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Varietal Comparison of Some Fibre Quality Traits of Cotton (Gossypium hirsutum L.)

under Different Row Spacings
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Abstract:A field trial was conducted at Agronomic Research Area, University of Agriculture, Faisalabad during cotton season
2006-07 to compare quality traits among three varieties of upland cotton (Gossypium hirsutum L) under varying row spacings.
The treatments were comprised of three row spacings viz. 60, 75 and 90 cm and three cotton cultivars viz. NIAB-111, CIM-496
and FH-901. Data thus collected were statistically analyzed by conducting analysis of variance. The experimental results
reveded that row spacing significantly affected the ginning out turn, while fibre length, fibre strength, fibre uniformity and fibre
fineness remained unaffected. The varieties differed significantly in fibre length, fibre strengthand fibre fineness while ginning
out turn and fibre uniformity remained unaffected.
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1 INTRODUCTION

Cotton (Gossypium hirsutum L.) is the most
important textile fiber crop in the world. The areas
under this crop are in tropical, subtropical to tem-
perate climate with a growing season of about 150
days (southern states of USA, Uzbekistan, Iran, In-
dia, Pakistan and China, etc.).

Cultivar selection, a key management compo-
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nent in any cropping system, is even more critical in
ultra-narrow row cotton production. While high
yield potential is a predominant consideration, fiber
properties are also major factors to consder. In a
study of eight transgenic cultivars, yields for cotton
planted in ultra-narrow rows were higher than con
ventional row spacings!. In a 2-yr study in South
Carolina gin turnout was different among row spac-
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ings and cultivars?.

Efficient cotton production for improved net
returns is essential for cotton growers to maintain a
competitive advantage in a global market. Ultra nar-
row row (UNR) cotton and skip-row cotton produc-
tion systems have been used as means for improving
profitability®. UNR cotton has shown equal or high-
eryields and net returns than conventional wide
rowg*?.

In an evaluation of 11 cultivars of cotton in ul-
tra-narrow rows, Anthony and Molin suggested that
cultivars differ in desirable fiber content ©, but in a
study where cotton planted in 76- and 101-cm rows
was harvested with a spindle picker and cotton
planted in 19- and 38-cm rows was harvested with a
stripper equipped with a finger-type head, lint quali-
ty was not influenced by cultivar, and HVI analysis
indicated all fiber characteristics were in acceptable
ranges’”.

Cotton farmers are faced with the difficult task
of selecting management strategies under rising pro-
duction costs and gtatic or declining returns for their
crop. One dternative method to combat these prob-
lems and to optimize profit is growing cotton in nar-
row rows. Ultra narrow row (UNR) cotton may neg-
atively affect fiber quality; however, severa studies
have shown that fiber quality is not significantly af-
fected ¥, It was concluded by experimentally that
micronaire, consistently lower for ultra-narrow
rows, was the only fiber trait affected when compar-
ing fiber quality in ultra-narrow row cotton with
conventional row spacing ™. Differences in fiber
properties between narrow and wide-row cotton are
expected because boll location on the plant is af-
fected by row spacing as in temporal boll set and
development, which influence fiber properties™.
McAlister concluded that quality parameters were
lower for UNR primarily because of ginning influ-
ences ™, Vories et d. reported that fiber quality
properties of UNR cotton in Arkansas were less de-
sirable than cotton grown in 97-cm row spacing™.

Jost and Cothren reported that fiber length
tended to be reduced in 19-cm row width compared
with wider row widths ™. Early canopy closure and
earlier fruit set associated with ultra narrow row
(UNR) cotton may negatively affect fiber quality™*";
however, several studies have shown that fiber qual-
ity is not significantly affected by varying row spac-
ing™.

The objective of this study was to investigate
the comparative performance of three cotton vari-
eties in rdation to fibre quality parameters under
three row spacings.

2 MATERIALS AND METHODS
2.1 Experimental site and treatments

The experiment was conducted to determine
the effect of row spacing on fiber quality of cotton
cultivars a the Agronomic Research Area, Univer-
sty of Agriculture, Faisalabad during cotton season
2006-07. The experiment was laid out in random-
ized complete block design (RCBD) with factorid
arrangement and replicated thrice. The length of
each plot was 7 m and width was variable depend-
ing upon row spacing treatments. However, 6 rows
of cotton crop were grown in each plot. Seed cotton
was picked in two pickings, first picking was done
after 130 days of sowing and second picking was
done after 180 days of sowing. The treatments were
three row spacings (S, =60cm, S;=75cmand $ =
90 cm) applied to three cotton varieties (V; =
NIAB-111, V, = CIM- 496 and V5 = FH- 901).

Fibre characters like, staple length, strength,
fineness, uniformity and elongation of each plant
were measured using Spinlab HVI- 900. It mea-
sured the fibre characters within a quick period of
time. Mean genotypic values of these characters
were calcul ated.

2.2 Crop husbandry

Seedbed was prepared by cultivating the field
for 2 times with tractor-mounted cultivator each fol-
lowed by planking. The crop was sown on sandy
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clay loam soil. Sowing was done on well prepared
seed bed, with the help of single row hand drill by
maintaining variable row spacing as per treatment
and constant plant to plant distance of 30 cm. Nitro-
gen was applied a 120 kg-hm? and phosphorus at
60 kg-hm? Whole of P and /3 N was applied at
sowing. Remaining 1/3 N was applied with first
and 1/3“ with second irrigation. Overall 9 irriga-
tions were applied and weeds were controlled by
hoeing. Insecticides were applied to control the
sucking insects (Aphid, Jassid, Whitefly, Thrips and
Mites) and bollworm (American bollworm, Pink
bollworm and Spotted bollworm). All other agro-
nomic practices were kept normal and uniform for
all the treatments.
2.3 Measurement of ginning out turn (GOT %)

Cleaned and dry samples of seed cotton were
weighed and then ginned separately with single
roller eectric ginning machine. The lint obtained
from each sample was weighed and ginning out turn
% was cal culated by the following formula.

Ginning outturn (%) =

Weight of lint in sample
Weight of seed cotton in that sample

2.4 Statistical analysis

x100

Data collected on different parameters were

anayzed datistically by using M-stat programme
and differences among the treatment means were
compared by using the least significant difference
(LSD) test at 5 % probability levell™,

3 RESULTS AND DISCUSSION
3.1 Ginning out turn (GOT)

The ultimate objective of cotton production is
lint production. To increase the lint production, gin-
ning out turn must be increased. As a rough esti-
mate one percent increase in GOT would bring
about three percent increase of seed cotton yield.

Data pertaining to ginning out turn as influenced
by row spacing and varieties are presented in Table
1, which reveal that row spacing significantly influ-
enced the ginning out turn. Significantly highest
ginning out turn (39.97 %) was recorded in crop
where cotton was planted in 90 cm apart rows, fol-
lowed by S2 (75 cm) row spacing. Whereas, signifi-
cantly minimum ginning out turn (38.19 %) was
noted in 60 cm spaced cotton rows. These results
(1996) who reported
an average of 28 and 32% gin turnout for ultra-nar-

are similar to those of Atwell

row row cotton and conventiona cotton, respective-
ly. The varieties were found differing non-signifi-
cantly from each other in GOT™.

Table 1 Varietal comparison of some fibre quality traits of cottons under varying row spacings

Ginningoutturn  Fbrelength Fibre strength ) ) Fibre uniformity Fibre elongation
Treatments Micronaire
1% /mm /(cN - tex™) 1% 1%
Varieties
V1= NIAB-111 39.08 27.09a 24.84a 446 b 49.87 6.39a
V2= CIM-496 38.85 28.40a 25.21a 4.04c 50.13 6.64 a
V3= FH-901 39.35 24.82b 23.50b 497a 48.73 539b
LSD (5%) NS 164 0.5775 0.3617 NS 0.7702
Row spacing
S1=60 cm 38.19¢c 26.51 24.82 4.45 50.19 6.14
S2=75cm 39.12b 27.66 24.73 4.52 49.22 6.06
S3=90 cm 39.97a 26.13 24.03 4.50 49.33 6.21
LSD (5%) 0.5573 NS NS NS NS

Note: Any two means not sharing the same letter within the same column differ significantly at 5 % level of probability.

3.2 Fibre length
Fibre length is an important trait of cotton for
determining the quality of fibre, as it plays a major

role in spinning. The quality of yarn is aso associat-
ed with fibre length. The data given in Table 1 rep-
resent fibre length (mm) as affected by the row
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spacing and varieties. Fibre length was found to be
affected non-significantly by row spacing but signif-
icantly by varieties. Maximum fibre length (28.40
mm) was noted in CIM-496, which was gatistically
a par with the fibre length (27.09 mm) of
NIAB-111. Whereas, significantly lower fibre
length (24.82 mm) was observed in V; (FH-901).
These results are in line with earlier findings of
Bridge et al. and Nichols et al. who reported that
fiber length remained unaffected by row spacing®?!.
3.3 Fibre strength

Fibre strength is an important trait in determin-
ing yarn-spinning ability. Cotton varieties, which
produce weak fibres (low strength), are difficult to
be handled in manufacturing process.

The data regarding fibre strength as affected by
row spacing and varieties are given in Table 1,
which exhibit that fibre strength was not significant-
ly influenced by row spacing, however, the varieties
affected in fibre strength significantly. Maximum
value for fibre strength (25.21 cN -tex?) was ab-
tained in CIM-496, which was statigtically at par
with fibre strength  (24.87 cN -tex?) of NIAB-111.
Whereas, significantly lower fibre strength (23.50
cN -tex™®) was recorded in FH-901. These results are
in line with those of Bridge et a. and Nichols et al.
who reported that fiber strength was unaffected by
row spacing®?,

3.4 Fibre fineness (Micronairc)

The data regarding fibre fineness as affected by
row spacing and varieties are given in Table-1,
which exhibit that fibre fineness was not significant-
ly influenced by row spacing. These results are Sm-
ilar with earlier findings of Jost and Cothren who
found no differences in micronaire reading with re-
spect to row spacing[17]. However, all the varieties
differed significantly from each other in fibre fine-
ness. Maximum fibre fineness (4.97 micronaire)
was obtained in FH-901, followed by the fibre fine-
ness (4.46 micronaire) of NIAB-111. Whereas, min-
imum fibre fineness (4.04 micronaire) was recorded

in CIM-496.
3.5 Fibre uniformity

The data given in Table 1 show that fibre uni-
formity was affected non-significantly both by row
spacing and varieties. Fibre uniformity ranged be-
tween 49.22 to 50.19 % among various row spacing
and between 48.73 to 50.13 % among various vari-
eties. Jost and Valco et a. also found no differences
in uniformity due to row spacing®?.
3.6 Fibre elongation

The data regarding fibre elongation as affected
by row spacing and varieties are given in Table 1,
which exhibit that fibre elongation was not signifi-
cantly influenced by row spacing. However, it var-
ied between 6.06% to 6.21% among various row
spacings. Significant effect of varietieswas noted on
fibre elongation in present study. CIM-496 gained
maximum fibre elongation of 6.64%, however, it
was a par with that of NIAB-111 (6.39%). Signifi-
cantly lower fibre elongation (5.39%) was shown by
variety FH-901.

4 CONCLUSIONS

The experimental results carried out for Vari-
etal comparison of some fibre quality traits of Cot-
ton (Gossypium hirsutum L.) under different row
spacings reveaed that row spacing significantly af-
fected the ginning out turn (GOT %) of cotton.
While fibre length (mm), fibre strength (cN -tex?),
fibre uniformity (%) and fibre fineness remained
unaffected. Significantly highest ginning out turn
(39.97 %) was recorded in crop where cotton was
planted in 90 cm apart rows, followed by S, (75 cm)
row spacing. Whereas, significantly minimum gin-
ning out turn  (38.19 %) was noted in 60 cm spaced
cotton rows. The varieties differed significantly in
fibre length (mm), fibre strength (cN - tex™) and fibre
fineness while ginning out turn  (GOT %) and fibre
uniformity (%) remaind unaffected.
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