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Abstract 

The article presents the results of studying families of hybrids 3נ 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 medium-fiber cotton with the quality of 

fiber type IV were created. 

 

ɸʥʥʦʪʘʮʠʷ  

 ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʝʤʝʡ ʛʠʙʨʠʜʦʚ 3נ ʩ ʫʯʘʩʪʠʝʤ 

ʟʘʨʫʙʝʞʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʜʝʣʝʥʳ ʩʝʤʴʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʤʘʩʣʠʯʥʦʩʪʴʶ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ. ʅʘ ʙʘʟʝ 

ʩʣʦʞʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʣʠʥʠʠ ʠ ʩʦʨʪʘ ʩʨʝʜʥʦʚʦʣʦʢʥʠʩʪʦʛʦ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʢʘʯʝʩʪʚʦʤ ʚʦʣʦʢʥʦ IV ʪʠʧʘ.   

 

ɸʥʥʦʪʘʮʠʷ 

 ʄʘץʦʣʘʜʘ ʞʘ״ʦʥ ʢʦʣʣʝʢʮʠʷʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʤʘ״ʘʣʣʠʡ ʥʘʚʣʘʨ ʠʰʪʠʨʦʢʠʜʘ 

ʷʥʛʠ, ʪʝʟʧʠʰʘʨ ʤʦʡʜʦʨʣʠʛʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ ʢʫʥʛʘʙʦץʘʨʥʠʥʛ ʪʠʟʤʘʣʘʨ ʷʨʘʪʠʰʠ 

ʸʨʠʪʠʣʛʘʥ. נ˄ʟʘʥʠʥʛ ʤʫʨʘʢʢʘʙ ʜʫʨʘʛʘʡʣʘʰ ʘʩʦʩʠʜʘ ʚʠʣʪ ʚʘ ʛʦʤʤʦʟ ʢʘʩʘʣʣʠʢʣʘʨʠʛʘ 

ʙʘʨʜʦʰʣʠ ʙ˄ʣʛʘʥ ʙʠʨ ʥʝʯʘ ʷʥʛʠ ʪʠʟʤʘʣʘʨ ʷʨʘʪʠʣʜʠ. ʋʣʘʨʥʠʥʛ ʪʦʣʘ ʩʠʬʘʪʠ IV ʪʠʧʛʘ 

ʤʘʥʩʫʙ. 

 

At present, the cotton belt of our planet 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 research focused on agro-technical 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 wilt. 20-cotton samples were selected from the 100 that were relatively 

resistant to these two diseases. Selected varieties were crossed with each other through the 

system of topcrosses. I he half of crossed seed was conserved. In 2005 we studied 1נ hybrids 

that were crossed among themselves. In 2006, in a single experiment studied paired and 

complex hybrids 1נ by a number of economically valuable traits and resistance to bacterial 

blight and verticillim wilt. All seed material was infected by bacteria Hanthomonas 

malvacearum and was landed on artificially infested wilt  background. We studied 12 pairs 

and 12 composite hybrids, as the standard variety used C-6524. In spring form bacterial blight 

disease in a pair of hybrids was the greatest resistance within 3.5-5.0%, and in dangle  hybrids 

were identified combinations that were totally resistant. These hybrids showed relative 

resistance to bacterial blight of  autumn form and dominance coefficient of these hybrids was 

negative which is a positive phenomenon. In terms of resistance to wilt verticillium have 

paired hybrids affected percentage of plants was 12-22%, and most of composite hybrids ware 

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 study were selection 9 doubles and 7 double hybrids. 

Among the hybrid populations on spring blight form pairs and composite hybrids ware much 
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superior to the standard variety and heritability coefficient of resistance to bacterial blight was 

0,22-0,50. A similar phenomenon was observed by resistance to wilt. If paired hybrids best 

combinations were affected by 7-9%, then the double hybrids, this figure amounted to 3.5-

5%, while the standard affects the overall level of 28.5%. Taking into consideration the 

productivity and quality of fiber 8 doubles and 4 3נ hybrids was abandoned in 2008, for 

planting where some of pair, and most families of compostite hybrids showed high and 

absolute resistance to bacterial blight and verticillium wilt. The best families of 4נ hybrids 

were collected by, individual plants and family hairiest for further breeding wark. Every year, 

infecting the seed of individual plantar with blight bacteria we selected the plants resistend to 

bacterial blight and wilt verticillium. As a result of eight breeding group of lines combining 

resistance to bacterial blight and wilt with high number of economically valuable traits has 

been developed. Among the developed lines most interesting with the breeding point of view, 

were the L-707, L-7777 and L-20, which yields superior fiber for standard variety 150%, 

while maintaining the quality of the fiber 4 type. Thus the method of complex interhybrid  

crossings allowed for a relatively short period of time to develop new and unique breeding 

material, which is transferred to the state variety testing of the Republic of Uzbekistan. 

In recent years, a stable irrigation water scarcity, climate change, large-scale 

salinization of irrigated lands related to the environmental crisis in the lower reaches of the 

Amu Darya it necessary to include in 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 yield and oil 

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. Sunflower belongs to 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 genus includes 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 up - 50-54%, husk content - 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 by 10-15%, but a little inferior to 

them on the oil content of the seeds 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 (80-90 days), early ripening (90-100 days) and middle-(100-110 days). 

Ripening varieties and hybrids (Yenisei) mature during 80-90 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 of varieties 

(yield - 2-3t / ha and oil percentage - 42-52%). Interspecies hybridization within the same 

species - Helianthus annuus - currently widely used in sunflower breeding for initial starting 

material. This method extends the selection of features and allows us 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 a number 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 of heat-loving 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 increase yield and oil 

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 seeds, sunflower 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, Sambred-254, Luchaferul and 

hybrid materials imported from abroad. These varieties have long 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, steady lines 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, terms of payment 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, as well 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 yield increase among the studied sources of nitrogen supply for sodium 

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 important reserves 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 with nitrogen 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 by 5-10% 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 fertilizers. The F3 

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 mass, oil content, 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 hybrids F3 the main populations 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 determined by weighing 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 area of leaf surface, 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 conducted on three backgrounds: 

optimal (normal background) on the irrigation scheme (0-1-1), middle background scheme (0-

1-1) and the arid backgrounds according to the scheme (0-1-0). The beginning of the 

formation baskets on the optimal background occurred 48.0 days after germination. A 
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particular difference was observed between hybrids. However, (KK-1 x Tellec) and (KK-1 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 to 1,0-1,5 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 the baskets were formed earlier, there should be allocated (Pomor 

x KK-1), (SPK x KK-1), (S Amisson x KK-1), (KK-1 x Tellec) (KK-1 x C-HS-H-2011) (KK-

1 x Yun (grey Stupc), (KK-1 x S Alstor) and (KK-1 x St/K) a combination in which flowering 

occurred at 57-60 days. Ripening sunflower occurred for 74-80 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 Pomors x KK-1, C-Alstors x KK-1, AK-12/95 x KK-1, Sor Gollips x KK-1, KK-1 x 

Yun (grey Stupc), KK-1 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 similar long 

growing season.  

Productivity is a key economically valuable trait of the sunflower. If  KK-1 standard 

variety, the data was 129 grams, then the C-HS-H-2011. x KK-1, Filya x KK-1, Tellec x KK-

1, SPK x KK-1, C-HS-H-2011 x KK-1, Sor Gollips x KK-1, Sopluna x KK-1, KK-1 x Pomor, 

KK-1 x Tellec, KK-1 x C-HS-H-2011, KK-1 x C Alstor, KK-1 x St/K combination exceeded 

the standard of 50 percent. On a total area of leaf surface F3 families figures ranged from 13 

to 25 dm
2
. The highest leafy possessed Filya x KK-1, SPC x KK-1, C-HS-H-2011 x KK-1, 

Sor Gollips x KK-1, KK-1 x Pomor, KK-1 x Tellec, KK-1 x C-HS-H-2011, KK-1 x C Alstor, 

KK-1 x Ct/K. Highly families are not always observed increased foliage. Since the C-HS-H-

2011 x KK-1, KK-1, Tellec and Sopluna x KK-1 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 hybrids F3 was larger than that of the 

standard. Most large baskets were observed in C-HS-H-2011. x KK-1, SPC x KK-1, C-HS-H-

2011. x KK-1, Sor Gollips x KK-1, Sopluna x KK-1, KK-1 x Pomor, KK-1 x C-HS-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 total leaf 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 F3 

hybrids was much higher. It should highlight Jant lower x KK-1, C-HS-H-2011. x KK-1, C-

Alstor x KK-1, AK-12/95 x KK-1, the SPK x KK-1, C-HS-H-2011 x KK-1, Sor Gollips x 

KK-1, KK-1 x Pomor, KK-1 x Tellec, KK-1 x C-HS-H-2011, KK-1 x Yun (grey Stupc), KK-

1 x C Alstor, KK-1 x St/K. Their root system was 2 times more than the standard that 

undoubtedly affected the productivity of baskets. 

 Oil seeds is one of the most important trait of the sunflower, that determines its value. 

Most families F3 sunflower of them showed a high oil content, which reached 49. The most 

high oil content combinations were Pomor x KK-1, Jant lower x KK-1, C-HS-H-2011 x KK-

1, C-Alstor x KK-1, SPK x KK-1, AK-12/95 x KK-1, Sopluna x KK-1, KK-1 x Pomor, KK-1 

x C-HS-H -2011, KK-1 x Ct/K. Their oil content by several percentage points was higher than 

the standard variety KK-1. The lowest oil content was observed in Sor Gollips x KK-1, SPK x 

KK-1, C-HS-H-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, the 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 Pomor x KK-1, 

Jant lower x KK-1 spacecraft, Jant lower x KK-1, C-HS-H-2011 x KK-1, C-Alstor x KK-1, 

Filya x KK-1, Tellec x KK-1, SPK x KK-1, C Amisson x KK-1, AK-12/95 x KK-1, Sor 
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Gollips x KK-1, SPK x KK-1, C-HS-H-2011 x KK-1, Sor Gollips x KK-1, Sopluna x KK-1, 

Jant lower x KK-1, KK-1 x Pomor, KK-1 x Tellec, KK-1 x Yun (grey Stupc), KK-1 x C 

Alstor, KK-1 x Ct/K combination had large and heavy seeds and output respectively in these 

families was higher than KK-1 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 carlines, larger 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 lower x KK-1, Jant 

lower x KK-1, C-HS-H-2011 x KK-1, C-Alstor x KK-1, Filya x KK-1, Tellec x KK-1, SPK x 

KK-1, C Amisson x KK-1, C-HS-H-2011 x KK-1, Sor Gollips x KK-1, Sopluna x KK-1, KK-

1 x Ct/K combinations. 
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Abstract 

This article presents the results of statistical analysis for stability on main fiber quality 

traits of nested association mapping population founder genotypes of cotton (cotton NAM 

founders). According to the results, fiber quality traits are stable in each 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 fiber quality traits will be invaluable material for 

future breeding and molecular-genetic mapping of cotton. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʘʞʥʝʡʰʠʭ ʧʨʠʟʥʘʢʦʚ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ ʫ ʨʦʜʠʪʝʣʴʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ɻɸʂ 

(ʛʥʝʟʜʦʚʦʛʦ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ) ʧʦʧʫʣʷʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ ʦʢʘʟʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ ʚ ʢʘʞʜʦʤ ʨʦʜʠʪʝʣʴʩʢʦʤ ʛʝʥʦʪʠʧʝ ɻɸʂ 
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ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʤʝʞʜʫ ʥʠʤʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʠʷ. ɸ ʵʪʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʦʜʠʪʝʣʴʩʢʠʝ ʛʝʥʦʪʠʧʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ɻɸʂ ʧʦʧʫʣʷʮʠʠ ʚʳʙʨʘʥʳ 

ʧʨʘʚʠʣʴʥʦ. ɺ ʙʫʜʫʱʝʤ, ʩʦʟʜʘʥʥʘʷ ɻɸʂ ʧʦʧʫʣʷʮʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʛʝʥʦʪʠʧʦʚ ʧʦʩʣʫʞʘʪ ʭʦʨʦʰʠʤ ʤʘʪʝʨʠʘʣʦʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ 

ʪʘʢʞʝ ʠ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɸʥʥʦʪʘʮʠʷ 

ʋʰʙʫ ʤʘץʦʣʘʜʘ, ס˄ʟʘʜʘ ʷʨʘʪʠʣʛʘʥ ʋɸʂ (ʫʷʣʠ ʘʩʩʦʮʠʘʪʠʚ ʢʘʨʪʘʣʘʰʪʠʨʠʰ) 

ʧʦʧʫʣʷʮʠʷʩʠ ʦʪʘ-ʦʥʘ ʛʝʥʦʪʠʧʣʘʨʠʥʠʥʛ ʤʫ״ʠʤ ʪʦʣʘ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʩʪʘʙʠʣʣʠʢ 

ʜʘʨʘʞʘʩʠʥʠʥʛ ʩʪʘʪʠʩʪʠʢ ʪʘ״ʣʠʣʠ ʥʘʪʠʪʘʞʘʣʘʨʠ ʸʨʠʪʠʣʛʘʥ. ʊʘ״ʣʠʣʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʋɸʂ 

ʧʦʧʫʣʷʮʠʷʩʠ ʦʪʘ-ʦʥʘ ʛʝʥʦʪʠʧʣʘʨʠʥʠʥʛ ״ʘʨ ʙʠʨʠʜʘ ʪʦʣʘ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʩʪʘʙʠʣ 

ʵʢʘʥʣʠʛʠ ʚʘ ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʫʣʘʨ ʤʘʟʢʫʨ ʙʝʣʛʠʣʘʨ ʙ˄ʡʠʯʘ ʙʠʨ-ʙʠʨʠʜʘʥ ʢʝʩʢʠʥ ʬʘʨץ 

 ʣʘʥʜʠ. ɹʫ ʵʩʘ ʋɸʂ ʧʦʧʫʣʷʮʠʷʩʠʥʠ ʷʨʘʪʠʰʜʘ ʫʣʘʨʥʠʥʛ ʦʪʘ-ʦʥʘץʠʣʠʰʠ ʘʥʠץ

ʛʝʥʦʪʠʧʣʘʨʠʥʠ ʪ˄סʨʠ ʪʘʥʣʘʥʛʘʥʠʜʘʥ ʜʘʣʦʣʦʪ ʙʝʨʘʜʠ. ʍʠʣʤʘ-ʭʠʣ ʦʪʘ-ʦʥʘ ʛʝʥʦʪʠʧʣʘʨʠ 

ʘʩʦʩʠʜʘ ʷʨʘʪʠʣʛʘʥ ʋɸʂ ʧʦʧʫʣʷʮʠʷʩʠ ʢʝʣʘʞʘʢʜʘ ס˄ʟʘ ʩʝʣʝʢʮʠʷʩʠ ʰʫʥʠʥʛʜʝʢ, ʤʦʣʝʢʫʣʷʨ 

ʛʝʥʝʪʠʢ ʢʘʨʪʘʣʘʰʪʠʨʠʰ ʜʘʩʪʫʨʣʘʨʠ ʫʯʫʥ ʙʝʙʘ״ʦ ʤʘʥʙʘʛʘ ʘʡʣʘʥʘʜʠ. 

Introduction  

It is known that the large part of phenotypic traits of cotton is quantitative and they are 

controlled by multiple genes. The QTL (Quantitative Trait Loci) mapping method are used for 

the study of quantitative traits. QTL-analysis allows to mapping of loci effectively that 

determine such complex (polygenic) traits. The implementation 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 marker-assisted selection 

(MAS) and it is a component of the new discipline of ómolecular breedingô [1].  

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 identified during the 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 overcome 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 respectively. This can significantly 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 

genes and large frequency of minor alleles in its genome, which lead to false positive 

associations between the trait and marker [2]. There are many empirical ways to resolve this 

problem [4], but one of the best is to create a special NAM (Nested Association Mapping) 

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 due to diverse founders [8]. Moreover, the 

highest efficiency is achieved by using recombinant inbred lines of NAM-population.  

There are two main goals in this research: (1) to explore the stability of fiber quality 

traits in each cotton NAM founders, and (2) to 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 cotton [9]. The 

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 statistical 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 single-plant planting and 15 plants per row in one replicate, every line is 

designed three replicates under the same agro-technical regime.  

The fiber quality traits such as fiber length (UHM), strength (STR), micronaire (MIC), 

elongation (ELO), uniformity (UI) of samples were tested using High Volume 

Instrumentation (HVI) test at the fiber testing center ñSIFATò, Tashkent, Uzbekistan. Initial 

analysis for fiber quality traits data were performed using MicrosoftÈ Office EXCEL 2016 

program. In order to explore the stability of fiber quality traits on cotton NAM founders, the 

statistical and dispersion analysis (GLM - General Linear Model and One-Way Analysis of 

Variance) were conducted using software packages SOFA Statistics version 1.4.6 [10] and 

NCSS11 [11].  

 

Results and discussions 

We selected 19 diverse lines with their known morpho-biological characteristics, LD 

parameters and rare alleles from the Uzbek cotton germplasm collection, that were crossed 

with elite cotton cultivar Namangan-77. As a result, obtained F1 generations of 19 different 

combinations. 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 traits of NAM founders. The Fiber samples of NAM founders were tested using 

High Volume Instrumentation (HVI) at the fiber testing center ñSIFATò, Tashkent, 

Uzbekistan. According to the HVI analysis for fiber length (UHML) of Namangan-77 was 

equal to 1,05 inches. But, L-141, Zangi-Ota and L-N1 have significantly longer fiber among 

20 NAM founders and they were equal to 1,25, 1,24 and 1,22 inches, respectively (figure 1). 

L-N1 varies with a rate of 41,7 cN/tex by the fiber strength. Slightly lower fiber strength was 

in L-141 (37,6 cN/tex) and L-1000 (34,8 cN/tex). In the common parent Namangan-77, the 

fiber strength was 25,9 cN/tex (figure 1). The fiber micronaire significantly differ in KK-1086 

and C-9006 donor lines (5,8 and 5,3 respectively), than C-9008 (5,4), in Namangan-77 this 

trait equal to 5,0 (figure 3). In addition, the fiber micronaire of L-141 and KK-602 donor lines 

was 4,3, as well, in L-N1 and Hapicala-19 lines were 4,4. The donor lines L-45 and ʉ-4769 

were especially characterized by the fiber elongation with 10,4 and 10,2 % between the 

parental genotypes, as well as Saenr Pena 85, in which elongation rates were 8,0%. In the 

common parent Namangan-77, it was equal to 7,9 % (figure 2). 
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Figure 1. Analysis of Covariance. Comparison of two yearsô fiber length and strength data of 

NAM founders by using GLM (General Linear Model).  

1-Namangan-77, 2-KK1796, 3-KK1795, 4-L-1000, 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-Zangi-Ota, 

16-Saenr Pena 85, 17-C-2025, 18-KK -602, 19-SAD-35-11, 20-C-417. 

 

Statistical analysis was conducted using GLM (General Linear Model) and One-Way 

Analysis of Variance to determine the stability of fiber quality traits of NAM founders, as 

well, in order to evaluate the diversity of NAM founders by using two yearsô fiber quality data 

(Figure 1, 2 and 3). 

According to the results of statistical analysis, using two yearsô data of some fiber 

quality traits of NAM founders, there were determined no significant changes in each parental 

genotype by these traits. This indicates that the parental genotypes of NAM population are 

stable by fiber quality traits. 
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Figure 2. Analysis of Covariance. Comparison of two yearsô fiber micronair and elongation 

data of NAM founders by using GLM (General Linear Model).  

1-Namangan-77, 2-KK1796, 3-KK1795, 4-L-1000, 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-Zangi-Ota, 

16-Saenr Pena 85, 17-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 (F-Test, alpha = 0,05) of main fiber quality traits of NAM 

founders by using One-Way Analysis of Variance.  

1-Namangan-77, 2-KK1796, 3-KK1795, 4-L-1000, 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-Zangi-Ota, 

16-Saenr Pena 85, 17-C-2025, 18-KK -602, 19-SAD-35-11, 20-C-417. 

 

The results of dispersion analysis (ANOVA ï 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 describe that there are 

significant differences between common parent Namangan-77 and donor genotypes. The 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 fiber elongation 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 material for future breeding and molecular-genetic mapping of cotton. 
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COMPARATIVE STUDY OF PHOTOSYNTHESIS AND NITRATE  REDUCTASE 

ACTIVITY OF ñCOKER-312ò AND THE LINE ñT6-1-7ò OBTAINED BY ñPHYA1-

RNAiò TECHNOLOGY 

Khurshida Ubaydullaeva, PhD; Sherzod Nematov, Doctor of Sciences; Azadakhan Adylova, 

Doctor of Sciences; Ibrokhim Abdurakhmonov, Doctor of Sciences 

 

Abstract 

Investigations of photosynthetic and nitrate reductase activities of cotton cultivar 

Coker-312 (control) and T6-1-7 line (with suppression of PHY A1 gene) obtained through 

RNAi technology showed the existence of positive correlation between the tested parameters 

in both genotypes. At the same time, it has been identified that gene-knockout 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 of control genotypes. 

 

 



III AGRICULTURAL S CIENCES 10-12 MAY 2017 

TASHKENT  

 

183 

 

ɸʥʥʦʪʘʮʠʷ 

          ʀʟʫʯʝʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʠ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ ʭʣʦʧʯʘʪʥʠʢʘ 

çʂʦʢʝʨ 312è (ʢʦʥʪʨʦʣʴ) ʠ ʣʠʥʠʠ çʊ6-1-7è (ʩ ʩʫʧʨʝʩʩʠʝʡ ʛʝʥʘ ʬʠʪʦʭʨʦʤʘ ɸ1), 

ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʪʝʭʥʦʣʦʛʠʠ ʛʝʥ-ʥʦʢʘʫʪʘ, ʧʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʦʙʦʠʭ ʛʝʥʦʪʠʧʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ  ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ  ʪʝʩʪʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʛʝʥ-ʥʦʢʘʫʪʥʳʝ ʨʘʩʪʝʥʠʷ  ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ ʥʠʪʨʘʪ-ʨʝʜʫʢʪʘʟʥʘʷ  ʘʢʪʠʚʥʦʩʪʴ ʠʭ ʣʠʩʪʴʝʚ ʥʘ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʦʥʪʦʛʝʥʝʟʘ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ 34% ʧʨʝʚʦʩʭʦʜʠʪ ʪʘʢʦʚʫʶ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ   

ʛʝʥʦʪʠʧʦʚ. 

 

ɸʥʥʦʪʘʮʠʷ 

ɻʝʥ ʥʦʢʘʫʪ ʪʝʭʥʦʣʦʛʠʷʩʠ ʸʨʜʘʤʠʜʘ ʦʣʠʥʛʘʥ ʉ-312 (ʥʘʟʦʨʘʪ) ס˄ʟʘ ʥʘʚʠ ʚʘ çʊ6-1-

7è ʣʠʥʠʷʩʠʥʠʥʛ (ʬʠʪʦʭʨʦʤ ɸ1 ʩʫʧʨʝʩʩʠʷʩʠ ʙʠʣʘʥ) ʬʦʪʦʩʠʥʪʝʪʠʢ ʚʘ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʘ 

ʬʘʦʣʣʠʛʠʥʠ ˄ʨʛʘʥʠʰ ʥʘʪʠʞʘʩʠʜʘ ״ʘʨ ʠʢʢʠ ʛʝʥʦʪʠʧʥʠʥʛ ʪʝʩʪ ˄ʪʢʘʟʠʣʘʸʪʛʘʥ 

ʧʘʨʘʤʝʪʨʣʘʨʠʜʘ ʠʞʦʙʠʡ ʢʦʨʨʝʣʷʮʠʷʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠ ʤʘʲʣʫʤ ʙ˄ʣʜʠ. ʐʫ ʙʠʣʘʥ 

ʙʠʨʛʘʣʠʢʜʘ, ʛʝʥ ʥʦʢʘʫʪ ˄ʩʠʤʣʠʢʣʘʨ ʬʦʪʦʩʠʥʪʝʪʠʢ ʘʧʧʘʨʘʪʠʥʠʥʛ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ 

ʧʦʪʝʥʮʠʘʣʛʘ ʵʛʘ ʵʢʘʥʣʠʛʠ, ס˄ʟʘ ʦʥʪʦʛʝʥʝʟʠʥʠʥʛ ʦʭʠʨʛʠ ʙʦʩץʠʯʣʘʨʠʜʘ ʙʘʨʛʣʘʨʠʥʠʥʛ 

ʥʠʪʨʘʪ-ʨʝʜʫʢʪʘʟʘ ʬʘʦʣʣʠʛʠ ʵʩʘ ʥʘʟʦʨʘʪ ʛʝʥʦʪʠʧʣʘʨʠʛʘ ץʘʨʘʛʘʥʜʘ 34% ʶץʦʨʠ ʵʢʘʥʣʠʛʠ 

ʘʥʠץʣʘʥʜʠ. 

 

The nitrogen and carbon metabolism are the two major processes that define plant 

productivity. These two processes localized at different plant 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 correlates 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 enzyme of photosynthesis - Rubisco [1]  

The purpose of the presented work was a comparative study of  photosynthetic and 

nitrate reductase  activities of two cotton (Gossypium hirsutum) representatives: 'Coker 312' 

variety (control) and "T6-1-7" line, obtained by transformation of the above cultivar using 

RNA interference technology (gene-knockout technology). RNAi lines have such phenotypic 

indicators as the developed root system, high growth, earlier, in comparison with control 

samples, flowering and maturation, high yield and, most importantly- a better and longer fiber 

[3]. Analysis of the expression of phytochromes genes in "T6-1-7" line, carried out by us, 

shows that in these plants the ratio between different forms of phytochromes differs 

significantly from that in the original samples: against the background of 70% suppression of 

phytochrome A1 there is compensatory almost 20-fold overexpression of other phytochromes 

(B, E) and, as a consequence,  induction of growth and form-building processes 

(photomorphogenesis) that distinguish them both phenotypically and by yield from the 

original Cocker-312 genotype.  

There are various methods that allow determining of photosynthetic activity, as well as 

different methods for estimating of the plants nitrogen status.  Determination 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-

amplitude-modulated light by means of - MINI -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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estimated by parameter çYIELDè (the quantum yield of photochemical processes in 

photosystem II), with calculation formula: YIELD = (F'M- F) / F'M), where F is the 

fluorescence intensity at a given time, and F'M - maximum intensity, which most fully 

characterizes the efficiency of the primary, light phase of photosynthesis [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, nucleotides, proteins etc.) [6].  

The analysis of the photosynthetic activity of the studied genotypes at different stages 

of vegetative growth shows that, since 70-75 day of vegetation (with emergence and 

developing of reproductive organs) the average çYIELDè value of the gene-knockout cotton 

plants was reliably high (2.5%) related control genotypes, that testifies of higher assimilation 

(acceptor) activity of their leaves. 

The highest value of the çYIELDè parameter at both genotypes falls on July 22-25 

(approximately 97-100 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 

çYIELDè value of gene-knockout line was 12% lower, than in Cocker 312 control genotypes. 

 

 
 

Figure 1. The dynamics of alteration çYIELDè parameter of "T6-1-7è line (ǒ) and 

"Coker 312è (ƴ) during tested period. 

 

Accordance to the physiological life cycle of cotton plants the decrease of leaves 

photosynthetic activity at the later 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 revealed by us (concerning control) çYIELDè values 

in gene - knockout lines at late stages of ontogenesis can be result of earlier shift at them 

acceptor ï donor relationship towards the developing fruit. Not accidentally that the çT6-1-7è 

line, as well as others PHYA1-RNAi cotton genotypes, are differ not only with productivity, 

but with precocity also. 

PAM-fluorimetry is one of advanced  opportunity to determine not only the maximum 

quantum yield of photosynthesis but also effective quantum yield of photosynthesis 

(determined after the adaptation of plants to darkness) which allows to calculate the depth of 

the fall of the quantum yield of photosynthesis caused 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 considered that the basis of "photoinhibition" is decrease the photo-chemical 

activity of chloroplasts - initially without significant degradation of pigments and membrane 

proteins, and after prolonged action of high intensity light, especially in the stress conditions 

(temperature, lack of water, etc.) photo-inhibition is followed by photooxidation of pigments, 

destruction of chloroplasts structures and other irreversible changes [4, 6]. 

Comparisons of the çYIELDè parameter shows that during all of daily testing period 

çT6-1-7è line has  reliable higher çYIELDè value than Cocker-312 ï the control genotype 

(fig. 2). It means that the gene-knockout cotton plants are more resistance to photo-inhibition 

and therefore "the effective quantum yield of photosystem IIò of these plants above as 

compared with the genotype çCoker 312è. 

 

 
Figure 2. Daily change curves of cotton line T6-1-7 (ǒ) and cultivar Coker-312 (ƴ) 

çYIELDè parameters. 

 

It is pertinent to note that one of the noticeable phenotypic characteristics of "T6-1-7" 

line, as well as other PHYA1-RNAi cotton genotypes (set of Porloq 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 [3]. Anthocyanins were known as a substance 

participating in oxidation-reduction 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 compartments is capable to prevent damage of 

chlorophyll and other potential photosensitizers [8]. Probably, the pigments high content in 

leaves of the gene-knockout cotton genotype does them more resistant to photo-inhibition, 

providing thereby a rather high potential 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 activity ï 98th plant growing day. The enzyme value corresponded 

to 2090.3 nmol nitrite ions (NO2
-
), produced  by "Coker- 312" leaves tissue during 1 hour of 
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incubation time (per mg of protein) and 2032.6 [nmol NO2
-
 (mg protein, hour) 

-1
] ï produced 

by "T6-1-7" genotypes (Table 1.).  

                                                                                                                             

Table 1. Age ïrelated changes of nitrate reductase activity in leaves of çCʦkʝr 312è 

cotton cultivar ʠ çʊ6-1-7è RNAi line, [nmol NO2
-
 (mg protein, hour)

-1
]   

Genotypes                                   Age of  plants, days 

               86                98              116 

Coker- 312 1371 2090,3 1767,86 

ʊ6-1-7 1472 2032,6 2677,08 

 

With the age of plants, nitrate-reducing activity of the leaves, as well as their 

photosynthetic activity, decreased, amounting in "Coker 312" enzyme value of 1767.86 [nmol 

NO2 
-
 (mg protein, hour) 

-1
] and in "T6- 1-7ôô gene-knockout genotype- 2677.08 [nmol NO2

- 

(mg protein, hour) -
1
] for (table 1). Comparison among themselves above two tested 

genotypes in this parameter shows that at late stages of ontogenesis, nitrate reductase activity 

of leaves of T6-1-7 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), seeds of one 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 "Coker 312" and various lines of gene-

knockout cotton, containing PHYA1-RNAi 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 (depending on the genotype) than in the wild type 

Coker-312. 

 
 

Figure 3. Oil content in Coker-312 seeds and its different derivates (fifth generation- 

T5), containing PHYA1-RNAi structure.    

 

Thus, increasing productivity of cotton PHYA1-RNAi lines, observed in this 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  

Xayrulla Usmonov, PhD; Muhsin Xojiyev, Doctor of Sciences; Botirjon Mardonov, 

Doctor of Sciences; Xursanbek Xaitbayev, 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 one technological machine 

to another. The theoretical studies carried out substantiate, and the obtained equations confirm 

these conclusions. 

ɸʥʥʦʪʘʮʠʷ 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʚʳʚʦʜʳ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ   ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʯʠʩʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ 

ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʠ ʩ ʦʜʥʦʡ    ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʩʥʦʚʳʚʘʶʪ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʵʪʠ ʚʳʚʦʜʳ. 

https://istina.msu.ru/workers/417042/
https://istina.msu.ru/workers/451421/
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ɸʥʥʦʪʘʮʠʷ 

ɶʪʢʘʟʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʘʩʦʩʠʜʘ ʯʠʛʠʪʣʠ ʧʘʭʪʘʥʠ ʪʨʘʥʩʧʦʨʪ ʚʦʩʠʪʘʣʘʨʠʜʘ ʙʠʨ 

ʤʘʰʠʥʘʜʘʥ ʢʝʡʠʥʛʠ ʤʘʰʠʥʘʛʘ  ʪʘʰʠʰ ʞʘʨʘʸʥʣʘʨʠʥʠ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʙ˄ʡʠʯʘ   

ʭʫʣʦʩʘʣʘʨ ץʠʣʠʥʛʘʥ. ʋʰʙʫ ʭʫʣʦʩʘʣʘʨ ʥʘʟʘʨʠʡ ʞʠʭʘʪʜʘʥ ʘʩʦʩʣʘʥʛʘʥ ʚʘ ʭʦʩʠʣ ʵʪʠʣʛʘʥ 

ʪʝʥʛʘʣʘʤʘʨ ʦʨץʘʣʠ ʪʘʩʜʠץʠʥʠ ʪʦʧʛʘʥ. 

Because of the dispersion of the technological departments, 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 consumption and 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 deteriorated. 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 purpose of finding 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 machines. 

2. Continuous machines. 

Batch machines include all types of cranes, elevators, overground transport (trolleys, 

heavy lifting mechanisms, trailers), mounted rails and ropes, scrapers, various conveyors, 

pneumatic and hydraulic vehicles. 

Continuous machines 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]. 

Transportation of 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 various vehicles, 

special devices and installations that mechanize Laborious and hard work. Continuously 

proceeding technological process with powerful cargo loads (10 õ 15 t / h of raw cotton, 

seeds, cotton fiber) is a characteristic feature of cotton ginning plants. 

In general, work on mechanization of labor-intensive 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 well as to 

auto-tractor 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 before 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 twenty transitions 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 riot to gin, 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 cotton- The raw material in these 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 of 20 are 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 processing shows 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 work on reducing 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 by means of which it will be possible to study the degree of influence of some 

parameters on the process of cleaning of raw cotton 

Table ˉ 1. 
ˉ Type of vehicles for raw 

cotton 
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1 PLA submersible device 8,5 Mechanical No cleaning Minor of seed damage 

2 Conveyor, portable-belt, 

TLH-18 

18 Mechanical No cleaning Minor of seed damage 

3 RBA cotton pick rider 12 Mechanical No cleaning Broken seeds and short 

fibers 

4 Pneumatic transport with the 

trap of heavy impurities 

70 õ 80 By air to 80% Fiber Exposure 

5 Separator Scraper SS-15ɸ 2,5 By air to 10% Broken seeds and short 

fibers 

6 Tray from the separator to 

the drying drum 

2 On an inclined 

plane 

No cleaning Minor of seed damage 

7 Pneumatic transport, if 

transshipment works 

50 õ 70 By air No cleaning Fiber Exposure 

8 Tray from the separator to 

the drying drum 

2 On an inclined 

plane 

No cleaning Minor of seed damage 

9 Drying drum 2SB-10 10 Mechanical No cleaning Fiber Exposure 

10 Tray for raw cotton after the 

drum 

1,5  Mechanical No cleaning Minor of seed damage 

11 Pneumatic transport or 

conveyors 

12 õ 20 By air No cleaning Fiber Exposure 

12 Separator Scraper SS-15A 2,5 By air to 10% Broken seeds and short 

fibers 

13 Tray from separator to 

cleaners 

2 On an inclined 

plane 

No cleaning Minor of seed damage 
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14 Installation of cleaners brand 

UHK 

23,5 Mechanical to 45% Broken seeds and short 

fibers 

15 Tray for raw cotton after 

UXK 

2 On an inclined 

plane 

No cleaning Minor of seed damage 

16 Pneumatic transport 20 õ 30 By air No cleaning Broken seeds and short 

fibers 

17 Separator Scraper SS-15 A 2,5 By air to 10% Broken seeds and short 

fibers 

18 Cotton tray after separator 2 On an inclined 

plane 

No cleaning Minor of seed damage 

19  Distribution screw 12 õ 18 Mechanical No cleaning Broken seeds 

20 Gin saw hopper 1,0 Mechanical No cleaning Minor of seed damage 

Total :                         256 õ310 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 of studying the 

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 ˉ 2 

1. Plan of  experiment. 

      ˉ Name and designation of factors Code 

Symbol 

The actual values of the factor Range of 

changes -1 0 1 

1 Productivity, t / h ʍ1 6 8 10 2 

2   Initial impurity   raw cotton, % ʍ2 8 14 20 6 

3 Number of transitions, pieces ʍ3 18 22 26 4 

 

On the basis of tabular data, the regression equation 

YR= 83,9417 - 0,6667x1 - 2,8583 x2+3,1083 x3 + 

+0,3000 x1 x2 1,2833 x1 x30,0083 x2 x3 0,7833 x1 x2 x3 . 

After the recognition of the significance of regression of the coefficients by the 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 and reserves 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 raw cotton in 

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 pipeline as 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) 

r

rd
a

m

dm
-=

 
Where is  a the proportionality coefficient. We assume that the density of raw cotton is 

proportional to the pressure [3], i.e. 

)1(0 Ap+=rr
.                                                                                                     (1) 

   Here is Po the density of raw cotton materials in the initial section of the pipeline, (m2 / H) 

is a constant, determined from the experiments. Given this dependence, we have 
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)1(0 Ap

aAdp

m

dm

+
-=
r

 
Integrating this equation m=m0 under p=0 the condition for, we obtain 

aApmm -+= )1(0                                                                                                    (2) 

   To determine the pressure, we use the hydrodynamic model of steady flow of raw cotton in 

a cleaning zone with a length 

)(
)(

vvcSkfpL
dx

Spd

dx

dv
vS c -+--=r

    lx<<0 ,                                                     (3) 

Where - V the flow velocity in an arbitrary section of the pipeline, S,L - the area and length of 

the contour of the pipeline cross-section, K - the coefficient of the lateral pressure of the raw 

cotton,f- the coefficient of friction between the raw cotton and the pipe wall, c(ʅʩ / ʤ4) - the 

coefficient of viscous resistance between raw and air ïVÉ air speed. Using the condition for 

maintaining the intensity of the raw material flow in the case of a constant cross-sectional area 

(
constSS == 0 )

vSSv rr =000  - the flow velocity of the raw material in the initial section 

with the area and the dependence (1), equation (3) form it to(
2

001 vAb r-=
) 

)()( 0

0

0 vv
b

c

S

L
kfAcv

b

p

dx

dp
c -+-=

.                                                                        (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 

]1)[exp(
)( 0 -

-
= x

vvc
p c l

l   ( 0

00

bS

kfLAScv -
=l

)                                                    (5) 

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 relative change in 

the mass of the separated weed impurities along
)/)(1( 0mxm-=e
 the length of the pipeline 

( )/ lxx=  (in percentôs). In the calculations it is assumed: 
l/)( 00 vvAcA c-=

=1, 

2.0== lll .  It is seen that for small values of 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. 
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Drawing. The curves of the relative change in the mass of the separated weed impurities from 

the cleaning zone along its length for different values of the parameter :a  2.01 =-a , 

4.02 =-a , 7.03 =-a , 14 =-a ,  4.15 =-a , 8.16 =-a , 2.27 =-a , 8.28 =-a  
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CULTURE OF AMYGDALUS COMMUNIS L. ON RAINFED AR EAS 

Yakubjon Yuldashov, 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 Kattakurgan 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 to 118-200 

calories. It causes 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 loss in winter and in the early spring. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʫʣʴʪʫʨʝ ʤʠʥʜʘʣʷ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʉʘʨʘʡʢʫʨʛʘʥʩʢʦʤ ʣʝʩʭʦʟʝ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʦʛʘʨʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ ʙʝʨʝʛʘʤ ʂʘʪʪʘʢʫʨʛʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʈʝʣʴʝʬ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʣʥʠʩʪʦ-ʭʦʣʤʠʩʪʳʝ ʧʨʝʜʛʦʨʴʷ; 

ʯʝʨʝʜʦʚʘʥʠʝ ʩʛʣʘʞʝʥʥʳʭ, ʥʝʚʳʩʦʢʠʭ, ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʭʦʣʤʦʚ ʩ ʣʦʞʙʠʥʘʤʠ, 

ʥʘʟʳʚʘʝʤʳʤʠ ʘʜʳʨʘʤʠ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʪʝʧʣʘ ʧʦʣʫʯʘʝʤʘʷ ʦʪ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʨʘʚʥʘ 118-200 ʢʘʣʦʨʠʡ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʦʜʘ ʠ ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. ʆʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩ ʠʭ 

ʦʪʩʫʪʩʪʚʠʝʤ ʣʝʪʦʤ ʠ ʦʙʠʣʴʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʟʠʤʦʡ ʠ ʨʘʥʥʝʡ ʚʝʩʥʦʡ. 

 

ɸʥʥʦʪʘʮʠʷ 

ɶʟʙʝʢʠʩʪʦʥ ʈʝʩʧʫʙʣʠʢʘʩʠʜʘ Amygdalus ʩommunis L.ʥʠʥʛ ʙʠʨ ʥʝʯʘ ʪʫʨʣʘʨʠ 

ʪʘʨϨʘʣʛʘʥ. ɹʫ ʝʨʜʘ ˄ʩʪʠʨʠʣʘʜʠʛʘʥ ʢ˄ʧʯʠʣʠʢ ʥʘʚʣʘʨ ץʠʤʤʘʪʙʘ״ʦ ʭʠʩʦʙʣʘʥʘʜʠ, 

ʫʣʘʨʥʠʥʛ ʤʝʚʘʣʘʨʠ ״ʘʣץʘʨʦ ʩʪʘʥʜʘʨʪ ʪʘʣʘʙʣʘʨʠʛʘ ʤʦʩ ʢʝʣʘʜʠ. ʐʠʨʠʥ ʙʦʜʦʤ 

 ץʦʨʠʣʤʘʡʜʠʛʘʥ ʩʫʚʛסʯʠʣʠʢʢʘ ˄ʪʘ ʯʠʜʘʤʣʠʣʠʛʠ ʪʫʬʘʡʣʠ ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ʩʫץʦסʫʨץ

ʪʘʥץʠʩ ʝʨʣʘʨʠʜʘ ˄ʨʤʦʥʣʘʨʥʠ ʵʢʠʙ ˄ʩʪʠʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ɹʦʰץʘ ˄ʩʠʤʣʠʢ ˄ʩʪʠʨʠʰ 

 ʯʠʣʠʢ ʰʘʨʦʠʪʣʘʨʜʘ ʙʦʜʦʤ ˄ʩʠʤʣʠʛʠʥʠ ˄ʩʪʠʨʠʣʠʰʠץʦסʫʨץ ʠʡʠʥ ʙ˄ʣʛʘʥ ʙʫʥʜʘʡץ

ʤʠʥʪʘץʘʥʠʥʛ ʵʢʦʣʦʛʠʢ ʰʘʨʦʠʪʠʥʠ ʷʭʰʠʣʘʰʛʘ ״ʘʤ ʭʠʟʤʘʪ ץʠʣʘʜʠ. ʃʝʢʠʥ ʰʠʨʠʥ ʙʦʜʦʤ 

ʤʝʚʘʣʠ ˄ʩʠʤʣʠʢ ʙ˄ʣʛʘʥʣʠʛʠ ʫʯʫʥ ʫʥʠ ʩʫסʦʨʠʣʤʘʡʜʠʛʘʥ ʰʘʨʦʠʪʜʘ ˄ʩʪʠʨʠʰ ʫʯʫʥ ʤʦʩ 
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 ʦʣʜʘ ʭʫʜʫʜʣʘʨʥʠ ʚʘ ʥʘʚʣʘʨʥʠ ʪʘʥʣʘʰ ʢʘʙʠ ʤʫʘʤʤʦʣʘʨʥʠʥʛ ʠʣʤʠʡ ʝʯʠʤʠʥʠ ʪʦʧʠʰ״

ʪʘץʘʟʦ ʵʪʘʜʠ. 

 

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 on non-irrigated 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 varieties 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 forestry. Rainfed area is located along the banks of Kattakurgan reservoir. 

 In geomorphologic relation the territory of rain-fed forestry enterprise occupies the 

Western spurs of the Zeravshan range, Ziyadin-Zirabulak foothills and Kara-Tyube 

Mountains around Katta-Kurgan trench, which has been as the reservoir bed since 1944. 

 On the whole, the relief area is a wavy-hilly 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 to high-altitude rainfed areas 

forestry is situated at an altitude of 508-511 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 wide and 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 received from the direct solar radiation equals to 118-200 

calories. This leads to a high temperature level, and especially in the summer months. The 

other characteristic feature of the climate ï is sharp continental and extreme dryness. It is very 

small amount of precipitation or a complete absence of rainfall in summer and contrariwise 

heavy rainfalls in winter and early spring. The absolute minimum temperature during the 

flowering will not adversely affect the flower buds and fruitsô ovaries. Frosts in the study 

area, is usually terminated in March and starts in October. The number of days of frost-free 

period in average lasts of 180-200 days. The absolute minimum of temperature during the 

flowering will not adversely affect the flower buds and fruitsô ovaries. 

The area of research relates to different continental, which is manifested in significant 

fluctuations of meteorological elements. The average monthly air temperature throughout the 

year ranges from 0.6 Á C in February to 30.3 ÁC in July. In summertime the relative humidity 

drops to its lowest value, for example in July to 30%. Seasonality in the distribution of rainfall 

is observed throughout the year. It is nearly 85% from the total amount of precipitation falls 

to winter-spring period, however in summer there is 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. Amygdalus communis L. belongs to the family of Rosaceae [2], [3] and [4]. 

It is a tree with a height of 4-6 to 10 m. Crone is wide-rounded, oval shaped or broom 

like, often sprawling, sometimes can be close to cylindrical. The trunkôs diameter is about 20-

25 cm. The branches are hanged around or strayed, without thorns, with numerous shortened 

branches. The bark of the annual shoots is green, sometimes with a sunny side reddish-brown; 

on the long shoots it is gray or gray-brown. On older branches and stem the color is gray-

black, much striped-cracked [2]. The leaves are oblong-lanceolated, bluish-green 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 bundle, smaller, 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 soil up to 2-3% 

almond plant occurs to have  moisture deficit and it causes to the premature dropping of 

leaves. [3] 

Flowers are large with the diameter of 3-4cm, usually solitary on long and half long 

shoots. In shortened formed in twigs, pillows, ringed, hastula and May bunches are close 

together in a bundle of 3-5 pcs. Flower buds, received normal development, are capable to 

endure short-term temperature pull down until 26 - 27 Á. Flowering begins to vegetative buds 

blooming. It was found that for almond plant it is enough to get 100 hours temperature of 0 - 

60 Á C in early winter after which they only need positive impact of active temperatures. It is 

sufficient the amount of active temperatures of 11,000 for the maturity phase of the 

emergence of petals. 

The fruit is a drupe of 1.0-6.0 cm long on the bare stalk with firmly fleshy pericarp of 

green or gray-green color with yellow, pink or crimson blush. When matured, the pericarp 

cracks, usually along the abdominal seam. Nuts are from round to compressed cylindrical 

shape - oval, egg-shaped, 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 dissilient to 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 cross-pollination. [5]. Almond pollination is mainly occurs by wind and 

bees help. Cold, foggy and damp weather during flowering adversely affects on its 

productivity. It demands sunlight. The life of an almond tree is 60-100 years. The first fruiting 

occurs on the second or third year after planting. Almond fruits mature in the second half of 

August  in the mountains of the Western Tyan Shan, [5] and in August - September, 

sometimes in mid-July in Samarkand region conditions. 

The average yield per tree in the Western Tyan Shan is 10-15 kg of peeled nuts. In 

rainfed conditions after the plant comes into fruition phase on the fourth year after planting 

and during six subsequent years was extremely low fruiting - about 0.4 - 1.1 kg per tree. 

Almond the ordinary tolerates the heat and dryness of the air, and along with the original 

pistachio tree tend to be drought-tolerant 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 heterozygous and may 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 quality of high plasticity and adaptability to the habitatôs 

conditions. The excavation of the root system of 8-year-old ordinary almond plant which is 

seed original, under the rainfed Kattakurgan conditions on the typical gray soils with the 

depth of 25 cm  begins to branch out and its horizontal roots extend sideways for 1,5-2,5m. 

composing along with the other more deep roots diameter of horizontal projection of the root 

of 3,5-4m. 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 almond is of great economic importance because plantôs fruits represent 

valuable product for its dietary flavoring quality, which is widely used in confectionery, 
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cosmetics and medical industries. A.communisôs wild fruits are 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 conditions is 10-15 kg of 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 of 8-10 kg of fruit. [1]. Ch.Sherkulov (1985) studied the 

development and fruiting of different varieties of almond in irrigated conditions of Maymanak 

home-base area of R&D production facility by the name of academician R.R.Shreder  

highlighted the most perspective varieties of local forms for Kashkadarya region (the 

Nikitskiy late-flowering; the Drake; the Nonpareil; the Space, the Paper-shelled, the Soft-

Shelled, the Tyan Shan), which yields in 10-year-old 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 paper-shelled sort, the Cooperative, the Space, the Texas, the 

Acinaciform, the Ayderin, almond-peached as well as other varieties, hybrids and local forms 

( French, sort of Ku-kuyak-tare, the hybrid of M. ordinary with M.bukharian, etc.). After 

planting these varieties in 1981-1982, on a flat hilly dry-farming land during all 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 of planted varieties. The plantation division revealed grades on 

flowering phases, so the Almond-peached, the M. ordinary with M.bukharian and seedlings 

number 4-27 were in the conditions of early-flowering. Therefore flowering of these grades 

begin in the first decade, 7-10 March, and lasts for 15-20 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 paper-shelled sort, the 

Acinaciform, the Ayderin, the Space, the Texas, the Ku-kuyak-tare, seedlings number 2-50S 

and 2.5.11 must be attributed to middle-flowering. Therefore  flowering of these grades begin 

at the end of the second and beginning of the third decade of March and is also dependent on 

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 on 3-5
th
 of April and lasts 12 - 15 days ending with the 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 impact of weather 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 rainfed conditions 

of flat and hilly rainfed Saraykurgan forestry  

Variety, shape tree height (m) 
trunk diameter at the root 

collar, cm 

Yield (kg) 

 

Paper-shelled 4,5 25,3 2,3 

ʉooperative 3,2 28,8 2,7 

Almond-peached 4,3 27,7 1,9 

Ayderin 3,4 22,4 1,5 

Acinaciform 3,1 30,6 2,4 

Space 3,4 22,0 0,7 

ʄ.ordinary with M.bukharian 4,4 29,4 2,3 

Ku-kuyak-tare 4,7 30,5 1,3 

2-50-ʉ 2,9 25,2 1,1 

2-2-11 3,4 19,4 1,2 

 

As it can be seen from the data of the ordinary varieties of ordinary almond growth 

rates and average yield differ a lot. The highest average yield in rainfed conditions without 

watering varieties are Cooperative - 2.7 kg and Acinaciform - 2.4 kg, it is necessary to note 

that some instances of these varieties produce up to 5-6 kg of peeled nut. The lowest yield 

was observed mainly in early-flowering varieties and middle-flowering sorts of which flowers 

and fruits of the ovaries are the most affected by day and night air temperature full down. 

Hybrid 2-50 and the Spaceôs yields were 0.7 - 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 

sort 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 the Ku-kuyak-tare, 

M.ordinary with M.bukharian, seedlings ˉ 2-5-11 2-50 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 with differing 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 of research there 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 precipitation 

falls during the summer. The typical gray soils forestry are characterized by low humus 

horizon (humus content of 0.32 - 0.72%) small general reserves of nitrogen (0.025 - 0.039%) 

and phosphorus (0.166 - 0.156%). Soils on the territory of forestry practically not saline and 

contain minimum water-soluble salts. 

Humidity of soil plains and hilly rainfed during the year varies greatly and it depends 

on the amount of precipitation falling in the winter - spring season. The highest average yield 

in rainfed conditions without watering varieties Cooperative is 2.7 kg and Acinaciform that is 

2.4 kg. The lowest yield was observed mainly in early-flowering and mid-flowering varieties, 

flowers and fruits of the ovaries which are most affected by day and night air temperature 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 Paper-shelled, 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, PhD; Nilufar Shadieva, PhD 

 

Abstract 

This article shows the influence of climate and relief - main factors affecting to the 

amount of humus and the quality of rainfed eroded light, typical, dark serozem, carbonated, 

typical and low acidified and light brown meadow-steppe 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 mountain, according 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/cm
2
, in high mountain zones around 53 kcal/cm

2
, respectively. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʨʦʣʴ ʢʣʠʤʘʪʘ ʠ ʨʝʣʴʝʬʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʙʦʛʘʨʥʳʭ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʩʚʝʪʣʳʭ, 

ʪʠʧʠʯʥʳʭ, ʪʝʤʥʳʭ ʩʝʨʦʟʝʤʦʚ, ʘ ʪʘʢʞʝ ʢʦʨʠʯʥʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ, ʪʠʧʠʯʥʳʭ ʠ ʩʣʘʙʦ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʛʦʨʥʳʭ ʠ ʩʚʝʪʣʦ-ʙʫʨʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚ, ʠʤʝʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ 

ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʉʘʥʟʘʨ ʧʨʝʜʛʦʨʠʡ ʩʝʚʝʨʥʦʛʦ ʊʫʨʢʝʩʪʘʥʘ. ʅʘ ʦʩʥʦʚʝ ʩʚʝʜʝʥʠʡ ʧʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʦʮʝʥʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ. 

ɺʳʷʚʣʝʥʦ, ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʦʪ ʨʘʚʥʠʥʳ ʢ ʧʨʝʜʛʦʨʴʷʤ ʠ ʥʠʟʢʦʛʦʨʴʷʤ ʚ ʩʚʷʟʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʝʨʠʦʜ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ (ʇɹɸ) ʧʦʯʚʳ ʧʦʚʳʰʘʝʪʩʷ ʦʪ ʨʘʚʥʠʥʳ ʢ ʛʦʨʘʤ. ɹʘʣʘʥʩ ʛʦʜʦʚʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 47 ʢʢʘʣ/ʩʤ
2
, ʚ ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʷʩʝ-53 ʢʢʘʣ/ʩʤ

2
. 

 

ɸʥʥʦʪʘʮʠʷ 

ʄʘʟʢʫʨ ʤʘץʦʣʘʜʘ ʊʫʨʢʠʩʪʦʥ ʪʦס ʪʠʟʤʘʩʠʥʠʥʛ ʰʠʤʦʣʠʡ ʸʥʙʘסʨʠ, ʉʘʥʛʟʦʨ 

ʜʘʨʸʩʠʥʠʥʛ ʯʘʧ ץʠʨסʦסʠʜʘ ʚʝʨʪʠʢʘʣ ʤʠʥʪʘץʘʚʠʡʣʠʢʜʘ ʪʘʨץʘʣʛʘʥ ʣʘʣʤʠ ʵʨʦʟʠʷʣʘʥʛʘʥ ʦʯ 

ʪʫʩʣʠ, ʪʠʧʠʢ, ʪ˄ץ ʪʫʩʣʠ ʙ˄ʟ, ʢʘʨʙʦʥʘʪʣʠ, ʪʠʧʠʢ ʚʘ ʢʫʯʩʠʟ ʠʰץʦʨʩʠʟʣʘʥʛʘʥ ʚʘ ʦʯ ץ˄ʥסʠʨ 

˄ʪʣʦץʠ ʜʘʰʪ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʛʫʤʫʩ ʤʠץʜʦʨʠ, ʩʠʬʘʪ ʪʘʨʢʠʙʠʛʘ ʪʘʲʩʠʨ ʵʪʫʚʯʠ ʘʩʦʩʠʡ 
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ʦʤʠʣʣʘʨʣʘʨʜʘʥ ʙ˄ʣʛʘʥ ʠץʣʠʤ ʚʘ ʨʝʣʲʝʬ ʦʤʠʣʣʘʨʠʥʠ ʪʘʲʩʠʨʠ ʦʯʠʙ ʙʝʨʠʣʛʘʥ. ʀץʣʠʤ 

ʦʤʠʣʠ ʤʘʲʣʫʤʦʪʣʘʨʠ ʘʩʦʩʠʜʘ ʪʘʜץʠץʦʪ  ʭʫʜʫʜʠ ʪʫʧʨʦץʣʘʨʠʜʘ ʛʫʤʫʩ ״ʦʩʠʣ ʙ˄ʣʠʰ 

ʞʘʜʘʣʣʠʛʠ ʙʘ״ʦʣʘʥʛʘʥ. ʊʝʢʠʩʣʠʢʜʘʥ ʪʦס ʪʦʤʦʥ ʶץʦʨʠʣʘʰʠʙ ʙʦʨʛʘʥʠ ʩʘʨʠ ʘʪʤʦʩʬʝʨʘ 

ʸסʠʥʣʘʨʠ, ʛʠʜʨʦʪʝʨʤʠʢ ʰʘʨʦʠʪʣʘʨʠʥʠ ˄ʟʛʘʨʠʙ ʙʦʨʠʰʠʛʘ ʢ˄ʨʘ, ʪʫʧʨʦץ ʙʠʦʣʦʛʠʢ ʬʘʦʣ 

ʜʘʚʨʠ ʪʝʢʠʩʣʠʢʜʘʥ ʪʦס ʪʦʤʦʥ ʦʨʪʠʙ ʙʦʨʛʘʥ. ʐʫʥʠʥʛʜʝʢ, ʡʠʣʣʠʢ ʨʘʜʠʘʮʠʷ ʙʘʣʘʥʩʠ ʪʦס 

ʦʣʜʠ ʪʝʢʠʩʣʠʢʣʘʨʠʜʘ 47 ʢʢʘʣ/ʩʤ
2
, ʙʘʣʘʥʜ ʪʦס ʤʠʥʪʘץʘʩʠʜʘ 53 ʢʢʘʣ/ʩʤ

2 
 ʥʠ  ʪʘʰʢʠʣ 

ʵʪʘʜʠ.   

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 quantity and 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 aerated, wet and warm - the most favorable 

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 down; they are 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 will increase. [6,8,12]. 

Under such favorable conditions, processes in soils are normal, which creates good 

conditions for the formation of humus. Still it should not be forgotten, to estimate the 

intensity of humus formation at first it is necessary to take into account 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 types and varieties of eroded serozem, mountain 

brown soils and in light gray meadow-steppe soils. Total 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 modification [4,9]. The humus state of soils is classified 

by recommendation of D.C. Orlov, Biryukova, Rosanova [7] 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 and derivatives 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 the relief, the 

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 soils are disseminated in the territories: 

Light serozem soils are 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 loesslike clayey rocks are formed in the parent 
rocks. Samples of these soils are taken in regions of 40

0 
06'98.3" northern latitude and 

68
0
02'68.8" eastern longitude and in elevation of 363 m above sea level. 

Typical serozem soils are formed in wavy and highly folded foothills and lower 
mountains, on loesslike, proluvial, eluvial and deluvial underlying rocks. Samples of these 
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soils are taken in regions of 40
0 

67'57.2" northern latitude and 68
0
47'12.7" eastern longitude 

and in elevation of 363 m above sea level. 
Dark serozem soils considered soils of low mountains and foothills, the relief is 

strongly complex, formed on deluvial-proluvial and eluvial rocks, in some cases, on loess and 
loesslike loamy sediments. Samples of these soils are taken in the regions of 39

0
50'13.4" 

northern latitude and 67
0
46'22.3" eastern longitude and in elevation of 363 m above sea level. 

Carbonated mountain brown soils developed in loess, loesslike loam, deluvial and 
proluvial stony, placer deposits, as well as in red clay, limestone, sand, stone and other hard 
rocks. Samples of these soils are taken in the regions of 39

0
42'44.4" northern latitude and 

68
0
07'03.1" eastern longitude and in elevation of 363 m above sea level. 

Typical mountain brown soils formed in proluvial-deluvial sediments loess, loesslike 
loam, limestone, sandstone, slate, granite. Samples of these soils are taken in the regions of 
39

0
42'28.2" northern latitude and 68

0
08'18.3" eastern longitude and in elevation of 363 m 

above sea level. 
Low acidified mountain brown soils formed on loess, loesslike loamy, eluvial-deluvial 

sediments. As a rule, they are distributed 1700-1900 meters above sea level, annual 
precipitation is more than 500 mm. Samples of these soils are taken in the regions of 39

0 

43'25.1" northern latitude and 68
0 
09'42.0" eastern longitude and in elevation of 363 m above 

sea level. 
Light-gray mountain meadow-steppe soils formed above brown soils, on the upper part 

of the slopes of mountains. Samples of these soils are taken in the regions of 39
0 

39'27" 
northern latitude and 68

0
10'36.3" eastern longitude and in elevation of 363 m above sea level. 

One of the unique features of the mountainous and foothill regions that the amount of 
precipitation will increase towards the top, which leads to an increase in the number of 
species of vegetation, the amount of humus and increases the thickness of the humus layer, 
and the humus forming processes go faster. (Table 1). 

In Table 1, we performed an analysis based on the data of the Hydrometeorological 
Center [1, 2, 4]. In the 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 kcal/cm

2
, in high mountains around 53 

kcal/cm
2
, respectively. 

The period of days without cold from the foothill plains towards the upper part of the 
mountainous area decreases (196-170 days). The sum of the temperature above 10 C

0
 in this 

region is 2547. The length of days with temperatures above 12 C
0
 in the foothill plains is 234 

days, in the middle and high mountain regions 230-225 days. The average annual temperature 
is 15.0-11.2 C

0
, and the temperature of the hottest month of the year in the plains of the 

foothills is +41.1 C
0
, in the mountain foothills +40 C

0
, in the middle and high mountain 

regions around 35.4-35.0 C
0
. In the coldest days of the year, it decreases from -13.2 to -17.6 

C0. The precipitation is 382-500 mm. 
 

Table 1. The influence of climatic conditions and the relief of the terrain in the 
formation of humus 
Parameters of climate foothill plains  foothills low mountains high mountains 

Annual radiation balance (kcal,ʩm
2
) 53 50 48 47 

Period of days without cold 196 190 177 170 

Sum of t higher +10 ʉ
0
  2547 2547 2547 2547 

Length of +12 ʉ
0
> t  234 232 230 225 

Length +10 ʉ
0
> t  217 208 203 200 

Mean annual t
0
 15,0 13,8 11,2 10,9 

Temperature of the hottest month of year +41,1Á +40Á +35,4 +35,0 

Temperature of the coldest month of year -13,2 -15,4 -17,6 -17,9 
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Annual precipitation mm/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 2-3 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. 

I.V. Tyurin first put forward the idea that the level 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 hydrothermal 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 soil-climatic zones, the period of biological activity varies 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 to the direction 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 biological 

activity of serozem soils is 77, 81 and 95 days and according to the classification of humus 

state in short period class (90-110 days). Period of biological activity of mountain brown and 

light gray meadow-steppe soils generally in short period class (90-110 days). Short period of 

biological activity of light serozem soils related to mainly low humidity. 

Mountain brown and light gray meadow-steppe soils with the longest period of 

biological activity (95-100 days) have good condition for high accumulation of 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 

meadow-

steppe 
Light Typical Dark Carbonated Typical Low 

acidified 

Annual precipitation, 

mm 

250 350 450 500 550 600 650 

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

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

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

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

ʉha:ʉfa 0,75 0,83 0,90 1,18 1,21 1,21 1,30 

Length of period over 

+10
0
ʉ, days 

217 208 208 208 203 203 200 

Days lower moisture 

reserve by 1-2%  

144 129 118 115 108 103 103 

*  BAS day 70 79 90 93 95 100 97 

 

*BAS ï biological activity of soils 
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These soils according to humus type in 0-30 sm layer of rainfed carbonated mountain 

brown soils at the southern exposition is 0,93 and in gumate-fulvate type, typical mountain 

brown soils at the southern exposition  is 1,12, light gray meadow-steppe soils  at the southern 

exposition is 1,12 and in fulvate-humate (1,0-1,5) type, soils at the northern exposition 

respectively are 1,18; 1,21; 1,21 and 1,30, and in fulvate-humate (1,0-1,5) and humate (1,5-

2,0) type, in serozem soils with short period of biological activity humus type is humate-

fulvate  (0,75-1,0), in lower soil layers this ratio in all types of soils is fulvate (0,5-0,75). 

Gross amount of C in light serozem soils of foothill plains is 0,61%, in typical 

serozem soils of foothills 0,92%, in dark serozem and carbonated typical mountain brown 

soils of low mountains around 1,01 and 1,11-1,54%, in low acidified mountain brown soils of 

high mountains 1,73%   and in light gray meadow-steppe soils is 2,05%. According to gross 

amount of C also degree of humusification in serozem soils is 18,9-27,6%, in mountain brown 

soils is 31,5-32,5%, in light gray meadow-steppe soils is 39,9%. 

In the studied mountain soils the degree of humusification is higher than in foothill 

plains. According to results on humus condition, humusification degree of organic substances 

in light gray meadow-steppe soils of high mountains is the highest - 38,4-39,9%, in 3 types of 

mountain brown soils 28,3-31,8%, in dark serozem soils 27,6-23,2%, in typical serozem soils 

22,9-25,7% and in light serozem soils is 16,0-18,9%, soils of high mountains have 2,1-2,4 

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 below the sea level. 

According to humus reserve, at the southern exposition in 0-30 cm 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 the northern exposition this indicator in light serozem 

soils is 36,2 t/ha, in typical serozem soils 55,9 t/ha, in dark serozem soils 62,9 t/ha. According 

to classification, the southern exposition of light and typical serozem soils in low (20-40), the 

northern exposition of typical serozem soils and the southern exposition of dark serozem soils 

in average (40-60), the norther exposition of dark serozem soils in high (60-80) groups. The 

humus reserve in 0-30 cm layer of rainfed carbonated mountain brown soils at the southern 

exposition  is  57,9 t/ha - average, in typical and low acidified mountain brown soils 69,4 t/ha 

ï higher than average, in light gray meadow-steppe soils 94,62 t/ha - high, at the northern 

exposition respectively are 84,3 t/ha-higher than average, 99,6-109,6 t/ha - high, 125,5 t/ha ï

very high. 

The humus reserve in 0-100 cm layer of soils is 67,63 - 249,9 t/ha and it increases 

from low serozem soils to light gray meadow-steppe soils 

According to data on humus reserve of soils, in mountain brown and light gray 

meadow-steppe 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 humus reserve 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 other soils. 

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 soil structure and in nutrient regime.  



III AGRICULTURAL S CIENCES 10-12 MAY 2017 

TASHKENT  

 

202 

 

The lowest amount of hydrolyzed substance - ʉha+ʉfa is observed in light serozem 

soils. Its amount increased from light serozem soils to light gray meadow-steppe soils by 

44,02% to73,99%. This explains that the humus quality of mountain brown and light gray 

meadow-steppe soils is higher than serozem soils. 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 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 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 relationship [5]. According to humus type, it 

is determined that upper layers of the studied soils are in fulvate-humate type, the southern 

exposition of light serozem soils are in humate-fulvate type, the northern exposition of light 

gray meadow-steppe soils are in humate type and lower layers are in fulvate type. 

Conclusion 

According to comparison of mountain soil and serozem 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 humus, the 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 of the studied soils are in 

fulvate-humate type, the southern exposition of light serozem soils are in humate-fulvate type, 

the northern exposition of light gray meadow-steppe soils are in humate type and lower layers 

are in fulvate type. 

According to humus reserve, 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 meadow-steppe soils. Also humus reserve in the all studied soils at the southern 

exposition is lower by 1,4-1,5 than the northern exposition. 

The humus reserve of the studied soils can be put in the following decreasing order: 

light serozem < typical serozem < dark serozem < carbonated mountain brown < typical 

mountain brown < low acidified mountain brown < light gray meadow-steppe. 

It is determined that in the studied 3 types of serozem and mountain brown and light 

gray meadow-steppe soils,  according to elevation 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 of soils. 
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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 hemigossypol.  During this coupling reaction, two 

optically active enantiomers are formed.  One of these is referred to as (+)-gossypol and the 

other as (-)-gossypol.   

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʝ ʫ ʛʠʙʨʠʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʨʘʟʣʠʯʥʳʤ 

ʫʨʦʚʥʝʤ (+)-ʛʦʩʩʠʧʦʣʘ ʚ ʩʝʤʝʥʘʭ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ (+)-ʛʦʩʩʠʧʦʣʘ ʚ ʩʝʤʝʥʘʭ ʥʝ ʚʣʠʷʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʝ, ʪ.ʝ. 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ (+)-

ʛʦʩʩʠʧʦʣʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ.    

 

ɸʥʥʦʪʘʮʠʷ  

ʏʠʛʠʪʠ ʪʘʨʢʠʙʠʜʘ (+)-ʛʦʩʩʠʧʦʣ ʤʠץʜʦʨʠ ʪʫʨʣʠʯʘ ʙ˄ʣʛʘʥ ס˄ʟʘ ʜʫʨʘʛʘʡʣʘʨʠʥʠʥʛ 

ʢ˄ʩʘʢ ץʫʨʪʠʛʘ ʙʘʨʜʦʰʣʠʣʠʛʠ ˄ʨʛʘʥʠʣʜʠ. ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ ʘʩʦʩʠʜʘ ʯʠʛʠʪ 

ʪʘʨʢʠʙʠʜʘʛʠ (+)-ʛʦʩʩʠʧʦʣ ʤʠץʜʦʨʠʥʠʥʛ ʢ˄ʩʘʢ ץʫʨʪʠʛʘ ʙʘʨʜʦʰʣʠʣʠʛʘ ʪʘʲʩʠʨ ʵʪʤʘʩʣʠʛʠ, 

ʷʲʥʠ ʪʫʨʣʠʯʘ ʯʠʜʘʤʣʠʣʠʢʢʘ ʚʘ (+)-ʛʦʩʩʠʧʦʣ ʤʠץʜʦʨʠʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ס˄ʟʘ ʪʠʟʤʘʣʘʨʠʥʠ 

ʘʞʨʘʪʠʙ ʦʣʠʰ ʤʫʤʢʠʥʣʠʛʠ ʪʘʩʜʠץʣʘʥʜʠ.      

In cotton (Gossypium) the ratio of (+)- to (-)-gossypol can vary from 98:2 to 31:69 in 

seed (Cass et al., 1991; Percy et al., 1996).  Within the genus Gossypium, were found 
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accessions from several species that have >92% (+)-gossypol in the seed.  These include G. 

mustelinum, G. anomalum, and G. gossypioides (Stipanovic et al., 2005). Cass et al. (1991) 

first reported that G. barbadense had an excess of the (-)-enantiomer in the seed.  It was found 

that some accessions of G. darwinii, G. sturtianum, G. harknessii, G. longicalyx and G. 

costulatum also produce an excess of (-)-gossypol in the seed (Stipanovic et al., 2005) [1].   

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 cotton aphids, lygus bugs, salt-marsh 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 salt-marsh caterpillar (Bottger and Patana, 1966) [2].   

 Terpenoids that are biosynthetically related to gossypol also occur in the foliage.  

Besides gossypol, these terpenes include hemigossypolone and heliocides H1, H2, H3 and H4 

(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 

established the effective dosage that is required to reduce growth of the tobacco budworm 

larvae [Heliothis virescens (F.)] by 50% (ED50) (Stipanovic et al., 1977a; Williams et al., 

1987). Although gossypol is toxic, field studies show that the levels of heliocides and 

hemigossypolone correlate better with resistance than gossypol (Hedin et al., 1992; Jenkins, 

1995) [3].  

Cotton bollworm (Heliothis armigera), the main rodent pests. In particular, the 

elements of the cotton bollworm moth is a great loss, he is the glory and the loss of knots, dry 

or completely fall (Rashidov, 1982) [4]. 

Zhang Jhin (1985) 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 

compounds, flavonoids, fatty acids and tannin material is provided [5]. 

Thus, gossypol does not appear to be the primary source of chemical resistance to 

Heliothis in cotton foliage. 

Extensive tests on the toxicity of (+)- and (-)-gossypol to insect pests are not available.  

Chinese scientists report a study with Helicoverpa armigera in which larvae were raised on 

artificial diets containing either (+)- or (-)-gossypol from the 3
rd

 instar through pupation to the 

moth stage (Yang et al., 1999) [6].   

The larvae raised on the (+)-gossypol diet matured more slowly, and percent survival 

to the adult was lower.  Stipanovic et al. (2006) showed that racemic, (+)- and (-)-gossypol 

were equally effective at reducing days-to-pupation, pupal weights and survival of 

Helicoverpa zea. 

Stipanovic et al. (2006) showed that the leaves and stems of G. hirsutum marie galante 

that exhibit high levels of (+)-gossypol in the seed falls within the normal 3:2 range.  Thus, 

regulation of the (+)- to (-)-gossypol ratio in foliage appears to be under separate regulation 

from that in seed.  Therefore, we expect the plants exhibiting a high level of (+)-gossypol in 

the seed to behave normally with respect to susceptibility to phytophagous insects [7].  

More than a decade ago, scientists at the USDA, Cotton Pathology Research Unit, 

Southern Plains Agricultural Research Center in College Station, Texas began a backcross 

breeding program to incorporate the high (+)-gossypol trait from moco cotton into 

agronomically acceptable cotton cultivars. This backcross breeding program shows two 

dominant genes are responsible for the high percentages of (+)-gossypol in moco cottonseed 

(Bell et al., 2000).   
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By joint researches of USDA and Uzbek scientists under Pl-480 (UB-ARS-43) and 

Uzb2-31001-TA-08 projects toward developing of cultivars that exhibit a high ratio of (+)-

gossypol in the seed by using of Uzbek cultivars and American lines has shown that: 

-it is possibility to transfer the high (+)-gossypol seed trait from U.S. cotton accessions 

into Uzbek cultivars; 

-these Uzbek cotton hybrids developed to date have >93% (+)-gossypol.  Thus, it is 

possible to introduce the high (+)-gossypol seed trait into Uzbek cotton lines to provide plants 

with agronomic traits suitable for growing in Uzbekistan; 

-these plants are no more susceptible to insect pests and pathogens than normal cotton 

cultivars. 

For previous years investigate the character of inheritance and variability of diseases 

resistance to such pathogens as Verticcillium dahliae Kleb, Thelaviopsis bazicola, 

Rhizoctonia solani and evaluation of developed progenies for resistance to Helicoverpa 

armigera (Hubner) in artificial conditions, the total of gossypol and (+)-gossypol in seeds and 

other important parameters of various hybrid generations [8]. 

Based on the above researches, we will analyse in this paper some research results 

regarding to Heliothis armigera resistance of progenies developed with the participation of 

ecologically-geographically and genetically distant hybridization. 

The results of the first observation of the first set of hybrids under isolated conditions 

showed that the F5BC3S1-47-8-1-17 x S-6532 with the level of (+) - gossypol 91.4% was not 

affected by Heliothis armigera (Table-1). Among the studied only in the combination 

F5BC3S1-47-8-1-17 x S-6524 with a high level of (+) - gossypol (91.2%), a relatively high 

affection with Heliothis armigera was observed. In the remaining cases, there was no 

significant difference of affection in depending of the level of (+)-gossypol. 

The second observation of the damage of plants with a different level of (+)-gossypol 

in seeds showed resistance of high (+) - gossypol (91.4%) progenies to Heliothis armigera. It 

should be noted that all combinations with the level of (+)-gossypol over 91%, in contrast to 

the hybrids of the progenies with a low level of (+) - gossypol, were less affected (5 and lower 

percentages). 
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Table 1. Dynamics of affection of cotton hybrids 5נ by Helicoverpa armigera. 

ˉ ʂʦʤʙʠʥʘʮʠʷ 

(+
)-

g
o

s
s
y
p
o

l, %
 

T
o

ta
l 
g

o
s
s
y
p

o
l,
 %
 1-Observation 2-Observation 3-Observation 

Density of population, 10 

plants,n 

Affect

ed, % 

Density of population, 10 

plants,n 

Affected

, % 

Density of population, 10 

plants,n 

Affe

cted, 

% 

Eggs,n 

Caterp

illars,

n 

Affected 

buds, n 
Eggs,n 

Cate

rpill

ars,n 

Affecte

d buds, 

n 

Eggs,n 
Caterpi

llars,n 

Affe

cted 

buds

, n 

1 F5BC3S1-47-8-1-17 ʭ S-6524  75.6  0.87 0.05 0 0 5.0 0.05 0 0.05 5.0 0 0.1 0.05 10.0 

2 F5BC3S1-47-8-1-17 ʭ S-6530  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 F5BC3S1-47-8-1-17 ʭ S-6532  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 F5BC3S1-1-6-3-15 ʭ 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 F5BC3S1-1-6-3-15 ʭ S-6530  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 F5BC3S1-1-6-3-15 ʭ S-6532  78.5 0.56 0.25 0 0.1 25.0 0.05 0.05 0.15 10.0 0 0.1 0.2 10.0 

7 F5BC3S1-47-8-1-17 ʭ S-6524  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 F5BC3S1-47-8-1-17 ʭ S-6530  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 F5BC3S1-47-8-1-17  ʭ S-6532  91.4 0.79 0 0 0 0 0 0 0 0 0.05 0 0 5.0 

10 F5BC3S1-1-6-3-15 ʭ S-6524  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 F5BC3S1-1-6-3-15 ʭ S-6530  93.1 1.23 0.15 0 0.15 15.0 0 0.05 0.1 5.0 0.05 0 0.1 5.0 

12 F5BC3S1-1-6-3-15 ʭ S-6532  92.3 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 affection of cotton hybrids 6נ with Heliothis armigera.  

 

ˉ Hybrids  

(+
)-
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o
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s
y
p
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l 

    

, 
%
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o
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l 
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s
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1-Observation 2- Observation 

Average degree 

of affecting for 2 

observation,% 

Density of population, 10 

plants,n  

Affected

, % 

Density of population, 10 

plants,n 

Affected, 

% 

Eggs,n 
Caterpill

ars,n 

Affected 

buds, n 

Eggs,

n 

Caterpill

ars,n 

Affecte

d buds, 

n 

1.  F6BC3S1-47-8-1-17 ʭ S-6524 91,1 0,65 12 1 3 13.0 1 3 9 4.0 8.5 

2.  F6BC3S1-47-8-1-17 ʭ S-6530 91,8 1,03 14 2 8 16.0 2 4 15 6.0 11.0 

3.  F6BC3S1-47-8-1-17 ʭS-6532 91,8 1,32 16 1 5 17.0 3 5 11 8.0 12.5 

4.  F6BC3S1-1-6-3-15 ʭ S-6524 90,0 1,12 18 3 6 21.0 2 6 13 8.0 14.5 

5.  F6BC3S1-1-6-3-15 ʭ S-6530 90,8 1,45 6 0 0 6.0 0 2 6 2.0 4.0 

6.  F6BC3S1-1-6-3-15 ʭ S-6532 91,0 0,87 10 0 2 10.0 1 0 4 1.0 5.5 

7.  F6BC3S1-47-8-1-17 ʭ S-6524 77,6 0,89 7 0 4 7.0 0 2 0 2.0 4.5 

8.  F6BC3S1-47-8-1-17 ʭ S-6530  74,4 1,23 6 2 8 8.0 0 5 13 5.0 6.5 

9.  F6BC3S1-47-8-1-17 ʭ S-6532  78,4 0,92 8 0 3 8.0 1 2 9 3.0 5.5 

10.  F6BC3S1-1-6-3-15 ʭ S-6524 75,4 0,91 17 4 8 21.0 2 8 15 10.0 15.5 

11.  F6BC3S1-1-6-3-15 ʭ S-6530 77,3 1,16 10 1 3 11.0 1 3 9 4.0 7.5 

12.  F6BC3S1-1-6-3-15 ʭ S-6532 78,0 0,68 12 2 4 14.0 1 5 8 6.0 10.0 

13.  F6L-10/04 x BC3S1-1-6-3-15 81,0 1,19 20 3 7 23.0 3 6 15 9.0 16.0 

14.  F6L-10/04 x BC3S1-1-6-3-15 70,0 0,98 5 1 2 6.0 0 3 5 3.0 4.5 
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The results of the 3-observation of the damage by Heliothis armigera showed that the 

pest is being moved in depending of the level of (+)-gossypol. In other words, among the 

hybrids of this generation with a high level of trait, only in two cases, i.e. in the combinations 

F5BC3S1-47-8-1-17 x S-6524 and F5BC3S1-1-6-3-15 x S-6524, the damage were observed at 

the level 15% and 10%, respectively. The remaining progenies were affected up to 5 %. 

However, the percentage of affection with Heliothis armigera increased (except for the 

combination F5BC3S1-47-8-1-17 x S-6530) at hybrids with a relatively low level of (+) - 

gossypol. 

The results of first observation of hybrids F6 under the conditions of a greenhouse, 

showed that all combinations with both a high (above 90%) and low (below 70%) level of (+) 

- gossypol were affected by Heliothis armigera (Table-2). Among the studied, the hybrid 

F6BC3S1-1-6-3-15 x S-6530 with a relatively high content of (+) - gossypol (90.8%), was less 

affected (6%). 

The results of monitoring of susceptibility to Heliothis armigera at the first 

observation showed that the pest is populated depending on the level of (+)-gossypol. In other 

words, among F6 hybrids with a high level of (+) -gossypol, only in two cases, i.e. at F6L-

10/04 x BC3S1-47-8-1-17 and F6BC3S1-1-6-3-15 x S-6524, 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 by Heliothis armigera from 6% (F6BC3S1-1-

6-3-15 x S-6530) up to 17% (F6BC3S1-47-8-1-17 x S-6532).  

Thus, it was found that the studied progenies F6 with high (+)-gossypol were relatively 

resistant to the cotton bollworm in comparing to progenies with low level (+)-gossypol. 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 level of (+)-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 as F3Bukhoro-8 x BC3S1-1-6-3-15 (62%), F3Turon x 

BC3S1-1-6-3-15 (67%), F3Surkhon -14 x BC3S1-1-6-3-15 (79%) and F3I-9871 x BC3S1-1-6-

3-15 (75%), developed from a relatively resistant parent form (BC3S1-1-6-3-15) with high 

(+)- gossypol in seeds (93.8%), were affected with Heliothis armigera in less degree (with 

respective affection 25%, 50%, 40% and 40%). 

Among the hybrids F5 with a high level of (+) - gossypol in the seeds, only in one case 

the damage was 50% (F5BC3S1-1-6-3-15 x S-6530), and in the remaining cases susceptibility 

were 55- 65%. In contrast to the above, hybrids of this generation with a low level of (+) - 

gossypol in seeds, differed in relative tolerance to the Heliothis armigera. For example, 

susceptibility of  F5BC3S1-47-8-1-17 x S-6532 and F5BC3S1-1-6-3-15 x S-6532 - with low 

(+)-gossypol were 15% and 20%, respectively. The remaining hybrids of this generation with 

a low level of (+)-gossypol were affected by a Heliothis armigera from 30% up to 45%. 

 

Table 3. Resistance hybrids with different levels of (+) - gossypol in seeds to Heliothis 

armigera  (in Petri  dishes) 

Initial forms and hybrids  (+)- gossypol, % Affected,% 

S-6524 77.0 55,0 

S-6530 70.0 45,0 

S-6532 75.0 55,0 

L-10/04 61.0 40,0 

BC3S1-47-8-1-17 93.3 45,0 
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BC3S1-1-6-3-15 93.8 35,0 

F3Turon x BC3S1-47-8-1-17 62,0 75,0 

F3Turon x BC3S1-1-6-3-15 67,0 50,0 

F3Bukhoro-8 x BC3S1-47-8-1-17 64,0 65,0 

F3 Bukhoro -8 x BC3S1-1-6-3-15 62,0 25,0 

F3Surkhon-14 x BC3S1-47-8-1-17 75,0 50,0 

F3Surkhon-14 x BC3S1-1-6-3-15 79,0 40,0 

F39871-I x BC3S1-47-8-1-17 60,0 65,0 

F39871-I x BC3S1-1-6-3-15 75,0 40,0 

F5BC3S1-47-8-1-17 ʭ S-6524 90,9 55,0 

F5BC3S1-47-8-1-17 ʭ S-6530 92,8 65,0 

F5BC3S1-47-8-1-17 ʭ S-6532 92,0 60,0 

F5BC3S1-1-6-3-15   ʭ S-6524 91,3 60,0 

F5BC3S1-1-6-3-15   ʭ S-6530 91,8 50,0 

F5BC3S1-1-6-3-15  ʭ S-6532 91,5 85,0 

F5BC3S1-47-8-1-17 ʭ S-6524 78,0 35,0 

F5BC3S1-47-8-1-17 ʭ S-6530 77,1 30,0 

F5BC3S1-47-8-1-17 ʭ S-6532 80,1 15,0 

F5BC3S1-1-6-3-15   ʭ S-6524 76,3 45,0 

F5BC3S1-1-6-3-15   ʭ S-6530 71,5 35,0 

F5BC3S1-1-6-3-15   ʭ S-6532 69,0 20,0 

F6BC3S1-1-6-3-15   ʭ S-6524 71,9 30,0 

F6BC3S1-1-6-3-15   ʭ S-6530 76,7 35,0 

F6BC3S1-1-6-3-15   ʭ S-6532 78,5 40,0 

F6BC3S1-47-8-1-17 ʭ S-6524 91,2 75,0 

F6BC3S1-47-8-1-17 ʭ S-6530 91,4 55,0 

F6BC3S1-47-8-1-17 ʭ S-6532 93,1 70, 0 

F6BC3S1-1-6-3-15   ʭ S-6524 92,1 55,0 

F6BC3S1-1-6-3-15   ʭ S-6530 92,4 60,0 

F6BC3S1-1-6-3-15   ʭ S-6532 92,3 65,0 

F6L-10/04x   BC3S1-47-8-1-17 80,0 60,0 

F6L-10/04x   BC3S1-47-8-1-17 65,0 40,0 

F7BC3S1-47-8-1-17 ʭ S-6524 91,1 80,0 

F7BC3S1-47-8-1-17 ʭ S-6530 91,8 60,0 

F7BC3S1-47-8-1-1 ʭ S-6532 91,8 65,0 

F7BC3S1-1-6-3-15   ʭ S-6524 90,0 55,0 

F7BC3S1-1-6-3-15   ʭ C-6530 90,8 70,0 

F7BC3S1-1-6-3-15  ʭ C-6532 91,0 90,0 

F7BC3S1-47-8-1-17 ʭ C-6524 77,6 35,0 

F7BC3S1-47-8-1-17 ʭ C-6530 74,4 25,0 

F7BC3S1-47-8-1-17 ʭ C-6532 78,4 15,0 

F7BC3S1-1-6-3-15   ʭ C-6524 75,4 25,0 

F7BC3S1-1-6-3-15   ʭ C-6530 77,3 30,0 

F7BC3S1-1-6-3-15   ʭ C-6532 78,0 30,0 

F7ʃ-10/04x   BC3S1-47-8-1-17 81,0 60,0 

F7ʃ-10/04x   BC3S1-47-8-1-17 70,0 35,0 
 

 

Among the hybrids F6, comparative resistance with a low level of (+) - gossypol and a 

relatively high affection of buds with a high level of (+)-gossypol (over 90%) are also 

observed. For example, the damage of buds with a low (+)-gossypol was from 30% 

(F6BC3S1-1-6-3-15 x S-6524) up to 40% (F6BC3S1-1-6-3-15 x S-6532 and F6L-10 / 04x 

BC3S1-47-8-1-17), and with a high level of (+) - gossypol - from 55% (F6BC3S1-47-8-1-17 x 

S-6530 and F6BC3S1-1-6-3-15 X S-6524) up to 70% (F6BC3S1-47-8-1-17 x S-6532). The 
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similar dates of damaging of buds with different levels of (+) - gossypol were observed at 

hybrids F7.  

Thus, on the basis of the obtained results of the study of comparative resistance to 

Heliothis armigera among hybrids of different generations in petri dishes, it was established 

that progenies with a different levels of (+) - gossypol, a definite pattern is observed for 

affection. Genotypes with a low level of (+)- gossypol are affected by Heliothis armigera to a 

certain extent less than hybrids with high (+)-gossypol level. Although the incidence of the 

initial accession BC3S1-1-6-3-15 with a high level of gossypol does not preclude the 

possibility of developing of resistant genotypes with a high level of (+)-gossypol, which 

requires additional studies in this direction. 
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EVOLUTION AND THE FORECAST OF DEVELOPMENT OF THE IRRIGATED 

SOILS of BUKHARA REGION  

Sevara Nazarova, Researcher; Rahmon Kurvontoev, 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 long-term meliorative measures, takyr-

meadow, old-meadow meadows combined with marsh-meadow and solonchak soils, gray-

brown soils transformed into old irrigated meadow alluvial soils. Old meadow meadow 
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alluvial soils 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. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʠ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ɹʫʭʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʘʢʳʨʥʦ-ʣʫʛʦʚʳʝ, 

ʩʪʘʨʦʟʘʣʝʞʥʳʝ ʣʫʛʦʚʳʝ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʤʠ ʠ ʩʦʣʦʥʯʘʢʘʤʠ, ʩʝʨʦ-ʙʫʨʳʝ 

ʧʦʯʚʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʪʘʨʦʦʨʦʰʘʝʤʳʝ ʣʫʛʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ. 

ʉʪʘʨʦʟʘʣʝʞʥʳʝ ʣʫʛʦʚʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ʙʳʣʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʟʘʩʦʣʝʥʠʶ: ʦʪ ʩʣʘʙʦ ʟʘʩʦʣʸʥʥʳʭ ʜʦ ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦ ʟʘʩʦʣʸʥʥʳʭ. ʇʨʠʨʦʩʪ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʧʨʦʠʟʦʰʣʘ ʟʘ ʩʯʝʪ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ, ʨʘʥʝʝ ʥʝ ʦʩʚʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
 

 

ɸʥʥʦʪʘʮʠʷ 

ʄʘץʦʣʘʜʘ ɹʫʭʦʨʦ ʚʠʣʦʷʪʠ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʪʘʜʨʠʞʠʡ ˄ʟʛʘʨʠʰʠ ʚʘ ʪʘʰʭʠʩʠ 

ʠʟʦ״ʣʘʥʛʘʥ.  ʂ˄ʧ ʡʠʣʣʠʢ ʤʝʣʠʦʨʘʪʠʚ ʪʘʜʙʠʨʣʘʨ ʥʘʪʠʞʘʩʠʜʘ ʪʘץʠʨ-˄ʪʣʦץʠ, ʪʘʰʣʘʥʜʠץ 

˄ʪʣʦץʠ, ʙʘʪץʦץ-˄ʪʣʦץʠʣʘʨ ʙʠʣʘʥ ʙʠʨʛʘʣʠʢʜʘ, ʰ˄ʨʭʦʢʣʘʨ, ʩʫʨ ʪʫʩʣʠ-ץ˄ʥסʠʨ ʪʫʧʨʦץʣʘʨ 

˄ʪʣʦץʠ ʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨʛʘ ʘʡʣʘʥʛʘʥ.  ʊʘʰʣʘʥʜʠץ ˄ʪʣʦץʠïʘʣʣʶʚʠʘʣ ʪʫʧʨʦץʣʘʨ ʪʫʨʣʠ 

ʜʘʨʘʞʘʜʘ ʰ˄ʨʣʘʥʠʰʛʘ ʯʘʣʠʥʛʘʥ: ʢʘʤ ʰ˄ʨʣʘʥʛʘʥʣʠʢʜʘʥ ʪʦʨʪʠʙ ˄ʨʪʘʯʘ ʚʘ ʢʫʯʣʠ 

ʰ˄ʨʣʘʥʛʘʥʣʠʢ ʜʘʨʘʞʘʩʠʛʘʯʘ. ʉʫסʦʨʠʣʘʜʠʛʘʥ ʝʨʣʘʨʥʠ ʢ˄ʧʘʡʠʰʠ  ʷʥʛʠʜʘʥ 

˄ʟʣʘʰʪʠʨʠʣʛʘʥ ʘʚʚʘʣ ˄ʟʣʘʰʪʠʨʠʣʤʘʛʘʥ ״ʫʜʫʜ ״ʠʩʦʙʠʛʘ ʦʰʛʘʥ. 

                 

The lower part of the valley of river Zarafshan settles down in the desert zone 

differing in climate. Development of zone soils (gray-brown, desert sandy and also saline 

soils) happens on desert type of soil formation here. In hydro morph mode of moistening 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 [1-6], during soil researches in the thirties in left-bank 

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 3-5m. In the winter ground waters rose to 2-3m and in a certain measure 

influenced soil formation processes. Ground waters were generally fresh and low-mineralized. 

In right-bank part of the delta probably the soils irrigated meadow soils also dominated. There 

are no direct 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 (1,5-2m) by the agro irrigational horizon which 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 soils made 1,5-2,5%. In the 

below-lying horizons  the quantity of a humus didn't go down to 2-2,5m lower than 0,5%. 

The soils which are old irrigated meadow soils were mainly not salted and weakly 

salinized (the dense rest of 0,1-0,5%). Average salinized soils met much 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 CO2 of carbonates on a profile fluctuated from 6,8 to 9,8%. 
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Along with the soils irrigated meadow soils in left-bank part of the delta meadow soils 

at a bedding of ground waters of 1-3m were formed. They occupied the central part of the 

described territory along the canal Shakhrud and further all east suburb 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 was heavy, is more rare sandy loam. 

Being formed at a close bedding of fresh or low-mineralized ground waters, meadow 

soils became covered by the violent vegetation promoting formation of a powerful turf (10-12 

cm) with pronounced structure of soils. The maintenance of a humus in the cesspits horizon 

reached 3,5%. In the powerfully saline soils the vegetable cover was rare, a turf fragile and 

less powerful. The maintenance of a humus in her made 1,0-2,2%. Content of gross 

phosphorus in soils fluctuated in a profile within 0,168-0,117%, potassium ï 1,797-2,354%. 

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 horizon the content of salts reaches 1,6-4,0%, in underlying ï to 0,3-0,6%. 

On Karakul part of the delta of Zarafshan before construction of the Amu-Karakul 

canal at a deep bedding of ground waters (3-5m) soils irrigated meadow soils developed [4]. 

They on properties were close to the soils of the Bukhara part of the delta of Zarafshan which 

are old irrigated meadow 

The genetics land-reclamation soil background dominating in the lower, deltoid part of 

the valley of river Zarafshan on whom soils of nowadays developed soil cover developed 

further was it 80 years ago.  

In 1963. year republican 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 capital melioration 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 meadow 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 spoke about their 

long former use under the irrigated agriculture. 

 The humus horizon reached the power of 70-100 cm. The arable horizon of these soils 

contained 1,2-1,4% of a humus. It is much less, than in the cesspits horizon the old salinized 

structured meadow soils. But it is clear, the humus which is contained in the 10-12cm cesspits 

horizon, was redistributed in an arable layer which power is 2-3 times more. Nitrogen soils 

have held 0,103-0,135%. 

Gross phosphorus in soils there were 0,117-0,210% that exceeded 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 washed-out soils prevailed, average salinized met 

seldom, highly salinized was almost not. Nevertheless, 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 new, earlier 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 evolution) speak rapidly the semi - hydro 

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. In right-bank part the soils 

which are old irrigated meadow soils have been widespread more widely ï in Peshku, 

Shafirkan and Gizhduvan districts. But the prevailing space in right banks was occupied by 

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 significant area 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 reached 70-100cm. The maintenance of a 

humus and nitrogen in the arable horizon of these old irrigated meadow soils was lower (0,9-

1,1% and 0,05-0,07%), 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 thirty-year period 

(1932-1963) 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 became in favor of 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 (70-100cm). His mainly average and easy mechanical 

structure power of the humus horizon made 50-70cm. It is slightly more humus and nitrogen 

in the arable horizon of these soils (0,9-1,3% and 0,08-0,12%), than in the old irrigated 

meadow soils of the Bukhara delta which have passed the same evolutionary way. Gross 

phosphorus there was also more (0,152-0,201%). 

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 salinized. There were few weakly salinized soils. 

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 salted - 18, 

weakly salinized -53%, the average salinized ï 28%, highly salinized ï 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 had the powerful 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 made from 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 phosphorus ï from 0,114 to 

0,168%. 

The melioration condition of the soils which are old irrigated meadow soils has 

worsened a little. 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 salinization was the 

following: the weakly salinized ï 80%, the average salinized ï 14%, the highly salinized ï 

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 in the territory of Zarafshan 

are the old irrigated meadow soils. The soil cover for last 50 years (1963-2013) 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 70-100cm. 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 is much 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 phosphates ï from 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 spacing ï from 3-150 to 175-400 

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 provided poorly. The 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 by the materials collected on four key farms, soils on extent of 

salinization are distributed as follows: weakly salinized ï 48%, the average salinized ï 29%, 

the highly salinized ï 23%. Thus, the melioration condition of modern soils of  Zarafshan has 

considerably 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 1932-2013 looks in the 

following look: 

                                                                                                OirMT -0,1  

                                                                              OirMT -1(2,3)   OirMʘ -1,2,3 

Bukhara part delta                        OirMT -0,1(2)  

                                                                                    OirMa-1,0 Ÿ OirMʘ-1,2,3  

 

Bukhara part delta                        OldbedMʘ-3 Ÿ OirMa -1,0(2) Ÿ OirM -1,2,3  

 

Karakul part delta                         OirMT -1,2 Ÿ OirMa -2(3) Ÿ OirMa -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 on the  deposits gray-brown 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 soils ï from 0,2 to 0,6%. Carbonates ï 3-6%.  

Virgin gray-brown soils from a surface aren't salted, but showed very low percents. 

Content of salts at a depth of 0,3-0,6 m reaches 1-2%.  

The development of these lands which is followed by vegetative and washing 

waterings causes raising of ground waters to 3-4 m and evolution of automorphic gray-brown 

soils at the first stage of development in semi-hydromorphic gray-brown and meadow. On 

mechanical structure the new irrigated gray-brown and meadow soils sandy loam on sandy 

loam and sandy and sandy skeletal deposits. On a profile in them crystal  of plaster and rare 

rusty spots meet. 
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The maintenance of a humus in the arable horizon new irrigated gray-brown and 

meadow soils varies from 0,4 to 0,8%, nitrogen ï 0,036-0,087%. Security of soils with mobile 

forms of phosphorus and potassium in the arable horizon low (respectively 12-27 and 50-200 

mg/kg of the soil.  

Carbonates in a profile of 5-6%. Soils are salted in weak degree, places washed out. 

Type of salinization of soils ï chloride -sulfate. 

Evolution of gray-brown soils takes place at the substandard, patrimonial and specific 

levels and looks as follows: 

                               VirCB-0 é Ÿ NewDʉB-0 (1) Ÿ NewICM-1(0)  

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 of a hydromorphozation  of soils prevails. It is promoted high extent of use of lands 

under an irrigation both insufficient natural and artificial fitness of the territory. Especially it 

belongs to average and lower parts of the Bukhara delta of Zarafshan and to Karakulskaya. 

Increase of level of the mineralized ground waters above critical level causes 

salinization of soils, as is reflected in the scheme of evolution of soils for the 80ôs period. 

Sharp differences in salinization of soils of upper courses of the Bukhara 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 melioration of lower reaches of Zarafshan the above-stated 

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 extraordinary climate 

dominates and hydrogeological conditions are characterized by steadily high standing in 

various degree of the mineralized ground waters (1-3 m), change of soils happens generally 

on patrimonial, specific less often substandard levels. Here very intense 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 Kholmurodova, PhD; 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 with economically valuable 

traits was high. 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘʩʣʝʜʦʚʘʥʠʝ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʫ ʢʦʥʚʝʨʛʝʥʪʥʳʭ ʛʠʙʨʠʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʦʣʫʯʝʥʥʭr ʧʦ ʧʨʠʥʮʠʧʫ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʘ ʪʘʢʞʝ  ʦʙʲʝʜʠʥʝʥʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ 

ʠ ʥʝʧʦʣʥʳʭ ʚʦʟʚʨʘʪʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ. ʋ ʢʦʥʚʝʨʛʝʥʪʥʳʭ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʧʨʠʥʮʠʧʫ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ʠ ʥʝʧʦʣʥʳʭ ʚʦʟʚʨʘʪʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʦʪʙʦʨʘ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʛʘʱʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʙʳʣʦ ʚʳʩʦʢʦʡ. 

 

ɸʥʥʦʪʘʮʠʷ 

 ʘʤʜʘ ʙʠʨʣʘʰʛʘʥ״ ʟʘʜʘ ʪʨʘʥʩʩʛʨʝʩʩʠʚ ʨʝʢʦʤʙʠʥʘʮʠʷʣʘʰ ʧʨʠʥʮʠʧʠ ʘʩʦʩʠʜʘ˄נ

ʪʨʘʥʩʛʨʝʩʩʠʚ ʨʝʢʦʤʙʠʥʘʮʠʷʣʘʰ ʧʨʠʥʮʠʧʠ ʚʘ ʪ˄ʣʠץʩʠʟ ץʘʡʪʘ ʯʘʪʠʰʪʠʨʠʰ ʫʩʣʫʙʣʘʨʠ 

ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ ʢʦʥʚʝʨʛʝʥʪ ʜʫʨʘʛʘʡʣʘʨʜʘ ʪʝʟʧʠʰʘʨʣʠʢʥʠʥʛ ʠʨʩʠʡʣʘʥʠʰʠ, 

˄ʟʛʘʨʫʚʯʘʥʣʠʛʠ ʚʘ ʰʘʢʣʣʘʥʠʰʠʥʠ ץʠʸʩʠʡ ʪʘ״ʣʠʣ ץʠʣʠʥʜʠ. ɹʠʨʣʘʰʛʘʥ ʪʨʘʥʩʛʨʝʩʩʠʚ 

ʨʝʢʦʤʙʠʥʘʮʠʷʣʘʰ ʧʨʠʥʮʠʧʠ ʚʘ ʪ˄ʣʠץʩʠʟ ץʘʡʪʘ ʯʘʪʠʰʪʠʨʠʰ ʫʩʣʫʙʣʘʨʠ ʘʩʦʩʠʜʘ 

ʜʫʨʘʛʘʡʣʘʰʜʘʥ ʦʣʠʥʛʘʥ ʢʦʥʚʝʨʛʝʥʪ ʰʘʢʣʣʘʨʜʘ ʦʨʘʩʠʜʘʥ ʭ˄ʞʘʣʠʢ ʫʯʫʥ ץʠʤʤʘʪʣʠ 

ʙʝʣʛʠʣʘʨʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ʛʝʥʝʪʠʢ ʞʠ״ʘʪʜʘʥ ʙʦʡʠʪʠʣʛʘʥ ʛʝʥʦʪʠʧʣʘʨʥʠ ʪʘʥʣʘʰ ʠʤʢʦʥʠʷʪʠ 

ʶץʦʨʠ ʙ˄ʣʜʠ. 
 

 

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 signs are kept in 

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 perfected methods of 

complex hybridization which is being applied in cotton selection is convergent hybridization 

which based on various principles. Convergent breeding is considered the most effective 

method for farm crops however, creating primary valuable raw materials on 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 beneficial gene signs 

through variety breeding in cotton too. It is 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 the chance of getting high level gene 

recombinations has been limited and 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 10-15% high to model species. One of the prolific ways of convergent crossing is 

transgressive recombination method, i.e in this complex hybrid breeding the amount of 

hereditary signs achieved to 50% of new borning strain of reccurrent species. Also, result of 

transgression gives an opportunity to distinguish new genetic variability source of 

recombinants. 

A number of scientific results have been taken in order to create valuable -economic 

signs of complex cotton species while carrying out investigations through various genetic and 

selection methods in the world, including the following results are obtained: worked out 

composit breeding method by scientists in the first generations of hybrids in order to extent 

20% or more of cotton productivity, on this method cotton sorts has been achieved which has 

high quality fiber and pest resistance in the condition of India and the crop area of them 

increased to more than 70%. Taken from 8 simply hybrid breeding which conducted among 

16 species created 1נ hybrids that have parents zigota plasma on the base of breeding among 4 

the first generation hybrids [11] and studied opportunity of expanding selection of a certain 

parents forms with complicated breeding ways according to positive complex signs [1]. 

At present the following priority investigations have been conducted by carrying out 

diversity methods of genetic and selection in order to create new sorts of cotton which have 

valuable- economic complex signs, including, application proper convergent methods when 

reduces productivity of farm crops because of different causes; applying amount of heredity 

signs of recurrent new strains which is taken by various methods; improvement creation 

methods resistance to various stress factors and harmonized valuable-economic signs. 

 A lot of investigations are being conducted by the world scientists on applying to 

various breeding methods cotton productivity and other plants selection. Including, 

S.Boroevich [1], ʄ.G.ʆdintsova [6], H.V.Harlan, M.L.Martini [11], R.Bernardo, G.Jonson, 

I.Dudley [9], B.Griffing [10], S.N.Kadapa [12] and others investigated on importance of 

applying various breeding methods in farm crop selection and created a number of genetical 

concentrated species of plants. Also applying convergent, couple and complicated breeding 

methods in cotton plant allowing wide opportunities were admitted by researchers as 

ɸ.E.Egamberdiev [7], R.G.Kim [4],P.Sh.Ibragimov [3], Sh.E.Namazov [5]. In most 

researches through couple breeding method allows to get recombinants which have 

extensively variability on hereditary side and also have valuable ï economic signs for 

selection. However, it has not been sufficiently studied to apply various convergent breeding 

methods in order to get recombinants which have complex characteristics and new genetic 

variability and define the level of collecting process of heredity signs and productivity on 

comparing with different methods.  

The aim of the research is to define theoretical and practical creation features of cotton 

plant which has new 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 research are main ancestors of convergent hybrids that taken by 

breeding on 4 complex inter hybrid transgressive recombination with G.hirsutum L. an 8 pair 

strains of cotton plant which belong to ʊʦʰʢʝʥʪ-6 strains, ʉ-6532, ʆץʜʘʨʸ-6, ʖʣʜʫʟ, ʉ-9070, ʉ-

4911; by jointed transgressive recombination principle and incomplete recrossing way ɸʥ-

ɹʦʸʚʫʪ-2, ʖʣʜʫʟ, פʠʨסʠʟ-3, ʆץʜʘʨʸ-6, ʉ-4911, ʉ-2609, ʆʤʘʜ, ʉ-9070, ɸʥ-415, ʉ-6524 

family species serve that accomplished through the method of convergent hybridization.  

Phenalogical and laboratory analyses are conducted with the help of general accepted 

methods of hybrid plants. According to signs coefficient of dominancy was determined by the 

formula of S.Wright. Tests on convergent hybridization were shown in the book by 

S.Boroevich ñPrinciples and methods of plant selectionñ. 1 and 2 variants of tests worked out 
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as Mac Key proposed (5 species ɸ is-50-50-50% and 5 species ɸ is -50%-75%-75%) [1]. 

General methods of selection and seeds, applied to B.A.Dospekhov method on base of 

mathematics and statistics principles. All gained results accomplished on genetic and 

selection base.  

Experiments were conducted at the cotton selection, seed breeding and production 

agrotechnologies scientific-research institute during 2002-2016 years. The Institute is situated 

in 3 km north-eastern of Tashkent city, northern latitude is 4120,while eastern lontitude is 

69Á18 in the territory of Tashkent region, Kibray district. Soil of the experiment field is 

simple virgin soil and subterranean water is very deep (7-8 m). Climate is sharply 

changeable,dayly temperature amplitude is high and the height of surface the area is 584 m 

from the sea level. Cloudless 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 preliminary autumn cold was at the end of October. 

Temperature of the testing field is covenient to grow and thrive normally of the cotton plant 

(25-26ÁC). 

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

used: 

1.Complex hybridson the 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 hybrids 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 discovered new species and 

forms which had positive complex economic signs on genetic side. While in cotton plant 

which has medium fiber convergent hybridization method is being extensively applied since 

2002 in order to get primary raw material that had high level valuable complex signs for 

economy. In 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 economy was studied. 

Diverse breeding methods like couple, pair, and stage, complex, be-cross were 

recommended as well as convergent and dividend breeding methods by Mac Key in 1962. 

Convergent hybridization is one of the complex hybridization that means as a result of 

breeding combining and embodying of all economic signs in one genotype. Materials which 

can meet the society needs at the same time fertile, early ï maturing, with high fiber 

producing, with high quality which correspond to world models, resistant to diseases , pests 

and stress factors have been created.  

Having many years passed in developed countries ʄʘʩ ʂʝʫ [1] proved expendient 

application of the following variants of convergent hybridization when the fertility reduced by 

various causes: 

1. Convergent breeding on the base of maximum recombination principle (8 

species strains have been used, type-ɸ 50-25-13%) ; 

2. Convergent breeding on the base of transgressive recombination principle; (5 

species, type ɸ -50-50-50%) 

3. Convergent breeding on the base of combined transgressive recombination 

principle and incomplete rebreeding; (5 species, type -ɸ -50-75-75%) 

4. Reconvergent breeding (5 species, type ɸ -50-75-88-94-94%) 
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Difference between these methods indicates keeping amount of hereditary reccurent 

species in new strains. In complex dividend breeding hereditary signs were 12,5% and while 

complete rebreeding showed 93,7% . 

Presently, we are investigating on the following convergent hybridization variants 

which mentioned above: 

-convergent breeding on the base of transgressive recombination principle (on 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 transgressive recombination 

principle - (5 species, type ɸ -50-50-50%) investigations accomplished in the laboratory 

ñCotton genetics and cytologyòof. Tests were conducted in the experiment field of the 

institute.  

Comparative analysis of valuable economic signs in family and lines which have been 

achived by methods of transgressive recombination and incomplete re-breeding of combined 

transgressive recombination principle. In our researches main valuable economic signs in 

stability and its formation have been analyzed comparatively in upper generation hybrid and 

family; in artificial (ñFitortonò greenhouse)and in natural (field) conditions, in water 

deficiency (0-1-0 scheme) also resistance of upper generation hybrids and their families for 

some disease developed on the base of transgressive recombination of convergent 

hybridization and combined transgressive recombination principle with incomplete rebreeding 

methods. Similarity of systems phonologically with great importance in applying practice and 

their analysis have been considered carefully.  

Nowadays, researches are carried out on convergent hybridization of cotton-plantôs 

upper generation type; pair, compound and convergent hybrids, as well as on their families 

and systems. In the current article we emphasize indicators of vegetative 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 researches have been 

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 sign regularly in our 

studies.  

ñ50% of sprout generating d blossomò. When upper generation convergent raw 

materials have been studied comparatively according to sign, it was determined that 

convergent family type O-357-362(61.1 days), O-109-110(61.6 days), which were achieved 

on the base of transgressive recombination, blossomed earlier than other combinations and 

model type C-6524 in both irrigation conditions according to period ñ50% sprout generating 

and 50% blossomò (table 1)  

 The same families manifested ñ50% of sprouting-50% opening boxesò as well as 

early maturityò (relating to 110,3 days -105,7 days; 110 days -107,7 days). It is also recorded 

that ʆ-179-188 species earlier blossom opening pod for 50% and early maturity than the 

model sort.  

 Among upper generation families ʆ-105-108 family which taken by the method of 

combined transgressive recombination principle and incomplete rebreeding 50% blossom and 

50% opening pods may be distigiushed relating to suitable irrigation condition bloomed in 

60,0 days in water deficiency condition matured (0-20-0) 106,4 days and it showed rather 

early maturity. ʆ-117-120  
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Table 1. Indicators on vegetation term of convergent family and strains, 2015 y. 

 

Families  

Hybrid 

combinations 

ñ50% sprouting-50% blossomò, day ñ50% sprouting-50% opening boxesò, day 

Suitable watering (1-2-1) Water deficiency(0-2-0)  Suitable watering (1-2-1) Water deficiency (0-2-

0) 

MÑm 

 

ʫ  V% 

 

MÑm 

 

ʫ  V% 

 

MÑm 

 

ʫ  V% 

 

MÑm 

 

ʫ  V% 

 

Convergent hybrids on base of transgressive recombination 

ʆ-609-610 ɺʂ-2 67,3Ñ0,33 0,99 1,48 61,7Ñ0,47 2,12 3,45 110,5Ñ0,56 1,60 1,45 106,6Ñ0,55  1,36 1,28 

ʆ-357-362 ɺʂ-3 61,1Ñ1,13 2,78 4,55 60,83Ñ1,12 2,71 4,46 110,3Ñ0,73  2,75 2,50 105,7Ñ1,17 3,32 3,14 

ʆ-365-366 ɺʂ-5 65,5Ñ1,36 3,33 5,08 62,57Ñ0,30 1,15 1,85 110,7Ñ0,72 2,72 2,45 109,2Ñ0,53  2,00 1,83 

ʆ-363-364 ɺʂ-5 63.0Ñ1.58 3.16 3.84 62.3Ñ1.28 3.14 5.03 115,8Ñ0,66 1,48 1,28 112,5Ñ0,53 1,51 1,34 

ʆ-179-188 ɺʂ-8 66,3Ñ0,95 2,33 3,52 60,92Ñ0,64 2,4 3,94 111,5Ñ0,50 0,70 0,63 108,0Ñ0,78 2,20 2,04 

ʆ-109-110 ɺʂ-8 61,6Ñ1,05 2,58 4,20 59,0Ñ0,73 2,96 5,01 110,0Ñ0,42 1,33 1,21 107,7Ñ2,70 5,43 5,05 

 Convergent hybrids on base of combined transgressive recombination principle and incomplete rebreeding methods 

ʆ-965-966 F7 (ʂ1ʭʂ2) 61,0Ñ1,0 1.41 2.31 61Ñ1,0 1.41 2.31 108.9Ñ0.52 1.66 1.52 108.6Ñ0.33 0.57 0.53 

ʆ-233-234 F7 (ʂ3ʭʂ4) 62.4Ñ0.22 0.69 1.12 62.5Ñ0.28 0.57 0.92 108.9Ñ0.54 1.88 1.72 107.0Ñ0.48 2.04 1.91 

ʆ-97-100 F7 (ʂ5ʭʂ6) 61.34Ñ0.35 1.59 2.60 59Ñ0.57 1.15 1.95 108.6Ñ0.40 1.26 1.16 107.7Ñ0.59 2.05 1.90 

ʆ-105-108 F7 (ʂ7ʭʂ8) 60.66Ñ0.44 1.55 2.56 62,17Ñ1,13 2,78 4,48 107.1Ñ0.77 2.03 1.89 106.4Ñ0.54 1.88 1.76 

ʆ-109-112 F7 (ʂ9ʭʂ10) 60.5Ñ0.62 1.77 2.93 59.5Ñ0.95 1.91 3.21 109,0Ñ0.81 1.63 1.50 107.2Ñ0.42 1.62 1.51 

ʆ-117-120  F7 (ʂ11ʭʂ9) 61.14Ñ0.47 1.79 2.92 60.5Ñ0.71 1.76 2.91 109,0Ñ0.41 0.81 0.75 101.5Ñ0.5 0.7 0.69 

 Convergent strains 

 ʊ-482-483/07 60,33Ñ0,80 1,96 3,25 61,59Ñ0,61 2,74 4,45 103.2Ñ0.52 1.81 1.76 106.8Ñ1.22 2.99 2.80 

 ʊ-814-15/07 62,83Ñ1,13 2,78 4,43 62,12Ñ1,0 2,90 4,66 106.0Ñ0.66 2.97 2.80 104,0Ñ1,15 2,82 1,48 

 ʊ-484-85/07 60,59Ñ0,47 2,13 3,52 62,38Ñ0,5 2,37 3,81 104.8Ñ1.01 2.48 2.37 106.8Ñ0.32 1.42 1.33 

Model sort ʉ-6524 63,00Ñ0,68 1,92 3,01 62,09Ñ0,5 2,46 3,97 115.2Ñ0.30 1.09 1.02 113,7Ñ0,50 0,70 0,61 
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ʆ-117-120 family manifested much rather maturity in 101,5 days among all families. It is 

important to say that dispersion index of this family constituting 0,7, variability coefficient 

being 0,69% proved that it was in stable state. It was recorded that among strains ʊ-482-

483/07 bloomed in 60,3 days,in water shortage condition the pods opened in 103 days. 

To sum up, on vegetation period ʆ-117-120 family (101,5 days), ʆ-357-362 (61,1 

days), ʆ-109-110 (61,6 days), ( for both irrigation system relatively to 110,3 days -105,7 

days; 110 days -107,7 days), ʊ-482-483/07 (60,3 days; 103 days) was known as early matury 

sort and it could be used in genetic ï selection research to improve signs. 

According to field recordings and laboratory analyses in 2016 suitable watering 

indicators for (1-2-1) strain and convergent families were the following on the vegetation 

period. ( table 2). 

 

Table 2. Indicators on suitable watering system(1-2-1) in the period of convergent family 

and strains, 2016y 

 

-convergent on the base of transgressive recombination in the family ʆ-363-364, indicators 

on ñ50% sprouting, -50% blossomò signs made up 61,3 days and showed early bloomed 

comparatively to these block families. In its turn exactly this family demonstrated ñ50% 

sprouting -50% maturityò indicators on early maturity in 106,5 days. It was recorded that all 

separated families bloomed 1-2,3days earlier than the model ʉ-6524 (63,5 days) . Only ʆ-

365-366 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 indicators the family was more stable than 

others. 

families Hybrid 

combination

s 

ñ50% sprouting-50% 

blossomò, day 

ñ50% sprouting -50% ripeningò, 

day 

MÑm ʫ V% MÑm ʫ V% 

Convergent hybrids on base of transgressive recombination 

ʆ-609-610 ɺʂ-2 62,5Ñ1,23 3,01 4,82 110,6Ñ1,52 3,72 3,36 

ʆ-357-362 ɺʂ-3 62,4Ñ0,40 2,64 4,23 107,0Ñ0,72 4,67 4,36 

ʆ-365-366 ɺʂ-5 64,5Ñ0,50 0,70 1,09 117,0Ñ1,0 1,41 1,21 

ʆ-363-364 ɺʂ-5 61,3Ñ0,65 3,22 5,26 106,5Ñ0,88 4,35 4,08 

ʆ-179-188 ɺʂ-8 62,1Ñ1,02 2,90 4,67 110,6Ñ2,17 6,14 5,55 

Convergent hybrids by taken combined transgressiverecombination and incomplete 

rebreeding methods 

ʆ-965-966 F8(ʂ1ʭʂ2) 64,5Ñ0,50 0,7 1,09 110,5Ñ0,5 0,70 0,64 

ʆ-233-234 F8(ʂ3ʭʂ4) 64,0Ñ0,68 1,92 3,01 105,2Ñ0,72 20,5 1,95 

ʆ-97-100 F8(ʂ5ʭʂ6) 62,3Ñ0,32 2,26 3,62 103,0Ñ0,45 3,10 3,01 

ʆ-105-108 F8(ʂ7ʭʂ8) 61,1Ñ0,57 1,97 3,23 103,3Ñ1,21 4,20 4,07 

ʆ-109-112 F8(ʂ9ʭʂ10) 61,5Ñ0,50 1,0 1,62 104,5Ñ0,5 1,0 0,95 

ʆ-117-120  F8(ʂ11ʭʂ9) 62,3Ñ0,90 2,56 4,10 104,5Ñ0,5 1,0 0,95 

Convergent strains 

 ʊ-482-83/07 60,3Ñ0,80 1,96 3,26 106,3Ñ0,42 1,03 0,96 

 ʊ-814-15/07 62,8Ñ1,14 2,79 4,43 105,3Ñ0,89 2,06 1,96 

 ʊ-484-85/07 61,3Ñ0,45 2,03 3,31 105,2Ñ1,27 5,67 5,39 

Model species 

 ʉ-6524 63,5Ñ0,97 1,64 2,58 106,3Ñ1,76 4,32 4,06 
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ʆ-105-108, ʆ-109-112 families among convergent hybrid families which taken by 

combined transgressive recombination principle and incomplete rebreeding may be noted on 

the signs of ñ50% sprouting -50% blossomò bloomed 61 days earlier than the model ʉ-6524 

(63,5 days), it bloomed 2,4; 2 days earlier. However, ʆ-965-966 (64,5 days), ʆ-233-234 (64,0 

days) families were recorded as late blooming. ʆ-97-100 (103 days), ʆ-105-108 (103,3 

days)families demonstrated earlier maturity in next period of vegetation according to signs 

ñ50% sprouting , -50% ripeningò than 3-3,3 days model species ʉ-6524 (106,3 days). The 

other separated families according to signs were dominant to model species. 

ʆ-965-966 sort among families ripen in 110,5 days, it showed that it was late ripen for 

4,2days from the model of ʉ-6524. 

All separated strains expressed that they are equal or higher from the model strain 

according to vegetation indicators. In conclusion it is necessary to note that in proper watering 

system (1-2-1) among convergent hybrids ʆ-363-364 family which were taken by 

transgressive recombination, and the families ʆ-97-100, ʆ-105-108, ʆ-109-112 which were 

taken by combined transgressive recombination principle and incomplete rebreeding method, 

distinguished strains ʊ-482-83/07, ʊ-814-15/07, ʊ-484-85/07 which can be used to get 

primary raw materials in practical selection. 

According to researches on the project in 2016 y., shortage of water (0-2-0) condition 

of convergent family indicators in the vegetation period are the following. Table 3: 

- ʆ-365-366(60,3 days) family observed on positive resultsñ50% sprouting -50% blossomò 

among other convergent hybrid families that created by transgressive recombination. Idicators 

of signs of these convergent families which created on trangressive recombination were noted 

from 60,30 days (ʆ-179-188)to 62,7 days (ʆ-609-610) . Indicators of ñ50% sprouting-50% 

ripeningò demonstrated from these block ʆ-363-364 ripening in -104,3 days, this sort ʆ-179-

188- in 104,2 days , in the level of model (104,5 days) . 

- among convergent hybrids ʆ-97-100 family which taken combined transgressive 

recombination principle and incomplete rebreeding, ʆ-109-112 family according toñ50% 

sprouting -50% blossomò signs manifested in 59 days, in 59,5 convergent hybrids which 

taken by combined transgressive recombination principle and incomplete rebreeding method 

dominated blooming to other strains and models ʉ-6524 (61,0 days).  

 

Table 3. Indicators on shortage of water condition(0-2-0) in te vegetation period of 

convergent family and strains in 2016 y. 

 ̄ Families ñ50% sprouting-50% 

blossomò, day 

ñ50% sprouting-50% 

ripeningò,day 

MÑm ʫ V% MÑm ʫ V% 

Convergent hybrids on base of transgressive recombination  

ʆ-609-610 ɺʂ-2 62,7Ñ0,63 2,51 4,01 105,8Ñ1,07 4,28 4,05 

ʆ-357-362 ɺʂ-3 61,0Ñ0,68 1,92 3,01 105,1Ñ0,35 0,99 0,94 

ʆ-365-366 ɺʂ-5 60,3Ñ0,70 1,86 2,26 106,3Ñ0,40 1,02 0,86 

ʆ-363-364 ɺʂ-5 61,73Ñ1,04 1,79 3,43 104,3Ñ0,79 1,06 1,87 

ʆ-179-188 ɺʂ-8 60,30Ñ0,45 1,03 2,31 104,2Ñ1,07 3,67 3,39 

Convergent hybrids taken by combined transgressive rcombiation principle and 

incomplete rebreeding method  

 

ʆ-965-966 F8(ʂ1ʭʂ2) 61,0Ñ1,0 1,41 2,32 101,0Ñ1,0 1,41 1,40 

ʆ-233-234 F8(ʂ3ʭʂ4) 63,5Ñ0,86 1,73 2,72 104,0Ñ2,21 4,43 4,24 
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Indicators on ñ50% sprouting-50% ripeningò all these block families were noted as equal to 

model spices or being earlier maturity.The earliest maturity family ʆ-105-108 (100,5 days) 

was distinguished. 

Results on vegetation strains period analysis showed that all of the them on both 

indicators were equal to model strain or dominant, merely ʊ-482-83/07 sort ripening in 105,2 

days, ʉ-6524 (104,5 days) model manifested late ripening to 1,3 days. ʊ-814-15 sort was 

early mature material which distinguished among separated materials. According to 

information of 2015, it is neseccary to note that,through the period of vegetation ʆ-117-120 

family (101,5days), ʆ-357-362 (61,1days), ʆ-109-110 (61,6 days), (in both irrigation system 

relatively to 110,3 days-105,7 days; 110 days-107,7 days), ʊ-482-483/07 (60,3 days; 103 

days) manifesting early mature and it can be used in genetic ï selection investigations to 

improve signs. 

According to information of 2016, proper irrigation system (1-2-1), in the families ʆ-

363-364 of convergent hybrids through transgressive recombination, convergent hybrids ʆ-

97-100, ʆ-105-108, ʆ-109-112 families which taken through combined transgressive 

recombination and incomplete principle, ʊ-482-83/07, ʊ-814-15/07, ʊ-484-85/07 sorts that 

distinguished can be used to create early mature materials in practical ï selection. According 

to sign ñ50% sprouting -50% blossomò of convergent hybrid family O-365-366 on the base of 

transgressive recombination in the condition of water shortage (0-2-0) of the convergent 

family and strains, convergent hybrid O-97-100 which was taken by the method of combined 

transgressive recombination and incomplete re-breedings from O-109-112 families and strain 

of T-814-15/07;convergent hybrid families O-363-364,O-179-188, on base of transgressive 

recombination according to sign ñ50% sprouting-50% blossomò, convergent hybrids O-965-

966,O-105-108 which were taken by method of combined transgressive recombination and 

incomplete re-crossing have been determined. One of the important thing is to create early 

maturity materials from the O-109-112,O-117-120 families and the sort of T-814-15/07 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 convergent hybrids which were taken by method of transgressive recombination, and 

families which were taken with their availability may be used in the genetic-selection 

researches to improve signs. While applying convergent breeding transgressive recombination 

and incomplete rebreeding method was gained to high variability on signs in ancestors and 

created new dominant species according to all signs in the case of increased selection 

opportunities which was being used in production. Including, ʊ-482-483/07, ʊ-814-815/07 

strains had obviously main valuable ï economic complex signs advantage , while, ʊ-802-

03/07, ʊ-230/05 strains had early maturity qualities , ʊ-231-33/07 and ʊ- 244-4 5/07 strains 

had resistance to wilt qualities, ʊ- 802-03/07 had weight of one pod, producing fiber and 

ʆ-97-100 F8(ʂ5ʭʂ6) 59,0Ñ0,57 1,12 1,95 103,5Ñ1,25 2,51 2,43 

ʆ-105-108 F8(ʂ7ʭʂ8) 61,0Ñ0,57 1,15 1,89 100,5Ñ0,5 1,0 0,99 

ʆ-109-112 F8(ʂ9ʭʂ10) 59,5Ñ0,95 1,91 3,22 101,0Ñ1,0 2,0 1,98 

ʆ-117-120  F8(ʂ11ʭʂ9) 62,2Ñ1,03 2,06 3,31 101,7Ñ0,25 0,5 0,49 

Convergent strains 

 ʊ-814-15/07 61,0Ñ0,1 2,0 3,27 100,2Ñ2,25 4,5 4,48 

 ʊ-482-83/07 61,7Ñ1,18 2,36 3,82 105,2Ñ0,47 0,95 0,91 

 ʊ-484-85/07 62,2Ñ0,58 2,58 4,15 101,9Ñ0,49 2,19 2,15 

Model species 

 ʉ-6524 61,0Ñ1,0 1,41 2,39 104,5Ñ0,5 0,70 0,70 
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length of fiber features, ʊ-244-45/07 strains manifested high fiber producing, ʊ-236-37/07 

distinguished high indicators of fiber length. While ɺʂ-3 and ɺʂ-5 strains are high level 

donors on fiber quality. Since 2017 the sort of cotton ʉʇ-7302, which has average fiber is 

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

high harvesting level under State strain testcontrol. Stock seeds works on the ʂ-2, ʂ-5, ɺʂ-

12, ʂ2ʭʂ5, ʊ-814/815 strains of cotton plant is being worked out which were created by 

couple, complex and convergent hybridization methods in the elite farm of Surkhandarya 

region. In increasing species was taken 4,5-5,0 suplementary harvest comparatively to ʉ-6524 

model per hectare, fiber producing was high to 0,7, pods opening was at the highest point. 
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OPTIMIZATION OF IRRIGATED SOILS OF FERGANA VA LLEY BY 
INTRODUCING INNOVATIVE  AGRO-TECHNOLOGIES  

Abduvahob Ismonov, Ph.D; Nazimhon Kalandarov, Researcher; Uktamhon 
Mamajanova, Researcher 

 

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 physic-chemical 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 nature. The 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 introducing the 
innovational agro-technologies are presented. 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʌʝʨʛʘʥʩʢʦʡ 

ʜʦʣʠʥʳ. ʀʟʫʯʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʤʦʨʬʥʳʭ, 
ʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ 
ʦʧʨʝʜʝʣʝʥʳ, ʯʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʤʝʶʪ ʛʝʥʝʟʠʩ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʯʚ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 
ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. ʋʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ 
ʧʦʯʚ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ ʧʫʪʝʤ 
ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. 

 
ɸʥʥʦʪʘʮʠʷ 

ʄʘץʦʣʘʜʘ ʌʘʨסʦʥʘ ʚʦʜʠʡʩʠ ʪʫʧʨʦץ ץʦʧʣʘʤʠʥʠʥʛ ʟʘʤʦʥʘʚʠʡ ״ʦʣʘʪʠ ʢʝʣʪʠʨʠʣʛʘʥ. 
ɸʚʪʦʤʦʨʬ, ʛʠʜʨʦʤʦʨʬ ʚʘ ˄ʪʫʚʯʠ ʪʫʧʨʦץʣʘʨʥʠʥʛ ʛʝʥʝʪʠʢ ʚʘ ʤʦʨʬʦʣʦʛʠʢ ʭʦʩʩʘʣʘʨʠ, 
ʥʫʥʠʥʛʜʝʢ, ʘʩʦʩʠʡ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʥʠʥʛ  ʘʛʨʦʢʠʤʸʚʠʡ ʚʘ ʬʠʟʠʢ-ʢʠʤʸʚʠʡ 
ʭʫʩʫʩʠʷʪʣʘʨʠ ˄ʨʛʘʥʠʣʛʘʥ. ʃʘʙʦʨʘʪʦʨʠʷ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠ ʘʩʦʩʠʜʘ ʪʫʨʣʠ ʪʘʙʠʠʡ-
ʘʥʪʨʦʧʦʛʝʥ ʰʘʨʦʠʪʣʘʨʜʘʛʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʜʘ ʦʨʛʘʥʠʢ ʤʦʜʜʘʣʘʨ ʤʠץʜʦʨʠʥʠʥʛ 
ʚʫʞʫʜʛʘ ʢʝʣʠʰʠ ʤʠʥʪʘץʘʚʠʡ ʭʘʨʘʢʪʝʨʛʘ ʵʛʘʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. ʊʫʧʨʦץʣʘʨʥʠʥʛ 
ʰʘʢʣʣʘʥʠʰʠʛʘ ʪʘʙʠʠʡ ʠץʣʠʤ ʚʘ ʘʥʪʨʦʧʦʛʝʥ ʦʤʠʣʣʘʨʥʠʥʛ, ʰʫʥʠʥʛʜʝʢ, ʯ˄ʣʣʘʥʠʰʥʠʥʛ 
ʪʘʲʩʠʨʠ ʘʥʠץʣʘʥʛʘʥ. ʌʘʨסʦʥʘ ʚʦʜʠʡʩʠ ʩʫסʦʨʠʣʘʜʠʛʘʥ ʪʫʧʨʦץʣʘʨʠʥʠʥʛ ʟʘʤʦʥʘʚʠʡ 
 ʘʣʠץʵʪʠʰ ʦʨ ץʠʩʦʙʛʘ ʦʣʠʙ, ʫʣʘʨʥʠ ʠʥʥʦʚʘʮʠʦʥ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʥʠ ʪʘʜʙʠ״ ʦʣʘʪʠʥʠ״
ʷʭʰʠʣʘʰ ʙ˄ʡʠʯʘ ʪʘʚʩʠʷʣʘʨ ʪʘʢʣʠʬ ʵʪʠʣʛʘʥ. 

 

INTRODUCTION  
Irrigated agriculture is most developed in the dry (arid) regions, where the amount of 

natural 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 dates back to 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 Khorezm oasis, 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 intermountain valleys of 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, foothill-piedmont rolling plains, tertiary rocks, alluvial-
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, resulting in the development of the valleyôs great genetic diversity 
of soils. South-eastern part of the valley is occupied by mountain systems of Tian-Shan and 
Pamir-Alai. 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 200-250 meters on northern mountain ranges and up to 400-
450 meters in the south. This transition from the vertical zones of latitude desert 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 the vertical zonation the upper tier is occupied by the 
leached brown soils formed at high altitude of sub-boreal and subtropical mountain steppes 
under the cover of shrub and herbs and juniper woodlands. Parent rocks are eluvium, talus 
and rocky proluvium. Fine-earth and strong stone-fine-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 and lowers towards the center of the valley. Changing altitudes and climatic parameters 
in the desert zone, which determine its specific properties like facies division into sub-sub-
tropical desert. 

Mountain systems, foothill-piedmont rolling plains, tertiary rocks, alluvial-deltaic 
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 Fergana valleyôs high genetic diversity of soil 
[4]. 

 

SUBJECT AND METHODS 
The object of the study was the Ferghana valley, representing the intermountain basin-

valley with the slopes of the surrounding mountains. The valley is located in the eastern part 
of Uzbekistan. 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 part ï by the Ferghana range and the southern edge ï by the 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 research 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 directions soil-forming 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 morphogenetic characteristics 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, 9]. 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 soil-cartographic 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 Alay-Turkestan ranges to the south. The length of 
the Fergana valley from the west to the east is about 300 km, the width is 160-170 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 zones - high, 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 extremely varied 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 (1-3 m) depth.  

Hydro geological conditions of the valley are very 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 mountain plains and peripheral cones 
groundwater rises to the surface, occurring at a depth of 1-3 m. This contributes not only to 
the discharge (sazas) groundwater regime received by the strata of the mountains, but also in 
the intensive irrigation water supply zone. On the alluvial plain, closed towards the periphery 
cones, the ground waters are at a depth of 1-2 m, 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 lake-lows ï are mostly medium ï and heavy (5-
15 g/l). Isolation of the Valley between the mountain ranges makes the weather stable 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 hydrothermal 
conditions in the valley so far emerged following genetic irrigated soil groups: in the system 
of vertical belts - brown, dark gray soils, typical, bright, gray-meadow, in the desert area - 
irrigated gray-brown, irrigated calmative, irrigated meadow, irrigated meadow (saz), irrigated 
meadow alluvial and irrigated bog-meadow soils. Meadow soils are formed in non-zonal, 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. Fine-earth and strong stone-fine-earth layer, reaching few meters, often leached of 
carbonates. Soils prone to erosion, medium and strongly washed difference occupy up to 70% 
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 soils occupy small areas near permanent or temporary existing water 
sources ï mountain rivers. According to mechanical composition they are heavy-textured 
often gravelly soils. In some places with a depth of 0.5-1m there are opened fragments of 
bedrock, soils are slightly and mid-washed. 

The upper part of the soil profile to about meter deep is well elaborated by the micro-
organisms. In the arable horizon the brown soils contain only 1.9-2.0% of humus and they are 
considered as soils with less organic matter in comparison with virgin counterparts, where the 
amount of humus in the topsoil layer reaches 4-8%. Nitrogen in the same layer is 0,19-0,22%. 
These soils have middle amount of soil phosphorus. The amount of total potassium is 
relatively high.  

The absorption capacity of the arable horizon ranges from 11 to 13 mg/ekv, below the 
profile it is reduced to 10 mq/ekv per 100 grams of soil. In the absorbed bases calcium 
dominates (86-90%). Soil, in spite of irrigation from surface highly carbonated - 7.6% CO2. 
The following half-meter depth sometimes expressed by marled profile containing up to 30% 
of CaCO3. 

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 soils developed on unconsolidated sediments of quaternary age: on loess, loess-
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like loams proluvial and talus deposits. Serozems on a sub-type level are divided into dark, 
typical and bright. Each of these subtypes forms its bio-soil zone in the vertical zoning. 

Irrigated dark gray  soils located on the foothills of sloping areas are covered by 
loess-like loams and clayey-skeletal proluvium deluvium. On heavy-textured soils, with a 
depth 0,3-0,5-1 m they are underplayed by gravel. The humus content in the plow layer of soil 
was 1.6-2.8%, nitrogen is 0,12-0,22%. In soils exposed to erosion, irrigation, the humus 
content decreases to 0.8-1.5%. Total phosphorus content here is low - 0.08-0.10% P2O5, total 
potassium is relatively high - 1.3-2.9% K2O. Carbonate content in irrigated dark gray soils in 
the profile varies from 8 to 12% CO2, with 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 is 8-12 mq/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 soils cover large areas within the alluvial fans, the same level 
areas on loess foothills of the northern, southern and eastern parts of the valley. Parent rocks 
are proluvial-diluvial and alluvial-proluvial loess, less skeletal fine earth deposits. They have 
a deep-lying groundwater, not 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 agro-irrigational horizon - up to 1,3 m. 
Profile compacted, worked by earthworms, sometimes with signs of clayey. Mechanical 
compositions of soil are classified as medium and heavy 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 0.06-0.12%. Total phosphorus content 
is quite high - 0.16-0.20%. Absorption capacity of the soil profile ranges from 9 to 14 mq/ekv 
per 100 g soil. Among the predominant calcium absorbed bases (up to 80% of the total). 
Carbonate irrigated soils in the upper horizons somewhat reduced - 3.5-4.5% of CO2, below 
the amount of carbonates increases to 10-15%. 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 slight degree. Soil sites lightly gypsum, saline or slightly washed.  

Irrigated light gray soils are on high clayey soils (loess or gravelly proluvium), on 
peripheries of sloping piedmont plains, alluvial fans, as well as in foothills. Irrigated light 
gray soils on loess valleys occupy within a fairly large area in the eastern Fergana. Loess 
sediments are considered proluvium-diluvial deposits have been brought by neighboring 
clayey foothills. 
In light gray soils the prolonged irrigational use causes formation of agro-irrigational horizon 
of up to 0.8-1 meters and more, with erased signs inherent virgin gray soils. Mechanical 
composition of the soil is mainly medium-and heavy, sometimes light loam. In some places 
with a depth of 0.6-1 m there are under-laid by gravel 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 to 0.5-0.7%. In eroded soils the humus content in this layer is 
0.5-0.7%. Total nitrogen in the plow horizon is 0.05-0.12%. The ratio of carbon to nitrogen 
varies from 6-7. The content of total phosphorus in soils is high - 0,22-0,35%. The absorption 
capacity of soils is low - 9.7 mq/ekv 100 g soil. In the absorbed bases prevails calcium (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 saline soils.  
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Irrigated gray-meadow soils are the result of long and intensive irrigation, gray soil, 
accompanied by the rise of ground water to 2-3m, and therefore the gray soils evolve into 
gray-meadow soils. This occurs both in the zone of typical and light gray soils. 
Irrigated gray-meadow 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 agro-irrigational 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 in the 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 0.05-0.11%. 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 gray-irrigated meadow soils are mainly medium-and heavy, sometimes 
at a depth of 0.5-1-2m underlain by gravel or pebbles. Soil is not saline or saline to a lesser 
degree. 
           Irrigated gray-brown soils formed on old piedmont sloping plains in the north-west 
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 stratified scaly-horizon, and other 
features inherent in the gray-brown soils.  

Gray-brown soils are unsuitable for irrigation, however, they are being irrigated. 
Irrigated arable horizon of gray-brown silt loam soil and less mid-loamy soil ended with a 
large admixture of the rocks. Below the plow layer at a depth of 0.3-0.5 m they are 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. Irrigation on these soils may result in of soil 
crust. Humus horizon in these soils is low. Humus content in it is 0.4-0.7%, total nitrogen is 
0.03-0.05%. The content of total phosphorus in these soils is 0.08-0.12%, potassium - 1.2-
1.4%. Carbonate content of the soil is 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 mq/ekv per 100 gram of soil. In the absorbed bases is predominant 
with calcium (70-80%). There is a high proportion of sodium (13-15% of the capacity of 
absorption).  

Colmatage irrigated soils are very young formations. In the densely populated 
Fergana valley there was a lack of land for a long time, therefore the people living in areas of 
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 grass are put, and the fine deposits are 
formed around those plants. Thus, repeating for many times these operations produce siltation 
pebble layer with the thickness of 20-35 cm, then here people grow crops or plant gardens. 
Then there is natural build-up of thickness of clayey sediment and soil becomes suitable for 
crop production. 

Now irrigated colmatage soil distributed on alluvial-proluvial of Sokh alluvial fan 
deposits. Colmatage soils are mostly light and medium loamy, loamy soils on even large 
areas. These are the low salted soil; the type of salinity is chloride-sulphate. The specific 
properties of the soil are: rocky, fine-textured coat is short and easy to washout. Some 
irrigated colmatage (irrigated) soils form agro-irrigational horizons. Humus horizon in these 
soils is of low power. Humus content in it is 1,51-1,76%, total nitrogen - 0,012-0,020%. The 
content of total phosphorus in these soils is 0.29-0,32%, potassium is 1,50-1,60%, mobile 
phosphorus is 13,0-16,0 mg/kg, potassium is 132,0-180,8 mg/kg. The soils are very low 
comfortable with mobile phosphorus and potassium. Despite this the soils have 5,88-9,71% of 
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carbonates. The absorption capacity of the soils is low - 6,15-7,00 mq/ekv per 100 g of soil. In 
the absorbed bases prevails calcium (63.66% of the total). 

Irrigated meadow soils are formed in the light gray soil zone, and in the desert zone 
(central Fergana) at a depth of groundwater of 1-2,0 m. Initially, the high standing 
groundwater was due to natural factors: saz mode in deflections of piedmont plains and on the 
periphery of the alluvial fans, alluvial - at 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 changed hydrological conditions automorphic 
soil transformed first into half-hydromorphic 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 regime imposed to irrigation, resulting in a mixed mode of 
groundwater.  

In irrigated meadow saz soils depending on the duration of use and disposal of 
irrigation sources formed agro-irrigational horizons with thickness of 0.50 to 1.20 m; it has a 
relatively homogeneous loamy texture. In some places the soil within depth of 1-2 m 
underlain with gravel or pebbles on alluvial fans - sometimes rocky. Meadow soil belt of light 
gray soils are heavily affected by salinity. Humus content in the plow horizon of irrigated 
meadow soils varies on piedmont plains from 1.2 to 2.4%, on cones - from 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 (14-16), indicating a slightly enriched humus 
nitrogen. Irrigated meadow saz soil in the upper part of the profile contains a small amount of 
carbonates (7-8% CO2). Only to a depth of 100-130 cm occasionally formed carbonate-
gypsum horizons (arzik). The soils are affected by salinity. Along with non-saline soils in 
Central Fergana occur weakly, moderately and strongly saline soils, which are strongly 
affected by soil desertification. 

Irrigated meadow alluvial soils are 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 1-2.5 m. The groundwater regime here is alluvial-irrigation. Mechanical composition 
of the soils is heavy and medium loamy. Below the agro-irrigational horizon of the soil profile 
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%, nitrogen - 0,05-0,13%. Total phosphorus content is low 
- 0.11-0.13%. The CO2 content of carbonates in the plowing and subsurface horizons is 6-9%, 
in the lower part is up to 13%. These soils have low tillage horizon absorption capacity - from 
7 to 10 mq/ekv 100 gram per soil. Among the absorbed bases calcium is predominant (60-
70% of the total). In deep soil horizons sometimes 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 bog-meadow soils are found in the 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 with meadow soils. The water table is at a depth of 0.5-1 m. 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. Irrigated bog-meadow 
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 
Comparing 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 network, which promotes 
soil salinization in the desert zone (central Fergana). Here in extra-arid conditions 
desertification and soil erosion is observed. In areas of the foothills, piedmont plains and high 
river terraces due to land development with unfavorable topography 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 valley the optimization measures based on 
innovational agro-technologies 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 vegetable plantations 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 fertility it is recommended 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  
Shuhrat Bobomurodov, PhD; Zafar Baxodirov, Researcher 

 

Abstract 
The article presents data on the development of a soil geographic-analytical 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 features 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. 

 
ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ-
ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 
ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʦʚ ʧʦʯʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʀʟʫʯʝʥʳ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʳ ʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʢʘʟʘʥ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʦʮʝʥʢʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʚʘʞʥʳʡ ʧʦʢʘʟʝʪʝʣʝʡ 
ʧʦʯʚ ʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʟʦʚʘʥʠʝ ʧʦʯʚ, ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʠ 
ʩʦʩʪʦʷʥʠʝ ʦʙʝʩʧʝʯʝʥʥʩʦʪʠ ʧʠʪʘʪʝʣʴʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

 

ɸʥʥʦʪʘʮʠʷ 
ʋ ʙhʫ ʤʘץʦʣʘʜʘ ʪʫʧʨʦץ ʪʘʜץʠץʦʪʣʘʨʠ ʥʘʪʠʞʘʣʘʨʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰʜʘ ʟʘʤʦʥʘʚʠʡ 

ʛʝʦʘʭʙʦʨʦʪ ʪʠʟʠʤʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʘʩʦʩʠʜʘ ʪʫʧʨʦץ ʛʝʦʘʭʙʦʨʦʪ-ʪʘ״ʣʠʣʠʡ ʪʠʟʠʤʠʠʥʠ 
ʠʰʣʘʙ ʯʠץʠʰ ʘʩʦʩʣʘʨʠ ʙ˄ʡʠʯʘ ʤʘʲʣʫʤʦʪʣʘʨ ʙʝʨʠʣʛʘʥ. ɹʫʥʜʘ ʫʰʙʫ ʜʘʩʪʫʨ ʪʘʨʢʠʙʠʡ 
 ʣʘʨʜʘʥץʠʩʤʣʘʨʠ ʚʘ  ʙʘʞʘʨʠʰ ʘʣʛʦʨʠʪʤʠ ʢʝʪʤʘ-ʢʝʪʣʠʢʣʘʨʠ ʸʨʠʪʠʙ ˄ʪʠʣʛʘʥ. ʊʫʧʨʦץ
ʫʥʫʤʣʠ ʬʦʡʜʘʣʘʥʠʰʜʘ ʫʥʠʥʛ ʘʛʨʦʥʦʤʠʢ ʞʠ״ʘʪʜʘʥ ʤʫ״ʠʤ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʙʘ״ʦʣʘʰ, 
ʰ˄ʨʣʘʥʠʰ ʜʘʨʘʞʘʩʠʥʠ ʚʘ ʦʟʠץʘ ʵʣʝʤʝʥʪʣʘʨ ʙʠʣʘʥ ʪʘʲʤʠʥʣʘʥʛʘʥʣʠʢ ״ʦʣʘʪʠʥʠ 
ʘʥʠץʣʘʰʜʘ ʫʰʙʫ ʜʘʩʪʫʨ ʠʤʢʦʥʠʷʣʘʨʠ ʢ˄ʨʩʘʪʠʙ ˄ʪʠʣʛʘʥ. 

 

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 agriculture. In this case, 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 application of 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 information and 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 development of a geoinformation-analytical 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 
convenient 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 systems all over the world. New methods of obtaining, storing, processing and 
presenting soil information using modern digital technologies are being developed. To date, a 
large number of such information systems are known: international SOTER, ʝuropean 
EUROPEAN SOIL DATABASE, Australian ASRIS, Canadian CANSYS, digital soil models, 
etc. [1-5]. With the participation of the Dokuchaev Society of Soil Scientists, a Soil-
Geographic Database of Russia is being created [6]. 

In our republic, there is also a long overdue 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 soil information 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 input materials for development of soil geoinformation-analytical 

system field observations are carried out at Yangiobod  area of Mirzobod district of Syrdaryo 
region. Soil samples taken from serozem-meadow soils of the region. Fig 1.  

   

 
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 generally accepted 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 and its module Geostatistical Analyst. 

Results of the research 

According to above mentioned objectives, several works on creating initial software of 

soil geoinformation-analytical system based on geoinformation technologies. At this stage its 

initial part computer 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, required results 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 is the 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 fertility - amount of humus, in 

this case, according to the humus content in the soil, humus gradation algorithm has been 

developed. (Figure 3). 

 

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

 


