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ПОЯСНЮВАЛЬНА ЗАПИСКА

Пропоновані методичні вказівки призначені для здобувачів першого (бакалаврського) рівня вищої освіти з англійської мови технічних спеціальностей за освітньо-професійною програмою за спеціальністю 208 «Агроінженерія» галузі знань 20 Аграрні науки та продовольство денної та заочної форм навчання, які володіють основами граматики англійської мови, лексичним мінімумом в обсязі програми загальноосвітньої школи та навичками усного мовлення. Видання розраховане на 2 семестри і покликане поповнити знання студентів комп’ютерних спеціальностей професійною лексикою, збагатити їх словниковий запас, автоматизувати граматичні навички та підготувати до подальшого вивчення адаптованої та оригінальної літератури розраховане на 2 семестри і покликане поповнити і систематизувати знання студентів професійною лексикою, автоматизувати граматичні навички та підготувати до подальшого вивчення адаптованої та оригінальної літератури за фахом.
Метою методичних вказівок є:
· застосовування раніше здобутих знань на практиці, поєднання їх з новим матеріалом;
· повторення та вивчення граматичних явищ та правил від простішого до складнішого;
· виділення та розпізнавання в тексті певних граматичних явищ, розуміння доцільності їх вживання;
· систематизація та розширення словникового запасу здобувачів освіти з тем спілкування, передбачених програмою; 
· контроль засвоєння мовленнєвого матеріалу та запобігання типовим граматичним помилкам.
Методичне видання складається з 12 тем, кожна з яких містить тренувальні вправи для засвоєння вивченого матеріалу. 
Подані завдання, спрямовані для вироблення лексичних навичок, передбачених програмою «Іноземна мова за професійним спрямування» та можуть бути використані для перевірки знань здобувачів. 
Методичні вказівки можуть бути використані здобувачами і викладачами при вивченні іноземної мови
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MODULE 1
LESSON 1
HISTORY AND DOMESTICATION OF PLANTS
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Domestication -  ……….
2. Tribes - ……..
3. Captivity - ……..
4. Crop rotation -……
5. Breeding - ………
6. Monoculture - ………..
7. Subsistence - ……..
8. Ecosystem -……….
9. Crop - ………
10. Varieties -………..

a. The process of taming an animal or cultivating a plant.
b. A crop consisting of only one species grown over a large area.
c. The state of being kept in a confined space, like a farm.
d. Social groups of prehistoric people who gathered wild plants.
e. The production of plants or animals by genetic selection.
f. A plant that is grown to be harvested for food or fuel.
g. The action of maintaining or supporting oneself at a minimum level.
h. New types of plants with different characteristics.
i. A biological community of interacting organisms and their environment.
j. A system of growing different crops in succession to maintain soil fertility.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge and the vocabulary provided.
1. Prehistoric people survived primarily through hunting and gathering.
2. The first steps toward agriculture were taken approximately in 8000 B.C..
3. Domestication of plants and animals began in Northern Europe.
4. The Romans were the first to ignore crop rotation systems.
5. Science has made agriculture more productive since the 1800s.
6. Steam-powered tractors were very cheap and easy to use in the 1850s.
7. Monocultures increase the natural diversity of the environment.
8. All-purpose gasoline tractors replaced animals on farms in the 1920s.
9. Gregor Mendel discovered the principles of heredity and genetics.
10. Humans have replaced nature's diversity with a small number of cultivated plants.

TEXT. THE EVOLUTION OF AGRICULTURE AND PLANT DOMESTICATION
For hundreds of thousands of years, prehistoric people lived by hunting, fishing, and gathering wild plants. However, about 8,000 B.C., human society took the first transformative steps toward agriculture. Some tribes discovered that plants could be grown from seeds, while others learned that certain animals could be tamed and raised in captivity. These two discoveries marked the official beginning of the domestication of plants and animals. Scholars believe that this process began in the Middle East and subsequently spread to surrounding areas.
As civilizations progressed, farming methods became more sophisticated. The Romans developed systematic methods of crop rotation to preserve soil fertility. Furthermore, the selective breeding of plants and livestock began in Europe during Roman times to improve specific characteristics. Over the course of ten thousand years, humans have successfully learned to exploit ecological systems for sustenance. Under conventional agriculture, humans have simplified the structure of the environment over vast areas, replacing nature’s diversity with a small number of cultivated plants and domesticated animals. This process of simplification reaches an extreme form in a monoculture, where the primary objective is to increase the proportion of solar energy fixed by plant communities for human use.
Since the 1800s, science and technology have revolutionized agricultural productivity in three main ways. First, they provided farmers with labor-saving technologies. Steam-powered tractors were developed in the mid-1800s, though they were initially expensive and difficult to operate. By the 1920s, all-purpose gasoline-powered tractors appeared, gradually replacing work animals on almost all farms. Second, scientists produced improved plant varieties and breeds of livestock. For instance, Gregor Mendel discovered the principles of heredity, laying the groundwork for genetics and making it possible to breed plants scientifically. Finally, the development of new agricultural chemicals has strengthened soil productivity.
The net result of these advancements is an artificial ecosystem that requires constant human intervention. Commercial seed-bed preparation and mechanized planting have replaced natural methods of seed dispersal, while chemical pesticides have replaced natural controls on populations of weeds, insects, and diseases. Modern agriculture has evolved to a state where short-term profits are often prioritized over traditional harmony with the environment. Today, however, the human species possesses the analytical skills to stop destructive trends. By understanding ecological processes, agronomists can manipulate agroecosystems to produce better yields with fewer negative environmental effects.

VOCABULARY
• Sustenance — засоби до існування, харчування.
• Heredity — спадковість.
• Groundwork — фундамент, основа.
• Intervention — втручання.
• Monoculture — монокультура.
• Tilled/Tillage — обробіток ґрунту.
• Labor-saving — трудоощадний.
• Inherited — успадкований.
• Domestication — одомашнення.
• Seed dispersal — поширення насіння.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. When did humans take the first steps toward agriculture? 
(A. 2000 B.C., B. 8000 B.C., C. 1800 A.D.).
2. Where did the domestication of plants begin? 
(A. Europe, B. Middle East, C. Americas).
3. What did the Romans use to preserve soil fertility? 
(A. Chemicals, B. Crop rotation, C. Tractors).
4. What is the main goal of a monoculture? 
(A. Increase diversity, B. Fix solar energy for humans, C. Stop harvesting).
5. When did gasoline tractors start replacing animals? 
(A. 1850s, B. 1920s, C. 1950s).
6. Who laid the groundwork for modern genetics? 
(A. The Romans, B. Gregor Mendel, C. Prehistoric tribes).
7. What replaces natural methods of seed dispersal in modern farming? 
(А. Insects, B. Mechanized planting, C. Wind).
8. What have humans replaced nature's diversity with? 
(A. More wild plants, B. Cultivated plants and animals, C. Forests).
9. How many main ways have science and technology helped agriculture since the 1800s? 
(A. Two, B. Three, C. Five).
10. What is required for an "artificial ecosystem" to function? 
(A. No animals, B. Constant human intervention, C. Only rain).

Exercise 2. Fill in the gaps with the words from the text.
1. Prehistoric people lived by __________, fishing, and gathering.
2. Tribes discovered that plants could be grown from __________.
3. Domestication spread from the Middle East to __________ areas.
4. Selective __________ of livestock began during Roman times.
5. Humans have __________ the structure of the environment.
6. Monoculture is an extreme form of environmental __________.
7. Science provided farmers with __________ technologies.
8. Steam tractors were developed in the __________-1800s.
9. Genetics explains how __________ are inherited.
10. Chemical __________ replace natural controls on pests.

Exercise 3. Translate into English.
1. Одомашнення рослин і тварин почалося на Близькому Сході.
2. Римляни розробили системи сівозміни.
3. Селекція рослин зробила сільське господарство більш продуктивним.
4. Трактори на бензині замінили робочих тварин у 1920-х роках.
5. Грегор Мендель відкрив принципи спадковості.
6. Монокультура замінює природне різноманіття.
7. Штучні екосистеми потребують постійного втручання людини.
8. Хімічні пестициди замінюють природний контроль над шкідниками.
9. Генетика дозволяє науково розводити рослини.
10. Ми повинні зупинити деструктивні тенденції в агроекології.

Exercise 4. Complete the sentences using the Present Perfect Active or Passive.
1. Science __________ (help) make agriculture more productive since the 1800s.
2. Humans __________ (simplify) the structure of the environment.
3. Many improved lines of livestock __________ (introduce) since the early 1900s.
4. The principles of heredity __________ (discover) by scientists.
5. Farmers __________ (exploit) ecological systems for thousands of years.
6. A great number of hybrid crops __________ (develop) recently.
7. The population __________ (reach) six billion people.
8. Mechanized planting __________ (replace) natural seed dispersal.
9. We __________ (learn) to recognize locally available resources.
10. New agricultural chemicals __________ (create) by the industry.

Exercise 5. Use the Past Perfect to describe events that happened before a specific time in the past.
1. By 8000 B.C., prehistoric people __________ (live) only by gathering wild plants.
2. Before the 1920s, farmers __________ (use) steam-powered tractors.
3. The Romans __________ (develop) crop rotation before the Middle Ages began.
4. By the time Mendel died, he __________ (lay) the groundwork for genetics.
5. Before the Green Revolution, many nations __________ (not / have) enough food.
6. Humans __________ (domesticate) animals long before the industrial revolution.
7. By 1900, selective breeding __________ (become) a common practice in Europe.
8. The environment __________ (be) more diverse before monocultures spread.
9. Farmers __________ (rely) on work animals until gasoline tractors appeared.
10. Before the chemicals were developed, nature __________ (provide) its own pest control.

Exercise 6. Combine the sentences using "because" or "after" and the Past Perfect.
1. People discovered seeds. They started agriculture.
2. The Romans developed breeding. Livestock became more productive.
3. Mendel discovered heredity. Genetics became a science.
4. Humans simplified the environment. Monocultures appeared.
5. Scientists created pesticides. Natural controls were replaced.
6. The 1920s arrived. Gasoline tractors replaced animals.
7. Tribes tamed animals. They raised them in captivity.
8. The first billion was reached in 1830. Widespread danger began later.
9. Farmers used fertilizers. The yields increased significantly.
10. The researchers viewed the field as an ecosystem. They formalized the analysis.

LESSON 2
SOIL CLASSIFICATION AND FERTILITY
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Texture - ………….
2. Silt -………………..
3. Loam - ………………
4. Clay - …………….
5. Organic matter - ………………….
6. Microbes - ………….
7. Erosion -……………. 
8. Topsoil - ……………..
9. Nutrient - …………
10. Drainage - ……………..

a. Soil deposited by water.
b. A mixture of sand, silt, and clay, ideal for farming.
c. How the soil feels to the touch.
d. The process of soil being worn away by wind or water.
e. Small organisms that help make soil fertile.
f. A type of soil that is much denser than sand.
g. A system that allows excess water to flow out of fields.
h. The top layer of soil where the most nutrients are found.
i. Decaying plant and animal material in the soil.
j. A substance that plants need to grow, like nitrogen or phosphorus.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Soil consists only of small rocks and water.
2. Sandy soil is considered a fine-grained material.
3. Loam is generally the best soil type for agricultural production.
4. Clay soil is much denser than sandy soil.
5. Organic matter makes the soil less fertile for crops.
6. Most plants get their nutrients directly from the air.
7. Soil fertility can be built up naturally by returning land to grass.
8. Every soil type has the same chemical composition.
9. Scientists use the Unified Soil Classification System to organize soil types.
10. Erosion is a process that enriches the soil nitrogen pools.

TEXT. SOIL COMPOSITION, CLASSIFICATION, AND FERTILITY MANAGEMENT
Soil is the foundation of all agriculture, acting as a reservoir for water and a primary source of nutrients for crops. Agronomists define soil as a complex mixture consisting chiefly of mineral particles mixed with decaying organic matter, air, and water. To be truly fertile, soil must possess the right balance of these components alongside helpful microbes that facilitate chemical reactions necessary for plant growth.
The physical properties of soil are largely determined by its texture, which refers to the size of the mineral particles it contains. Soil types are typically organized by the Unified Soil Classification System based on whether they are coarse-grained, like sand, or fine-grained, like silt and clay. Sand consists of relatively large rock and mineral fragments, whereas clay is much denser and comprised of tiny particles that hold water tightly. Loam, a sandy loam high in organic matter, is often considered best suited for farming because it offers excellent drainage while retaining enough moisture for roots.
Fertility is not a permanent state; it can be depleted through intensive cultivation. The richest soil, often called topsoil, lies at and just below the surface. When crops are harvested, they remove nitrogen and phosphorus, depleting the original soil nitrogen pools. To counter this depletion, effective soil management must include methods of soil conservation. Farmers may allow land to return temporarily to grass or woodlands to protect it from erosion and allow fertility to build up again naturally. Additionally, planting cover crops like alfalfa or clover can enrich the soil with nutrients when they are ploughed under.
Before a growing season begins, professional agronomists must decide which crops to grow based on the soil's current state. This requires an accurate analysis, usually performed by sending soil samples to a testing laboratory to check pH and nutrient levels. For instance, if a soil test reveals that the ground is too acidic (below pH 6.5) or lacks specific minerals, a scientific fertilizer program can be planned. While inorganic fertilizers provide a rapid improvement in yields, agronomists must also focus on maintaining organic matter, such as garden compost, to improve the soil's water-holding capacity and structure over time. By combining traditional knowledge of crop rotation with modern chemical analysis, agriculturalists can manipulate agroecosystems to produce higher yields while protecting the environmental quality of the land.

VOCABULARY
• Mineral particles — мінеральні частинки.
• Decaying matter — речовина, що розкладається.
• Soil-testing laboratory — лабораторія з випробування ґрунтів.
• Coarse-grained — крупнозернистий.
• Fine-grained — дрібнозернистий.
• Sandy loam — супісок (супіщаний ґрунт).
• Depletion — виснаження.
• Topsoil — верхній шар ґрунту.
• Water-holding capacity — водоутримувальна здатність.
• Ploughed under — заораний.

Comprehension exercises.
Exercise 1. Choose the correct answer according to the text.
1. What are the chief components of soil? 
(A. Only minerals, B. Minerals and organic matter, C. Water and air only).
2. Which soil type is characterized by the smallest particles? 
(A. Sand, B. Loam, C. Clay).
3. Why is loam preferred for farming? 
(A. It is very dry, B. It has good drainage and moisture, C. It lacks microbes).
4. Where is the most fertile part of the soil located? 
(A. Deep underground, B. On the surface/topsoil, C. In the rocks).
5. What happens during a harvest? 
(A. Nutrients are added, B. Nitrogen pools are depleted, C. Soil becomes denser).
6. How can a farmer get an accurate soil analysis? 
(A. By looking at it, B. By sending samples to a lab, C. By adding water).
7. What is the benefit of cover crops? 
(A. They kill the soil, B. They enrich the soil with nutrients, C. They prevent rain).
8. At what pH level is soil considered slightly acidic? (
A. pH 8.5, B. pH 6.5, C. pH 4.0).
9. What does "water-holding capacity" mean? 
(A. The ability to drain water, B. The ability to keep water, C. The color of water).
10. What is "tillage" used for? 
(A. To harvest seeds, B. To loosen soil and kill weeds, C. To spray pesticides).

Exercise 2. Fill in the gaps with the words from the text.
1. Soil supplies most of the __________ that crops need.
2. Helpful __________ produce chemical reactions in the soil.
3. The Unified Soil __________ System organizes different soil types.
4. Clay is much __________ than sand.
5. Growing crops in __________-grained soil can be difficult.
6. Soil __________ can be built up again by returning land to grass.
7. Plant wastes protect the soil from __________.
8. Alfalfa and __________ are often used as cover crops.
9. Organic matter improves the __________ of the soil over time.
10. Farmers ship crops to __________ as soon as possible if they spoil.

Exercise 3. Translate into English.
1. Ґрунт складається переважно з мінеральних частинок та органічної речовини.
2. Родючий ґрунт повинен мати правильну суміш мінералів та мікробів.
3. Агрономи відправляють зразки ґрунту в лабораторію для аналізу.
4. Глина набагато щільніша за пісок і краще утримує воду.
5. Верхній шар ґрунту — це найбільш родюча частина землі.
6. Виснаження природної родючості відбувається через інтенсивне вирощування.
7. Системи дренажу необхідні для полів, які збирають занадто багато води.
8. Органічна речовина покращує структуру ґрунту та його здатність утримувати воду.
9. Сівозміна допомагає відновити поживні речовини в екосистемі.
10. Ми повинні використовувати добрива з великою обережністю, щоб не забруднити довкілля.

Exercise 4. Identify whether the following nouns from the text are Countable (C) or Uncountable (U).
1. Soil
2. Nutrient
3. Water
4. Fertilizer
5. Particle
6. Nitrogen
7. Crop
8. Research
9. Machine
10. Equipment

Exercise 5. Fill in the blanks with much, many, few, or little according to the context of soil fertility.
1. There isn't __________ organic matter in this sandy soil.
2. How __________ samples did you send to the laboratory?
3. Very __________ microbes can survive in poisoned soil.
4. Farmers have __________ time to prepare the seedbed before the rain.
5. There are too __________ weeds in this unploughed field.
6. We have __________ information about the pH level of this land.
7. How __________ nitrogen does this specific crop require?
8. Only a __________ farmers still use traditional subsistence methods.
9. There is __________ hope for a high yield if the soil is depleted.
10. __________ agricultural chemicals were developed in the 1800s.

Exercise 6. Insert the appropriate articles (a, an, the, or -) where necessary.
1. ____ potato is ____ starchy tuberous crop.
2. ____ United States is ____ large producer of wheat.
3. ____ texture of ____ soil determines its drainage.
4. Agronomists use ____ Unified Soil Classification System.
5. It is essential to protect ____ topsoil from ____ erosion.
6. ____ organic matter enriches ____ land.
7. We sent ____ sample to ____ testing laboratory yesterday.
8. ____ nitrogen and ____ phosphorus are vital for growth.
9. Most farmers use ____ tractors to pull ____ farm equipment.
10. ____ Green Revolution helped ____ poor nations increase food supply.

LESSON 3
BASIC PRINCIPLES OF CROP PRODUCTION
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Tillage - ……………..
2. Seedbed - ……………
3. Pests -…………. 
4. Microbes - …………………………….
5. Irrigation - ……………
6. Drainage - ……………….
7. Furrow - ……………………. 
8. Combine - ………………………
9. Thresh - ……………………
10. Storage bin - ……………………..

a. An area of soil prepared for planting seeds to sprout.
b. A large container used to keep harvested grain.
c. Tiny organisms that facilitate chemical reactions in the soil.
d. Weeds, diseases, and insects that threaten crops.
e. A narrow groove cut in the soil by a machine for seeds.
f. A system to remove excess water from fields.
g. To separate grain or seeds from straw and residues.
h. A machine that separates grain from straw and collects seeds.
i. A process of digging and mixing soil to loosen it.
j. The artificial application of water to dry land.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. All crops require the same amount of nutrients and water.
2. Soil consists only of mineral particles.
3. Pesticides can pollute the environment if used improperly.
4. Tillage is primarily used to harvest mature plants.
5. Most field crops today are planted by hand.
6. A combine harvester can perform several tasks at once.
7. Grain must be dried before it is stored for long periods.
8. Cultivators are used to stir the soil and remove weeds between rows.
9. Rain is always sufficient for crop growth in any climate.
10. Soil testing helps farmers plan scientific fertilizer programs.

TEXT. PRINCIPLES AND STAGES OF CROP PRODUCTION
Successful crop production is a science that requires a balance of nutrients, water management, and pest control. Soil is the fundamental component, consisting chiefly of mineral particles mixed with decaying organic matter, air, and water. To be truly fertile, soil must contain the right mixture of minerals and helpful microbes that produce the nutrients crops need for healthy growth. Modern agronomists typically send soil samples to a soil-testing laboratory to identify deficiencies and plan scientific fertilizer programs.
Water management is equally critical, as crops cannot grow without moisture. While many farmers rely on rainfall, those in extremely dry areas must use irrigation systems. Conversely, too much water can be a problem on low-lying land, necessitating the installation of drainage systems to prevent waterlogging. Beyond resources, farmers must also manage pests, a term referring to weeds, plant diseases, and insects that threaten the harvest. While pesticides are common, they must be used with extreme care to avoid polluting the environment or endangering human health.
The physical process of farming begins with soil preparation. The main purpose is to create a seedbed where seeds can sprout and take root. This is achieved through tillage, which involves digging and mixing the soil to loosen it, improve air circulation, and kill weeds. Once the soil is ready, machines called planters or drills are used for planting. These machines cut furrows (narrow grooves) in the soil, drop seeds, and cover them in a single operation, often applying fertilizers simultaneously.
As crops grow, farmers use cultivators to stir the soil between rows, uprooting and burying any remaining weeds. The final stage is the harvest, usually performed with complex machines like the combine harvester. A combine performs several tasks: it cuts the plant stalks, threshes the cuttings to separate grain from straw, and collects the seeds in a bin. After harvesting, food grains can be stored for months, provided the farm has grain-drying equipment and large storage bins to prevent spoilage. By following these basic principles, agronomists can ensure a sustainable and productive food supply.

VOCABULARY
• Decaying organic matter — органічна речовина, що розкладається.
• Soil-testing laboratory — лабораторія з випробування ґрунтів.
• Drainage system — дренажна система.
• Pest control — боротьба зі шкідниками.
• Endanger people’s health — наражати на небезпеку здоров'я людей.
• Tillage devices — знаряддя для обробітку ґрунту.
• Seed drill — рядова сівалка.
• Grain filling period — період наливання зерна.
• Thresh the cuttings — молотити зрізані рослини.
• Grain-drying equipment — зерносушильне обладнання.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. What are the chief components of soil? 
(A. Only air and water, B. Mineral particles and organic matter, C. Only microbes).
2. Where do farmers send soil for accurate analysis? 
(A. To a market, B. To a soil-testing laboratory, C. To a factory).
3. When is a drainage system necessary? 
(A. In dry deserts, B. On low-lying land that collects water, C. During a drought).
4. What does the term "pests" include? 
(A. Only insects, B. Weeds, diseases, and insects, C. Fertilizer and water).
5. What is the primary goal of tillage? 
(A. To harvest crops, B. To make a seedbed, C. To dry the grain).
6. Which machine plants seeds in furrows? 
(A. Cultivator, B. Planter or drill, C. Combine).
7. How does a combine harvester handle residues? 
(A. It stores them in a tank, B. It returns them to the ground, C. It turns them into fuel).
8. What must be done to grain before it is stored long-term? 
(A. It must be frozen, B. It must be dried, C. It must be washed).
9. What task does a cultivator perform? 
(A. It cuts stalks, B. It stirs soil between rows to kill weeds, C. It tests pH levels).
10. Why is the "flag leaf" important in some crops? 
(A. It protects against frost, B. It represents 75% of photosynthesis, C. It is used for storage).

Exercise 2. Fill in the gaps with the words from the text.
1. Chemical reactions in the soil produce the __________ that crops need.
2. In extremely dry areas, farmers must __________ their crops.
3. Improper use of __________ may pollute the environment.
4. Tillage __________ the soil and improves the circulation of air.
5. Planters cut __________ in the soil and drop seeds into them.
6. A __________ separates the grain or seeds from the straw.
7. Food crops that spoil quickly must be shipped to the __________ immediately.
8. Many farmers attach a __________ to the back of a plough to break chunks of soil.
9. Plant wastes help protect the soil from __________.
10. Farmers use computers to aid in farm __________ using data from the Internet.

Exercise 3. Translate into English.
1. Родючий ґрунт повинен мати правильну суміш мінералів та органічної речовини.
2. Фермери використовують системи зрошення в посушливих районах.
3. Пестициди слід використовувати з великою обережністю.
4. Основна мета підготовки ґрунту — створення розсадника (seedbed).
5. Комбайн зрізає стебла рослин і обмолочує їх.
6. Зерносушильне обладнання необхідне для тривалого зберігання врожаю.
7. Культиватори знищують бур'яни між рядами рослин.
8. Поливні насоси можуть приводитися в дію електричними двигунами.
9. Аналіз ґрунту допомагає розробити наукову програму внесення добрив.
10. Сучасне обладнання включає пристрої, які автоматично заповнюють годівниці.

Exercise 4. Complete the sentences using the Future Simple (will) or "be going to" for agricultural planning.
1. According to the plan, the farmer __________ (plant) maize next week.
2. If the soil test is ready, we __________ (apply) the fertilizer tomorrow.
3. I think the price of nitrogen __________ (increase) because of petroleum costs.
4. Look at those clouds! It __________ (rain), so we should stop the harvest.
5. The agronomist __________ (send) the samples to the lab this afternoon.
6. Scientists believe that biotechnology __________ (create) a drought-resistant variety.
7. We __________ (install) a new drainage system on the low-lying field next month.
8. If you use too much pesticide, you __________ (pollute) the groundwater.
9. The combine __________ (not / start) until the mechanic repairs the engine.
10. I __________ (buy) a new tractor if the government provides a subsidy.

Exercise 5. Use the Future Continuous for actions in progress at a specific time in the future.
1. This time tomorrow, the workers __________ (prepare) the seedbed.
2. Next week, the team __________ (harvest) the wheat all day long.
3. At 10 a.m. on Monday, we __________ (test) the moisture levels in the storage bin.
4. During the next month, the sensors __________ (monitor) the nitrogen levels automatically.
5. While the combine is working, the trucks __________ (transport) grain to the warehouse.
6. Tomorrow morning, the irrigation pumps __________ (pump) water to the dry fields.
7. In June, the agronomists __________ (assess) the yield of the hybrid crops.
8. At midnight, the grain-drying equipment __________ (run) to preserve the harvest.
9. This time next week, the technicians __________ (repair) the automated feeding troughs.
10. While the sun is shining, the plants __________ (conduct) photosynthesis.

Exercise 6. Use the Future Perfect for actions that will be completed by a certain time.
1. By the end of the season, the farmers __________ (collect) over 500 tons of grain.
2. The seeds __________ (sprout) by the time the next rain falls.
3. By 2050, biofuels __________ (meet) a quarter of world demand for fuel.
4. Hopefully, the technician __________ (fix) the grain-drying equipment before the harvest starts.
5. By the time the sun sets, we __________ (plough) the entire field.
6. Before the temperature drops, the workers __________ (move) the perishable potatoes to the cold warehouse.
7. By next Monday, the laboratory __________ (send) the results of the soil analysis.
8. The pesticide residues __________ (disappear) from the food chain by the next season.
9. By next year, the plant breeders __________ (develop) a more disease-resistant variety of wheat.
10. Before the end of the month, the farmers __________ (install) the new drainage system in the low-lying fields.

MODULE 2
LESSON 4
WHEAT – THE MAJOR CEREAL
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Yield
2. Forage crop
3. Fertilizers
4. Grain filling
5. Thatch
6. Staple food
7. Biofuel
8. Scale
9. Management
10. Herbicide

a. A chemical used to kill weeds.
b. The amount of agricultural product harvested per unit area.
c. A crop grown specifically for livestock feed.
d. The process of grain development after flowering. E. Substances added to soil to increase fertility.
e. Straw used as a roofing material.
f. A basic food that makes up a large part of the diet.
g. Fuel derived from biomass.
h. The size or level of an operation.
i. The process of dealing with or controlling a production system.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Wheat is the most produced cereal globally.
2. Wheat originated from the Near East.
3. Protein content in rice is higher than in wheat.
4. Wheat can be used to produce beer.
5. All fertilizers must be applied during winter.
6. Wheat straw is useless for construction.
7. Optimal management requires understanding plant development stages.
8. Wheat needs approximately 50 days to mature.
9. Herbicides are always used to promote plant growth.
10. Wheat is primarily a vegetable crop.

TEXT. WHEAT PRODUCTION AND UTILIZATION
Wheat is a grass, originally from the Near East, but now cultivated worldwide due to its adaptability to various climates. Globally, wheat is recognized as the leading source of vegetable protein in human food, possessing a significantly higher protein content than maize or rice. Historical evidence suggests that wheat was one of the first crops that could be easily cultivated on a large scale, providing the early human civilizations with a harvest suitable for long-term storage.
The production of wheat is a complex process that depends heavily on climate, seed type, and soil conditions. Typically, a wheat crop requires between 110 and 130 days from planting to reach full maturity. Professional agronomists emphasize that optimal crop management necessitates a detailed understanding of each growth stage. For instance, the timing of applying spring fertilizers, herbicides, and fungicides is critical, as these substances are usually effective only at specific stages of plant development. One vital indicator for farmers is the appearance of the ‘flag leaf,’ which is the last leaf to emerge. This leaf is responsible for approximately 75% of photosynthesis reactions during the grain filling period; therefore, protecting it from pests and diseases is paramount to ensuring a high yield.
Wheat grain serves as a primary staple food. It is ground into flour to produce a wide range of products including bread, biscuits, cookies, cakes, breakfast cereals, pasta, and noodles. Beyond nutrition, wheat has significant industrial applications. The fermentation of wheat grain is used in the production of alcoholic beverages like beer and is increasingly utilized for biofuel production.
Furthermore, wheat plays a role in livestock farming. It is often planted as a forage crop, and its straw—the dry stalks remaining after harvest—is used as bedding for animals or as a construction material, particularly for roofing thatch. In terms of soil health, the application of nitrogen is currently recommended during specific growth phases to maximize the weight and quality of the grain. If agronomists ignore the limits of natural systems, the land's ability to serve human ends can be markedly damaged. Therefore, modern wheat farming integrates scientific research with sustainable practices to maintain the delicate equilibrium between agricultural productivity and environmental protection.

VOCABULARY
• Adaptability - пристосованість.
• Protein content - вміст білка.
• Long-term storage - довготривале зберігання.
• Flag leaf - прапорцевий листок.
• Photosynthesis - фотосинтез.
• Yield - врожайність.
• Staple food - основний продукт харчування.
• Fertilization - внесення добрив.
• Maturity - зрілість.
• Sustainable practices - сталі методи (господарювання).

Comprehension exercises.
Exercise 1. Choose the correct answer according to the text.
1. Where did wheat originate? 
(A. Far East, B. Near East, C. Europe).
2. What is wheat's rank in protein content among cereals? 
(A. Highest, B. Lowest, C. Second).
3. How many days does wheat normally need to mature? 
(A. 50-70, B. 110-130, C. 200).
4. What percentage of photosynthesis does the flag leaf represent? 
(A. 25%, B. 50%, C. 75%).
5. What can wheat be fermented into? 
(A. Biofuel, B. Soil, C. Straw).
6. What is straw used for? 
(A. Flour, B. Thatch, C. Seeds).
7. When are herbicides typically applied? 
(A. At any time, B. Only at harvest, C. At specific stages).
8. Wheat is the leading source of which nutrient? 
(A. Fat, B. Vegetable protein, C. Vitamin C).
9. What happens if natural systems are violated? 
(A. Yield increases, B. Land is damaged, C. Nothing).
10. What determines the wheat production cycle? 
(A. Only soil, B. Only climate, C. Climate, seeds, and soil).

Exercise 2. Fill in the gaps with the words from the text.
1. Wheat is cultivated __________.
2. It has a higher protein __________ than maize.
3. Wheat provides __________ storage of food.
4. Management requires a detailed __________ of growth stages.
5. The __________ leaf should be preserved from insects.
6. Wheat is ground into __________ for bread.
7. Fermentation is used to make __________.
8. Straw is used as a __________ material.
9. Fertilizers are applied to __________ plant growth.
10. Sustainable practices maintain the __________ between production and nature.

Exercise 3. Translate into English.
1. Пшениця є провідним джерелом рослинного білка.
2. Оптимальне управління врожаєм вимагає глибоких знань.
3. Прапорцевий листок відповідає за більшу частину фотосинтезу.
4. Пшеничне зерно використовується як основний продукт харчування.
5. Ферментація необхідна для виготовлення біопалива.
6. Солома може використовуватися для покрівлі дахів.
7. Добрива слід вносити на певних стадіях розвитку.
8. Врожайність пшениці залежить від клімату та типу насіння.
9. Агрономи повинні захищати навколишнє середовище.
10. Пшениця була однією з перших культур, яку почали вирощувати масштабно.

Exercise 4. Transform the following sentences into the Passive Voice.
1. Farmers cultivate wheat worldwide.
2. The factory grounds the grain into flour.
3. Insects attacked the flag leaf yesterday.
4. We will apply nitrogen fertilizers next week.
5. Scientists have developed new varieties of wheat.
6. The harvest provides long-term storage.
7. They are using straw for construction.
8. The sun provides energy for photosynthesis.
9. Agronomists must monitor the growth stages.
10. The company produced 600 million tons of wheat.

Exercise 5. Fill in the blanks with the correct Passive form of the verbs in brackets.
1. Wheat __________ (grow) in many different climates.
2. The harvest __________ (expect) to be high this year.
3. Specific herbicides __________ (should / use) during spring.
4. Photosynthesis __________ (perform) by leaves.
5. The soil fertility __________ (improve) by rotation last season.
6. Large scales of crops __________ (cultivate) since ancient times.
7. New biofuel technologies __________ (currently / develop).
8. The flag leaf __________ (must / protect) from pests.
9. Bread __________ (make) from wheat flour.
10. The land __________ (damage) if sustainable methods are ignored.

Exercise 6. Complete the sentences using Modal Verbs in the Passive (can be, must be, should be).
1. The grain __________ (must / dry) before storage.
2. High yields __________ (can / achieve) through proper management.
3. Fertilizers __________ (should / apply) carefully.
4. Pests __________ (must / control) to save the crop.
5. Soil samples __________ (should / send) to the laboratory.
6. Irrigation __________ (can / use) in dry areas.
7. Weeds __________ (must / eliminate) by herbicides.
8. The environment __________ (should / protect) from pollution.
9. These results __________ (can / observe) after the grain filling period.
10. Straw __________ (can / utilize) as animal bedding.

LESSON 5
RICE PRODUCTION AND GLOBAL SUPPLY
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Cereal - ……………
2. Staple food - ……………….
3. Caloric intake - …………………….
4. Annual plant - …………….
5. Soil fertility - ……………………
6. Seedlings - …………………..
7. Husk - ………………………..
8. Parboiling - ……………….
9. Irrigation - ………………
10. Bran -…………..

a. The amount of energy consumed through food.
b. The outer shell or coating of a seed.
c. Young plants grown from seeds.
d. A plant that completes its life cycle within one year
e. The process of making a grain less brittle by steaming before milling.
f. The ability of soil to sustain agricultural plant growth.
g. The rest of the husk and the germ removed during milling.
h. A food eaten regularly as a dominant part of the diet.
i. The artificial application of water to land or soil.
j. A grass cultivated for the edible components of its fruit seeds.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Rice is the leading source of calories for the human population worldwide.
2. Most rice is grown as a perennial plant that lives for 30 years.
3. Rice cultivation requires a very small amount of water.
4. China and India harvest nearly one-third of the world’s rice.
5. Brown rice is considered more nutritious than white rice.
6. Rice can only be grown on flat fields, never on hills.
7. White rice is produced by removing the bran and the germ.
8. Flooding fields is a traditional method used during rice planting.
9. Rice flour is a suitable alternative for people on a gluten-free diet.
10. All maize crops are grown exclusively for human consumption.

TEXT. RICE: THE GLOBAL SUSTAINER
Rice, as a cereal grain, is the most important staple food for a large part of the world’s human population, especially in East and South Asia, the Middle East, and Latin America. It ranks as the grain with the second-highest worldwide production after maize. However, since a significant portion of maize is grown for industrial purposes or livestock feed, rice remains the most vital grain for human nutrition, providing more than one-fifth of the calories consumed globally by humans.
The rice plant is normally cultivated as an annual, though in tropical climates it can survive as a perennial and produce crops for many years. Depending on the variety and soil fertility, the plant can reach a height of 1 to 1.8 meters. Its edible seed is a grain typically 5–12 mm long and 2–3 mm thick. Cultivation is particularly well-suited to regions with low labor costs and high rainfall, as the process is labor-intensive and requires ample water. While native to Asia and parts of Africa, rice is now grown practically anywhere, including steep hills where terraces are used.
The preparation of rice as food involves several stages of processing. The seeds are first milled using a rice huller to remove the chaff, which results in brown rice. If the milling continues to remove the bran and the germ, white rice is created. While white rice has a longer shelf life, it lacks some important nutrients found in the bran. In regions with limited diets, consuming brown rice is essential to prevent diseases like beriberi, which is caused by thiamine deficiency. To enhance its nutritional profile, some manufacturers produce parboiled rice—a process where the grain is steamed while still in its brown form, forcing nutrients from the husk into the grain itself.
Modern rice production faces several environmental challenges. The excessive use of pesticides can pollute water systems, while flooded rice fields are a major source of methane emissions, a potent greenhouse gas. Furthermore, as global populations expand, land and water resources for rice production are diminishing. To address these issues, agronomists are promoting "Golden Rice," a variety genetically modified to contain high levels of Vitamin A, and developing drought-resistant hybrids. Sustainable practices, such as integrated pest management, are now critical to balancing the high demand for this staple food with environmental protection.

VOCABULARY
• Cereal grain — зернова культура.
• Labor-intensive — трудомісткий.
• Staple food — основний продукт харчування.
• Milling — подрібнення, помел.
• Annual plant — однорічна рослина.
• Nutrient deficiency — дефіцит поживних речовин.
• Greenhouse gases — парникові гази.
• Soil fertility — родючість ґрунту.
• Methane emission — викиди метану.
• High-yielding varieties — високоврожайні сорти.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. Which region relies most on rice as a staple food? 
(A. Northern Europe, B. East and South Asia, C. North America).
2. What portion of global calories does rice provide? 
(A. One-tenth, B. One-fifth, C. One-half).
3. Rice is typically grown as: 
(A. An annual, B. A biennial, C. A tree).
4. What is removed to turn brown rice into white rice? 
(A. The chaff, B. The bran and germ, C. The root).
5. Which disease is prevented by the nutrients in brown rice? 
(A. Scurvy, B. Beriberi, C. Anemia).
6. What is "Golden Rice"? 
(A. Rice with extra sugar, B. Rice with Vitamin A, C. Yellow wild rice).
7. Rice cultivation requires: 
(A. Ample water, B. Desert conditions, C. Very little labor).
8. Flooded rice fields contribute to: 
(A. Oxygen production, B. Methane emissions, C. Soil drying).
9. Parboiling rice causes nutrients to: 
(A. Move into the grain, B. Disappear, C. Turn into fat).
10. A rice huller is used to: 
(A. Plant seeds, B. Remove the chaff, C. Irrigate fields).

Exercise 2. Fill in the gaps with the words from the text.
1. Rice is the most important __________ food for billions of people.
2. The worldwide production of rice is second only to __________.
3. The height of a rice plant depends on the __________ of the soil.
4. Rice cultivation is __________ and requires many workers.
5. __________ rice is forced with steam to move vitamins into the grain.
6. Removing the rest of the husk and the germ creates __________ rice.
7. Beriberi is caused by a __________ deficiency.
8. Flooded rice is a significant source of __________.
9. Land and water resources for farming are __________ as populations grow.
10. Biotechnology may create a __________-resistant variety of rice.

Exercise 3. Translate into English.
1. Рис є найважливішою зерновою культурою для харчування людини.
2. Вирощування рису вимагає великої кількості води та праці.
3. Коричневий рис допомагає запобігти хворобі бері-бері.
4. Білий рис має довший термін зберігання, але менше поживних речовин.
5. Помел рису видаляє полову та висівки з насіння.
6. Вчені розробили "Золотий рис" для боротьби з дефіцитом вітамінів.
7. Затоплені поля виділяють метан, що впливає на зміну клімату.
8. Родючість ґрунту впливає на висоту рослини рису.
9. Сорти рису можна вирощувати навіть на крутих схилах гір.
10. Пропарений рис не прилипає до сковорідки під час приготування.

Exercise 4. Complete the sentences using the First Conditional (Type 1) to predict agricultural outcomes.
1. If the population __________ (continue) to grow, we will need more rice.
2. If farmers __________ (use) high-yielding varieties, the harvest will increase.
3. If the government __________ (promote) better management, the crisis will be avoided.
4. If we __________ (flood) the fields, the young seedlings will grow faster.
5. If the soil __________ (lack) nutrients, the rice plant will not reach 1.8 meters.
6. If you __________ (consume) only white rice, you might develop a deficiency.
7. If the rainfall __________ (be) insufficient, farmers will have to irrigate.
8. If we __________ (reduce) pesticide use, the water will be cleaner.
9. If they __________ (develop) drought-resistant rice, it will grow in dry areas.
10. If the temperature __________ (reach) 26.7 °C, tuber formation will stop.

Exercise 5. Use the Second Conditional (Type 2) for hypothetical agricultural scenarios.
1. If we __________ (have) more land, we would plant more rice.
2. If the climate __________ (not change), the production would be stable.
3. If farmers __________ (not have) enough water, they would not grow rice.
4. If "Golden Rice" __________ (be) available everywhere, Vitamin A deficiency would disappear.
5. If the labor __________ (be) more expensive, rice would cost much more.
6. If the grain __________ (not be) dried, it would spoil in storage.
7. If agronomists __________ (ignore) the natural limits, the land would be damaged.
8. If we __________ (use) organic fertilizers, the environment would benefit.
9. If you __________ (eat) brown rice daily, you would be healthier.
10. If the rice __________ (grow) as a perennial, it would produce crops for 30 years.

Exercise 6. Combine the sentences using Relative Clauses (who, which, that, where).
1. Rice is a staple food. It provides calories for half the world.
2. This is the rice huller. It removes the chaff from the seeds.
3. China is a country. Nearly a third of the world's rice is harvested there.
4. Agronomists are scientists. They study crop production and soil.
5. Golden Rice is a variety. It was genetically modified by experts.
6. Methane is a gas. It is released from flooded rice fields.
7. Beriberi is a disease. It is caused by a lack of thiamine.
8. The "flag leaf" is the last leaf. It represents 75% of photosynthesis.
9. Nitrogen is a nutrient. It is essential for plant growth.
10. A terrace is a field. It is built on a steep hill for cultivation.

LESSON 6
MAIZE – THE MULTIPURPOSE GIANT
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Maize - ………………
2. Tillage - ………………………….
3. Hybrid - ……………………….
4. Forage - ……………………..
5. Starch - ……………………….
6. Pollination - …………………………..
7. Cash crop - ………………………….
8. Cover crop - ………………………
9. Silage - ………………………
10. Kernels - ………………………

a. The preparation of land for growing crops by digging or turning.
b. Grass or other green fodder compacted and stored in airtight conditions.
c. The offspring of two plants of different varieties or species.
d. Small green or yellow parts of the ear where the grain develops.
e. A cereal plant that produces large grains on cobs (corn).
f. A carbohydrate that is the main energy store in many plants.
g. A plant grown to be ploughed into the soil to provide nutrients.
h. The transfer of pollen from the male to the female part of a plant.
i. Food for horses and cattle, often consisting of the whole plant.
j. A crop grown specifically for sale and profit.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Maize is originally native to Central America and Mexico.
2. Corn is strictly used for human food and cannot be used for animals.
3. Maize is considered a "heavy feeder" that requires rich soil nutrients.
4. Popcorn is a specific variety of maize with a hard moisture-sealed shell.
5. In many countries, maize is used to produce ethanol as a biofuel.
6. Maize pollination occurs mainly through insects like bees.
7. Most modern commercial maize is grown from hybrid seeds.
8. Maize cannot grow in tropical climates due to high humidity.
9. Corn starch is frequently used as a thickening agent in the food industry.
10. The United States is one of the world's largest producers of maize.

TEXT. MAIZE: GLOBAL PRODUCTION AND DIVERSITY
 Maize, known in many English-speaking countries as corn, is a member of the grass family and stands as the most produced cereal grain in the world. Originally domesticated by indigenous peoples in southern Mexico about 10,000 years ago, it has undergone a remarkable transformation through centuries of selective breeding. Today, maize is a cornerstone of global agriculture, serving as a staple food, a vital livestock feed, and a versatile industrial raw material.
The biological structure of maize is unique among cereals. It is a monoecious plant, meaning it has separate male (the tassel) and female (the ear) flowers on the same plant. Successful pollination is critical for grain development; if the weather is too dry or hot during this period, the kernels may not fill properly, leading to significant yield losses. Modern agronomists emphasize that soil management is vital, as maize requires high levels of nitrogen and phosphorus to reach its full potential. Consequently, many farmers utilize a rotation system, planting legumes like soybeans before maize to naturally enrich the soil with nitrogen.
Maize is often categorized by its utilization. A large portion of the global crop is used as forage for livestock. Forage harvesters cut the entire plant while it is still green to create silage—a fermented, high-moisture fodder stored in silos. For human consumption, maize is processed into various forms: it is ground into cornmeal, pressed for oil, or refined into corn starch. Starch is particularly valuable, not only for cooking but as a "gluing agent" in paper production and a primary component in the manufacturing of biodegradable plastics.
In recent decades, the role of maize has expanded into the energy sector. In the United States and Brazil, maize is the primary feedstock for bioethanol production. This transition into a "cash crop" for fuel has sparked debates regarding the balance between food security and energy needs. Furthermore, the "Green Revolution" led to the development of high-yielding hybrid varieties that are more resistant to pests and drought, significantly increasing the global food supply in developing nations. However, intensive maize monocultures require careful environmental management to prevent soil erosion and the overuse of chemical pesticides. Modern precision agriculture now uses computer-aided equipment to apply fertilizers and water only where needed, ensuring that maize production remains sustainable for future generations.

VOCABULARY
• Domestication — одомашнення.
• Selective breeding — селекція.
• Monoecious — однодомний.
• Raw material — сировина.
• Feedstock — сировина для промисловості.
• Biodegradable — що розкладається природним шляхом.
• Soil erosion — ерозія ґрунту.
• Precision agriculture — точне землеробство.
• Sustainable — сталий, екологічно раціональний.
• Kernels — зернівки, ядра.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. Where was maize originally domesticated? 
(A. China, B. Mexico, C. Egypt).
2. Which cereal has the highest worldwide production? 
(A. Wheat, B. Rice, C. Maize).
3. What is the male part of the maize plant called? 
(A. Ear, B. Tassel, C. Kernel).
4. Why is a rotation with legumes beneficial for maize? 
(A. It adds water, B. It adds nitrogen, C. It kills insects).
5. What is "silage"? 
(A. Dry grain, B. Fermented green fodder, C. A type of fertilizer).
6. Corn starch can be used as a: 
(A. Fuel additive, B. Gluing agent, C. Pesticide).
7. Which countries are leaders in bioethanol production from maize? 
(A. USA and Brazil, B. UK and France, C. Japan and India).
8. What was a major result of the Green Revolution for maize? 
(A. Lower yields, B. High-yielding hybrids, C. Less use of machines).
9. What is a negative side effect of intensive monocultures? 
(A. Higher soil fertility, B. Soil erosion, C. More wildlife).
10. What does precision agriculture use to aid operations? 
(A. Only manual labor, B. Computers and automated equipment, C. Steam engines).

Exercise 2. Fill in the gaps with the words from the text.
1. Maize belongs to the __________ family.
2. The transformation of corn occurred through centuries of __________ breeding.
3. Separate male and female flowers on one plant make maize a __________ plant.
4. If pollination fails, the __________ will not develop.
5. Farmers apply nitrogen and __________ to ensure high yields.
6. A __________ harvester is used to clear fields for silage.
7. Maize is processed into corn __________ for the food industry.
8. Ethanol made from corn is a type of __________.
9. High-yielding hybrids helped increase the food __________ in poor nations.
10. Intensive farming requires constant human __________.

Exercise 3. Translate into English.
1. Кукурудза є найбільш вирощуваною зерновою культурою у світі.
2. Селекція дозволила створити високоврожайні гібриди кукурудзи.
3. Кукурудза потребує великої кількості азоту для здорового росту.
4. Багато фермерів використовують кукурудзу як кормову культуру для худоби.
5. Силос зберігається в герметичних умовах для ферментації.
6. Кукурудзяний крохмаль використовується у виробництві паперу та пластику.
7. Біоетанол є важливою альтернативою викопному паливу.
8. Монокультури можуть призвести до ерозії ґрунту та забруднення.
9. Точне землеробство допомагає раціонально використовувати ресурси.
10. Успішне запилення є критичним для формування зерна кукурудзи.

Exercise 4. Complete the sentences using the Gerund or Infinitive form of the verbs in brackets.
1. Agronomists recommend __________ (rotate) maize with legumes.
2. Farmers avoid __________ (plant) corn in nutrient-poor soil.
3. It is essential __________ (monitor) the moisture level during pollination.
4. We managed __________ (increase) the yield by using hybrid seeds.
5. They considered __________ (use) maize as a primary feedstock for biofuel.
6. Modern equipment allows farmers __________ (operate) more efficiently.
7. Scientists continue __________ (develop) drought-resistant varieties.
8. Planting maize requires __________ (prepare) a proper seedbed.
9. He suggested __________ (harvest) the corn before the first frost.
10. I am interested in __________ (learn) more about precision agriculture.

Exercise 5. Change the following sentences into Reported Speech (Sequence of Tenses).
1. The scientist said, "Maize is a monoecious plant."
2. The farmer mentioned, "I will apply the nitrogen next week."
3. They told us, "We have already cleared the field for silage."
4. The report stated, "Global corn production reached a new record last year."
5. He explained, "The starch acts as a thickening agent in food."
6. She asked, "When will you start the harvest?"
7. The agronomist said, "The soil lacks enough phosphorus for a good crop."
8. The manager noted, "We are using new computer systems for irrigation."
9. They promised, "We will protect the environment from chemical pollution."
10. He wondered, "Does the high temperature affect the pollination process?"

Exercise 6. Combine the sentences using a Participle Clause (V-ing or V-ed).
1. Maize was domesticated in Mexico. It spread to the rest of the world.
2. The plants are grown in rich soil. They reach a height of two meters.
3. The farmer used a combine. He harvested ten tons of corn.
4. The kernels are ground into flour. They are used for making bread.
5. The silage is stored in a dark place. It ferments quickly.
6. Scientists analyzed the seeds. They found a high protein content.
7. The machines were developed in the mid-1800s. They were difficult to operate.
8. The crop is threatened by pests. It requires careful management.
9. The ethanol is produced from biomass. It reduces carbon emissions.
10. The system is based on a model. It uses computer data for planting.

MODULE 3
LESSON 7
POTATO GROWTH AND NUTRITION
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Starch - …………….
2. Tuber - ………………
3. Species - ………………
4. Perishable - …………………..
5. Breeding - ………………….
6. Nutrition - …………………..
7. Domesticated - …………………….
8. Staple - …………………….
9. Warehouse - ………………..
10. Management - ………….

a. Food that is eaten regularly and constitutes the dominant part of a diet.
b. A white, tasteless, and odorless powder used by plants as an energy store.
c. A much-thickened underground part of a stem serving as a food reserve.
d. Adapted from the wild to be cultivated by humans.
e. The process of dealing with or controlling a production system.
f. The supply of materials (food) required by organisms to stay alive.
g. A group of living organisms consisting of similar individuals.
h. Likely to decay or go bad quickly.
i. The process of breeding.
j. A large building used for storing goods before distribution.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Potatoes are the world’s fourth-largest food crop after rice, wheat, and maize.
2. The potato was first introduced to Europe in the 10th century.
3. Potatoes contain a significant amount of Vitamin C.
4. All wild potato species are found exclusively in Asia.
5. Tuber formation stops when soil temperatures reach 26.7 °C.
6. Potatoes can be stored for up to twelve months in commercial warehouses.
7. The skin of a potato contains more potassium than the flesh.
8. Cooking and then cooling potatoes reduces their resistant starch content.
9. Starch is the predominant form of carbohydrate in potatoes.
10. Exposure to light causes potatoes to turn green and develop toxins.

TEXT. POTATO BIOLOGY, CULTIVATION, AND NUTRITION
The potato is a starchy, tuberous crop belonging to the perennial nightshade family. While the word "potato" refers to the plant itself, it most commonly denotes the edible tuber. Originating in the Andes region, potatoes were domesticated between 7,000 and 10,000 years ago. Following centuries of selective breeding, more than a thousand different varieties currently exist worldwide. Today, potatoes are recognized as a vital staple food and the world's fourth-largest food crop.
The growth of a potato plant is a complex biological process traditionally divided into five distinct phases. During the first phase, sprouts emerge from the "eyes" of the tuber, and root growth begins. In the second phase, the plant develops branches and leaves, initiating photosynthesis to convert sunlight into energy. The third phase involves the initiation of new tubers, a stage often associated with the plant’s flowering period. It is important for agronomists to note that tuber formation typically stops if soil temperatures exceed 26.7 °C, making the potato a cool-season crop. The fourth phase, known as tuber bulking, is when the plant invests the majority of its resources into the newly formed tubers. Finally, the maturation phase occurs, during which the tuber skins harden and sugars are converted into starches.
Proper management is critical for a successful harvest. Correct potato husbandry requires deep ground preparation, including plowing, harrowing, and rolling. Agronomists must ensure optimal soil moisture and nutrient availability to maximize yields. Furthermore, tubers growing near the surface must be covered with soil, as exposure to light leads to greening and the development of solanine, a harmful glycoalkaloid.
From a nutritional perspective, the potato is best known for its carbohydrate content, primarily in the form of starch. A medium-sized potato provides significant levels of Vitamin C, potassium, and Vitamin B6. Interestingly, the amount of resistant starch—which offers health benefits similar to fiber—increases if potatoes are cooled after cooking. Matured potatoes are ideally stored in dark, well-ventilated warehouses at temperatures near 4 °C. If stored improperly at very low temperatures, starches convert into sugars, which may lead to higher levels of acrylamide when the potato is deep-fried. Modern agriculture continues to integrate scientific research with sustainable practices to ensure that this versatile crop meets the food needs of a growing global population.

VOCABULARY
• Tuberous crop — бульбоплідна культура.
• Selective breeding — селекція.
• Growth phases — фази росту.
• Tuber formation — утворення бульб.
• Photosynthesis — фотосинтез.
• Tuber bulking — накопичення маси бульб.
• Husbandry — землеробство / господарювання.
• Solanine — соланін (токсична речовина).
• Resistant starch — резистентний крохмаль.
• Acrylamide — акриламід.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. Where were potatoes originally domesticated? 
(A. Near East, B. Andes, C. Europe).
2. Which growth phase involves the development of leaves? 
(A. Phase 1, B. Phase 2, C. Phase 5).
3. At what temperature does tuber formation usually stop? 
(A. 4 °C, B. 15 °C, C. 26.7 °C).
4. What happens during the bulking phase? 
(A. Sprouts emerge, B. Tubers gain mass, C. Skins harden).
5. Why are tubers growing near the surface covered with soil? 
(A. To add heat, B. To prevent greening, C. To kill insects).
6. What is the main nutritional component of potatoes? 
(A. Fat, B. Protein, C. Starch).
7. How can the amount of resistant starch be increased? 
(A. By deep-frying, B. By cooling after cooking, C. By removing the skin).
8. What is the ideal storage temperature for long-term use? 
(A. 4 °C, B. 20 °C, C. -5 °C).
9. Improper low-temperature storage converts starch into: 
(A. Fiber, B. Sugar, C. Toxin).
10. Which toxin develops if potatoes are exposed to light? 
(A. Acrylamide, B. Nitrogen, C. Solanine).

Exercise 2. Fill in the gaps with the words from the text.
1. The potato is a __________, tuberous crop.
2. Potatoes were __________ 7,000–10,000 years ago.
3. The growth of a potato is divided into five __________.
4. In the second phase, the plant develops branches and __________.
5. Potato is considered to be a __________ crop.
6. Tuber __________ occurs during the fourth phase.
7. Exposure to light leads to the development of __________.
8. A medium potato provides 620 mg of __________.
9. Storage areas must be dark and well __________.
10. Acrylamides are believed to be possible __________.

Exercise 3. Translate into English.
1. Картопля — це четверта за величиною харчова культура у світі.
2. Селекція дозволила створити понад тисячу сортів картоплі.
3. Ріст картоплі можна розділити на п'ять фаз.
4. Фотосинтез починається, коли рослина розвиває листя та гілки.
5. Формування бульб припиняється, якщо температура ґрунту занадто висока.
6. Бульби накопичують ресурси під час четвертої фази росту.
7. Вплив світла спричиняє позеленіння шкірки та накопичення соланіну.
8. Картопля містить вітаміни, мінерали та складні вуглеводи.
9. Зберігання картоплі вимагає спеціальних умов у холодних складах.
10. Агрономи повинні забезпечити оптимальну вологість ґрунту для врожаю.

Exercise 4. Complete the sentences using the Second Conditional (Type 2) to discuss agricultural theories.
1. If agronomists __________ (use) better management, the yield would be higher.
2. If the soil __________ (not reach) 26.7 °C, the tubers would continue to form.
3. If farmers __________ (cover) the tubers, they would not turn green.
4. If we __________ (cool) the potatoes after cooking, the resistant starch would increase.
5. If the warehouse __________ (be) better ventilated, the crop would stay alive longer.
6. If the potato __________ (be) a warm-season crop, it would grow well in the desert.
7. If you __________ (consume) the skin, you would get more potassium.
8. If scientists __________ (not domesticate) the potato, world food supply would be smaller.
9. If the skin __________ (not harden), the potato would be more susceptible to bruising.
10. If we __________ (plant) from seeds, the growth process would be different.

Exercise 5. Use the Third Conditional (Type 3) to analyze past agricultural outcomes.
1. If the Spanish __________ (not introduce) the potato, European history would have been different.
2. If the temperature __________ (drop) below 4 °C, the starch would have converted into sugar.
3. If the agronomist __________ (ignore) the pests, the whole crop would have been ruined.
4. If the tubers __________ (be) exposed to light, they would have developed solanine.
5. If the farmer __________ (not plow) the field deeply, the roots would not have grown well.
6. If they __________ (store) the grain without drying, it would have spoiled quickly.
7. If the rainfall __________ (be) insufficient last year, the farmers would have irrigated more.
8. If the Green Revolution __________ (not happen), many nations would have faced hunger.
9. If the "flag leaf" __________ (be) damaged, photosynthesis would have decreased by 75%.
10. If the soil __________ (lack) nutrients, the plant would not have reached maturation.

Exercise 6. Complete the sentences using "I wish" or "If only" for professional regrets or desires.
1. I wish the soil temperature __________ (not exceed) 26 °C during the bulking phase.
2. If only we __________ (have) a more advanced grain-drying equipment last season.
3. I wish the farmers __________ (know) more about the benefits of crop rotation earlier.
4. If only the resistant starch __________ (be) easier to measure in the laboratory.
5. I wish we __________ (can) prevent the development of solanine in all varieties.
6. If only the potato __________ (not be) so sensitive to heavy frosts.
7. I wish the research __________ (conduct) more rapidly to save traditional knowledge.
8. If only the environment __________ (be) protected from excessive pesticide use.
9. I wish the yield __________ (increase) as much as the population growth requires.
10. If only we __________ (find) a way to reduce acrylamide in deep-fried products.

LESSON 8
FRUIT AND VEGETABLE CULTIVATION
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Herbaceous - ………..
2. Germination - ……………………….
3. Seedling - …………………
4. Spoilage - …………………….
5. Transplant - …………………..
6. Ovary - …………………
7. Succulent - ………………
8. Propagation - ………………..
9. Pickle - ……………..
10. Nutrition - ……………………

a. To treat with or preserve in brine or vinegar.
b. The female reproductive organ of a flower.
c. Full of juice; juicy.
d. The process of increasing the number of plants.
e. The process of decaying or becoming unfit for consumption.
f. A young plant, especially one raised from seed and not from a cutting.
g. To move a plant from one place and plant it in another.
h. A plant that has leaves and stems that die down at the end of the growing season.
i. The process by which a plant grows from a seed.
j. The process in which food promotes or is used for growth and repair.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. All vegetables are grown only for their roots.
2. Fruits technically always enclose the seed or seeds of the plant.
3. Vegetables are usually a poor source of vitamins and minerals.
4. Tomatoes and cucumbers are technically fruits, not vegetables.
5. Most fresh vegetables contain more than 70 percent water.
6. Cabbage and spinach are classified as leaf vegetables.
7. Refrigeration does not help in extending the shelf life of fruits.
8. Greenhouse cultivation is used to grow seedlings before moving them to fields.
9. Protein content in most fresh vegetables is usually very high, around 50%.
10. Storing fruits at very high temperatures prevents them from spoiling.

TEXT. UNDERSTANDING VEGETABLE AND FRUIT PRODUCTION
A vegetable is defined as any kind of plant life or plant product, though the term usually refers to the fresh edible portion of an herbaceous plant. This includes various parts such as roots, stems, leaves, flowers, or even fruits that are prepared in specific ways. Agronomists usually classify vegetables based on the specific part of the plant used for consumption. For instance, root vegetables include carrots and turnips, while stem vegetables include asparagus. Edible tubers are represented by potatoes, and leaf vegetables consist of crops like cabbage and spinach. Additionally, bulb vegetables like garlic and onions, and flower vegetables like broccoli, are vital components of global diets. Interestingly, many items commonly considered vegetables, such as beans, cucumbers, and tomatoes, are technically fruits by virtue of their botanical structure.
From a nutritional standpoint, fresh vegetables are indispensable. Most contain a water content exceeding 70 percent, providing essential minerals like calcium and iron, alongside vitamins A and C. Cultivation typically begins with seeding directly in the fields, though seedlings are often germinated in nurseries or greenhouses before being transplanted. Once harvested, products are sorted, washed, and packaged. Since fresh vegetables are subject to rapid aging and spoilage, their storage life is often extended through preservation processes like canning, freezing, or pickling.
In contrast, a fruit is botanically defined as the fleshy or dry ripened ovary of a plant that encloses the seeds. Technically, this definition covers apricots and grapes, as well as bean pods and corn grains. Popularly, the term is restricted to sweet, succulent, or pulpy ripened ovaries, such as oranges and pears. Fruits are categorized into two broad groups: fleshy fruits (like cherries and strawberries) and dry fruits (such as nuts).
The primary concerns in professional fruit cultivation include the propagation and improvement of varieties, management of microclimatic and soil conditions, and effective fertilization and pest control. Fruits serve as critical sources of dietary fiber and vitamin C. Like vegetables, fruits are highly perishable, but their shelf life can be successfully extended through refrigeration. Beyond fresh consumption, fruits are processed into juices, jams, and jellies, or preserved via industrial canning and pickling methods. Modern horticulture continues to evolve, using scientific research to optimize the balance between high yields and the nutritional quality of these essential crops.

VOCABULARY
• Herbaceous plant — трав'яниста рослина.
• Edible portion — їстівна частина.
• Bulb vegetables — цибулинні овочі.
• Succulent — соковитий.
• Ripened ovary — дозріла зав'язь.
• Fleshy fruits — соковиті плоди.
• Propagation — розмноження (рослин).
• Shelf life — термін придатності / зберігання.
• Spoilage — псування.
• Fiber — клітковина / волокно.
Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. What does the term "vegetable" usually refer to? 
(A. Dried seeds, B. Fresh edible portions of plants, C. Only tree bark).
2. Which of these is a bulb vegetable? 
(A. Spinach, B. Carrot, C. Garlic).
3. Botanically, what are cucumbers and tomatoes? 
(A. Roots, B. Fruits, C. Stems).
4. What is the average water content in fresh vegetables? 
(A. Under 20%, B. Exactly 50%, C. Over 70%).
5. Where are seedlings often germinated before transplanting? 
(A. Cold warehouses, B. Nurseries or greenhouses, C. Dry deserts).
6. What is the botanical definition of a fruit? 
(A. A ripened ovary, B. A green leaf, C. A underground root).
7. Which group do nuts belong to? 
(A. Fleshy fruits, B. Dry fruits, C. Bulb vegetables).
8. What is a major nutritional benefit of fruits? 
(A. High fat content, B. Dietary fiber and vitamin C, C. High levels of zinc).
9. How can the shelf life of fresh fruits be extended? 
(A. By heating, B. By refrigeration, C. By removing the skin).
10. What can fruits be processed into? 
(A. Soil, B. Juices and jams, C. Fertilizers).

Exercise 2. Fill in the gaps with the words from the text.
1. Vegetables are classified on the __________ of the plant part used for food.
2. Carrots and radishes are considered __________ vegetables.
3. Spinach and lettuce belong to the __________ vegetable group.
4. Fresh vegetables are good sources of calcium and __________.
5. Seedlings are __________ to the field after germinating in a nursery.
6. A fruit __________ the seed or seeds of a plant.
7. Cherries and strawberries are examples of __________ fruits.
8. Fruit cultivation requires careful management of __________ conditions.
9. Spoilage can be __________ by canning or freezing.
10. Fruits like oranges are known for being sweet and __________.

Exercise 3. Translate into English.
1. Овочі зазвичай класифікують на основі частини рослини, яку вживають у їжу.
2. Багато рослин, які ми вважаємо овочами, технічно є плодами (фруктами).
3. Свіжі овочі містять понад 70 відсотків води та багато вітамінів.
4. Розсаду часто вирощують у теплицях перед висадкою у ґрунт.
5. Процеси консервування та заморожування подовжують термін зберігання продуктів.
6. Плід — це дозріла зав'язь рослини, яка містить насіння.
7. Горіхи належать до категорії сухих плодів.
8. Вирощування фруктів потребує належного внесення добрив та боротьби зі шкідниками.
9. Фрукти є важливим джерелом харчових волокон і вітаміну С.
10. Псування продуктів можна сповільнити за допомогою охолодження.

Exercise 4. Complete the sentences using used to, would or be used to.
1. Farmers __________ rely mainly on manual labor before modern machinery appeared.
2. When irrigation systems were simpler, farmers __________ water the fields early in the morning.
3. Agronomists __________ working with soil samples and laboratory tests.
4. In the past, vegetables __________ be stored without refrigeration for long periods.
5. Greenhouse workers __________ controlling temperature and humidity levels.
6. Before hybrid seeds were developed, farmers __________ save seeds from previous harvests.
7. Young plants __________ sudden temperature changes only after acclimatization.
8. During his early career, the agronomist __________ spend long hours in the fields.
9. Modern farmers __________ using digital tools for crop monitoring.
10. Small farms __________ produce lower yields compared to industrial farms.

Exercise 5. Choose the correct future form. (Future Simple, Going to, Future Continuous, Future Perfect, Future Perfect Continuous)
1. Scientists believe crop yields __________ (increase) due to genetic improvements.
2. By 2030, farmers __________ (adopt) more sustainable agricultural practices.
3. Look at those clouds — heavy rain __________ (affect) the harvest.
4. This time next month, agronomists __________ (analyze) soil samples from the new fields.
5. By the end of the season, the company __________ (export) all stored vegetables.
6. Farmers __________ (monitor) greenhouse conditions throughout the night.
7. In five years’ time, irrigation systems __________ (become) fully automated.
8. By next spring, researchers __________ (develop) a new hybrid wheat variety.
9. At 6 a.m. tomorrow, workers __________ (harvest) the early vegetables.
10. By the time the inspection starts, the crops __________ (grow) under controlled conditions for six months.

Exercise 6. Complete the sentences with the correct Perfect tense. (Present Perfect, Present Perfect Continuous, Past Perfect, Future Perfect)
1. Farmers __________ already __________ (apply) organic fertilizers to the soil.
2. The plants looked healthy because they __________ __________ (receive) enough nutrients.
3. Agronomists __________ __________ (study) soil composition for several weeks.
4. By the end of the year, the company __________ __________ (reduce) post-harvest losses.
5. The greenhouse crops __________ __________ (grow) faster since the new system was installed.
6. Before modern storage facilities appeared, vegetables __________ __________ (spoil) quickly.
7. Researchers __________ __________ (observe) changes in plant resistance over the past decade.
8. By next harvest season, farmers __________ __________ (improve) crop rotation methods.
9. The soil __________ not __________ (recover) fully after intensive farming.
10. By the time the seeds are planted, the field __________ __________ (prepare) properly.

LESSON 9
STRAWBERRY PRODUCTION TECHNOLOGIES
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Runner (Stolon) - ………..
2. Raised bed - …………….
3. Mulch - ………………..
4. Perennial - ………………….
5. Bloom - ………………..
6. Susceptible - …………………….
7. Acid soil - ………………...
8. Dormant - ………………………..
9. Crown - …………………….
10. Yield - ……………….

a. A method of growing plants in water without soil.
b. The process of flowers opening and becoming productive.
c. In a state of rest or inactivity, especially during winter.
d. A plant that lives for more than two years.
e. The part of a plant where the stem meets the roots.
f. A horizontal branch from the base of plant that produces new plants.
g. Soil with a pH level below 7.0
h. A material spread around a plant to protect roots or enrich soil.
i. Easily affected or influenced by something, such as a disease or frost.
j. An elevated area of soil prepared for planting to improve drainage.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Strawberries belong to the rose family (Rosaceae).
2. The United States is currently the world’s leading producer of strawberries.
3. Strawberry blossoms are very resistant to late spring frosts.
4. Photosynthesis in strawberries is most effective in deep shade.
5. Most strawberries grow best in well-drained, sandy loam soils.
6. High temperatures in summer are always beneficial for strawberry yields.
7. Strawberries can be stored for several months at room temperature.
8. Modern growers use plastic tunnels to advance the harvest period.
9. A strawberry is technically an aggregate fruit.
10. Only new plants should be used every season for the best harvest.

TEXT. MODERN STRAWBERRY CULTIVATION AND PRODUCTION
The strawberry belongs to the family Rosaceae and is among the most widely consumed fruits worldwide. Botanically, it is an aggregate fruit where seeds are embedded on the surface of a swollen receptacle. Global production exceeds 4.3 million tons annually, with the United States producing approximately 30% of the world's crop. Other major producers include Turkey, Spain, and Egypt, where yields vary considerably depending on the cultivation methods employed.
Successful strawberry production depends heavily on site selection and environmental management. Strawberry blossoms are particularly susceptible to late spring frosts, which can destroy early flowers and significantly reduce total yields. To minimize damage, agronomists recommend locating strawberry beds on elevated areas with gentle slopes to allow cold air to drain away. Additionally, strawberries prefer full sun to conduct efficient photosynthesis, although some afternoon shade is beneficial in extremely hot climates.
Soil preparation is another critical factor. Strawberries thrive in well-drained, sandy loam soils high in organic matter. Most commercial varieties prefer neutral to slightly acidic conditions (pH 6.5), as alkaline soils often lead to iron deficiency and yellowing of the leaves. To improve nutrient availability and soil structure, farmers usually incorporate garden compost to a depth of at least 8 inches. In modern systems, planting on raised beds covered with black polyethylene is common. This technology helps to suppress weeds, conserve moisture, and advance the harvest by about 10 days.
For large-scale production, different cropping systems are used. In central Europe, short-day cultivars like ‘Elsanta’ dominate the market due to their high-quality fruit. In contrast, everbearing cultivars allow for summer and autumn production. Planting depth is vital; if the crown is buried too deep, the plant will rot, whereas planting it too shallow causes the roots to dry out.
Harvesting should ideally occur in the cool morning hours to prolong the shelf life of the berries. Since strawberries do not continue to ripen after being picked, they must be harvested when fully ripe. Post-harvest care involves immediate refrigeration at temperatures between 32–34°F to prevent fruit rot. As the global population grows, agronomists continue to develop disease-resistant varieties and precision irrigation techniques to ensure a sustainable supply of this popular fruit.

VOCABULARY
• Aggregate fruit — збірний плід.
• Swollen receptacle — розросле квітколоже.
• Site selection — вибір місця (для посадки).
• Elevated areas — підвищені ділянки.
• Sandy loam soil — супіщаний ґрунт.
• Polyethylene tunnels — поліетиленові тунелі.
• Short-day cultivars — сорти короткого світлового дня.
• Crown rot — гниль кореневої шийки.
• Iron deficiency — дефіцит заліза.
• Shelf life — термін придатності.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. What percentage of the world's strawberry crop is produced by the USA? 
(A. 10%, B. 30%, C. 50%).
2. Why are raised beds used? 
(A. To reduce water, B. To improve drainage, C. To cool the soil).
3. What is the ideal soil pH for strawberries? 
(A. 4.5, B. 6.5, C. 8.5).
4. When is the best time to pick berries? 
(A. Hot afternoon, B. Late night, C. Cool morning).
5. What happens if the crown is planted too shallow? 
(A. It rots, B. Roots dry out, C. It grows faster).
6. Which variety is popular in central Europe? 
(A. Quinoa, B. Elsanta, C. Maize).
7. How much has annual production increased over the last decade? 
(A. From 1 to 2 million, B. From 3.2 to 4.3 million, C. It decreased).
8. What material is often used to advance the harvest? 
(A. Black polyethylene, B. Sand, C. Heavy stones).
9. What causes iron deficiency in strawberries? 
(A. Acid soil, B. Alkaline soil, C. Compost).
10. Where should strawberry beds be located to avoid frost?
(A. Low-lying land, B. Elevated areas, C. Near rivers).

Exercise 2. Fill in the gaps with the words from the text.
1. Strawberries are __________ fruits with seeds on the surface.
2. The United States is the __________ producer of strawberries.
3. Late spring frosts can reduce the __________ by killing early blossoms.
4. Gentle __________ allow cold air to drain away from the bed.
5. Plants grown on __________ soils often exhibit interveinal chlorosis.
6. Black polyethylene is used to __________ the harvest period.
7. Organic matter improves the __________-holding capacity of the soil.
8. Strawberries should be __________ every other day to maintain quality.
9. Botrytis fruit __________ is a common problem in humid conditions.
10. High daytime __________ in summer make cultivation a challenge.

Exercise 3. Translate into English.
1. Полуниця належить до родини розових.
2. Ранні квіти дуже чутливі до весняних заморозків.
3. Чорна плівка допомагає прискорити період збору врожаю.
4. Полуниця найкраще росте на супіщаних ґрунтах з великою кількістю органіки.
5. Коренева шийка повинна бути на рівні поверхні ґрунту.
6. Висока солоність ґрунту спричиняє серйозне зниження врожайності.
7. Поливні системи допомагають вимивати солі нижче кореневої зони.
8. Ягоди слід охолоджувати відразу після збору.
9. Селекція допомагає створити сорти, стійкі до вірусів.
10. Полуниця потребує повного сонячного освітлення для фотосинтезу.

Exercise 4. Complete the sentences using the Causative Form (have/get something done).
1. The farmer __________ (his soil / test) every spring before planting.
2. We __________ (the irrigation system / repair) by specialists last week.
3. You should __________ (your plants / inspect) for pests regularly.
4. She __________ (the strawberries / refrigerate) immediately after harvest.
5. They are going to __________ (a new greenhouse / build) next month.
6. The agronomist __________ (the fertilizer / apply) to the raised beds.
7. I need to __________ (the water pH / analyze) in the laboratory.
8. We __________ (the old bushes / remove) yesterday to prevent disease.
9. Have you __________ (the harvest / transport) to the market yet?
10. The company __________ (the seeds / certify) by the national agency.

Exercise 5. Use Mixed Conditionals (Type 2 + Type 3 or vice versa) to describe agricultural situations.
1. If we __________ (not / plant) on raised beds last year, the crops __________ (be) in danger now.
2. If strawberries __________ (not / be) so popular, the government __________ (not / invest) so much in research lately.
3. If the farmer __________ (know) about the frost yesterday, his plants __________ (not / be) damaged today.
4. If you __________ (incorporate) organic matter earlier, the soil __________ (be) more fertile now.
5. If Spain __________ (not / have) a warm climate, it __________ (not / become) the largest exporter in the EU.
6. If the crown __________ (be) planted correctly, the plant __________ (not / rot) last month.
7. If we __________ (use) a better cooling system, the berries __________ (not / spoil) by now.
8. If the soil __________ (not / be) so alkaline, the leaves __________ (not / turn) yellow last spring.
9. If agronomists __________ (not / develop) hybrid seeds, yields __________ (be) much lower today.
10. If the field __________ (be) elevated, the cold air __________ (not / destroy) the blossoms last night.

Exercise 6. Rewrite the following sentences into Reported Speech, paying attention to the Sequence of Tenses.
1. "Strawberries belong to the rose family," the teacher said.
2. "We will pick the berries in the morning," the worker mentioned.
3. "The soil lacks magnesium," the laboratory report stated.
4. "Have you applied the nitrogen yet?" the manager asked.
5. "The harvest has been very successful this year," the farmer noted.
6. "We are installing a new drip irrigation system," they told us.
7. "Late frosts can reduce the yield by 50%," the agronomist warned.
8. "I am going to buy certified virus-free plants," she promised.
9. "Did you remove the insect-damaged fruit?" the supervisor wondered.
10. "The berries must be kept out of the sun," the instructions stated.

MODULE 4
LESSON 10
PLANT DISEASES AND PEST CONTROL
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Pesticide - …………………..
2. Nematode - ………………….
3. Fungi - ………………….
4. Tuber - ……………..
5. Epidemic - …………………….
6. Herbicide - …………………….
7. Susceptibility - …………………..
8. Infectious - ……………………..
9. Pathogen - …………………
10. Disease - ……………………

a. A much thickened underground part of a stem serving as a food reserve.
b. The state of being easily affected or influenced by a disease.
c. A bacterium, virus, or other microorganism that can cause disease.
d. Spore-producing organisms feeding on organic matter, including molds.
e. Likely to spread or influence others in a rapid manner.
f. A chemical substance used for destroying insects or other organisms harmful to crops.
g. A disease that develops almost simultaneously and universally throughout a crop.
h. A disorder of structure or function that affects a particular organ or the entire plant.
i. A chemical used to kill unwanted plants or weeds.
j. Microscopic worms that can invade plant roots and stems

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Cultivated plants are usually more resistant to diseases than wild plants.
2. All plant diseases are caused exclusively by parasites.
3. Fungi are considered a minor threat to agricultural crops globally.
4. Crop rotation can help reduce the population level of certain pests.
5. Pesticides should be used with extreme care to avoid environmental pollution.
6. Viruses are often transmitted between plants by various insects.
7. High soil fertility always prevents plants from becoming ill.
8. Modern genetic manipulation can replace some natural processes of plant selection.
9. Traditional agriculturalists never used methods to protect their crops from pests.
10. Integrated pest management teaches farmers to monitor pests rather than just using chemicals.

TEXT. CHALLENGES IN PLANT PROTECTION: DISEASES AND PEST CONTROL
In agronomy, a plant disease is defined as a disturbance in the normal life-processes that affects either a particular organ or the entire organism, potentially leading to premature death. Cultivated plants are typically more liable to disease than their wild counterparts because humans have simplified the structure of the environment, often replacing nature’s diversity with monocultures. The losses caused by these disturbances can be enormous, sometimes forcing farmers to abandon the cultivation of certain crops entirely.
Plant diseases are generally categorized into two groups: those caused by parasites and those resulting from functional disturbances. Functional derangements are often brought about by abnormal moisture conditions, soil peculiarities, or extremes of temperature. Parasitic attacks, on the other hand, are launched by various organisms. For instance, microscopic nematode worms frequently invade roots, tubers, and bulbs, causing severe damage to plant productivity by cutting off circulation. Fungi also represent an immense group of parasitic forms that are extremely injurious to crops. Perhaps the most feared are highly infectious diseases of the virus type, which are often transmitted by insects and can develop into devastating epidemics.
To safeguard food production systems, agronomists employ the term "pests" to refer to weeds, insects, and pathogens that threaten the harvest. In conventional agriculture, the primary method of control involves the application of pesticides. Scientists have developed hundreds of specialized chemicals, such as herbicides for killing unwanted seedlings and insecticides for managing harmful bug populations. However, improper use of these substances can endanger human health and pollute water bodies and the food chain.
Modern agroecology suggests that a crop field should be viewed as a particular kind of ecosystem—an agroecosystem—where understanding ecological processes is vital. Instead of relying solely on external chemical inputs, agronomists are increasingly turning to cultural controls. For example, crop rotation can break pest cycles by regularly changing the planting location, as plants within the same taxonomic family tend to attract similar pathogens. Furthermore, integrated pest management (IPM) focuses on maintaining the delicate balance between productivity and environmental protection by monitoring pest populations and using biological controls. By recognizing that agricultural systems are complex interactions between social, biological, and environmental forces, modern farmers can stop destructive trends and ensure a sustainable world food supply.

VOCABULARY
• Disturbance — порушення.
• Premature death — передчасна загибель.
• Monoculture — монокультура.
• Parasite — паразит.
• Derangement — розлад.
• Precipitation — опади.
• Insects — комахи.
• Endanger — наражати на небезпеку.
• Integrated pest management — інтегрований захист рослин.
• Sustainable — сталий.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. What does a plant disease affect? 
(A. Only the roots, B. Particular organs or the whole plant, C. Only the seeds).
2. Why are cultivated plants more liable to disease? 
(A. Because they are stronger, B. Because of environmental simplification, C. Because they grow faster).
3. What can cause functional disturbances? 
(A. Only fungi, B. Soil peculiarities and temperature extremes, C. Only humans).
4. How do nematodes affect plants? 
(A. They help roots grow, B. They cut off circulation in roots and stems, C. They prevent photosynthesis).
5. What is the most common way to transmit plant viruses? 
(A. Through the air, B. Via insects, C. Through large machines).
6. What is an epidemic in agriculture? 
(A. A disease that spreads globally, B. A disease that develops universally throughout a crop, C. A lack of water).
7. What are herbicides used for? 
(A. To feed livestock, B. To kill unwanted weeds, C. To increase soil pH).
8. What is a major risk of improper pesticide use? 
(A. Higher yields, B. Pollution of the environment, C. Faster maturation).
9. How does crop rotation help with pests? 
(A. It increases sunlight, B. It breaks the pest cycles, C. It makes the soil wetter).
10. What is the focus of Integrated Pest Management? 
(A. Only chemical use, B. Monitoring and biological balance, C. Replacing all plants with trees).

Exercise 2. Fill in the gaps with the words from the text.
1. A disease is a __________ in the normal life-processes.
2. Humans have replaced nature’s diversity with __________.
3. Functional derangements are brought about by __________ moisture conditions.
4. Microscopic nematode __________ often invade plants.
5. The __________ include an immense number of parasitic forms.
6. Insects often __________ infectious diseases of the virus type.
7. Agronomists use the word "__________" for weeds and harmful insects.
8. Improper use of pesticides may __________ people’s health.
9. A crop field should be viewed as an __________.
10. Crop rotation is a type of __________ control used against diseases.

Exercise 3. Translate into English.
1. Хвороби рослин можуть призвести до передчасної загибелі всього врожаю.
2. Культурні рослини більш схильні до хвороб, ніж дикі.
3. Втрати, спричинені хворобами рослин, іноді є величезними.
4. Порушення функцій часто викликані екстремальними температурами.
5. Гриби включають величезну кількість паразитичних форм.
6. Вірусні хвороби вважаються одними з найсерйозніших.
7. Агрономи використовують пестициди для боротьби зі шкідниками.
8. Неправильне використання хімікатів може забруднити навколишнє середовище.
9. Сівозміна допомагає зменшити рівень популяції шкідників.
10. Сучасне сільське господарство потребує сталого управління ресурсами.

Exercise 4. Transform the following active sentences into the Passive Voice (Various Tenses).
1. Insects transmit many infectious diseases.
2. The farmer applied several herbicides last week.
3. Scientists have developed hundreds of new pesticides.
4. Pests are threatening the whole wheat crop.
5. Crop rotation will break the life cycle of the parasite.
6. Agronomists monitor the pest populations daily.
7. The company is producing a new type of fungicide.
8. Fungi had destroyed the harvest before the treatment.
9. Modern technology replaces natural methods of seed dispersal.
10. We must use all pesticides with extreme care.

Exercise 5. Use the Passive form of the verbs in brackets with Modals (can, must, should).
1. Most weeds __________ (can / kill) by turning the soil with a plough.
2. Pesticides __________ (must / use) only according to instructions.
3. Environmental pollution __________ (should / avoid) by all means.
4. Tuber formation __________ (can / stop) by high temperatures.
5. The flag leaf __________ (must / preserve) from insect attacks.
6. Sustainable results __________ (can / achieve) through proper management.
7. Seedlings __________ (should / transplant) to the field in spring.
8. The environment __________ (must / protect) from toxic residues.
9. Pest cycles __________ (can / limit) by changing the planting location.
10. Soil samples __________ (should / send) to a laboratory for analysis.

Exercise 6. Rewrite these professional statements using Reporting Passive structures (It is said that... / Subject is believed to...).
1. Agronomists believe that viruses are the most dangerous pathogens.
2. People say that monocultures simplify the structure of the environment.
3. Experts consider that crop rotation is an effective cultural control.
4. Reports state that industrial growth has accelerated urban development.
5. Scientists know that nitrogen increases the outflow from agroecosystems.
6. We believe that some herbicides remain active in the soil for a long time.
7. Observers think that improper irrigation causes salinization.
8. Research shows that high temperatures make potatoes susceptible to bruising.
9. Authorities report that the fifth billion of people arrived in 1987.
10. Everyone knows that high-yielding varieties were intended for poor nations.

LESSON 11
FERTILIZATION AND ENVIRONMENTAL IMPACT
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Depletion - …………….
2. Inorganic - ………………
3. Yield - ………………...
4. Forage - …………………….
5. Leaching - ………………
6. Contamination - ……………………
7. Nitrogen - ………………
8. Precipitation - …………………
9. Residue - …………
10. Fertilizer - ……………………

a. Reduction in the number or quantity of something
b. A chemical or natural substance added to soil to increase its fertility.
c. A small amount of something that remains after the main part has gone.
d. The process of water carrying soluble substances through the soil.
e. The amount of agricultural product harvested per unit area.
f. Not consisting of or deriving from living matter.
g. A colorless, odorless unreactive gas that is a key plant nutrient.
h. Rain, snow, sleet, or hail that falls to the ground.
i. The action of making something impure or unsuitable by contact with something unclean.
j. Bulky food such as grass or hay for horses and cattle.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Inorganic fertilizers are the only way to maintain soil fertility.
2. Nitrogen and phosphorus are key factors in obtaining high crop yields.
3. Fertilizer costs are often linked to petroleum and hydrocarbon prices.
4. Excessive fertilization has no effect on the Earth's atmosphere.
5. Plants like soybeans and wheat always show a strong response to fertilizers.
6. Human health can be affected by high concentrations of nitrates in water.
7. The ozone layer helps to absorb incoming ultraviolet radiation.
8. All agricultural land must be under constant cultivation to remain fertile.
9. Biological fixation of nitrogen is currently higher than industrial fixation.
10. Traditional farming always uses chemically synthesized inorganic materials.

TEXT. THE DUAL ROLE OF FERTILIZATION IN MODERN AGRICULTURE
The intensive use of inorganic fertilizers, particularly those containing nitrogen and phosphorus, is a key factor in the high yields obtained per hectare in modern agriculture. In the United States, for example, increases in yield led to a significant decline in the total area of cultivated land required, as fewer hectares could produce more food. However, this intensive approach was necessitated by the depletion of natural fertility that occurred since farmlands were first put into cultivation. To counter this, some land is occasionally allowed to return to grass and woodlands, which protects it from erosion and allows fertility to build up again naturally.
It is easy to demonstrate that the addition of inorganic fertilizers makes rapid and significant improvements in crop yields; in general, about 20 per cent of total crop and forage production is due to fertilizer use. Nevertheless, there are negative side effects that agronomists must examine critically. One major concern is the increasing energy cost of production. Hydrocarbon fuels are required in large quantities both as raw materials and as fuel to create the high temperatures needed for ammonia synthesis. Consequently, nitrogen fertilizer costs sharply reflect changes in petroleum prices.
Beyond economics, the environmental impact of fertilization is profound. Agricultural production has significantly increased the outflow of nitrogen from agroecosystems. Food harvests and accelerated erosion deplete original soil nitrogen pools, but the application of large quantities of inorganic fertilizers can lead to the contamination of ground and surface waters. High concentrations of particular nitrogen compounds in water supplies can be a direct concern to human health, as nitrates in the blood can reduce its oxygen-carrying capacity.
Furthermore, the growing use of nitrogen fertilizers is linked to atmospheric changes. Nitrogen oxides are introduced into the atmosphere through combustion and fertilizer application. Some scientists believe that the ozone layer, which acts as a shield to absorb incoming ultraviolet radiation, might be reduced by roughly 20 per cent due to these practices. Increased ultraviolet radiation raises the incidence of skin cancer, creating significant harm to human welfare. Therefore, modern agronomists must balance the need for high productivity with the preservation of environmental quality. Restructuring agricultural strategies to include integrated pest and nutrient management is increasingly seen as compatible with a desire to improve the environment and ensure a sustainable food supply for the global population.

VOCABULARY
• Inorganic fertilizers — неорганічні добрива.
• Depletion — виснаження (ґрунту).
• Raw material — сировина.
• Ammonia synthesis — синтез аміаку.
• Outflow — відтік.
• Contamination — забруднення.
• Oxygen-carrying capacity — здатність переносити кисень.
• Ozone layer — озоновий шар.
• Ultraviolet radiation — ультрафіолетове випромінювання.
• Sustainable — сталий / екологічно раціональний.

Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. Which elements are key in high-yield fertilizers?
(A. Gold and Silver, B. Nitrogen and Phosphorus, C. Lead and Zinc).
2. What happened to the area of cultivated land in the US as yields increased? 
(A. It increased, B. It declined, C. It stayed the same).
3. What percentage of total crop production is generally due to fertilizers? 
(A. 5%, B. 20%, C. 80%).
4. Why are nitrogen fertilizer costs linked to petroleum? 
(A. They are made of oil, B. Hydrocarbons are used in synthesis, C. They are transported by cars).
5. What is a negative health effect of nitrates in water? 
(A. Better vision, B. Reduced oxygen in blood, C. Stronger bones).
6. What protects the Earth from ultraviolet radiation? 
(A. Nitrogen oxides, B. The ozone layer, C. Fertilizer residues).
7. How much might the ozone layer be reduced according to some scientists? 
(A. 5%, B. 20%, C. 50%).
8. What process allows fertility to build up naturally? 
(A. Monoculture, B. Returning land to woodland, C. Accelerated erosion).
9. What causes the depletion of soil nitrogen pools? 
(A. Only rain, B. Food harvests and erosion, C. Planting flowers).
10. What is a "sustainable" solution for agronomists? 
(A. Using more chemicals, B. Integrated nutrient management, C. Stopping all farming).

Exercise 2. Fill in the gaps with the words from the text.
1. Intensive use of __________ is a key factor in high yields.
2. Fertilizers make rapid and significant __________ in crop production.
3. Nitrogen fertilizer costs reflect changes in __________ prices.
4. Hydrocarbon fuels are used as __________ material for ammonia.
5. Excessive fertilization can lead to the __________ of water supplies.
6. Nitrates in the blood reduce its __________ capacity.
7. The __________ layer acts as a shield against radiation.
8. Increased radiation raises the incidence of __________ cancer.
9. Agronomists must examine fertilizer use __________.
10. Some crops, like __________, do not receive much fertilizer.

Exercise 3. Translate into English.
1. Неорганічні добрива є ключовим фактором високої врожайності.
2. Виснаження природної родючості стало причиною використання добрив.
3. Близько 20 відсотків врожаю залежить від внесення добрив.
4. Вартість добрив залежить від цін на нафту.
5. Забруднення підземних вод загрожує здоров'ю людини.
6. Нітрати в крові зменшують її здатність переносити кисень.
7. Озоновий шар захищає нас від ультрафіолетового випромінювання.
8. Викиди оксидів азоту впливають на зміну клімату.
9. Агрономи повинні критично оцінювати методи внесення добрив.
10. Екологічна якість сільських ландшафтів поступово знижується.

Exercise 4. Combine the sentences using Relative Clauses (who, which, that, whose, where).
1. Nitrogen is a key factor. It is contained in most inorganic fertilizers.
2. We use hydrocarbon fuels. Their prices affect the cost of ammonia.
3. The United States is a country. Yields there led to a decline in cultivated area.
4. Scientists are researchers. They examine the depletion of soil fertility.
5. The ozone layer is a shield. It absorbs incoming ultraviolet radiation.
6. This is the water supply. It has been contaminated by nitrates.
7. Agronomists are experts. Their task is to ensure sustainable production.
8. Ammonia is a gas. It is converted into ammonium salts for plants.
9. The 19th century was a period. The population boom occurred then.
10. Erosion is a process. It depletes the original soil nitrogen pools.

Exercise 5. Rewrite the sentences using the Passive Reporting Structure (It is estimated/believed/said that...).
1. Scientists estimate that fertilizers increase yields by 30-80 per cent.
2. People believe that almost half the world is fed by artificial nitrogen.
3. Experts say that nitrogen oxides are introduced by combustion.
4. Reports state that agricultural pollution has increased recently.
5. Researchers think that some land should return to woodlands.
6. Doctors know that high nitrate levels endanger human health.
7. Observers note that fertilizer use climbed significantly since 1944.
8. Many believe that the ozone layer will be reduced by 20 per cent.
9. Agronomists consider that integrated management is compatible with ecology.
10. Historians say that organic fertilizers have been used for centuries.

Exercise 6. Complete the sentences with the correct form of the verbs in brackets (Mixed Conditionals & Modal Passives).
1. If farmers __________ (not/use) fertilizers in the past, the current population would be smaller.
2. Inorganic fertilizers __________ (must/examine) critically due to energy costs.
3. If the ozone layer __________ (be) thicker, skin cancer rates would be lower.
4. These toxic compounds __________ (can/absorb) by plants during growth.
5. If we __________ (stop) using fertilizers now, next year's yield would drop by 20%.
6. Environmental quality __________ (should/protect) from chemical residues.
7. If the petroleum price __________ (increase), the cost of ammonia will rise.
8. Nitrogen oxides __________ (might/reduce) if we used better technology.
9. If soil fertility __________ (not/deplete), farmers wouldn't need so much nitrogen.
10. All pesticides __________ (must/use) with extreme care to avoid pollution.

LESSON 12
AGRICULTURAL EQUIPMENT AND MECHANIZATION
Pre-reading exercises
Exercise 1. Match the following professional terms (1-10) with their definitions (A-J).
1. Tractor - ………………….
2. Combine harvester - …………..
3. Seed drill - …………………
4. Harrow - …………….
5. Grain auger - …………….
6. Baler - ………………..
7. Chisel plow - …………….
8. Cultipacker - ………………..
9. Thresher - …………………..
10. Conveyor belt - ………………

a. A vehicle used to pull farm equipment with great pulling power.
b. A device pulled behind a tractor that deposits seeds in the ground.
c. A machine that separates grain or seeds from the straw and other residues.
d. A device attached to a tractor that goes deep into the earth to turn soil.
e. A machine that flattens soil to ensure a firm seedbed.
f. A moving strip of material that transports objects to other areas.
g. A device used to break apart soil and smooth the ground.
h. A machine that collects hay and binds it into bundles.
i. A device that moves grain from trucks into storage bins.
j. A machine that harvests grain and seed crops while cutting stalks.

Exercise 2. State whether the following statements are true (T) or false (F) based on your general knowledge.
1. Steam-powered tractors appeared after the invention of gasoline-powered ones.
2. A combine harvester can only cut plant stalks but cannot thresh them.
3. Modern tractors can use electric power to run milking machines and pumps.
4. The seed drill ad in the newspaper claims to help save the buyer's back.
5. Continuously Variable Transmission (CVT) allows engines to maintain constant speed for fuel efficiency.
6. A stone picker is primarily used to apply liquid fertilizers.
7. Forage harvesters are used to create silage from plant remains.
8. Chaser bins are used to transport grain from the field to storage.
9. Precision agriculture does not use any computer-aided equipment.
10. Seedlings are typically planted with a device called a transplanter.

TEXT. THE EVOLUTION AND IMPACT OF AGRICULTURAL MECHANIZATION
For centuries, agriculture relied on the physical labor of humans and work animals. However, since the 1800s, technology has transformed farming into a highly productive industry through labor-saving technologies. Steam-powered tractors, developed in the mid-1800s, marked the first step, though they were expensive and difficult to operate. By the 1920s, all-purpose gasoline-powered tractors gradually replaced work animals on almost all farms. Today, modern tractors, such as the Case-IH Puma CVX, are equipped with Continuously Variable Transmission (CVT), which allows for progressive adjustments between input and output shafts, maintaining optimum power and fuel efficiency.
Mechanization is most evident during the preparation of the soil. Most farmers create a seedbed through tillage, which involves digging and mixing soil to loosen it. This is achieved using the chisel plow, which turns the earth at great depth, and the harrow, which uses sharp disks to break large chunks of soil into smaller pieces. Following soil preparation, crops are planted using machines called planters or drills. These devices cut narrow grooves in the soil, drop seeds, and cover them in a single operation. For specialized crops, such as rice or strawberries, seedlings are germinated in nurseries and then moved to the field using transplanters.
Harvesting represents the most complex stage of mechanization. The combine harvester performs several tasks: it cuts plant stalks, threshes the cuttings to separate the grain from the straw, and collects the seeds in a bin. For forage production, forage harvesters clear the field to make silage from plant remains. The transportation of the harvest is facilitated by chaser bins or gravity wagons, which carry grain to storage facilities. Devices like grain augers and conveyor belts are then used to move the grain into large storage bins or warehouses.
Modern agronomists now utilize electronic and automated equipment to manage farms. This includes precision agriculture tools that use data from agricultural colleges and information centers provided via the Internet. Sensors and computers now operate devices that fill feeding troughs or grade eggs automatically. As the world's population grows, the integration of high-yielding hybrid seeds with advanced machinery ensures that agriculture remains sustainable while reducing the physical burden on the farmer. By adopting these practices, modern farming avoids the "fatal less" logic of traditional intensive labor and moves toward a technologically advanced food production system.

VOCABULARY
• Labor-saving technologies — трудоощадні технології.
• Pulling power — тягова потужність.
• Tillage — обробіток ґрунту.
• Seedbed — рілля; підготовлений до посіву ґрунт.
• Narrow grooves — вузькі борозенки.
• Continuously Variable Transmission (CVT) — безступінчаста трансмісія.
• Thresh — молотити.
• Grain filling period — період наливання зерна.
• Silage — силос.
• Feeding troughs — годівниці.
Comprehension exercises
Exercise 1. Choose the correct answer according to the text.
1. When did gasoline-powered tractors start replacing work animals? 
(A. 1800s, B. 1920s, C. 1960s).
2. What is the main purpose of tillage? 
(A. To water crops, B. To make a seedbed, C. To spray pesticides).
3. Which machine breaks large chunks of soil into pieces? 
(A. Baler, B. Harrow, C. Auger).
4. A combine harvester separates grain from what? 
(A. Roots, B. Straw, C. Soil).
5. What does CVT stand for in tractor technology?
(A. Constant Vehicle Tool, B. Continuously Variable Transmission, C. Carbon Variable Tank).
6. What is the primary function of a chaser bin? 
(A. Planting, B. Soil turning, C. Transporting grain).
7. How is silage made? 
(A. By drying grain, B. From plant remains after harvest, C. By freezing vegetables).
8. Which device wraps bales to keep them dry? 
(A. Bale wrapper, B. Seed drill, C. Rototiller).
9. Precision agriculture relies on what to aid operations? 
(A. Manual labor, B. Computer data and Internet, C. Animal power).
10. At what temperature should mature potatoes be stored for long-term?
(A. 25°C, B. 4°C, C. -10°C).

Exercise 2. Fill in the gaps with the words from the text.
1. Steam-powered tractors were expensive and difficult to _________.
2. The Case-IH Puma tractor is equipped with _________.
3. Tillage involves _________ the soil and mixing it.
4. Planters cut narrow _________ in the soil to drop seeds.
5. A combine harvester returns residues to the _________.
6. Use a _________ to move grain from trucks into storage bins.
7. Forage harvesters are perfect for _________ a field.
8. High-yielding _________ varieties helped increase the food supply.
9. Farmers use computers to _________ in farm operations.
10. Automatic equipment can collect and _________ eggs.

Exercise 3. Translate into English.
1. Трактори з високою тяговою потужністю використовуються для підготовки полів.
2. Сучасні комбайни виконують декілька завдань під час збирання врожаю.
3. Борона використовується для розбивання великих грудок землі.
4. Сівалка допомагає фермеру висівати насіння в рівні ряди.
5. Силос виготовляють із залишків рослин за допомогою кормозбиральних комбайнів.
6. Безступінчаста трансмісія дозволяє двигуну працювати з оптимальною потужністю.
7. Для транспортування зерна з поля використовують бункери-перевантажувачі.
8. Точне землеробство використовує дані з інформаційних центрів.
9. Шнековий навантажувач полегшує переміщення зерна у сховища.
10. Механізація дозволила зробити сільське господарство більш продуктивним.

Exercise 4. Put the verbs in brackets into the correct past tense.
1. Farmers __________ (notice) a significant increase in yield after mechanization was introduced.
2. While the combine __________ (harvest) the wheat, the workers __________ (monitor) grain quality.
3. By the time the rain started, the field __________ already __________ (plow).
4. The tractor __________ (break down) while it __________ (transport) grain to the warehouse.
5. Before modern storage systems appeared, vegetables often __________ (spoil) quickly.
6. Agronomists __________ (analyze) the soil samples for weeks before making recommendations.
7. When gasoline tractors became common, work animals __________ gradually __________ (replace).
8. The farmer __________ (realize) the importance of the flag leaf after he __________ (lose) part of the crop.
9. By the end of the 19th century, mechanization __________ greatly __________ (change) agriculture.
10. The seeds __________ (germinate) faster because the soil __________ (be) well-aerated.

Exercise 5. Complete the sentences using the correct form of to be supposed to.
1. The equipment __________ __________ __________ (deliver) yesterday, but it never arrived.
2. Farmers __________ __________ __________ (rotate) crops to maintain soil fertility.
3. The combine __________ __________ __________ (finish) harvesting before the storm began.
4. Seeds __________ __________ __________ (store) in dry and cool conditions.
5. The tractor __________ __________ __________ (undergo) maintenance before the harvest season.
6. Workers __________ __________ __________ (wear) protective clothing when using pesticides.
7. The grain __________ __________ __________ (transport) to the silo immediately after threshing.
8. The irrigation system __________ __________ __________ (operate) automatically, but it failed.
9. Fertilizers __________ __________ __________ (apply) according to soil analysis results.
10. The warehouse __________ __________ __________ (ventilate) properly to prevent spoilage.

Exercise 6. Complete the sentences using the First and the Second Conditionals.
1. If farmers __________ (use) hybrid seeds, crop yields __________ (increase).
2. If the soil __________ (not / test), fertilizers __________ (be) applied incorrectly.
3. If the weather __________ (remain) dry, the harvest __________ (finish) earlier.
4. If pests __________ (reach) the flag leaf, the yield __________ (drop).
5. If the combine __________ (break down), the harvesting process __________ (delay).
6. If farmers __________ (have) better equipment, they __________ (reduce) post-harvest losses.
7. If gasoline tractors __________ (not / be) introduced, agriculture __________ (depend) on manual labor.
8. If the soil __________ (be) more fertile, farmers __________ (grow) rice more efficiently.
9. If agronomists __________ (work) on the farm permanently, yields __________ (improve).
10. If mechanization __________ (not / exist), food production __________ (be) much lower.
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