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CREATION OF PRODUCTIVE LINES OF COTTON BASED ON INTROGRESSIVE FORM

OBTAINED WITH PARTICIPATION OF THE WILD DIPLOID SPECIES G.TRILOBUM
SKOVSTED

Saida A. Egamberdieva
Cotton breeding, seed production and agricultural technology research institute, Republic of Uzbekistan.

ABSTRACT

The results of use of introgressive form L-T F1sBC4 (G.hirsutum L., the variety C-4727 x G.trilobum Skovsted) x C-4727,
obtained with the participation of wild diploid species G.trilobum Skovsted, in the creation of new lines (Fo-F10) of
upland cotton with enriched genetic basis, are presented. The new lines are characterized by high resistance to

Verticillium dahliae Kleb., high fiber quality and increased productivity in comparison with standard varieties.
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INTRODUCTION

As it is known, wild diploid species of cotton possess
high resistance towards diseases and pests
(Alikhodjayeva et al., 1992; Ter-Avanesyan, 1973). They
are a valuable source of germplasm necessary for
breeders for breeding new cotton varieties.

Though the potential of such diploid species is not
enough used in the breeding programs, and that is
related to the difficult crossing of distant species and
sterility of obtained hybrids. As a result, the limited use
of rich gene pool of species leads to genetic uniformity of
varieties, and that has a negative impact on plants
immunity. By crossing of wild diploid species of cotton
G.trilobum Skovsted (2n=26) with natural tetraploid
G.hirsutum L., the variety C-4727 (2n=52), the triploid
hybrid (2n=39) had been obtained (Semenikhina et al.,
1979) (see scheme). Then by processing of point of
increase of actively growing bines of sterile triploid with
0.1% dilution of C, the productive hexaploid
amphidiploids G.hirsutum L., the variety C-4727 x
G.trilobum Skovsted (2n=78) were induced. The induced
amphidiploids had inherited the features of parental
forms and turned out to be highly resistant towards

* Corresponding Author:
Email: saida-68@mail.ru
© 2017 ESci Journals Publishing. All rights reserved.

01

Verticillium Wilt. Though, hexaploid amphidiploids, as
well as their diploid parent, turned out to be strictly
photo periodic. Besides, they had limited number of
small bolls, and their fiber length and output did not
correspond to the requirements of light industry
standards. With the objective to improve economically-
valuable characteristics of amphidiploid in further
breeding work, it's four times backcrossing with
recurrent variety C-4727 was carried out.

Thus, on the basis of the crossing of the cultivated type
S-4727 with the wild diploid form G. trilobum Skovsted
we obtained the introgressive form FisBCs4 (G.hirsutum L.,
the variety S -4727 X G.trilobum Skovsted) X S-4727,
resistant to Verticillium dahliae and which is
characterized by the high-quality fiber.

For the purpose of an increase in the economically
valuable signs introgressive form L- T in 2001. Again, it
was back-crossed with the big-boll type of cotton plant
Omad (G.hirsutum L).The objective of study: Creation of
wilt resistant, highly productive breeding lines of cotton,
with increased output of qualitative fiber, on the basis of
the crossing of introgressive form L-T and the variety
Omad.

MATERIALS AND METHODS

The experiments were carried out in 2010-2011 in
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research institute Republic of Uzbekistan in 5 kilometres
to the north-east from Tashkent. The weather conditions
during the period of carrying out the experiments were
close to average multiyear. Planting of seeds was carried
out on the naturally infected background of Verticillium
dahliae Kleb. In optimal terms, the scheme of planting 60
cm x 20 cm x 1 plant.

As the material for the study the lines (F9-F10), obtained
in the result of the crossing of introgressive form L-T
F1sBCs (G.hirsutum L., the variety C-4727 x G.trilobum
Skovsted) x C-4727 and the variety Omad (G.hirsutum L.),
were served. 8 lines, each with 100-120 plants, had been
studied, as the standard ones were served the varieties
Namangan -77 and C-6524.

The assessment of plant affection with Verticillium wilt
was carried out in the end of vegetation according to cut
off stalk near root collar according to the methodology of
Dobrovolsky,1969.

In order to define the weight of raw cotton of one boll,
fiber length and output we collected coupons of 25 bolls
from the first internodes of the second and the third
sympodial
defined the weight of raw cotton of one boll by dividing

branches. In laboratory conditions, we
of the total weight of raw cotton into the number of
bolls. Fiber output is the ratio of obtained fiber towards
raw cotton expressed in percentage. The date was
subject to statistic processing according to the
methodology of Dospekhov,1969. The analysis of fiber
quality was defined on High Volume Instrument (HVI)
equipment.

RESULTS

In the result of multiyear selections on wilt backgrounds,
we obtained introgressive forms with euploid (2n=52)
number of chromosomes. They combined characteristics
of tetraploid species and properties of G.trilobum
Skovsted: high metric number and strength of the fiber,
resistance towards Verticillium Wilt. Among those, the
special interest represented introgressive form L-T -
F1sBCs (G.hirsutum L. the variety C-4727 x G.trilobum
Skovsted) x C-4727. It was characterized by high

resistance towards Verticillium wilt in comparison with
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parental form C-4727 and cultivated varieties of cotton.
That form possessed high fiber quality (Semenikhina et
al, 1979). Though, the plants were late ripening, bolls
and seeds of that form according to the sizes conceded to
the indices of cultivated varieties. In this connection, we
exposed that introgressive form to backcross for the 5-
the time will bigger bolls variety Omad and subsequent
pedigree selections within 10 years.

Among the selections among hybrids, we had bred a
number of lines with enriched genetic structure. Let’s
give characteristics of some of them that had been
studied in 2010-2011 (Table 1).

The most premature were the lines J1-244, JI-248 and
JI-250: they were ripening approximately for the
period of 110-111 days, and that is for 3-3.5 days
shorter than with standard ones. With the other lines,
the duration of the vegetative period was from 111.3
(the line L-249) to 116.3 (the line L-247) days. In
comparison with the previous year in 2011, the
duration of the vegetative period of the new lines was
for 4-10 days shorter. The above mentioned lines were
ripening for about 102-107 days. The standard
varieties Namangan-77 and C-6524 were ripening,
respectively, for 107 and 105 days.

In 2010 among studied in control nursery lines of cotton,
the best ones according to the mass of raw cotton of one
boll were the lines: L-241 (7.2 gr.), L-244 (6.8 gr.) and L-
250 (6.5 gr.). With the other lines that index was within
5.8 - 6.4 gr. (Table 1). In F1o the highest indices on that
characteristics were observed with the lines L-249 (8.0
gr.) and L-248 (6.2 gr.).

The mass of 1000 pieces of seeds with tested lines in Fo
was equal to 120-140 grams. The exclusion was the line
L-244 (110 gr.). With the majority of lines in 2011, the
subject index was equal to 130-135 grams.

The tested lines in 2011 had the output of fiber from
37.5 to 43.7%. With six lines that index exceeded or was
equal to 40% (Table 1).

Introgressive forms of interspecific origin play not the
least of the role in the improvement of the genotype of
upland cotton varieties according to fiber quality.
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Table 1. Indices of economically-valuable characteristics of new lines of cotton (2010-2011 rr.).
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St. Namangan -77 6.2 6.0 130 130 36.1 373 116 111 315 288 49 53 1135 1073
St. C-6524 61 61 140 138 362 381 120 1.14 33.0 338 46 51 113.1 1055
J1-241 72 65 140 130 36.7 404 129 1.27 354 344 41 46 113.8 106.1
J1-243 58 56 120 130 376 39.7 119 1.16 324 339 43 44 1141 1029
J1-244 64 64 110 136 393 414 1.27 122 348 338 42 44 1100 1027
J1-247 68 64 130 134 403 433 1.27 122 354 318 44 49 1163 1055
J1-248 6.2 71 130 128 39.7 428 1.27 127 33.7 345 46 49 1107 106.7
J1-249 60 80 120 140 373 375 114 123 320 33.0 45 48 1113 1073
JI-250 65 63 120 130 408 41.6 1.23 122 324 328 50 51 1108 1038
JI-251 64 64 120 135 373 43.7 118 1.18 332 370 43 49 1126 1024

As it is shown in Table 1 in 2010, except the line L-250,
all the others tested lines had optimal microneire from
4.2 to 4.6. With standard varieties, microneire was equal
to 4.9 with the variety Namangan - 77 and 4.6 with C-
6524. The indices of fiber specific breaking load are
within 32.0 - 35.3 g/tex, i.e. the fiber breaking load of
those lines is characterized as very high. Except for the
line L-249, a fiber length of which was equal to 1.14 inch,
the indices of fiber length of new lines of cotton in 2010
was high. Four lines the fiber length of which was equal
to 1.22, 1.23 inch is referred to industrial type 3 and 2
lines with a fiber length of 1.27 inch are referred to
industrial type 1 (Table 1). This witness about the high
quality of fiber of the new lines that are approaching the
indices of long-fiber cotton.

It should be noted that in 2011 the abnormally hot
summer had led to the early accumulation of efficient

temperatures sum and, as a consequence, to the more
earlier maturation of plants of cotton. That had led,
apparently, to some increase of fiber microneire.

We carried out the assessment of the new lines for their
resistance towards verticillium wilt (Verticillium dahliae
Kleb.). The most resistant were the lines: L-241, L-243,
L-244, L-247, L-248 and L-251, their plants were not
affected in a strong degree, and in total were affected
from 1.9 to 9.4% of plants (Table 2). The standard
variety Namangan - 77 was affected for 28.8% in a
strong degree, and in total for 48.0%; the variety C-6524
was affected for 16.9% in a strong degree, and in total
for 35.7%. The resistance towards verticillium wilt and
increased fiber quality, in our view, is the result of
involvement in the crossing of introgressive form with
the participation of G.trilobum Skovsted.

Table 2. The affection of new lines of cotton with Verticillium wilt (2011r.).

Degree of affection according to cut of root collar, %

Ne of line n
strong general
St. Namangan- 77 120 28.8 48.0
St. C-6524 116 16.9 35.7
L-241 90 0 0
L-243 85 0 1.9
L-244 80 0 6.9
L-247 72 0 8.7
L-248 77 0 6.7
L-249 67 0 20.0
L-250 67 21 9.4
L-251 72 0 2.5
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In 2010 the line L-243, among 8 selected lines, on
naturally infected background with wilt was the most
productive in average 47.8 centners/ha (Table 3). The
lines L-250, L-244, L-241 had the productivity above 40
centners/ha. At the same time, the yield of standard
variety Namangan-77 was reaching 31.5 centners/ha,

and the variety C-6524 - 34.4 centner/ha. The present
new lines were obtained with the participation of
introgressive form L-T and the variety Omad. The line L-
243 was characterized by the highest resistance towards
Verticillium wilt and fiber quality of types III-1V.

Table 3. Comparative yields of new lines and standard varieties (2010), (centner/ha).

Ne Replication

Ne of line I 1 i v Average Deviation from standard

cent./ha cent./ha %

1 L-250 43.1 44.5 45.3 41.2 43.5 9.1 26.4
2 L-244 43.8 43.2 42.5 42.9 43.1 8.7 25.3
3 L-241 41.2 43.4 42.7 40.1 41.8 7.4 21.5
4 L-243 48.4 48.7 47.7 46.4 47.8 13.4 38.9
5 L-247 39.5 40.6 41.7 41.1 40.7 6.3 18.3
6 L-248 29.7 33.5 31.3 34.7 323 -2.1 -6.1
7 L-249 31.7 29.1 309 29.0 30.1 -4.3 -12.5
8 L-251 29.5 30.7 31.7 27.4 29.8 -4.6 -13.3
9 St. Namangan-77 325 31.7 31.2 30.8 31.5 -2.9 -8.4
10 St.C-6524 33.8 33.2 325 34.3 344 - -

LSD (05 =1.89

DISCUSSION

Resistance to verticillium wilt is the most important sign
of the contemporary industrial type of cotton plant. At
present, as a result, the creation of new, steadier, more
tolerant selective types the damage, applied by wilt to
the harvest of raw cotton, to the quality of fiber and
seeds became less; however, the experience of past years
proves the need for continuing experiences on the
creation of new steady types. It is not possible to
increase wilt resistance of cotton plant only by the
methods of inter varieties hybridization. In connection
with this the need for further studies on the systematic
involvement in the program of the selection of the new
donors of stability with application and improvement of
the methods of the remote hybridization appears, taking
into account the fact that cotton plant it is characterized
by a lot of forms and by the polymorphism of signs in the
limits of form. The latter testifies about the enormous
reserves for the remote interspecies hybridization with
the participation not only of the polyploid but also wild
diploid forms of the cotton plant (Beasley and Brown,
2000; Brubaker et al, 2000; Patel and Thacar, 1950,
Rizaeva, 1996; Shakhmedova, 2003; Thombre and
Mehetre, 1981).

Unlike cultivated species, many wild species of cotton
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possess dominant genes of resistance towards diseases.
Wild species are characterized also by strong fiber, early
maturation with optimal
development, resistance towards gummosis, nematodes,

conditions for plant

arachnoidal mite, aphids, boll worms, billbug and etc.
(Don et al, 2007; Meyer, 1972; Nilesh et al, 2013;
Rammachandran et al, 1964). Many of the listed
characteristics are absent or weakly expressed with
cultivated species. Wild diploid species of cotton
G.trilobum Skovsted (according to classification of Mauer,
1954) is characterized by dominant resistance towards
natural populations of the fungus V.dahliae Kleb., and
also has a number of other advantages (Alikhodjayeva et
al, 1992; Makhmudov, 1979; Smith, 1957). Thus we
used it in the breeding programs.

We have detected that with the crossing of introgressive
form with premature and larger bolls variety Omad
(G.hirsutum L.), the hybrid generation possesses
characteristics that are absent with the partner on
hybridization, and this extends the possibility for
selection of valuable forms. It should be noted that
introgressive form contains known a number of alien
genes of wild species that provide undesirable
characteristics, for instance, such as smaller balls. The
carried out by us additional hybridization allowed, with
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broad enough scale of the experiments, to select unique
transgressive segregants. The new lines turned out to be
resistant towards Verticillium wilt, highly productive,
with the optimal combination of economically-valuable
characteristics and properties. They combine in their
genotype the best characteristics of cultivated variety
and introgressive form L-T. The new lines form larger
bolls, in comparison with standard varieties, they are
characterized by high enough fiber output, and they
possess optimal micronaire and unique indices of
specific strength and fiber length. Thus, on the bases of
elaborated by us methodology, we obtained families and
lines on the new genetic basis, that predominate
according to the complex of
characteristics and properties.

CONCLUSIONS

It is detected that the introgressive form L-T FisBCs
(G.hirsutum L., the variety C-4727 x G.trilobum Skovsted) x

standard varieties

C-4727 is the donor of resistance towards Verticillium
wilt and high fiber quality.

The efficiency of crossing the introgressive form L-T
with the variety Omad in the creation of valuable
breeding lines of cotton has been proved. The obtained
lines L-250, L-244, L-241, L-243, L-247, L-249, L-251
possess the complex of economically-valuable
characteristics, especially high wilt resistance and
unique indices of fiber quality.

While comparing yields of standard variety with the
bred new lines it has been detected that the latter
possess advantage according to those characteristics.
The high productivity of line L- T x Omad is explained by
larger box, mass 1000 pieces of seeds and by the
stability of plants to the verticilliose disease.

The Scheme for Obtaining of New Varieties and Lines of
Cotton on the Basis of Crossing of Cultivated Species
G.hirsutum L. with Wild Diploid Species G. trilobum
Skovsted.

Crossing G. hisutum L,, the variety C-4227 (2n=52) x G. trilobum Skovsted (2n=26)

Amphihaploid F1 (2n=39)

The sum of chromosomes of two haploids.
The plant is sterile.

Doubling of chromosome number of amphihaploid by C-
tumor of the point of growth of germs and obtaining of
amphidiploids (2n=78).

The sum of chromosomes of two diploids.
The plants are fruitful, wilt resistant, with late
maturation.

1-st backcrossing of amphidiploids with the variety C-4727.

Selection of wilt resistant, cultural type plants.

Pentaploids (2n=65). The plants are fruitful, wilt
resistant, with average maturation.

2-nd backcrossing of pentadiploid with the variety C-4727.

Selection of wilt resistant highly productive plants.

The plants are fruitful, wilt resistant, with different
number of chromosomes
(2n=52; 2n=54; 2n=58) and the others.

3-rd backcrossing of hybrids with the variety C-4727.
Carrying out selection according to the complex of
characteristics.

The plants are highly fruitful, premature, wilt
resistant, a number of chromosomes 2n=52.

4-the backcrossing of hybrids with the variety C-4727.
Carrying out selection according to the complex of
characteristics.

The families are highly fruitful, wilt resistant and
premature, with increase fiber quality.

Multiyear selections of the best plants and families

Introgressive form L-T and families biologically
active, wilt-resistant with quality fiber.

5-the backcrossing of the form L-T with larger boll variety

of cotton of the species G. hirsutum L.
Multiyear selections of wilt resistant plants and families
strongly affected by the fungus V.dahliae Kleb, in the soil.

New highly fruitful, complex valuable and complex
resistant lines and varieties of cotton with increased
output of quality fiber.
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