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Abstract
The article presents the results of studying families of hybni@s with the
participation of foreign samples. As a result of selection work, the families of sunflower are
distinguished by high productivity, oil content and early maturity. On the basis of a complex
hybridization of cotton, new lines and varieties of madfiber cotton with the quality of
fiber type IV were created.
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At present, the cotton belt of optanet has a common problem is the protection of
plants from the major common diseases of plants including verticillium wilt and bacterial
blight [1]. In Uzbekistan cotton breeding for resistance to bacterial blight began relatively
recently. Basic reseeln focused on agrtechnical measures that reduce losses from the above
mentioned diseases. From cotton 2004 we began to study on the original forms of resistance
to bacterial blight and wil20-cottonsamples were selected from the 100 thaterelativdy
resistant to these two diseases. Selected varieties were crossed with each other through the
systemof topcrossesl he lalffofc r ossed seed was conghybrdsed. I n
that were crossed among themselMes2006, in a single experimestudied paired and
compl ex jhhyadrmmbersof economically valuable traits and resistance to bacterial
blight and verticillim wilt. All seed material was infected by bacteria Hanthomonas
malvacearum and was landed on artificialjestedwilt baclground. We studied 12 pairs
and 12 comepsitehybrids, as the standard variety use@324. In spring form bacterial blight
disease in a pair of hybrids was the greatest resistance withn084 andn dangle hybrids
were identified combinations that wee totally resistant. These hybrids showed relative
resistance to bacterial blight autumn formanddominancecoefficientof these hybrids was
negative which is a positive phenomenon. In terms of resistance toentitillium have
paired hybridaffededpercentage of plants was-22%, and most of conagitehybridsware
far superior on this indicator paired hybrids. At the end of the growing season the most
resistant to bacterial blight and wilt combinations showed high productivity and fiber quality.
in 2007 according to the results of the studsere selectior® doubles and doublehybrids.

Among the hybrid populations on spring blight form pairs and asphybridsware much
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superior to the standard variety and heritability coefficient of resisttambacterial blight was
0,220,50. A similarphenomenomwas observedby resistance to wilt. If paired hybrids best
combinations were affected by9P6, then the double hybrids, this figure amounted te 3.5
5%, while the standard affects the overall lew€l28.5%. Taking into consideration the
productivity and quality of fiber8 d o u b | esshybadnwias abandoned in 2008, for
planting where some gbair, and most familief compostite hybrids showed high and
absolute resistance to bacterial blight aedticillium wilt. The best familieof 14 hybrids
were collected by, indidual plantsandfamily hairiestfor further breedingvark. Every year,
infectingthe seedof individual plantar withblight bacteria weselected thglantsresisend to
bacterial blight and wilt vertillium. As a result of eighbreedinggroup of linescombining
resistance to bacterial blight and wilt with high number of economically valuable traits has
beendeveloped Among thedevelopedines most interesting with the breeding point of view,
were the L-707, L7777 and E20, which yields superior fibefior standardvariety 150%,
while maintaining the quality of the fiber §pe. Thus the method of complaxerhybrid
crossings allowed for a relatively short period of timaléwelopnew and unique breeding
material, which is transferred to the stateety testing of the Republic of Uzbekistan.

In recent years, a stable irrigation water scarcity, climate change,-Skage
salinization of irrigated lands related to the environmental crisis in the lower reaches of the
Amu Darya it necessary to include the structure of sowing of sunflower, which requires
less irrigation water and provide the needs of the population of the republic to the vegetable
oil. For this region is characterized by a sharp continental, water scarcity, salinity and soil
erosion. Such extreme conditions dictate a special approach to agricultural production,
especially the cultivation of oilseeds. Currently sown seed materials in the region varieties
and heterosis hybrids of sunflower, imported from Russia and Moldova. Their gigdldila
content in sowing farms remains low. The main reason for this is the presence of a large
number of empty crop and defective seeds, imported from abroad, the inability of varieties
and hybrids to the extreme conditions of Karakalpakstan. Sunfloiendseto the family
Asteraceae (Asteraceae L.), or Asteraceae (Compositae L.), polymorphic genus Helianthus. In
different classifications for this genus includes 50 to 264 species. According to the
classification K. Heyzer (United States), Helianthus ganakides 68 species of perennial
and annual. Perennial species is much larger, but annuals have a much wider area [1]. Some
breeders bred, armored and heat resistant sunflower varieties and hybrids [3].

Oil content of achiness grades up0-54%, husk cotent- 19-24. Interline sunflower
hybrids are aligned in height and diameter baskets, flower and ripen simultaneously, which
facilitates harvesting. Hybrids exceed varieties in seed yield %8 but a little inferior to
them on the oil content of theeeds and oil harvest from 1 ha, resistance to adverse weather
conditions. Along the length of the growing season varieties of sunflower and hybrids are
divided into ripening (8®0 days), early ripening (9000 days) and middEL00-110 days).
Ripening vaieties and hybrids (Yenisei) mature during®D days. They are grown in the
northern and eastern areas of sunflower cultivation (Western Siberia, Volga, Central Black
Earth region). According to yield and oil content are inferior to other groups otigarie
(yield - 2-3t / ha and oil percentage42-52%). Interspecies hybridization within the same
species Helianthus annuuscurrently widely used in sunflower breeding for initial starting
material. This method extends the selection of features amisalis to receive forms, which
combine the desirable traits of the original varieties or improved varieties on one trait. It is
also used to increase due to the transgression of the desired quantitative trait such as oil
content, which is determined by amber of genetic factors. This mean expression in hybrid
progeny additive effect of several genes controlling this trait in the homozygous state [2]. The
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geographical position of the Republic of Karakalpakstan, is north era to the agricultural
cultivation d heatloving crops such as sunflower. A good selection of parental pairs and
crossing then further directional selection allows to combine high performance of traits in a
single genotype. In recent years, in order to expand the sowing area and in&lelaagedyoil
content of sunflower in the region of the southern Aral Sea region of the Republic are
imported seeds of new varieties and heterosis hybrids developed in Russia, Moldova and
other regions. These imported seed materials provide low yield sredlgwer seeds, as
well as yield a large number of empty grains and defective achenes. In recent years, in the
Republic of Karakalpakstan sow sunflower varieties Pretty, Sanr#fédlLuchaferul and
hybrid materials imported from abroad. These varietie® hang growing seasons and low
seed yield. For the study, testing the most promising varieties and hybrids of sunflower
materials of the Uzbek Institute of oilseeds were obtained. The aim is to identify new issues
and develop adapted new samples, steawhs|to our extreme regions. These lines and
varieties studied by all indicators of vegetation as well as responsiveness to fertilizers.
Sunflower responsiveness to nitrogen nutrition conditions of the crop depends on the
background, predecessors, termpayment and the type of soil. The effectiveness of forms
of nitrogen fertilizer on saline lands poorly studied, although it has great theoretical and
practical significance. Conducted the study on the slightly saline gray soils in the Sirdarya
region, aswell as a pot experiment, found that the highest efficiency of the reduced form of
nitrogen obtained by introducing plowing ammonium chloride and oxidized form of sodium
nitrate. The maximum vyield increase among the studied sources of nitrogen supptidor s
nitrate. Sodium nitrate and chloride ammonium simultaneously with an increase in the yield
of sunflower seeds have a positive effect on the quality of oil in the seed embryo and increase
the weight of 1000 p. of seeds, which is one of the most igpioréserves of increasing the
yield of sunflower seeds. Studying the effect of nitrogen and phosphorus fertilizers on
sunflower notes that on gray soils fertilizing phosphorus fertilizers does not affect the growth
and development, while fertilizing witmitrogen fertilizers and nitrogen phosphorus
accelerates the passage of the development phase[4]. Some researches in their research note
that the introduction in plowing 20 tons of manure increases the average weight of plants and
seeds in a basket byl®% over three years, and 15% in good years. They also note that in
order to obtain a higher yield seeds need to supplement it with nitrogen fertilizersg The F
hybrids have been sown in blocks. The indicators we evaluated to methodic Dospehov (1968).
F3 hybrids were studied in 3 replicating the reconstituted indicator that hybrids variation rows
and studied following indications of education baskets, flowering phase, ripening, plant
height, productivity, baskets diameter, total leaf area, the root massnt@ht, the number of
seeds baskets and seed weight of 1000 pieces. Oilseeds determined in biochemical laboratory
of Karakul institute. Other traits were determined in the field and laboratory conditions.

For each combination studied hybridstke mainpopulations studied on the basis of
the formation of baskets, flowering phase, ripening, plant height, number of leaves,
productivity, baskets diameter, total leaf area, weight of root and oil content. The weight of
the sunflower root system was determitgdwveighing after digging up roots. We studied the
following features: the number of days of education baskets, flowering period, the length of
growing season, plant height, baskets productivity, the total arembgurface, the diameter
of the baskets, the weight of the root system, oilseeds, the number of seeds in a basket, mass
1000 pieces of seeds, kernels exit seed. The studies were condudtedeobackgrounds:
optimal (normal background) on the irrigation schem&-@Q, middle background scheme (0O
1-1) and the arid backgrounds according to the scherieQJ0 The beginning of the
formation baskets on the optimal background occurred 48.8 détgr germination. A
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particular difference was observed between hybrids. Howeverl(KK ellec) and (KKL1 x
C-HS-H-2011) combinations baskets education took place for two or three days earlier. Most
of the hybrids was the formation of baskets to1,®days later, although early natural plants
among the families of all hybrid combinations are allocated. Start of flowering baskets
generally coincides with their formation, that is, from sunflower plants blooming occurred
earlier those families where thaskets were formed eatrlier, there should be allocated (Pomor
x KK-1), (SPK x KK:-1), (S Amisson x KK1), (KK-1 x Tellec) (Kk-1 x GHS-H-2011) (KK-
1 x Yun (grey Stupc), (KKL x S Alstor) and (KK1 x St/K) a combination in which flowering
occurred at 560 days. Ripening sunflower occurred for-88 days, although previously
allocated combination ripen for a few days before. The difference in height of sunflower
plants was very sigritacant and ranged from 110 to 143 cm. The most family high height
noted Poma x KK-1, GAlstors x KK-1, AK-12/95 x KK-1, Sor Gollips x KK1, KK-1 x
Yun (grey Stupc), KKL x C Alstor. Thus, the height of the plant loosely be correlated with
the length of the growing season, that is, how high and middle height plants have sigilar lo
growing season.

Productivity is a key economically valuable trait of the sunflower. If -KKtandard
variety, the data was 129 grams, then tRdH-2011. x KK-1, Filya x KK-1, Tellec x Kk
1, SPK x KK1, GHS-H-2011 x KK-1, Sor Gollips x Kk1, Sopluma x KK-1, KK-1 x Pomor,
KK-1 x Tellec, Kk1 x GHS-H-2011, KK-1 x C Alstor, KK-1 x St/K combination exceeded
the standard of 50 percent. On a total areleaff surface F3 families figures ranged from 13
to 25 dnf. The highest leafy possessed Filya x-KKSPC x Kk1, GHS-H-2011 x KK-1,
Sor Gollips x Kk1, KK-1 x Pomor, Kkl x Tellec, Kk1 x GHS-H-2011, KK-1 x C Alstor,
KK-1 x Ct/K. Highly families are not always observed increased foliage. Since & H:
2011 x KK-1, KK-1, Tellec and Sopluna x KK combination had small leaves but showed
high productivity. The same situation was observed in high leafy sunflower family, which do
not always have high productivity. Baskets diameter of hybridsas larger than that of the
standard. Most large basketsre/@bserved in ¢H1S-H-2011. x Kk-1, SPC x Kk1, GHS-H-
2011. x KK-1, Sor Gollips x Kk1, Sopluna x KK1, KK-1 x Pomor, Kkl x GHS-H-2011,
KK-1 x C Alstor, KK-1 x St/K. Thus the productivity of baskets poorly reflect their size and
plant height and totakhf area. By varying the mass of the root system of this trait was from
53 to 127 grams. If the standard root system reached 60 grams, the majority families of F
hybrids was much higher. It should highlight Jant lower x- KKG-HS-H-2011. x KK-1, G
Alstor x KK-1, AK-12/95 x KK-1, the SPK x KK1, GHS-H-2011 x KK-1, Sor Gollips x
KK-1, KK-1 x Pomor, Kkl x Tellec, Kk-1 x GHS-H-2011, KK-1 x Yun (grey Stupc), KK
1 x C Alstor, KKk-1 x St/K. Their root system was 2 times more than the standard that
undoubtedlyaffected the productivity of baskets.

Oil seeds is one of the most important trait of the sunflower, that determines its value.
Most families i sunflower of them showed a high oil content, which reached 49. The most
high oil content combinations were Ponx KK-1, Jant lower x KK1, GHS-H-2011 x KK-
1, GAlstor x KK-1, SPK x Kk1, AK-12/95 x KK-1, Sopluna x KK1, KK-1 x Pomor, Kkl
x C-HS-H -2011, KK-1 x Ct/K. Their oil content by several percentage points was higher than
the standard variety KK.. The lavest oil content was observed in Sor Gollips x-KKSPK x
KK-1, GHSH-2011 x KK-1 spacecraft. According to the number of seeds in a basket of 21
of the hybrid 17 conceded a standard variety, the remaining 5 hybrids showed increased
productivity. Thus, tb high productivity of sunflower provided a large number of seeds in a
basket and the weight of 1000 seeds. According to mass 1000 pieces of seeds Porigr x KK
Jant lower x KK1 spacecraft, Jant lower x KK, GHS-H-2011 x KK-1, GAlstor x KK-1,
Filya x KK-1, Tellec x Kk1, SPK x KK-1, C Amisson x KK1, AK-12/95 x KK-1, Sor
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Gollips x KK-1, SPK x KK-1, GHS-H-2011 x KK-1, Sor Gollips x KK1, Sopluna x KK1,

Jant lower x KK1, KK-1 x Pomor, KKk1 x Tellec, Kk1 x Yun (grey Stupc), KKL x C

Alstor, KK-1 x Ct/K combination had large and heavy seeds and output respectively in these
families was higher than KK standard variety. Thus, on conventional background hybrid
combinations have been isolated with high productivity and oil seeds are of great interest for
application breeding. High productivity ensured due to carlilzeger basket with a total area

of leaf surface, the increased weight of the root system, the number of seeds in a basket and
the weight of 1000 pieces of seeds. These families were greatest in Jant lowet, xJ &

lower x KK-1, GHS-H-2011 x KK-1, G-Alstor x KK-1, Filya x KK-1, Tellec x Kk-1, SPK x

KK-1, C Amisson x KK1, GHS-H-2011 x KK-1, Sor Gollips x Kk1, Sopluna x KK1, KK-

1 x Ct/K combinations.
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Abstract

This article presents the results of statistical analysis for stability on mairgtibgty
traits of nested association mapping population founder genotypes of cotton (cotton NAM
founders). According to the results, fiber quality traits are stab&aah parental genotype
and we determined that NAM founders differ from each other by major fiber traits. Results
once again indicated that we correctly selected the parental genotypes for obtaining the NAM
population. All genotypes with contrasting fibguality traits will be invaluable material for
future breeding and molecuigenetic mapping of cotton.
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Introduction

It is known that the large part of phenotypic traits of coisoquantitative and they are
controlled by multiple genes. The QTL (Quantitative Trait Loci) mapping method are used for
the study of quantitative traits. Qdnalysis allows to mapping of loci effectively that
determine such complex (polygenic) traitheTimplementation of QTL mapping strategy to
the breeding programs significantly expanded breeding possibilities for the crop
improvement. The use of DNA markers in plant breeding is called massested selection
(MAS) and it is a componentofthenewd ci pl i ne of &émol ecul ar bre

However, there is the fact that the QTL mapping based on biparental population,
which has a low resolution power and allows estimating only few alleles for a long period of
time [2]. Markers that identifiediuring tre QTL mapping are commonly specific to certain
lines and may not be specific to other populations or to the germplasm of a given culture, also
for the same populations that cultivated in geographically distant ecosystems [3].

These limitations can be overoe by using association mapping [2, 4]. The main
advantages of association or LD mapping are: the possibility to attract previously collected
phenotypic data; availability a larger number of types of recombination events, the set of
alleles respectivelyThis cansignificantly save time and funds, and allows mapping with high
resolution. However, there are also problems that scientists currently are facing with
excessive structural heterogeneity of the population during association mapping of cotton
genesand large frequency of minor alleles in its genome, which lead to false positive
associations between the trait and marker TBere are many empirical ways to resolve this
problem [4], but one of the best is to create a special NAM (Nested Associatfgmingpg
population.

NAM has the advantages of lower sensitivity to genetic heterogeneity of population
[6], higher resolution [7], as well as higher efficiency in using the genome sequence or dense
markers while still maintaining high allele richness dudiverse founders [8]. Moreover, the
highest efficiency is achieved by using recombinant inbred lines of {gapulation.

There are two main goals in this research: (1) to explore the stability of fiber quality
traits in each cotton NAM founders, and {@)evaluate diversity of fiber quality traits among
NAM founders.
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Materials and methods

Experimental materials. In the previous paper, we have reported that the scientists of
the Center of Genomics and Bioinformatics created NAM population in cottonTf@].
experimental materials involved in this study consisted of cotton fiber samples of 20 diverse
founders of NAM population that produced 2015 and 2016 in the experimental field of The
Center of Genomics and Bioinformatics.

Fiber measurements and statigcal analysis

The twenty parental lines of NAM population were sown in a randomized complete
block design with three replicates at the experimental field of The Center of Genomics and
Bioinformatics, with singleplant planting and 15 plants per row in aeelicate, every line is
designed three replicates under the same-gimical regime.

The fiber quality traits such as fiber length (UHM), strength (STR), micronaire (MIC),
elongation (ELO), uniformity (Ul) of samples were tested using High Volume
Inss rumentation (HVI) test at the fi blaital t est i
analysis for fiber quality traits data were
program. In order to explore the stability of fiber quality traits on cad#dM founders, the
statistical and dispersion analysis (GL-Mseneral Linear Model and OiWay Analysis of
Variance) were conducted using software packages SOFA Statistics version 1.4.6 [10] and
NCSS11 [11].

Results and discussions

We selected 19 diverdmes with their known morphobiological characteristics, LD
parameters and rare alleles from the Uzbek cotton germplasm collection, that were crossed
with elite cotton cultivar Namangafv. As a result, obtained;fgenerations of 19 different
combinatiors. Now, we have received 3079 recombinant inbred lines of NAM population,
which will be the valuable source for conducting nested association mapping.

Fiber measurements and statistical analysis were conducted in order to evaluate the
fiber quality traitsof NAM founders. The Fiber samples of NAM foundersre tested using
Hi gh Vol ume I nstrumentati on (HVI) at t he
Uzbekistan.According to the HVI analysis fdiiber length (UHML) of Namanga#/7 was
equal to 105 inches.But, L-141, ZangiOta and EN1 have significantlylonger fiber among
20 NAM founders and they were equal to 1,25, 1,24 and 1,22 inches, respectively (figure 1).
L-N1 varieswith a rate of41,7 cN/tex by thefiber strength.Slightly lower fiber strength wsa
in L-141 (37,6 cN/texand L-1000 (34,8 cN/tex). In the common parent Namarganthe
fiber strength was 25,9 cN/tex (figure 1). The fiber micronaire significantly diffi€KirL 086
and C-9006 donor lineg5,8 and 5,3 respectively), than9008 (5,4), m Namanga+¥7 this
trait equal to 5,0 (figure 3). In addition, the fiber micronaire df4l and Kk602 donor lines
was 4,3, as well, indN1 and Hapicald9 lines were 4,4. The donor linesAb andu-4769
were especially characterized by the fiber elomgatwith 10,4 and 10,2 %etween the
parental genotypes, as well as Saenr Pena 85, in which elongation rates were 8,0%. In the
common parent Namangdit, it was equal to 7,9 % (figure 2).
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Figure 1.Anal ysi s of Covar i anc eerler@th eno strength data ofo f
NAM founders by using GLM (General Linear Model).

1-Namangar/7, 2-KK1796, 3-KK1795, 4-L-100Q 5-C-9006, 6-KK1086, 7-Catamarca 811,
8-C-9008,9-L-N1, 10-L-141, 11-Hapicala 1912-0-030, 13-C-4769,14-L-45, 15 ZangiOta,

16-Saenr Pena 83,7-C-2025,18-KK-602,19-SAD-35-11, 20-C-417.

Statistical analysis was conducted using GLM (General Linear Model) andVape
Analysis of Variance to determine the stability of fiber quality traits of NAM founders, as
well, inordertoevalat e t he diversity

(Figure 1, 2 and 3).
According to the

stable by fiber quality traits.
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guality traits of NAM founders, there were determined no significant changesh parental
genotype by these traits. This indicates that the parental genotypes of NAM population are
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Figure 22.Anal ysi s of Covariance. Comparison of
data of NAM founers by using GLM (General Linear Model).

1-Namangarr7, 2-KK1796, 3-KK1795, 4-L-100Q 5-C-9006, 6-KK1086, 7-Catamarca 811,
8-C-9008,9-L-N1, 10-L-141, 11-Hapicala 19,12-0-030,13-C-4769,14-L-45, 15-ZangiOta,
16-Saenr Pena 83,7-C-2025,18-KK-602,19-SAD-35-11,20-C-417.

As well, this analysis showed that the parental genotypes of NAM population differ
from each other by fiber quality traits.
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Figure 3. Dispersion analysis (Fest, alpha = 0,05) of main fiber quality traits of NAM
founders by using @e-Way Analysis of Variance.

1-Namangarr7, 2-KK1796, 3-KK1795, 4-L-100Q 5-C-9006, 6-KK1086, 7-Catamarca 811,
8-C-9008,9-L-N1, 10-L-141, 11-Hapicala 19,12-0-030, 13-C-4769,14-L-45, 15 ZangiOta,
16-Saenr Pena 83,7-C-2025,18-KK-602,19-SAD-35-11,20-C-417.

The results of dispersion analysis (ANOVA Analysis of Variation) showed
significant differences between main fiber quality parameters of NAM founders (Figure 3).

Conclusion

The results of statistical analysis of main fiber quality traits desdtiht there are
significant differences between common parent Namaigasnd donor genotypeBbhe fiber
length varied from 0,87 to 1,26 inches, and the fiber strength varied from 27,1 to 48,2 cN/tex,
as well, the fiber micronaire from 3,6 to 5,6 and ffiekwngation varied from 7,0 to 11,6 % in
all parental genotypes. This once again indicated that we correctly selected the parental
genotypes for obtaining the NAM population. All genotypes with contrasting fiber quality
traits will be invaluable materidbr future breeding and moleculgenetic mapping of cotton.
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COMPARATIVE STUDY OF PHOTOSYNTHESIS AND NITRATE REDUCTASE
ACTI VI TY OF-3fAlCOKEARND THEL-76 | QBT Al NBPBYABY i
RNAi0 TECHNOLOGY
KhurshidaUbaydullaeva, PhDSherzod Nematooctor ofSciences; AzadakharAdylova,
Doctor of Siences; Ibrokhim AbdurakhmonoyDoctor ofSciences

Abstract
Invedigations of photosynthetic and nitrate reductase activities of cotton cultivar
Coker312 (control) and T4-7 line (with suppression dPHY Algene) obtained through
RNAi technology showed the existence of positive correlation between the tested parameter
in both genotypes. At the same time, it has been identified thatkgeic&out plants have
higher potential of photosynthetic apparatus, and nitrate reductase activity of their leaves at
late stages of cotton ontogenesis exceeds by 34% the level afl gartotypes.
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The nitrogen and carbon metabolism are the two major processes that define plant
productivity. These two processes localized at diffepdant parts interact at chloroplast
level, since the same reductive and energy equivalents, formed in the primary processes of
photosynthesis are required for function of both the carbon and nitrogen cycles. Usually,
photosynthetic activity positively caates with the nitrogen content in leaves, mainly
because the synthesis of the photosynthetic apparatus is broken without nitrogen[1]. And
more, one of the most frequent consequences of nitrogen deficiency is changing in the amount
and activity of key engme of photosynthesisRubisco [1]

The purpose of the presented work was a comparative study of photosynthetic and
nitrate reductase activities of two cott@Bossypium hirsutuprepresentatives: 'Coker 312"
variety (control) and "§1-7" line, obtaind by transformation of the above cultivar using
RNA interference technology (ge#eockout technology). RNAI lines have such phenotypic
indicators as the developed root system, high growth, earlier, in comparison with control
samples, flowering and matuiat, high yield and, most importantlg better and longer fiber
[3]. Analysis of the expression of phytochromes genes in1“¥6 line, carried out by us,
shows that in these plants the ratio between different forms of phytochromes differs
significantly fom that in the original samples: against the background of 70% suppression of
phytochrome A1l there is compensatory almostd® overexpression of other phytochromes
(B, E) and, as a consequence, induction of growth and -boilding processes
(photomophogenesis) that distinguish them both phenotypically and by yield from the
original Cocket312 genotype.

There are various methods that allow determining of photosynthetic activity, as well as
different methods for estimating of the plants nitrogen statuDetermination the
photosynthetic activity of cotton genotype accessions was determined by method, based on
the measurement of parameters of fluorescence of chlorophyll at excitation by pulse
amplitudemodulated light by means efMINI-PAM PAM- fluorimeter Watlz (Germany).

The fluorimeter has such advantages as the informativity, expressiveness, preservation
nativity of the sample after measurement and high sensitivity [3]. Photosynthetic efficacy was
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esti mated by par ameter ¢ Yph&dchemical (ptobesses gnu a nt u
photosystem 1), with calculation formula: YIELD = (FMF) / F'M), where F is the
fluorescence intensity at a given time, and F'Nhaximum intensity, which most fully
characterizes the efficiency of the primary, light phagghotosynthesis [4,5].

Assessment of nitrogen status of cotton genotypes was determined by nitrate reductase
activity (the NRA), main enzyme that reduces nitrate to ammonium, the characteristic form of
nitrogen in organic substances (amino acids|eutides, proteins etc.) [6].

The analysis of the photosynthetic activity of the studied genotypes at different stages
of vegetative growth shows that, since-78 day of vegetation (with emergence and
devel oping of reproductbiev e ad uga-kckotttcbten gaewner &
plants was reliably high (2.5%) related control genotypes, that testifies of higher assimilation
(acceptor) activity of their leaves.

The highest value of the ¢YIELDe £mramet
(appoximately 97100 day plants), followed by the expected plant ageing related regression
of this parameter. Moreover, how it shown in fig. 1, in the bearing stage of cotton plants the
¢ Yl ELDe v a-knockoutdirfe waps d2¥%eower, than in Cocker 312tcmrgenotypes.
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e 1. The dynamics of al4{#ééatdjamdd ¢ Y| ELDe
r 312e (y) during tested period.

Accordance to the physiological life cycle of cotton plants the decrease of leaves
photosynthetic activity at the kt stages of ontogeny is followed by catabolic processes
activation. As a result it must be followed by an outflow of synthesized nutrients from leaves
to the developing fruit. The understating re
in gene- knockout lines at late stages of ontogenesis can be result of earlier shift at them
acceptoi donor relationship towards the dlewel opi
line, as well as others PHYARNAI cotton genotypes, are differ not only wiphoductivity,
but with precocity also.

PAM-fluorimetry is one of advanced opportunity to determine not only the maximum
guantum vyield of photosynthesis but also effective quantum vyield of photosynthesis
(determined after the adaptation of plants to dasghevhich allows to calculate the depth of
the fall of the quantum yield of photosynthesisused by the phenomenon of "photo
inhibition" (Fig. 2).
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Above parameters are permissive to discuss how effective solar power is utilized by
plants. It is considete that the basis of "photoinhibition" is decrease the phb#nical
activity of chloroplasts initially without significant degradation of pigments and membrane
proteins, and after prolonged action of high intensity light, especially in the stressamndit
(temperature, lack of water, etc.) phatdibition is followed by photooxidation of pigments,
destruction of chloroplasts structures and other irreversible changes [4, 6].

Comparisons of the c¢YlI ELDe par ametiodr shov

¢cT-67¢é& | ine has reliabl e hi3Rh the contrd belBdtypee v a |
(fig. 2). It means that the get@ockout cotton plants are more resistance to phmtiidbition
and therefore "the effective eseuptamd above asi el d

compared with the genotype ¢Coker 312¢.
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Figure 2. Daily change curves of cotton line T8-7 ( 0) and cB8L2i \(gn C
¢cYl ELDe parameters.

It is pertinent to note that one of the noticeable phenotypic characteristics-t47T6
line, as well as other PHYARNAI cotton genotypes (set of Paq cultivars), is saturated
pigmentation of the leaves"anthocyanin suntan”, which appears not only in closer to the
autumn (senescence), but is present in the leaves of these genotypes throughout the entire
physiologically active period of plants [3JAnthocyanins were known as a substance
participating in oxidatiosreduction reactions long time ago. According A.E.Solovchenko and
M.N.Merzlyak (2008) the presence of both anthocyanins and carotenoids in high
concentrations in certain tissues and cell cartipents is capable to prevent damage of
chlorophyll and other potential photosensitizers [8]. Probably, the pigments high content in
leaves of the gerkenockout cotton genotype does them more resistant to {fiataztion,
providing thereby a rather higtotential of theirs photosynthetic device in comparison with
initial genotype.

The investigation of nitrate reductase activity of tested cotton genotypes showed a
definite correlation between there leaves nitrogen status and photosynthetic activity. The
higher value of nitrate reductase activity was determined approximately at the same date, as
the peak of photosynthetic activity98th plant growing day. The enzyme value corresponded
to 2090.3 nmol nitrite ions (N, produced by "Coker312" leaves ssue during 1 hour of
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incubation time (per mg of protein) and 2032.6 [nmol,N@g protein, hour)'] i produced
by "Te-1-7" genotypes (Tabl&.).

Table 1. Ageir el at ed changes of nitratetkired®d@tase
cotton cultivar  cue-1.7 &NAI line, [nmol NO, (mg protein, hour)™]

Genotypes Age of plants,days

86 98 116
Coker 312 1371 2090,3 1767,86
Ue-17 1472 2032,6 2677,08

With the age of plants, nitrateducing activity of the leaves, as well as their
photosynthetic activity, decreased, amounting in "Coker 312" enzyme oalr67.86 [nmol
NO, ~ (mg protein, hour)'] and in "T6 1-7 6 6 -kpazkowt genotype2677.08 [nmol NG
(mg protein, hour)-] for (table 1). Comparison among themselves above two tested
genotypes in this parameter shows that at late stages of oestgyanitrate reductase activity
of leaves of T€l-7 line significantly (for 34%) surpasses that of control genotypes.

Although cotton fiber almost does not contain nitrogen, there is a lot of nitrogen in
cottonseeds. Thus, according to Tarp (1960), seedse bale of raw cotton contain about 16
kg of nitrogen [9], the mobilization of which in seeds is ensured by the coordinated
functionalization of nitrate transportation and nitrate reducing systems.

Our data on the oil content of the seeds of "C&E2" and various lines of gene
knockout cotton, containing PHYARNAI structure (Fig. 3) can serve as a confirmation of
what has been said. As can be seen from the presented figure, the oil content of the gene
knockout forms is from 2% to 7% higher (depemgdon the genotype) than in the wild type
Coker312.

29,
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Figure 3. Oil content in Coker312 seeds and its different derivates (fifth generation
T5), containing PHYA1-RNAI structure.

Cottonseed oil content (%)

Thus, increasing productivity of cotton PHYARNAI lines, observed irthis work,
apparently, is integrated expression of the developed/elongated root system, saturated
pigmentation, effective use of light quant and high nitrate reductase activity of their leaves at
the bearing stage of cotton plant.
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ANALYSIS OF THE FACTORS INFLUENCING THE DEGREE OF COTTON -
CORRELATION CAPACITY AND THEORETICAL STUDY OF THE
PROCESS OF DISTRIBUTION OF GRAIN IMPURITIES AT ITS
TRANSPORTATION
XayrullaUsmonoy PhD; Muhsin Xojiyev, Docbor of SciencesBotirjon Mardonoy
Doctor of SciencesKursanbekXaitbayey Researcher

Abstract
Based on these investigations a range of conclusions on improvement of transportation
system was made for clarifying raw cotton while its transfer from ormmédagical machine
to another. The theoretical studies carried out substantiate, and the obtained equations confirm
these conclusions.
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Because of the dispersion of the technologicgdadenents, the length of pneumatic and
mechanical transport was high, ensuring the supply of raw cotton from the raw material area
to processing to the gins, which affected the quality of the produced products, in particular
increasing energy consumpticand other operating costs and, ultimately, the cost of
production.

The need to use a large number of transport and distribution facilities led to an
additional malformation, as a result of which the spinning and processing properties of cotton
fiber deeriorated. Unfortunately a number of the listed unsolved problems are present in the
industry up to now.

Proceeding from these positions, there is a need for a detailed study of the subsistent
entire technology of primary cotton processing for the purmddending internal reserves
aimed at preserving the natural qualitative characteristics of the raw cotton. One of these
reserves is the transportation of raw cotton.

According to the principle of traffic vehicles are divided into two types:

1. Batch macimes.

2. Continuous machines.

Batch machines include all types of cranes, elevators, overground transport (trolleys,
heavy lifting mechanisms, trailers), mounted rails and ropes, scrapers, various CoOnveyors,
pneumatic and hydraulic vehicles.

Continuous mauanes include machines that operate without stopping and transport
loose materials and their main task is the delivery of goods in a certain direction. Also the task
of these machines is the distribution of cargoes over certain sections [1].

Transportationof raw cotton during harvesting, its storage, transfer to a continuous
process, the movement of raw materials and finished products inside the workshop and on the
territory of the cotton ginning plant are carried out using a large number of variousesehicl
special devices and installations that mechanize Laborious and hard work. Continuously
proceeding technol ogi cal process with power
seeds, cotton fiber) is a characteristic feature of cotton ginning plants.

In general, work on mechanization of lafatensive operations in factories is
provided by transport devices of various types. All of them are divided into pneumatic,
mechanical (horizontal and inclined conveyor belts, elevators, screw conveyors), as toell
autotractor transport, which ensures the delivery of collected raw cotton from cotton fields to
harvesting stations [2]

The analysis of the operation of vehicles for raw cotton shows that, on the territory of
the cotton ginning plant, raw cotton be$ its complete processing, on average, covers
distances from 250 to 310 meters and more under various processing regimes, as shown in
Table No.1

Analysis of the table shows that only from the riot of raw cotton to the gin saw there
are more than twentydnsitions from one vehicle to another and at the same time only 32
meters are actually used for cleaning raw cotton, which is relative to the total length of
transportation from 10 , 3% to 12.8%. The length of transportation of raw cotton is explained
by the use of pneumatic transport for its movement to and between shops. However, even
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after deducting this type of transport, the length of the route of raw cotton varies from 110 to
124 meters.

Considering the modes of transport for raw cotton from riajing which affect the
quality indicators, it can also be noted that there are plots (in this table there are 7 of them,
position 1,2,6,10,13,15,18), where raw cotton has minor damages during transportation due to
the fact that cottonThe raw material inhtese sections moves along the inclined plane under
the action of its own gravity or in the passive position on the belt conveyors.

The study of the indicators, which are reflected in Table No. 1, also show that only 5
sites(position 4,5,12,14,17) out d 2re actively cleaning raw cotton from weed. Based on
the above comparative data, the following conclusions can be drawn:

1. Analysis of the process of transportation, drying and cleaning of raw cotton
throughout the technology of primary cotton procegshows that for cleaning raw cotton,
no more than 32 meters are actually used, which is relative to the total length of transportation
from 10.3% to 12.8% Which, in our opinion, is ineffective

2. Based on these positions, it is necessary either to workduting the length of
transportation of raw cotton or use this resource most efficiently, for example, to purify low
and hard to clean types of raw cotton.

The received technological conclusions allow to reveal new directions of theoretical
researches byneans of which it will be possible to study the degree of influence of some
parameters on the process of cleaning of raw cotton

Table™ .1
) Type of vehicles for raw < £ = w2
cotton 5 g 2 ‘é%
= S c z, - 2
2 IS £ 22
$E |83 22 73
k] < c » (7]
58 |2¢ o 5 g
PLA submersible device 8,5 Mechanical No cleaning | Minor of seed damage|
Conveyor, portabkbelt, | 18 Mechanical No cleaning | Minor of seed damage|
TLH-18
3 RBA cotton pick rider 12 Mechanical No cleaning | Broken seds and shor!
fibers
4 Pneumatic transport with th 7 0 By air to 80% Fiber Exposure
trap of heavy impurities
5 Separator Scrap&S15 ¢ | 2,5 By air to 10% Broken seeds and shg
fibers
6 Tray from the separator t| 2 On an inclined| No cleaning | Minor of seed damage
the drying drum plane
7 Pneumatic transport, 150 By air No cleaning | Fiber Exposure
transshipment works
8 Tray from the separator t| 2 On an inclined| No cleaning | Minor of seed damage
the drying drum plane
9 Drying drum 2SB10 10 Mechanical No cleaning | Fiber Exposure
10 Tray for raw cotton after th¢ 1,5 Mechanical No cleaning | Minor of seed damage
drum
11 Pneumatic transport or| 1 2 By air No cleaning | Fiber Exposure
conveyors
12 Separator Scraper SISA 25 By air to 10% Broken seeds and sho
fibers
13 Tray from separator t( 2 On an inclined| No cleaning | Minor of seed damage
cleaners plane
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14 Installation of ¢eaners brand 23,5 Mechanical to 45% Broken seeds and sha
UHK fibers
15 Tray for raw cotton afte] 2 On an inclined| No cleaning | Minor of seed damage|
UXK plane
16 Pneumatic transport 20 0] Byair No cleaning | Broken seeds and sha
fibers
17 SeparatofScraper SS5A | 2,5 By air to 10% Broken seeds and sha
fibers
18 Cotton tray after separator | 2 On an inclined| No cleaning | Minor of seed damage
plane
19 Distribution screw 12 8| Mechanical No cleaning | Broken seeds
20 Gin saw hopper 1,0 Mechanical No cleaning | Minor of seed damage
Total: m.

Long distances of transportation of raw cotton contribute to the additional appearance of weed
impurities in raw cotton. Proceeding from this position, we set the task ofirgguthe
influence of such parameters as the productivity of equipment (X1), the initial contamination
of raw cotton (X2), the number of transitions (X3) to the purifying effect of the cotton ginning
plant (U) (Table No. 2).

Table™ 2

1. Plan of experiment.

B Name and designation of facto| Code The actual valuesf the factor Range of
Symbol -1 0 1 changes

1 | Productivity, t/ h My 6 8 10 2

2 Initial impurity raw cotton% | m, 8 14 20 6

3 | Number of transitionspieces M3 18 22 26 4

On the basis of tabular data, the regression equation

Yr=83,9417- 0,666, - 2,8583x,+3,1083x3 +

+0,3000x; X2 1,2833%;1 %30,0083x%, X3 0,7833X; X2 X3 .

After the recognition of the significance of regression of the coeftieythe criterion

The student set the priority of the number of transitions (X3) to the purifying effect of the
cotton ginning plant (U)

From the technological point of view, it theoretically justifies, that there is a need in the
technological chain aneserves for cleaning cotton raw during its transportation. In order not
to transport raw cotton together with weed impurities in its composition along the whole
technological chain, it is necessary, in our opinion, to maximally purify the first rawnadatto

the initial stage of transportation, i.e. Before it is dried. To describe the process of cleaning
the transported cotton, it is proposed to use the model proposed in [2], according to which the
relative change in the mass (kg) of cotton in the pipetia a result of the removal of weed
from the cleaning zone, for example, through the mesh surface, is proportional to the relative
change Its density (kg / m3)

dm _ adr

m r

Where is a the proportionality coefficient. We assume that the dersityaw cotton is
proportional to the pressure [3], i.e.

r=ro(1+Ap) 1)

Here isP, the density of raw cotton materials in the initial sectibthe pipeline, (m2 / H)
is a constant, determined from the experiments. Given this dependence, we have
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dm_  aAdp
m ro,(1+ Ap)
Integrating this equation m=yminder p=0 the condition for, we obtain
m=m,(1+ Ap)® @)

To determine the pressure, we use the hydrodynamic model of steady flow of raw cotton in
a cleaning zone with a length

rvs® = 9GP o4 es - v)
dx dx O<x<I, (3)

Where- V the flow velocity in an arbitrary section of the pipeline, Sthe area and length of
the contour of the pipeline crasection, K- the coefficient of the lateral pressure of the raw
cottonf- the coeffcient of friction between the raw cotton and the pipe vl f; £ thed34 )
coefficient of viscous resistance between raw and\ag air speed. Using the condition for
maintaining the intensity of the raw material flow in the case of a constartsetiesal area
(S: S = const) VoS = IVS the flow velocity of the raw material in the initial section
—_ 2
with the area and the dependence (1), equation (3) forrTPit'tg)( ArOVO)

dp _p L, c
— =—(cV,A- kKf —)+—=(v, - v,
dX b( 0 SO) b( c O) . (4)
Since the function is p=p(x) an increasing function, it should be assumed b>0. The solution of
equation (4) satisfying the condition p(0)=0 has the form
(v, - v, _ OV, AS - kfL
= Yo enx- 1 Ty
/ ( ) ®)

Putting the expression from (5) into (2), we establish the law of decreasing the mass of raw
cotton along the length of the pipeline. The figure shows the curves of the relatige ¢ha

the mass of the separated weed impurities aéf'o:ng" m(x)/m) the length of the pipeline
(>‘<=x/|) (in percent ds) . I n theAJ:cAéC(IVC(SYP)I//a:tL,ions

/' =/1=02_ |tis seen that for smalaluesof the parameter a associated with
Method of removing impurities from the purification zone, the separation of impurities along
the length of the zone occurs according to a linear law.

(%)

£(%)

[¥.]

1
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Drawing. The curves of the relative change in the ma#iseaeparated weed impurities from

the cleaning zone along its length for different valoésthe parameted: 1- a=0.2
2-a=04 3-a=07 4-a=1 5-a=14 6-a=18 7-a=22 8-a=28
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CULTURE OF AMYGDALUS COMMUNIS L.ON RAINFED AR EAS
YakubjonYuldashov,PhD

Abstract

In this article the results of field researches are presented within the culture of ordinary
almonds of Saraykurgan forestry in the Samarkand region. Rainfed territory of which is
situated on the coast of the Kattagamn reservoir. The relief of a skilled site represents the
wavy and hilly foothills; alternation of smoothed, low, oblong hills with hollows, called the
foramina. The annual sum of warmth received from direct solar radiation equals-20118
calories. Itcauses a high level of temperature of the year and especially in summer months. It
is very small quantity of an atmospheric precipitation with their absence in summer, also an
excessive losg1 winter and in the early spring.
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Forestry of Uzbekistan has significant areas of nut forests and has many territories for
the creation of new plantations of nut trees, both mountainous and foothill zones of the
Republic. Afforestation onnonvirrigated areas in Uzbekistan has a relatively short history
(1947), and culture of ordinary almonds has been widely developed only in the early 70s.

It is assembled a rich assortment of ordinary almond in the Republic of Uzbekistan.
Many cultivated warieties here are extremely valuable, the fruits of which are not inferior to
standards[1]. Field research on the culture of almond ordinary was carried out in the
Saraykurgan forestryrainfed area is located along the banks of Kattakurgservoir.

In geomorphologic relation the territory of refied forestry enterprise occupies the
Western spurs of the Zeravshan range, Ziyailiabulak foothills and Kardyube
Mountains around Katturgan trench, which has been as the reservoir bed since 1944.

On the whole, the relief area is a wakifly foothills; alternation of smooth, low,
elongated hills with hollows, called Adir and together forming a unique landscape more or
less homogeneous in thermal and moisture conditions. In regard taltiigle rainéd areas
forestry is situated at an altitude of 5881 meters above the sea level with a general slope
from south to north. Hydrological network of rainfed area is constantly dry (except a short
period of spring floods) Says (thin rivers), that have wate sinuous shapes which are
highly dissected by transverse hollows. There is no rivers and says with permanent
watercourse. Groundwater is found at the depths greater than 10 meters; in the majority it is
mineralized.

The annual amount of heat receiveadnirthe direct solar radiation equals to 200
calories. This leads to a high temperature level, and especially in the summer months. The
other characteristic feature of the climatis sharp continental and extreme dryness. It is very
small amount of pcipitation or a complete absence of rainfall in summer and contrariwise
heavy rainfalls in winter and early spring. The absolute minimum temperature during the
fl owering wil/ not adversely affect the flo
area, is usually terminated in March and starts in October. The number of days -frfefeost
period in average lasts of 1200 days. The absolute minimum of temperature during the
fl owering will not adversely affect the fl| ow

Thearea of research relates to different continemthich is manifested in significant
fluctuations of meteorological elementhe average monthly air temperature throughout the
year ranges from 0.6 A C in Febraiiwhunidityo 30. ¢
drops to its lowest value, for example in Jidy30%. Seasonality in the distribution of rainfall
is observed throughout the year. It is nearly 85% from the total amount of precipitation falls
to winterspring period, however in summer tbeis practically no rainfall. Soil of
Saraykurgan forestry is characterized by low humus horizon and small general reserves of
nitrogen and phosphorus.

The soil of this area is practically not saline and contains a minimum of water soluble
salts.Amygdalusommunis Lbelongs to the family dRosacea?], [3] and [4].

It is a tree with a height of-@ to 10 m. Crone is wideounded, oval shaped or broom
l' i ke, often sprawling, sometimes can be <cl os
25 cm. Tle branches are hanged around or strayed, without thorns, with numerous shortened
branches. The bark of the annual shoots is green, sometimes with a sunny sidebreddish
on the long shoots it is gray or graygown. On older branches and stem the c@agray
black, much stripedracked [2]. The leaves are oblelagceolated, bluisigreen or dark
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green, soft, sometimes slightly leathery, especially in arid areas. On the elongated shoots
recurrent are on short branches and are close together in a malker, varying in shape
and size, all edge serrulated, on long stalks [2], [3].

Leaf fall is observed in October and November, depending on the growing conditions
of the place of growth. In the case of lowering of the available moisture in the soiPt§%4
almond plant occurs to have moisture deficit and it causes to the premature dropping of
leaves. [3]

Flowers are large with the diameter o#@m, usually solitary on long and half long
shoots. In shortened formed in twigs, pillows, ringed, hasinth May bunches are close
together in a bundle of-B pcs. Flower buds, received normal development, are capable to
endure shorterm temperature pull down until 28 7 A . FIl owering begins
blooming. It was found that for almond plantstenough to get 100 hours temperature of O
60 A C in early winter after which thisy onl
sufficient the amount of active temperatures of 11,000 for the maturity phase of the
emergence of petals.

The frut is a drupe of 1.%.0 cm long on the bare stalk withmly fleshy pericarp of
green or graygreen color with yellow, pink or crimson blush. When matured, the pericarp
cracks, usually along the abdominal seam. Nuts are from round to compressed aylindric
shape- oval, eggshaped, lanceolate, acinaciform, occasionally with rounded or blunt tip
acanthoid bent upwards, with a smooth, grooved or brightly intensified acute fin abdominal
seam. Nut shell is dotted or brevicolpate, smooth or rough, from €igsib petrous, from
white-yellow to dark brown color, inside smoothly shaped [3].

Weight of the seed is greatly varies from 0.71 to 5.67 grams. Ordinary almond is self
steriled and requires crepsllination. [5]. Almond pollination is mainly occurs by mwd and
bees help. Cold, foggy and damp weather during flowering adversely affects on its
productivity. It demands sunlight. The life of an almond tree {$@Dyears. The first fruiting
occurs on the second or third year after planting. Almond fruitsreatuthe second half of
August in the mountains of the Western Tyan Shan, [5] and in Aug&sptember,
sometimes in miduly in Samarkand region conditions.

The average yield per tree in the Western Tyan Shan-ib 1@ of peeled nuts. In
rainfed condions after the plant comes into fruition phase on the fourth year after planting
and during six subsequent years was extremely low fruitiagout 0.4- 1.1 kg per tree.
Almond the ordinary tolerates the heat and dryness of the air, and along withigihal o
pistachio tree tend to be drougbterant species. It propagated both: as by seeds so as by
vegetative budding on different tree stocks. Seed propagation does not ensure the preservation
of varieties, as the almond by its nature is heterozygodsrey occur splitting. Therefore,
seed multiplication of almond in industry of puresorted plantations cannot be recommended
without further subinoculation of seedlings by the best varieties of planting. The root system
of an ordinary almond has a qualitfy o hi gh pl asticity and adap
conditions. The excavation of the root system ge8rold ordinary almond plant which is
seed original, under the rainfed Kattakurgan conditions on the typical gray soils with the
depth of 25 cm begin® branch out and its horizontal roots extend sideways fe2,5/B.
composing along with the other more deep roots diameter of horizontal projection of the root
of 3,54m. Taproot, reaching the depth of 55 cm with a diameter of 5.5 cm branches out. One
of these roots is an extension of the taproot, reaching a depth of 2.56 m changes direction and
leads along horizontally towards the aisle, down the slope.

An ordinary al mond is of great economi c |
valuable producfor its dietary flavoring quality, which is widely used in confectionery,
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cosmetics and medical industrids. ¢ o m mwild frugstare used as a rootstock for cultivar

of almond and peach. The economic value of the ordinary almond and his great drought
deserves a great attention in afforestation works, but its usage as a fruit crop in irrigated and
rainfed conditions poses a lot of problems, the resolution of which may be carried out by

choosing an appropriate territory and the corresponding growth grades

Fruiting of an ordinary almond in a culture is quite various and depends much on the
cultivar, growing conditions of the place and care of the plants. The average yield of an
ordinary almond in the Western Tyan Shan, under normal conditionslS Rf d peeled nut
[5]. (S.S.Kalmykov, 1973).

M.M. Mirzaev (1982) recommending promising varieties of Cooperative, Ugam, Yalta
and Nonpareil for breeding in the mountainous area of Bostanlyk region leads to the average
yield at the age of six varieties of1® kg of fruit. [1]. Ch.Sherkulov (1985) studied the
development and fruiting of different varieties of almond in irrigated conditions of Maymanak
homebase area of R&D production facility by the name of academician R.R.Shreder
highlighted the most perspeativvarieties of local forms for Kashkadarya region (the
Nikitskiy late-flowering; the Drake; the Nonpareil; the Space, the RPspelled, the Soft
Shelled, the Tyan Shan), which yields inyéarold age ranges from 2.0 to 4.9 kg per one
tree.[6].

According to forest inventory material of forestry determined that for the
establishment on a flat and hilly rainfed crops of an ordinary almond it were used different
varieties, including Uzbek papshelled sort, the Cooperative, the Space, the Texas, the
Acinadform, the Ayderin, almongbeached as well as other varieties, hybrids and local forms
( French, sort of Kikuyaktare, the hybrid of M. ordinary with M.bukharian, etc.). After
planting these varieties in 198882, on a flat hilly drsfarming land duringall the years of
vegetation irrigation of plants it has been held cultural care, krone was formed, young growth
and dry shoots were removed.

Phenological observations over the growth of flowering plants and fruiting allowed us
to identify opportunities ofplanted varieties. The plantation division revealed grades on
flowering phases, so the Almoipetached, the M. ordinary with M.bukharian and seedlings
number 427 were in the conditions of eafllpwering. Therefore flowering of these grades
begin in the fist decade, -10 March, and lasts for 1% days depending on the air
temperature and the period of precipitation. Low temperatures and rains in general have a
negative effect on flowering and fruiting. Grades of Uzbek papelled sort, the
Acinaciform, the Ayderin, the Space, the Texas, thekyaktare, seedlings number5DS
and 2.5.11 must be attributed to midéimvering. Therefore flowering of these grades begin
at the end of the second and beginning of the third decade of March and is atsdedéepa
weather conditions. Flowering lasts for about 20 days and usually ends in early April.

Grade Cooperative proved to be the latest flowering of all studied varieties, flowering
of the class begins or&" of April and lasts 12 15 days ending witthe 20th of April.

During this period, in the territory of forestry it is established the most favorable
weather, there is no strong air temperature full down, little rainfall(precipitation) and in
general it is warm, sunny weather. The negative impéciwveather conditions on the
flowering of these grades is practically not observed. The following table shows the
characteristics of ordinary almond varieties grown in rainfed conditions of flat and hilly
rainfed.
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Table 1 Characteristics of the ordinary varieties of almond grown in rainfedconditions
of flat and hilly rainfed Saraykurgan forestry

Variety, shape tree height (m) trunk diameter at the root Yield (kg)
collar, cm
Papershelled 4,5 25,3 2,3
gooperative 3,2 28,8 2,7
Almond-peached 4,3 27,7 1,9
Ayderin 3,4 22,4 15
Acinaciform 3,1 30,6 2,4
Space 3,4 22,0 0,7
{ .ordinary withM.bukharian 4,4 29,4 2,3
Ku-kuyaktare 4,7 30,5 1,3
2-50-¢ 2,9 25,2 1,1
2-2-11 3,4 19,4 1,2

As it can be seendm the data of the ordinary varieties of ordinary almond growth
rates and average yield differ a lot. The highest average vyield in rainfed conditions without
watering varieties are Cooperativ@.7 kg and Acinaciform 2.4 kg, it is necessary to note
that some instances of these varieties produce up@dk& of peeled nut. The lowest yield
was observed mainly in eaffiowering varieties and middiBowering sorts of which flowers
and fruits of the ovaries are the most affected by day and night air sgomeefull down.
Hybrid 2-50 andthe Spacés yieldswere0.7 - 1.1 kg.

Our studies on the fruiting varieties of the ordinary almond in conditions of flat and
hilly rainfed show that the most perspective varieties for cultivation in these conditions is a
sat of Cooperative, with which as a pollinator varieties can be cultivated the Uzbek Paper
shelled, the Ayderin, the Texas and Acinaciform.

Introduction to industrial plantations of such varieties as theki§aktare,
M.ordinary with M.bukharian, seedlings -8-11 250 C is undesirable because of the
hardness of their shell and low percentage of core outputs, although fruiting of them in a flat
and hilly rainfed may be rather high.

Conclusion

The territory of Saraykurgan forestry relates to the area witlering sharply
continental weather, which is manifested in significant fluctuations of meteorological
elements. The average monthly air temperature throughout the year is ranging from 0,60S in
February to + 38,10 S in July.

In the area ofesearch tére is a large fluctuation in the annual cycle of precipitation
falling on the territory of forestry. Also it is pronounced seasonality of their loss when 85% of
precipitation falls in the winter spring period, and only a small portion of the preciptati
falls during the summer. The typical gray soils forestry are characterized by low humus
horizon (humus content of 0.32).72%) small general reserves of nitrogen (0.02939%)
and phosphorus (0.1660.156%). Soils on the territory of forestry piaatly not saline and
contain minimum watesoluble salts.

Humidity of soil plains and hilly rainfed during the year varies greatly and it depends
on the amount of precipitation falling in the wintespring season. The highest average vyield
in rainfed caditions without watering varieties Cooperative is 2.7 kg and Acinaciform that is
2.4 kg. The lowest yield was observed mainly in elldwering and midflowering varieties,
flowers and fruits of the ovaries which are most affected by day and nightnaiert&ture full
down. The most perspective sort for cultivation in these conditions is the Cooperative, with
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which as a pollinator varieties can be cultivated the Uzbek Pdyedled, the Ayderin, the
Texas and the Acinaciform.
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MAIN FACTORS AFFECTING THE AMOUNT OF HUMUS AND THE QUALITY
OF THE SOILS THAT WIDESPREAD IN THE VERTICAL ZONE
Maruf Tashkuziev, PhDNilufar ShadievaPhD

Abstract

This article showshe influenceof climate and relief main factorsaffectingto the
amount of humus and the quality of rainfed eroded light, typical, dark serozem, carbonated,
typical and bw acidifiedand light brown meadowteppe soils common in vertical zoning of
the left bank of the Sangzor river and the northern side of the Turkestan mountain range.
Based on the data of climatic factors in soil, the study area is assessed by the intensity of
formation of soil humus. As increasing to the direction of the mountaimrdiog to the
amount of precipitation and hydrothermal conditions, period of biological activity of soils
rises in the direction of the heights of the mountain. In addition, annual radiation balance in
the mountain plains is 47 kcal/énin high mountain anes around 53 kcal/&Grespectively.
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Introduction

It is known that the amount of humus in the soil and the quality of its content is
associated with a number of factors and conditions, such as the relief and chemical
composition of the soil, the quantityné quality of the biomass, the water and air
characteristics, and the heat regime [3,6].

Plants in various formations, as described above, the amount of organic residues and
chemical composition is different. In a well aedtwet and warm- the most favmable
conditions, the remains of the plant and animals will quickly disintegrate. Mineralization,
most of them lead to a decrease of humus.

When the soil moisture is high, but the temperature is low, the decomposition of
organic residues slows dowtey ae collected in the form of incompletely decomposed. In
the optimum regime of humidity, aeration and temperature, the decomposition of organic
residues proceeds slowly; as a result, their transformation into humus will faster and the
amount of humus willricrease. [6,8,12].

Under such favorable conditions, processes in soils are normal, which creates good
conditions for the formation of humus. Stitl should not beforgotten, to estimate the
intensity of humus formation at first it is necessary to take mtcount the climatic
conditions. That is why we in our studies drew attention to those aspects.

The object and methods of the research

The research studies are carried out in tgresvarietie®f eroded serozem, mountain
brown soils and in light gray eadowsteppe soilsTotal humus content of soils determined
by I.V.Tyrin method; group and fractional content of humus determined by I.V.Tyrin method
in V.V. Panamoreva, T.A. Plotnikova modificatiph9]. The humus state of soils is classified
by recommedation of D.C. Orlov, Biryukova, Rosanovfy] in M.M. Toshkuziev
modification[10].

Results of the study and discussion

The Sangzor basin has a complex morphological structure, that the deposits of the
quaternary period, the accumulation of tectonics aedvaltives of erosion processes in
different periods, as a result of the influence of climatic and hydrological conditions, led to
the formation of various types of deposits.

The soil structure in mountainous areas is related with the complexity of itfe tred
exposure of the slope of the terrain, the rocks forming the soils and the vegetation cover. The
northern exposure of the slopes warms slightly than the southern exposure, and as a result,
snow melts slowly.

The following types of saodl are dissermated in the territories:

Light serozem soilare distributed along the edges of the plains below the mountain, they are
associated with the cone sediments of the rivers flowing from the northern slopes of the
Molguzar and Turkestan ranges. Loess and likesslayey rocks are formed in the parent
rocks. Samples of these soils are taken in regiond00f06'98.3" northern latitude and
68°02'68.8"eastern longitude and in elevation of 363 m above sea level.

Typical serozem soilsre formed in wavy and highlfolded foothills and lower
mountains, on loesslike, proluvial, eluvial and deluvial underlying rocks. Samples of these
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soils are taken in regions dff 67'57.2"northern latitude an68°47'12.7"eastern longitude
and in elevation of 363 m above sea level

Dark serozemsoils considered soils of low mountains and foothills, the relief is
strongly complex, formed on deluwiptoluvial and eluvial rocks, in some cases, on loess and
loesslike loamy sediments. Samples of these soils are taken in the regi@#§@i3.4"
northern latitude and 8%6'22.3" eastern longitude and in elevation of 363 m above sea level.

Carbonated mountain brown soitieveloped in loess, lodg® loam, deluvial and
proluvial stony, placer deposits, as well as in red clay, limestamgl, stone and other hard
rocks. Samples of these soils are taken in the regions’42'38.4" northern latitude and
68°07'03.1" eastern longitude and in elevation of 363 m above sea level.

Typical mountain brown soilormed in proluvialdeluvial sedinents loess, loebke
loam, limestone, sandstone, slate, granite. Samples of these soils are taken in the regions of
39°42'28.2" northern latitude and ®8'18.3" eastern longitude and in elevation of 363 m
above sea level.

Low acidifiedmountain brown s formed on loess, loesslike loamy, eluwiluvial
sediments. As a rule, they are distributed 1I000 meters above sea level, annual
precipitation is more than 500 mm. Samples of these soils are taken in the regg$fis of
43'25.1"northern latitude rad 6&° 09'42.0"eastern longitude and in elevation of 363 m above
sea level.

Light-gray mountain meadowsteppe soilormed above brown soils, on the upper part
of the slopes of mountainSamples of these soils are taken in the region39bB9'27"
northern latitude an@8°10'36.3"eastern longitude and in elevation of 363 m above sea level.

One of the unique features of the mountainous and foothill retfathe amount of
precipitation will increase towards the top, which leads to an increase inuthben of
species of vegetation, the amount of humus and increases the thickness of the humus layer,
and the humus forming processes go fagtable J.

In Table 1, we performed an analysis based on the data of the Hydrometeorological
Center [1, 2, 4]. Inhe formation of humus, the most important climate indicators, depending
on the conditions of the relief, the radiation balance increases with increasing altitudes. The
radiation balance in the mountain plains is 47 kcdl/cm high mountains around 53
kcallcnf, respectively.

The period of days without cold from the foothill plains towards the upper part of the
mountainous area decreases (196 days). The sum of the temperature above %@ €his
region is 2547. The length of days with temperatureseti@ € in the foothill plains is 234
days, in the middle and high mountain regi@80-225 days. The average annual temperature
is 15.011.2 &, and the temperature of the hottest month of the year in the plains of the
foothills is +41.1 €, in the mourin foothills +40 €, in the middle and high mountain
regions around 35-35.0 C. In the coldest days of the year, it decreases fi82 to-17.6
CO0. The precipitation is 38200 mm.

Table 1 The influence of climatic conditions and the relief of the drrain in the
formation of humus

Parameters of climate foothill plains | foothills low mountains | high mountains
Annual radiation balance (kcfy’) 53 50 48 47

Period of days without cold 196 190 177 170

Sum of thigher +D °u 2547 2547 2547 2547

Lenghof +1 2 > @ 234 232 230 225

Length 4 0 %> ¢ 217 208 203 200

Mean annual’t 15,0 13,8 11,2 10,9
Temperature of the hottest monthofyel + 41, 1 A |+40A |+354 +35,0
Temperature of the coldest month of yg -13,2 -15,4 -17,6 -17,9
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Annual precipitatiormm/year 382,0 396,2 432,8 500
Evaporation 26,9 20,8 20,8 20,8

Exposition of the slope is of great importance in the formation of humus of mountain
soils. Because the soils formed on the southern exposition will be freed from the snow cover
before 23 days in comparison to the northern exposure, the soil moisture rapidly decomposes,
covered by vegetation rarely, and as a result, the humification processes are weak, the
mineralization processes occur quickly.

l.V. Tyurin first put forward the idea thateHevel of humufication of organic matter
is directly related to the amount and type of humus, then Kononova, Orlov and other scientists
developed this idea, and determined the period of biological activity of soils depending on the
effect of the hydrothenal regime of the soil, the amount of humus and the degree of
humufication [4, 6, 8].

We studied in our researches using indicators of climate [5,11] changes n the
formation of soil humus depending on the actual hydrothermal processes and the vegetation
cover and climatic conditions. Based on these, we determined the duration of the biologically
active period of mountain and foothill soils depending on the characteristics of the climate.

In different soitclimatic zones, the period of biological activitprnes depending on
precipitation, hydrothermal conditions, and this dramatically affects the quality and quantity
of humus. It is known that in vertical zoning, especially in the formation of humus
hydrothermal processes play an important role, and todtrextion of the mountains
depending on the change in atmospheric precipitation, hydrothermal conditions there are
different periods of biologically activity of soils (Table 2).

So this affects to change of amount of humus and its quality. Period of ibalog
activity of serozem soils is 77, 81 and 95 days and according to the classification of humus
state in short period class (AQ0 days). Period of biological activity of mountain brown and
light gray meadowsteppe soils generally in short period clé@%110 days). Short period of
biological activity of light serozem soils related to mainly low humidity.

Mountain brown and light gray meadesteppe soils with the longest period of
biological activity (95100 days) have good condition for high accumatatf humate acids.

Table 2 Humus content, climatic characteristics and duration period of biological
activity of mountain and foothill soils

Indicators Serozem soils Mountain brown soils Light

gray
Light Typical Dark Carbonated | Typical | Low meadow
acidified | steppe

Annual precipitation| 250 350 450 500 550 600 650

mm

d gross % 0,61 0,92 1,01 1,11 1,54 1,73 2,05

x HA 18,9 25,6 27,6 32,5 31,5 31,8 39,9

x FA 25,1 30,9 30,6 27,5 26,1 26,2 30,6

tghat+Cfa 44,0 56,6 58,2 60,0 57,6 57,9 70,5

dha fa 0,75 0,83 0,90 1,18 1,21 1,21 1,30

Length of period ovel 217 208 208 208 203 203 200

+10°%, days

Days lower moisturg 144 129 118 115 108 103 103

reserve by 2%

* BAS day 70 79 90 93 95 100 97

*BAS T biological activity of soils
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These soils according taumus type in €80 sm layer of rainfed carbonated mountain
brown soils at the southern exposition is 0,93 and in gufnbatate type, typical mountain
brown soils at the southern exposition is 1,12, light gray meatempe soils at the southern
expositon is 1,12 and in fulvateumate (1,d,5) type, soils at the northern exposition
respectively ard,18; 1,21; 1,25and 1,30 and in fulvatehumate(1,0-1,5) and humatdl,5
2,0) type, in serozem soils with short period of biological activity humus tgpeumate
fulvate (0,751,0),in lower soil layers this ratio in all types of soils is fulvédgx-0,75)

Gross amount of C in light serozem soils of foothill plains0j§1%, in typical
serozem soils of foothill®,92%,in dark serozem and carbonatedi¢gb mountain brown
soils of low mountains arourfd0land1,11-1,54% in low acidified mountain brown soils of
high mountaindl,73% and in light gray meadowsteppe soils i2,05% According to gross
amount of C also degree of humusification in serozeifa 5 18,927,6%,in mountain brown
soils is31,532,5%,in light gray meadowsteppe soils i89,9%

In the studiedmountain soils the degree of humusification is higher than in foothill
plains. According to results on humus condition, humusificatiomeggegf organic substances
in light gray meadovsteppe soils of high mountains is the highe&8,439,9%,in 3 types of
mountain brown soil28,331,8%,in dark serozem soil87,623,2%,in typical serozem soils
22,925, 7%and in light serozem soils 6,0-18,9% soils of high mountains hav&1-2,4
times higher than foothill plains. In the studied soils, the degree of humusification of organic
substances at the southern expositions is low; this indicator goes average and high according
to elevation belovihe sea level.

According to humus reserve, at the southern expositior3® €m soil layer, humus
reserve in rainfed light derozem soils is 32,40 t/ha, in typical serozem soils is 39,8 t/ha, in
dark serozem soils is 54,3 t/ha and in toethern expositin this indicator in light serozem
soils is36,2t/ha in typical serozem soil85,9t/ha, in dark serozem soi82,9t/ha. According
to classification, the southern exposition of light and typical serozem soils in led0j2¢he
northern exposition ofypical serozem soils and the southern exposition of dark serozem soils
in average (4®0), the norther exposition of dark serozem soils in high8®O0groups. The
humus reserve in-80 cm layer of rainfed carbonated mountain brown soils at the southern
exposition is 57,9t/ha- averagein typical and low acidified mountain brown sod8,4t/ha
I higher than averagén light gray meadowsteppe soil®94,62t/ha - high, at the northern
exposition respectively a@,3t/hahigher than averag®9,6109,6t/ha- high, 125,5t/hai
very high.

The humus reserve inT0D0 cm layer of soils i$7,63- 249,9t/ha and it increases
from low serozem soils to light gray meadsteppe soils

According to data on humus reserve of soils, in mountain brown and light gray
meadowsteppe soils which have suitable moisture and heat condition for good development
of plants and microorganisms the humus reserve is high, in serozem soils without such
conditions the humus reserve is low.

Main reason for low accumulation of humeserve in serozem soils is low amount of
organic substances, they are decompose quickly in hydrothermal conditions, mineralize and
low amount of humus will be formed. However, they are rich with nitrogen and other nutrient
elements in comparison to the etlsoils.

In serozem soils, fulvate acid in humus will be increase, but this acid content is like
humic acids, and complex, rich with nitrogen.

Because of high quality of humic and fulvate acids in serozem soils, they play
important role in forming of sbstructure and in nutrient regime.

201



The lowest amount of hydrolyzed substanaeha+ da is observed in light serozem
soils. Its amount increased from light serozem soils to light gray mestppe soils by
44,02%1073,99% This explains that the humus quality of mountain brown and light gray
meadowsteppe soils is higher than serozsoils. According to this, we can conclude age of
humus of mountain soil has higher value than serozem soils of foothill plains and foothills.

According to comparison of mountain soil and serozem soils of foothills, serozem
soils have low organic substas; in hydrothermal conditions they decompose quicker and
low humus will be formed. But they are rich with nitrogen elements in comparison to
mountain soils. According to nitrogen supply of humus, the studied soils have high and higher
than average values.

Orlov D.C. stated, the depth of humusification (ratio of Cha:Cfa) and length of
biological activity of soils have high correlative relationsfiip According to humus type, it
is determined that upper layers of the studied soils are in fuatatetype, the southern
exposition of light serozem soils are in humatlvate type, the northern exposition of light
gray meadowsteppe soils are in humate type and lower layers are in fulvate type.

Conclusion

According to comparison of mountain soil and gera soils of foothills, serozem
soils have low organic substances, in hydrothermal conditions they decompose quicker and
low humus will be formed. But they are rich with nitrogen elements in comparison to
mountain soils. According to nitrogen supply of husnthe studied soils have high and higher
than average values.

The humusification degree of organic substances increases according to elevation
above sea level from low to high degree.

According to humus type, it is determined that upper layers dfttlteed soils are in
fulvate-humate type, the southern exposition of light serozem soils are in hiuhatie type,
the northern exposition of light gray meadsteppe soils are in humate type and lower layers
are in fulvate type.

According to humus resee, there is difference between soil types. Going to high
from plains to mountains humus elements of soils and their reserve increase. For example,
humus reserve in light serozem soils is low in comparison to typical, dark serozem, brown and
light gray medowsteppe soils. Also humus reserve in the all studied soils at the southern
exposition is lower by 1;4,5than the northern exposition.

The humus reserve of the studied soils can be put in the following decreasing order:
light serozem< typical serozenk dark serozenx carbonated mountain browsn typical
mountain browrx low acidified mountain browr light gray meadowsteppe.

It is determined that in the studied 3 types of serozem and mountain brown and light
gray meadowsteppe soils, according to e#&ion above sea level length of period of
biological activity, and respectively to this, amount of humus, especially their labile forms are
increased. In addition, it is proved by the obtained results, this indicator is related to territory
exposition ofsoils.
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RESISTANCE OF ECOLOGICALLY -GEOGRAPHICALLY AND GENETICALLY
DISTANT COTTON HYBRIDS TO COTTON BOLLWORM ( HELIOTHIS
ARMIGERA) IN DEPENDING OF THE LEVEL OF (+) -GOSSYPOL IN SEEDS
ShadmarNamazovDoctor of SciencefRanoYuldasheva, PhDkrom Amanturdiyev,

Researcheffojiddin Rahimov,Researcher

Abstract
Cottonseed provides a high quality protein that is currently under utilized because of
the presence of a toxic compound called gossypol. Gossypol is biosynthesized by the free
radical coupling of two molecules of hemigosslyp During this coupling reaction, two
optically active enantiomers are formed. One of these is referred to-gss@ypol and the
other as+)-gossypol.
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In cotton Gossypiumthe ratio of (+) to (-)-gossypbcan vary from 98:2 to 31:69 in
seed (Cass et al.,, 1991; Percy et al., 199&)ithin the genusGossypium were found
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accessions from several species that have >929¢as9ypol in the seed. These inclu@e
mustelinum G. anomalumand G.gossypioidegStipanovic et al., 2005)Cass et al. (1991)
first reported thaG. barbadensé@ad an excess of the-enantiomer in the seedt wasfound
that some accessions Gf. darwinii, G. sturtianum G. harknessji G. longicalyxand G.
costulatumalso produce aaxcess of-)-gossypol in the seed (Stipanovic et al., 2qQ%)

Gossypol, which is found in pigment glands, was identified in 1915 (Withers and
Carruth) as the toxic component in cottonseed. Bottger et al. (1964) showed that gossypol
was toxic to cdbn aphids, lygus bugs, saftarsh caterpillars, thurberia weevils, and
bollworms. Jenkins et al. (1966) showed that the grape colaspis and leaf beetle preferred
feeding on glandless compared to glanded cotton cultivars. Gossypol inhibits the growth and
development of many insect pests including the beet armyworm, bollworm, cabbage looper
and the saltnarsh caterpillar (Bottger and Patana, 198§)

Terpenoids that are biosynthetically related to gossypol also occur in the foliage.
Besides gossypolhése terpenes include hemigossypolone and heliocigeld,HH; and H;

(Gray et al., 1976; Stipanovic et al., 1977a; 1977b; 1978a; 1978b). These compounds are also
involved in insect resistance. In an artificial diet study, Stipanovic and collaborators
edablished the effective dosage that is required to reduce growth of the tobacco budworm
larvae Heliothis virescengF.)] by 50% (ER) (Stipanovic et al.1977a; Williams et al.,

1987). Although gossypol is toxic, field studies show that the levels obdides and
hemigossypolone correlate better with resistance than gossypol (Hedin et al., 1992; Jenkins,
1995)[3].

Cotton bollworm (Heliothis armigera), the main rodent pdstparticular, the
elements of the cotton bollworm moth is a great loss, tieiglory and the loss of knots, dry
or completely fall (Rashidov, 19883].

ZhangJhin (198&) study carried out at the United States that the resistance of cotton
bollworm and sucking pests in addition to the gossypol, along with other terpenoid
compounls, flavonoids, fatty acids and tannin material is proviéé¢d

Thus, gossypol does not appear to be the primary source of chemical resistance to
Heliothisin cotton foliage.

Extensive tests on the toxicity of (gnd €)-gossypol to insect pests are aghilable.
Chinese scientists report a study wiklicoverpa armigeran which larvae were raised on
artificial diets containing either (+pr (-)-gossypol from the 3instar through pupation to the
moth stage (Yang et al., 1998).

The larvae raed on the (+possypoldiet matured more slowly, and percent survival
to the adult was lower. Stipanovic et al. (2006) showed that racemiar(g)f)-gossypol
were equally effective at reducing dagspupation, pupal weights and survival of
Helicovepa zea

Stipanovic et al. (2006) showed that the leaves and ste@shafsutum marie galante
that exhibit high levels of (+fjossypol in the seed falls within the normal 3:2 range. Thus,
regulation of the (+)to (-)-gossypol ratio in foliage appearstie under separate regulation
from that in seed. Therefore, we expect the plants exhibiting a high levelgbgsypol in
the seed to behave normally with respect to susceptibility to phytophagous [Akects

More than a decade ago, scientists atW&bA, Cotton Pathology Research Unit,
Southern Plains Agricultural Research Center in College Station, Texas began a backcross
breeding program to incorporate the high -¢epsypol trait from moco cotton into
agronomically acceptable cotton cultivars. Tibiackcross breeding program shows two
dominant genes are responsible for the high percentages-gbgsypol in moco cottonseed
(Bell et al., 2000).
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By joint researches of USDA and Uzbek scientists undet8Bl (UB-ARS-43) and
Uzb2-310012TA-08 projectstoward developing of cultivars that exhibit a high ratio of- (+)
gossypol in the seed by using of Uzbek cultivars and AmericanHaeeshown that:

-it is possibility to transfer thieigh (+)}gossypol seed trait from U.S. cotton accessions
into Uzbek cultvars

-these Uzbek cotton hybrids developed to date have >93%ogsypol. Thus, itis
possible to introduce the high (gpssypol seed trait into Uzbek cotton lines to provide plants
with agronomic traits suitable for growing in Uzbekistan

-these plarg are no more susceptible to insect pests and pathogens than normal cotton
cultivars.

For previous yearswestigate the character of inheritance and variability of diseases
resistance to such pathogens ¥erticcillium dahliae Kleb, Thelaviopsis bazicola
Rhizoctonia solaniand evaluation ofdevelopedprogenies for resistance tdelicoverpa
armigera (Hubner)n artificial conditions, theotal of gossypol and (+gossypol in seeds and
other important parameters of various hybrid generafgins

Based onhe above researef we will analyse in this paper some research results
regarding toHeliothis armigeraresistanceof progenies develaa with the participation of
ecologicallygeographicallyandgeneti@lly distant hybridization.

The results of the firgtbservation of the first set of hybrideiderisolated conditions
showed that thesBC3St47-8-1-17 x S-6532 with the level of (+) gossypol 91.4% was not
affected byHeliothis armigera(Tablel). Among the studied only in the combination
FsBC3S147-8-1-17 x S-6524 with a high level of (+) gossypol (91.2%), a relatively high
affection with Heliothis armigerawas observed. In the remaining cases, there was no
significant differencef affectionin dependingf the level of (+)gossypol.

The second obseation of the damage of plants wihdifferent level of+)-gossypol
in seedshowed resistana& high (+) - gossypol(91.499 progeniego Heliothis armigera It
should be noted that all combinations with the level ofge3sypol over 91%, in contrast to
the hybrids of th@grogenieswith a low level of (+) gossypol, were less affected (5 and lower
percentages).
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Table 1.Dynamics of affection of cotton hybrids 5 by Helicoverpa armigera

1-Observation

2-Observation

3-Observation

° =

%'_ g Density of population, 10 | Affect | Density of population, 10| Affected | Density of population, 1q Affe
- s 5B  ZOY Zf g plantsn ed % plantsn , % plantsn — cgzd

% (C—; E C”a terp Affected E C&.lltle Qf{)e(;ce E Caterpi| cted

E E ggs.n | anrs, buds, n 9gs.n gr);n # S 9gs.n llars,n | buds
1 | FsBCsS-47-8-1-1 7 S6524 | 75.6 0] 0.05 0 0 5.0 0.05 0 0.05 5.0 0 0.1 01.85 10.0
2 | FsBC3S-47-8-1-1 7 S68530 | 71.9 | 0.46 | 0.05 0 0 5.0 0.05 0 0.05 5.0 0 0.05 | 0.1 | 5.0
3 | FsBC3S-47-8-1-1 7 S68532 | 75.6 | 2.03 0.15 0 0.05 15.0 0.05 0 0.1 5.0 0.1 0 0.05 | 10.0
4 | FsBC3S;-1-6-3-1 5 S-6524 76.7 | 1.36 0.05 0 0 5.0 0.05 0.05| 0.05 10.0 0.1 0 0.1 | 10.0
5 | FsBCsS-1-6-3-1 5 S-68530 75.2 | 1.20 0.15 0 0 0.15 0.05 0.05| 0.15 10.0 0 0.1 0.2 | 10.0
6 | FsBC;3S-1-6-3-1 5 S-6532 785 | 056 | 0.25 0 0.1 25.0 0.05 | 0.05| 0.15 10.0 0 0.1 02 | 10.0
7 | FsBCsS-47-8-1-1 7 S68524 | 91.2 | 1.20 0.8 0 0.1 80.0 0.3 0 0.25 30.0 0.05 0.1 0.3 | 15.0
8 | FsBC3S-47-8-1-1 7 S6530 | 92.1 | 1.35 0.05 0 0.1 5.0 0.05 0 0.1 5.0 0.05 0 0.05| 5.0
9 | FsBCsS-47-8-1-1 7 S65& | 91.4 | 0.79 0 0 0 0 0 0 0 0 0.05 0 0 5.0
10 | FsBC;3S-1-6-3-1 5 S-68524 92.4 | 1.45 0.15 0 0.05 15.0 0.05 0 0.1 5.0 0.05 0.05 0.1 | 10.0
11 | FsBC3S;-1-6-3-1 5 S-6530 93.1 | 1.23 | 0.15 0 0.15 15.0 0 0.05| 01 5.0 0.05 0 01 | 5.0
12 | FsBC3S-1-6-3-1 5 S-6532 923 | 1.64 | 0.05 0 0.05 5.0 0.05 0 0.05 5.0 0.05 0 0 5.0
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Table 2. Dynamics of affectionof cotton hybrids 1 ¢ with Heliothis armigera.

_ X 1-Observation 2- Observation
% % Density of population, 10 | Affected | Density of population, 10 | Affected, Average degree
- Hybrids é é plantsn , % plantsn — % o:) ﬁgf:f\tii;?;?p; 2
3 s Eqgs.n Caterpill | Affected Eggs, | Caterpill | buds, 0
e arsn buds, n n arsn n
1. FsBC3S;-47-8-1-1 7 S-6524 91,1 | 0,65 12 1 3 13.0 1 3 9 4.0 85
2. |FeBCsS-47-81-1 7 S6530 | 91,8 | 1,03 | 14 2 8 160 | 2 4 15 6.0 11.0
3. | FBCsS-47-8-1-1 7 S65 o18| 132 16 1 5 17.0 3 5 11 8.0 125
4. FsBC3S;-1-6-3-1 5 S-6524 90,0 1,12 18 3 6 21.0 2 6 13 8.0 145
5. FsBC3S;-1-6-3-1 5 S-6530 90,8 1,45 6 0 0 6.0 0 2 6 2.0 4.0
6. | FsBC3S;-1-6-3-1 5 S-6532 91,0 | 0,87 10 0 2 10.0 1 0 4 1.0 55
7. FsBC3S;-47-8-1-1 7 S-6524 77,6 | 0,89 7 0 4 7.0 0 2 0 2.0 4.5
8. | FeBC:S-47-81-17 S6530 | 744 | 123 | 6 2 8 8.0 0 5 13 5.0 65
9. FsBC3S;-47-8-1-1 7 S-653 78,4 0,92 8 0 3 8.0 1 2 9 3.0 55
10. | FeBC;3S;-1-6-3-1 5 S-68524 75,4 | 0,91 17 4 8 21.0 2 8 15 10.0 15.5
11. | FeBC3S;-1-6-3-1 5 S-6530 77,3 | 1,16 10 1 3 11.0 1 3 9 4.0 75
12. | FBCsS-1-6-3-1 5 S-6532 780 [ 0,68 | 12 2 4 14.0 1 5 8 6.0 100
13. | FgL-10/04x BC;S;-1-6-3-15 81,0 1,19 20 3 7 23.0 3 6 15 9.0 16.0
14. | FgL-10/04x BC;S;-1-6-3-15 70,0 0,98 5 1 2 6.0 0 3 5 3.0 45
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The results of the-8bservation of the damage bigliothis armigerashowed that the
pest is being moved in depending of the level otgegsypol. In other words, among the
hybrids of this generation with a high leveltddit, only in two cases, i.e. in the combinations
FsBC3S:47-8-1-17 x S6524 and EBC3S11-6-3-15 x S6524, the damage were observed at
the level 15% and 10%, respectively. The remaining progenies were affected up to 5 %.
However, the percentage of affienn with Heliothis armigeraincreased (except for the
combination EBC3S147-8-1-17 x S6530) at hybrids with a relatively low level of (+)
gossypol.

The results of first observation of hybrids #hder the conditions of a greenhouse,
showed that all anbinations with both a high (above 90%) and low (below 70%) level of (+)
- gossypol were affected bigeliothis armigera(Table2). Among the studied, the hybrid
FeBC3SE1-6-3-15 x S6530 with a relatively high content of (+yossypol (90.8%), was less
affected (6%).

The results of monitoring of susceptibility tbleliothis armigera at the first
observation showed that the pest is populated depending on the levefoséypol. In other
words, among &hybrids with a high level of (+)Jgossypol, only inwo cases, i.e. atgE-
10/04 x BC3S447-8-1-17 and EBC3S11-6-3-15 x S6524, a high degree of sussceptibility
were observed (23% and 21%, respectively). It can be noted that hybrids of this generation
with a high level of (+} gossypol were affected yeliothis armigerafrom 6% (RRBC3St1-
6-3-15 x S6530) up to 17% BC3S147-8-1-17 x S6532).

Thus, it was found that the studied progenigwikh high (+)gossypol were relatively
resistant to the cotton bollworm in comparing to progenies with low (eyejossypol. These
results indicate that the level of (+)gossypol does not significantly affect on resistance to
Heliothis armigera

The results of studies of another group of hybrids developed between US accessions
and Uzbek cultivars with a high ldvef (+)-gossypol in seeds showed that their affection
related to the initial form genotype involved in hybridization. For example, such hybrids with
a low level of (+)gossypol in seeds agBukhoro8 x BC3S11-6-3-15 (62%), BTuron X
BC3S11-6-3-15 (67%) FSurkhon-14 x BC3S11-6-3-15 (79%) and §#-9871 x BC3S11-6-

3-15 (75%), developed from a relatively resistant parent form (BA3&B3-15) with high
(+)- gossypol in seeds (93.8%), were affected witHiothis armigerain less degree (with
respective fiection 25%, 50%, 40% and 40%)).

Among the hybrids £with a high level of (+} gossypol in the seeds, only in one case
the damage was 50%sFC3S11-6-3-15 x S6530), and in the remaining cases susceptibility
were 55 65%. In contrast to the above, hysiof this generation with a low level of (+)
gossypol in seeds, differed in relative tolerance to Hlediothis armigera For example,
susceptibility of EBC3St47-8-1-17 x S6532 and EBC3St1-6-3-15 x S6532- with low
(+)-gossypol were 15% and 20%&spectively. The remaining hybrids of this generation with
a low level of (+)gossypol were affected byHgeliothis armigerafrom 30% up to 45%.

Table 3.Resistance hybrids with different levels of (+} gossypol in seeds tbleliothis
armigera (in Petri dishes)

Initial forms and hybrids (+)- gossypo] % Affected,%
S-6524 770 55,0
S-6530 70.0 45,0
S-6532 75.0 55,0
L-10/04 61.0 40,0
BCsS,-47-8-1-17 933 45,0
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BC5S;-1-6-3-15 93.8 35,0
F;Turonx BC3S,-47-8-1-17 62,0 75,0
F;Turonx BC;S,-1-6-3-15 67,0 50,0

FsBukhoro8 x BC3S;-47-8-1-17 64,0 65,0
F; Bukhoro-8 x BC5S;-1-6-3-15 62,0 25,0
F;Surkhon14 x BC;S;-47-8-1-17 75,0 50,0
F;Surkhonl14 x BC;S;-1-6-3-15 79,0 40,0
F;9871| x BC;S,-47-8-1-17 60,0 65,0
F;98711 x BC5S;-1-6-3-15 75,0 40,0
FsBC;S,-47-8-1-17 = S-6524 90,9 55,0
FsBC;S,-47-8-1-17 = S-6530 92,8 65,0
FsBC;S,-47-8-1-17 -~ S-653 92,0 60,0
FsBC;S,-1-6-3-15 = S-6524 91,3 60,0
FsBC3S;-1-6-3-15 -~ S-6530 91,8 50,0
FsBC3S;-1-6-3-15 ~ S-6532 91,5 85,0
FsBC;S,-47-8-1-17 = S-6524 78,0 35,0
FsBC;S,-47-8-1-17 = S-6530 77,1 30,0
FsBC;S,-47-8-1-17 -~ S-653 80,1 15,0
FsBC;S,-1-6-3-15 = S-6524 76,3 45,0
FsBC3S;-1-6-3-15 ~ S-6530 71,5 35,0
FsBC3S;-1-6-3-15 - S-6532 69,0 20,0
FsBC5S,-1-6-3-15 = S-6524 71,9 30,0
FsBC3S;-1-6-3-15 ~ S-6530 76,7 35,0
FsBC3S;-1-6-3-15 ~ S-6532 78,5 40,0
FeBC5S,-47-8-1-17 = S-6524 91,2 75,0
FsBC5S,-47-8-1-17 = S-6530 91,4 55,0
FsBC5S,-47-8-1-17 -~ S-653 93,1 70,0
FsBC5S,-1-6-3-15 = S-6524 92,1 55,0
FsBC3S;-1-6-3-15 ~ S-6530 92,4 60,0
FsBC3S;-1-6-3-15 - S-6532 92,3 65,0
FeL-10/04x BC;S,-47-8-1-17 80,0 60,0
FeL-10/04x BC;S,-47-8-1-17 65,0 40,0
F/BC;S,-47-8-1-17 = S-6524 91,1 80,0
F,BC;S,-47-8-1-17 = S-6530 91,8 60,0
F.BC;S,-47-8-1-1 7 S-6532 91,8 65,0
F,BC;S;-1-6-3-15 - S-6524 90,0 55,0
F,BC;S;-1-6-3-15 - C-6530 90,8 70,0
F,BC;S;-1-6-3-15 - C-6532 91,0 90,0
F/BC;S,-47-8-1-17 » C-6524 77,6 35,0
F/BC;S,-47-8-1-17 » C-6530 74,4 25,0
F/BC;S,-47-8-1-17 7 C-6532 78,4 15,0
F,BC;S;,-1-6-3-15 - C-6524 75,4 25,0
F,BC;S;-1-6-3-15 - C-6530 77,3 30,0
F,BC;3S,-1-6-3-15 - C-6532 78,0 30,0
FJ -10/04& BC;S;-47-8-1-17 81,0 60,0
F,J -10/04& BC;S;-47-8-1-17 70,0 35,0

Among the hybrids & comparative resistance with a low level of {fgjossypol and a
relatively high affection of buds ith a high level of (+)gossypol (over 90%) are also
observed. For example, the damage of buds with a lowgdsgypol was from 30%
(FeBC3SE1-6-3-15 x S6524) up to 40% (@BC3SE1-6-3-15 x S6532 and FL.-10 / 04x
BC3S147-8-1-17), and with a high level df) - gossypol from 55% (EBC3S147-8-1-17 x
S-6530 and FBC3S11-6-3-15 X S6524) up to 70% @EBC3S:47-8-1-17 x S6532). The
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similar dates of damaging of buds with different levels of-(gpssypol were observed at
hybrids F.

Thus, on the basis dhe obtained results of the study of comparative resistance to
Heliothis armigeraamong hybrids of different generations in petri dishes, it was established
that progenies with a different levels of (+)gossypol, a definite pattern is observed for
affecton. Genotypes with a low level of (+ossypol are affected Byeliothis armigerato a
certain extent less than hybrids with high-gessypol level. Although the incidence of the
initial accession BC3S1-6-3-15 with a high level of gossypol does notegude the
possibility of developing of resistant genotypes with a high level ofgéspsypol, which
requires additional studies in this direction.
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EVOLUTION AND THE FORECAST OF DEVELOPMENT OF THE IRRIGATED
SOILS of BUKHARA REGION
SevaraNazarovaResearcheiRahmonKurvontoev, Doctor of Sciences

Abstract
In the 6th article, the evolution and forecast for the development of irrigated soils of
the Bukhara region is presented. As a result of lmrgn meliorative measures, takyr
meadow, olémeadow meadows combined with mambadow and solonchak soils, gray
brown soils transformed into old irrigated meadow alluvial soils. Old meadow meadow
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alluvial sils were to varying degrees subjected to salinization: from slightly saline to medium
and heavily saline soils. The increase in irrigated land was due to the development of new,
previously undeveloped territories.
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The lower part of the valley of river Zarafshan settles down in the desert zone
differing in climate. Development of zone soils (gtapwn, desert sandy and also saline
soils) happens on desert type of soil formation here. In hydro morph ofiadeistening a
zonal soils, and also transitional from a zonal to desert or on the contrary are formed. At the
same time influence of the desert affects all soils, first of all in salinization of soils.

According to many scientists 48], during soil resarches in the thirties in lefiank
part of the Bukhara oasis, along Zerafshan's course, on his elation were formed old irrigated
(cultural and irrigation), meadow soils at a bedding of ground waters during the summer
period at a depth of-8m. In the wirler ground waters rose te3n and in a certain measure
influenced soil formation processes. Ground waters were generally fresh amdrieralized.

In right-bank part of the delta probably the soils irrigated meadow soils also dominated. There
are no diret certificates on it, but soil shooting of 1963 has revealed the significant areas
occupied with the soils which are old irrigated meadow soils in this part of the delta. The
profile of soils has been put powerful (&) by the agro irrigational horizomhich had the

same light gray coloring. On mechanical structure of the soil were mainly heavy. On a soil
surface as a result of her drying after watering the soil jointed crust was formed.

The maintenance of a humus in the arable horizon of these sdiéshy&2,5%. In the
belowlying horizons the quantity of a humus didn't go down-&5in lower than 0,5%.

The soils which are old irrigated meadow soils were mainly not salted and weakly
salinized (the dense rest of @H%). Average salinized soils mmauch less often. The type
of salinization was sulphatic. In places in soils the weak salinized came to light in the
analytical way, but morphologically it wasn't shown.

Only gross content of phosphorus and potassium is shown in [1, 6] analyses provided
in work. Their contents in an arable layer fluctuated respectively from 0,08 to 0,20% and from
1,01 to 2,63%. Thus, these soils were rich with reserves of potassium and are poor in
phosphates. The maintenance of;@Dcarbonates on a profile fluctuated frénd to 9,8%.
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Along with the soils irrigated meadow soils in tefink part of the delta meadow soils
at a bedding of ground waters of3in were formed. They occupied the central part of the
described territory along the canal Shakhrud and further allseastrb of the delta. They
settled down on poorly raised relief elements among surrounding their superfluous
hydromorphy soils and saline decreases. Meadow soils were old deposits with the agro
irrigational horizon. The profile on mechanical structure heevy, is more rare sandy loam.

Being formed at a close bedding of fresh or-lmmeralized ground waters, meadow
soils became covered by the violent vegetation promoting formation of a powerful /2 (10
cm) with pronounced structure of soils. The mamance of a humus in the cesspits horizon
reached 3,5%. In theowerfully saline soils the vegetable cover was rare, a turf fragile and
less powerful. The maintenance of a humus in her made,2%. Content of gross
phosphorus in soils fluctuated in a file® within 0,1680,117%, potassium 1,7972,354%.

The quantity of carbonates on a profile varied from 7 to 8% meadow alluvial soils in various
degree were subject to salinization: from weakly salinized to average and the highly salinized.
In the horizorthe content of salts reaches-#,6%, in underlying to 0,30,6%.

On Karakul part of the delta of Zarafshan before construction of the-kamakul
canal at a deep bedding of ground waterSr(3 soils irrigated meadow soils developed [4].
They on propereés were close to the soils of the Bukhara part of the delta of Zarafshan which
are old irrigated meadow

The genetics landeclamation soil background dominating in the lower, deltoid part of
the valley of river Zarafshan on whom soils of nowadays develspd cover developed
further was it 80 years ago.

In 1963.yearrepublican soil expedition of Uzgiprozem institute has conducted researches of
soils in the Bukhara region in scale 1:10000. As a result of the conducted researches have
shown that capitaielioration actions the meadow soils 40 years ago dominating in the
central and east parts of a left bank in a complex with marsh and meadow soils and saline
soils were transformed to the old irrigated meadow alluvial soils. Virgin meadow and marsh
and medow soils and saline soils remained slightly. The translation on soil cards of meadow
soils in the old irrigated meadow was lawful as all rejuvenated meadow soils and even marsh
and meadow soils had the agro irrigational horizon of various power that apolse their

long former use under the irrigated agriculture.

The humus horizon reached the power 6flP0 cm. The arable horizon of these soils
contained 1,21,4% of a humus. It is much less, than in the cesspits horizon the old salinized
structured medow soils. But it is clear, the humus which is contained in th&20n cesspits
horizon, was redistributed in an arable layer which power3stithes more. Nitrogen soils
have held 0,108,135%.

Gross phosphorus in soils there were 0;Q,2710% that exaxed his contents in
initial soils a little.

In the melioration relation the old irrigated meadow soils became slightly better:
among them the weakly salinized and wasbed soils prevailed, average salinized met
seldom, highly salinized was almost noewdrtheless, saline soils, quite considerable on the
area met here. Along with development the rejuvenated meadow soils use meadow soils in the
irrigated agriculture continued. There was probably a gain of the irrigated lands due to
development of the newarlier not mastered territories. Again developed soils have been also
presented by generally old deposits.

The intensive use meadow soils under an irrigation has led almost to universal raising
of ground waters that has caused return (the return evolugpeak rapidly the semihydro
morphed soils in hydro morphed meadow.
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Researches of 1963 have shown [2,5] that in a left bank of the Bukhara delta the small
areas of the old irrigated meadow soils remained only in her upper courses and in the southern
part, between Kagan and Bukhara, along the canal Sheihang. Irbaigktpart the soils
which are old irrigated meadow soils have been widespread more widigelyPeshku,
Shafirkan and Gizhduvan districts. But the prevailing space in right banks was dcbypie
the meadow alluvial soils which are mainly old irrigated. Also saline soils meadow met here.

In the territory of the Karakul delta of Zarafshan the soils which are old irrigated
meadow soils evolved in the old irrigated meadow alluvial. A signifiea® was occupied
here by meadow saline soils, and also very strongly salted deposits.

The old irrigated meadow alluvial soils of the Bukhara delta of Zarafshan which
predecessors were soils irrigated meadow soils had (according to RPE of Uzgiprozem
institute) the agro irrigational horizon with power from 1,0 to 2m. He was generally average
salinized mechanical structure. The humus horizon reachd®0@n. The maintenance of a
humus and nitrogen in the arable horizon of these old irrigated meadow solsweag0,9
1,1% and 0,0®,07%), than in the old irrigated meadow soils, and also in the old irrigated
meadow soils which predecessors were rejuvenated meadow alluvial soils.

The melioration condition of the old irrigated meadow soils for the tgetrperiod
(19321963) has almost not changed. As old irrigated, meadow soils were generally not salted
and weakly salinized and the old irrigated meadow soils which have come from them
remained same, only the ratio not salted and weakly salinized becaaveiof the last.

The old irrigated meadow alluvial soils of the Karakul delta of Zarafshan which
predecessors were (meadow) soils which are also old irrigated meadow soils had less
powerful agro irrigational horizon (¥000cm). His mainly average and easychanical
structure power of the humus horizon made780m. It is slightly more humus and nitrogen
in the arable horizon of these soils @,3% and 0,08,12%), than in the old irrigated
meadow soils of the Bukhara delta which have passed the sahiomary way. Gross
phosphorus there was also more (0;05201%).

In the melioration relation the old irrigated meadow soils of the Karakul delta were
much worse, than similar soils of the Bukhara delta. They were mainly average, met seldom
and weakly sinized. There were few weakly salinized solls.

In general in 1963 in lower reaches to Zarafshan's valley the ratio between the old
irrigated meadow soils of various extent of salinization looked as follows: not s&l&d
weakly salinized53%, the avexge salinized 28%, highly salinized 1%.

Researches of 1963 have shown that during 50 year period the soils which are old
irrigated meadow soils in the considerable territory of the Bukhara delta have kept the
substandard genetic level. These soils th@dpowerful agro irrigational horizon. In different
parts of the delta power varied him from 1 to 2m. The humus breeding at the same time
changed from 50 to 100cm. The maintenance of a humus in the arable horizon depending on
his mechanical structure maftem 0,7 to 1,5%. It is much less, than was with initial to the
soil 50 years ago. Nitrogen in soils from 0,05 to 0,09%, gross phosphdras 0,114 to
0,168%.

The melioration condition of the soils which are old irrigated meadow soils has
worsened a tile. Before the soil were mainly not salted and weakly salinized, now among
these soils which no, aren't salted but have appeared together with weakly salinized soils of
average and highly salinized. The ratio between these soils on extent of salinizeitme
following: the weakly salinized 80%, the average saliniz&d14%, the highly salinized
6%.
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By the researchers conducted by performers in 2013 it is established that the area
meadow soils were considerably reduced. The rubles dominating tertitery of Zarafshan
are the old irrigated meadow soils. The soil cover for last 50 years -RIH&) was
considerably leveled on the morphogenetic indicators though some distinctions connected
with litologohic-geomorphological conditions have remained.

On mechanical structure the old irrigated meadow alluvial soils having the powerful
agro irrigational horizon mainly average structured, are more rare sandy. Sandy loam soils are
dated generally for upper courses of water sources.

Humus breeding to 7000cm. the maintenance of a humus in the arable horizons
varies from 0,5 to 1,2%. Comparing these indicators to data of 1963, it is possible to notice
that they are close to indicators on humus of meadow soils which predecessors they were
meadow soils, and imuch lower than indicators of traditionally meadow soils. Nitrogen the
soil has held from 0,03 to 0,07%. Content of gross phosphorus fluctuates from 0,108 to
0,405%, mobile phosphatédrom 4 to 15 mg/kg. Gross potassium in soils from 0,3 to 1,6%.

In the maintenance of mobile forms of potassium also wide spacfrgm 3-150 to 175400

mg/kg of the soil. From these indicators it is possible to notice that the old irrigated meadow
alluvial soils mobile forms both phosphorus, and potassium, are providelg. ptite same
situation with batteries developed earlier.

Now the old irrigated meadow alluvial soils dominating in the lower part of the valley
of river Zarafshan (The Bukhara and Karakul oases) in different degree are subject to
salinization. Judging bythe materials collected on four key farms, soils on extent of
salinization are distributed as follows: weakly salinize¢B%, the average salinizéd29%,
the highly salinized 23%. Thus, the melioration condition of modern soils of Zarafshan has
consicerably worsened in comparison with the last decades. Evolution of soils of Zarafshan
took place at the standard, substandard, patrimonial and specific levels.

The scheme of evolution of the main soils of this region during-2833 looks in the
following look:

OirMT -0,1
OIrMT -1(2,3) OIrM©G-1,2,3
Bukhara part delta OIrMT -0,1(2)
OirMa-1 , 00ir¥1061,2,3
Bukhara part delta Oldbed® ®irMa-1, 0 ( @i)M -1¥2,3
Karakul part delta OiIrMT -1 , 20Qir¥la-2 ( 3 YoirMa-1,2,3

In recent years because of deficiency of intra oasitic land reserves of development
have begun to involve the soils of little use located to the north of the Bukhara oasis in the
irrigated agriculture. Here othe deposits gragrown soils in a complex with sand are
formed. On mechanical structure these soils mainly sandy loam and sandy and sand. It isn't
enough humus in these sdilérom 0,2 to 0,6%. Carbonatés3-6%.

Virgin gray-brown soils from a surfacaren't salted, but showed very low percents.
Content of salts at a depth of @3 m reaches-2%.

The development of these lands which is followed by vegetative and washing
waterings causes raising of ground waters-#or8 and evolution of automorphigay-brown
soils at the first stage of development in séydromorphic graypbrown and meadow. On
mechanical structure the new irrigated gbmgwn and meadow soils sandy loam on sandy
loam and sandy and sandy skeletal deposits. On a profile in theral cofsplaster and rare
rusty spots meet.
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The maintenance of a humus in the arable horizon new irrigatedbgreyy and
meadow soils varies from 0,4 to 0,8%, nitroge®0360,087%. Security of soils with mobile
forms of phosphorus and potassium in thebe horizon low (respectively 427 and 56200
mg/kg of the soil.

Carbonates in a profile of&%. Soils are salted in weak degree, places washed out.
Type of salinization of soils chloride-sulfate.

Evolution of graybrown soils takes place at the standard, patrimonial and specific
levels and looks as follows:

VIrcB-0 é Y &BowD 1) Y -l0pwl CM

analyzing evolution of the irrigated soils in lower reaches of the valley of river
Zarafshan, within the Bukhara and Karakulsky oases, it should be noted that here the steady
tendency ba hydromorphozation of soils prevails. It is promoted high extent of use of lands
under an irrigation both insufficient natural and artificial fithess of the territory. Especially it
belongs to average and lower parts of the Bukhara delta of Zarafstha&m larakulskaya.

Increase of level of the mineralized ground waters above critical level causes
salinization of soil s, as is reflected in t
Sharp differences in salinization of soils of upper cour$é¢seoBukhara delta, and also the
Karakulsky delta are erased. All soils are almost equally subject to salinization processes.
Also the irrigated gray and brown and meadow soils which are also transformed over time to
meadow soil.

At the modern level of elioration of lower reaches of Zarafshan the abste¢ed
tendencies will remain on prospect and the desertification of soils which is expressed in this
case in salinization will progress.

In lower reaches of the valley of river Zarafshan where the egireoy climate
dominates and hydrogeological conditions are characterized by steadily high standing in
various degree of the mineralized ground water8 (i), change of soils happens generally
on patrimonial, specific less often substandard levels. Haxeimtense meliorative situation
is formed. Salinization of soils as one of factors of their desertification, is shown in higher
degree, than in a middle part of the valley of Zarafshan that demands application of a complex
of meliorative actions.
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INCREASING THE EFFICIENCY OF COTTON PLANT BREEDING THROUGH
THE METHOD OF CONVERGENT H YBRIDIZATION
Guzal KholmurodovalPhD; Salomat Otamurodova, Researcher

Abstract
The inheritance, variability and formation of precocity in convergent cotton hybrids
obtained by the principle of transgressive recombination, as well as combined transgressive
recombination and incomplete recurrent crosses are comparatively analyzed. In convergent
hybrids obtained by the principle of transgressive recombination and incomplete recurrent
crosses, the efficiency of selecting genetically enriched genotypes witbrewally valuable
traits was high.
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OfmMtsimdH O ts dzd dzGc O dz Ctsdzgo j oG j dzls HzteOc 02 dzOtGH O

A GOk yOdztzded o0 h OF dzdzO dzd i dodimfcdzOY & Ofga] 2Is telO@Zdzd
tj S sB d dZOYydw azOh fteddeydyd o0 IsradzdymdL Y O2IsC
HZtOG 02 dZOh HOdz tsdzd dzs Odz € 5 dzo G Ao Q aiabS N IO etz O te 1o @
By de@f® 1 0O BALZEOdZ cjdilsdst 3d"OlsHOdz BT

5 Y s tenddzHe] .

Selectioners apllied to convergent selection methods in most farm crops which
controlling a few signs of gene in order to pass to genotype of localization cotton plants.
Difference between these methods is to define how much hereditary signspara ke
reccurent sort which is being created. In a number of convergent breeding ways an
opportunity to get much quantity of divigend systems are created on the main economic signs
as expanding of gene recombination. Therefore, the most widely perfectéddmeif
complex hybridization which is being applied in cotton selection is convergent hybridization
which based on various principles. Convergent breeding is considered the most effective
methodfor farm crops however, creating primary valuable raw melteon this method for
cotton selection is not sufficiently studied in our country.

As having other crop selection, it is an important task to study creating positive
transgressive plants which collected recombinants itself that managing beneficiaiggsne s
through variety breeding in cotton tdobis known that traditional couple, saturating, beccross
and other breeding ways are extensively used by selectioners to form valuable complex signs
of cotton species. However, application of this methods lhaae of getting high level gene
recombinations has been limitadd improvement signs sufficiency is low in created hybrids.
Besides that , traditional methods in plant selection allow to create species which productivity
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is merely 1015% high tomodelspecies. One of the prolific ways of convergent crossing is
transgressive recombination method, i.e in this complex hytmé@dng the amount of
hereditary signschievedio 50% of new borningtsain of reccurrent speciedlso, result of
transgression givwe an opportunity to distinguish new genetic variability source of
recombinants

A number of scientific results have been taken in order to create vaheableomic
signs of complex cotton species while carrying out investigations through various gadetic a
selection methods in the world, including the following results are obtawerked out
compositbreedng method by scientists in the firgeneratios of hybrids in order to extent
20% or more of cotton productivity, on this method cotton sorts hars &ehieved which has
high quality fiber and pestesistancen the condition of India and the crop area of them
increasd to more thar70%. Taken from 8 simply hybridbreedng which conducted among
16 s peci ehybridsithataavespdrenis zigotagina on the base bfeedng among 4
the first generation hybridsl]] and studied opportunitgf expandingselection of a certain
parents forms with complicated breeding ways according to positive complexHigns

At present the following priority invéigations have been conducted by carrying out
diversity methods of genetic and selection in order to create neswo$awtton which hae
valuable economic complex signs, including, application proper convergent methods when
reduces productivity of farraropsbecause of different causespplying amount of heredity
signs of recurrent new strains which is taken by various methiglsovement creation
methods resistance to various stress factors and harmonized v&caibtemic signs

A lot of investigatons are being conducted by the world scientists on applying to
various breedng methods cottonproductivity and other plants selection. Including,
S.Boroevich []1 , [ . G. [ diHWiHarlany M.L.Nlagini [11], R.Bernardo, G.Jonson,
[.Dudley [9], B.Griffing [10], S.N.Kadapa [12] and others investigated on importance of
applying variousbreedng methods in farm crop selection and created a number of genetical
corcentrated species of plan&lso applying convergent, couple and complicabededng
methods in cotton plant allowing wide opportunities were admitted by researchers as
. E. Egamberdi ev [ 7] , R.G.Kim [4],P.Sh.1lbra
reseaches through coupldreedng method allows to get recombinants which have
extensively variability on hereditary side and also have valuab&zonomic signs for
selection.However, it has not been sufficiently studied to apply various convebgeedng
methods in order to get recombinants which have complex characteristics and new genetic
variability and define the level of collectingocess otherediy signs and productivity on
comparing with different methods.

The aim of the researds to definetheaeticaland practicatreationfeatures of cotton
plant which hasnew genetic variability and hereditary signs transgression by comparing
various convergent hybridization methods on base of getting complex positive signs of cotton.

The objects of the resesdn are main ancestors of convergent hybrids that taken by
breedng on 4 complex inter hybrid transgressive recombination @ittirsutum L.an 8 pair
grains of cotton plantvhich belong tas tsh C-6 diAss ,-6 #3 2, -,y HO®ROIDL7,0, u
4912 by jointed transgressive recombination principle and incompétessingway ¢ dz
1 BY 2FIs SdzHzL-3, D f ¥68 ey 1 12 6 Ou9 F90OYHO, ;4 1ub €524
family species serve that accoisped through the method of convergent hybridization

Phenalogial and laboratory analyses are conducted with the help of general accepted
methods of hybrid plant&\ccording to signs coefficient of dominanesas determined by the
formula of S.Wright Tests on convergent hybridization were shown in the book by
SBoroevichi Pr i nci pl es and met hods odftesslwarked outs el e ct
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as Mac Key propose(b speciesp is-50-50-50% and 5 speciesd is -50%75% 75%) [1].
Generalmethods of selection and seedgplied to B.A.Dospekhov method on base of
mathematics and statistics principleall gained reslis accomplished on genetic and
selection base.

Experiments wereonducted at the cotton selection, seed breeding and production
agrotechnologies scientifi@search institute during 202?16 yearsThe Institute is situated
in 3 km northeastern of Tashkent city, northern latitude iS2@]while easternohtitude is

69A18 in the territory of Tashkent regi on,
simple virgin soil and subterranean water is very dee@ (M). Climate is sharply
changeable,dayly temperature amplitude is high and the height atesulfe area is 584 m
from the sea levelloudless temperature provides with high sufficency of sun rays and being
little precipitation. According to yearly information, annual precipitation makes up 360 mm.
Last spring cold observed in March and preliaminautumn cold was at the end of October.
Temperature of the testing field is covenient to grow and thrive normally of the cotton plant
(2526 AC) .

As the source of research the following complex and convergent hybrids have been

used

1.Complex hybridsorhie principle of transgressive recombination method

2.Convergent hybrids on the principle of transgressive recombination method

3.Hybrids on combined transgressive recombination principle and complex hybrids of
incomplete rebreeding method

4.Convergent hylas on the method of jointed transgressive recombination principle
and incomplete rebreeding

Convergent hybridization method is known as an effectiveness method in farm crop
selection. In most farm crops by applying to hybridiation methods discoveredgreigsand
forms which had positive complex economic signs on genetic side. While in ptitan
which has medium fiber convergent hybridization method is being extensively applied since
2002 in order to get primary raw material that had high level viduwamplex signs for
economy n this investigations for the first time on the base of comparing various methods of
hybridization of convergent breeding sufficiency in order to get recombinants which had
genetic variability of valuable signs for a new emay was studied.

Diverse breeding methods like couple, pair, and stage, complegiobe were
recommended as well as convergent and dividend breeding methods by Mac Key in 1962.
Convergent hybridization is one of the complex hybridization that meansrasublh of
breeding combining and embodying of all economic signs in one genotype. Materials which
can meet the society needs at the same time fertile, eanhaturing, with high fiber
producing, with high quality which correspond to world models, redistadiseases , pests
and stress factors have been created.

Having many years passed in developed counfri€f  §l]j groved expendient
application of the following variants of convergent hybridization when the fertility reduced by
various causes

1. Convegent breeding on the base of maximum recombination pringgple
species strains have been used,type 2813%) ;

2. Convergent breeding on the base of transgressive recombipaitiaiple (5
speciestype¢ -50-50-50%)

3. Convergent breeding on the basecoimbined transgressive recombination
principle and incomplete rebreedin(® speciestype-¢ -50-75-75%)

4. Reconvergent breedin® species, typ@ -50-75-88-94-94%)
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Difference between these methods indicates keeping amount of hereditary reccurent
speciedn new strainsin complex dividend breeding hereditary signs wE2eb%and while
complete rebreeding showé8a,7%.

Presently, we are investigating on the following convergent hybridization variants
which mentioned above

-convergent breeding on the basfetransgressive recombination princigten upper
generations of hybrids);

- convergent breeding on the base of combined transgressive recombination principle
and incomplete rebreeding

On variant 1, convergent breeding on the base of transgresstnbination
principle - (5 species, typa) -50-50-50%) investigations accomplished in tlaboratory
i Co t gemetics and cytologpf. Tests were conducted in the experiment field of the
institute.

Comparative analysis of valuable economic signs in fanmtlliaes which have been
achived by methods of transgressieeombination and incomplete-beeeding of combined
transgressive recombination principle. our researches main valuable economic signs in
stability and its formation have been analyzed coatpaaly in upper generation hybrid and
family; in artificial (AFitortono greenhou:
deficiency (B1-0 scheme) also resistance of upper generation hybrids and their families for
some disease developed on the badetransgressive recombination of convergent
hybridization and combined transgressive recombination principleindgtimplete rebreeding
methods Similarity of systems phonologically with great importance in applying practice and
their analysis have beeorsidered carefully.

Nowadays, researches are carried out on convergent hybridization of-gdttennt 0 s
upper generation type; pair, compound and convergent hybrids, as well as on their families
and systems. In the current article we emphasize indicafovegetative period (50% of
sprout generating ad blossom, 50% sprout generating and opening of unripe cotton bells)
which is one of the main economic signs in cotton selection.

Early-maturity is regarded as main polygenic sign and several researchebdeave
conducted on this sign. Furthermore, our country is located in the north zone among cotton
growing countries of the world and the researches will have to be done on this field.
Researches are being conducted on our raw materials according to siGlyeg our
studies.

50% o f Sprout g e n e.r\heni upger gdnerdiidn ocenseogemd raw
materials have been studied comparatively according to sign, it was determined that
convergent family type @57-362(61.1 days), ©09110(61.6 days), whiclvere achieved
on the base of transgressive recombination, blossomed earlier than other combinations and
modeltype @524 in both irrigation conditions acc
and 50% blossomo (table 1)

The same families manifestdd 590 of sprouting50% openingb o x as well as
early maturitp relating to110,3days-105,7days 110days-107,7day3. It is also recorded
that [ -179-188 species earlier blossom opening pod 56 and early maturity than the
model sort.

Among upper geeration families[ -105108 family which taken byhe method of
combined transgressive recombination principle and incomplete rebréf¥lossom and
50% opening pods may be distigiushed relating to suitable irrigation condition bloomed in
60,0 days inwater deficiency condition matured-p0-0) 106,4 daysand it showedrather
earlymaturity. [ -117-120
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Table 1. Indicators on vegetation termof convergentfamily and strains, 2015y.

Hybrid A 5 Ospwouting50%blossond day i 5 Ospouting50% openindhoxe® day
Families | combinations | Suitable watering(1-2-1) | Water deficiency(0-2-0) | Suitable watering (1-2-1) | Water deficiency (0-2-
0)
MN m z V% MN m | V% MN m E | V% MNm | & | V%

Convergent hybrids on ba

wn

e of transgressive recombination

[-609610 l s2 67,30,33| 099 | 1,48 | 61, 7 N|2,12] 3,45| 1105N0,56 | 1,60 | 1,45 | 1066N0,55 | 1,36 | 1,28
[ -357-362 ] s3 61,0N1,13 | 2,78 | 455 | 6 0, 8 31 2,71] 4,46| 1103N0,73 | 2,75 | 2,50 | 1057N1,17 | 3,32 | 3,14
[ -365-366 1 s5 65,5\1,36 | 333 | 508 | 62, 5711,15|1,85| 110,7N0,72 | 2,72 | 2,45| 1092R0,53 | 2,00 | 1,83
[ -363364 | s5 63. ON 316 | 384 | 6 2. 3 N|3.14|5.03| 115,90,66 | 1,48| 1,28 | 112,5\0,53 | 1,51| 1,34
[-179188 ] s8 66,30,95 | 233 | 352 | 60, 921 24 ]394 111,5N0,50 | 0,70 | 0,63 | 1080N0,78 | 2,20 | 2,04
[-109110 ] s8 61,6\1,05| 258 | 420 | 59, 0N|296/|5,01| 1100 N42 | 1,33] 1,21 | 107,N\2,70| 5,43 | 5,05

Convergent hybrids on base of combitethsgressive recombinationinriple and incomplete rebreeding methods

[-965966 | F/(s 61,0N1,0 | 1.41 | 2.31 6IN1,0 |1.41|2.31| 1089N0.52 | 1.66 | 1.52| 108.6\0.33 | 0.57| 0.53

[-233234 | F4(s 62.4N0.22 | 0.69 | 1.12 | 62.5\0.28 | 0.57| 0.92| 108.9\0.54 | 1.88| 1.72| 107.0N0.48 | 2.04| 1.91

[-97-100 | Fs(s

[-105108 | F+(s

)3

2 X 3 \ \

B (61.340.35| 159 | 260 | 59\0.57 | 1.15|1.95| 108.6\0.40 | 1.26| 1.16| 107.M0.59 | 2.05| 1.90

B { 60.68\0.44 | 155 | 256 | 62, 171 2,78|4,48| 107.1N0.77 | 2.03| 1.89| 106.4D.54 | 1.88| 1.76
[-109112 | F; (s 91 60.5\0.62 | 1.77 | 293 | 59.5\0.95 | 1.91|3.21|109 @K1 | 1.63|1.50| 107.N0.42 | 1.62| 1.51

PO Iglo|w|-

F133137|33]33|31

1
[-117-120 | F (s ng 61.14M0.47 | 1.79 | 292 | 60.8\0.71 | 1.76| 2.91| 109, @WXM1 | 081 | 0.75| 101.9\0.5 | 0.7 | 0.69

Convergent strains

u-482-483/07| 6 0, 331 1,96 | 325 |61, 591 2,74| 4,45| 103.2N0.52 | 1.81| 1.76 | 106.8\1.22 | 2.99| 2.80
u-81415/07 | 6 2, 831 2,78 | 443 | 62, 12]2,90| 4,66| 106.0N0.66 | 2.97 | 2.80| 104,0\1,15 | 2,82 1,48
u-48485/07 | 6 0, 591 2,13 | 352 | 62, 38/2,37|3,81| 104.8\1.01 | 2.48| 2.37| 106.8\0.32 | 1.42| 1.33
Model sort u-6524 63, 0001 192 | 301 | 62, 09|2,46|3,97| 1152\0.30|1.09| 1.02| 113,MA0,50 | 0,70| 0,61
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J[-117-120 family manifested much rather maturity in B#ays among all familiest Is
important to say that dispersion index of this family constitu@nig variability coefficient
being 0,69% proved that it was in stable state.was recorded thatnao n g
483/07 bloomed in 60,3 days,in waskortage conditiothe pods opened itD3days.

To sum up, on vegetation perigd1171 2 0
d ay s-10911Q (61,6 days), ( for both irrigation system relatively to 110,3 d&§§,7
days; 110 daysl 0 7, 7 -d82-%¥8307,60,8days; 103 days) was known as early matury
sort and it could be used in genédtiselection research to improve signs.

According to field recordings and laboratory analyses in 2016 suitable watering

family

S t482a i

indicators for (32-1) strain and convergent fdmas were the following on theegetation
period. ( table 2)

Table 2 Indicators on suitable watering systen(l-2-1) in the period of convergent family
and strains, 2016/

families Hybrid i 5 Ospsouting50% A 5 Ospouting-50%ripeningd
combination blossond day day
s MNm | & | V% MNm | & | V%

Convergent hybrids on base of transgressive recombination
[-609610 l s2 62, 5N 301|482 110, 6N/ 3,72 | 3,36
[ -357-362 ] s3 62, 4N 264|423 107, ON| 467 | 4,36
[ -365-366 l &5 64, 50N 0,70| 1,09 1170N 1, ( 141 | 1,21
[ -363364 1 s5 61, 3N 3,22|5,26 106, 5N| 435 | 4,08
[-179188 ]l s8 62, 1N 290|467 110, 6N| 6,14 | 555
Convergent hybrids by taken combined transgressiverecombination and incompl

rebreeding methods
[-965966 | Fg(s 1~k |64, 50N 0,7 | 1,09 110, 5| 0,70 | 0,64
[-233234 | Fg(s 3~ | 640N0, [1,92/301 | 105, 2N 205 | 1,95
[-97-100 | Fg(s 555|622, 3N 2,26] 3,62 103, 0N 3,10 | 3,01
[-105108 | Fg(s 7~ | 611N O, | 1,97 3,23 103, 3N 4,20 | 4,07
[-109112 | Fg(s 979161, 50N 1,0 | 1,62 104N 0 , 1,0 0,95
[-117120 | Fg(s 119§ 6 2, 30N 2,56/ 4,10 104, 5 1,0 0,95
Convergent strains
u-482-83/07 | 6 0, 3 N 1,96 3,26 106, 3 NO| 1,03 | 0,96
v-81415/07| 62, 8N 2,79/443 | 105, 3N 206 [ 1,96
u-484-85/07| 6 1, 3 N 2,03| 3,31 1051,2ZN 5,67 5,39
Model species

| w6524 |63,5N164[258 | 106, 3N 432 |4,06

-convergent on the base of transgressive recombinatitme family [ -363-364, indicators

onA 50 %

S pfrhdAOWd ibnlgo,s s o mo
comparativey to these block familiesin its turn exactly this family demonstratéd5 0 %

S i

gns made

up 61,

sprouting-50% maturityo indicators on early maturity ih06,5days. It was recorded that all
separated families bloomed2,3daysearlier than the mode}-6524 (63,5dayg . Only J -

365366 family was recorded as late ripening among these block families. ( relatively to
64,5days; 117 days), nevertheless average deviation was (0,70; 1,41) and variability

coefficient was (1,09%; 1,21%), according to these indicéitersamily was rore stable than

others.
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[-1051 0 8 ;109-J12 families among convergent hybrid families which taken by
combined transgressive recombination principle and incomplete rebreeding may be noted on
t he s i50% sprowirfig % bl o s s o Glodayb ¢adiet hmedh t h &524h0 d e | l
(63,5 days), it bloomed 2,4;days earlierHowever,[ -965966 (64,5day9g , -238-234 (64,0
day9 families were recorded as late bloominfg-97-100 (103day9 , -10%108 (103,3
daygfamilies demonstrated earlier maturity in nextiperof vegetationaccording to signs
i 5 0sfrouting ,-50% ripening than 3-3,3 daysmodel speciest-6524 (106,3dayg. The
other separated families according to signs were dominant to model species.

[ -965966 sort among familiegipen in 110,5 days, ishowed that it was late ripen for
4,2days from the model af-6524

All separated strainexpressed that they are equal aghler from the model strain
according to vegetatiandicators.In conclusion it is necessary to note that in proper watering
system {(-2-1) among C 0 n v e-B6ye6a tfamilp whiah iweres takeh by
transgressive recombinatioand thef a mi 1-97-& 8 0-J051 0 8 1109112 whichwere
taken by combined transgressive recombination principle and incomplete rebreeding method,
distingus he d s #4828 B h §-8141 S/ 0-48485/067 which can be used to get
primaryraw materials in practical selection.

According to researches on the projec2@i6y., shortage of watef0-2-0) condition
of convergent family indicators in the vegetatiperiod are the followind.able 3:

- [ -365-366(60,3dayg family observedon positive resulf§ 5 0 % t;g -6086Ublossond
amongotherconvergent hybrid families that created by transgressive recombindiiators

of signs of these convergent familiwhich created on trangressive recombination were noted
from60, 30 A®Y¥88)tfo 6 26096100 dngicatorg it 50 % s pi0%B Ut i ng
r i p e demangt@atedrom these blocl -363-364ripeningin-1 04, 3 daysly3 t hi s
188 in 104,2 daysin the level of mod€]104,5day9 .

- among convergent hybrids-97-100 family which taken combined transgressive
recombination principle and incomplete rebreedingl 09112 family according # 5 0 %
sprouting-50 % bl ossomo s i5rdays, im&,6 cohvergenteygbrid$ which
taken by combined transgressive recombination principle and incomplete rebreeding method
dominatedblooming to other strains and modal6524 (61,0dayy.

Table 3. Indicators on shortage of water condition(62-0) in te vegeation period of
convergent family and strains in2016 .

) Families A 5 Ospwouting50% i 5 Ospsouting50%
blossond day ripeningd day
MAm [ & | V% MAm | & | v%
Convergent hybrids on base of transgressive recombination
{-609610 ] s2 62, 7N|251[401| 10581, | 4,28 | 4,05
[-357-362 l &3 61,00, ¢ 192301105, 11 0,99 | 0,94
[-365-366 l &5 60, 30N| 1,86 | 2,26 | 106, 3 N0DO| 1,02 | 0,86
[ -363364 ] &5 61,73 Na4,| 1,79 | 343 | 104, 3 ®0| 1,06 | 1,87
[-179188 l &8 60,30N 0, | 1,03 2,31 | 104, 2 N71| 3,67 | 3,39
Convergenhybrids taken by combined transgressive rcombiation principle and
incomplete rebreeding method
[-965966 |Fg(s 1 ) 2| 6LONI |1,41]232| 1010N 10 1,41 | 1,40
[-233234 |Fg(s 3R°p 4| 63, 5N|[1,73]2,72| 1040N2, | 4,43 | 4724
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[-97-100 |Fg(s 5a)p 6| 590N0, 1 1,12/195| 103, 51 251 |243
[-105108 |Fg(s 7~ 8| 61,0N0, 91,15(189| 100, 5| 1,0 |0,99
[-109112 |[Fg(s 9~ 91| 59, 5N| 191|322 | 1010N1,| 20 | 1,98
[-117120 | Fg(s 11738 62, 2N|206(331|[101, 71 05 |0,49
Convergent strains
u-81415/07 | 61L0NO0, | 20 (327|100, 2145 4,48
u-48283/07 | 61, 7N[236/382| 105, 210,95 |0,91
u-48485/07 | 62, 2 N| 258415101, 91219 |215
Model species
| wu-6524 | 61,0N1,[141|239| 104, 580,70 [0,70

I ndi cators o 05 0% pemi oalofamilgsiwere Hoteds equd to
model spices or being earlier maturTige earliest maturity familyf -105108 (100,5day9
was distinguished

Results on vegetation strains period analysis showed that all of the them on both
indicators were equal to meldstrain or dominant, merely-482-83/07 sortripening in105,2
days,4-6524 (104,5day9 model manifested late ripening 193 days.s-814-15 sort was
early mature material which distinguished among separated matefiet®rding to
information of 2015jt is neseccary to note that,through the period of vegetgtiatd7-120
family ( 101, 5eBaABE)R2, (b 1 ,-10H1a0y(&L) days), (in both irrigation system
relatively to 110,3 day405,7 days; 11@ays107,7 dayg , -48%483/07 (60,3days 103
day9 manifesting early mature and it can be used in gefiesielection investigations to
improve signs.

According to information of 2016yroper irrigation system {2-1 ) , in the f ami
363364 of convergent hybrids through transgressive recombination,x e r ge nt- hybr i
97-1 0 0 -1057 0 8 -109-I12 families which taken through combined transgressive
recombinati on and -48A8c30/n0pdlldeltsg 0-F4-85/0C orip that | U
distinguished can be used to create early mature materials ticgracselection According
to sign 05D0%sIpr ofeaneemeant hybrid family €65366 on the base of
transgressive recombination in the condition of water shortage0J0of the convergent
family and strains, convergent hybridd3-100 which was taken by the method of combined
transgressive recombination and incompletbreedings from €09-112 families and strain
of T-814-15/07;convergent hybrid families-863-364,0179188, on base of transgressive
recombination acepooutidgsDg thd ossEgmMON50C W65 er ge n't
966,0105-108 which were taken by method of combined transgressive recombination and
incomplete recrossing have been determined. One of the important thing is to create early
maturity materials from the 009-112,03117-120 families and the sort of-§1415/07 in
process of practical selection. It was noted that, convergent hybrids which were taken by
combined transgressive recombination method and incomplete rebreeding had earlier maturity
than convergentyirids which were taken by method of transgressive recombination, and
families which were taken with their availability may be used in the geseliction
researches to improve sighghile applying convergeriireedng transgressive recombination
and inomplete rbreedng method was gained to high variability on signs in ancestors and
created new dominant species according to all signs in the case of inceedseitbn
opportunities which was being used in production. Including824 8 3 / €8¥4,815/07
strains had obviously main valualileeconomic complex signs advantage , while802
0 3 / 0-Z30/05strains had early maturity qualities -281-33/07 andu- 244-4 5/07 strains
had resistance to wilt qualities- 802-03/07 had weight of one pod, producing fiber and
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length of fiber features -244-45/07 strains manifested high fiber producing286-37/07
distinguished high indicators of fiber lengi/h i | e3 athdd s5 drains are high level

donors on fiber qualitySince 20 t he s or t-7302f whichohast asenagediber is

being tested for resistance to verticil wilt, high fertility, early maturity, high producing fiber,

high harvesting level under Stagtrain testontrol. Stock seeds works ontlsge2 , -5 s -1 s

12, s$2-8144815 wains of cottonplantis being worked out which werereated by

couple, complex and convergent hybridization methiod¢he elie farm of Surkhandarya

region In increasing species was taken-85 0 supl ement ary h&é52¢est c
modelper hectare, fiber producing was high to 0,7, pods openingiths highest point.
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OPTIMIZATION OF IRRIGATED SOILS OF FERGANA VA LLEY BY
INTRODUCING INNOVATIVE AGRO-TECHNOLOGIES
Abduvahoblsmonov, PID; NazimhonKalandaroy Reseacher;Uktamhon
Mamajanova, Bsearcher

Abstract
The article presents the current data on the soils of the Fergana valley. The genetic and
morphological features of automorphic, hydromorphic and transitional soils as well as the
agrochemical and physahenical properties of the main irrigated soils are studied.
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According to the results of laboratory tests it is determined that the various natural and man
made conditions, irrigated soil humus content and organic matter have the genesis of a
regional natureThe influence on the development of soil climatic and anthropogenic factors,
including desertification, is determined. Taking into account the current state of the irrigated
soils of Ferghana valley, the recommendations on their optimization by intrgdtien
innovational agrdechnologies are presented.
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INTRODUCTION

Irrigated agriculture is most developed in the dry (arid) regions, evier amount of
natuml rainfall is not enough to get the harvest of many crops. Irrigated farming is spreading
rapidly in many countries, even with wet summers [1;2;3]. Irrigation developed in humid
regions of the globe. The history of irrigation dateskii@ the period of antiquity. The study
of ancient history shows that irrigation was used in Egypt, China, India, Japan, Central Asia
and other countries. In Central Asia, mostly in Uzbekistan, the main centers of the ancient
agriculture were the Khorezmasis, the valley of the Zarafshan River and Ferghana valley,
which are three thousand years old.

Analysis of available data on the development and properties of soils, allows us to
draw a generalized picture of the irrigated soils in the intermountdieysaf Uzbekistan.
One of them is the Fergana valley. The Ferghana valley, stretching from west to east and from
north to south for many tens of kilometers, covers all the varieties of landscapes encountered
in its territory. Mountain systems, foothpiedmont rolling plains, tertiary rocks, alluwal
deltaic plains and deserts are characterized by different geological structure and heterogeneity
of parent rocks and hydro geological conditions, as well as a variety of hydrothermal
resources and vegetation r esul ting in the devel opment of
of soils. Soutkeastern part of the valley is occupied by mountain systems ofSFian and
PamirAlai. Within the valley gravitating toward the mountains are a number of vertical soil
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zones with different climatic conditions of soil formation. The lower boundary of the vertical
zone is on absolute marks from 2P80 meters on northern mountain ranges and up te 400
450 meters in the south. This transition from the vertical zones afdatdesert area reveals
profound differences in the formation and distribution of soils in these natural geographic
units. By hydrothermal conditions the Ferghana valley is divided into a system of latitude and
altitude zones of desert area. Within theticat zonation the upper tier is occupied by the
leached brown soils formed at high altitude of-baleal and subtropical mountain steppes
under the cover of shrub and herbs and juniper woodlands. Parent rocks are eluvium, talus
and rocky proluvium. Finearth and strong stotfime-earth layer, few meters thick, often
leached of carbonates. Within the low mountains, foothills and piedmont plain gray desert
area is divided into zones: dark, typical and light gray soils. The desert zone covers most
plains aml lowers towards the center of the valley. Changing altitudes and climatic parameters
in the desert zone, which determine its specific properties like facies division insulsub
tropical desert.

Mountain systems, foothifpiedmont rolling plains, tertigr rocks, alluvialdeltaic
plains and deserts are characterized by different geological structure and heterogeneity of
parent rocks and hydro geological conditions, and various hydrothermal regime and
vegetation, resulting in the development of the Fergamal | ey 6 s hi gh geneti c

[4].

SUBJECT AND METHODS

The object of the study was the Ferghaabley, representing the intermountain basin
valley with the slopes of the surrounding mountains. The valley is located in the eastern part
of Uzbekstan. Ferghana valley lies deep in the mountains and is a large bottom of the valley,
cut from east to west by the Syrdarya River. The northern edge of the basin forms by the
Chatkal range, the eastern patby the Ferghana range and the southern édgethe Alai
range; it extends to the west by the Turkestan ridges. The rivers flowing from the mountain
ranges of the valley provide plenty of water resources. In the center of the valley there is the
Central Fergana Desert plain [5].

The basis of this resrch was a comparative geographical method [6], which is meant
to compare the soils subject to the conditions of soil formation, which allows the study of soil
genesis, the establishment of a genetic relationship between the components of the soil cover,
and its differentiation factors, as well as the main directiond@iling process. At the stage
of fieldwork studies we used morphological methods [7] to ensure the accuracy and validity
of the diagnostic fields of soil, soil mapping and basic morphetgenharacteristics of soils.
We also used the instrumental methods associated with laboratory tests of samples that were
conducted at the Analytical center of the Research Institute for Soil Science and Agricultural
Chemistry by conventional methods [8]. Upon receipt of the actual materials for the
refinement of the geographic distribution of soil, along with the traditional route, we applied
remote sensing research [10]. All scértographic work was carried out with the help of GIS.

RESULTS AND DISCUSSION

Fergana valley is the largest intermountain basin in Central Asia located between the
Tian-Shan mountains in the north and the Alaykestan ranges to the south. The length of
the Fergana valley from the west to the east is about 300 km, the i&id60170 km.
Absolute elevation of the bottom of the valley in the west is 330 meters, and 810 meters in the
east.

The complex structure resulted in the forming of the relief in the valley of several
major geomorphologic units: within the altitude zondsgh, medium and low mountains,
foothills and piedmont plains with ridges hilly and alluvial fans and terraces of rivers. The
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middle part of the valley is occupied by the ancient valley of the Syrdarya, which in the
region of central Fergana has extrémearied sediments dominated by loams and clays,
laminared sandy silt and sand. Floodplain Syrdaya terraces and stacked sandy loam and sandy
sediments underplayed by gravel on relatively small (@) depth.

Hydro geological conditions of the valley avery diverse. Within the mountain
ranges, foothills and mountain plains, and in the upper parts of the alluvial fans the water
table is deep (more than 10 m) and has a good ground outflow downhill. They are
predominantly fresh. In the lower parts of the um@in plains and peripheral cones
groundwater rises to the surface, occurring at a depth3oml This contributes not only to
the discharge (sazas) groundwater regime received by the strata of the mountains, but also in
the intensive irrigation water pply zone. On the alluvial plain, closed towards the periphery
cones, the ground waters are at a depthahi, rarely they are above or below. Groundwater
salinity varies. Within the mountain and foothill plains, as well as in modern Syrdarya valley
the groundwater is fresh or low (0.2 to 2 grams/liter), middle cone depressions in the vast
Central Fergana proluvial alluvial plain and ldkes i are mostly mediuni and heavy (5
15 g/l). Isolation of the Valley between the mountain ranges makes the wstabler and
there is lack of a sharp decline in the absolute minimum temperature in winter. Serozem zone
is located at higher absolute levels than in other regions of Uzbekistan [11].

Due to the variety of lithological, geomorphologic, climatic and hydrohal
conditions in the valley so far emerged following genetic irrigated soil groups: in the system
of vertical belts- brown, dark gray soils, typical, bright, grayeadow, in the desert area
irrigated graybrown irrigated calmative, irrigated meadpwrigated meadow (saz), irrigated
meadow alluvial and irrigated bageadow soils. Meadow soils are formed in+zomal, gray
soil zones as well as in desert areas [12].

Within the vertical zone of the lowlands formed mountain brown soils in the
mountain steppes, woodlands and forests. Parent rocks are eluvium, talus and rocky
proluvium. Fineearth and strong sto+ime-earth layer, reaching few meters, often leached of
carbonates. Soils prone to erosion, medium and strongly washed difference occu@@%p to
of their area. The rock outcrops are frequent. Mountain brown soils due to harsh climate and
very steep slopes are used mainly for grazing. These soils are found mainly to the north of the
valley.

Irrigated brown soilsoccupy small areas near permainer temporary existing water
sourcesi mountain rivers. According to mechanical composition they are Heawyred
often gravelly soils. In some places with a depth ofldrbthere are opened fragments of
bedrock, soils are slightly and midashed.

Theupper part of the soil profile to about meter deep is well elaborated by the micro
organisms. In the arable horizon the brown soils contain onl2.0% of humus and they are
considered as soils with less organic matter in comparison with virgin coutgerpaere the
amount of humus in the topsoil layer reacheéd®4 Nitrogen in the same layer is 0;022%.

These soils have middle amount of soil phosphorus. The amount of total potassium is
relatively high.

The absorption capacity of the arable horizamges from 11 to 13 mg/ekv, below the
profile it is reduced to 10 mqg/ekv per 100 grams of soil. In the absorbed bases calcium
dominates (8®0%). Soil, in spite of irrigation from surface highly carbonat&d6% CQ.

The following halfmeter depth someties expressed by marled profile containing up to 30%
of CaCQ.

Under the mountain brown soils in the zone of contact with the mountain ranges with
plain there are common gray soils belonging to the vertical zone. They are formed in a semi
desert. Gray saldeveloped on unconsolidated sediments of quaternary age: on loess, loess
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like loams proluvial and talus deposits. Serozems on dygdblevel are divided into dark,
typical and bright. Each of these subtypes forms itssbibzone in the vertical zorgn

Irrigated dark gray soils located on the foothills of sloping areas are covered by
loesslike loams and clayegkeletal proluvium deluvium. On heatgxtured soils, with a
depth 0,30,51 m they are underplayed by gravel. The humus content in the gyewdf soll
was 1.62.8%, nitrogen is 0,2P,22%. In soils exposed to erosion, irrigation, the humus
content decreases to Q1&%%. Total phosphorus content here is low08-0.10% BOs, total
potassium is relatively high1.3-2.9% K;O. Carbonate contéim irrigated dark gray soils in
the profile varies from 8 to 12% GQOwith a maximum in the transitional horizon. It is also
noted that there is a clay formation.

Absorption capacity in the upper layers of the soil profile-i28nqg/ekv per 100 g of
soil. In absorbing complex, the calcium dominates. Salt and gypsum in irrigated dark gray
soils are found, because they are washed out of the profile of irrigated water in relatively low
air temperatures.

Irrigated typical gray soilscover large areas withithe alluvial fans, the same level
areas on loess foothills of the northern, southern and eastern parts of the valley. Parent rocks
are proluvialdiluvial and alluvialproluvial loess, less skeletal fine earth deposits. They have
a deepying groundwaternot waterlogged. Prolonged irrigation caused the formation agro
irrigational horizon (up to 1.5 m), a heavier texture than the underlying loess. After watering
the soil on top of a crust, cracked. Subsurface layer is different sometimes strong seal and is
characterized by a heavy texture.

Irrigated typical gray soils have very powerful agmogational horizon- up to 1,3 m.

Profile compacted, worked by earthworms, sometimes with signs of clayey. Mechanical
compositions of soil are classified as mediund aeavy silt loam. On piedmont plains and
alluvial fans there are sometimes bedded gravels at depth of 1 m.

The humus content in arable horizons ranges from 0.7 to 2.0% of the sloping piedmont
plains and from 0.6 to 1.6% for cones. Total nitrogen is-0.08%. Total phosphorus content
is quite high- 0.16:0.20%. Absorption capacity of the soil profile ranges from 9 to 14 mg/ekv
per 100 g soil. Among the predominant calcium absorbed bases (up to 80% of the total).
Carbonate irrigated soils in the upperihons somewhat reduced.54.5% of CO2, below
the amount of carbonates increases td3%. They are represented in the form of nodules.
Some soils on alluvial fans exposed to weak salinization. In some places appears irrigation
erosion, mainly in slighdegree. Soil sites lightly gypsum, saline or slightly washed.

Irrigated light gray soilsare on high clayey soils (loess or gravelly proluvium), on
peripheries of sloping piedmont plains, alluvial fans, as well as in foothills. Irrigated light
gray soilson loess valleys occupy within a fairly large area in the eastern Fergana. Loess
sediments are considered proluvidituvial deposits have been brought by neighboring
clayey foothills.

In light gray soils the prolonged irrigational use causes formati@agmafirrigational horizon

of up to 0.81 meters and more, with erased signs inherent virgin gray soils. Mechanical
composition of the soil is mainly medidamd heavy, sometimes light loam. In some places
with a depth of 0.8 m there are unddaid by grael or pebbles. The foothill plains
sometimes are rocky. The varied texture of the plow layer and differences in farming practices
predetermine wide swings in humus content of 0.6 to 1.3%. In lower part of its profile the
number gradually decreased t0-0.3%. In eroded soils the humus content in this layer is
0.50.7%. Total nitrogen in the plow horizon is 0:03.2%. The ratio of carbon to nitrogen
varies from 67. The content of total phosphorus in soils is Rigk22-0,35%. The absorption
capacity ofsoils is low- 9.7 mg/ekv 100 g soil. In the absorbed bases prevails calcitim (73
84% of the total). Among irrigated light gray soils the saline types are dominated, but
sometimes there are lightly gypsum, slightly washed and, low and moderately saéine soill
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Irrigated gray-meadow soilsaare the result of long and intensive irrigation, gray soil,
accompanied by the rise of ground water #8n2, and therefore the gray soils evolve into
graymeadow soils. This occurs both in the zone of typical and light gmails.
Irrigated graymeadow soils are usually of old usage. They occur on the sloping piedmont
plains and alluvial fans of rivers and genetically are transitional soils from gray to meadow
soils. In the profile of these soils with strong agra@ational horizon (1.5m), the residual
signs of gray soils are erased. Moistening the lower profile is the result of capillary inflow of
groundwater. This part of the profile is subject clayey, expressed in the form of bluish and
greenish spots.

Humus content inhie plow layer of soil on sloping piedmont plains ranged from 0.7 to
1.9%, on cones from 0.7 to 1.2%. Total nitrogen in soils 0-:05.1%. The content of total
phosphorus in soils depends on the chemical composition of the parent material and is 0.12
0.15% On texture the grayrigated meadow soils are mainly mediamd heavy, sometimes
at a depth of 0-8-2m underlain by gravel or pebbles. Soil is not saline or saline to a lesser
degree.

Irrigated gray-brown soilsformed on old piedmont slopinglains in the nortiwest
part of the valley. They differ from the adjacent light gray soils with lack of topsoil horizon
and the presence of a parquet takyr crust, sub cortical stratifiedrsrépn, and other
features inherent in the grdlyown soils.

Gray-brown soils are unsuitable for irrigation, however, they are being irrigated.
Irrigated arable horizon of gréyrown silt loam soil and less mldamy soil ended with a
large admixture of the rocks. Below the plow layer at a depth e0.8.3n theyare bedded
with gravel and gypsum. High gypsum (up to 40% by weight of soil) is a characteristic
feature of these soils, which determines their salinity with primarily sulfates salts. Soil salinity
is expressed to a lesser degree in some places. Irrigatitimese soils may result in of soil
crust. Humus horizon in these soils is low. Humus content in it {9.0%, total nitrogen is
0.030.05%. The content of total phosphorus in these soils is@1B%, potassium 1.2
1.4%. Carbonate content of thalse medium- 6-8% CO2, the distribution of carbonates in
the profile is uniform. Soils have low salinity. The absorption capacity of irrigated gray
brown soils is low 4.6 mg/ekv per 100 gram of soil. In the absorbed bases is predominant
with calcium (0-80%). There is a high proportion of sodium (5% of the capacity of
absorption).

Colmatage irrigated soilsare very young formations. In the densely populated
Fergana valley there was a lack of land for a long time, therefore the people livingsimfarea
gravel cones of large rivers like Sokh, Isfara and others have long used to colmatage. Method
of colmatage is simple and starts with drifting silty water to these areas. To delay the small
particles, the scattered branches of bushes and dry grapsita@nd the fine deposits are
formed around those plants. Thus, repeating for many times these operations produce siltation
pebble layer with the thickness of-328 cm, then here people grow crops or plant gardens.
Then there is natural butdp of thickress of clayey sediment and soil becomes suitable for
crop production.

Now irrigated colmatage soil distributed on alluymbluvial of Sokh alluvial fan
deposits. Colmatage soils are mostly light and medium loamy, loamy soils on even large
areas. These arthe low salted soil; the type of salinity is chlorgidphate. The specific
properties of the soil are: rocky, fhtextured coat is short and easy to washout. Some
irrigated colmatage (irrigated) soils form agmgational horizons. Humus horizon these
soils is of low power. Humus content in it is 1;576%, total nitrogen 0,0120,020%. The
content of total phosphorus in these soils is WA2%, potassium is 1,58060%, mobile
phosphorus is 13;06,0 mg/kg, potassium is 132]@80,8 mg/kg. Thesoils are very low
comfortable with mobile phosphorus and potassium. Despite this the soils haa@&7,88of
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carbonates. The absorption capacity of the soils is 57,00 mg/ekv per 100 g of soil. In
the absorbed bases prevails calcium (63.66%efdtal).

Irrigated meadow soilsare formed in the light gray soil zone, and in the desert zone
(central Fergana) at a depth of groundwater &,0L m. Initially, the high standing
groundwater was due to natural fact@@azmode in deflections of piedmbplains and on the
periphery of the alluvial fans, alluvialat low river terraces. Wide development of land under
irrigation in the foothill plains and alluvial fans with a weak outflow of groundwater
supported broad increase of their level. In the gbdrhydrological conditions automorphic
soil transformed first into haliydromorphic and continues to hydromorphic meadow soils. In
this regard, the irrigated meadow soils in the modern natural and anthropogenic conditions on
saz and alluvial moisture rege imposed to irrigation, resulting in a mixed mode of
groundwater.

In irrigated meadow saz soilslepending on the duration of use and disposal of
irrigation sources formed agigigational horizons with thickness of 0.50 to 1.20 m; it has a
relatively homogeneous loamy texture. In some places the soil within depth2oml
underlain with gravel or pebbles on alluvial farsdmetimes rocky. Meadow soil belt of light
gray soils are heavily affected by salinity. Humus content in the plow horizon oftediga
meadow soils varies on piedmont plains from 1.2 to 2.4%, on cofresn 0.8 to 1.7%.
Nitrogen content, correlating with the amount of humus, ranges from 0.03 to 0.11%. The ratio
of carbon to nitrogen in these soils is wide-(8), indicating a slighy enriched humus
nitrogen. Irrigated meadow saz soil in the upper part of the profile contains a small amount of
carbonates (B% CO2). Only to a depth of 180 cm occasionally formed carbonate
gypsum horizonsafzik). The soils are affected by salinithlong with nonsaline soils in
Central Fergana occur weakly, moderately and strongly saline soils, which are strongly
affected by soil desertification.

Irrigated meadow alluvial soilsare formed on the first and second terraces above the
floodplain of the right and left banks of the Syrdarya, Narin and Karadarya rivers when water
table is 32.5 m. The groundwater regime here is alluuiagation. Mechanical composition
of the soils is heavy and medium loamy. Below the @gigational horizon of the sbprofile
is sharp flaky, here sandy loam changes with loamy sand. Humus content in the plow horizon
of these soils varies from 0.7 to 1.5%, nitrog€n05-0,13%. Total phosphorus content is low
- 0.12:0.13%. The C@content of carbonates in the plowiagd subsurface horizons 966,
in the lower part is up to 13%. These soils have low tillage horizon absorption capemity
7 to 10 mg/ekv 100 gram per soil. Among the absorbed bases calcium is predominant (60
70% of the total). In deep soil horizom®metimes increases the fraction of absorbed
magnesium. Under the influence of irrigation on the meadow alluvial soils, there is an
activated migration of water soluble salts in the profile, leading to salinization.

Irrigated bogmeadow soilsare found inthe belt of light gray soils and in the desert
area. They are formed at the periphery of the fan and the lower floodplain and floodplain
terraces of rivers, occupying small plots and lowest in the landscape. They stand out on the
map, in combination wittmeadow soils. The water table is at a depth ofl0mb. In texture
they are different from heavy loam to loam, sandy loam. At the periphery of the fan there are
Sokh gypsum soils. Humus content in the plow horizon of these soils in gray desert zone
ranges from 0.7 to 1.8%. Strong clayey soils found in high profile. Irrigatedrbegdow
soils are affected by salinity, but most significantly it is manifested in the desert area. In
general, all the soils of desert areas affected by salinity.

CONCLUSION
Compmring the data on the state of the soil cover over a period of time, it should be
noted that there is a tendency to deterioration of some indicators of soil fertility in the Fergana
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Valley. The rise of water table due to poor performance of drainage tetwnich promotes

soil salinization in the desert zone (central Fergana). Here in-axtraconditions
desertification and soil erosion is observed. In areas of the foothills, piedmont plains and high
river terraces due to land development with unfaveratldpography the processes of
irrigational erosion are activated. In connection with the above, we should develop a system
of integrated measures to prevent soil degradation in all its manifestations.

Therefore, in certain areas of the Ferghana valleyfitienization measures based on
innovational agrdéechnologies should be applied. Thus, on the lands where the soils have low
fertility, difficult melioration situation, degraded foothill areas, rocky and salinized fields the
orchards, melon and vegetablargations should be grown.

Also, based on the information on current status of irrigated soils in the Ferghana
valley, on the lands with high and saline water table, swampy, gypsum filled, eroded soils in
order to keep and increase the soils fertilitg tecommended to grow legumes, oil plants and
soilage. In the piedmonts it is recommended to establish gardens and wineries.
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DEVELOPMENT OF SOIL GEOINFORMATION -ANALYTICAL SYSTEM
ShuhratBobomurodovPhD, Zafar Baxodirov,Researcher

Abstract
The article presents data on thevelopment of a soil geograptaoalytical system
based on modern geographic information systems for analyzing the results of soil research.
The composition and sequential algorithm of the execution of this software product are
highlighted. The program &ures in the evaluation of agronomical important soil indicators
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in the rational use of soils, in determining the degree of soil salinity and the state of provision
of nutrient elements are shown.

b dzdzsls Oy dw

)| fMlsOls! j ftcdoe jHJ dzr H Odzdz" | fts t©OErtcOBSISS
OdzOdzd Isd yj M OW MdMmlsj BO dzO tsfdetso j Mtse toj d3j dzdz’
OdzOdzd L O tcJ L zdzZlsOlsso f ts oL jlxizgg' s ) IGrpfrpdr j jH 5 ouGdadsd
f sfmdzj H so OO sdete fislsld o 1 thtsdztle] dfdigis G tc O BB ts  ff totsSH |
oL sy desMisd HftesctcOBBEcects fosHESISO o yj dzt O
fsyes o wBOYdqodzOdzr dztsets dMmf sdzL s9 Odedy f syo, o
fMtsmistswdzdj B MY Jud ddhtsisd §dlsOlsj d dzd &3d + dzj &3j d

¢ dedztsIs Oy d w

VB RBOYSEZOHO bEzftttsy ISOHYJY SlsdzOted dzOIlsdy Odz
cjtsOnBBetsls IsdLdBd Isjrdetsdzse dvw-zOttdzd @y d O d dgd
dh &z0e ydydh OmMsmMdzOttd BA2dyYyO KOOI ZEdBtslsdzOtc B j to
Y MdzdzOted o O B OF @ tis@i0ls Rfifcde@teds i3 tcdIsdB Alsd dze Oc
Zdzz dzdzd W sS2HOZOdN HO Edzddze OcttsdtsBdS % d”" OlHO
h AtcdzOdzed h HOWOY OfMdded 90 LY O + dzj di3j dzlsdzOte B
Odzdy ZO" HO Ekhebk HOMEt d&Stsdd” Oted SALMOlsds A

Introducti on

In agriculture, the consistent development of production, the rational use of land
resources, the solution of problems associated with the productivity of irrigated land have
great importance and to date is one of the main problems of agriculturas loatie, the
conservation and regular improvement of soil fertility, the detection of factors that reduce the
fertility of soils, prevent and effectively combat them is considered the most important task of
the field.

In this case, the effective applicatiof advanced technologies in agriculture remains a
pressing problem. Today, the country's agricultural sector uses a variety of innovative,
advanced technologies based on the latest scientific achievements. The sector studies
problems of use of informatioand communication technologies, based on their effective
management and monitoring of agricultural enterprises and their results are being
implemented.

Similarly, in the analysis of soil survey results and scientific management of soil
fertility, the dewelopment of a geoinformatieanalytical system based on modern
geoinformation technologies, including the creation of software that performs the functions of
input, storage, analysis, search and output of data on the state and dynamic of soils in a
convenent form for users is one of the most actual problems of our time.

High information availability of data on soils and soil cover, the possibilities of
software and the power of computing resources of computers have led to the creation of soil
information ystems all over the world. New methods of obtaining, storing, processing and
presenting soil information using modern digital technologies are being developed. To date, a
|l arge number of such information systems a
EUROPEAN SOIL DATABASE, Australian ASRIS, Canadian CANSYS, digital soil models,
etc. [15]. With the participation of the Dokuchaev Society of Soil Scientists, a Soill
Geographic Database of Russia is being created [6].

In our republic, there is also a longesdue need to create an attributive information
database on soils corresponding to the world level, which our investigations are devoted to.
Since 2009, in the Research Institute of Soil Science and Agrochemistry there are several
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projects to create a soifformation system for the soils of the Republic and gradually all the
huge factual material available on soils and soil cover of the country is getting to a single,
systematized database.

The object and methods of the research

To provide required ingunaterials for development of soil geoinformatemalytical
system field observations are carried out at Yangiobod area of Mirzobod district of Syrdaryo
region. Soil samples taken from serozem@adow soils of the region. Fig 1.

REPUBLIC OF UZBEKISTAN SYRDARYO REGION MIRZAOBOD DISTRICT

Figure 1. Location of the study object

The location of soil samples recorded using handheld GPS and mapped using ArcGIS
software. The investigations were carried out on field and laboratory conditions, physical and
chemical analyzes were carried out on the basis of ggneaetepted methodological
instructions in soil science [7, 8, 9, 10].

Directly programming works carried out in integrated development environment
Visual Studio by Microsoft. Geographical information system analysis carried out in software
ArgGIS 10 andts module Geostatisticiinalyst

Results of the research

According to above mentioned objectives, several works on creating initial software of
soil geoinformatioranalytical system based on geoinformation technologies. At this stage its
initial part canputer software of attributive data analysis is developed.

Main objective of this software is getting attributive data of soil geographic
information database to required form and state for geoinformation analysis. Based on initial
input data, requirecesults put in comfortable and convenient form for GIS analysis and users
using consequences of algorithms. For implementation of the program, accounts of
components for each type of soil changed into a computer algorithm sequence.

The first component ishe mechanical composition of the soil; here the main focus
was paid to developing sequence of separation of soils according to mechanical composition.
This functionality was studied based on amount of physical clay content in the soil. (Figure
2).
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Figure 2. Algorithm to determine mechanical composition type of the soil

The second component is one of the main factors of soil fertditgount of humus, in
this case, according to the humus content in the soil, humus gradation algorithm has been
develped. (Figure 3).

Figure 3. Algorithm to determine the level of humus in the soill
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