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SOIL FERTILITY AND ITS IMPORTANCE. SOIL COLLOIDS AND SOIL ABSORPTION CAPACITY.
TUPROQ UNUMDORLIGI VA UNING AHAMIYATI. TUPROQ KOLLOIDLARI VA TUPROQNING SINGDIRISH QOBILIYATI.
	Purpose: to provide introduce students to the concept of soil fertility (natural, artificial, potential, effective, relative, economic, and reproducible fertility) and its categories. Learn about soil absorption capacity and water holding capacity. Provide information about soil colloids.
	Maqsad: Talabalarga Tuproq unumdorligi (Tabiy unumdorlik, sun‘iy unumdorlik, potentsial unumdorlik, effektiv (samarali) unumdorlik, nisbiy unumdorlik, iqtisodiy unumdorlik va tuproq unumdorligini qayta takroriy yaratish) va uning kategoriyalari. Tuproq singdirish qobiliyati va sig’imi. Tuproq kolloidlari to‘g‘risida ma’lumotlar berish

Plan:
1. Soil fertility and its categories
2. Absorption capacity and soil capacity
3. Soil colloids
Reja: 
1.Tuproq unumdorligi va uning kategoriyalari
2.Tuproq singdirish qobiliyati va sig’imi
3.Tuproq kolloidlari

1. SOIL FERTILITY AND ITS IMPORTANCE. SOIL COLLOIDS AND SOIL ABSORPTION CAPACITY.

One of the most important qualitative characteristics of soil, distinguishing it from various rocks, is fertility. The importance of soil in the national economy, considered the primary means of agricultural production, is also determined by its fertility. Soil, in direct interaction with the environment, receives solar energy, various nutrients, and elements, and accumulates them through complex biophysical and chemical processes. In addition to nutrients, plants require light, heat, and oxygen, and for green plants, carbon dioxide. 
These substances and necessary conditions are supplied to plants in varying degrees through the soil. The development of the theory of soil fertility is associated with the name of Academician V.R. Williams. His ideas on soil fertility are widely disseminated in modern scientific literature. According to V.R. Williams (1936), fertility is understood as the ability of the soil to simultaneously and continuously provide plants with water and nutrients. Williams attributes the heat and light required by plants to cosmic factors. Fertility, a highly complex soil property, depends on numerous chemical, physical, and biological processes occurring within it. Fertile soil must provide plants with essential nutrients, water, air, and warmth, have a moderate pH, and be free of harmful substances. This requires favorable hydrophysical properties and regimes, nutrient and salt balances, and biochemical and oxidation-reduction processes occurring within the soil. Based on this, the following broader understanding of soil fertility can be developed. Fertility is the ability of soil to provide plants with the necessary water and nutrients, as well as their root systems with sufficient air, warmth, a favorable physical and chemical environment, and all other conditions necessary for their normal growth and development (crop production). Thus, the productive capacity of the soil depends on many processes and phenomena occurring within it. All life cycles of plant growth and development are directly linked to various soil properties or processes occurring within it. Therefore, when using soil, it is necessary to be able to simultaneously influence all fertility factors and conditions. Soil fertility is a relative concept and depends not only on soil properties but also on the type of crops grown. For example, a given soil is considered fertile for some plants but less fertile for others. This is because different plants have different requirements for soil fertility (factors). 2. Fertility, a soil characteristic, is formed during the process of soil formation and is determined not by one or two soil properties (for example, nutrients, humus content, or physical properties), but by the sum of all soil properties. It should be noted that fertility depends not only on the topsoil, where plant roots develop, but also on the structure and properties of the subsoil and the entire soil profile. The supply of water and nutrients to plants is significantly influenced not only by the humus or arable soil layer, but also by the deeper layers. Thus, fertility is determined by the nature and properties of all soil layers (profile). Along with the formation of soil fertility, the factors and conditions necessary for plants are created. These include all the physical, biological, and chemical properties, composition, and soil regimes. Soil fertility elements (factors) and conditions are typically distinguished. Elements and conditions of soil fertility. Soil fertility elements include the presence of nutrients necessary for plant growth (such as N, P, and K) in readily available forms, as well as factors such as water, air, and heat that favor plant growth. These factors, in turn, are directly related to atmospheric elements. Soil fertility conditions encompass all soil properties and regimes. The most important properties and regimes include physical, water, and air properties and regimes that are directly related to the mechanical composition and structure of the soil, as well as properties related to the absorptive capacity of the soil (the composition of absorbed cations, the reaction of the soil solution). These soil conditions are also related to atmospheric conditions. Special topics in this lecture course describe in detail the properties, regimes, and factors of soil productivity. The elements and conditions of soil productivity are directly interrelated, and changes in one affect the others, and thus, soil productivity. When using soil in agricultural production, it is necessary to influence all factors and conditions of soil productivity. 3.   The following types of soil fertility are distinguished: natural, artificial, potential, effective, relative and economic fertility.
Natural fertility. Fertility is characteristic of soils in their natural state, untouched by human hands is caused by targeted human activity (plowing the land, periodic mechanical processing, melioration, use of fertilizers).
Potential soil fertility is the sum of all productivity determined by properties resulting from natural soil formation processes, as well as soil properties created or modified by human activity.
Effective (actual) productivity is the portion of the soil's potential productivity used to produce agricultural crops under specific climatic and technical-economic (agronomic) conditions. This productivity is expressed in the amount of harvest obtained at a given time. Therefore, productivity is a key indicator and a specific manifestation of effective productivity.
Relative fertility is defined by the relationship (requirement) of a particular group or species of plants to the fertility of the soil. Soil considered fertile for one plant species may be unsuitable for another.
Economic productivity is an economic assessment of soils based on potential soil fertility and economic characteristics of land plots.
4. Soil fertility restoration is a system of reclamation and agrotechnical measures affecting the soil, or a complex of natural soil processes with the aim of maintaining effective soil productivity at a level close to its potential. Productivity, like the process of soil formation, is closely linked to processes such as the transformation, accumulation, and transfer of substances, causing quantitative and qualitative changes in the factors and conditions of productivity. These changes can be positive for the development of productivity and, in this case, lead to its increase (accumulation of nutrients, their conversion into a form more easily assimilated by plants, improved structure, etc.), or negative, leading to a decrease in productivity (leaching of microelements, their conversion into a form difficult to assimilate, deterioration of structure, etc.). Changes in soil properties can also lead to a return of productivity to the original level over a certain period. Thus, changes in productivity during a given period (growing season, annual or crop rotation period, etc. ) can lead to its restoration to an incomplete, simple, or expanded state. Formation of soil productivity at a level lower than during the initial period means that soil productivity is not fully restored. Returning soil fertility to its original level means simple fertility restoration. Creating soil in a state higher than its original fertility level means expanded fertility restoration. Soil fertility restoration is an objective regularity of the soil formation process and is characteristic of all its forms . 
The development of the natural process of soil formation is determined by incomplete, simple, or expanded fertility restoration, which is determined by the development of certain soil-forming processes or their combined development. Under conditions of agricultural soil use, the restoration of its fertility occurs under the influence of natural factors and human impact on the soil in various ways. The process of cultural soil formation develops under the influence of natural and anthropogenic factors. 
With prolonged human use of land, natural processes occurring in the soil, including a number of soil properties and regimes, change, and new cultivated soils emerge. To maintain good and high soil fertility, human-induced modification of the natural soil properties is called soil cultivation. A comprehensive system of soil cultivation measures improves soil properties and ensures sustainable and consistently high agricultural yields. Biological, chemical, and physical methods of soil cultivation are used. Biological cultivation involves measures that enhance the accumulation of humus and nitrogen in the soil. This is achieved by sowing perennial grasses (alfalfa and various legumes) and using local organic fertilizers. Chemical methods aim to increase the amount of nutrients needed by plants and their rapid release into the soil by adding mineral fertilizers and improving its chemical properties. Physical methods include the use of physicomechanical and reclamation measures, i.e., soil cultivation, the creation of an agronomically valuable structure in the arable layer, and the improvement of the hydrophysical and thermal properties and regimes of the soil. Once protected lands are put into use and developed, artificial fertility appears alongside natural fertility. However, no matter how much the soil is cultivated, it always retains both artificial and natural fertility. Thus, both types of fertility are interconnected. The longer the land is used, the better its cultural condition, and the more sophisticated the system of high-tech agricultural practices, the higher the artificial productivity of the soil. When natural and artificial productivity are utilized by crops, they transform into real, effective productivity. Furthermore, a distinction is also made between potential effective productivity. This productivity is significantly higher than natural productivity and depends on the labor and material resources invested in the land. The processes of expanded reproduction and restoration of soil productivity are associated with the systematic increase in effective and potentially effective productivity under conditions of high agricultural standards. Under intensive farming, restoration of soil productivity is achieved primarily in two ways: by improving the soil's material composition and by the effective use of technological methods. The first method involves the use of fertilizers and various ameliorants , pesticides and technologically convenient crop rotations, and the second is the improvement of the physical condition of the soil through mechanical tillage. The correct and appropriate application of these techniques in specific conditions determines the content of the zonal farming system. As already mentioned, the elements (factors) of soil fertility are all its physical, chemical and biological properties. It is important to note that certain soil properties, depending on their qualitative and quantitative manifestation, can have both a positive and negative (limiting) effect on the level of potential or effective (efficient) soil fertility. In agronomy and agrochemistry, the "law of the minimum" has long been known. According to this law, plant productivity is determined by the factor that is currently at a minimum: with a sufficient amount of nitrogen and phosphorus, for example, in the soil, there may be a deficiency of potassium or, say, calcium or iron; with a full supply of all nutrients, there may be a lack of water; 
With an optimal (favorable) nutrient and water content, a heat deficiency may be observed, etc. The action of the law of the minimum is clearly demonstrated in Timiryazev's exhibition " Dobenik's Barrel ." For example, each plank of the barrel represents various vital factors of a plant. The height of the planks reflects the amount of vital factors of the plant as a percentage. The dotted line shows the maximum yield that can be obtained with the complete satisfaction of the needs of the plant species or variety for vital factors – 100%. The solid line is the actual yield that can be obtained at a water level, that is, with the provision of the plant, as in Figure 34, equal to the height of the lowest plank. A graphical diagram illustrating the law of the minimum: a – " Dobenik " barrel: 1 – obtained yield; 2 – actual yield. The figure shows that the water level in the barrel is limited by the height of the plank indicating the amount of phosphoric acid, that is, this factor represents a minimum, and the level of provision is 60%. If we consider a barrel, then as the minimum phosphorus level increases, nitrogen becomes minimal, since its supply is 90%. However, this elegant and theoretically well-established process does not always work in practice, since not all the factors necessary for plants and their optimal ratios are always known. It takes thousands of years to test all possible options, and it should be noted that humans have been engaged in this work throughout history. 
Currently, this work involves computers and mathematical equations of "yield programming." Soil science has adopted a different approach. Along with the task of ensuring the optimal state of soil factors for plant life or soil productivity elements, problems of radical soil improvement and the elimination or minimization of factors limiting soil productivity are set and practically solved through agricultural practices. The table lists the main limiting soil factors and methods for their specific improvement. For example, brines are highly alkaline, contain large amounts of salts, and have very unfavorable physical properties. Therefore, comprehensive land reclamation is required . The processes of formation of cultivated soils, in turn, allow for the formation of a certain level (model) of soil fertility. The soil fertility model is understood as a set of soil properties that meet the conditions for obtaining a certain level of agricultural crop yield and are of great agronomic importance. Each soil type has a specific, unique property indicator that indicates its fertility. Productivity models are built based on optimal soil property parameters. As the data presented below demonstrates, the range of property indicators determining the fertility of chernozems and gray soils differs significantly. All plant life factors are equally important, and none can be replaced by another. To improve soil fertility and achieve high and stable crop yields, it is necessary to simultaneously and equally influence all plant life and growth factors. However, identifying the primary guiding factor (or group of factors) is crucial. By influencing this factor, the effectiveness of other factors can be significantly improved. For example, in arid zones, the guiding factor is the provision of plants with the necessary amount of water. In irrigated agriculture, irrigation is an important measure, with particular attention paid to preventing soil salinization and waterlogging. Thus, implementing the principles of simultaneously influencing all the vital factors determining plant productivity requires the use of differentiated methods for increasing soil fertility in different zones. Influencing one of the vital plant factors without changing others reduces its effectiveness and, under certain conditions, leads to a sharp decline in agricultural yields. Integrated methods for influencing soil properties have now been developed, regulating the nutrient, water, temperature, and salt regimes of the soil and soil reaction. Based on the data of the German scientist Volnin , who studied the influence of factors such as water, light, and fertilizers on the yield of spring rye, V.R. Williams provides a separate graph illustrating the continuous increase in yield with the simultaneous influence of these factors. One of the pressing issues in modern soil science is the systematic improvement of soil productivity and the effective use of its potential to further increase agricultural yields. Various methods exist for increasing effective soil productivity. 
Measures such as optimal tillage, the use of fertilizers and various reclamation measures, crop rotation, scientific land management, and improving the ecological state of the soil can significantly improve soil productivity. The main goal of tillage is to regulate its water, air, and nutrient regimes. When using optimal tillage methods, attention is paid to the thickness of the humus layer of the soil, the characteristics of the subsurface horizons, its mechanical composition, the depth of various salt layers, and other characteristics. When using various fertilizers and measures such as chemical reclamation (liming, gypsum application), consideration of soil properties is even more important. The dose of mineral fertilizers is determined based on the amount of nutrients in the soil available to plants in mobile form. When using organic fertilizers, soil properties (such as the amount and content of humus) are also taken into account. Soil properties indicate the need for irrigation or reclamation. In particular, irrigation without considering the salt regime of the soil and the physical properties of the water leads to repeated salinization or waterlogging of the land. When planting crops, the degree of salinity, salinity, and erosion of the soil, as well as the topography of the site, are of great importance, as these factors determine many aspects of soil fertility. Experience shows that the use of mineral fertilizers significantly increases crop yields, but their effectiveness is generally higher in areas with lower fertility. Potato soil fertility experiments in Central Asia show that typical humus-rich gray soils, as well as meadow and marsh-meadow soils, have significantly higher fertility, while light gray soils are less productive, and infertile soils are less productive. For example, although nitrogen fertilizers increase crop yields on all soils, their effectiveness is higher on light gray soils with low humus content and on poor soils. Phosphorus increases yields on poor soils, and a mixture of nitrogen and phosphorus increases yields on all soils. Moreover, the effect of mineral fertilizers is most pronounced in soils with even lower humus content. Different soil genetic horizons also have different fertility. In fields where crop rotation is not practiced and only mineral fertilizers are applied, the amount of humus and nutrients in the soil decreases sharply, the soil structure deteriorates, and yields decline. 
Agrochemical studies of soils show that in Central Asia, soils with low humus content account for two-thirds of the total arable land, soils with medium humus content account for one-third, and soils with high humus content account for only 7%. Humus reserves in the soils of cotton-growing regions where crop rotation is not practiced have almost halved over the past 25-30 years. Each ton of cotton requires 300-400 kg of humus annually. To compensate for this, it is necessary to apply at least 20 tons of manure or other organic fertilizers per hectare (I.S. Rabochev , A.I. Imomaliev , 1985 ). Advances in agricultural production have a complex impact on soil fertility factors and allow for high and sustainable crop yields . Agronomists should focus primarily on increasing soil fertility and improving its ecological condition.

Tuproq unumdorligi va uning ahamiyati. Tuproq kolloidlari va tuproqning singdirish qobiliyati
[bookmark: _Hlk211500405]Tuproqning turli tog’ jinslaridan farq qiladigan eng muhim sifat belgilaridan biri unumdorlikdir. Qishloq xo’jalik ishlab chiqarishining asosiy vositasi hisoblangan tuproqning xalq xo’jaligidagi ahamiyati ham, ana shu unumdorligi bilan belgilanadi. Tuproq atrof-muhit bilan bevosita ta’sirda bo’lib quyosh energiyasini, turli oziq moddalar bilan elementlarni qabul qilib oladi va murakkab biofizik-kimyoviy jarayonlar natijasida, ularni o’zida to’playdi. O’simliklar uchun oziq moddalardan tashqari yorug’lik, issiqlik va kislorod, uning yashil qismi uchun esa karbonat angidridi zarur. Ana shu moddalar va zarur shart-sharoitlar o’simliklarga tuproq orqali turli darajada etkazib turiladi. 
Tuproq unumdorligi haqidagi ta’limotning rivojlanishi akad.V.R.Vilyams nomi bilan bog’liq. Hozirgi ilmiy adabiyotlarda ham olimning tuproq unumdorligi haqidagi tushunchasi keng tarqalgan. V.R.Vilyams bo’yicha (1936) unumdorlik deganda tuproqning o’simliklarni suv va oziq elementlar bilan bir vaqtning o’zida, uzluksiz ta’minlab tura olish qobiliyati tushuniladi. O’simliklar uchun zarur issiqlik va yorug’likni Vilyams kosmik omillar jumlasiga kiritadi. 
[bookmark: _Hlk212040262]Unumdorlik tuproqning juda murakkab xossasi sifatida, tuproqda kechadigan ko’plab kimyoviy, fizikaviy va biologik jarayonlarga bog’liq. Unumdor tuproq o’simliklarni zarur oziq moddalar, suv, havo, issiqlik bilan ta’min eta olish, mo’’tadil reaktsiyaga ega bo’lishi, har xil zararli moddalar saqlamasligi zarur. Buning uchun tuproqning suv-fizik xossalari va rejimlari, oziq va tuz rejimlari, tuproqda kechadigan biokimyoviy, oksidlanish-qaytarilish jarayonlari qulay bo’lishi kerak. Shular asosida hozir tuproq unumdorligi haqida quyidagi kengroq tushunchani berish mumkin bo’ladi. Unumdorlik deb, tuproqning o’simliklarni normal o’sishi va rivojlanishi (hosil berishi) uchun zarur suv, oziq elementlar va shuningdek ularning ildiz sistemalarini etarli miqdorda havo, issiqlik va qulay fizik kimyoviy muhit va boshqa barcha shart-sharoitlar bilan ta’min eta olish qobiliyatiga aytiladi. Demak, tuproqning ishlab chiqarish qobiliyati, unda kechadigan ko’plab jarayonlar va hodisalarga bog’liq. O’simliklarning barcha o’sib rivojlanish hayotiy davrlari bevosita tuproqning turli xossalari yoki unda kechadigan jarayonlar bilan bog’liq. Shuning uchun ham tuproqdan foydalanilayotganda unumdorlikning barcha omillariga va shart-sharoitlariga bir vaqtning o’zida ta’sir eta bilish kerak. Tuproq unumdorligi nisbiy tushuncha bo’lib, unumdorlik nafaqat tuproq xossalariga, balki o’stiriladigan ekinlar turiga ham bog’liq. Masalan, muayyan bir tuproq alohida o’simliklar uchun unumdor hisoblansa, boshqasiga kam unumli bo’ladi. Chunki har xil o’simliklarning tuproq unumdorligiga (faktorlariga) bo’lgan talabi bir xil emas. 2. Tuproqning o’ziga xos xususiyati hisoblangan unumdorlik tuproq paydo bo’lish jarayonlari davomida shakllanib boradi va tuproqning qandaydir bir yoki ikkita xossasi (masalan, oziq moddalar, gumus miqdori yoki fizik xossalari) bilan emas, balki tuproqning barcha xossalari yig’indisi bilan belgilanadi. Shuni e’tiborga olish lozimki, unumdorlik faqatgina o’simliklar ildizi o’sayotgan tuproqning ustki qatlamiga bog’liq bo’lmasdan, balki tuproq ostki jinslari hamda barcha tuproq profilining tuzilishi va xususiyatlari bilan ham ifodalanadi. O’simliklarni suv va oziq moddalar bilan ta’minlanishiga tuproqning nafaqat gumusli yoki haydalma qatlami, balki undan chuqurroq qatlamlari ham katta ta’sir etadi. Demak, unumdorlik tuproq barcha qatlamlari (profili) ning xarakteri va xususiyatlari bilan belgilanadi. Tuproqda unumdorlikning shakllanishi bilan bir qatorda o’simliklar uchun zarur omillar va shart-sharoitlar yuzaga keladi. Tuproqning barcha fizikaviy, biologik, kimyoviy xossalari, tarkiblari va rejimlari shular jumlasiga kiradi. Odatda, tuproq unumdorligining elementlari (omillari) va shart-sharoitlari ajratiladi. Tuproq unumdorligining elementlari va shart sharoitlari. Tuproq unumdorligining elementlariga o’simliklarning o’sib rivojlanishi uchun zarur oziq moddalar (N, P,K kabilarning) o’zlashtirish uchun oson shakllarining bo’lishi, o’simliklarga qulay tarzdagi suv, xavo va issiqlik kabi omillarning mavjud bo’lishi singarilar kiradi. Bu omillar o’z navbatida atmosfera elementlari bilan bevosita bog’liq bo’ladi. Tuproq unumdorligining shart-sharoitlari jumlasiga tuproqning barcha xossalari va rejimlari kiradi. Ana shunday eng muhim xossalar va rejimlarga tuproq mexanik tarkibi va strukturasi bilan bevosita bog’liq bo’lgan fizikaviy, suv, havo xossalari va rejimlari, tuproqning singdirish qobiliyati bilan bog’liq bo’lgan xossalar (singdirilgan kationlar tarkibi, tuproq eritmasining reaktsiyasi) ni kiritish mumkin. Tuproqning bu shart-sharoitlari ham atmosfera sharoitlari bilan bog’liq. Ushbu lektsiyalar kursining maxsus mavzularida tuproqning xossalari, rejimlari va unumdorlik omillari haqida batafsil bayon etilgan. Tuproq unumdorligining elementlari va shartsharoitlari bevosita bir-biri bilan bog’liq bo’lib, ulardan birining o’zgarishi boshqasiga va shu orqali tuproq unumdorligiga ta’sir etadi. Qishloq xo’jalik ishlab chiqarishida tuproqdan foydalanilayotganda tuproq unumdorligining barcha omillari va shart-sharoitlariga ta’sir etish lozim. 3.    Tuproq unumdorligining quyidagi turlari ajratiladi:tabiiy, sun’iy, potentsial, effektiv(samarali), nisbiy va iqtisodiy unumdorliklar.
 Tabiiy unumdorlik. Insonlar qo’li tegmagan tabiiy holatdagi tuproqlar uchun xarakterli unumdorlik hisoblanadi. 
Sun‘iy unumdorlik insonlarning maqsadli faoliyati (erni haydash, unga davriy ravishda mexanikaviy ishlov berish, melioratsiyalash, o’g’itlardan foydalanish singarilar) ta’sirida yuzaga keladi.
Potentsial unumdorlik - tabiiy tuproq hosil bo’lish jarayonlari natijasida paydo bo’lgan xossalar va shuningdek insonlar faoliyati ta’sirida yaratilgan yoki o’zgartirilgan tuproq xususiyatlari bilan belgilanadigan barcha unumdorliklar yig’indisidan iborat. 
Effektiv (samarali) unumdorlik - muayyan iqlim va texnikiqtisodiy (agrotexnologik) sharoitda ekinlardan hosil olish uchun tuproq potentsial unumdorligining foydalaniladigan qismi hisoblanadi. Bu unumdorlik hozirgi vaqtda olinadigan hosil miqdori bilan ifodalanadi. Demak, hosildorlik miqdori samarali unumdorlikning asosiy ko’rsatkichi va konkret ko’rinishidir. 
Nisbiy unumdorlik - muayyan gruppa yoki turdagi o’simliklarning tuproq unumdorligiga nisbatan bo’lgan munosabati (talabi) bilan belgilanadi. Bir turdagi o’simliklar uchun unumdor hisoblangan tuproq, boshqasiga yaroqsiz bo’lishi mumkin.
Iqtisodiy unumdorlik - tuproqning potentsial unumdorligi va er uchastkalarining iqtisodiy xarakteristikasiga ko’ra tuproqlarni iqtisodiy jihatdan baholashdir. 
4. Tuproq unumdorligini qayta takroriy yaratish - tuproqning samarali unumdorligini potentsail unumdorlikka yaqin darajada saqlash maqsadida, tuproqqa ta’sir etadigan meliorativ va agrotexnika tadbirlari sistemasi yoki tabiiy tuproq jarayonlari yig’indisidan iborat. Unumdorlik, tuproq paydo qiluvchi jarayon kabi, unumdorlik omillari va shart-sharoitlarining miqdor va sifat o’zgarishiga sabab bo’ladigan, moddalarning o’zgarishi, to’planishi va o’tkazishi kabi jarayonlari bilan chambarchas bog’liq. Bu o’zgarishlar unumdorlikning rivojlanishi uchun ijobiy yo’nalishda bo’lishi va bu holda uning yaxshilanishiga olib kelishi (oziqa moddalarning to’planishi, ularning o’simliklar uchun yanada qulay o’zlashtiriladigan shaklga o’tishi, strukturaning yaxshilanishi va h.k.), yoki unumdorlikning pasayishiga olib keladigan salbiy yo’nalishda (oziqa elementlarning yuvilib ketilishi, ularning qiyin o’zlashtiriladigan shaklga o’tishi, strukturaning buzilish va h.k) bo’lishi mumkin. Tuproq xossalarining o’zgarishi ma’lum bir davrda unumdorlikni boshlang’ich darajasiga olib kelishi xam mumkin. Shunday qilib ma’lum davr ichida (o’suv davri, yillik yoki almashlab ekish davri va h.z) unumdorlikning o’zgarishi uning to’liqsiz, oddiy va kengaytirilgan holatda qayta tiklanishiga olib kelishi mumkin. Tuproq unumdorligining boshlang’ich davridagidan past darajada shakllanishi tuproq unumdorligining to’liqsiz qayta tiklanishini bildiradi. Tuproq unumdorligining boshlang’ich darajasiga qaytishi unumdorlikning oddiy qayta tiklanishini anglatadi. Tuproq, unumdorligining boshlang’ich darajasidan yuqori holatda yaratilishi unumdorlikning kengaytirilgan tarzda qayta tiklanganligini bildiradi. Tuproq unumdorligining qayta tiklanishi tuproq hosil bo’lish jarayonining ob’ektiv qonunidir, va uning namoyon bo’lishining barcha shakllariga xosdir. Tabiiy tuproq paydo bo’lish jarayonining rivojlanishi unumdorlikning to’liq bo’lmagan, oddiy yoki kengaytirilgan tipdagi qayta tiklanishi muayyan tuproq paydo bo’lish jarayonlari yoki ularning birgalikdagi rivojlanishi bilan aniqlanadi. Tuproqning dehqonchilikda foydalanishi sharoitida uning unumdorligining qayta tiklanishi tabiiy omillar ta’siri va insonning turli usullar bilan tuproqga ta’sir etishida sodir bo’ladi. Madaniy tuproq paydo bo’lish jarayoni tabiiy va antropogen omillar ta’sirida rivojlanadi. Insonlar erdan uzoq vaqtlar foydalanganda tuproqda kechadigan tabiiy jarayonlar, jumladan, tuproqning qator xossalari va rejimlari o’zgarib, yangi madaniy tuproqlar paydo bo’ladi. Tuproq unumdorligini doim yaxshi va yuqori holatda saqlab turish maqsadida, insonlar tomonidan tuproq tabiiy xossalarining o’zgartirish jarayonlariga tuproqni madaniylashtirish deyiladi. Tuproqlarni madaniylashtirishga qaratilgan kompleks tadbirlar sistemasi, ekinlardan barqaror va muttasil yuqori hosil olishni ta’minlovchi tuproq xossalarini yaxshilash imkonini beradi. Tuproqlarni madaniylashtirishning biologik, kimyoviy va fizikaviy usullaridan foydalaniladi. B i o l o g i k u s u l tuproqda chirindi va azotning ko’proq to’planishiga imkon beradigan tadbirlarni o’z ichiga oladi. Shu maqsadda ko’p yillik o’tlar (beda va turli dukkaklilar) ekiladi va mahalliy-organik o’g’itlardan foydalaniladi. K i m yo v i y u s u l erga mineral o’g’itlar solish yo’li bilan tuproqda o’simliklar uchun zarur va tez o’tadigan oziq elementlari miqdorini ko’paytirish hamda tuproqning kimyoviy xossalarini yaxshilashga qaratilgan. F i z i k a v i y u s u l l a r g a fizik-mexanikaviy va meliorativ tadbirlar qo’llanish ya’ni erni ishlash, haydalma qatlamda agronomik jihatdan qimmatli struktura yaratish, tuproqning suv-fizik, issiqlik xossalari va rejimlarini yaxshilash singari tadbirlar kiradi. Qo’riq erlar ishlab chiqarish oborotiga kiritilib, madaniylashtirilgandan keyin, u tabiiy unumdorlik bilan bir qatorda sun’iy unumdorlikka ega bo’la boshlaydi. Lekin tuproq qanchalik madaniylashtirilmasin, sun’iy unumdorlik bilan bir qatorda, doim tabiiy unumdorlikka ham ega bo’ladi. Demak, bu har ikkala unumdorlik turlari birbiri bilan bog’liq. Erlar qanchalik uzoq muddatda foydalanilib, uning madaniy holati yaxshilanib, yuqori agrotexnika tadbirlari sistemasi qo’llanilsa, tuproqning sun’iy unumdorligi ham shuncha yuqori bo’ladi. Madaniy o’simliklar tomonidan tabiiy va sun’iy unumdorliklar foydalanilganda, bular haqiqiy, samarali unumdorlikka aylanadi. Bundan tashqari potentsial samarali unumdorlik ham ajratiladi. Bu unumdorlik tabiiyga nisbatan ancha yuqori bo’lib, insonlarning erga sarflaydigan mehnati va moddiy mablag’ sarfiga bog’liq. Tuproq unumdorligining kengaytirilgan qayta, takror yaratilishi jarayonlari yuqori dehqonchilik madaniyati sharoitida, samarali va potentsial samarali unumdorligining muntazam ravishda oshib borishiga bog’liq. Intensiv dehqonchilik sharoitida tuproq unumdorligining takror yaratilishi asosan ikki yo’l bilan, tuproqning moddiy tarkibini yaxshilash va texnologik usullardan samarali foydalanish orqali amalga oshiriladi. Birinchi usulga o’g’itlar va turli meliorantlardan, pestitsidlardan foydalanish hamda texnologik jihatdan qulay ekinlarni almashlab ekish, ikkinchisiga - erga mexanik ishlov berish yo’li bilan tuproq ning fizik holatini yaxshilash singarilar kiradi. Konkret sharoitlarda bu usullardan to’g’ri va maqbul holda foydalanish zonal dehqonchilik sistemasining mazmunini belgilaydi. Yuqorida aytilgandek, tuproq unumdorligining elementlari (omillari) bo’lib, uning barcha fizikaviy, kimyoviy va biologik xossalari hisoblanadi. Shuni e’tiborga olish muhimki, tuproqning u yoki bu xossalari, ularning sifat va miqdor jihatdan namoyon bo’lishiga ko’ra tuproqning potentsial yoki effektiv (samarali) unumdorligi darajasiga ham ijobiy, va ham salbiy (limitlovchi) ta’sir etishi mumkin. Agronomiya va agrokimyoda "Minimum qonuni" azaldan ma’lum, ushbu qonunga asosan o’simliklarning hosildorligi ayni paytda qaysi omil minimumda turgan bo’lsa, ana shu omil bilan belgilanadi: azot va fosforning miqdori etarli bo’lgan sharoitda, masalan tuproqda, kaliy yoki aytaylik, kaltsiy yoki temir etishmaydi, barcha oziqa elementlari bilan to’liq ta’minlangan sharoitda suv etishmasligi mumkin, yoki oziqa va suv optimal (maqbul) darajada bo’lganda issiqlik etishmasligi mumkin va h.k. Minimum qonun ta’sirini Timiryazevning ko’rgazma "Dobenek bochkasi" dan yaqqol ko’rish mumkin. Chunonchi, bochkaning har bir taxtachasi o’simlikning har xil xayot faktorlarini ifodalaydi. Taxtachalarning balandligi o’simliklar hayotiy faktorlari miqdorini protsent hisobida ifodalaydi. Punktir chiziq esa biron-bir o’simlik turi yoki navining hayot faktorlariga bo’lgan talabi to’la - 100 % qondirilganda olinishi mumkin bo’lgan maksimal miqdordagi hosilni ko’rsatadi. Yaxlit chiziq esa suv sathi ya’ni o’simlik 34- rasmdagidek ta’minlanganda olinadigan haqiqiy hosil miqdori, binobarin, eng past taxtacha balandligiga teng. Minimum qonunini ifodalovchi grafik chizma-"Dobenik" bochkasi: 1-olinishi mumkin bo’lgan hosil; 2- haqiqiy olingan hosil. Rasmdan ko’rinib turibdiki, bochkadagi suv sathi fosfor kislotaning miqdorini ko’rsatuvchi taxtacha balandligi bilan chegaralangan, ya’ni bu faktor minimumdagini ifoda etib, ta’minlanganlik darajasi 60 % ni ko’rsatadi. Bochkaga nazar tashlansa, minimumdagi fosfor faktori ko’paytirilsa, azot minimum faktor bo’lib qoladi, chunki uning ta’minlanganligi 90 % ni tashkil etadi. Ammo, ushbu chiroyli va nazariy jihatdan go’yo yaxshi isbotlangan jarayon amalda hamma vaqt ishlayvermaydi, chunki o’simliklar uchun barcha zarur faktorlar va ularning optimal nisbati hamma vaqt ham ma’lum bo’lavermaydi, barcha mumkin bo’lgan variantlarni tekshirib chiqish uchun ming yillar zarur, shu o’rinda aytish lozimki, inson o’zining butun tarixi davomida bu ish bilan shug’ullanib kelmoqda. Hozirgi paytda EHMlar va "hosilni programmalashtirish" matematik tenglamalar bu ishga jalb etilgan. Tuproqshunoslikda boshqacha yondoshuv qabul qilingan. O’simliklar hayotidagi tuproq faktorlari optimal holatni yoki tuproq unumdorligining elementlari bilan ta’minlash vazifasi qatorida tuproqni tubdan melioratsiyalash va agrotexnik tadbirlar yordamida tuproq unumdorligini limitlovchi faktorlarni bartaraf etish yoki minimallashtirish vazifalari qo’yilmokda hamda amalda echilmoqda. Jadvalda tuproq ning asosiy limitlovchi faktorlari va ularni maxsus melioratsiyalash usullari keltirilgan. Masalan, sho’rtob-sho’rxoklar yuqori ishqoriylik, ko’p miqdorda tuzlarni saqlashi va juda noqulay fizikaviy xossalarga ega. Shuning uchun kompleks melioratsiyalashni talab etadi. . Yo’naltirilgan holda madaniy tuproqlarning yaratilish jarayonlari o’z navbatida tuproq unumdorligining muayyan darajasi (modeli) ni yuzaga keltirish imkonini beradi. T u p r o q u n u m d o r l i g i m o d e l i deganda ekinlardan ma’lum darajadagi hosilni olish uchun shart-sharoitlarga javob beradigan va agronomik nuqtai-nazardan ahamiyatga ega bo’lgan tuproq xossalari yig’indisi tushuniladi. Har bir tuproq tipi uchun unumdorlik darajasini ko’rsatuvchi muayyan, o’ziga xos bo’lgan xossalar ko’rsatkichi mavjuddir. Tuproq xossalarining optimal parametrlari asosida unumdorlik modellari tuziladi. Quyida keltirilgan ma’lumotlardan ko’rinib turibdiki, qora tuproqlar bilan bo’z tuproqlarning unumdorligini belgilovchi xossalarning ko’rsatkichlari miqdori bir-biridan keskin farq qiladi. O’simliklarning barcha hayotiy omillari teng ahamiyatga ega bo’lib, ularning birortasini boshqasi bilan almashtirib bo’lmaydi. Tuproq unumdorligini oshirish hamda ekinlardan yuqori va barqaror hosil olish uchun o’simliklarning barcha hayotiy va o’sish omillariga bir vaqtning o’zida, teng ta’sir etish zarur. Lekin bunda yo’naltiruvchi asosiy omil (yoki omillar gruppasi) ni aniqlay bilish juda muhim. Chunki ana shu omilga ta’sir etish yo’li bilan, boshqa faktorlar samaradorligini yuqori darajada oshirib borish mumkin. Masalan, qurg’oqchilik zonalarida yo’naltiruvchi omil o’simliklarni zarur miqdordagi suv bilan ta’minlashdir. Sug’orilib dehqonchilik qilinadigan zonalarda erlarni sug’orish muhim tadbir bo’lib, bunda tuproqning qayta sho’rlanishi va botqoqlanishining oldini olishga alohida e’tibor berish lozim. Demak, o’simliklar hosildorligini belgilovchi barcha hayotiy faktorlarga bir vaqtning o’zida ta’sir etish printsiplarini amalga oshirish, turli zonalarda tuproq unumdorligini yaxshilashning tabaqalashtirilgan usullaridan foydalanish zarurlagini talab etadi. O’simliklarning hayotiy faktorlaridan birortasiga boshqasini o’zgartirilmagan holda ta’sir etish natijasida, uning samarasi pasayib boradi va ma’lum sharoitda ekinlar xosilining keskin kamayishiga olib keladi. Hozirgi vaqtda tuproqning oziq, suv, issiqlik va tuz rejimi va tuproq reaktsiyasini tartibga solishni ta’minlaydigan tuproq xossalariga ta’sir etishning kompleks usullari ishlab chiqilgan. V.R.Vilyams nemis olimi Volninning bahori javdar hosiliga suv, yorug’lik va o’g’it singari omillar ta’sirini o’rganishga doir materiallari asosida ana shu faktorlarni bir vaqtning o’zida ta’sir etganda hosilning uzluksiz oshib borishini tasvirlovchi alohida grafik bilan izohlab beradi. Tuproq unumdorligini muntazam oshirib borish va uning imkoniyatlaridan qishloq xo’jalik ekinlari hosildorligini yanada oshirish maqsadida samarali foydalanish, hozirgi tuproqshunoslikning aktual muammolaridan biridir. Tuproqning samarali unumdorligini oshirish usullari xilma-xildir. Tuproqqa maqbul darajada ishlov berish, o’g’itlar va turli meliorativ tadbirlardan foydalanish, almashlab ekish, erdan foydalanishni ilmiy asosda tashkil etish, tuproqning ekologik holatini yaxshilash singari tadbirlar tuproq unumdorligining samaradorligini keskin oshirish imkonini beradi. Tuproqqa ishlov berishning asosiy maqsadi, uning suv-havo va oziq rejimlarini tartibga solishga qaratilgan. Ishlov berishning maqbul turlaridan foydalanishga tuproqning gumusli qatlami qalinligi, tuproq haydalma osti gorizontlarining xususiyatlari, mexanik tarkibi, har xil tuz saqlaydigan qatlamning joylashuv chuqurligi va boshqa xususiyatlarga e’tibor beriladi. Turli o’g’itlardan foydalanish hamda kimyoviy melioratsiya (ohaklash, gipslash) kabi tadbirlarni qo’llanishda tuproq xossalarini e’tiborga olish yanada ko’proq ahamiyatga ega. Tuproqdagi o’simlikka o’tuvchi, harakatchan shakldagi oziq moddalar miqdoriga ko’ra mineral o’g’itlar dozasi aniqlanadi. Organik o’g’itlardan foydalanilayotganda ham tuproqning (gumus miqdori, gumusli holati kabi) xossalari e’tiborga olinadi. Tuproq xossalari erni sug’orish yoki zahini qochirish melioratsiyasi turlaridan foydalanish zarurligini ko’rsatib beradi. Jumladan tuproqning tuz rejimi va suv fizik xossalarini e’tiborga olmasdan sug’orish erlarning qayta sho’rlanishiga yoki botqoqlanishiga sabab bo’ladi. Ekinlarni joylashtirayotganda tuproqning sho’rlanish, sho’rtoblanish hamda eroziyalanish darajasi, joyning relef sharoitlari katta ahamiyatga ega, chunki bu omillar tuproq unumdorligining ko’plab shart-sharoitlarini belgilaydi. Tajribalardan ma’lumki, mineral o’g’itlardan foydalanish ekinlar hosildorligini keskin oshiradi, ammo uning samarasi odatda unumdorligi pastrok joylarda yuqoriroq bo’ladi. O’rta Osiyo tuproqlari unumdorligini o’rganishga doir vegetativ tajribalar shuni ko’rsatadiki, gumusga boy tipik bo’z tuproqlar hamda o’tloq va botqoq-o’tloq tuproqlar ancha yuqori unumdorlikka ega bo’lib, och tusli bo’z tuproqlar kamroq va taqirlar past unumdorlikka ega. Masalan, azotli o’g’itlar barcha tuproqlarda ekinlarning hosilini oshirsa-da, ammo kam gumusli och tusli bo’z tuproq va taqir tuproqlarda uning samarasi yuqoriroq bo’lgan. Fosfor taqirlarda, azot va fosfor aralashmasi esa barcha tuproqlarda hosilni oshirish imkonini beradi. Bunda, yana o’sha kam gumusli tuproqlarda mineral o’g’itlar samarasi yaxshi ifodalanadi. Tuproqlarning turli genetik qatlamlari ham bir xil unumdorlikka ega emas. Almashlab ekish joriy etilmagan va faqat mineral o’g’itlar solinadigan dalalarda tuproqdagi gumus va oziq element miqdori keskin kamayib, struktura holati yomonlashadi hamda unumdorligi pasayadi. Tuproqlarni agrokimyoviy tekshirishlar shuni ko’rsatadiki, O’rta Osiyoda gumusi kam tuproqlar jami ekin maydonining 2G’3 qismini, chirindi miqdori o’rtacha bo’lgan tuproqlar 1G’3 qismini, ko’p chirindili tuproqlar esa atigi 7 foizini tashkil etadi. Almashlab ekish yo’lga qo’yilmagan paxtachilik rayonlari tuproqlaridagi gumus miqdori keyingi 25-30 yilda deyarli ikki barobar kamaygan. Har yili bir tonna paxta hosili uchun 300-400 kg miqdorida gumus sarflanadi. Buning o’rnini qoplash uchun esa gektariga kamida 20 t. go’ng yoki boshqa organik o’g’itlar solish kerak bo’ladi. (I.S.Rabochev, A.I.Imomaliev, 1985). Qishloq xo’jalik ishlab chiqarishning ilg’orlari tuproqning unumdorlik omillariga kompleks tarzda ta’sir ko’rsatib, qishloq xo’jalik ekinlaridan yuqori va barqaror hosil olishga erishmoqdalar. Agronom mutaxassislarning asosiy diqqat - e’tibori ham tuproqning unumdorligini oshirib, uning ekologik holatini yaxshilab borishga qaratilmog’i zarur.

SOIL ABSORPTION CAPACITY AND YOU ARE THE ONE

The absorption capacity of soils is determined by their ability to absorb and retain exchangeable and non-exchangeable solid, liquid and gaseous substances, increasing their concentration on the surface of colloidal particles.
The theory of soil absorption properties, developed and refined by K.K. Gedroits, G. Wingner, S. Mattson, E.N. Gapon, N.I. Gorbunov, B.P. Nikolsky, N.P. Remezov, I.N. Antipov-Karatayev, and other scientists, remains valid today. K.K. Gedroits's theory is quite comprehensive. According to K.K. Gedroits, soil absorption capacity is divided into five groups:
1. Mechanical absorption capacity is understood as the ability of soils to absorb, that is, to retain, various substances, particles, as well as various objects and bodies whose sizes exceed the sizes of soil pores and which are carried by water and air currents.
Mechanical absorption often depends on the size of the soil's pores, the size and quantity of the objects and substances being absorbed, and whether they are transported by water and air in large or small quantities. Water, with various impurities and chemical compositions, is purified as it passes through the soil. This property of soil and some rocks is widely used in everyday life.
When irrigation systems and canals are built, these soil properties are exploited to pump turbid water through the canal beds, filling the pores in the canals and dramatically reducing filtration and infiltration. This phenomenon is called canal and reservoir clogging.
This method can also be used to improve gravelly soils: if turbid water is poured onto gravelly soils and irrigated, the soil layer will increase, increasing its productivity. This is because the drained particles are typically richer in colloidal particles, humus, and nutrients.
2. Chemical leaching refers to the process of formation of water-insoluble salts and gases released into the air as a result of chemical reactions occurring in soils.
During the chemical impregnation process, salts, gases and water are usually formed, such as limestone, gypsum S02.
Chemical absorption varies depending on the soil type, the type and charge of colloidal particles in the soil, the amount of element that can be absorbed, etc. It can be described as follows:
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2.
Sa (HC0 3 ) 2 CaCO 3 H 2 0 C0 2
3.  Al(0H) 3 H 3 P0 4 AlP0 4 H 2 0
4.  Na 2 C0 3 CaS0 4 CaC0 3 Na 2 S0 4
3. Biological absorption ability , which in the soil resident alive organisms , rhizomes , microorganisms To every another elements swallowing Understood .
Biological absorption ability choice based on  happened will , because every another alive organism separately one to the element or elements to the group needy Absorption through the root structures of plants occurs mainly on the basis of exchange, and the element, in turn, acts on the plant organism on the basis of the theory of binding, osmosis and the phenomenon of turgor.
4. Physical adsorption capacity is the increase in the concentration of molecules of various substances on the surface of finely dispersed particles. This usually depends on the surface energy of the colloidal particles. This phenomenon occurs due to the attraction of individual molecules to the surface of a solid colloidal particle with the expenditure of a certain amount of energy.
It's clear to us that surface energy is related to the total surface area of the particles. The harder the surface, the greater the physical absorption. We can clearly see this by passing the same amount of clay suspension through sand and soil.
When a suspension is passed through sand, the water entering the collection tank is relatively clean, meaning it's cleaner than the previous suspension. However, when the same suspension is passed through a soil column, clear water can be seen in the tank. This is because soil colloids adsorb substances from the suspension, and since their pores are small and fine, mechanical absorption also occurs effectively.
This experiment is best performed with ink. In this case, the ink is absorbed through physical absorption by the soil, while pure water passes through it. Physical absorption typically absorbs the entire molecule, including gases, electrolytes, and water vapor. A good example of this is a film of water on a colloidal soil particle. Particles in a solid molecular solution that have not dissociated through the colloidal soil particles are also absorbed.
Molecules absorbed during physical absorption cannot penetrate the colloidal particle and settle. They concentrate only on its surface, that is, they accumulate.
According to Aydinyan (1933), this increases the absorptive capacity of soils. In conclusion, it should be noted that the physical absorption properties of soils can be used to purify polluted waters, especially those contaminated with toxic chemicals. However, it should be remembered that this property of soils is not unlimited, but has a certain capacity. Furthermore, it is extremely difficult and challenging to isolate individual absorptive capacities of soils. They are inextricably linked dialectically. Another such property is physicochemical absorption.
5. Physicochemical adsorption is the ability of soils to adsorb and exchange equivalent quantities of adsorbed ions. This process occurs on the surface of colloidal particles.
Colloidal particles are in constant contact with the solution, and by absorbing an element from it, they release another element into the solution in an amount equal to the equivalent amount of that element. Therefore, physicochemical absorption is also called exchange absorption.
An example is the formation of sap and desaupication of wetland soils.
To use saline soils in agriculture, they must be desalinated. This creates temporary salinity as follows:



This the process has returned process There is , that is usually soup soils fertility increase For gypsum , lime And another minerals , rocks inserted , that is


this process that's why for harvest was salt fast washed from the area of ​​soil q outside exit to need .
In conclusion When a 	ends , the soil is in q absorption characteristics their as part of absorption complexes behind expression will .

[bookmark: _Hlk211500632]TUPROQLARNING SINGDIRISH QOBILIYATI VA SIG’IMI

Tuproqlarning singdirish qobiliyati deb  ular tomonidan  almashinadigan va almashinmaydigan tarzda qattiq, suyuq va gaz holatidagi moddalarning yutilishiga, kolloid zarracha ustiga kontsentratsiyasining ortishiga aytiladi.
Tuproqning singdirish xususiyati to’g’risidagi tadqiqotlar K.K.Gedroyts, G.Vingner, S.Mattson, E.N.Gapon, N.I.Gorbunov, B.P.Nikolskiy, N.P.Remezov, I.N.Antipov-Karataev va boshqa olimlar tomonidan yaratilgan, mukammalashtirilgan bo’lib, ular hozir ham o’z kuchini yo’qotmagan. Nisbatan to’liq ta’limot bu K.K.Gedroyts ta’limoti hisoblanadi. K.K.Gedroyts ta’limotiga ko’ra tuproqlarning singdirish qobiliyati 5 guruhga bo’linadi:
1. Mexanik singdirish qobiliyati- deb tuproqlar tomonidan suv, havo oqimi bilan kelib turadigan, o’lchamlari tuproq g’ovaklarining o’lchamlaridan katta bo’lgan turli moddalar, zarrachalar va har xil jismlar hamda jismlarning yutilishiga, ya’ni ushlanib qolishiga aytiladi.
Mexanik singdirish ko’pincha tuproqdagi g’ovaklar o’lchamiga, yutilishi kerak bo’lgan jismlar,  moddalar o’lchamiga, miqdoriga, ko’p va oz miqdorda suv va havo yordamida kelib turishiga bog’liq bo’ladi. Har xil oqizindilarga va kimyoviy tarkibga ega bo’lgan suvlar tuproqdan o’tib tozalanadi. Tuproq va ba’zi tog’ jismlarning bu xususiyatidan hayotda keng foydalaniladi.
Sug’orish inshoatlarini, kanallarni qurilishida tuproqlarning bu xususiyatlaridan foydalanib kanallar o’zanlari orqali loyqa suvlar o’tkaziladi, natijada o’zandagi g’ovaklar to’lib, kanallarning filtratsiya va infiltiratsiya darajalari keskin kamayadi. Bu hodisaga kanallar va suv omborlarini kolmatatsiyalash deyiladi.
Bu usuldan shag’alli tuproqlarni yaxshilashda ham foydalansa bo’ladi, ya’ni shag’alli erlarga loyqa-butana suvlar quyilsa, shunday suvlar bilan sug’orilsa, unda tuproq qatlami ortadi,  unumdorlik yaxshilanadi. Chunki oqizindi zarrachalar odatda kolloid zarrachalarga, chirindiga, oziqa elementlarga nisbatan boy bo’ladi. 
2. Kimyoviy singdirish qobiliyati deb, tuproqlardagi sodir bo’ladigan kimyoviy reakitsyalar natijasida suvda erimaydigan tuzlar, havoga chiqadigan gazlar hosil bo’lishi bilan bog’liq jarayonga aytiladi.
Kimyoviy singdirish jarayoni natijasida odatda ohaktosh, gips S02 kabi tuzlar, gazlar va suv hosil bo’ladi.
Kimyoviy singdirish tuproqlarning tipi, turi hamda tuproqlardagi kolloid zarrachalarning zaryadlariga, miqdoriga singishi mumkin bo’lgan elementning turiga va boshqalarga qarab har xil bo’ladi. Buni quyidagicha tasvirlash mumkin:
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2. 
Sa(HC03)2CaC03H20C02
5.  Al(0H)3H3P04 AlP04H20
6.  Na2C03CaS04CaC03Na2S04
3. Biologik singdirish qobiliyati, deb tuproqda yashovchi tirik organizmlar, ildizchalar, mikroorganizmlar tomonidan har xil elementlarning yutilishi tushuniladi.
Biologik singdirish qobiliyati tanlash asosida  sodir bo’ladi, sababi har xil tirik organizm alohida bir elementga yoki elementlar guruhiga muhtoj bo’ladi. O’simlik ildiz tuzilmalari orqali singdirish asosan almashinish negizida sodir bo’lib, element o’z navbatida o’simlik tanasida tutashish, osmos nazariyalari va turgor hodisasi asosida harakat qiladi.
4. Fizik singdirish qobiliyati, deb mayda dispers zarrachalar ustida har xil moddalar molekulalari kontsentratsiyasining ortishiga aytiladi. Bu odatda kolloid zarrachalarning yuza energiyasiga bog’liq bo’ladi. Bu hodisa alohida molekularni qattiq kolloid zarracha yuzasiga, ma’lum energiya hisobiga tortilishi asosida sodir  bo’ladi. 
Bizga yuza energiyasi zarrachalarning umumiy yuzasi bog’liqligi aniq. Yuza qancha qattiq bo’lsa fizik singdirish shuncha katta bo’ladi. Biz buni qum va tuproq orqali bir xil miqdorda loyqa-suspenziya o’tkazganimizda aniq ko’rishimiz mumkin.
Qum orqali suspenziya o’tkazilganda to’plang’ich idishga tushgan suv nisbatan toza, ya’ni avvalgi suspenziya holatidan tozaroq bo’ladi. Lekin tuproq kolonkasidan shu suspenziya o’tkazilganda esa suv to’plagichda biz toza suvni ko’rishimiz mumkin. Sababi tuproq kolloidlari suspenziyadagi moddalarni sorbtsiyalaydi, g’ovaklari kichik va mayda bo’lgani uchun mexanik singdirish ham yaxshi sodir bo’ladi.
Bu tajribani siyoh bilan o’tkazilsa natija yaxshi bo’ladi. Bunda tuproqning fizikaviy singdirish hisobiga siyoh yutilib qolib toza suv o’tadi. Fizik singdirish jarayonida odatda butun molekula, ya’ni gazlar va elektrolitlar, suv bug’lari butunicha yutiladi. Bunga tuproq kolloid zarrachasi ustidagi plyonkali suvni misol keltirish yaxshi natija beradi. Tuproq kolloid zarrachalari orqali dissotsiatsiyalanmagan qattiq molekulyar eritmadagi zarrachalar ham yutiladi.
Fizik singdirishda yutilgan molekulalar kolloid zarracha tarkibiga kirib joylashib ololmaydi. Faqat ularning yuzalariga kontsentrlanadi, ya’ni to’planadi.
Aydinyan (1933) ma’lumotlariga ko’ra bu jarayonda tuproqlarning singdirish sig’imi oshadi. Xulosa qilib aytganda, tuproqlarning fizik singdirish xususiyatlaridan iflos suvlarni, ayniqsa zaharli ximikatlar bilan zaharlangan suvlarni tozalashda foydalansa bo’ladi. Lekin tuproqlarda bu xususiyat cheksiz emas, aniq sig’imga ega ekanligini esdan chiqarmaslik kerak. Bundan tashqari tuproqlarning singdirish qobiliyatini alohida-alohida ajratish juda qiyin va murakkab. Ular dialektik asosda uzviy bog’langan bo’ladilar. Shulardan yana biri bu fizik-kimyoviy singdirishdir.
5. Fizik-kimyoviy singdirish, deb tuproqlarni singdirish va ekvivalent miqdorda singdirilgan ionlarni almashtira olish qobiliyatiga aylitiladi. Bu jarayon kolloid zarrachalarning ustida, yuzasida  sodir bo’ladi.
Kooloid zarrachalar eritma bilan doim aloqador bo’lib, undan o’ziga birorta elementni oladigan bo’lsa, shu elementning ekvivalent miqdoriga teng miqdorda boshqa bir elementni eritmaga chiqaradi. Shuning uchun ham fizik-kimyoviy singdirishga almashinuvchi singdirish ham deyiladi.
Misol qilib sho’rtoblarning hosil bo’lishi sho’rtob tuproqlarni sho’rtobsizlanishini keltirishimiz mumkin.
Sho’rxok tuproqlardan qishloq xo’jaligida foydalanish uchun ularning sho’rini yuvish kerak bo’ladi. Bunda vaqtinchalik sho’rtoblik quyidagicha hosil bo’ladi:



Bu jarayon qaytar jarayon hisoblanadi, ya’ni odatda sho’rtob tuproqlar hosildorligini oshirish uchun gips, ohak va boshqa minerallar, jinslar solinadi, ya’ni


bu jarayon ham qaytar, shuning uchun hosil bo’lgan tuzni tezda yuvib tuproq maydonidan tashqariga chiqarish kerak.
Xulosa qilib a	ytganda, tuproqdagi singdirish xususiyatlari ularning tarkibidagi singdirish komplekslari orqali namoyon bo’ladi.

SOAK SOIL DIFFICULT
Ion to the ability to exchange q owner which corresponds to phase q atti q soil q his/her absorption Complex ( TSK) ) is called . This on site soil hard phase when he said his/her mineral , organic And organo - mineral parts complex , that is together understanding necessary .
TSC Also exchange to ability owner was cations be need , reflection in case TSC With Earth solution between ion exchange happened This will not happen . definition , that is In TSC twisted description to perfection needy . Why? Earth hard phase All both cation exchange in progress does not participate . For example : soil hard to the phase incoming quartz ion exchange in progress in practice participation It doesn't matter . mechanic in fractions both this process was not observed . Ion exchange ability mostly year particles For characteristic
Earth important from its properties one , that is TSC What describe get characteristics according to What is soil? And TSC What is a " cation"? exchange Enter the name si maybe in literature this your name instead of synonym how to "absorb" » . capacity is used . Absorption capacity interchangeable cations in the amount of equal will absorb capacity measurement unity How 100 г Earth For mg - eq weight reception made.
Absorbent capacity With infused cations quantity quantity from the point of view every time both mutual equal Doesn't come .
Absorbed cations quantity pH To connected For absorption to the limit equal or equal No cases in the soil is observed .
Earth absorption capacity their mechanical , mineralogical Hummus included ​quantity And to quality connected will .
Earth appearance in case participating minerals cation absorption capacity one another without dying , following to indicators owner
 According to the presented data, the lowest indicator corresponds to kaolinite, and a relatively high one to vermiculite and montmorillonite.
The mineralogical composition of typical sierozems, oasis gray-meadow and oasis meadow soils, common in Uzbekistan, is dominated by hydromica and chlorite, with a small, very small amount of kaolinite and montmorillonite.
Considering that the absorptive capacity of the soil is reflected in these minerals and humus, it becomes clear that the absorptive capacity of our soils is quite low. This is evident from the following table.
table
The cation absorption capacity of some minerals is mg- eq 100 g
	Minerals
	Absorption capacity

	Smectites
	55-120

	Kaolinite
	2-15

	Hallosite
	15-25

	Chillit
	20-40

	Cermiculite
	60-150

	Chlorite
	10:40

	Muscovite
	10-50

	Allophanes
	50-100

	Montiorillonite
	80-120



table
Cation exchange capacity of different soils in mg-eq per 100 g of soil
	Soils
	Depth, cm
	Cation exchange capacity
	Author

	Typical black
	4-10
	74
	Remezov 1957

	soils
	10:30
	63
	

	
	40-50
	63
	

	
	56-65
	58
	

	Typical b
	0-10
	11
	Remezov 1957

	soils
	10-25
	11
	

	
	25-30
	18
	

	
	40-50
	16
	

	Especially
	0-10
	7.73
	Kuziev 1991

	oasis soils
	10:30
	7.35
	

	
	30-40
	7.47
	

	
	35-100
	6.22
	

	
	350-400
	7.38
	

	Irrigated
	0-10
	10.60
	Kuziev 1991

	typical b
	10-32
	9.34
	

	soils
	32-45
	12.64
	

	
	45-87
	9.97
	

	
	350-400
	10.6
	



It should not be forgotten that soil colloids play a special role in the formation of the absorption capacity of soils.
[bookmark: _Hlk211500836]
Tuproq singdirish kompleksi
Ion almashtirish qobiliyatiga ega bo’lgan, tuproqning qattiq fazasiga uning singdirish kompleksi (TSK) deyiladi. Bu o’rinda tuproqni qattiq fazasi deyilganda uning mineral, organik va organo-mineral qismlarini kompleks, ya’ni birgalikda tushunish lozim.
TSK da almashinish qobiliyatiga ega bo’lgan kationlar bo’lishi kerak, aks holda TSK bilan tuproq eritmasi o’rtasida ion almashinishi sodir bo’lmaydi. Bu ta’rif, ya’ni TSKga burilgan tavsif mukammalashtirishga muhtoj. Negaki tuproq qattiq fazasining hammasi ham kation almashinish jarayonida qatnashmaydi. Masalan: tuproqni qattiq fazasiga kiruvchi kvarts ion almashinish jarayonida amalda ishtirok etmaydi.  Yirik mexanik fraktsiyalarda ham bu jarayon kuzatilmaydi. Ion almashtirish qobiliyati asosan il zarrachalari uchun xos.
Tuproqning muhim xossalaridan biri, ya’ni TSK ni tavsiflay oladigan xususiyatlar qatoriga tuproqni va TSK ni “kation almashtirish sig’imini” kiritish mumkin. Adabiyotlarda bu atamaning o’rniga sinonim tariqasida “singdirish sig’imi” ishlatiladi. Singdirish sig’imi almashinadigan kationlarning summasiga teng bo’ladi. Singdirish sig’imining o’lchov birligi tariqasida 100 g tuproq uchun mg-ekv og’irlik qabul qilingan.
Singdiruvchi sig’imi bilan singdirilgan kationlar summasi miqdor jihatdan hamma vaqt ham o’zaro teng kelavermaydi.
Singdirilgan kationlar summasi rN ga bog’liqligi uchun singdirish sig’imiga teng yoki teng bo’lmagan hollar tuproqlarda kuzatiladi.
Tuproqni singdirish sig’imi ularning mexanik, minerologik tarkibiga, gumus miqdori va sifatiga bog’liq bo’ladi.
Tuproqni paydo bo’lishida qatnashadigan minerallarni kation singdirish sig’imi bir xil bo’lmay, quyidagi ko’rsatkichlarga ega.
jadval
Ba’zi minerallarning kation singdirish sig’imi mg-ekv100 g
	Minerallar
	Singdirish sig’imi

	Smektitlar
	55-120

	Kaolinit
	2-15

	Gallauzit
	15-25

	Chilit
	20-40

	Zermikulit
	60-150

	Xlorit
	10-40

	Muskovit
	10-50

	Allofanlar
	50-100

	Montiorillonit
	80-120



Keltirilgan ma’lumotlarga ko’ra eng kichik ko’rsatkich kaolinitga to’g’ri kelsa nisbatan yuqori ko’rsatkich vermikulit va montmorillonitga to’g’ri keladi.
O’zbekistonda tarqalgan tipik bo’z tuproqlar, voha bo’z-o’tloqi hamda voha o’tloqi tuproqlarining minerologik tarkibida gidroslyudalar, xlorit ko’pchilikni tashkil qiladi va oz, juda oz miqdorda kaolinit va montmorillonitlar mavjud.
Agar tuproqning singdirish sig’imini ana shu minerallar va gumus aks ettirishini e’tiborga olsak, tuproqlarimizning singdirish sig’imi ancha kichik ekanligi ravshan bo’ladi. Buni quyidagi jadvaldan ko’rish mumkin.
jadval
Har xil tuproqlarning kation almashinish sig’imi mg-ekv100 g tuproq uchun
	[bookmark: _Hlk211500875]Tuproqlar
	Chuqurlik, sm
	Kation almashinish sig’imi
	Muallif

	Tipik qora
	4-10
	74
	Remezov 1957

	tuproqlar
	10-30
	63
	

	
	40-50
	63
	

	
	56-65
	58
	

	Tipik bo’z
	0-10
	11
	Remezov 1957

	tuproqlar
	10-25
	11
	

	
	25-30
	18
	

	
	40-50
	16
	

	Xususan bo’z-
	0-10
	7,73
	Kuziev 1991

	voha tuproqlar
	10-30
	7,35
	

	
	30-40
	7,47
	

	
	35-100
	6,22
	

	
	350-400
	7,38
	

	Sug’oriladigan
	0-10
	10,60
	Kuziev 1991

	tipik bo’z
	10-32
	9,34
	

	tuproqlar
	32-45
	12,64
	

	
	45-87
	9,97
	

	
	350-400
	10,6
	



Tuproqlarning singdirish sig’imini shakllanishida tuproq kolloidlarining o’rni alohida ekanligini unutmaslik kerak.

Charge, structure of a colloidal soil particle
Soils always contain colloidal particles of different composition and charge in different quantities, and their composition and quantity depend on the nature of the rocks that form the soil and the type of processes.
According to G. Wigner , the core of colloidal particles is the nucleus. The nature of the nucleus determines the nature of the colloidal particle. The nucleus has a complex amorphous or crystalline structure and a specific chemical composition.
A colloidal particle is generally assumed to have a spherical structure. In reality, it is not spherical, but rather imperfectly spherical, meaning it has various irregularities. However, the overall appearance of the structure is close to spherical.
[image: ]
Figure. Structure of a colloidal soil particle.
The figure depicts an acetyloid colloidal particle described by N.I. Gorbunov. Above the core is a tightly bound layer, charged or determining the charge of the colloidal particle; this layer is called the potential-determining layer. The core and the potential-determining layer are called a granule. The core, the potential-determining layer, and the layer of immobile ions are called a particle. If a diffusion layer is added to the particle, it transforms into a micelle. Thus, two layers of ions form around the core.
Typically, an electrical potential is created between a colloidal particle and the surrounding solution. This potential is called the zeta potential. The diffusion layer is subject to this zeta potential. In this diffusion layer, an ion is exchanged for an anion or cation. Typically, this exchange, like a number of other properties of the colloidal particle, depends on its charge, which is determined by the charge of the particle's granule. Thus, if the granule's charge is positive, the entire colloidal particle is considered positively charged, and vice versa: if the granule's charge is negative, the colloidal particle is negatively charged.
A micelle is usually in an electrically neutral state, meaning its positive and negative charges are equal. The bulk of the micelle's mass is located within the granule. The charge on the particles depends on the chemical properties of the colloidal particle.
Negatively charged colloids are based on clay minerals, various calcites, non-silicate iron compounds, aluminum oxide and hydrated aluminum oxide, montmorillonite minerals, etc. The charge of a colloidal particle of organic matter is usually associated with the release of the H cation in CO2, dissociation, and the splitting off of hydroxide groups.
The most common and relatively rapidly dissociating group is hydrogen in CO00H. The electrical potential in silicic acid is related to the dissociation of H.
The potential detector layer contains negatively charged ions, and the particles that release hydrogen ions into the solution are called acetoids. They are similar to acids and constantly enrich the solution with the H cation. This acetoid property is characteristic of silicic acid and humic acids.
, the potential-determining layer of which is charged positively and releases 0 N -  ions into the solution, are called basoids .
Colloidal particles formed by proteins, iron, and aluminum can exhibit acidic or alkaline properties depending on the reaction of the environment, acting as bases or acetoacids . Colloids with such dual properties are called amphoteric colloids, or ampholytes . For example, in an acidic environment, aluminum hydroxide releases hydroxyl ions into the surrounding medium.
Al ( 0H ) 3 Al ( 0 H ) 2 0 N -
If the environment is alkaline, hydrogen ions are released from aluminum oxide hydrate into the environment.
Al ( 0H ) 3 Al 0 ( 0 H ) 2 - H
In amphoteric colloids, the basic properties of their environment increase with increasing acidity. Conversely, the acidic properties of amphoteric colloids increase with increasing alkalinity. Acetoids , or basoids , that is, amphoteric colloids, release equal amounts of hydrogen ions and hydroxyl ions into the solution at a certain pH, called the isoelectric point. At this point, the colloidal particle becomes electrically neutral .
Amphoteric compounds are usually weakly acidic and weakly basic.
[bookmark: _Hlk211500951]Tuproq kolloid zarrachasining zaryadi, tuzilishi
Tuproqlarda hamma vaqt u yoki bu miqdorda har xil tarkib va zaryadga ega bo’lgan kolloid zarrachalar mavjud bo’lib, ularning tarkibi, miqdori tuproqlarni vujudga keltiruvchi jinslar xarakteriga, jarayonlar tipiga bog’liq bo’ladi.
Kolloid zarrachalarning asosini G.Vigner ma’lumotiga ko’ra, yadro tashkil qiladi. Yadroning tabiati kolloid zarrachaning tabiatini aniqlaydi. Yadro murakkab amorf yoki kristallik tuzilishiga va xususiy kimyoviy tarkibga ega.
Odatda kolloid zarracha sharsimon tuzilishga ega deb qabul qilinadi. Haqiqatda esa u sharsimon emas, balki to’liqsiz sharsimon, ya’ni u har xil  notekisliklarga ega. Lekin tuzilishning umumiy ko’rinishi sharga yaqin.
[image: ]
Rasm. Tuproq kolloid zarrachasining tuzilishi
Rasmda N.I.Gorbunov tasvirlagan atsedoid kolloid zarracha tasvirlangan. Yadroning ustida mustahkam ushlanib turgan qatlami mavjud bo’lib, ular zaryadli bo’ladi yoki kolloid zarrachani zaryadini belgilaydi, bu qatlamga potentsial aniqlovchi qatlam deyiladi. Yadro bilan potentsial aniqlovchi qatlamga granula deyiladi. Yadro, potentsial aniqlovchi qatlam, harakatsiz ionlar qatlamiga zarracha deyiladi. Zarrachaga diffuziya qatlamini ham qo’shsak, u holda  mitsella bo’ladi. Shunday qilib, yadro atrofida ikki qavat ionlar mavjud bo’ladi.
Odatda kolloid zarracha bilan uni o’rab turgan eritma o’rtasida elektrik potentsial hosil bo’ladi. Bunga dzetta potentsial deyiladi. Diffuziya qatlami dzetta potentsial ta’siri ostida bo’ladi. Ana shu diffuziya qatlamidagi ion anion yoki kationga almashinadi. Odatda bu almashinish va kolloid zarrachaning boshqa qator xossalari, ularning zaryadiga bog’liq bo’lib, zarrachaning esa granula zaryadi bilan belgilanadi. Demak agar granulaning zaryadi musbat bo’lsa, butun kolloid zarracha zaryadi musbat hisoblanadi va aksincha ham bo’ladi, ya’ni granulaning zaryadi manfiy bo’lsa, kolloid zarracha manfiy zaryadli bo’ladi.
Mitsella odatda elektroneytral holatda bo’ladi, ya’ni undagi musbat zaryadlar bilan manfiy zaryadlar teng bo’ladi. Mitsellaning asosiy massasi granulaga to’g’ri keladi. Zarrachalarda zaryadning paydo bo’lishi kolloid zarrachaning kimyoviy xususiyatlariga bog’liq bo’ladi.
Salbiy zaryadli kolloidlar negizida gilli minerallar, har xil kaltsitlar, temirning g’ayri silikatli birikmalari, alyuminiy oksidi va gidrat oksidi, montmorillonitli minerallar va boshqalar yotadi. Organik moddalar kolloid zarrachasining zaryadi odatda S00N dagi N kationining chiqishi, dissotsiatsiyasi, gidroksid gruppalarining dissotsiatsiyasi bilan bog’liq bo’ladi.
Eng ko’p va nisbatan tez dissotsiatsiyalanadigan gruppa bu S00N dagi vodoroddir. Kremniy kislotasidagi elektrik potentsial N ning dissotsiatsiyalanishi bilan bog’liqdir.
Potentsial aniqlovchi qatlami manfiy zaryadga ega bo’lgan ionlarga ega va eritmalarga vodorod ionini chiqarib turadigan zarrachalarga atsedoidlar deyiladi. Ular kislotalarga o’xshash bo’lib, eritmani doim N (kationi) bilan boyitib turadi. Bu atsedoid xususiyat kremniy kislotasi va gumin kislotalariga xosdir.
Potentsial aniqlovchi qatlami musbat zaryadlangan, eritmaga 0N- ionini chiqarib turadigan kolloid zarrachalarga bazoidlar deyiladi.
Proteidlardan, temir va alyuminiylardan hosil bo’lgan kolloid zarrachalar muhit reaktsiyasiga bog’liq ravishda kislotali va ishqorli xususiyatlarga ega bo’la oladi, ya’ni bazoid yoki atsedoid rolini bajara oladi. Bunday ikki tomonlama xususiyatga ega bo’lgan kolloidlarni amfoter kolloidlar yoki amfolitoidlar deyiladi. Masalan, nordon muhitda alyuminiy gidrat oksididan gidrooksil ionlar muhitga chiqadi.
Al(0H)3Al(0H)2 0H-
Muhit ishqorli bo’lsa, u holda alyuminiy gidrat oksididan muhitga vodorod ionlari chiqadi.
Al(0H)3Al0(0H)2- H
Amfoter kolloidlarda muhit  nordonlashib borsa, ularning bazoidlik xususiyati ortib boradi. Aksincha muhitda ishqorlik ortib borsa amfolotoidlarda atsedoidlik xususiyati ortib boradi. Atsedoidlar yoki bazoidlar, ya’ni amfolitoidlar rN ning ma’lum nuqtasida eritmaga, barobar miqdorda vodorod va gidroksil ionlari chiqarib turadilar va bu nuqtaga, ya’ni rN ning bu nuqtasiga izoelektrik nuqta deyiladi. Bunday vaziyatda kolloid zarracha elektroneytral bo’ladi.
Amfoter birikmalar odatda kuchsiz kislotali, kuchsiz asosli xususiyatga ega.
PHYSICAL STATE AND SIGNIFICANCE OF SOIL COLLOIDS
Colloids in soil are predominantly gel-like, with gels containing some water. In moist soil, colloids are sol- like, meaning the particles are separated by water. Gel particles are not separated by water. The stability of colloidal particles in the sol state depends on their electrokinetic potential q.
Colloids of the same charge avoid each other and can remain suspended for a long time .
As a result of the reduction in the electrokinetic potential and charge of particles, as well as the collision of particles with different charges, they coagulate, that is, become larger, and then precipitate. The transition from a precipitated state to a solid is called peptization.
Soil colloids are divided into hydrophilic and hydrophobic. Hydrophilic colloids are highly hydrated, including organic colloids and montmorillonite colloids. This division is arbitrary, and the distinction disappears when the particles are crushed.
Colloids saturated with monovalent cations are predominantly in the sol state, whereas colloids saturated with 2-3-valent cations are in the gel state.
If colloidal particles are saturated with two or more valence cations, their coagulation occurs relatively quickly. Gedroits classified cations according to their coagulation capacity ( lyotropy ) as follows.
Lee No  NH 4 TO Mg HOUR Ca Yes Hand Fe
Na particles The soil becomes loose, its hydrophilicity and charge increase. Conversely, when Ca particles are replaced , coagulation occurs. Salt-affected soils are an example of this.
Soil colloids can be converted from a gel state to a sol by mechanical action such as shaking or stirring, but over time they revert from a sol to a gel state; this process is called thixotropic .
Various toxic chemicals are also absorbed by the soil through the TSC, resulting in the toxic substance not participating in the soil- human -animal chain.
Gypsum is commonly added to acidic soils to improve their ecological properties. The theoretical foundations of plastering were developed by Gedroits, and 1 гаthe amount of gypsum used is X. No HOUR IN 1000 eq.g in one place.
Here Na — the amount of exchangeable sodium.
N is the thickness of the soil layer, cm.
          V — density of the bulk soil.
The reaction of gypsum with TSC added to the soil is the same as in the case discussed above.
[bookmark: _Hlk211501015]Tuproq kolloidlarining fizik holati va ahamiyati
Kolloidlar tuproqda asosan gel holatida bo’ladilar, gellar ma’lum darajada suvli bo’ladi. Nam tuproqda kolloidlar zol xolatida, ya’ni zarrachalar suv yordamida bir-biridan ajralgan bo’ladi. Gel holatidagi zarrachalar suv yordamida ajralmagan bo’ladi. Zol holatidagi kolloid zarrachalarning mustahkam turishi ulardagi elektrokinetik potentsialga bog’liq bo’ladi.
Bir xil zaryadli kolloidlar bir-biridan qochadilar, ular suspenziya holatida ko’p tura oladilar.
Elektrokinetik potentsial va zarracha zaryadi kamayishi, hamda har xil zaryadli zarrachalarning to’qnashishi natijasida ular birlashib kaogulyatsiyalanadi, ya’ni yiriklashadi va keyinchalik cho’kib, sedimentatsiyalanib qoladi. Cho’kib qolgan holatdan zol holatiga o’tishiga peptizatsiya deyiladi.
Tuproq kolloidlari gidrofil va gidrofob kolloidlarga bo’linadi. Gidrofil kolloidlar kuchli gidratlangan bo’ladi, bularga organik kolloidlar va montmorillonitli kolloidlar kiradi. Bu bo’linish nisbiy bo’lib, zarrachalar maydalanishida bu farq yo’qolib boradi.
Bir valentli kationlar bilan to’yingan kolloidlar asosan zol holatida, 2-3 valentli kationlar bilan to’yingan kolloidlar esa gel holatida bo’ladi.
Kolloid zarrachalar 2 va undan ortiq valentli kationlar bilan to’yingan bo’lsa, ularning kaogulyatsiyasi nisbatan tez bo’ladi. Kagulyatsiyalash qobiliyatiga (liotroplika) qarab kationlarni Gedroyts quydagicha joylashtirgan.
Li Na  NH4 K Mg H Ca Ba Al Fe
Zarracha Na bilan to’yingan bo’lsa, tuproq maydalanadi hamda uning gidrofilligi, zarrachaning zaryadi ortadi. Aksincha zarracha Sa bilan almashinsa kaogulyatsiya sodir bo’ladi. Bunga sho’rtob tuproqlar to’g’risidagi misolni keltirish mumkin.
 Tuproq kolloidlarini gel holatidan mexanik ta’sir, ya’ni chayqatish, aralashtirish natijasida zolga o’tkazish mumkin, lekin vaqt o’tishi bilan zol xolatidan yana gel holatiga qaytadi, bu jarayonga tiksartopiya deyiladi.
TSK si orqali tuproq tomonidan har xil zahar ximikatlarning yutilishi ham sodir bo’ladi, natijada zaharli modda tuproq  inson hayvon zanjirida qatnashmaydi. 
Odatda ekologik nuqtai nazardan nordon tuproqlarni yaxshilash uchun ularga gips solinadi. Gips solishning nazariy tomonlari Gedroyts tomonidan ishlab chiqilgan bo’lib, 1 ga maydonga solish miqdori X Na H V 1000 ekv.ga  áèëàí ùèñîáëàíàäè.
Bunda, Na-almashinuvchi natriyni miqdori.
          N-tuproq qatlami qalinligi, sm.
          V-tuproqning hajm massasi.
Tuproqqa solingan gips bilan TSK reaktsiyasi yuqorida ko’rilgan holatdagidek.
THE ROLE OF ABSORBED CATIONS IN PLANT GROWTH AND DEVELOPMENT
Cations absorbed by the soil, along with soil properties, influence the growth and development phases of plants growing there, as well as their fertility. Numerous scientific papers, pioneered by scientist K.K. Gedroits, have been devoted to studying the relationship between plants and absorbed cations.
Gedroits (1935) studied the influence of separately obtained cations on the properties of plants using vegetative experiments.
continued the experiment by planting oats in special containers, alternately saturating them with individual cations ( Ca , Sr , Mg , Al , H , Fe , Cd ) . Results experiment were the following :
1. Oats grow and develop better on calcium-rich black soil than when sown directly onto black soil. This leads to a new conclusion: oats absorb magnesium in such soils. and K. If they don't need it, they can compensate for their deficiency with non-exchange groups.
calcium-rich options.
3. Oat yields decline sharply when grown in soils saturated with other cations. There are many reasons for this, one being the toxicity of these cations, and another being a sudden change in the soil environment.
In some cases, adding lime ( CaCO₂ ) to the soil produces good results. This is easy to understand: this lime neutralizes the acidic environment in the soil while simultaneously increasing the calcium concentration in the soil solution.
Gedroits, summarizing his experiments, divided cations into three groups.
Ca and Sr were added to the first group . Soils saturated with these elements have normal fertility. It should be noted that strontium has virtually no practical significance.
The second group of cations includes Mg , Mn , Fe , Al 3 and N. On soils saturated with cations of this group, vegetation dies, but after the application of lime, crop yields increase or decrease.
The third group of cations includes NH 4 , Na , K , Cd , Ba , Ni , Co and Cu The cations of this group, in turn, can be divided into two groups .
a) directly toxic or nearly toxic cations ( Cd , Ba , Ni , Co , Cu );
b) those which in high concentrations create an alkaline environment in the soil and thus have a toxic effect on plants ( NH 4 , Na , K ) .
The amount of cations entering the soil affects different plants to varying degrees. For example, if we examine the growth and development of barley in the Tashkent region when typical soils are saturated with calcium and magnesium (P.N. Besedin's experiment), the following phenomena can be observed.
Millet yields were higher in calcium-rich soils than in magnesium -rich soils and in the control treatment. The amount of straw, i.e., the parts of millet that are not part of the plant, was also higher in the magnesium-rich treatment than in the other treatments.
The most interesting thing is that an increase in the amount of magnesium in the soil absorption complex leads to an increase in the amount of HCl and Mg in the aqueous solution, as well as to an increase in pH .
This also resulted in a sharp decrease in the amount of mobile phosphorus.


The resulting Mg 3 ( P 04 ) 3 has low solubility, so it does not ionize in a 1% solution of (NH 4)C 03 . which leads to a decrease in the amount of mobile phosphorus. Of course, this concept is relative, that is, the mobility of phosphorus in the soil depends, first of all, from the solvent, extractant and other factors.
Thus, the response of plants to absorbed cations is not uniform, and this problem awaits a solution for many elements and salts, as well as for plant species.
O’simliklar o’sishi va rivojlanishida singdirilgan kationlarning roli
Tuproqqa singdirilgan kationlar tuproq xossalari bilan birga unda o’sadigan o’simliklarning o’sish va rivojlanish fazalariga, hamda hosildorligiga ta’sir ko’rsatadi. O’simlik bilan singdirilgan kationlar o’rtasidagi munosabatlarni o’rganishga bag’ishlangan ilmiy ishlar ko’p bo’lib, buni boshlab bergan olim K.K.Gedroyts hisoblanadi.
Gedroyts (1935) vegetatsion tajribalar yordamida alohida olingan kationlarni o’simlik xossalariga ta’sirini o’rgandi.
Gedroyts o’z tajribalarida qora tuproqlardan foydalandi va uni navbatma-navbat alohida alohida kationlar (Ca, Sr, Mg, Al, H, Fe, Cd) bilan to’yintirib maxsus idishlarga suli ekib tajribani davom ettirdi. Tajriba natijalaridan quyidagilar kelib chiqdi:
1. Qora tuproq to’la (butunlay) Sa bilan to’yintirgan variantda suli bevosita qora tuproqni o’ziga ekilganga nisbatan yaxshi o’sadi va rivojlanadi. Bundan yangi xulosa ham kelib chiqadi, ya’ni suli bunday hollarda singdirilgan Mg, K ga muhtoj bo’lmas ekan, bularning etishmasligini almashinmaydigan guruhlari bilan qoplashi mumkin.
2. Eng qiziqarlisi shuki, strontsiy bilan to’yingan tuproqlarda o’sgan suli hosili kaltsiy bilan to’yingan variantlar kabi, ya’ni deyarli bir xil bo’ladi.
3. Boshqa kationlar bilan to’yintirilgan tuproqqa ekilgan sulining hosili keskin kamayib ketadi. Buning sabablari ko’p bo’lib, ulardan biri shu kationlarning zaharlilik darajasi bo’lsa, ikkinchisi tuproq muhitini keskin o’zgarishi hisoblanadi.
Ayrim hollarda tuproqqa ohak (SaS03) solish yaxshi natija beradi. Buni tushunish qiyin emas, ya’ni bunday ohak tuproqdagi nordon muhitni netrallaydi, ayni vaqtda tuproq eritmasidagi kaltsiy kontsentratsiyasini oshiradi.
Gedroyts o’z tajribalarini umumlashtirib kationlarni uch guruhga ajratdi.
Birinchi guruhga Сa va Sr  ni kiritdi. Bular bilan to’yingan tuproq unumdorligi me’yoriy bo’ladi. Bu o’rinda strontsiyning amaliy ahamiyati deyarli yo’qligini amalda ta’kidlash kerak.
Ikkinchi guruh kationlari qatoriga Mg, Mn, Fe, Al3 âà Í kiradi. Bu guruh kationlari bilan to’yingan tuproqlarda o’simlik nobud bo’ladi, ammo ohak solingandan so’ng ozmi ko’pmi hosil bo’ladi.
 Uchunchi guruh kationlariga NH4, Na, K, Cd, Ba, Ni, Co, Cu kiradi. Bu guruh kationlarini o’z navbatida ikkiga ajratish mumkin.
a) bevosita zaharli yoki shunga yaqin kationlar (Cd, Ba, Ni, Co, Cu);
b) yuqori kontsentratsiyalari tuproqda ishqoriylik muhitni paydo qiluvchilar va shu orqali o’simlikka zaharli ta’sir etuvchilar (NH4, Na, K).
Tuproqdagi singdirilgan kationlarning sifati va miqdori har xil o’simliklarga turli darajada ta’sir ko’rsatadi. Masalan Toshkent viloyatida tipik bo’z tuproqlarni kaltsiy va magniy bilan to’yintirib arpa o’sishi va rivojlanishini ko’radigan bo’lsak (P.N.Besedin tajribasi) unda quyidagi holatlarni ko’rishimiz mumkin.
Tariqning hosil darajasi Sa bilan to’yingan tuproqlarda Mg bilan to’yingangan va nazorat variantiga nisbatan yuqori bo’ladi. Magniy bilan to’yingan variantda somon, ya’ni tariqning hosildan boshqa qismlari miqdori boshqa variantlariga nisbatan yuqori bo’lganligi takidlangan.
Eng qiziqarlisi tuproq singdirish kompleksida magniy miqdorining ortishi suvli so’rimda NS03 va Mg ni miqdorlarini hamda rN ning ortishiga olib keladi.
Harakatchan fosfor miqdorini ham keskin kamayishiga olib kelgan.


Hosil bo’lgan Mg3(P04)3 ni eruvchanligi past shu bois (NH4)C03 ni 1 % li eritmasiga ion chiqmaydi, natijada harakatchan fosfor miqdori kamayganday bo’ladi, albatta bu tushuncha nisbiy, ya’ni tuproqdagi fosforni harakatchanligi eng avvalo, erituvchiga ekstragentga va boshqalarga bog’liqdir.
Shunday qilib o’simlikning singdirilgan kationlarga munosabati bir xil emas, bu muammo ko’pchilik elementlar va tuzlar, o’simlik turlari uchun o’z echimini kutmoqda.

GLOSSARY  ( ГЛОССАРИЙ )    

	Atamaning nomlanishi
	Atamaning  ma’nosi

	O‘zbek tilida
	Ingliz tilida
	Rus tilida
	

	Tuproq unumdorligi
	Soil fertility
	Плодородие почвы
	Tuproqning o’simliklarni normal o’sishi va rivojlanishi (hosil berishi) uchun zarur suv, oziq elementlar va shuningdek ularning ildiz sistemalarini etarli miqdorda havo, issiqlik va qulay fizik kimyoviy muhit va boshqa barcha shart-sharoitlar bilan ta’min eta olish qobiliyatiga aytiladi.

	Tabiiy unumdorlik.
	Natural fertility.
	Естественная плодовитость.
	Insonlar qo’li tegmagan tabiiy holatdagi tuproqlar uchun xarakterli unumdorlik hisoblanadi.

	Sun‘iy unumdorlik
	Artificial insemination
	Искусственное оплодотворение
	Insonlarning maqsadli faoliyati (erni haydash, unga davriy ravishda mexanikaviy ishlov berish, melioratsiyalash, o’g’itlardan foydalanish singarilar) ta’sirida yuzaga keladi

	Potentsial unumdorlik
	Potential fertility
	Потенциальная плодовитость
	tabiiy tuproq hosil bo’lish jarayonlari natijasida paydo bo’lgan xossalar va shuningdek insonlar faoliyati ta’sirida yaratilgan yoki o’zgartirilgan tuproq xususiyatlari bilan belgilanadigan barcha unumdorliklar yig’indisidan iborat. 

	Effektiv (samarali) unumdorlik
	Efficient performance
	Эффективная производительность
	Muayyan iqlim va texnikiqtisodiy (agrotexnologik) sharoitda ekinlardan hosil olish uchun tuproq potentsial unumdorligining foydalaniladigan qismi hisoblanadi. Bu unumdorlik hozirgi vaqtda olinadigan hosil miqdori bilan ifodalanadi. Demak, hosildorlik miqdori samarali unumdorlikning asosiy ko’rsatkichi va konkret ko’rinishidir.

	Nisbiy unumdorlik
	Relative performance
	Относительная производительность
	Muayyan gruppa yoki turdagi o’simliklarning tuproq unumdorligiga nisbatan bo’lgan munosabati (talabi) bilan belgilanadi. Bir turdagi o’simliklar uchun unumdor hisoblangan tuproq, boshqasiga yaroqsiz bo’lishi mumkin.

	Iqtisodiy unumdorlik
	Economic productivity
	Экономическая производительность
	Tuproqning potentsial unumdorligi va er uchastkalarining iqtisodiy xarakteristikasiga ko’ra tuproqlarni iqtisodiy jihatdan baholashdir. 

	Kolloid zarracha
	Colloidal particle
	Коллоидная частица
	Kolloid zarracha bu dispers muhitda bir tekis taqsimlangan, oʻlchami taxminang  nanometr dan [image: ]  nanometr gacha boʻlgan zarrachadir. Ular koʻrinadigan tus berish va turgʻunlikni saqlash xususiyatlariga ega boʻlib, zarrachalar bir tekis aralash holatda saqlanadi, choʻkmaydi. Ular bir nechta agregat holatlarida bo'lishi mumkin, masalan, eritmalar, suspenziyalar va gazlar.

	Gidrofil kolloidlar
	Hydrophilic colloids
	Гидрофильные коллоиды
	Tuproq kolloidlari gidrofil va gidrofob kolloidlarga bo’linadi. Gidrofil kolloidlar kuchli gidratlangan bo’ladi, bularga organik kolloidlar va montmorillonitli kolloidlar kiradi. Bu bo’linish nisbiy bo’lib, zarrachalar maydalanishida bu farq yo’qolib boradi.

	Tuproqning  mexanik tarkibi
	Mechanical composition of soil
	механический состав почвы
	Tuproqdagi har xil o ‘lchamdagi zarrachalarning foyiz hisobidagi bir- biriga bo‘lgan nisbati bilan aniqlanadi

	Tuproq strukturasi
	Soil structure
	структура почвы
	Bu tuproqdagi har xil o‘lchamdagi va ko ‘rinishdagi agregatlar
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