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Abstract

The present study was carried out at the Main Agricultural Research Station, Dharwad during kharif 2012. The
experimental material comprised 45 Gossypium barbadense genotypes, which were evaluated for variability for yield and
yield components to know the improvement made over commercial check (Suvin) and to identify lines suitable for
development of inter specific hybrids. Out of 10 characters studied in 46 potential Barbadense lines, seed cotton yield,
number of bolls per plant and number of monopodia per plant recorded high PCV and GCV indicating that substantial
variability exists for these characters and also higher heritability was recorded for these characters. The mean performance
of Barbadense genotypes indicated that YBD- 10 recorded the highest mean value for seed cotton yield followed by YB-
IPS 14 andYBD-18. The genotypes YB-IPS 14, DBSI-75-10,1 and RHCB — 010 exhibited high fiber length and strength.

The potential lines YB-IPS 14 and YB-IPS 25 are examples for blending of both yield and fiber quality.
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Pima cotton or Egyptian cotton, Gossypium
barbadense is known for its better fiber properties
being cultivated in less than 2% in the world (Chen
et al., 2007). India can play an important role in
meeting the global requirement of extra long staple
cotton by developing highly potential Barbadense
varietal lines. The genetic improvement of cotton
is being far from the requirement as evidenced by
the fact that there are few varieties developed and
less popularized after Suvin variety to improve and
replace for productivity and fiber quality of
Barbadense cotton. This situation has arisen
mainly because Barbadense still continues to be a
weak link in Indian cotton research as compared to
other cultivated species. Therefore looking to its
superior fiber quality it is necessary to give much
attention to improve the yielding ability of the high
priced G. barbadense cotton.

Though cotton production in the country has
registered marked improvement in recent decades,
improvements in yield levels of interspecific
hybrids appear to have reached stagnation. The
important reason attributed for stagnation is lack of
systematic efforts of genetic improvement of
Barbadense cotton in deriving high potential and
high combiner lines to develop good interspecific
hybrids. To overcome decline in productivity and
fiber quality of ELS cotton, there is necessity of
development of potential Barbadense lines. Once
such potential lines are identified, they can be
utilized for developing potential interspecific
hybrids. Realizing these problems, efforts are
made at Dharwad to develop new potential
Barbadense and hirsutum lines which in turn helps
for the improvement of interspecific hybrids.
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The field experiment was conducted with the forty
six G. barbadense genotypes including check
Suvin during kharif 2012 at Main Agricultural
Research Station Dharwad in a randomized block
design with two replications. The forty five
Barbadense lines included in this study are having
Suvin genetic background, which were derived
from single cross, three-way cross and back cross
and were evaluated for productivity and fiber
quality traits. Name of the accessions, method of
deriving line and their pedigree are given in Table
1. Each genotype was sown in two rows of 6m
length with spacing of 90 x 30 cm. Package of
practices and plant protection measures were
adapted as per recommendation to raise a good
crop.

Observations were recorded in three randomly
selected plants in each plot of every replication for
seed cotton yield (kg/ha), plant height (cm),
number of monopodia per plant, sympodia per
plant, bolls per plant, reproductive points on
sympodia, seed index (g), ginning out turn (%),
and fiber quality characters such as 2.5% span
length (mm), bundle strength (g/tex), fiber fineness
(ng/inch), uniformity index and strength to length
(S/L) ratio as per the standard procedure. From the
mean values of each character, components of
variability, heritability and genetic advance in per
cent over mean were estimated as per the
procedure outlined by Singh and Chaudhary
(1977). The fiber quality data for these Barbadense
lines was not included in the analysis since it was
unreplicated data, instead directly interpreted.

The analysis of variance (Table 2) revealed that the
mean squares of genotypes for all characters
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investigated were significantly different. This
indicates the presence of considerable level of
genetic variability among the genotypes for the
characters under study. The data on per se
performance of forty six genotypes for mean yield
and yield related traits except fiber quality traits
were analyzed for determining the variance
parameters such as phenotypic coefficient of
variance (PCV), genotypic coefficient of variance
(GCV), broad sense heritability (h?), genetic
advance (GA) and genetic advance as percentage
over mean (GAM). The results pertaining to these
aspects are presented in Table 3.

The per se performance of lines for all characters
is presented in Table 4. Among the 46 Barbadense
lines, YBD-10 (2662 Kg ha™), YB-IPS 14(2662
Kg hal), YBD-18(2506 Kg ha™), YBD-12 (2502
Kg ha™) and YB-IPS 25 (2396 Kg ha™) are the top
five lines which recorded significantly higher for
seed cotton yield. Among these, some of the lines
like YB-IPS 14, YBD-12 and YB-IPS 25 can be
used in development of interspecific hybrids, since
these lines are grouped under high yield and high
fiber quality (Table 5). These lines also exhibited
higher mean value for yield attributing characters
viz., number of bolls per plant, boll weight and
ginning out turn. Interestingly, these characters
have directly influence on increase in seed cotton
yield (Pavasia et al., 1999).

In present study, phenotypic coefficient of
variation (PCV) was higher than genotypic
coefficient of variation (GCV) indicating the
influence of environment for all the traits under
study. A narrow difference between PCV and
GCV suggested that negligible influence of
extraneous factor. For seed cotton yield, number
of bolls per plant, reproductive points on
sympodia, number of monopodia, number of
sympodia per plant PCV and GCV were moderate
to high (Table 3) concurrent results to this effect
was also reported by Krishnarao and Mary (1990),
Laxman and Ganesh (2003), Gururajan and
Sundar (2004), Kaushik et al. (2006), Tuteja et al.
(2006), Kale et al. (2007), Sakthi et al. (2007),
Neelima et al. (2008) and Dhamayanathi et al.
(2010).

It is essential to know the heritability estimates for
different characters because the heritability
estimate separates the environmental influence
from the total variability and indicates the
accuracy with which a genotype can be identified
by its phenotypic performance, thus making the
selection more effective. As such, the heritability
in broad sense is the proportion of genotypic
variability to the total variability; its importance
has been emphasized by Johnson et al. (1955).

In this study heritability (broad sense) of more
than 60% was observed for seed cotton yield
(70%), boll weight (81%), number of bolls (83%),
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plant height (83%), number of monopodia per
plant (75%), number of sympodia per plant (67%)
and inter branch distance (71%). Higher
heritability indicates that selection can be
practiced for these characters based on their per se
performance. These results are in conformity with
the studies of Choudhary et al. (1992), Tommer et
al. (1992), Patel et al. (1994), Dedaniya et al.
(1994), Sandhu (1997), Sambamurthy et al.
(1995), Valramathi et al. (1998). Moderate broad
sense heritability was observed for ginning out
turn (45%) and similar result was reported by
Lakwander Singh et al. (1979). Low broad sense
heritability of 9 per cent was recorded for
reproductive points on sympodia (Desai et al.,
1990).

Though the heritability estimates are the true
indicators of genetic potentiality of the genotypes
which can be used as a tool for selection, changes
in the values of the heritability due to fluctuations
of the environmental factors detract for total
dependence on such estimates. However,
heritability  estimates when considered in
conjunction with the predicted genetic gain
(genetic advance) form a reliable tool for
selection. They indicate the expected genetic
advance of a character in response to the certain
selection pressure imposed on them.

The higher heritability coupled with high genetic
advance over mean was observed for the
characters viz., seed cotton yield, number of bolls
per plant and number of monopodia suggesting
that selection of lines can be done based on their
per se performance for these characters.

Fiber quality traits exhibited variability between
the lines studied. Some lines were observed to be
superior for both productivity and fiber quality but
some lines were observed to be superior either for
productivity or for fiber quality parameters. From
Table 4 it is clear that the lines YB- IPS 27 (35.64
mm), YB-IPS 20 (35.22 mm), DBSI 75-10, 4 (1)
(35.55 mm) and YB-IPS 14 (32.83 mm) are
superior for 2.5% span length. Similarly the lines
RHCB — 010 (44.9 g/tex), DBSI-75-10,1 (43.0
g/tex) and YB-IPS 25 (42.7 g/tex) are superior for
fiber strength. Some of the lines viz., DBSI-75-10,
1, YB- IPS 27, YB2D-3 and YB-IPS 20 were
observed to exhibit superiority for all fiber quality
parameters when considered simultaneously. So,
such lines can use in the development of
interspecific hybrids.

All the lines studied are classified based on
productivity and fiber quality and they are
presented in Table 1. Among 46 Barbadense lines
evaluated, 22 lines recorded seed cotton yield of
more than 20qg/ha, seven lines recorded vyield
between 18 and 20 g/ha and sixteen lines recorded
yield less than 18 g/ha. The highest seed cotton
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yield was recorded in YB-IPS 10 (2662 Kg/ha),
with a boll weight of 4.8 g and 30.0 bolls per
plant. This line recorded good values of fiber
strength (38.2 g/tex), 2.5% span length (30.17
mm) and micronaire value (3.91 pg inch™). The
line YB-IPS 14 recorded high productivity (2569
Kg/ha) and also superiority for fiber quality traits
like fiber strength (43.5 g/tex), 2.5% span length
(32.83 mm) and micronaire value (3.95 ng inch™).
Similarly, line YB-IPS 25 recorded the higher
values for seed cotton yield (2395 Kg/ha), boll
weight of 4.7g and 37.5 bolls per plant, fiber
strength (4.1 g/tex), 2.5% span length (31.13 mm)
and micronaire value (4.1 pg inch™). Therefore,
YB-IPS 14 and YB-IPS 25 lines are examples for
blending of both yield and quality.

The results of genetic variability studies indicated
that the newly developed Barbadense lines are
more potential and superior than the existing
germplasm lines and national check Suvin for both
productivity and fiber qualities. The improvement
over check was observed in both productivity and
fiber quality traits.

In case of seed cotton yield, a wide range was
observed among genotypes. The highest seed
cotton yield was recorded in YBD-10 (2662 Kg ha’
) and the lowest in Suvin (1218Kg ha) with
overall mean of 1959.5 Kg ha® but only six
genotypes recorded significantly higher vyield.
Similarly, PCV value of 17.28 and GCV value of
14.46 were observed. 70 per cent of heritability
and 24.93 per cent as per cent of mean (GAM) was
observed for seed cotton yield.
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Table 1. Barbadense lines involved in evaluation for productivity and fiber quality traits

Method of lines derived Lines Pedigree
Single cross derived lines 1 DBM435 534 M
2 DBSI-75-16,1 SN X ICB 75-16, R 1 IPS 1
3 DBSI-75-16,2 SN X ICB 75-16, R IPS 2
4 DBSI75-16,3 SN X ICB 75-16, R I IPS 3
5 DBSI-75-10,1 SN X ICB 75-10,R 1 IPS 1
6 DBSI 75-10,4 SN X ICB 75-10,R I IPS 4
7 DBSI 179-13,1 SN X ICB 179-13, R I IPS 1
8 DBSI 263-8,4 SN X ICB 263-8, R Il IPS 4
9 DBSI 75-16 SN X ICB 75-16
10 DBSI-75-16,1 (1) SN X ICB 75-16 RIIPS1
11 DBSI 75-16,3 (1) SN X ICB 75-16 RII'IPS 3
12 DBSI-75-10,1(1) SN X ICB 75-10 RI IPS1
13 DBSI 75-10,4 (1) SN X ICB 75-10 RII IPS 4
14 DBSI 179-13,1 SN XICB 179-13 RI IPS 1
15 DBSI 75-16 (1) SN X ICB 75-16
16 DBSI 75-10 * SN X ICB 75-10
17 DBSI-75-16,2(1) SN X ICB 75-16 RIIPS 2
18 DBSI 75-10 (1) SN X ICB 75 -10
19 DBSI263-2 SN X ICB 263 — 2
20 DBSI263-8 SN X ICB 263 -8
21 YB- IPS 15 533 x534 F3 IPS 15
22 YB-IPS 14 533 x534 F3 IPS 14
23 YB-IPS 25 533 x 534 F3 IPS 25
24 DYB- IPS 6 531 x 533 F3 IPS 6
25 DBMA435 (1) 534M
26 YB-IPS 18 531 x 533 F3 IPS 18
27 YB- IPS 27 533 x 534 F3 IPS27
28 YB- IPS 36 533 x 534 F3 IPS 36
29 YB-IPS 20 533 x534 F3 IPS 20
Back cross derived line 30 YB2D-3 (531 x533) x531 B2 IPS 3
Three way cross derived lines 31 YBD-12 (531 x534) x 533 IPS 12
32 YBD-13 (531 x 533) x 534 IPS 13
33 YBD-8 (532 x 533) x534 IPS 8
34 YBD-10 (531 x 534) x 533 IPS 10
35 YBD-19 (532 x 533) x 534 IPS 19
36 YBD-6 (531 x 534) x 533 IPS 6
37 YBD-23 (531 x 534) 533 IPS 23
38 YBD-24 (531 x 534) x 533 IPS 24
39 YBD-18 (531 x 534) x 533 IPS 18
40 ICB 125(1) IPS line of ICB 125
41 DB12 ARS Dharwad
Already stabilized lines 42 GSB 40 Germplasm line from Gujarat
43 ICB 125 Germplasm line
44 GSB-41 Germplasm line from Gujarat
45 RHCB - 010 Germplasm line from Rahuri
Check 46 SUVIN Sujatha x St.Vincent Sea Island
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TaBie 2. Analysis of variance for variability study in forty six Barbadense lines with respect to yield and

its components

Mean sum of squares

Seed

No. of

Source of  d. Boll RP on Plant No. of No. of GO
variation f ;?;}8” weigh gg:ls sympodi  height monopodi  sympodi EEH?) T
(Kg/ha) t@) plant a (cm) a a (%)
nRep'icatio 1 472525 002 1409  1.09 37.84 001 0.16 002 025
Genotypes 45 382897* 2'13* 14'06* 0.41* 325'78* 0.38** 9.67** i'SZ* 3'54
Error 45 847388  0.02 7.60 0.28 39.38 0.10 3.22 0.53 1.94

*, ** significant at 5% and 1% levels, respectively
RP: Reproductive points, IBD: Inter branch distance, GOT: Ginning out turn, SL: Sympodial length

Table 3. The Mean, range, estimates of variance components, heritability (broad sense), genetic advance
and genetic advance over mean for all characters

h2
Characters Mean Range PCV GCV (Broad GA GAM
Sense)
Seed cotton yield (kg) 1959.5 1213-2366 17.28 14.46 0.7 542.69 24.93
Boll weight(g) 4.4 3.8-4.6 5.84 5.27 0.81 0.43 9.79
Number of bolls per plant 28.9 19.5-32.5 16.25 14.78 0.83 8 21.7
Reproductive points on 4.2 3.0-5.0 108 314  0.09 008  1.88
sympodia
Plant height (cm) 1219 105.4-128.2 8.72 7.92 0.83 18.07 14.83
Number of monopodia 1.7 0.9-2.2 25.48 22.08 0.75 0.68 39.42
Number of sympodia 18.8 14.5-21.5 11.69 9.55 0.67 3.02 16.06
Inter branch distance (cm) 7.1 5.7-9.2 13.4 11.26 0.71 1.39 19.48
Ginning out turn (%) 30.5 26.2-32.2 4.37 2.93 0.45 1.24 4.06
http://sites.google.com/site/ejplantbreeding 598
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Table 4. Mean performance of forty six Barbadense lines with respect to yield and its component characters
Seed No. of 2.5% Micrnoi

Boll RP. on Plant No. of No. of Fiber

Genotype cgtton weight bolls sympod  height monopo  sympod IBD GOT span Ul ore strength
yield per ia (cm) dia ia (cm) (%) length (%) (ng (g/tex)
(Kgha) @ plant (mm) inch?) (@

YBD-10 2662* 4.8* 30.0 4.5 124.4 1.2 18.4 7.7 31.1 30.17 84.5 3.91 38.2
YB-IPS 14 2569* 4.6 38.5* 4.5 127.7 1.0 19.5 7.4 30.0 32.83 86.3 3.95 435
YBD-18 2506* 4.7* 325 4.0 125.2 2.5* 20.0 6.2 30.5 31.2 87.3 4.1 31.6
YBD-12 2502* 4.7* 33.0* 4.0 106.9 15 14,5 7.4 30.5 30.67 84.0 3.9 41.9
YB- IPS 18 2396* 4.7* 36.5* 4.5 119.3 15 20.4 8.7* 30.8 30.93 85.8 413 36.3
YB-IPS 25 2395* 4.7* 37.5* 4.5 113.4 1.9 20.0 7.2 29.5 31.13 86.1 4.1 42.7
YBD-8 2366 4.6 29.5 4.5 122.0 1.0 19.4 8.4* 26.2 28.9 84.5 3.7 34.3
DBM435 2220 4.6 28.0 4.5 118.0 1.2 18.2 6.7 32.2 32.3 84.7 35 34.2
YB-IPS 20 2214 4.3 29.5 4.5 120.4 1.9 20.5 6.7 27.7 35.22 86.2 3.27 35.7
DBSI 75-10 2208 4.8* 34.5* 35 132.5* 2.9* 15.0 1.7 311 32.8 86.2 3.4 33
YBD-6 2143 4.5 27.5 35 118.2 2.0 17.7 6.0 30.8 313 83.9 3.47 40.3
YB- IPS 36 2143 4.6 33.5* 4.5 113.2 1.7 17.0 6.0 30.6 30.29 83.0 3.62 421
DBSI 75-10,4 2197 4.7* 23.5 4.0 141.2* 1.7 19.9 6.4 30.4 32.08 85.0 3.7 35.2
YBD-13 2185 4.4 33.0* 4.5 109.5 1.7 15.0 9.2 31.6 31.95 87.0 4.18 421
DBSI263-2 2138 4.7* 30.0 4.5 125.3 2.0 20.5 8.3* 30.5 29.4 84.6 4.2 30.0
RHCB - 010 2114 4.7* 22.5 4.5 134.2*  2.4* 16.5 6.2 31.1 28.67 82.9 3.46 44.9
YBD-24 2101 4.4 28.5 4.5 120.2 1.0 20.0 6.2 32.1 30.74 84.1 3.47 41.1
ICB 125 2090 4.6 27.5 4.0 126.0 2.0 19.0 7.4 31.0 30.5 85.5 4.3 31.6
DBSI 75-16,3 2086 4.3 29.0 4.5 123.0 1.0 19.0 6.0 31.1 34.85 87.1 3.18 38.3
GSB-40 2082 4.3 28.5 35 105.4 2.5* 175 9.0* 31.0 30.05 82.8 3.33 335
DBSI 263-8,4 2030 45 26.0 4.0 135.0 1.7 215 5.7 30.1 28.98 83.9 3.95 39.3
DBSI 75-10,4 (1) 2015 4.6 28.0 3.0 1312 14 195 7.4 30.8 35.55 86.6 3.31 36.8
GSB-41 1977 4.6 30.0 3.0 1315 1.7 16.7 5.9 30.5 35.17 87.1 2.89 36.9
DB12 1943 4.5 27.0 4.0 106.5 1.9 14.5 7.0 30.8 29.53 84.0 3.68 36.6
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Talgie 4. Contd..

Seed No. of 2.5% Micrnoi

G cotton BO!I bolls RP. on P'?‘”t No. of No. of IBD GOT span ul ore Fiber
enotype - weight sympod  height monopo  sympod strength
yield per i (cm) dia ia (cm) (%) length (%) (ng (g/tex)
(Kgha) @ plant (mm) inch?) (@
YBD-23 1940 4.5 37.5* 45 115.0 2.0 19.2 74 32.5*% 32.7 86.4 41 334
DBSI-75-16,1 (1) 1931 4.5 22.5 45 122.0 15 20.5 8.4* 31.0 31.83 84.1 2.93 40.9
YBD-19 1925 45 38.5* 3.5 131.9* 2.3* 23.5* 6.7 30.0 33.18 86.2 3.07 42.3
YB2D-3 1858 4.5 26.5 4.0 135.7* 13 16.7 6.2 30.8 33.57 85.7 3.18 42.0
DBSI-75-16,2 1842 4.1 24.5 45 112.5 1.9 19.2 7.0 32.0 334 86.3 2.9 33.7
DBSI75-16,3(1) 1789 4.1 23.0 45 120.7 1.7 20.5 6.8 28.5 34.85 87.1 3.18 38.3
DBM435(1) 1762 4.1 28.5 4.0 110.3 1.7 18.5 6.2 30.5 28.97 83.8 3.13 40.1
DBSI-75-10,1 1731 4.3 24.0 4.5 1135 2.2 18.0 6.9 32.7* 32.47 86.6 3.57 43.0
DBSI 179-13,1 1702 4.4 25.0 4.0 119.2 1.2 18.4 8.9* 30.8 32.2 84.9 35 33.6
DBSI 75-10 (1) 1777 4.4 26.0 3.5 113.0 1.7 17.0 6.5 315 32.8 86.2 34 33.0
DBSI-75-16,2 (1) 1774 4.4 29.0 5.0 120.0 15 20.2 7.2 21.7 334 86.3 2.9 33.7
DBSI 75-16 (1) 1773 4.4 315 4.5 132.4* 1.7 18.0 7.9 315 32.2 85.5 3.1 32.6
DYB- IPS 6 1767 4.3 27.0 4.0 126.5 0.9 20.5 7.5 31.0 32.25 85.6 3.0 40.6
DBSI263-8 1661 4.5 19.5 45 110.5 1.9 15.5 6.4 30.5 314 86.8 3.8 33.2
YB- IPS 27 1575 4.4 28.5 45 127.0 2.0 22.0 8.0 28.7 35.64 86.7 3.2 40.1
DBSI-75-10,1(1) 1568 4.1 30.5 4.0 108.0 2.0 18.5 7.8 29.6 32.47 86.6 3.57 43.0
ICB- 125 (1) 1544 4.0 35.0 4.0 150.9 2.0 235 5.7 28.0 30.5 85.5 4.3 31.6
YB- IPS 15 1486 3.9 32.5 5.0 128.2 1.7 23.0 7.5 30.5 35.22 87.2 2.65 34.9
DBSI 75-16 1485 4.0 22.5 45 108.4 2.2 16.4 6.3 30.1 32.2 85.5 3.1 32.6
DBSI 179-13,1(1) 1425 4.0 26.0 4.0 1445 1.7 20.2 8.5 32.7 32.2 84.9 35 33.6
DBSI-75-16,1 1325 4.0 22.5 4.5 112.2 1.7 175 6.2 29.5 31.83 84.1 2.93 40.9
SUVIN 1218 3.8 245 4.0 113.7 19 19.0 1.7 31.3 329 84.2 3.7 38.3
Mean 1959.5 4.4 28.9 4.2 121.9 17 18.8 7.1 30.5 32.03 85.42 351 37.29
C.v. 13.37 3.6 9.5 14.6 51 18.0 9.5 10.3 4.6 - - - -
S.E. 205.84 0.1 1.9 0.4 4.4 0.2 1.3 0.5 1.0 - - - -
C.D. 5% 586.30 0.3 5.6 0.71 12.6 0.6 3.6 1.5 2.8 - - - -

*, ** significant at 5% and 1% levels, respectively

RP: Reproductive points, IBD: Inter branch distance, GOT: Ginning out turn, Ul: Uniformity Index
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TaBie 5. Classification of potential Barbadense lines based on their productivity and fiber quality parameters

Fiber quality based on strength to length ratio

High

Medium

Low

YB-IPS 14, YBD-12, DBSI 75-10, YBD-6, YB-
IPS 36, DBSI 75-10,4, YBD-24, YB-IPS 25,
YBD-13, DBSI 75-10,4 (1), RHCB - 010,
DBM435

High
(> 20 g/ha)

DBSI-75-16,2

Productivity
Moderate
(18t0 20

g/ha)

DBSI75-16,3(l), DBSI-75-10,1, DYB- IPS 6,
DBM435(1), YB- IPS 27, DBSI-75-10,1(1),
DBSI-75-16,1, DBSI 75-16 (1)

ow
(<18 g/ha)

DBSI75-16,3, YB-IPS 20, YBD-10, DBSI
75-16,3

YBD-23, DB12, YBD-19, YB2D-3

DBSI 263-8, DBSI 179-13,1, DBSI 75-16,
DBSI 75-10 (1), DBSI-75-16,2 (1), YB- IPS
15

YB- IPS 18, DBSI263-2, ICB 125, GSB-
40, DBSI 263-8,4, YBD-8, YBD-18

GSB-41, DBSI 75-16 (1)

DBSI 179-13,1(1), ICB- 125 (1), SUVIN
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