Journal of Pharmacognosy and Phytochemistry 2019; 8(4): 2393-2396

Journal of Pharmacognosy and Phytochemistry

Available online at www.phytojournal.com

PLarma sy
D Phxtochemisiry

E-ISSN: 2278-4136
P-ISSN: 2349-8234

JPP 2019; 8(4): 2393-2396
Received: 25-05-2019
Accepted: 27-06-2019

Saritha HS

Department of Genetics and
Plant Breeding, College of
Agriculture, Dharwad,
Karnataka, India

Rajesh S Patil

Principal Scientist, AICRP on
Cotton, ARS Dharwad farm,
UAS, Dhawad, Karnataka,
India

Correspondence

Rajesh S Patil

Principal Scientist, AICRP on
Cotton, ARS Dharwad farm,
UAS, Dhawad, Karnataka,
India

Association analysis among agronomic and fiber
guality traits in color-cotton (Gossypium
hirsutum)

Saritha HS and Rajesh S Patil

Abstract

Improvement in the seed cotton yield with stable natural Color is an important goal in Color-cotton
breeding. Seed cotton yield being a complex quantitative trait is affected by both genetic and
environmental factors. Correlation studies pave a role in selection of yield influencing traits and gives an
idea how traits are associated with it. We evaluated 240 Color-cotton genotypes with five white
genotypes as checks during kharif 2016 at the Agricultural Research Station (ARS), Dharwad farm,
University of Agricultural Sciences, Dharwad using an augmented design. Analysis of variance indicated
that there was significant variation in the experimental material. Seed cotton yield had highly significant
and positive correlation with its component traits viz., plant height, number of monopodia per plant,
number of sympodia per plant, number of bolls per plant, ginning outturn and boll weight. These traits
can be used as surrogate traits for improvement of yield. Fiber color was negatively associated with
upper half mean length of fibre, fiber strength, uniformity index and elongation value. It thus seems that
improvement of fiber quality traits and improving intensity of pigmentation simultaneously is
challenging. Intensity of pigmentation was directly associated with fiber fineness and maturity ratio.
Thus, improvement of fiber color retaining other fiber quality traits should be the priority breeding
approach in Color-cotton.
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Introduction

It is estimated that the elimination of dyeing cotton in textiles can save up to one half of the
manufacturing costs and also takes care of the disposal of toxic dye waste which includes
heavy metals. Dyes have a hard time adhering to cotton and at least half of the chemicals end
up in rivers and in the soil. These chemicals are often highly carcinogenic, toxic and explosive.
Commonly used Azo dyes are poisonous, dangerous and highly inflammable. Naturally
colored cotton (Color-cotton) is an attractive eco-friendly proposition for the textile industry.
Worldwide, the commercial cotton is almost white (creamy yellow to bright white), white
linted cotton in all the four cultivated species and creamy white in Gossypium barbadense L.
The virgin white color is stable and will not lose its brightness (Phillip et al., 2006) 4. Cotton
with naturally colored lint, other than white, is commonly referred as color-cotton. The early
primitive forms of the cultivated species must have been color linted to dirty white; brown
appears to be the basic color (Narayananan et al., 1996) [*%l. The genotypes and wild species
which produce naturally color lint or fuzz are non-spinnable to manufacture eco-friendly
fabrics.

Color-cottons are typically grown as the source of fibre for niche textile markets that promote
the use of natural colors in textiles. This use has great merit considering the negative
environmental impact (Khatri et al., 2015) [¢, Despite the appeal of naturally colored cottons
as an environment friendly source of staple fibre, they still occupy only a small global market.
Fiber quality is the most important factor limiting the improvement of color-cotton. The
colored fibres are typically lower yielding, shorter and weaker compared with conventional
white fibres (Yuan et al., 2013) [*51, Lack of rules and criteria for quality classification, natural
drift of colored pollen over white cotton and limited range of colors and color unevenness are
the other factors which has historically suppressed the growing of color-cotton.

Knowledge on genetic variation existing in the available breeding material is a prerequisite for
any crop improvement programme. Assessment of the extent and distribution of genetic
variation in a crop species is essential in establishing the pattern of diversity and evolutionary
relationships. Identification of color-cotton genotypes with stable color and excellent fiber
qualities is important for manufacturing eco-friendly textiles of good quality.
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Material and methods

The present research was conducted to determine the
association between seed cotton yield, yield attributing traits
and fiber quality traits. The present experiment was conducted
in Agricultural Research Station, Dharwad Farm jurisdiction
of University of Agricultural Sciences, Dharwad utilizing 240
color-cotton breeding lines evaluated with five white linted
genotypes as checks viz., Sahana, ARBH-813, MCU-5,
Abadhita and RAH-100 in augmented design. Fiber quality
characters viz., fiber length, fiber strength, micronaire reading
and length uniformity index were analysed under high volume
instrument (HVI) at Central Institute for Research on Cotton
Technology (CIRCOT), regional quality evaluation unit
situated at ARS, Dharwad farm. Correlation coefficients were
calculated using Pearson’s correlation coefficient for all the
characters by employing the following formula of Weber and
Moorthy (1952).

quantitative trait is affected by both genetic and
environmental factors. Correlation studies give an idea how
traits are associated with yield thus paving the way in
selection of such traits for yield improvement. Seed cotton
yield per plant had significant positive correlation with plant
height (0.148), number of monopodia (0.202), number of
sympodia (0.212), number of bolls per plant (0.218), ginning
outturn (0.518), and boll weight (0.430) and was significantly
negatively correlated with the days to fifty per cent flowering
(-0.359) (Table 2).

Plant height had positive significant correlation with number
of sympodia per plant (0.244), number of bolls per plant
(0.239), seed cotton yield (0.148) and it was non-significantly
correlated with all other traits. Number of monopodia per
plant had positive significant association with seed index
(0.224), days to first flowering (0.144), days to fifty per cent
flowering (0.150) and seed cotton yield (0.202). Positive
significant correlation was noticed between the number of

r= _Sovixy) sympodia per plant with number of bolls per plant (0.135) and

yVaryVary seed cotton yield per plant (0.218). Seed index had significant

Wh positive association with boll weight (0.277) and negative
ere,

r = correlation coefficient

Cov (x, y) = variance between the characters x and y

V(x) and V(y) = variances of the characters, x and y

The test of significance for association between characters
was done by comparing calculated ‘r’ values with table ‘r’
values at (n-2) error degrees of freedom, where n is the
number of pairs of observations.

Results and Discussion

Significant treatment mean sum of squares were observed for
the eleven quantitative yield traits and six fiber quality traits,
indicating considerable amount of variation in all the traits.
The material selected for the present investigation was quite
appropriate for further genetic analyses (Table 1). The fiber
color was characterized in to four different fiber color
categories based on the reflectance values. Index score
method was applied to classify brown color values. From 5 to
20 were classified as cream or almond color, 20 to 35 as
medium brown and values more than 35 were classified as
dark brown.

Improvement in the seed cotton yield is an important goal in
cotton breeding. Seed cotton vyield being a complex

association with ginning outturn (-0.358). Boll weight had
positive relationship with ginning outturn (0.312) and seed
cotton yield (0.430). Ginning outturn was positively
correlated with lint index (0.218) and seed cotton yield
(0.518). Days to first flowering had positive relationship with
days to fifty per cent flowering (0.689). Similar observations
were made by Ashokkumar and Ravikesavan (2010) @, Nagib
et al. (2010) P, Farooq et al. (2014) I, Pujer et al. (2014) 31,
Dahiphale et al. (2015) M, Latif et al. (2015) [ and
Manjunath Paloti (2016) (81,

Fiber color had positive significant correlation with flowering
traits viz., days to first flowering (0.133) and days to fifty per
cent flowering (0.200). Plant height (-0.298), ginning outturn
(-0.122), boll weight (-0.130) and seed cotton yield per plant
(-0.334) were significantly and negatively associated with
fiber color (Table 2). This showed that, as the intensity of
pigmentation increased the yield potential of the genotype
decreased, pointing towards a possible negative pleiotropic
effect of fiber color on seed cotton yield. However, no
previous studies were found in this area to either corroborate
or oppose the current findings.

Table 1: Analysis of variance for yield and fiber quality traits in breeding lines of color-cotton genotypes (G. hirsutum L.)

Source of variation daf | Xa X2 X3 Xa Xs Xe X7 Xs Xo X10
Block (eliminating check + variety) 11| 5.05 11.90 91.49 0.66 | 294 | 6.45| 0.03 1.66 0.19 0.33
Entries (ignoring blocks) 244| 7.65 | 11.23* | 118.36** | 0.35** | 7.95** | 5.78*| 0.19** | 20.89** | 7.63** | 0.78**
Checks 4 120.05*| 4.19 |492.80** |1.12**|7.05*%*|4.59*|0.59** | 17.27** | 0.83** | 3.53**
Varieties 239 740 |11.19**| 100.06 |0.33**|7.98**|5.80*|0.18**| 18.11** | 7.69** | 0.74**
Checks vs varieties 1 | 17.52 | 48.80** | 2998.8** | 1.39** | 5.60 | 6.30 | 2.21** | 698.67** | 20.72** | 0.03
Error 44 | 6.37 6.89 66.14 021 | 1.45 | 6.00 | 0.07 1.48 0.16 0.31
Source of variation df Xu X12 X13 Xua Xis X16 X7 X1s
Block (eliminating check + variety) 11 | 165.58* 1.38 2.04 0.05 7.03 0.01 0.03 0.161
Entries (ignoring blocks) 244| 135.36** | 9.12** | 10.32** | 0.56** | 25.31** | 0.03** | 0.02 | 5097.55**
Checks 4 | 572.09** | 7.01** | 8.16** | 0.77** | 11.52** | 0.04** | 0.07** 0617
Varieties 239| 123.10** | 8.77** 1.98 0.57** | 17.97** | 0.03** | 0.02 | 2068.22**
Checks vs varieties 1 | 1316.9** | 15.35** | 20.13** | 0.48 | 1834.2** | 0.08** | 1.24** | 7493.33**
Error 44 50.30 1.92 1.94 0.14 4.26 0.01 0.02 0.06127

** Significant at 1 per cent level * Significant at 5 per cent level

X1 - Plant height (cm) X2 - Number of monopodia per plant X3 - Number of sympodia per plant
X5 - Seed index (g) X6 - Ginning outturn (%) X7 - Lint index (@)

X9 — Days to first flowering X10- Days to 50% flowering X11- Seed cotton yield (g)

X13: Upper Half Mean Length (mm)  X14- Fiber strength (g/tex)  X15-Micronaire value (ug inch-1)
X17- Maturity Ratio X18: Elongation Value (%)
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Table 2: Phenotypic correlation coefficients among yield and its component traits in G. hirsutum

X1 X2 X3 X4 Xs Xs X7 Xs Xo X10 X1 X12
X1 1.000 0.012 |0.244**| 0.239** | -0.07 0.012 0.115 0.070 -0.040 | -0.030 | 0.148** (-0.298**
X2 1.000 | -0.071 0.068 [0.224**| 0.127 0.011 0.071 0.144** |0.151**| 0.202** | 0.024
X3 1.000 | 0.135** | 0.001 -0.008 0.034 -0.024 -0.002 0.051 | 0.212** | -0.081
Xa 1.000 0.001 -0.050 | 0.138** | -0.041 0.010 -0.001 | 0.218** | -0.082
Xs 1.000 | 0.277** | -0.358** | 0.023 0.062 -0.051 0.034 0.038
Xe 1.000 0.312** 0.067 -0.087 0.014 | 0.430** |-0.122**
X7 1.000 0.218** 0.039 0.001 | 0.518** | 0.020
Xg 1.000 -0.036 | -0.032 0.035 |[-0.130**
Xo 1.000 |0.689**| -0.036 |0.133**
X10 1.000 -0.035 | 0.200**
X1 1.000 |[-0.334**
X12 1.000

** Significant at 1 per cent level * Significant at 5 per cent level
X1 - Plant height (cm)
X5 - Seed index (g)

X2 - Number of monopodia per plant

X6 - Ginning outturn (%)
X9 — Days to first flowering X10- Days to 50% flowering

X3 - Number of sympodia per plant
X7 - Lint index ()

X11- Seed cotton yield (g)

X8 - Boll weight ()
X12- Fiber color

X4 - Number of bolls per plant

Table 3: Phenotypic correlation coefficients among fiber color and fibre quality traits in natural color-cotton lines G. hirsutum

UHML FS Mic ul MR EL Sl LI SCY FC

UHML 1.000 0.931** | -0.484** -0.204** -0.439** 0.406** 0.339** | -0.183** -0.232** -0.802**
FS 1.000 -0.563** 0.146** -0.509** 0.354** -0.012 0.195** -0.302** -0.820**
Mic 1.000 -0.031 -0.058 0.135** 0.031 0.012 0.021 0.260**
ul 1.000 -0.191** 0.132** -0.112* 0.091 0.447** -0.457**
MR 1.000 -0.163** | 0.112** 0.098 0.114 0.270**
EL 1.000 0.010 -0.186 0.235** -0.490**

Sl 1.000 0.239** 0.034 0.038

LI 1.000 0.421** 0.020
SCY 1.000 -0.334**

FC 1.000

** Significant at 1 per cent level * Significant at 5 per cent level
UHML: Upper Half Mean Length (mm) FS: Fiber strength (g/tex)
MR: Maturity Ratio EL: Elongation Value (%)
SCY: Seed cotton Yield (g) FC: Fiber color

Association studies with fiber quality traits

The trait seed cotton yield per plant had positive significant
association with uniformity ratio (0.441) and lint index
(0.072) where as it had negative significant relationship with
upper half mean length (-0.232), fiber strength (-0.302) and
elongation value (-0.235). Fiber length had positive
correlation with fiber strength (0.931), elongation value
(0.406) seed index (0.339) whereas negative association with
micronaire value (-0.484), uniformity ratio (-0.207), maturity
ratio (-0.439) and lint index (-0.183) (Table 3). Similar
observations of negative significant correlation of seed cotton
yield in white cotton with these traits were made by
Ashokkumar and Ravikesavan (2010) 4, Bayyapu Reddy et
al. (2015) ¥l and Manjunath Paloti (2016) (8],

Positive significant relationship was observed between fiber
strength and uniformity ratio (0.146) whereas it had negative
association with micronaire value (-0.563), maturity ratio (-
0.509), lint index (-0.191) and seed cotton vyield (-0.302).
Similar results were reported by Ashokkumar and
Ravikesavan (2010) [, Patil Malagouda et al. (2014) [*4 and
Amjid et al. (2016) ™. Micronaire value had positive
correlation with elongation value (0.135).

Uniformity ratio had positively associated with elongation
value (0.135) and seed cotton yield (0.447) whereas, it had a
negative relationship with maturity ratio (-0.191). Negative
relationship was observed between maturity ratio and
elongation value (-0.163). Seed index was positively
correlated with lint index (0.239) whereas; lint index had
positive relation with seed cotton yield per plant (0.072).

Mic: Micronaire value (ug inch-1)
Sl: Seed index (g)

Ul: Uniformity Index (%)
LI: Lint Index ()

Significant higher negative correlation was observed between
fiber color and upper half mean length (-0.802), fiber strength
(-0.820), uniformity index (-0.457) and elongation value (-
0.490). Micronaire value (0.260) and maturity ratio (0.270)
had significantly positively associated with fiber color. It was
learnt that, as the intensity of pigmentation increased there
was a compromise with both the fiber length and strength.
Therefore improvement of fiber color, retaining other fiber
quality traits becomes a priority breeding approach in color-
cotton.

References

1. Amjid MW, Malik TA, Shah MKN, Saleem MA, Sajjad
Y, Mehmood R. Inheritance pattern of physio-
morphological traits of cotton under drought stress. Sci.
Lett. 2016; 4(1):51-59.

2. Ashokkumar K, Ravikesavan R. Genetic studies of
correlation and path coefficient analysis for seed oil,
yield and fibre quality traits in cotton (G. hirsutum L.).
Australian J. Basic Appl. Sci. 2010; 4(11):5496-5499.

3. Bayyapu Reddy K, Chenga Reddy V, Lal Ahmed M,
Naidu TCM, Srinivasarao V. Correlation and path
coefficient analysis in upland cotton (Gossypium
hirsutum L.). Int. J. Pure App. Biosci. 2015; 3(3):70-80.

4. Dahiphale KD, Deshmukh JD, Jadhav AB, Bagade AB.
Genetic variability, correlation and path coefficient
analysis for yield and its attributing traits in cotton. Int. J
Trop. Agric. 2015; 33(1):254-257.

~ 2395~



Journal of Pharmacognosy and Phytochemistry

5. Farooq J, Anwar M, Riaz M, Faroog A, Mahmood A,
Shahid MTH, et al. Correlation and path coefficient
analysis of earliness, fibre quality and yield contributing
traits in cotton (Gossypium hirsutum L.). J Anim. Plant
Sci. 2014; 24(3):780-791.

6. Khatri A, Peerzada MH, Mohsin M, White M. A review
on developments in dyeing cotton fabrics with reactive
dyes for reducing effluent pollution. J. of Cleaner Prodn.
2015; 87:50-57.

7. Latif Asif, Bilal Muhammad, Syed Bilal Hussain and
Farah Ahmad, Estimation of genetic divergence,
association, direct and indirect effects of yield with other
attributes in cotton (Gossypium hirsutum L.) using biplot
correlation and path coefficient analysis. Trop. Plant Res.
2015; 2(2):120-126.

8. Manjunath Paloti C. A consolidated approach to
characterize Gossypium hirsutum L. genotypes for
productivity under rainfed conditions. M. Sc. (Agri.)
Thesis, Univ. Agric. Sci., Dharwad, Karnataka (India),
2016.

9. Nagib UK, Khan BR, Marwat GH, Farhatullah Batool S,
Khadijah M, Wagas Ahmad, et al. Genetic variation and
heritability for cotton seed, fibre and oil traits in
Gossypium hirsutum L. Pakisthan. J. Bot. 2010;
42(1):615-625.

10. Narayananan SS, Singh VV, Patil NB, Nagwekar SN.
Fiber quality of certain Color linted cotton germplasm of
G. hirsutum L. J Indian Soc. Cotton Improv. 1996;
21:170-172.

11. Patil Malagouda, Khadi BM, Kumari Basamma, Katageri
IS. Genetic variability and correlation analysis for fibre
quality traits in diploid cotton (Gossypium spp). Am-
Euras. J. Agric. Env. Sci. 2014; 14(5):392-395.

12. Phillip JW, Noelie RB, Alfred DF, Devron PT, Barbara
AT, Marie-Alice R et al. International fiber science and
technology, Cotton Fiber Chemistry and Technology,
Third Edition, CRC Press by Taylor and Francis Group,
2006.

13. Pujer Santoshkumar, Siwach SS, Deshmukh Jagadeesh,
Sangwan RS, Sangwan O. Genetic variability, correlation
and path analysis in upland cotton (Gossypium hirsutum
L.). Electron. J Plant Breed. 2014; 5(2):284-289.

14. Weber CR, Moorthy BR. Heritable and non-heritable
relationships and variability of oil content and agronomic
characters in the F, generation of soybean crosses.
Agron. J. 1952; 44:202-209.

15. Yuan SN, Malik W, Bibi N, Wen GJ, Ni M, Wang XD.
Modulation of morphological and biochemical traits
using heterosis breeding in Colored cotton. J of Agril,
Sci. 2013; 151:57-71.

~ 2396~



