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ABSTRACT
A range of quality cottons viz., 6'-120' counts have
been under cultivation in India. Today, the highest area under cultivation is occupied by 30-40s
count hirsutum varieties and hybrids, followed by
20-30 count herbaceum-arboreum varieties and
hybrids and interspecific tetraploid hybrids (6080s). Due to the modernization of the spinning industry, the order of preference of raw cotton qualities is fiber strength (>25 g/t), fineness (3.5-4.5
micronaire), length (>30 mm) and maturity
(>80%). However, none of the above-mentioned
count-wise varietal groups could fulfill all these requirements together. The present research was
aimed at deriving recombinant lines from interspecific crosses. DCH-32 is an interspecific hybrid of
cross between Gossypium hirsutum var. D S - 2 8
and G. barbadense var. SB(YF)-425 was released
in 1981 for commercial cultivation in India. From
the time of its release and almost 10 years thereafter, it occupied 50% of the total hybrid cotton
area but today, it occupies only 10-15% in India.
The reduction in share of cultivation of this hybrid
is due to its susceptibility to sucking pests, low
micronaire (2.5) and more of immature cotton. So
the recombination of characters between its female
for tolerance to sucking pests, higher micronaire
(3.5-4.0) and higher matured fiber and male for
higher fiber strength (>25 g/t) and length (>30
mm) was planned. The pedigree method of selection has been applied. Four cycles of selection
has been completed. The problem of sterility was
more prominent in the first two cycles of selection.
In the next two cycles it was almost nil. Balanced
recombinant lines possessing sucking pest tolerance, high fiber strength (24-25 g/t) and longer
fiber (>30 mm) with optimum micronaire (around
3.0) were derived. They are also useful for molecular tagging of desired characters.

Introduction
Cotton produces lint, which is called white gold
or Kapas. Cotton lint is used for the manufacture of
yarn and garments. Quality of garments depends on
the quality of the yarn and ultimately on quality of the
raw cotton. As the quality of raw cotton is an inherent
property of cotton genotype, there is tremendous genetic variability for fiber properties. Out of 52 cotton
species described, only four of these species yield seed
cotton and subsequently they are referred to as cultivated cotton. Genotypes derived from the G.
barbadense specie are known for superior fiber qual-
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ity. Fibers from these genotypes are very fine, long and
strong. Genotypes belonging to G. hirsutum yield the
next best quality cottons and followed by the diploid
species belonging to G. herbaceum and G. arboreum.
Based on fiber quality parameters, the four cotton species that are cultivated for fiber have been classified in four classes (Table 1). The spinning potential,
measured in count, depends mainly on fiber length and
strength, viz., the higher the length and strength, the
higher the spinning potential. At present, in order to
derive to cotton varieties/hybrids, which are suitable
for a 60 and above count, there must G. barbadense
be involved in the genotype, either directly as a variety
or indirectly as a parent of hybrid with G. hirsutum.
Sea Island Andrews was the first G. barbadense variety
introduced, from the West Indies in 1957, to India. Later
on, two more varieties, namely Sujata and Suvin were
developed at CICR, Regional Station Coimbatore. The
release of Sujata resulted in a significant breakthrough
in the quality improvement. This is the first Indian variety of barbadense cotton, which is capable of spinning
100 counts and is comparable to several Egyptian and
Sudan types (Santhanam and Krishnamourthy, 1970).
The development of Suvin, capable of spinning 120
counts and which is comparable to Egyptian Giza 45
in quality, is a distinct landmark in cotton breeding in
India (Krishnamourthy et al., 1975).
Due to their higher susceptibility to sucking pests,
poor boll opening, low yielding ability, varieties belonging to G. barbadense did not spread and they compromise only of 0.1 percent of total cotton cultivating area
in India (Swaminathan, 1999). Due to this they were
used as male parents in developing interspecific hybrids (G. hirsutum x G. barbadense) and today their
contribution to extra long staple cotton production comes
through these hybrids. The possibilities of evolving interspecific commercial hybrids between G. hirsutum and
G. barbadense with extra long, fine, strong and silky
fiber was indicated in the early fifties (Patel and Patel,
1959). The first interspecific hybrid between American
and Egyptian cotton, known as Varalaxmi, was released
in 1972 (Katarki, 1971). By virtue of its wide adaptability, high yielding potential and fiber quality, it soon
spread to the irrigated areas of Tamil Nadu, Andra
Pradesh, Maharastra and Gujrat States in India. Subsequently, the hybrid DCH 32, which is superior to
Varalaxmi in yield potential, ginning out turn and low
mote content, was released in 1981 by the University
of Agricultural Science Bangalore (Katarki, 1981). Since
then, some more hybrids viz., TCHB-213 from TNAU,
Coimbatore, HB 224 from CICR, Coimbatore and NHB12 from MAU, Parabhani were released for commercial cultivation. DHB-105 is another later addition to
the list of interspecific hybrids developed by Khadi
(1996). Katageri and Kadapa (1989) identified bollworm tolerant interspecific hybrids. Although all of them
are high yielding and spinning 80s count, the area
under cultivation of interspecific hybrid is dwindling
drastically, because they are longer in duration and
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highly susceptible to sucking pests and pink bollworm.
In addition to this, they also have smaller boll size, bad
boll opening and lower fiber maturity. For example,
from 1982 to 1986, DCH-32 covered an area of 2.0
lakh ha in Karnataka but today it occupies just around
50000 ha. DCH-32 lost its ground to intra-hirsutum
hybrids although they are inferior to DCH-32 with regard to fiber properties. Intra-hirsutum varieties or hybrids under cultivation in India are at the maximum
able to spin 50s count.
Thus, there is an urgent need to develop potential varieties/hybrids suitable for spinning 60s and above
counts, either through inter-specific hybrids or intrahirsutum hybrids. The option to develop intra-hirsutum
hybrids or varieties, suitable for 60s and above counts,
weighs more because of their early maturity, bigger
bolls, good boll opening, high fiber maturity and tolerant to sucking pests and pink bollworms. This is a difficult and or impossible task, because of absence of
genetic resources in G. hirsutum with better fiber properties.
In the present study, an effort has been made to
isolate G. hirsutum lines with superior fiber properties
like better fiber length (more than 32 mm), fiber strength
(more than 24 g/tex) and optimum fiber fineness
(around 3.0 micronaire). In the absence of natural genetic resources in G. hirsutum with the above-mentioned
parameters, genetic variation can be induced through
either inter-specific hybridization or mutation breeding.
In the present study, inter-specific hybridization followed
by pedigree method of selection has been followed at
the Agricultural Research Station, Dharwad Farm,
Dharwad to develop G. hirsutum lines with superior fiber quality.

Experimental procedure
An interspecific hybrid, DCH-32 developed at
ARS, Dharwad in 1981 was used as base material.
There were two main reasons to choose this hybrid:
• DCH-32 hybrid is very superior quality as involves
both parents from which it was developed have
superior to fiber properties.
• The female parent of DCH-32 possessed big boll,
good boll opening and higher yielding besides its
earliness.
In maintenance breeding of DCH-32, Nijagun
and Khadi (2001) revealed the fiber characters of parents used to develop DCH-32 (Table 2).
During 2000-01 the F2-generation consisted of
1000 plants. There was segregation for several characteristics. Four morphological characteristics, which
can be used to differentiate between G. hirsutum and
G. barbadense, were considered for selection of the
recombinant plants (Table 3). In the initial cycles of
selection fiber length (halo length) was also considered. The pedigree method of selection commenced in

1999-2000 with initial population of 1000 plants in F2.
Selection criteria were mainly on hirsutum type of plants
(low leaf lobing, hairy and early maturing with halo
length of more than 33-34 mm). Individual selected
plant was tested according to the progeny method and
care was taken to have minimum of 100 plants per
plant in F3 and F4 generations. By the end of the F4
generation, during 2001-02, 163 plants were
phenotyped as they showed more than 33 mm fiber
length (halo). These 163 plants were grouped under
15 classes based on recombinant morphological characteristics. They were advanced to the F5 generation
during 2002-03, each with a population size of 65-70
plants. Phenotyping and fiber quality analysis was carried out. For fiber quality analysis, initial halo length
was measured with the help of halos and later lint
samples of plants, which showed more than 33 mm,
were analyzed at Central Institute for Cotton Technology unit situated at ARS, Dharwad. The fiber properties like 2.5 percent span length (fiber length, mm),
uniformity ratio, micronaire value (fiber fineness), maturity coefficient (fiber maturity) and tenacity (fiber
strength, g/t), were also determined.

Results and Discussion
Management of interspecific hybrids is a difficult
task due to the occurrence of sterility and haploids.
Several studies indicated the occurrence of haploids in
different interspecific crosses (Kimber and Riley, 1963;
Skovsted, 1935; Lee, 1970). Thombre and Mehetre
(1979) reported haploids from an interspecific cross
between G. hirsutum var. Laxmi x G. barbadense var.
SB-289 E. According to Richmond, in 1951, even
though large spectrum of variability can be released in
progenies of interspecific cotton hybrids, majority of the
recombinants are ill balanced; genetic differentiation
of two genomes and small-scale structural differences
are considered to be limiting factors in isolating balanced recombinants. However, Harland (1936) indicated the possibility of developing types with desired
features of G. barbadense and G. hirsutum species. Notable is the successful development of varieties MCU-2
and MCU-3 of interspecific origin in Madras. The former
variety was derived from a G. hirsutum x G. barbadense
cross and is the ruling commercial variety grown in summer Cambodia tract in Tamil Nadu, while the latter is
developed from the combination of upland sea Island
Moco crosses and has shown its adaptability to survive
Cambodia tract by virtue of its vigor and tolerance to
stem weevils and jassids (Santhanam and
Krishnamourthy, 1961). In USSR with the objective of
increasing boll size, G. hirsutum x G. barbadense crosses
were used to isolate G. hirsutum types with boll weights
of 10-12 grams (Sikka and Avtar Singh, 1961). Similarly, they also developed short fruiting branch type
hirsutums from these crosses. The evolution of the long
staple varieties like sea island in North Carolina (Thomas, 1952), B.P.52 in Africa (Hutchinson, 1955), MA2
in Mysore (Dora Sami and Srinivas Iyengar, 1948) and
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MCU-2 and 0892-B in Madras, were the instance where
interspecific hybridization involving hirsutum and
barbadense has long been resorted to for transferring
extra long staple and fineness from the later species to
former, although there was a feeling of presence of
relatively weaker adaptability in derivatives of hirsutumbarbadense crosses. Kadapa and Ganga Prasad (1965)
obtained recombinants with higher seed cotton yields
(27-50 g/plant) and fiber length (1 to 1.22 inch) than
that of Laxmi (20 g/plant, 0.94 inch) from a cross between G. hirsutum var. Laxmi and G. barbadense var.
Raichur and Lingasugur perennials. They noticed a low
number of imbalanced segregants in F2 and F3.
In the present study, 38 percent sterile plants were
obtained in F2 generation. The remaining plants were
recombinants for one or the other characteristics. In
F3, F4 and F5 generations sterility was not a problem,
but extreme types were observed. DCH-32 is an interspecific hybrid between G. hirsutum (DS-28) x G.
barbadense (SBYF-425). Both the species were natural
allotetraploids from cross between diploids (A1A1 or
A2A2) and G. raimondii (DD). The extreme types were
referred to these diploids. Few plants were intermediate between A1A1 and A2A2 and few were nearer to DD
types. A1A1 or A2A2 were lint yielding and DD were not
lint yielding, whereas the extreme types obtained in the
interspecific segregation were of both lint yielding types.
DD type plants showed long and stronger fibers.

Recombinant lines for
morphological characters
Morphological characteristics of plants, like hairiness, leaf type, branching type and petal spots were
studied in the F4 generation from crosses between G.
hirsutum var. DS-28 and G. barbadense var. SB(YF)425. Recombinants for morphological characteristics
are summarized in Table 4. Because the aim was to
obtain higher fiber quality recombinant lines based on
fiber properties, approximately 163 plants possessing
more than 30 mm 2.5% span length were chosen for
inclusion in the study. These plants were classified into
15 groups, from group A to group O. Each group
consisted of a combination of four characteristics. Thirteen of these groups were recombinants for at least
one of the characteristics. Groups D and M were similar to G. hirsutum and G. barbadense respectively; plants
in group D had hairy stems and leaves, normal leaves,
normal branching and spotless petals and plants in
group M were glabrous, compact, with spotted petals
and deep lobed leaves.
Plants in group C had hairy stems and leaves
with normal leaves and normal branching, but petals
were spotted. Plants in group E had two characteristics
from G. hirsutum (hairy stem and leaves) and two from
G. barbadense (spotted petals and deep lobed leaves).
Plants in group F had three characteristics viz., spotless
petals, and hairiness with normal leaves from G.
hirsutum and one characteristic from G. barbadense
(compact branching). Group H type plants were petal
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spotted, hairy and compact with normal leaves. Two
characteristics (spotted petals and compact plant type)
originated from G. barbadense and hairiness and normal leaves originated from G. hirsutum. Plants belonging to group I also possessed two characteristics from
G. hirsutum (spotless petals and normal leaves) and
another two characteristics from G. barbadense
(glabrousness and compact branching). In plants of
group J, spotted petals and glabrousness originated
from G. barbadense and normal branching and normal leaf form originated from G. hirsutum. Plants belonging to group L possessed two characteristics from
G. hirsutum (spotless petals and normal branching) and
the characteristics glabrousness and deep lobed leaves
originated from G. barbadense. Plants in six of the
groups viz., A, B, C, F, K, N and O possessed each
three characteristics from the one species and another
characteristic from the other species.

Recombinant lines for fiber
properties
Based on fiber length (halo) of more than 30
mm, 163 plants were analyzed for all fiber characteristics using the HVI system at the Central Institute for
Research on Cotton Technology, Mumbai. The data of
the fiber characteristics are summarized in Table 5.
Although selected plants were recombinants, they
were hirsutums in terms of boll opening, maturity and
plant type. The female parent involved in the DCH-32
cross was the best parent of the cross, with a fiber length
of 29.59 mm, fiber strength of 20 g/tex and 3.78
micronaire (Nijagun and Khadi, 2001). In the present
study, plants that were superior to the female parent
(DS-28) were selected. The presence of genetic variability for fiber properties in the derived line is summarized in Table 5. The ranges for fiber length, strength
and micronaire value were 26-33 mm, 22-24.3 g/tex
and 2.6-4.2 mg/inch respectively. As many as 23 plants,
which had fiber length and strength of more than 30
mm and 22 g/tex respectively, were selected. The
micronaire values of those plants are presented in Table
6. These plants can be classified as extra long staple
cottons. Another 21 plants had fiber strength of more
than 22 g/tex (22-24.5 g/tex), but their fiber length
was less than 30 mm (26.6-29.8 mm). Of these 21
plants the fiber length of 19 plants were more than 28
mm and can also be considered as long staple cotton
varieties (Table 7).
One hundred and sixty three plants were advanced to F5 generation during 2002-03. The population strength was 65-70 plants. Phenotyping and measurement of fiber length (halo length) were carried out.
Based on halo length (>33 mm) they were further investigated in detail for fiber parameters at the CIRCOT
unit of Bombay at ARS, Dharwad (Narayan, 2003). The
details of the fiber properties of selected 23 plants are
presented in Table 8. Out of 23 plants, 10 had fiber
length of more than 30 mm (30-33.6mm) and fiber
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strength of more than 22 g/t (22-28.4). Another eight
plants recorded fiber strength of more than 22 g/t (2227.3), but their fiber length ranged between 27.4 to
29.9 mm. Morphological characteristics like petal spot,
pubescence, plant type and leaf lobing of the selected
plants are summarized in the Table 10. All selected
plants, except two, possessed normal leaf lobing (similar to female parent), but all were nearer to glabrous
(similar to male parent). One plant, HBS-7, was completely similar to female parent as it was normal in leaf
lobing and spotless in petals (Figure 1). Plant number
22, HBS-22, was very interesting as it was normal in
leaf lobing, pubescent, spotless, but compact in branching behavior (Figure 2). Compact types are useful in
mixed and multiple cropping systems in countries like
India with increasing populations. They are also useful
in machine harvesting. Absence of pubescence in
nearly 90 percent of the plants selected for long and
strong fiber indicates the presence of a tight linkage
between glabrousness and quality of fibers. Lastly, near
hirsutum lines with barbadense fiber characteristics derived from this project would be useful to develop long
and extra-long staple hirsutum varieties/hybrids for different situations.
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Table 1. Spinning potential (counts) of cultivated cottons.

Table 2. Fiber characteristics of the parents of DCH-32.

Table 3. Distinguishable characteristics of the parents of DCH-32.
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Table 4. Classification of recombinant lines according to morphological characteristics in the F4
generation (2001-02).
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Table 4 contd.

Table 5. Genetic diversity for fiber parameters in recombinant lines from interspecific crosses (F4
generation).
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Table 6. Recombinant lines with higher fiber length (>30mm) and high fiber strength (>22g/t).

Table 7. Recombinant lines with higher fiber strength (>22 g/tex).
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Table 8. Fiber properties of recombinant lines derived from interspecific cross at F5 (2002/03).

Table 9. Desirable recombinants based on fiber properties.
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Table 10. Phenotype of selected plants based on fiber length and strength.

Figure 1.
A recombinant line
with normal plant
form, good boll
opening and with
higher halo.
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Figure 2.
A recombinant line with
compact type form, no
square drying and good
boll opening.
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