obtained per unit
area, seventh in the amount of cotton
production, fourth in cotton consumption
and fifth in cotton imports [3].

Cotton has three different growth stages
from sowing to harvest: a) the vegetative
growth period (VG): the time from few
leaves of the plant until the first flowers
appear, b) the flowering and boll devel-
opment period (FB): the time from the
first flowers to the first boll cracking, and
C) the boll opening period (BO): the time
from the first boll crack to the last hand
harvest [4].

In recent years, the problems encoun-
tered in meeting the water needs of plants
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Abstract

The research was conducted to determine the effects of Sulfur foliar applications on the fibre
quality of cotton plants exposed to water stress at different growth stages in the Amik Plain
(Hatay province, Turkey) in 2015 and 2016. Cotton plants were studied in three different
developmental stages (vegetative growth period (VG); flowering and boll development
period (FB) and boll opening period (BO)) and full irrigation was applied in some periods,
while deficit irrigation was applied in the others. Sulfur fertiliser from foliar was applied in
different doses (Sy: 0 ml da’', S;: 150 ml da’!, S,: 250 ml da”!, S3: 350 ml da™'). The study
was carried out with three replications according to the split plot design. In the research,
the effects of the water deficit and sulfur dose applications on gin turnout and fibre quality
characteristics at different growth stages were investigated. Results showed that the average
spinning consistency index (SCI) decreased by 11.75% due to the water deficit (compared to
the treatment of TTT, irrigation in all three crop developmental stages). Similar effects were
observed in the fibre length, micronaire, fibre strength and uniformity index values, which
were decreased by 7.31%, 4.07%, 5.89% and 2.17%, respectively. The average gin turnout
of the irrigated treatment (TTT), in which there is no deficit irrigation, decreased by 2.5%
compared to the control treatment (O0O). Similar effects were observed in fibre elongation
and short fibre content values which were decreased by 8.43% and 14.60%, respectively.
The average S; and S; sulfur doses increased the gin turnout by 0.44% and 0.35%, respec-
tively, and the S, dose decreased it by 0.79%.

Key words: cotton, deficit irrigation, different growth stages, fibre quality, foliar sulfur

application, gin turnout.

have led to an increase in research aimed
at eliminating the negative effects of wa-
ter stress.

As in all agricultural products, the main
objective in cotton farming is to obtain
more yield and higher quality products
per unit area [5]. High-quality fibre in
cotton is very important for the textile in-
dustry. Irrigation water is reported to be
effective in increasing fibre quality [6, 7].

The aim of this study was to determine
whether foliar sulfur application affects
the fibre quality properties in cotton
plants exposed to water stress at different
developmental stages.

@ Materials and methods
Material

The research was carried out at the re-
search station of the ProGen seed compa-
ny, located in Hatay province in the East-
ern Mediterranean Region in 2015 and
2016. The soil texture was silty clay loam
(SiCL), and irrigation water was deter-
mined as C,S; ECw: 1397 (umhos cm'!).
The bulk density of the soil in the research
area was between 1.49-1.68 gr cm?3,
while the field capacity (FC) and perma-
nent wilting point (PWP) values ranged
between 21.3-25.2 and 13.4-14.7, re-
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spectively, as dry weight percentages.
The average temperature recorded during
the growing seasons (May, June, July,
August, September) was 26.9 °C and
25.9°C in 2015 and 2016, respectively,
while total precipitation amounts were
recorded as 21 mm and 149 mm, respec-
tively. The Carisma cotton plant variety
was used as cotton plant material.

Methods
Experimental design

The experiment was carried out in ran-
domised blocks according to the split
plot design with three repetitions. Each
treatment was 6 row and the parcel length
15 meters. No interim was left between
the repetition plots. The cotton plant in-
terrow spacing was 70 cm, while the in-
row spacing was 15 cm. Thus, approxi-
mately 100 plants were kept in each row.
Sowing was carried out on May 18 and
June 3 in the first and second experiment
years. The last hand harvest was carried
out on October 14 in both study years.

Irrigation treatments

The cotton plant was studied in three dif-
ferent developmental periods: a) the veg-
etative growth period (VGQG), b) the flow-
ering and boll development period (FB),
and c) the boll opening period (BO) [4].
Full irrigation was applied (T) in some
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Table 1. Water stress treatments applied in different cotton crop developmental stages. Note:
(+) irrigation, (-) non-irrigation, (T) irrigation treatments irrigated at field capacity level,

(O) non-irrigation treatments.

Treatments VG
000 -
TTT +
TOO +
oTT -
OoTO -
TOT +

FB BO
+ +
+ +

Table 2. Analysis of variance table for the gin turnout, spinning consistency index, fibre
length, fibre fineness and fibre strength values of the fibres based on the crop development
period (DP) and sulfur doses (SD). Note: (DP) development period, (SD) sulfur doses, (df)
degree of freedom, (***) p < 0.001, (**) p < 0.01, (*) p < 0.05 significant, (ns) not significant.

Source of Gin
Year . df turnout,
variation o
)
DP 5 i
SD 3 *
2015
DP*SD 15 *
Error 48
DP 5 o
SD 3 ns
2016
DP*SD 15 ns
Error 44

developmental periods, while the crop
was not irrigated (O) in some periods to
create water stress (Zable 1).

Irrigations were applied once a week by
bringing the current humidity to the field
capacity with reference to the control
TTT treatment. Since the drip irrigation
method was used in the study, the water
application efficiency (Ea) was taken as
0.958].

Sulfur treatments

It was determined that the amount of
sulfur in the soil of the experiment area
was negligible. When sulfur is applied to
the soil, the absorption by the plant and
its usefulness to the plant takes place in
about 20 days, while this time period de-
creases by up to 8 hours in foliar applica-
tion [9]. Since it was intended to recover
the crop from stress in a shorter time, sul-
fur was applied from the leaves. All ex-
periment parcels were equally fertilised
with 20 kg da! 18-46-0 (DAP) of fertilis-
er per decare before planting as the dose
rate commonly used in the region and
with 4 kg da’! of pure nitrogen fertigation
in each of the first four irrigations after
sowing according to the four-quarter rule
(Sp) [10]. In addition, 150 ml da™! (S,),
250 ml da’! (S,), and 350 ml da’! (S;) of
pure elemental sulfur were applied as fo-
liar in all treatments. Sulfur was applied
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Spinning Fibre Fibre Fibre
consistency length, fineness, | strength,
index, SCI mm Mic. gltext
ek ok ok P
ns ns ns ns
ns ns ns ns
ek ek ok ok
ns * ns ns
ns ns ns ns

in all developmental periods except in
that of the emergence of the plant, once
in the middle of each developmental pe-
riod three or four days after irrigation in
the early morning (6:00- 6:30) to prevent
the wind’s possible adverse effect on the
sulfur distribution.

Harvest and post-harvest analysis

The names and details of the parameters
to evaluate the effects of different foliar
sulfur applications under water stress on
the cotton yield and fibre qualities used in
the study are explained below:

Gin turnout, %: Cotton samples col-
lected after harvesting were processed on
aroller-gin ginning machine. The cotton
samples were separated into fibre and
cotton seed, and the gin turnout was cal-
culated by the following equation (Equa-
tion (1)):

Gin turnout = (fibre weight (g)/
unginned weight (g)) x 100
o

Other fibre properties: In order to de-
termine the technological properties of
the fibres, mass samples collected and
ginned in the first hand harvest were
analysed on an USTER HVI-1000 in-
strument, and the values obtained were
interpreted according to the ranges given
below:

Spinning consistency index (SCI): SCI
values were calculated using the equation
given below: and fibre bales were taken
in 3 replications for each object.

SCI = -414.67 + 2.9 x fibre strength
—9.32 x micronaire + 49.17 x upper
half average length (inch) + 4.74
x uniformity + 0.65 x reflectance
+0.36 x yellowness [11] 2)

Fibre length: short: < 25.15; medium:
25.15-27.94; long: 27.94-32.00; very
long: >32.00 [12].

Fibre fineness (Micronaire): very fine:
< 3.0; fine: 3.0-3.6; medium: 3.7-4.7,
coarse: 4.8-5.4; very coarse: > 5.5 [11].

Fibre Strength: very weak: <21; weak:
22-24; medium: 25-27; very strong: > 31
[11].

Fibre elongation: very low: < 5.0; low:
5.0-5.8; medium: 5.9-6.7; high: 6.8-7.6;
very high: > 7.7 [11].

Uniformity index: very low: < 77%;
low: 77-80%; medium: 81-84%; high:
85-87%; very high: > 87% [11].

Short fibre content: very low: < 6; low:
6-9; medium: 10-13; high: 14-17; very
high: > 18 [11].

Data Analysis

Statistical evaluation was performed by
applying the Duncan test in the SPSS 18
package program [13].

M Results and discussion

Gin turnout (%): It was determined that
irrigation was effective for gin turnout
in both study years of 2015 and 2016
(p <0.001), while sulfur doses were par-
tially effective (p < 0.05) in the first year
(2015) and not effective in the second
year (2016) (Table 2).

The turnout values ranged from 42.95%
—45.40% in 2015 and 41.30% — 44.38%
in 2016 (Table 3). In another study con-
ducted with the Carisma cotton variety,
gin turnout was determined as 41.66%
[14]. Odemis et al. [15] stated that the
amount of irrigation water does not have
a significant effect on the gin turnout
and that the gin turnout value can be the
same in fully irrigated treatments during
the season, even in rain-fed treatments.
Odemis et al. [15] found that the amount
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of irrigation water was not effective for
gin turnout values measured between
36.8% and 44.1%. In the current study,
however, the effect of sulfur doses and
irrigation levels on the gin turnout was
investigated, and it was determined that
the applications were effective in the
first year and did not have a significant
effect in the second. It is seen that the
varieties, their characteristics and adap-
tation conditions are more effective than
differences in irrigation applications for
gin turnout values. However, there are
also studies indicating that the amount,
method and programs of irrigation wa-
ter applied and the climatic differences
between years are effective for differ-
ent gin turnout values [16]. Gin turnout
values in these studies were reported
as 38.80-41.53% [16], 37-48% [17],
38.84-41.35% [18], 41.54-43.76% [19]
and 33.86% [20].

Spinning consistency index (SCI)

The spinning consistency index (SCI) is
a parameter used to estimate the spin-
nability of fibres as well as to determine
the yarn fibre strength and spinning po-
tential. For the textile industry, high spin-
nability means that the cotton fibre is of
better quality [21]. In the present study,
it was determined that irrigation was ef-
fective for the spinning consistency in-
dex in both study years and that sulfur
doses were not effective (Table 2). Aver-
age SCI values between treatments were
113.19-135.05 in the first year, while
those in the second year ranged between
113.85-142.74, with the forming of two
statistically different groups in the first
year and three groups in the second in
terms of the spinning consistency index
(Table 3). In the mean values, the highest
SCI was achieved from the TTT treat-
ment (139.64), while the lowest was ob-
tained from the TOT treatment (119.37)
in which water restriction was applied
only during the flowering and boll de-
velopment (FB) period. When TTT and
00O treatments were compared, it was
seen that the water application increased
the SCI value by 1.74% from 132.60 to
134.91. Applying periodic water deficits
adversely affected SCI values. Also, no
effect of sulfur doses on SCI was ob-
served. However, when the treatments
were compared to one another, it was
found that sulfur application was effec-
tive for SCI values in TTT (2015) and
that the effect increased in S;, S; & S;
doses by 5.45%, 5.20% and 7.61%, re-
spectively.
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Table 3. Gin turnout and spinning consistency index values of fibres as a result of experimental
treatments. Note: (*) mean, (**) not significant.

Gin Turnout (%)

Spinning Consistency Index (SCI)

Treatments
2015 2016 2015 2016
000S, 44.40 43.73 136.04 117.33
000S;, 44 .27 44.80 125.44 116.91
000s, 42.87 44.20 137.13 112.38
000S; 42.33 44.80 131.78 108.80
TTTS, 45.27 40.80 129.02 146.01
TTTS,4 43.67 41.33 136.06 139.76
TTTS, 43.80 41.40 135.73 145.53
TTTS; 44.67 41.67 138.84 146.18
TOOS, 44.40 42.00 119.36 124.09
TOOS;, 4413 42.40 112.18 123.45
TOOS, 4413 41.07 125.37 134.64
TOOS; 44.73 41.60 115.80 126.15
OTOS, 44.93 42.40 133.01 129.30
OTOS, 44.67 42.47 136.70 132.97
OTOS, 43.40 41.20 133.71 125.93
OTOS; 45.07 42.00 117.25 142.01
OTTS, 42.73 41.00 138.18 139.77
OTTS; 43.33 41.60 137.84 14413
OTTS, 42.67 41.40 131.33 148.31
OTTS; 43.07 41.40 132.86 138.74
TOTS, 44.87 41.60 112.16 12417
TOTS; 45.67 42.13 105.39 144.60
TOTS, 45.60 42.40 115.40 116.98
TOTS; 45.47 43.20 119.82 116.42
000" 4347 c 44.38 a 132.60 a 113.85¢
TTT* 44.35b 41.30c 13491 a 144.37 a
TOO* 44.35b 41.77 be 118.18 b 127.08 b
OTO* 4452 b 42.02 bc 130.17 a 132.55b
oTT* 42.95¢c 41.35¢c 135.05 a 142.74 a
TOT* 4540 a 42.33b 113.19b 12554 b
Sy 4443 a 4192 a 127.96** 130.11**
Sy 4429 a 42.46 a 125.60** 133.64**
S, 43.74 b 41.94 a 129.78** 130.63**
Sy’ 4422 a 42.44 a 126.06** 129.71**

Fibre length (mm)

Long fibres are more preferred because
they are easier to process and have high-
er strength than short fibres. The length
of cotton fibres is an inherited property.
and it may vary to acertain extent as
a result of the influence of environmental
conditions [22]. However, the timing and
duration of water stress occurring during
the fibre elongation period have an effect
on the fibre length [23, 24]. It was deter-
mined in the present study that that irri-
gation was effective for the fibre length,
as seen in the average values in both
study years: 2015 and 2016 (p < 0.001),
and that the sulfur doses were partial-
ly effective in 2016 (p <0.05) but not
in 2015 (Table 2). Fibre length val-
ues were 26.29-28.68 mm in 2015 and
25.97-29.33 mm in 2016. forming three
statistically different groups in the both
years in terms of fibre length (7able 4).
When TTT and OOO were compared, the

fibre length was observed to be higher by
3.2% in 2015 and 12.93% in 2016 for
TTT. Previous research results show that
fibre length increases with water applica-
tion [25, 26]. In 2015, OO0, TOO, OTO
and TOT treatments resulted in ‘medi-
um’ fibre lengths, while TTT and OTT
yielded ‘long’ fibre lengths; whereas in
the second year, the OO0, TOO, OTT
and TOT treatments resulted in ‘medi-
um’ fibre lengths, TTT and OTO yielded
‘long’ fibre lengths. It was observed that
sulfur doses generally had no significant
effect on the average fibre length. How-
ever, the fibre length increased by 3.29%
from 27.65 mm to 28.56 mm with the
S, dose and by 2.38% from 27.65 mm
to 28.31 mm with the S; dose of OO0
treatment in 2015 (Table 4). When the
same comparison was made for the TTT
treatment, it was seen that the S|, S, & S;
doses increased the fibre length from the
‘medium’ fibre length category to ‘long’
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Table 4. Fibre length, fibre fineness and fibre strength values of fibres as a result of

yielded ‘medium’ and TTT, OTT and
experimental treatments. Note: (*) mean, (**) not significant.

TOT treatments ‘coarse’ fibres in the first
year of the study, while in the second

Fibre length, mm . .
year, TOO treatment yielded ‘medium’

Fibre fineness, Mic. Fibre strength, g/tex

Treatments

2015 2016 2015 2016 2015 2016
000s, 27 65 26.05 798 523 32.38 27 83 and all other treatments ‘coarse’ fibres.
0008, 26.63 25.94 4.44 5.19 28.01 27.04 On the other hand, sulfur doses were not
000s, 28.56 26.58 4.08 4.94 28.66 26.17 effective for fibre fineness. However, in
0008, 28.31 25.33 4.34 5.17 28.71 27.54 the case of TOO (in 2016), doses of Sy,
TTTS, 27.92 29.77 5.15 5.05 30.07 29.72 8, and S; reduced the fibre fineness by
TTTS, 29.37 29.40 484 493 29.69 29.58 4.32%, 8.86% and 8.04%, respectively,
TTTS, 28.72 28.84 4.90 4.84 29.96 31.18 causing it to change from the ‘coarse’
TTTS; 2871 29.31 486 479 2958 3073 fibre to ‘medium’ fibre group (Table 4).
TOOS, 26.26 27.26 455 485 28.78 27.89 According to these findings, it can be
TOOS; 25.95 28.38 462 464 26.81 25.57 said that the application of sulfur only in
TOOS, 27.25 27.84 457 4.42 27.79 29.13 the vegetative development period and
TOOS, 26.54 26.79 4.60 4.46 26.49 27.77 that of sulfur without irrigation water in
OTTS, 28.14 27.14 5.07 4.93 30.75 29.09 other development periods affected the
OTTS, 28.14 28.15 4.91 5.31 30.47 30.21 fibre fineness positively.
OTTS, 28.56 27.86 5.00 5.26 28.52 29.28
OTTS, 27.28 28.07 5.08 5.09 28.88 31.60 Fibre strength (g text™!)
0TOS, 2743 29.08 4.08 5.28 30.13 28.10 It was determined that irrigation during
OT0s, 27.92 29.64 3.90 4.95 29.40 31.10 different development periods had an ef-
0TS, 27.98 28.88 4.11 5.10 29.29 31.86 fect on fibre strength in both years (Ta-
OTOS, 27.66 2772 3.92 4.94 2843 30.20 ble 2). Fibre strength values in the first
TOTS, 26.43 27.85 5.31 518 27.07 27.76 year were between 27.47 and 29.80 tex-l,
TOTS, 26.05 28.31 525 518 28.31 3153 while in the second year, they were be-
TOTS, 26.29 27.38 5.21 5.34 29.34 2777 tween 27.14 and 30.31 g tex| (Tuble 4).
TOTS, 26.38 27.71 5.20 5.27 29.42 26.70 When TTT and other irrigation treat-
000* 27.79 25.97¢ 4.31d 5.13ab 29.44a 27.14c ments (OO0, TOO, OTT, OTO & TOT)
T 28.68a 29.33a 4.94b 4.91c 29.82a 30.30ab were compared, it was found that the fi-
TOO* 26.50c 27.57b 4.59¢ 4.59d 27.47b 27.59¢ bre strength decreased by 5.88%, 8.41%,
oTT* 28.03ab 27.80b 5.02b 5.15ab 29.66a 30.04ab 0.69%, 0.83% and 5.22%, respectively,
oTo* 27.75b 28.83a 4.00e 5.07bc 29.31a 30.31a . . )
TOT* 26.29¢ 27.81b 5.24a 5.24a 28.53ab 28.44ab The results Obte.uned are in line with re-
o o7 310 27 8690 e 5 09" 20 86+ 2840+ searches reporting that water stress ad-
versely affects fibre strength [29] and
S 27.34% 28.30a 466 5.03* 28.78* 29.17* i .
reduces it [30]. According to the fibre
Sy* 27.89* 27.90ab 4.65™ 4.98* 28.93% 29.237 strength classification; in 2015 all treat-
Sy* 27.48 27.48b 467 4.95% 2859+ 29.09* ’

ments were in the ‘strong’ range with the
exception of TOO (medium), while in

fibre length category, with an increase of
5.19%, 2.86% and 2.83%, respectively.
Ozdemir et al. [16] reported fibre length
values between 27.70-30.11 mm in the
‘long’ fibre length category in their study
under Aydin province conditions. Sahito
et al. [20] determined that the fibre length
was 26.97 mm under Pakistani condi-
tions.

Fibre fineness (micronaire)

For fibre fineness, irrigation applications
during different cotton crop development
periods were found to be effective in both
years; however , sulfur doses were not
effective in the present study (7able 2).
Fibre fineness values were determined
within 4.00-5.24 mic in 2015 and 4.59-
5.24 mic. in 2016, forming five statisti-
cally different groups in the first year and
three groups in the second in terms of fi-
bre fineness (Table 4). When the average
values of the first year for OOO (control)

40

and TTT treatments were compared, it
was found that water application thick-
ened (4.31 vs. 4.94) the fibres by 14.6%
(Table 4). This result was in parallel with
the findings of the study of Ozdemir et
al. [16], who determined the highest fibre
fineness of 5.22 mic. with full irrigation
water application, and the lowest fibre
fineness of 4.94 mic. with the use 25%
of the total water. The researchers stated
that as the amount of irrigation water was
decreased, fibre fineness values also de-
creased. However, the fibre fineness val-
ues in the current study decreased in 2016
even with an increase in the amount of ir-
rigation water. Similar results were found
in the studies of Price [27] and Baskuru
[28]. Baskuru [28] reported that limited
irrigation thickened fibres by 2.5% com-
pared to full irrigation. According to the
cotton fibre fineness classification speci-
fied in the method section in this present
study, OO0, TOO and OTO treatments

2016, except for the OO0 and TOO treat-
ments (medium), the other treatments
were in the ‘strong’ fibre group. Ozdemir
et al. [16] reported a fibre strength value
between 29.53 and 34.00 g tex! and stat-
ed that they belong to the ‘very strong’
group. Hussein et al. [31] applied wa-
ter with 4 different application rates of
50%, 65%, 80% and 100% of soil water
depletion and stated that there were no
differences in fibre length, durability,
uniformity and elongation in 100% and
80%. treatments. 1zci [7] stated that fibre
strength was affected by irrigation levels
and that the most durable fibres were ob-
tained from 66% of the available water
capacity.

In the current study, it was determined
that sulfur doses had no effect on fibre
strength (Table 4). However, when the
sulfur applications (S;, S,, S3) in OO0
and TOO were compared to one another,
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it was found that they adversely affected
the fibre strength, resulting in 13.49%;
6.84%, 3.43% and 7.95% reduction. On
the contrary, in the TOT treatment, sulfur
application positively affected the fibre
strength and caused a 4.58%, 8.38% and
8.68% increase.

Fibre elongation (Elg, %)

It was determined that irrigation during
different development periods had no
effect on fibre elongation in 2015 and
a partial effect in 2016, with sulfur dos-
es not being effective in both years (7a-
ble 5).

Among the treatments, the average fibre
elongation ranged between 5.19% and
5.56% in 2015 and between 4.81% and
6.43% in 2016 (Table 6). When the val-
ues of OOO and TTT were compared,
water application caused a decrease of
1.10%, 14.77% and 8.43% (2015, 2016
and average), respectively. However, it
was suggested that an increase in the ir-
rigation water level increases fibre elon-
gation [32]. In the present study, in the
first year of the experiment, fibre elon-
gation values were ‘low’ in 2016, where
0OO0O treatment resulted in ‘medium’ and
OTO treatment ‘very low’ fibre elonga-
tion values, while all of the other treat-
ments were in the ‘low’ group. Sulfur
doses were found to be ineffective for
fibre elongation values. However, it was
found that the S; dose of sulfur applied
in OO0 water treatment had a positive
effect on fibre elongation in 2016. It was
also determined that the same sulfur dose
increased the fibre elongation by 13.19%
from 6.29% to 7.12% and was classified
as being in the ‘medium’ to ‘high’ group
(Table 6).

Uniformity index, %

Uniformity is one of the most import-
ant characteristics affecting yarn yield.
The fibres should be uniform in terms
of spinning for better quality products.
The longer and more uniform the fi-
bres, the higher the yarn smoothness and
strength; and uniform fibres provide less
deflection [21].

In the current study, it was determined
that irrigation was effective and sulfur
doses not so for the uniformity index in
both study years — 2015 and 2016 (Ta-
ble 5). Average uniformity index values
as a result of the treatments ranged from
81.86 to 84.00% in 2015 and from 82.91
to 85.73% in 2016 (Table 6). When the
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Table 5. Analysis of variance table for fibre elongation, the uniformity index and short
fibre content of fibres based on the crop development period (DP) and sulfur doses (SD).
Note: (DP) development period, (SD) sulfur dose, (df) degree of freedom, (***) p < 0.001,
(**) p < 0.01, (*) p < 0.05 significant, (ns) not significant.

Year Source of df Fibre elonga- Uniformity Short fibre
variation tion (%) index (%) content (%)
DP 5 ns e ok
SD ns ns ns
2015
DP*SD 15 ns ns ns
Error 48
DP 5 P ok ok
SD 3 ns ns ns
2016
DP*SD 15 ns ns ns
Error 44

Table 6. Fibre elongation, uniformity index and short fibre content values of fibres as a result

of experimental treatments. Note: (*) mean, (**) not significant.

Fibre elongation, %

Uniformity index, %

Short fibre content, %

Treatments
2015 2016 2015 2016 2015 2016
0008, 5.41 6.29 81.99 83.27 7.46 7.43
0008, 5.24 6.51 82.88 83.77 7.93 7.95
000S, 5.54 5.80 83.46 82.40 7.32 7.41
000S; 5.57 7.12 82.87 82.21 6.80 9.04
TTTS, 5.28 5.30 83.41 86.34 7.14 5.99
TTTS;, 5.32 5.30 83.83 84.92 6.93 6.45
TTTS, 5.22 5.40 83.99 85.22 6.86 6.67
TTTS; 5.71 5.90 84.75 85.12 6.34 6.03
TOOS, 5.36 5.2 81.77 83.61 8.55 7.44
TOOS; 5.30 5.49 81.61 83.92 9.26 7.51
TOOS, 4.92 5.57 83.06 83.78 7.09 7.73
TOOS; 5.19 4.90 82.19 83.37 8.02 7.47
OTTS, 5.27 6.51 83.48 84.01 7.16 7.50
OTTS, 5.53 5.86 83.95 84.30 6.33 7.25
OTTS, 5.50 5.93 84.54 83.74 6.17 7.12
OTTS; 5.76 5.08 81.73 84.98 8.13 6.29
OTOS, 5.65 5.44 83.29 86.57 7.00 6.55
OTOS; 5.85 4.56 83.06 85.32 7.63 6.17
0OTOS, 5.08 4.1 82.22 85.84 7.21 6.12
OTOS; 5.67 5.15 82.74 85.18 7.44 5.99
TOTS, 5.38 5.46 82.58 84.32 7.75 7.29
TOTS, 6.01 4.85 80.43 85.71 8.67 6.27
TOTS, 5.81 5.29 81.92 82.99 7.83 7.56
TOTS; 4.84 6.42 82.52 83.12 7.23 7.82
000* 5.44* 6.43a 82.80bc 82.91d 7.38bc 7.96a
TTT* 5.38** 5.48b 84.00a 85.40ab 6.82c 6.29cd
TOO* 5.19* 5.29bc 82.16¢ 83.67cd 8.23a 7.54ab
oTT* 5.52** 5.84ab 83.43ab 84.26bc 6.95¢ 7.04bc
OTO* 5.56** 4.81c 82.83bc 85.73a 7.32bc 6.21d
TOT* 5.51** 5.50b 81.86¢ 84.03cd 7.87ab 7.24ab
So* 5.39** 5.70** 82.75** 84.69** 7.51ab 7.03**
Sq* 5.54** 5.43* 82.63** 84.66** 7.79a 6.93**
S,* 5.35" 5.35" 83.20** 83.99** 7.08b 7.10%*
S3* 5.46** 5.76** 82.80** 84.00** 7.33ab 7.10**

average of OOO (control) and TTT treat-
ments were compared; that of the uni-
formity index value decreased by 2.17%,
from 84.70% to 82.86%, with periodic
water deficit application. The result was
valid both in 2015 and 2016, and the uni-

formity index value decreased by 1.42%
and 2.91%, respectively. The results ob-
tained in the present study are in parallel
with those of previous studies, which re-
ported a decrease in the uniformity index
value as a result of decreasing the irriga-
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tion water dose by 50% [33], stating that
the uniformity index value is adversely
affected by water stress [29]. Further-
more, Peynircioglu [29] stated that the
uniformity index value in a cotton plant
decreased from 84.36% to 85.32% under
limited water conditions. All uniformity
index values in the first year of the cur-
rent experiment were found to be in the
‘medium’ group, while in the second
year, TTT and OTO treatments yielded
a ‘high’ value group, and the other treat-
ments were in the ‘medium’ group.

Short fibre content (SF), %

In the present experiment, it was de-
termined that irrigation during the de-
velopment periods had an effect on the
short fibre content in both years (2015
and 2016) and that the sulfur doses were
not effective (Table 5). As a result of the
different treatments applied, the average
short fibre content values were between
6.82 and 8.23% in the first year, while in
the second they ranged between 6.21 and
7.96%, forming two statistically differ-
ent groups in both years in terms of short
fibre (Table 6). 1t was also found that
deficit water application increased the
short fibre content, as seen in Table 6.
Accordingto the short fibre content classi-
fication in both years, all treatments
fell into the ‘low’ group. Since the fibre
strength decreases when the short fibre
content is higher, short fibre content is
desirable for the textile industry [11].
This is valid in our study with the lowest
fibre strength value in the case of TOO
treatment, having the highest short fibre
average. When the values of TTT were
examined in the second year of the ex-
periment, the short fibre content of sulfur
application (S;, S,, S3) had adverse ef-
fects, increasing by 7.67%, 11.35% and
0.66%, respectively, while the S; dose
(compared to Sy) of OTO treatment had
a positive effect by reducing the short fi-
bre content by 8.5%.

B Conclusions

The study results showed that the irriga-
tion water stress created by not applying
water in some developmental periods of
the cotton crop had a significant effect
on the spinning consistency index, fibre
length, fibre fineness, fibre strength, fibre
elongation, uniformity index, and short
fibre content characteristics. On the other
hand, no effect of foliar sulfur applica-
tion on fibre quality properties was de-
termined (except for the gin turnout and
fibre length).
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When the fibre quality parameters were
evaluated on a yearly basis, the spinning
consistency index, fibre length, fibre fine-
ness (only in 2015), fibre strength, and
uniformity index were positively affect-
ed by water application, while the fibre
fineness (only in 2016), fibre elongation
and short fibre content were adversely
affected.

Regarding the sulfur doses applied in
the study (Sy: 0 ml da’!, S;: 150 ml da”!,
S,: 250 ml dal, S;: 350 ml dal), the
application of S, fertilizer in dry condi-
tions (OOO) was expected to affect fibre
length and fineness, the S; dose — fibre
elongation and the S; dose — the unifor-
mity index, but it was concluded that the
sulfur applications also adversely affect-
ed the fibre strength value. In this case, it
is concluded that the application of foliar
sulfur in fields where anhydrous or peri-
odic water restrictions take place can pro-
vide important advantages for farmers.
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