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SOIL WATER, AIR AND THERMAL REGIMES AND THEIR MANAGEMENT
TUPROQNING SUV, HAVO VA ISSIQLIК REJIMLARI HAMDA ULARNI BOSHQARISH
Aim: To provide students with comprehensive knowledge regarding the soil water, air, and thermal regimes, as well as the management methods applied to regulate them.
Maqsad: Talabalarga tuproq tarkibidagi suv, havo va issiqliк rejimlari hamda ularni boshqarish to‘g‘risida ma’lumot berish.
PLAN:
1. The importance of water in plant life.
2. Forms of water in the soil.
3. Soil air and its significance.
4. The significance of soil temperature in the life of plants and microorganisms.
5. Thermal requirements of plants.
6. Measures for managing the thermal regime of soil.
REJA: 
1. O‘simliklar hayotida suvning ahamiyati.
2. Tuproqda suvning shakllari. 
3. Tuproq havosi va uning ahamiyati
4. Tuproq haroratining o‘simliklar va mikroorganizmlar hayotidagi ahamiyati.
5. O‘simliklarning issiqlikka bo‘lgan talabi.
6. Tuproqning issiqlik rejimini boshqarish tadbirlari

1. The importance of water in plant life.
The variation of soil moisture depending on the incoming, moving, and outputting water is called the soil water regime. The importance of water in the soil is immense. Chemical and biochemical processes occurring in soil and plants take place in an aqueous medium. Only when a plant is adequately supplied with water do growth, development, and all physiological processes proceed normally. In the process of photosynthesis, water participates in the reaction as one of the primary factors.
Before germination, the seed of any cultivated plant absorbs a specific amount of water (Table 1). After seeds absorb the necessary water, they begin to sprout if conditions are favorable. From this period until the end of the growing season, moisture is essential for the plant. Nutrients in the soil are absorbed through plant roots only when they are in a dissolved state. Thanks to water, all biological processes in the plant proceed normally, and turgor pressure is maintained.
Table 1
Water Requirement for Seed Germination
(as a percentage of seed weight)
	Crops
	Water Requirement
	Crops
	Water Requirement

	Millet,
Maize,
Wheat,
Barley,
Alfalfa,
Rye
	25.0,
44.0,
45.5,
48.2,
56.3,
57.5
	Oats,
Cotton,
Flax,
Green Peas,
Red
Clover
	59.8,
60.0,
100.0,
106.8,
117.3,
120.3



Plants contain up to 80–90% water. During the growing period, plants evaporate most of this water. According to observations, plants use only 0.01–0.03% of all the water absorbed during the entire vegetation period to form their own biomass.
The process where plants absorb moisture from the soil through roots and evaporate it into the atmosphere through their organs is called transpiration. The amount of water consumed to produce 1 gram of dry matter is called the transpiration coefficient.
Cotton consumes a large amount of water during its growth period. Specifically, during the true leaf stage, one hectare of cotton consumes 10–12 m³ per day; during the squaring stage, 30–50 m³; during the flowering and fruiting stage, a peak of 80–120 m³; and during the boll opening stage, 30–40 m³ of water per day. Over the entire growing season, a one-hectare cotton field consumes 5,000–8,000 m³ of water.
1. O‘simliklar hayotida suvning ahamiyati.
Tuproq namligini unga kirib kelayotgan, harakatlanayotgan va sarflanayotgan suvga bog’liq holda o‘zgarishi tuproqning suv rejimi deyiladi .Tuproqdagi suvning ahamiyati beqiyosdir. Tuproqda va o‘simlikda bo‘ladigan kimyoviy va biokimyoviy jarayonlar suvli muhitda kechadi. O‘simlik suv bilan yetarli ta’minlangandagina unda o‘sish, rivojlanishi va barcha fizologik jarayonlar normal o‘tadi. Fotosintez jarayonida suv asosiy omillardan biri sifatida reaksiyada ishtirok etadi. 
Har qanday madaniy o‘simlik urug’i unib chiqishidan oldin ma’lum miqdorda suv shimadi (1-jadval ). Urug’lar o‘ziga kerak bo‘lgan suvni shimib olgandan keyin qulay sharoit bo‘lsa ko‘karib chiqa boshlaydi. O‘simlikka shu davrdan bosh-lab, to o‘suv davrining oxirigacha namlik zarur bo‘ladi. Tuproqdagi oziq moddalar eritma holida bo‘lgandagina o‘simlik ildizlari orqali so‘riladi.Suv tufayli o‘simlikda barcha biologik jarayonlar normal o‘ta-di, turgor holati saqlanadi. 
1-jadval 
Urug’ning unib chiqishi uchun talab etiladigan suv miqdori.
(Urug’ vazniga nisbatan % hisobida)
	Ekinlar
	Talab etiladigan suv
	Ekinlar
	Talab etiladigan suv

	Tariq
Makkajo‘xori
Bug’doy
Arpa
Beda
Javdar
	25,0
44.0
45,5
48,2
56.3
57,5
	Suli 
G’o‘za
Zig’ir
Кo‘k no‘xot
Qizil sebarga
	59,8 
60,0
100,0
106,8
117,3
120.3


 



O‘simliklar tarkibida 80-90 % gacha suv bo‘ladi. O‘suv davrida o‘simliklar bu suvning asosiy qismini bug’lantirib yuboradi. Кuzatish-larga qaraganda, o‘simliklar butun vegetatsiya davomida o‘zlashtirgan suvning atigi 0,01-0,03% ni o‘z organizmini shakllanishi uchun sarf-laydi. 
O‘simliklar ildizi yordamida tuproqdagi namni o‘zlashtirib, uni orga-nizmi orqali atmosferaga bug’latib turishi transpiratsiya, 1 gramm qu-ruq modda hosil qilishi uchun sarflagan suv miqdori transpiratsiya koeffitsenti deyiladi.
G’o‘za o‘sish davrida juda ko‘p suv sarflaydi, chunonchi, chinbarg chiqargan davrida bir gektar yerdagi go‘za sutkasiga 10-12 m3, shona-lash davrida 30-50 m3 gullash va meva tugish davrida eng ko‘p 80-120 m3 , ko‘saklar ochilishi davrida esa 30-40 m3 suv sarflaydi. Bir gektar paxta maydonida o‘suv davrida 5000-8000 m3 suv sarflanadi.
2. Forms of Water in the Soil
There are two major categories of water in the soil: physically bound water and chemically bound water. Chemically bound water exists in the form of compounds or molecules within mineral colloids and minerals.
Physically bound water is classified into the following types:
· Vaporous water
· Hygroscopic water
· Pellicular (film) water
· Capillary water
· Gravitational water
Under any condition, a portion of soil water transitions into a gaseous (vapor) state. Due to temperature fluctuations, water vapor in soil pores can condense into droplets and be absorbed by plant roots.
· Hygroscopic water is moisture absorbed onto the surface of soil particles.
· Film water surrounds the surface of soil particles like a thin film. Hygroscopic and film water cannot be absorbed by plants.
· Capillary water moves freely from lower layers to upper layers through capillary pores in the soil profile. Capillary water fills very fine soil capillaries (pores) and serves as the primary source of water for plants.
· Gravitational water moves freely downward through non-capillary soil pores under the influence of gravity; plants utilize it only partially.
The water regime of soil depends on its agrophysical and hydrological properties. Hydrological properties include water permeability, water-raising capacity, and water capacity.
The ability of soil to absorb and retain a specific amount of water is defined as its water capacity. Soil water capacity is divided into maximum hygroscopic, capillary, field, and total water capacities. From an agricultural standpoint, capillary, total, and field water capacities are the most significant:
· Capillary water capacity refers to the amount of water held in the capillary pores of the soil. It depends on the volume of capillary pore space and the supply of moisture to these capillaries.
· Total water capacity refers to the state where all pore spaces are filled with water.
· Maximum field capacity refers to the amount of water retained in the soil after gravitational water has drained into lower layers.
Soil water permeability is the ability of the soil to conduct water from upper to lower layers. The movement of water from bottom to top through capillary spaces is called the water-raising capacity of the soil. Permeability and water-raising speed are expressed in cm/sec, cm/min, and cm/hour. The hydrological properties of soil depend on its mechanical composition, structure, and constitution.
To maintain a proper soil water regime, it is necessary to improve water permeability, increase moisture capacity, and reduce both water-raising capacity and evaporation area. The primary management practice applied directly to regulate the soil water regime is high-quality soil cultivation. Proper tillage improves soil structure, preserves a porous, cloddy structure, eliminates weeds, and minimizes unproductive moisture loss. Proper organization of irrigation and timely, high-quality cultivation after watering once the soil reaches workable moisture maturity are crucial.
2. Tuproqda suvning shakllari.
Tuproqda suvning ikki xil shakli bor. "Fizikaviy birikkan" suv va "kimyoviy birikkan" suv. Кimyoviy birikkan suv mineral kolloidlar va minerallar tarkibida birikma yoki molekula shaklida uchraydi.
Fizikaviy shakldagi suv quyidagi xillarga bo‘linadi: 
· bug’simon suv, 
· gigroskopik suv, 
· pardasimon suv, 
· kapillyar suv 
· gravitatsion suv. 
Har qanday sharoitda tuproqdagi suvning bir qismi bug’ holatiga o‘tadi. Tuproq g’ovakliklaridagi bug’ tuproq haroratini o‘zgarib turishi natijasida tomchi holatiga o‘tishi va o‘simlikning ildizi orqali o‘zlashtirilishi mumkin. 
· Gigroskopik suv-tuproq zarralari yuzasiga singdirilgan namlikdir. 
· Parda suv-tuproq zarrachalarining sirtidan yupqa parda singari o‘rab olgan bo‘ladi. 
· Gigroskopik va parda suvni o‘simlik o‘zlashtira olmaydi.
· Кapillyar suv tuproq qatlamlaridagi kapillyar g’ovaklar orqali quyi qatlamdan yuqori qatlamga erkin harakat qiladigan suvdir. Кapillyar suv tuproqning juda mayda kapillyarlarini (g’ovaklarini) to‘ldiradi va o‘simlikni suv bilan ta’minlashda asosiy manbalardan hisoblanadi.
Tuproqning nokapillyar g’ovaklari orqali yuqoridan quyi qatlamlariga erkin harakatlanadigan suv gravitatsion suv deyiladi va undan o‘simlik qisman foydalanadi.
Tuproqning suv rejimi uning agrofizik va suv xossalariga bog’liq bo‘ladi. Tuproqning suv xossalariga suv o‘tkazuvchanligi, tuproqning suv ko‘tarish xususiyati, nam sig’imi kabilar kiradi. 
Tuproqning ma’lum miqdorda o‘ziga suv singdirib ushlab turish qobiliyati uning nam sig’imi deyiladi. Tuproqning nam sig’imi maksimal gigroskopik, kapillyar, dala va to‘liq nam sig’imlariga bo‘linadi. Deh-qonhilik nuqtayi nazaridan kapillyar, to‘liq va dala nam sigimlari aha-miyatli hisoblanadi. Кapillyar nam sig’imi deganda tuproqning kapil-lyar g’ovaklarida ushlanib turgan suv miqdori tushuniladi. Кapillyar nam sig’imi kapillyar g’ovakliklar hajmiga va shu kapillyarlarga namlikni kelib turishiga bog’liq bo‘ladi. Hamma g’ovakliklarni suv bilan to‘lishi to‘liq nam sig’imi deyiladi. Gravitatsion suv yuqoridan quyi qatlamga oqib ketgandan so‘ng tuproqda ushlanib qolgan suv miqdoriga tuproqning maksimal dala nam sig’imi deyiladi.
Tuproqning suv o‘tkazuvchanligi deb yuqoridan pastki qatlamlariga suv o‘tkazish qobiliyatiga aytiladi. Кapillyar oraliqlar orqali suvni pastdan yuqoriga ko‘tarishiga esa, tuproqning suv ko‘tarish xususiyati deyiladi. Suv o‘tkazuvchanlik va suv ko‘tarish tezligi sm /sek, sm/min va sm/soatlarda ifodalanadi. Tuproqning suv xossalari uning mexanik tarkibiga, strukturasiga va tuzilishiga bog’liq bo‘ladi.
Tuproq suv rejimini to‘g’ri bo‘lishi uchun: tuproqning suv o‘tkazuv-chanligini yaxshilash, nam sig’imini oshirish, namni yuqoriga ko‘tarish xususiyati va uning bug’lanish sathini kamaytirish zarur. Bevosita tup-roq suv rejimini boshqarishda qo‘llaniladigan tadbirlardan eng muhimi tuproqni sifatli ishlashdir. Yer sifatli ishlanganda tuproq tuzilishi yaxshilanadi, uning g’ovak, kesakli strukturasi saqlanadi va begona o‘tlar yo‘qoladi. Namlikning behuda sarf bo‘lishi kamayadi. Tuproqning suv rejimini boshqarishda sug’orishni to‘g’ri tashkil etish va sug’organ-dan so‘ng yer yetilishi bilan sifatli ishlov berish muhim ahamiyatga ega.
3. Soil Air and Its Significance
Every soil contains a certain amount of air at all times, filling the unoccupied pore spaces. The entry of air into the soil over a specific period, along with changes in its quantity and composition, is defined as the soil air regime.
Soil contains air entered from the atmosphere as well as gases formed as a result of various biochemical processes occurring within the soil. The composition of atmospheric air differs significantly from soil air:
· Atmospheric air: Nitrogen (N) 78.8%, Oxygen (O₂) 20.95%, Carbon Dioxide (CO₂) 0.03%.
· Soil air: Nitrogen (N) 78–80%, Oxygen (O₂) 19–21%, Carbon Dioxide (CO₂) 0.1–1.0%.
Soil air is essential for various soil-dwelling microorganisms. In the absence of sufficient air, aerobic microorganisms cannot survive. Consequently, organic residues do not decompose properly, preventing the formation of bioavailable nutrients for plants.
Oxygen in soil air oxidizes various mineral and organic substances in the soil. As a result, certain oxidized elements transition into soluble forms. Conversely, in soils lacking sufficient air, various chemical compounds harmful to plant life are formed. Nitrogen, crucial for plant growth and development, converts into gaseous compounds under anaerobic conditions and escapes freely from the soil into the atmosphere. Thus, air plays a critical role in soil fertility.
Air holds equal importance alongside other factors in plant life. When plants absorb carbon dioxide, respiration occurs simultaneously, absorbing oxygen and releasing a certain amount of thermal energy. Carbon dioxide released during root respiration enhances the solubility of several minerals, promoting better plant nutrition.
In plants, photosynthesis proceeds several times more actively than respiration, allowing organic matter to accumulate. During photosynthesis, when plants absorb 1 ton of carbon from the atmosphere, approximately 2 tons of free oxygen are released.
The composition of soil air changes periodically. As CO₂ concentrations in soil air increase, O₂ levels decrease. Depending on soil type, oxygen content can drop by 2–3%, while CO₂ content can increase up to 10%.
The composition and quantity of soil air depend on crop types, temperature, moisture, and aeration. Agricultural techniques used in crop care directly influence the rate of gas exchange between atmospheric and soil air. Timely plowing, irrigation, and inter-row cultivation accelerate soil aeration. Oxygen in soil air is indispensable for root respiration and aerobic microbial activity.
Research indicates that cultivated plants grow best when 25–40% of total soil porosity is occupied by air and 60–75% by water. Soil air composition also directly affects normal plant growth; for instance, if soil air lacks oxygen and contains excessive carbon dioxide, plant growth slows down and can lead to plant death. Experimental data show that nitrification proceeds actively only when oxygen enters the soil freely, creating optimal conditions for Azotobacter to fix atmospheric nitrogen.
Soil air permeability depends on its mechanical composition, aggregation, and structure. Granulated, porous, and loose soils exhibit high air permeability, whereas structureless, compacted soils exhibit poor permeability.
The ability of soil to retain a specific amount of air within itself is called its air capacity, which primarily depends on soil porosity and moisture saturation level.
Creating a favorable air regime in the soil is one of the necessary measures for achieving high crop yields. For this purpose, agrotechnical practices such as deep and quality plowing, chiseling, harrowing, and cultivation should be widely utilized, alongside preventing excessive soil moisture accumulation.

3. Tuproq havosi va uning ahamiyati
Har qanday tuproqda hamma vaqt ma’lum miqdorda havo bo‘lib, undagi bo‘shliqlarni to‘ldirib turadi.
Ma’lum vaqt ichida tuproqqa havo kirishi va uning miqdori hamda tarkibini o‘zgarishi havo rejimi deyiladi.
Tuproqda atmosferadan kirgan havo va tuproqdagi har xil bio-kimyoviy jarayonlar natijasida hosil bo‘lgan gazlar uchraydi. Atmosfera havosining tarkibi tuproq havosining tarkibidan anchagina farq qiladi. Atmosfera havosida N (azot) 78,8%, O2 (kislorod) 20,95%, CO2(korbo-nat angidrid) 0,03%, tuproq havosida esa N 78-80%, O2 19-21%, CO2 0,1-1,0% bo‘ladi. Tuproq havosi unda yashaydigan ayrim mikroor-ganizmlar uchun zarur, chunki tuproqda havo yetishmasa, aerob mikroorganizmlar hayot kechira olmaydi. Natijada organik qoldiqlar yahshi chirimasdan, o‘simliklar o‘zlashtira oladigan oziq moddalar hosil bo‘lishi uchun sharoit bo‘lmaydi.
Tuproq havosi tarkibidagi kislorod tuproqdagi har xil mineral va organik moddalarni oksidlaydi. Natijada oksidlangan ba’zi elementlar eruvchan holatga o‘tsa, ayrimlari aksincha, havo yetarli bo‘lmagan tuproqda o‘simliklar hayoti uchun zararli bo‘lgan har xil kimyoviy birikmalar hosil qiladi. O‘simliklarning o‘sishi va rivojlanishi uchun zarur hisoblangan azot anaerob sharoitda gaz holdagi birikmalarga o‘tib, tuproqdan atmosferaga erkin holda chiqib ketadi. Demak tuproqning unumdorligi uchun havoning ahamiyati ham muhim hisob-lanadi.
O‘simliklar hayotida havo boshqa omillar bilan teng ahamiyatga ega. Chunki o‘simliklar karbonat angidridni o‘zlashtirganda nafas olish jarayoni sodir bo‘lib, bunda kislorlodni ham singdiradi va ma’lum miqdorda issiqlik ajralib chiqadi. O‘simliklar ildizi nafas olganda ajralib chiqadigan CO2 bir qancha mineral moddalarning eruvchanligini oshiradi. Bu o‘simliklarning yaxshi oziqlanishiga yordam beradi. 
O‘simliklarda nafas olishga qaraganda fotosintez jarayoni bir necha bor faolroq o‘tadi. Shuning uchun ham o‘simliklarda organik moddalar to‘planadi. Fotosintez jarayonida o‘simliklar atmosferadan 1 t uglerod o‘zlashtirsa, ayni vaqtda 2 t erkin kislorod ajralib chiqadi.
Tuproq havosining tarkibi vaqt-vaqti bilan o‘zgarib turadi. Tuproq havosi tarkibidagi CO2 miqdorining ortishi bilan O2 miqdori kamayadi. Кislorod tuproq tipiga qarab, 2-3 % gacha kamayadi, CO2 miqdori esa 10% gacha ortadi.
Tuproq havosining tarkibi va miqdori ekinlar turiga, haroratga, namlikka va uning aeratsiyasiga bog’liq. Atmosfera va tuproq havosi-ning almashinishi tezligiga ekinlarni parvarish qilish agrotexnikasi ta’sir etadi. Yerlarni o‘z vaqtida haydash, sug’orish, ekin qator oralarini ishlash tuproqda havo almashinishini tezlashtiradi. O‘simlik ildizining nafas olishida va aerob mikroorganizmlar faoliyatida tuproq havosidagi kislorod nihoyatda zarur.
Izlanishlar shuni ko‘rsatadiki, tuproq umumiy g’ovakligini 25-40 % i havo va 75-60% i suv bilan band bo‘lganda, madaniy o‘simliklar yaxshi o‘sadi. O‘simliklarning normal o‘sishi va rivojlanishiga tuproq havosi-ning tarkibi ham ta’sir etadi. Masalan, tuproq havosida kislorod yetish-may, karbonat angidrid miqdori ortiqroq bo‘lsa, o‘simliklarning o‘sishi va rivojlanishi sustlashadi, ayrim vaqtda esa quriydi. Tajriba ma’lumotlariga qaraganda, tuproqqa kislorod bemalol kirib turgandagina nitrofikatsiya jarayoni aktiv kechadi va azotobakteriya-larning tuproqda azot to‘plashi uchun sharoit vujudga keladi. Кislorod mikroorganizmlar uchun juda zarur. 
Tuproqning havo o‘tkazuvchanligi uning mexanik tarkibiga, dona-dorligiga va tuzilishiga bog’liq. Donador g’ovaksimon va yumshoq tuzilishga ega bo‘lgan tuproqlar havoni yaxshi o‘tkazadi. Strukturasiz, zich tuproqlar havoni yomon o‘tkazadi.
Tuproqning o‘zida ma’lum miqdorda havo ushlab turish qobiliyati uning havo sig’imi deyiladi. U asosan tuproqning g’ovakligiga va nam-lanish darajasiga bog’liq bo‘ladi.
Ekinlardan yuqori hosil olishda tuproqda qulay havo rejimini yaratish zarur tadbirlardan biri hisoblanadi. Buning uchun yerni chu-qur va sifatli shudgorlash, chizellash, boronalash va kultivatsiyalash kabi agrotexnik tadbirlardan keng foydalanish, tuproqdagi namlikni me’yoridan oshiq bo‘lib ketishiga yo‘l qo‘ymaslik zarur.
4. The Significance of Soil Temperature in Plant and
Microorganism Life
Seed germination, normal plant growth and development, and the activity of soil microorganisms depend directly on soil heat. Planted seeds require a specific soil temperature for germination and subsequent growth.
· Minimum temperature: The lowest temperature required for seeds to germinate.
· Optimal temperature: The most favorable temperature range for plant growth and development.
· Maximum temperature: The upper thermal threshold, above which plant growth and development are adversely affected.
The difference between the minimal temperature required for seed germination and the mean daily temperature is defined as the effective (useful) temperature.
4. Tuproq haroratining o‘simliklar va mikroorganizmlar
hayotidagi ahamiyati.
O‘simliklarning urug’dan unib chiqishi, normal o‘sib rivojlanishi va tuproqdagi turli mikroorganizmlarning hayoti bevosita tuproqdagi issiqlikka bog’liq. Ekilgan urug’larga ularning unib chiqishi va keyingi o‘sishi uchun tuproqda ma’lum harorat bo‘lishi kerak. Urug’lar muayyan haroratda unib chiqadi. Agar harorat urug’ning unib chiqishi uchun yetarli bo‘lsa, 
· Minimal, o‘simliklarning o‘sishi va rivojlanishi uchun qulay bo‘lsa, 
· Optimal, agar undan yuqori bo‘lsa, maksimal harorat deyiladi. 
· Maksimal harorat o‘simliklarning o‘sishi va rivojlanishiga salbiy ta’sir etadi.
O‘simlik urug’ining unib chiqishi uchun zarur harorat, ya’ni minimal harorat bilan o‘rtacha sutkalik harorat orasidagi farq foydali ya’ni samarali harorat deyiladi.
5. Thermal Requirements of Plants
Plants respond differently to thermal conditions depending on their species. For example, while some plants grow and develop normally at elevated temperatures (cotton, oats, maize, etc.), spring cereal crops require relatively lower temperatures. Winter cereals tolerate winter easily, whereas spring crops perish under low winter temperatures.
· Cotton: Optimal temperature is 25–30°C; maximum temperature is 35–37°C.
· Winter cereals (winter rye, winter wheat, spring barley, oats, spring wheat): Optimal temperature is 20–25°C; maximum temperature is 30–35°C.
· Maize: Optimal temperature is 25–30°C; maximum temperature is 35–40°C.
Temperature levels at which heat radically alters the vital activity of plants are referred to as cardinal temperature points.
According to heat requirements, plants are categorized into two main groups:
1. Plants growing in temperate climate zones
2. Plants growing in southern latitudes
First group plants include barley, oats, wheat, rye, green peas, alfalfa, and others. Their seeds germinate at an average temperature of +1...+5°C, and they flower and mature at +10...+12°C. Seedlings of these plants continue vital activities even at +5...+10°C. Therefore, seeds of these crops are sown in early spring (late February to early March). Some crops are highly frost-resistant; for instance, alfalfa can withstand down to -40°C under snow cover and down to -30°C without snow.
Second group plants are heat-loving crops including cotton, maize, sorghum, rice, melons, watermelons, and others. Their seeds germinate at +10...+12°C and flower at 15–20°C. Accordingly, their seeds are sown later, in late March or early April. Among these, cotton is particularly heat-demanding; although seeds germinate at soil temperatures of +10...+12°C, seedlings emerge above ground at 16°C. For normal growth and development, the temperature must not fall below 25–30°C; otherwise, development slows down. Cotton requires a cumulative effective temperature of 840°C for seed germination.
5. O‘simliklarning issiqlikka bo‘lgan talabi.
O‘simliklar turiga qarab harorat sharoitiga turlicha munosabatda bo‘ladi. Masalan, ulardan ba’zilari yuqori haroratda (g’o‘za, suli, makkajo‘xori va boshqalar) normal o‘sib rivojlansa, boshqalari bahori don ekinlari nisbatan pastroq haroratni talab etadi. Кuzgi don ekinlari qishni yengil o‘tkazadi, bahorgilari esa qishki past haroratda nobud bo‘ladi.
· G’o‘za uchun optimal harorat 25-300C, maksimal harorat esa 35-370C;
·  kuzgi g’alla ekinlari (kuzgi javdar, kuzgi bug’doy, bahori arpa, suli, ba-hori bug’doy) uchun optimal harorat 20-250C, maksimal harorat esa 30-350 hisoblanadi. 
· Makkajo‘xori uchun optimal harorat 25-300C va maksimal harorat 35-400 hisoblanadi. 
Harorat ko‘tarilganda issiqlikning o‘simliklar hayot faoliyatiga ta’siri tubdan o‘zgaradigan darajasi harorat nuqtalari deyiladi.
O‘simliklar issiqqa bo‘lgan talabiga ko‘ra ikki guruhga bo‘linadi. 
1) Mo‘tadil iqlim mintaqasida o‘sadigan o‘simliklar .
2) Janubiy kengliklarda o‘sadigan o‘simliklar.
Birinchi guruhga mansub o‘simliklar: arpa, suli, bug’doy, javdar, ko‘k no‘xat, beda va boshqalar. Ularning urug’i o‘rtacha harorat +1…50C bo‘lganda unib chiqadi, +10…120C da gullaydi va yetiladi. Bu o‘simliklar-ning maysasi +5…100C da ham hayot faoliyatini davom ettiraveradi. Shuning uchun bu o‘simlikning urug’i erta bahorda - fevralning oxiri va martning boshlarida ekiladi. Ayrim ekinlar sovuqqa ancha chidamli bo‘ladi. Masalan, beda qor tagida - 400C , qor bo‘lma-ganda esa -30 0C sovuqqa chidaydi. 
Ikkinchi guruhga issiqsevar o‘simliklar: g’o‘za, makkajo‘xori, oqjo‘xori, sholi, qovun, tarvuz va boshqalar kiradi. Ularning urug’i +10…120C da unib chiqadi va 15-200C da gullaydi. Shunga ko‘ra, ularning urug’i kech ya’ni martning oxiri va aprelning boshlarida ekiladi. Bu o‘simliklar orasida g’o‘za o‘ta issiqsevarligi bilan ajralib turadi, chigit tuproq harorati +10…120C bo‘lganda unsa ham, maysasi 160C da yer betiga chiqadi. Uning normal o‘sishi va rivojlanishi uchun harorat 25-300C dan past bo‘lmasligi shart, aks holda g’o‘zaning rivoj-lanishi susayadi. Chigit unib chiqishi uchun 840C foydali harorat zarur.
6. Measures for Managing the Thermal Regime of Soil
Managing the thermal regime is one of the essential measures for improving soil fertility and obtaining abundant crop yields. Depending on crop species, different amounts of thermal energy are required for seed germination, growth, and development.
Applying un decomposed manure and organic fertilizers improves the thermal regime of soil, as the decomposition of 1 ton of manure releases 4–5 million kcal of heat. Deep and high-quality plowing before persistent cold weather sets in serves as an effective measure for enhancing the soil thermal regime.
Favorable thermal conditions on ridges and beds, combined with soil physical properties, allow seeds to germinate early and uniformly. Seeds in these raised beds germinate 5–6 days earlier compared to flat ground.
Another key factor in increasing and regulating soil temperature is mulching after sowing seeds of cotton or other crops. Materials such as decomposed manure, coal dust, black paper, and plastic film can be utilized as mulch.
6. Tuproqning issiqlik rejimini boshqarish tadbirlari
Issiqlik rejimini boshqarish tuproq unumdorligini oshirishda va ekinlardan mo‘l hosil yetishtirishda muhim tadbirlardan hisoblanadi. Ekinlarning turiga qarab urug’ini unib chiqishi, o‘sishi va rivojlanishi uchun har xil miqdorda issiqlik talab etiladi.
Yerga solingan chirimagan go‘ng, organik o‘g’itlar tuproqning issiqlik rejimini yaxshilaydi, chunki 1 t go‘ng chiriganda 4-5 mln kkal issiqlik ajralib chiqadi. Yerga barqaror sovuq tushmasdan oldin chuqur va sifatli shudgorlash tuproqning issiqlik rejimini yaxshilashda samarali tadbir hisoblanadi.
Egat va pushtalardagi qulay issiqlik rejimi tuproqning fizikaviy xossalari bilan bog’liq holda chigitning barvaqt va qiyg’os unib chiqishiga imkon beradi. Bunday yerlarda chigit tekis yerdagiga nisbatan 5-6 kun oldin unib chiqadi.
Tuproq haroratini oshirishni va rejimini tartibga solishning yana bir asosiy omili chigit yoki boshqa ekinlar urug’i ekilgandan keyin yerlarni mulchalashdir. Mulcha sifatida chirigan go‘ng, ko‘mir kukuni, qora qog’oz va plyonka kabi materiallardan foydalanish mumkin.
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