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ABSTRACT

Despite the greater achievements in the cotton breeding, in this article the issue of developing of initial materials was
presented which hasn’t been almost studied yet for the breeding of the varieties with high (+)-gossypol traits through some
breeding aspects including determination of the accessions with low total gossypol or nontoxic (+)- gossypol enantiomer
among the world cotton germpool accessions, and involving them to breeding process. It has been emphasized that the
researches on this concern are the prior tasks corresponding to the requirements of today and the future also the efficiency of
of these varteties with positive traits in national economy, livestock husbandry and food industry. As research results it
was noted that, there was possibility to select sustainable cotton progentes with high complex of agronomic valuable traits
and high lint percentage among the Fg-F9 developed by the method of ecologico- geographical long hybridization.
Furthermore, it was concluded that the results of hybridization of the USA accessions with a high level of (+)-gossypol in
seeds and local varieties were successful for both as developing of breeding material with high level of nontoxic (+)-
gossypol in seeds and high lint percentage.
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INTRODUCTION

It is known, that cotton varieties have great trait
finance not only for its fiber, but also for the seed
products in national economy. Because, the cotton seed
is an essential source of oil and high protein feed
concentration.

The USDA National Agricultural Statistics Service
estimated that the world production of cottonseed in
1999-2000 was over 33.3 million metric tons.
Cottonseed is composed of ~22.5% protein. If 5% of
world cottonseed production is retained for replanting,
the remaining 7.12 million metric tons of protein could
be available for human consumption, if the cottonseed
was free of toxic (-)-gossypol. This is sufficient protein
to provide for the needs for 345M people (>5% of the
world’s population) for one year if the USDA
recommendation of 56.5 g of protein per day per person
was followed.

In accordance wit US external agricultural service,
in 2009 about 2.250.000 tons of cotton seed were
produced in our country [13]. However, due to toxity of
gossypol in the seed, protein and oil taken from this
seed cannot be used directly. Usually seeds are
physically processed or can be cleaned from gossypol
by chemical methods. This method requires much time
and money. Cotton cake also can’t be used in much
amount for animals feed.

Despite the greater achievements in the cotton
breeding, in this article the issue of developing of initial
materials was presented which hasn’t been almost
studied yet for the breeding of the varieties with
gossypol traits through some breeding aspects including
determination of the variety accessions with seeds of
less amount of gossypol or of low toxic (+)- gossypol
enantiomer among the world cotton germpool
accessions, and introducing them to breeding processes.
Therefore, the efficiency of positive traits of these
varieties is higher in national economy, livestock
husbandry and food industry, moreover, it has been
emphasized that the researches on this concern are the
prior tasks corresponding to the requirements of today
and the future.

In Uzbekistan several researches were carried
toward the study of cotton plant without gossypol and
developing of cotton varieties without gossypol [8, 10,
11]. They were mostly intended to study genetic
material and to determining of the initial materials for
breeding on the base of foreign varieties. As result of
conducted investigations there developed some breeding
accessions and the variety Bukhara-9 [1]. It was noted
that cotton plant varieties with low toxic gossypol were
not implemented in production in the Republic.

US scientists determined two active optical
enantiomers of gossypol, that is, (+)- and (-) -gossypol
[3, 7, 12]. In cotton (Gossypium) the ratio of (+)- to
(-)-gossypol can vary from 98:2 to 31:69 in seed [4, 9].
Within the genus Gossypium, it was found accessions
from several species that have >92% (+)-gossypol in the
seed.

As well as, among accessions the ratio between
(+)-gossypol and (-) gossypol was 3:2. These
enantiomers of gossypol were found to be harmful and
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cause different poisoning to non-ruminants and (-)-
gossypol is harmful for hot-blooded animals. According
to scientists, the transference of (+)-gossypol trait into
cultivated varieties allow to produce valuable feed for
non-ruminants, while transference of (-)- gossypol can
be useful in medicine. That’s why, in the literatures
published in recent years, there is an information about
the new trend, that is, the breeding of cotton plants with
high (+)- gossypol. As they stated, it is one of vital
issue to develop the varieties with the less gossypol or
low toxic (+)- gossypol in the seeds for the feeding
livestock and solution of the problem of food nowadays.

The investigations are being conducted by US
scientists on transference of (+)- gossypol trait from
Gossypium ssp. marie galante cotton plant to cultural
varieties [2]. But, the investigations toward developing
of initial material hasn’t been carried out yet in
Uzbekistan for the breeding of the varieties with (+)-
gossypol. If we consider the developing of cotton plant
varieties that are low toxic or with high (+)- gossypol
level in seeds for man and animals, that their
introduction into practice, are of great economical
importance. Thus the researches on this aspect are
undoubtedly, important theoretically and practically.

The aim of the research is to develop cotton
varieties with high level of (+)-gossypol in seeds and
such agronomic valuable traits as lint percentage on the
base of analysis of sustainability of trait among the
progenies.

MATERIALS AND METHODS

There are used common adopted methods of
phenological observations and laboratory analyses were
conducted during the dissertation researches. The
analyses of the total and (+)-gossypol level of the seeds
of the studied varieties, and accessions and hybrids were
carried out in the Institute of Bioorganic Chemistry of
Academy Science of Republic of Uzbekistan. All
statistical analyses were conducted by the methods of
B.A. Dospekhov [5].

RESULTS AND DISCUSSION

It is known that the lint percentage is of important
agronomic valuable traits. Therefore, we have
investigated formation and stability of this trait at
ecologic-geographical and genetic long hybrids in our
researches.

As we know, any cotton plant vareity is evaluated
firstly for its yield amount and quality. That’s why, we
have also studied the process of formation of lint
percentage of Fg progenies (Table 1).

It was observed that in Fg progenies the lint
percentage was higher than in standard variety S-6524
in some cases. Among them only 2 hybrid combinations
FsS-6524xBCs3S;-47-8-1-17 and FS-6532 x BC3S;-1-6-
3-15 presented a bit higher lint percentage (accordingly,
37.8% and 37.6%). The rest of progenies were on the
same level of standard variety or privilege over it.
Particularly, the lint percentage of FsBC3;S;-1-6-3-15 x
S-6532, FsS-6530 x BCs3Si-1-6-3-15 and FsL-16/04 x
BC;Si-1-6-3-15 progenies were found out to be more
than 36,0%.
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Table 1

The formation of lint percentage trait of among the Fs progenies developed by the method of long
ecologic-geographical hybridization (%), 2015.

) Lint percentage, %

Ne Progenies M+m o V.%
1 BC3S:-1-6-3-4-15 36,8+2,34 2,68 12,71
2 FgBC3S1-47-8-1-17 x S-6524 34,4+0,68 2,05 5,97
3 FgBC3S1-47-8-1-17 x S-6530 34,6+0,60 1,80 521
4 FgBC3S1-47-8-1-17 x S-6532 34,7+0,72 1,90 5,65
5 FgBC3S:-1-6-3-15 x S-6524 34,6+0,40 1,15 3,37
6 FgBC3S:1-1-6-3-15 x S-6530 35,9+1,56 3,13 8,72
7 FgBC3S:1-1-6-3-15 x S-6532 36,7+0,90 2,38 6,53
8 FgS-6524 x BC35:-47-8-1-17 37,8+1,53 2,66 7,13
9 FgS-6530 x BC3S1-47-8-1-17 36,2+0,84 2,91 8,03
10 FgS-6524 x BC3S1-1-6-3-15 36,4+0,45 0,78 2,14
11 FgS-6530 x BC3S:-1-6-3-15 36,8+0,64 1,70 4,64
12 FgS-6532 x BC3S1-1-6-3-15 37,6+0,92 1,45 3,36
13 FglL-10/04 x BC3S:-47-8-1-17 34,9+0,73 1,67 3,89
14 FglL-16/04 x BC3S:-47-8-1-17 35,02+0,74 2,10 6,00
15 FgL-16/04 x BC3S:-1-6-3-15 36,8+0,98 2,96 8,09
16 S-6524 (standard) 36,6+0,88 2,33 3,13

By the lint percentage, all studied progenies have
showed lower dates according to dispersion indications,
that is, presented the smoothness by the traits.

It was also determined that dispersion of hybrids
were from 0,78% (FsS-6524 x BC;3S;-1-6-3-15 up to
3,13% (F3sBC;3Si-1-6-3-15 x S-6530), while the standard
variety dispersion was 2,33%. Variation of the lint
percentage of almost all progenies (except FgS-6524 x
BC;3S1-47-8-1-17) was higher than standard variety and
ranged between 3,36% (FsS-6532 x BC;S;-1-6-3-15)
and 8.7% (FoBCs3S;-1-6-3-15 x S-6530 ).

According to the dates, obtained in 2016, the lint
percentage of Fo progenies were  more positive

compared to other agronomic valuable traits (Table 2).
It was noted that the lint percentage of US accession
was higher (38,9%). And most of progenies developed
by participation of this accession showed comparatively
higher lint percentage. For an example, we can take FoS-
6530 x BC3S,-47-8-1-17, F9S-6532 x BC3S;-47-8-1-17,
and F9S-6530 x BC3S;-1-6-3-15, F9S-6532 x BC;3S;-1-
6-3-15 progenies. Lint percentage of these progenies
ranged between 39,4-40 % and more. The results of
these progenies were higher on 3% than standard
variety, while the indications of FoL-10/04 x BC3S;-47-
8-1-17 and F9L-16/04 x BC3S;-47-8-1-17 hybrids were
found to be considerably higher than in standard variety.

Table 2

The formation of lint percentage trait of among the Fo progenies developed by the method of long
ecologic-geographical hybridization (%), 2016.

Ne Progenies Mtm o V, %
1 BC3S1-1-6-3-4-15 38,9+0,83 1,86 4,79
2 F9BC3S1-47-8-1-17 x S-6524 38,2+0,53 2,40 6,28
3 F9BC3S1-47-8-1-17 x S-6530 38,2+0,50 1,69 4,43
4 F9BC3S1-47-8-1-17 x S-6532 37,6x0,75 2,49 6,63
5 F9BC3S1-1-6-3-15 x S-6524 37,1+0,42 1,54 4,14
6 F9BC3S1-1-6-3-15 x S-6530 39,2+0,40 1,68 4,30
7 F9BC3S1-1-6-3-15 x S-6532 37,9+1,13 2,77 7,31
8 F9S-6524 x BC3S1-47-8-1-17 38.0+1,23 2,52 5,23
9 F9S-6530 x BC3S:-47-8-1-17 39,5+0,62 1,77 4,47
10 F9S-6532 x BC3S:-47-8-1-17 40,1+1,06 2,13 5,31
11 F9S-6524 x BC3S1-1-6-3-15 37,5+0,74 1,83 4,89
12 F9S-6530 x BC3S1-1-6-3-15 39,2+0,58 1,55 3,96
13 F9S-6532 x BC3S1-1-6-3-15 40,9+0,37 1,05 2,50
14 F9L-10/04 x BC3S:1-47-8-1-17 39,4+0,87 1,94 4,93
15 F9L-16/04 x BC3S5:1-47-8-1-17 37,1+0,54 2,10 5,65
16 F9L-16/04 x BC3S1-1-6-3-15( No-4) 39,2+0,74 2,56 6,54
17 S-6524 (standard) 38,5+0,87 2,31 5,99
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A bit lower results were obtained in FoBC3S;-1-6-
3-15 x S-6524 37,1 % and F9S-6524 x BC;S;-1-6-3-
15 progenies (35,7%). Thus, research results of
formation and stability processes among the progenies
developed between the USA cotton accessions and local
varieties showed, the influence of USA ones with high
lint percentage were positive for creating of breeding
material combining high level of (+)-gossypol in seeds
and high lint yield.

CONCLUSION

Research results of advanced generations
developed by the method of ecologic-geographical long
hybridization showed possibility of selecting sustainable
cotton plant progenies among the Fg-Fo hybrids with
high complex of agronomic valuable traits and breeding
of toward improving of this trait more effective, if in the
hybridization will be used as male parental form USA
accessions with high lint percentage.
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