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1.Define Threshing. 

The process of beating out the grains from the harvested crop plants is called threshing. 

1. Threshing is the process of loosening the edible part of the grain (or other crop) from the 

straw to which it is attached. 

2. It is the step in grain preparation after reaping. Threshing does not remove the chaff from 

the grain. 

3. The grains or seeds are separated from the chaff. This process is carried out after the crop 

is harvested. 

4. Hand Threshing 

Hand threshing is generally done in case of pigeonpea. One of the simplest systems for 

threshing of pigeonpea crop is to strike the sheaves of crop spread over threshing floor with a 

flail or a stick. While this method can be adopted for other pulse crops like chickpea, 

mungbean, urdbean, fieldpea, rajmash and lentil but a more convenient method is threshing 

with animals or vehicles. The threshing-floors on which the sheaves are spread must have a 

hard, clean surface. By using method of hand-threshing, a worker can obtain 15-40 kg of 

product per hour. 

Threshing with Animals or Tractors 

Subject to the availability of draught animals, large quantity of crops can be threshed by treading 

the animals over about 30 cm thick layer of sheaves. This operation, which is also called 

“treading out”, can equally well be accomplished with vehicles. Grain is obtained by running the 

tractor twice over sheaves of harvested and dried crops that are spread in layers on a circular 

threshing floor 15-18 m in diameter. The sheaves must be turned over between the two passages 

of the tractor. 

Threshing with hand driven machines 

Normally a hand-operated machine like Olped thresher, which is basically used for threshing of 

paddy can also be used for threshing of cut stocks of pigeonpea. By means of the handle or 

pedal, a big drum fitted with metal rings or teeth is made to rotate. The cut-stocks of pigeonpea is 
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threshed by hand-holding the sheaves and pressing the upper portion of dried plants against the 

rotating drum. The speed of the threshing drum must be kept at about 300 revolutions perminute 

(rpm). The hand-held sheaves must all be of the same length with the panicles all laid in the same 

direction, and the grains must be very ripe and dry. The machine must be continuously and 

regularly fed, but without introducing excessive quantities of product. Use of these threshing 

machines may require two or three workers. Depending on the type of machine, the skill of the 

workers and organization of the work, yields can be estimated at a maximum of 100 kg/h. 

Threshing with Motorized threshers 

      The use of motorized threshers or threshers operated by tractor power has become very 

common for threshing of pulse crops. The threshers available in the market are basically 

designed for threshing of cereal crops and no specific thresher is available for threshing of 

pulse crops. However, by the simple replacement of a few accessories and the appropriate 

changes in settings, these machines can be used for threshing of pulse crops as well. Few 

popular designs of cereal threshers like Amar thresher, CIAE Multicrop thresher and 

Sonalika threshers have been successfully used for threshing of pulse crops with some degree 

of variations in the grain recovery. Table  shows the principal technical features of these 

machines and the yield obtained in case of different crops. Equipped with a rotating threshing 

drum (with beaters or teeth) and a stationary counter-thresher, these machines often have 

devices to shake out the straw and to clean and bag the grain. Whether self-propelled or 

tractor-drawn, these threshers are often mounted on rubber wheels for easy movement to the 

field. The use of motorized threshers may require two or three workers. Yields depend on the 

type of machine, the nature and maturity of the grain, the skill of the workers and 

organization of the work. 

2.Illustrate in detail about the Threshing -and it types of threshing. 

                 Threshing is a crucial step in the process of separating grain crops from their stalks or 

husks. It is a mechanical operation that is typically performed after the harvesting of crops like 

wheat, rice, barley, oats, and other cereal grains. Threshing is essential for obtaining the edible 

grains or seeds from the mature crop plants. The process involves the separation of the grain 

from the rest of the plant, which consists of the straw, chaff, or husks. 
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There are various methods and types of threshing, each suited to different crops and conditions. 

Below, I'll illustrate the process of threshing and discuss some common types of threshing 

methods: 

Threshing Process: 

1. Harvesting: Before threshing can occur, the crop must be harvested. Harvesting is the 

process of cutting or gathering the mature crop plants, leaving the grain-containing heads 

or panicles intact. The crop is typically cut using specialized machinery like combine 

harvesters, or in traditional agriculture, it can be done manually with tools like sickles or 

scythes. 

2. Preparation: The harvested crop is often left in the field to dry for a period, reducing its 

moisture content. Drying is important because it helps prevent grain spoilage during 

storage. 

3. Threshing: Once the crop is sufficiently dried, the threshing process begins. There are 

several methods for threshing: 

a. Beating: In this traditional method, the harvested crop is spread out on a clean, flat surface like 

a threshing floor. Workers then use sticks, flails, or other tools to beat or strike the crop, causing 

the grains to separate from the stalks. This process is labor-intensive and less efficient but is still 

practiced in some regions with small-scale agriculture. 

b. Treading: Treading involves using animals, such as oxen, horses, or even humans, to walk 

over the harvested crop spread on a threshing floor. The weight and movement of the animals 

break the grain from the stalks. This method is less common today but is still used in some 

traditional settings. 

c. Mechanical Threshing: Modern agriculture relies heavily on mechanical threshing. This 

method employs specialized machinery called threshers or combine harvesters, which can 

separate the grain from the plant material more quickly and efficiently. These machines have 

various mechanisms for separating the grain from the straw, such as beater bars, rotating 

cylinders, and sieves. 

4. Cleaning: After threshing, the mixture of grain, straw, chaff, and other debris needs to be 

cleaned. Winnowing, a traditional method, involves tossing the mixture in the air, 

allowing the wind to blow away the lighter chaff while the heavier grain falls back to the 

ground. In modern agriculture, cleaning and separation are often achieved using 

additional machinery called grain cleaners and separators. 

Types of Threshing Methods: 

Threshing methods can be categorized based on the equipment and techniques used: 
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1. Drum Threshing: This method uses a cylindrical drum with protruding beaters or teeth to 

separate the grain from the crop material. The crop is fed into the drum, and as it rotates, 

the threshing teeth strike the crop, separating the grain. Drum threshing is commonly 

used in combine harvesters. 

2. Axial Flow Threshing: This method is used in modern combines and relies on a 

combination of rotating rotor and concave elements to thresh the crop efficiently. It is 

known for its gentle threshing action, which helps preserve grain quality. 

3. Flail Threshing: Flail threshers use a set of flails or rods to beat the crop, causing the 

grains to separate. This method is often used in small-scale or traditional agriculture. 

4. Spike Tooth Cylinder Threshing: This method involves a rotating cylinder with spiked 

teeth that agitate the crop, separating the grain. It is commonly used in combine 

harvesters. 

5. Rubber Roll Threshing: Rubber rolls have rubber-coated surfaces that grip and pull the 

crop to separate the grain from the stalks. This method is gentle on the grain and is often 

used for crops like rice. 

  

             

3.Explain in detail about post-harvest losses of cereals, pulses and oilseeds. 

             Post-harvest losses of cereals, pulses, and oilseeds are a significant issue in agriculture 

and the food supply chain. These losses occur at various stages after the crops have been 

harvested, and they can have a substantial economic and food security impact. Understanding the 

causes of these losses and implementing strategies to reduce them is crucial for ensuring food 

security and minimizing resource wastage. Here's a detailed explanation of post-harvest losses 

for each of these categories: 

1. Cereals: 

Cereals include crops like rice, wheat, maize, and barley, which are staple foods for much of the 

world's population. Post-harvest losses in cereals occur due to several factors: 

 Physical Losses: These can be attributed to poor harvesting techniques, 

inadequate threshing, and improper drying and storage. During the harvesting 

process, cereals may spill on the ground, and kernels can be damaged or lost 

during threshing and winnowing. 
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 Insect and Pest Infestation: Cereals are vulnerable to insect and pest 

infestations. Inadequate storage facilities and improper pest management can lead 

to significant losses. 

 Mold and Fungal Infections: Inadequate drying and storage conditions can 

create a conducive environment for mold and fungal growth, which can spoil the 

cereals. 

 Moisture Control: Maintaining the correct moisture levels during storage is 

essential. Excess moisture can lead to mold growth and grain degradation, while 

too little moisture can result in brittle grains that are easily damaged. 

 Storage Problems: Inappropriate storage methods, such as using traditional mud 

bins or bags that do not provide protection against moisture, pests, and rodents, 

can contribute to losses. 

2. Pulses: 

Pulses, such as lentils, chickpeas, and beans, are rich sources of protein and are essential in many 

diets. Post-harvest losses in pulses can be attributed to similar factors as cereals: 

 Physical Losses: Losses occur during harvesting, threshing, and winnowing. 

Pulses can shatter during harvesting, and manual threshing may damage seeds. 

 Insect and Pest Infestation: Like cereals, pulses are susceptible to insect and 

pest damage. Inadequate pest control and poor storage conditions can lead to 

losses. 

 Mold and Fungal Infections: Pulses are also susceptible to mold and fungal 

growth, especially when they are not adequately dried and stored. 

 Moisture Control: Proper drying and moisture control are crucial to prevent 

spoilage and ensure the quality of the pulses. 

 Storage Problems: Inappropriate storage methods can result in losses. Pulses 

need to be stored in well-ventilated, pest-resistant containers to minimize losses. 

3. Oilseeds: 

Oilseeds, like soybeans, sunflower, and canola, are primarily grown for oil extraction and are 

critical in the production of vegetable oils. Post-harvest losses in oilseeds can occur due to: 

 Physical Losses: Losses may occur during harvesting and seed extraction 

processes. Overly aggressive harvesting can result in seed damage. 
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 Moisture Control: Maintaining the right moisture levels is essential to prevent 

oilseeds from deteriorating during storage. Too much moisture can lead to mold 

and fungal growth. 

 Insect and Pest Infestation: Insects and pests can infest oilseeds and reduce their 

quality. Proper pest management is crucial. 

 Storage Problems: Inadequate storage facilities that do not protect against 

moisture and pests can lead to significant losses. 

  

4.Discuss in detail about Direct and Indirect methods of moisture meter.  

Moisture meters are devices used to measure the moisture content in various materials, including 

wood, soil, grains, concrete, and more. There are two primary methods for measuring moisture 

content: direct and indirect methods. Each method has its advantages and limitations, and the 

choice of method depends on the specific application and the material being tested. Let's discuss 

each method in detail: 

Direct Moisture Measurement: 

1. Gravimetric Method: 

 The gravimetric method is a classic and accurate way to measure moisture 

content. 

 It involves taking a sample of the material, weighing it, drying it in an oven at a 

specific temperature, and then reweighing it. 

 The moisture content is calculated by the change in weight, with the formula: 

Moisture Content (%) = [(Initial Weight - Dry Weight) / Dry Weight] x 100. 

 This method is accurate but time-consuming, making it more suitable for 

laboratory settings. 

2. Nuclear Method (Neutron Moisture Meters): 

 This method uses a nuclear source, such as a neutron emitter, to measure the 

moisture content in soil, concrete, or other materials. 

 Neutrons are directed into the material, and the returning neutrons are detected 

and analyzed to determine the moisture content. 

 This method is non-destructive and provides quick results, making it suitable for 

field applications. 

3. Capacitance Method (Dielectric Moisture Meters): 
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 Capacitance moisture meters use the dielectric properties of materials to estimate 

moisture content. 

 These meters have electrodes that come into contact with or are embedded in the 

material. 

 They measure changes in capacitance as the moisture content changes, and the 

readings are correlated to moisture levels. 

Indirect Moisture Measurement: 

1. Resistance (Conductance) Method: 

 This method measures the electrical resistance or conductance of a material. 

 It relies on the principle that moisture affects the electrical properties of materials. 

 An electrical current is passed through the material, and the resistance or 

conductance is measured. 

 The moisture content is indirectly determined based on the material's electrical 

properties. 

2. Infrared Method: 

 Infrared moisture meters use infrared radiation to measure the moisture content in 

materials like wood or grains. 

 Water molecules absorb specific wavelengths of infrared radiation, and the meter 

analyzes the absorption to estimate moisture content. 

 This method is non-destructive and provides relatively quick results. 

3. Microwave Method: 

 Microwave moisture meters emit microwave radiation into the material. 

 The interaction between the microwaves and the moisture in the material is used 

to estimate moisture content. 

 This method is often used in the food industry to measure moisture in grains and 

food products. 

4. Ultrasound Method: 

 Ultrasound moisture meters send sound waves into the material and measure the 

time it takes for the waves to bounce back. 

 The speed of sound through a material is affected by its moisture content, 

allowing for moisture estimation. 
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 It is often used in construction and wood industries. 

5. Illustrate about the Equilibrium Moisture Content. 

Equilibrium Moisture Content (EMC) in grains is a critical concept in agriculture and food 

storage. It refers to the moisture level at which a particular grain, such as wheat, rice, or corn, 

naturally stabilizes when exposed to a specific relative humidity (RH) and temperature in a 

controlled environment. Understanding EMC in grains is crucial for farmers, food processors, 

and storage facilities to ensure the quality, safety, and longevity of grain products. 

Here's an illustration of Equilibrium Moisture Content in grains: 

1. Harvesting: When grains are harvested, they typically have a moisture content higher 

than their equilibrium level because they have been growing in the field. The moisture 

content at this stage can vary depending on the grain type and environmental conditions 

during the growing season. 

2. Drying: To prepare grains for storage, they are often dried to reduce their moisture 

content to a level suitable for long-term preservation. The specific moisture content to 

which grains need to be dried depends on the type of grain and storage conditions. The 

drying process can involve various techniques, such as using fans, heaters, or sun drying, 

to remove excess moisture. 

3. Storage: Grains are then stored in silos, bins, or other storage facilities. The storage 

environment's relative humidity and temperature are critical factors in maintaining the 

grains' EMC. The goal is to keep the grain moisture content close to its equilibrium level 

to prevent spoilage, mold growth, and insect infestations. 

4. Monitoring: Continuous monitoring of both the grain moisture content and the storage 

environment is essential. Grain moisture meters and environmental sensors help ensure 

that the grains stay at or near their EMC. When the conditions change, adjustments may 

be required to maintain the desired moisture level. 
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5. Quality Control: Grains that are stored at or near their EMC are less likely to spoil or lose 

quality over time. Ensuring that the moisture content remains stable helps preserve the 

grains' nutritional value, taste, and germination potential for use as seeds. 

6. Processing: Grains are often processed into various products, including flour, cereals, and 

animal feed. Understanding the EMC of the grains is crucial during processing to produce 

consistent and high-quality end products. If the moisture content of the grains varies 

significantly, it can affect the texture and shelf life of the processed goods. 

7. Transportation: Whether grains are transported locally or internationally, maintaining 

their moisture content at or near EMC is vital to prevent spoilage during transit. 

8. Consumer Products: In the food industry, grains are used to make a wide range of 

consumer products. Knowledge of EMC helps manufacturers ensure that the grains they 

use are at the right moisture level for producing consistent and safe food items. 

  

6. Summarize about the Cylinder Separator and its advantages. 

 A cylinder separator is a machine used in the dairy industry to separate raw milk into cream and 

skim milk, based on the principle of centrifugal separation. Here's a summary of the cylinder 

separator and its advantages: 

Cylinder Separator: 

 Principle: The cylinder separator operates on the principle of centrifugal force. It spins 

the milk at high speeds, causing heavier components (such as cream) to move outward 

and lighter components (skim milk) to remain near the center. 

 Components: It typically consists of a cylindrical drum or bowl, an electric motor, an 

inlet for the raw milk, and outlets for the cream and skim milk. 

 Operation: Raw milk is fed into the machine, and as it spins, the heavier cream 

accumulates on the outer wall of the drum, while the lighter skim milk collects near the 

center. These components are then discharged through separate outlets. 

Advantages: 
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1. Efficient Separation: Cylinder separators are highly efficient at separating cream from 

milk. They can achieve a high degree of separation, resulting in cream with a low 

percentage of fat and skim milk with minimal fat content. 

2. Continuous Process: They allow for continuous processing of milk, making them 

suitable for industrial-scale dairy operations. 

3. Versatility: Cylinder separators can be used with various types of milk, including cow's 

milk, goat's milk, and sheep's milk. 

4. Improved Shelf Life: Separating cream from milk prolongs the shelf life of skim milk, 

which is less prone to spoilage compared to whole milk. 

5. Consistency: They provide consistent separation results, which is crucial for maintaining 

product quality in dairy processing. 

6. Reduced Fat Content: Cylinder separators enable dairy producers to control the fat 

content in their products, allowing for the production of various dairy items with specific 

fat levels. 

7. Economic Benefits: By separating cream and skim milk efficiently, producers can 

generate valuable by-products such as butter and whipped cream from the cream fraction. 

8. Hygienic Design: Modern cylinder separators are designed for easy cleaning and 

maintenance, adhering to high hygienic standards required in the dairy industry. 

9. High Capacity: Cylinder separators come in various sizes and capacities, making them 

suitable for both small and large dairy operations. 

10. Automated Operation: Many models of cylinder separators offer automated controls, 

reducing the need for manual intervention during the separation process. 

In summary, the cylinder separator is a valuable machine in the dairy industry, known for its 

efficiency in separating cream and skim milk. Its advantages include consistent and high-quality 

separation, versatility, and economic benefits through by-product utilization. This equipment 

plays a crucial role in dairy processing and contributes to the production of various dairy 

products with specific fat content. 

7.Demonstrate about the Magnetic separator and color sorter and its advantages 

and disadvantages. 

Magnetic Separator: 

A magnetic separator is a device used to separate magnetic materials from non-magnetic 

substances. It utilizes the principle of magnetism to attract and capture ferrous or magnetic 

particles while allowing non-magnetic materials to pass through. Magnetic separators are 
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commonly used in various industries, including mining, recycling, food processing, and 

manufacturing. Here are some advantages and disadvantages of magnetic separators: 

Advantages: 

1. Effective Separation: Magnetic separators are highly effective at removing ferrous or 

magnetic materials from bulk materials, preventing damage to downstream equipment 

and ensuring product purity. 

2. Low Maintenance: Magnetic separators are relatively low-maintenance devices, as they 

do not have many moving parts and require minimal attention once installed. 

3. Versatility: They can be used for a wide range of applications, from removing metal 

contaminants in food processing to purifying minerals in mining operations. 

4. Continuous Operation: Magnetic separators can operate continuously, making them 

suitable for high-volume production processes. 

5. Environmentally Friendly: They do not use chemicals or produce waste, making them an 

environmentally friendly separation method. 

Disadvantages: 

1. Limited to Magnetic Materials: Magnetic separators can only separate materials that are 

responsive to magnets. Non-magnetic materials cannot be separated using this method. 

2. Limited Efficiency for Weakly Magnetic Materials: They may not be as efficient in 

separating weakly magnetic materials as they are with strongly magnetic ones. 

Color Sorter: 

A color sorter is a machine used in various industries to automatically sort and separate objects 

based on their color. It uses cameras and sensors to detect the color of items and then actuates 

mechanical devices to sort them accordingly. Color sorters are commonly used in food 

processing, recycling, and the agricultural industry. Here are some advantages and disadvantages 

of color sorters: 

Advantages: 

1. High Precision: Color sorters can achieve high levels of precision in sorting, making 

them ideal for industries where product quality and consistency are crucial. 

2. Versatility: They can sort a wide range of materials, including grains, seeds, nuts, plastics, 

and more, based on color differences. 
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3. Increased Efficiency: Color sorters can process large volumes of material quickly, 

improving production efficiency and reducing the need for manual labor. 

4. Quality Control: They help maintain product quality by removing defective or off-spec 

items, reducing the chances of customer complaints or recalls. 

5. Non-Invasive Sorting: Color sorting is a non-invasive process that does not involve 

physical contact with the materials being sorted, which can be important in sensitive 

applications. 

Disadvantages: 

1. Limited to Color Sorting: Color sorters are only effective for sorting items based on 

color. They cannot identify other characteristics like size, shape, or texture. 

2. Initial Investment: Color sorting machines can be expensive to purchase and install, 

which may be a barrier for small businesses. 

3. Regular Maintenance: They require regular maintenance to ensure they continue 

functioning accurately, and this maintenance can be costly. 

4. Not Suitable for Transparent or Translucent Materials: Color sorters may have difficulty 

distinguishing between transparent or translucent materials that allow light to pass 

through. 

  

 


