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ABSTRACT

The article presents data on phylogenetic relationships of Australian and Indo-Chinese cotton species. A relatively

close relationship of the wild species G.nelsonit with the subspecies G.arboreum is established. ssp. nanking when used

as a maternal form during hybridization. It is noted that this wild species can be used as a valuable source material for

breeding and genetic research in the creation of unique forms of cotton.
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INTRODUCTION

Today, the world pays special attention to the
improvement and efficiency of genetic potential of
economically valuable traits in cultivated plants through
the use of their wild relatives. as well as the source
material (Gossypium L.), genetically resistant to
various stress factors, diseases and pests, which is one
of the main branch of agriculture. One of the important
goals in the modern world is the creation of productive
varieties with competitive fiber, as well as the
expansion of priorities for the further development of
cotton growing.

Research on obtaining donors with economically
valuable traits that are resistant to agricultural diseases
and pests through the use of methods interspecific
hybridization and experimental polyploidy within the
genus Gossypium L. can see in the works of N.L.Innes
(1992), Q.Liu & al. (2015), S.S.Mehetre (1993),
Yu.Chen & al. (2014), L.Zhang & al. (2010),
J.M.Stewart (1995), M.A.Stanton & al. (1992), Z.Y.Ma
& al. (1998), J.Luo & al. (2012), B.T.Campbell & al.
(2010), H.Benbouza & al. (2010), A.S.Ansingkar & al.
(2004). Also, in the CIS countries, G.S.Zaysev,
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S.S.Kanash, F.M.Mayer, L.G.Arutunova,
A.Abdullayev, [.Kulibayeva, P.Valicek,
N.G.Simangulyan, S.M.Rizaeva, 0.Kalonov,

H.Babamuratov and many other scientists carried out
the research obtained fruitful results on the evaluation
of species of the genus Gossypium L., and creation on
their basis of unique hybrid forms, resistant to biotic
and abiotic environmental factors and enrichment of the
gene pool of cotton in new genotypes.

In the course of research conducted in the
Republic, Z.A Ernazarova (1998) By hybridization of
Australian cotton among species and their relatively
degrees, caryo-structure of several wild species
(Ahmedov, 1993) were studied by scientists. The
phylogenetic relations of G.arboreum L. and it's species
discriminations (Kuryazov, 2002; Muminov,
Ernazarova, Rizayeva, 2008), morphometric and
comparative policario-gramma of chromosomes in
subspecies (Jumashev, 1996), separate forms subspecies
of G.arboreum L. and anatomic structure of vegetative
and generative organs of Australian cotton types were
learned (Mamatyusupov, 2007). In this regard, research
on the establishment of phylogenetic relationships
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between Australian and Indo-Chinese diploid cotton
species, the search for opportunities for obtaining
hybrids, the ascension to the level of hybrid forms
hexaploid with new genotypes obtained on the basis of
interspecific hybridization, the study of the inheritance
and transgressive variability of morphological and
economically valuable features of heterogeneous
hexaploid (2n = 78) hybrids and the allocation of
valuable sources of scientific and practical importance.

MATERIAL AND METHODS

In research classical methods of genetics and
selection of cotton, interspecific hybridization,
cytoembriology, comparative morphology,
experimental polyploidy, modern methods of genetic
and selection statistical analysis were used.

The object of the research were of Australian
wild diploid species: G.sturtianum Willis var.
sturtianum;, G.sturtianum var. nandewarense (Der.)
Fryx.; G.australe F.Muell.; G.nelsonii Fryx.; G.bickii
Prokh.; intraspecific diversity of Indochinese species
G.arboreum L.: ssp. obtusifolium (Roxb.) Mauer, ssp.
obtusifolium var. indicum, ssp. perenne (Blanco)
Mauer, ssp. neglectum (Tod) f. sanguineum, ssp.
nanking (with brown fiber), ssp. nanking (with white
fiber) from the world gene pool of cotton stored in the
laboratory of Cotton systematics and introduction of the
Institute of Genetics and experimental plant biology of
AS RUz. Methods of interspecific hybridization were
used in the research. Viability of pollen grains of F
hybrids was determined by cytological method
(Z.Pausheva, 1988) — coloring with acetocarmine. The
characteristic of morphobioligical signs F; and their
parent forms is given on the basis of the method of
comparative morphology and classification of genus
Gossypium L. (N.Lemeshev, 1989). Statistical analysis
of the obtained results was carried out using single-
factor and multi-factor analysis (ANOVA) and
phylogenetic tree scheme in modern programs PAUP
(FigTree v1.4.3).

RESULTS

The results of the analysis of the degree of
knotting boxes and seeds in interspecific hybrids Fo
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Australian and Indo-Chinese species of cotton. There is
a phenomenon of difficult crossing in the main part of
the studied cotton species, indicating their distant
relationship in phylogenetic relation. It should be noted
that when using the for hybridization of G.arboreum
subspecies nanking with white fiber as a maternal form,
their relative proximity to the wild species of G.nelsonii
is established.

Inheritance of quantitative traits in interspecific
hybridization of diploid cotton species depends on
mutual correspondence of chromosomes and genes with
different genetic and evolutionary basis of species. Set
high (96,5-97,7%), the degree of the set full of seeds in
one box in F; hybrid combinations ssp. obtusifolium x
var. nandewarense, ssp. nanking (with white fiber) x
G.australe, ssp. nanking (with white fiber) x G.nelsonil,
ssp. nanking (with white fiber) x G.bickii, ssp.
obtusifolium var. indicum x G.australe, ssp. nanking
(with brown fiber) x Gaustrale, derived from
interspecific hybridization of Australian and Indo-
Chinese cotton species. Installed comparison distant
phylogenetic relationship in relation to G.australe as
maternal forms with the subspecies ssp. obtusifolium,
ssp. obtusifolium var. indicum, ssp. nanking (with white
fiber) and low fertility of F; hybrids were observed.
Hybrid F| combinations ssp. obtusifolium x G.australe,
ssp. obtusifolium x G.bickil, ssp. perenne x G.nelsonii,
G.australe x ssp. neglectum f. sanguineum were sterile
and they did not have the boxes tying marked. Sterility,
in many cases, is not determined by a single mutation,
but by the incompatibility of entire genotypes, which
give an inappropriate combination leading, at least, to
infertility. In other cases, sterility is determined by
chromosome incompatibility due to large structural
differences, namely translocations or more complex
inversions (Schmalhausen, 1968).

No significant differences were found in the
number of anthers in the flower and pollen grains in
anthers in F; hybrids G.australe x ssp. obtusifolium var.
indicum, G.nelsonii X ssp. perenne. The wide variability
of variability (0,0-98,5%) in terms of fertility of pollen
grains in F; hybrids was noted (table. 1).
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Table 1
Cytoembryological indices of F1 hybrids and their parent forms

The highest rate (98,5%) on the basis of fertility
of pollen grains was observed in the hybrid F; ssp.
nanking (with brown fiber) x G. australe. And in hybrid
combinations F; ssp. obtusifolium x G. australe, ssp.
obtusifolium x G. bickii, ssp. perenne x G. nelsonii, G.
australe x ssp. neglectum f. sanguineum the fertility of
pollen grains was 0,0%, which indicates their sterility.
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Cytoembryological indices
Parent forms and hybrid combinations Number of Number of pollen fertility (.)f
anthers, piece. grains, piece. pollen(yframs,
Parent forms
ssp. obtusifolium 77,0+ 2,4 235,7+5,6 95,0+ 1,5
ssp. obtusifolium var. indicum 101,8+ 3,1 273,7+6,1 95,4+1,6
SSp. perenne 77,3+1,9 271,4+7,1 91,8+ 2,7
ssp. neglectum f. sanguineum 63,5+2,2 233,2+11,3 95,3+1,7
ssp. nanking (with brown fiber) 30,3+0,8 212,4+13,5 94,8+ 1,7
ssp. nanking (with white fiber) 33,8+0,8 206,5+10,4 93,7+1,8
G.sturtianum var. sturtianum 150,2 + 3,7 260,3+4,0 98,1+1,1
G.sturtianum var. nandewarense 177,6 + 4,3 263,1+4,6 98,6 + 1,0
G.australe 138,5+3,9 228,9+6,3 96,2+ 1,6
G.nelsonii 129,1+5,5 230,4+5,7 97,1+1,2
G.bickii 107,8+3,3 214,1+5,6 958+1,6
Fi Hybrids
ssp. obtusifolium x G.sturtianum var. 69,8+ 0,8 1479425 942+18
nandewarense
ssp. obtusifolium x G.australe 17,4+0,9 132,7+0,8 0
G.australe x ssp. obtusifolium 111,5+2,5 154,4+1,1 96,3+ 1,5
ssp. obtusifolium x G.bickii 50,1+1,1 99,5+1,1 0
z;;l)l.ﬂgi)rtll;s’z‘ohum var. indicum x G.sturtianum var. 54,6423 1340419 887+15
ssp. obtusifolium var. indicum x G.australe 77,6 +3,4 123,5+0,7 96,5+ 1,5
G.australe x ssp. obtusifolium var. indicum 77,8+1,4 79,3+1,0 72,7 +1,5
ssp. perenne X G.nelsonii 45,1+1,6 113,84 0,9 0
G.nelsonii x ssp. perenne 80,3+1,5 85,5+ 1,0 92,4 +1,7
ssp. neglectum f. sanguineum x G.sturtianum var. 20,7412 978432 771+ 20
nandewarense
G.australe x ssp. neglectum f. sanguineum 658+1,5 188,8+1,1 0
ssp. neglectum f. sanguineum x G.australe 36,4+1,1 123,0+0,7 72,7+ 1,7
Ssp. nank;ng (with brown fiber) x G.sturtianum 281412 126,54 1,6 944+19
var. sturtianum
ssp. nanking (with brown fiber) x G.australe 37,6+1,9 154,1+1,0 98,5+1,0
G.australe x ssp. nanking (with brown fiber) 159+0,6 131,6+0,9 93,4+2,1
ssp. nanking (with brown fiber) x G.nelsonii 36,7+3,3 134,6 £0,7 97,7+1,3
G.nelsonii x ssp. nanking (with brown fiber) 72,5+1,7 113,5+0,8 93,8+ 1,6
ssp. nanking (with white fiber) x G.australe 22,1+1,1 133,1+0,7 96,1 +1,6
G.australe x ssp. nanking (with white fiber) 78,3+1,8 73,1+£2,0 67,5+1,4
ssp. nanking (with white fiber) x G.nelsonii 40,3+3,4 164,6 £ 0,9 93,5+1,5
ssp. nanking (with white fiber) x G.bickii 39,8+1,2 1252+1,1 97,4+1,3
This in turn determines their distant phylogenetic

relationship.

Based on the results of hybridological analyses
and cytoembryological studied diploid species were
divided into three groups by phylogenetic relationship
(Fig. 1).
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‘ I-easily crossed (distant and close species) fertile F; hybrids. ‘

Il-difficult to cross species with different genomes from
different continents.

Figure 1. Group phylogenetic relationship of diploid Australian and Indochinese species of cotton

It should be noted that the research on the
genetic potential of phylogenetically related groups of
cotton species conducted By the laboratory of cotton
systematics and introduction Of the Institute of
Genetics and experimental plant biology of the
Academy of Sciences of the Republic of Uzbekistan has
been confirmed.

The results of genetic analysis of F1 hybrids
obtained on the basis of interspecific hybridization of
heterogeneous cotton species indicate that in the
manifestation of morphobiological features mainly
intermediate inheritance is observed. In some cases,
hybrids on morphobiological features were close to the
signs of one of the parent forms, mainly the signs of the
maternal form. This, in turn, indicates the cytoplasmic
effect in the evolutionary process of the formation of
hereditary traits in ecological and geographical distant
cotton species. It should be noted that there were cases
of non-compliance of parent forms in F; hybrids,
including differences: 1) in the color and size of the
flower, Guinea, the intensity of the anthocyanin stain
(strong or weak); 2) the form, color, size, degree of
pubescence of the leaf glands; 3) the height of the plant,
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the number of nodes to the first fruit branch, the degree
of pubescence and anthocyanin The death of plants in
the initial stage of the development period in hybrid
combinations Fi G. nelsonii x ssp. obtusifolium, var.
sturtianum X ssp. obtusifolium var. indicum, ssp.
obtusifolium var. indicum X var. nandewarense, Ssp.
obtusifolium var. indicum x G. nelsonii, obtusifolium
var. indicum x G. bickii, G. bickii x ssp. obtusifolium
var. indicum, ssp. perenne X G. bickii, G. bickii x ssp.
perenne, var. sturtianum X ssp. neglectum f.
sanguineum, ssp. neglectum f. sanguineum x G.
nelsonii, ssp. neglectum f. sanguineum x G. bickii, var.
nandewarense X ssp. nanking (with brown fiber), ssp.
nanking (with brown fiber) x G. bickii, G. bickii x ssp.
nanking (with brown fiber), var. nandewarense x ssp.
nanking (with white fiber), G. nelsonii x ssp. nanking
(with white fiber).

As a result of researches on the basis of the
complex analysis of interspecific hybridization,
cytoembriology, comparative morphology the new
phylogenetic scheme of Australian and Indo-Chinese
diploid cotton species is created, and also their
systematic position is defined (Fig. 2).
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G.sturtianum var, sturtiarnum
0,8323
ssp. perenne
G.sturtianum var. nandewarense
0,5
ssp. obtusifolium var. indicam
0.6667 G.australe
. 0,3333
ssp. neglectum f. sanguineum
1~ 0.5 G.nelsonii
08333 0,1667
P ssp. nanking (with white fiber)
ssp. nanking (with brown fiber)
ssp. obiusifolium
G.bickii
8009
Lo 0.8 05 0,25 0,0
Figure 2. Phylogenetic scheme of Australian and Indo-Chinese cotton species
DISCUSSIONS source of useful signs on creation of new grades of

The scientific significance of the results of the
study lies in the focus of research to establish
phylogenetic relationships between Australian and
Indo-Chinese diploid cotton species, a comprehensive
analysis of the results of research, morphobiological
and economic evaluation, the creation of a new
phylogenetic scheme of cotton species and clarify their
systematic position, the establishment of the possibility
of ascension to the level of hybrid forms hexaloid with
new genotypes, the disclosure of the nature of the
inheritance and variability of signs in introgressive
hybrid forms.

The practical significance of the results of the
study lies in the fact that the use of unique introgressive
hybrid recombinant, obtained on the basis of methods
of interspecific and long-term hybridization and
experimental polyploidy in genetic selection studies as
a source material for solving practical problems and
tasks of successful development of cotton Republic.

The practical results of the study are as follows:

the obtained results of the phylogenetic system
of Australian and Indo-Chinese cotton species were
used to improve the existing modern natural
classification of intra-species systematics of polyploid
species of the genus Gossypium L., to assess the
biological characteristics and breeding potential of
polyploid species, as well as the rational and effective
use of the genetic potential of wild relatives of
cultivated cotton species, to establish the nature of
inheritance and variability of morphological economic
and valuable features of introgressive hybrid forms;

The valuable hybrids allocated as a result of
research are used in genetic selection programs as a
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unique polygenomic forms of cotton and improvement
of economic signs at existing grades;

On the basis of methods of interspecific
hybridization and experimental polyploidy unique
introgressive hybrids are created, genetically enriched
recombinant forms are selected and recommended for
use in practical selection as a starting material.

SUMMARY

On the basis of the conducted researches on the
theme "Phylogenetic relationships of Australian and
Indo-Chinese cotton species" the following conclusions
are presented:

1. A new phylogenetic scheme of Australian and
Indo-Chinese diploid cotton species was created.

2. The relatively distant relationship in
phylogenetic relation of Australian and Indo-Chinese
diploid cotton species was established. When used in
hybridization of G.arboreum subspecies nanking with
white fiber as the parent form is established its relative
close relationship with the wild species G.nelsonii.
This, in turn, indicates the cytoplasmic effect of the
evolutionary process in the formation of hereditary
signs of ecological and geographically distant cotton
species.

3. On the basis of analysis of interspecific
hybridization, cytoembriology, comparative
morphology and inheritance of morphobiological
characteristics of diploid Australian and Indo-Chinese
cotton species ssp. obtusifolium var. indicum species
G.arboreum L. ascended to the rank of ssp. indicum
self-subspecies.
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4. Obtained on the basis of intergenerational
hybridization new synthetic complex hybrid forms,
which have the potential of productivity in their
carioplasm, as well as resistance to biotic and abiotic
factors of the environment, will serve in genetic
breeding programs as a valuable source material for the
creation of new varieties of cotton of intensive type.
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