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MICROBIAL FOOD SPOILAGE

Microbial food spoilage refers to the deterioration of food quality caused by the growth and
metabolic activities of microorganisms such as bacteria, molds, and yeasts. These
microorganisms can lead to changes in taste, odor, appearance, and texture of the food, making it
unappetizing or unsafe to eat. Here’s an overview of the main aspects related to microbial food

spoilage:
Types of Microorganisms Involved

1. Bacteria:
o Gram-negative bacteria: Pseudomonas, Enterobacteriaceae (e.g., Escherichia
coli, Salmonella).
o Gram-positive bacteria: Lactic acid bacteria (Lactobacillus, Leuconostoc),

Bacillus, Clostridium.

2. Molds:
o Aspergillus, Penicillium, Rhizopus, Fusarium.
3. Yeasts:

o Saccharomyces, Candida, Rhodotorula.

Mechanisms of Spoilage

1. Enzymatic Activity: Microorganisms produce enzymes that break down food
components. For example, proteases break down proteins, lipases break down fats, and
amylases break down carbohydrates.

2. Fermentation: Some microorganisms ferment sugars, producing acids, gases, and
alcohol, which can change the taste and smell of food.

3. Putrefaction: This process involves the breakdown of proteins into amino acids and

other compounds, often resulting in foul odors.

Common Signs of Spoilage
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Visual Changes: Discoloration, mold growth, sliminess.

Textural Changes: Softening, mushiness.

Olfactory Changes: Off odors such as sour, rancid, or putrid smells.

A

Flavor Changes: Sour, bitter, or other unpleasant tastes.
Factors Affecting Microbial Growth

1. Temperature: Most spoilage microorganisms grow best at temperatures between 20-
40°C. Refrigeration slows their growth, while freezing can halt it.

2. Moisture: Water activity (a_w) is crucial. Most microorganisms need a w > 0.91 to
grow, but some molds and yeasts can grow at lower a_w levels.

3. pH: Most bacteria prefer neutral to slightly acidic conditions (pH 6-7), while molds and
yeasts can tolerate more acidic environments.

4. Oxygen: Aerobic microorganisms require oxygen, while anaerobes do not. Some can

switch between the two (facultative anaerobes).
Prevention and Control

Temperature Control: Refrigeration, freezing, and cooking.
Moisture Control: Drying, dehydrating, and using humectants.

pH Control: Acidification (e.g., pickling).

e

Chemical Preservatives: Use of salt, sugar, vinegar, and chemical additives (e.g.,

sorbates, benzoates).

o

Packaging: Vacuum packaging, modified atmosphere packaging.
6. Hygiene and Sanitation: Proper cleaning and sanitation of food processing

environments.
Impact on Food Safety

While some microbial spoilage merely affects the quality and not the safety of food, certain

spoilage microorganisms can be pathogenic or produce toxins that are harmful to human health.
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For example, Clostridium botulinum can produce botulinum toxin in improperly canned foods,

which is highly toxic.

Understanding microbial food spoilage is essential for food safety and quality control in the food
industry. Implementing appropriate preventive measures can help extend the shelf life of food

products and reduce food waste.
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FOOD BORNE DISEASES-SALMONELLOSIS

Salmonellosis is a common foodborne illness caused by infection with bacteria from the genus
Salmonella. It typically results from consuming contaminated food or water. Here's an in-depth

look at salmonellosis:
Overview of Salmonella

Salmonella is a genus of Gram-negative, rod-shaped bacteria. There are many species and
serotypes, but the most common ones associated with human illness are Salmonella enterica and

its serotypes, including Salmonella Typhimurium and Salmonella Enteritidis.
Sources and Transmission
Salmonella can be found in:

Raw or undercooked meat and poultry: Especially chicken and turkey.
Eggs and egg products: Particularly if eggs are undercooked or raw.

Dairy products: Unpasteurized milk and cheese.

R

Fruits and vegetables: Contamination can occur from contact with animal waste or

contaminated water.

o

Processed foods: Cross-contamination during processing.

6. Water: Drinking or using contaminated water for food preparation.
Transmission:

e Directly: Through consumption of contaminated food or water.
e Indirectly: Via cross-contamination in the kitchen or food processing environment.

e Person-to-person: Through fecal-oral route, especially in places with poor sanitation.
Symptoms

Symptoms typically appear 6 hours to 6 days after infection and can include:
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e Diarrhea (which can be bloody)

o Fever

e Abdominal cramps

o Nausea and vomiting

e Headache

Most people recover without treatment within 4-7 days. However, in severe cases, especially in

infants, the elderly, and immunocompromised individuals, the infection can spread to the

bloodstream and other parts of the body, requiring medical attention.

Diagnosis and Treatment

Diagnosis:

e Laboratory Testing: Stool culture to identify Salmonella bacteria.

e Serotyping: To identify the specific Salmonella serotype.

Treatment:

o Rehydration: Oral or intravenous fluids to prevent dehydration.

« Antibiotics: Only recommended for severe cases or those at high risk of complications

(e.g., infants, elderly, immunocompromised).

Prevention

1. Food Handling:

o

o

o

Cook meat and poultry thoroughly.

Avoid consuming raw or undercooked eggs.

Wash hands, utensils, and surfaces with hot, soapy water after contact with raw
meat or poultry.

Avoid cross-contamination by using separate cutting boards for raw meat and

vegetables.

2. Personal Hygiene:
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o Wash hands with soap and water before handling food, after using the bathroom,

and after contact with animals.
3. Food Storage:
o Refrigerate perishable foods promptly.
o Do not consume food past its expiration date.
4. Safe Water:
o Use treated or boiled water for drinking and food preparation, especially in areas

with questionable water quality.
Public Health Impact

Salmonellosis is a significant public health issue worldwide. According to the Centers for
Disease Control and Prevention (CDC), it is estimated that Salmonella causes about 1.35 million

infections, 26,500 hospitalizations, and 420 deaths in the United States each year.

Summary

Salmonellosis, caused by Salmonella bacteria, is a prevalent foodborne disease that can lead to
serious health complications if not properly managed. Adhering to proper food safety practices,
personal hygiene, and ensuring safe food processing and storage are crucial measures to prevent
this infection. Public awareness and education about foodborne pathogens play a key role in

reducing the incidence of salmonellosis.
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FOOD PRESERVATION

Food preservation encompasses various methods used to prevent food spoilage and extend shelf

life by inhibiting the growth of microorganisms, slowing enzymatic activity, and protecting

against physical and chemical changes. Here’s an overview of the main techniques and principles

involved in food preservation:

Methods of Food Preservation

1. Thermal Methods

o

Pasteurization: Heating food to a specific temperature for a set period to Kkill
pathogenic microorganisms. Commonly used for milk, juices, and canned foods.
Sterilization: Applying high temperatures to destroy all microorganisms,
including spores. Used for canned foods.

Blanching: Briefly boiling vegetables and fruits to inactivate enzymes before

freezing.

2. Cold Methods

o

Refrigeration: Slows down microbial growth and enzymatic reactions. Ideal for
short-term storage.
Freezing: Stops microbial growth and significantly slows down enzymatic

activity. Suitable for long-term storage of meats, vegetables, and prepared meals.

3. Drying and Dehydration

o

o

Sun Drying: Traditional method using the sun to remove moisture from foods
like fruits, vegetables, and fish.

Air Drying: Using controlled heat and airflow to dry foods. Common for herbs,
spices, and certain fruits.

Freeze Drying: Freezing food and then reducing the surrounding pressure to
allow frozen water to sublimate. Used for high-value foods and sensitive items

like coffee and fruits.

4. Chemical Methods
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o Salt (Curing): Draws out moisture and creates an inhospitable environment for

microorganisms. Used for meats and fish.

o Sugar: Acts as a preservative by reducing water activity. Used in jams, jellies,
and candied fruits.

o Acids: Vinegar (acetic acid) is commonly used for pickling vegetables. Other
acids like citric acid can also preserve food.

o Chemical Preservatives: Additives like sodium benzoate, sulfites, and nitrates
are used in various processed foods to inhibit microbial growth.

5. Fermentation

o Utilizing beneficial microorganisms (yeasts, bacteria) to convert sugars into
alcohol, acids, or gases. Common fermented foods include yogurt, sauerkraut,
kimchi, pickles, and alcoholic beverages.

6. Modified Atmosphere Packaging (MAP)

o Altering the atmosphere around the food by reducing oxygen and increasing
carbon dioxide or nitrogen levels to slow microbial growth. Used for meats, fish,
and fresh produce.

7. Irradiation

o Exposing food to ionizing radiation to Kill bacteria, parasites, and insects, and

delay ripening. Used for spices, fruits, vegetables, and meats.
8. High-Pressure Processing (HPP)
o Applying high pressure to food to inactivate microorganisms and enzymes

without the use of heat. Suitable for juices, ready-to-eat meats, and seafood.

Principles of Food Preservation

1. Control of Microorganisms: Preventing the growth of spoilage and pathogenic
microorganisms through methods like heat, cold, drying, chemical additives, and
irradiation.

2. Enzyme Inactivation: Blanching and other methods to inactivate natural food enzymes

that cause spoilage.
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Moisture Control: Reducing water activity through drying, adding salt or sugar, and

other techniques to inhibit microbial growth.

Temperature Control: Using refrigeration, freezing, and thermal processing to slow
down or stop microbial and enzymatic activities.

pH Control: Acidification to create an environment where most microorganisms cannot

thrive.

Benefits of Food Preservation

o~ w N F

Extended Shelf Life: Keeps food safe and edible for longer periods.

Reduced Food Waste: Minimizes the amount of spoiled food.

Food Safety: Reduces the risk of foodborne illnesses.

Convenience: Makes food available out of season and simplifies meal preparation.

Economic Benefits: Reduces the cost of food by decreasing spoilage and waste.

Conclusion

Food preservation is essential for maintaining the safety, quality, and availability of food. By

understanding and applying various preservation techniques, it is possible to extend the shelf life

of food products, enhance food security, and reduce waste. Advances in food preservation

continue to improve the efficacy and efficiency of these methods, contributing to a more

sustainable and safe food supply chain.

DEPARTMETN OF UG MICROBIOLOGY




MB — 6A: FOOD, AGRICULTURE AND ENVIRONMENTAL
MICROBIOLOGY
FERMENTED DAIRY PRODUCTS-CHEESE, YOGURT

Fermented dairy products, such as cheese and yogurt, are created through the action of specific
microorganisms that ferment the lactose in milk into lactic acid. This process not only preserves
the milk but also imparts unique flavors, textures, and nutritional benefits. Here’s an in-depth

look at cheese and yogurt:
Cheese

Cheese is a diverse group of fermented dairy products with a wide range of flavors, textures, and
forms. The basic process involves curdling milk, separating the curds from the whey, and then

aging the curds.
Cheese Production Process

1. Milk Preparation: Raw milk is pasteurized to Kkill harmful bacteria and standardize its
composition.

2. Inoculation: Starter cultures of lactic acid bacteria are added to the milk to begin the
fermentation process. Common cultures include Lactococcus lactis, Streptococcus
thermophilus, and Lactobacillus species.

3. Coagulation: Rennet, an enzyme, is added to curdle the milk, forming a gel-like
structure. This separates the milk into solid curds and liquid whey.

4. Cutting the Curds: The curds are cut into small pieces to release whey. The size of the
curds can affect the texture of the final cheese.

5. Cooking and Stirring: The curds are gently heated and stirred to expel more whey and
develop the desired texture.

6. Draining Whey: The whey is drained off, and the curds are often pressed to remove
additional moisture.

7. Salting: Salt is added to the curds to enhance flavor, inhibit microbial growth, and aid in

texture development.
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8. Molding and Pressing: The curds are placed into molds and pressed to shape the cheese

and expel remaining whey.
9. Aging (Ripening): The cheese is aged under controlled conditions to develop flavor and
texture. The duration and conditions of aging vary widely among different types of

cheese.
Types of Cheese

o Fresh Cheese: Not aged, mild flavor, and soft texture (e.g., cottage cheese, ricotta).

o Soft Cheese: Aged for a short period, creamy texture (e.g., Brie, Camembert).

o Semi-Hard Cheese: Moderate aging, firm texture (e.g., Cheddar, Gouda).

e Hard Cheese: Aged for longer periods, dense and firm (e.g., Parmesan, Pecorino).

e Blue Cheese: Cultured with Penicillium mold, resulting in blue veins (e.g., Roquefort,

Gorgonzola).

Yoqurt

Yogurt is a fermented dairy product known for its creamy texture and tangy flavor. It is made by

fermenting milk with specific bacterial cultures.
Yogurt Production Process

1. Milk Preparation: Milk is standardized for fat and solid content and then pasteurized to
eliminate harmful bacteria.

2. Homogenization: The milk is homogenized to ensure a uniform texture.

3. Cooling: The pasteurized milk is cooled to the fermentation temperature (typically
around 40-45°C or 104-113°F).

4. Inoculation: Starter cultures, usually a combination of Lactobacillus delbrueckii subsp.
bulgaricus and Streptococcus thermophilus, are added to the milk.

5. Fermentation: The inoculated milk is kept at the fermentation temperature for several

hours until it reaches the desired acidity and consistency. The bacteria ferment lactose
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into lactic acid, thickening the milk and developing the yogurt’s characteristic tangy

flavor.
6. Cooling and Packaging: Once the desired consistency and flavor are achieved, the

yogurt is cooled to stop fermentation and then packaged.
Types of Yogurt

Plain Yogurt: Made without additional flavors or sweeteners.

Flavored Yogurt: Contains added flavors, fruits, or sweeteners.

Greek Yogurt: Strained to remove whey, resulting in a thicker consistency and higher

protein content.

Probiotic Yogurt: Contains added probiotics for potential health benefits.
Nutritional Benefits

o Cheese: Rich in protein, calcium, and vitamins (A, B12). The nutritional profile varies by
type, with aged cheeses generally having higher fat and protein content.
e Yogurt: High in protein, calcium, and probiotics, which can promote digestive health.

Greek yogurt has a higher protein content due to straining.
Conclusion

Cheese and yogurt are versatile and nutritious fermented dairy products with a long history of
traditional and artisanal production methods. They offer a variety of flavors and textures, making
them popular in many cuisines around the world. Their fermentation process not only preserves

the milk but also enhances its nutritional value and digestibility.
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BIOLOGICAL NITROGEN FIXATION

Biological nitrogen fixation (BNF) is a crucial natural process in which atmospheric nitrogen
(N2) is converted into ammonia (NHs) by certain microorganisms. This process is essential for
incorporating nitrogen into the biosphere, making it available for plants and, subsequently, for

animals and humans.

Key Concepts of Biological Nitrogen Fixation

Nitrogen Fixation Process

1. Nitrogen Gas (N2): The atmosphere contains about 78% nitrogen gas, which is inert and
unavailable to most living organisms.
2. Ammonia (NHs): The product of nitrogen fixation that plants can assimilate into amino

acids, proteins, and other essential molecules.

Nitrogen-Fixing Microorganisms

Nitrogen fixation is carried out by prokaryotes, including bacteria and archaea, either free-

living or in symbiotic relationships with plants:

1. Free-Living Nitrogen Fixers:

o Azotobacter: Aerobic, soil-dwelling bacteria.

o Clostridium: Anaerobic bacteria found in soil.

o Cyanobacteria (blue-green algae): Photosynthetic microorganisms that can fix
nitrogen in aquatic environments.

2. Symbiotic Nitrogen Fixers:

o Rhizobium: Bacteria that form symbiotic relationships with legumes (e.g., beans,
peas, lentils). They infect root hairs and form nodules where nitrogen fixation
takes place.

o Frankia: Actinobacteria that form symbiotic relationships with non-leguminous

plants (e.g., alder trees).
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o Bradyrhizobium and Sinorhizobium: Other genera of bacteria that form

symbiotic relationships with specific legumes.
Mechanism of Nitrogen Fixation

1. Formation of Nodules (in symbiotic relationships):

o The plant roots release chemical signals (flavonoids) that attract nitrogen-fixing
bacteria.

o Bacteria respond by producing Nod factors, signaling the plant to form root
nodules.

o Bacteria enter the root hairs and multiply, forming an infection thread that extends
into the root cortex.

o The plant cells divide and form nodules where bacteria convert atmospheric
nitrogen to ammonia.

2. Nitrogenase Enzyme:

o The nitrogenase complex, a key enzyme for nitrogen fixation, is composed of two
proteins: dinitrogenase and dinitrogenase reductase.

o This enzyme is highly sensitive to oxygen, which is why many nitrogen-fixing
organisms have adaptations to protect it from oxygen, such as leghemoglobin in
legume nodules.

3. Energy Requirement:

o The nitrogenase reaction is energy-intensive, requiring approximately 16 ATP

molecules for each molecule of nitrogen fixed.

o The overall reaction can be simplified as:
N2+8H++8e—+16 ATP—2NH3+H2+16 ADP+16Pi
Importance of Biological Nitrogen Fixation

1. Soil Fertility: BNF enriches the soil with nitrogen, reducing the need for chemical

fertilizers.
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2. Sustainable Agriculture: Legume crops improve soil nitrogen levels, benefiting

subsequent crops and supporting sustainable farming practices.

3. Environmental Impact: BNF reduces the environmental impact of synthetic nitrogen
fertilizers, which can cause water pollution and greenhouse gas emissions.

4. Ecosystem Health: Supports the nitrogen cycle, a fundamental part of ecosystems,

contributing to biodiversity and productivity.

Conclusion

Biological nitrogen fixation is a vital ecological process that converts inert atmospheric nitrogen
into a form usable by plants and other organisms. By understanding and harnessing this natural
process, we can improve agricultural productivity, enhance soil health, and promote sustainable

environmental practices.
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TYPES OF MYCORRHIZAE ASSOCIATED PLANTS

Mycorrhizae are symbiotic associations between fungi and plant roots, playing a crucial role in
nutrient uptake, soil health, and plant growth. There are several types of mycorrhizal
associations, each involving different groups of fungi and plant hosts. Here’s an overview of the

main types of mycorrhizae and the plants typically associated with them:

Types of Mycorrhizae

Arbuscular Mycorrhizae (AM)
. Ectomycorrhizae (EM)

1.
2
3. Ericoid Mycorrhizae
4. Orchid Mycorrhizae
5

. Arbutoid and Monotropoid Mycorrhizae

1. Arbuscular Mycorrhizae (AM)

Fungi: Glomeromycota phylum, particularly species from genera such as Glomus, Acaulospora,

Gigaspora, and Scutellospora.
Characteristics:

e [Form structures called arbuscules within plant root cells, which are sites of nutrient
exchange.
e Also produce vesicles for storage.

e The association is endomycorrhizal, meaning the fungal hyphae penetrate the cortical

cells of the roots.
Associated Plants:

e Most terrestrial plants, including:
o Grasses (e.g., wheat, corn, rice)

o Legumes (e.g., beans, peas, lentils)
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o Vegetables (e.g., tomatoes, carrots, potatoes)

o Fruit trees (e.g., apple, citrus)

o Many hardwood trees (e.g., maple, oak)
2. Ectomycorrhizae (EM)

Fungi: Basidiomycota and Ascomycota phyla, including genera such as Amanita, Boletus,

Cortinarius, and Tuber (truffles).
Characteristics:

e [Form a sheath (mantle) around the outside of roots and a network (Hartig net) between
root cells.
e The association is ectomycorrhizal, meaning the fungal hyphae do not penetrate the root

cells.
Associated Plants:

e Many woody plants, particularly trees and shrubs, including:
o Pines (Pinus)
o 0aks (Quercus)
o Birches (Betula)
o Eucalyptus
o Beech (Fagus)

o Spruce (Picea)
3. Ericoid Mycorrhizae

Fungi: Mostly from the Ascomycota phylum, including genera such as Rhizoscyphus and

Oidiodendron.

Characteristics:
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o Forma loose network of hyphae that colonize the epidermal cells of fine roots.

o Adapted to acidic and nutrient-poor soils.
Associated Plants:

o Plants in the Ericaceae family, including:
o Heather (Calluna)
o Blueberries (Vaccinium)
o Rhododendrons (Rhododendron)

o Cranberries (Vaccinium)
4. Orchid Mycorrhizae
Fungi: Basidiomycota phylum, particularly from the Rhizoctonia group.
Characteristics:

e Orchids depend on mycorrhizal fungi for germination and early growth because their
seeds lack sufficient nutrients.

o The fungi penetrate the orchid root cells, forming structures called pelotons.
Associated Plants:

e Orchidaceae family, including:
o Cattleya
o Phalaenopsis
o Dendrobium

o Vanilla
Conclusion

Mycorrhizal associations are critical for the health and growth of many plant species. By forming

symbiotic relationships with fungi, plants can enhance their nutrient uptake, improve resistance
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to pathogens, and thrive in diverse and challenging environments. Understanding these

relationships is vital for agriculture, forestry, and ecosystem management.
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PLANT-MICROBE INTERACTIONS

Plant-microbe interactions encompass a wide range of relationships between plants and
microorganisms, including bacteria, fungi, and viruses. These interactions can be beneficial,
neutral, or harmful to plants. Understanding these interactions is crucial for agriculture, ecology,

and biotechnology.
Types of Plant-Microbe Interactions

1. Symbiotic Interactions:
o Mutualistic: Both plant and microbe benefit.
o Commensalistic: Microbe benefits, plant is unaffected.
o Parasitic: Microbe benefits at the expense of the plant.
2. Non-Symbiotic Interactions:
o Pathogenic: Microbes cause disease in plants.

o Endophytic: Microbes live inside plant tissues without causing harm.
Beneficial Plant-Microbe Interactions
1. Symbiotic Nitrogen Fixation
Organisms: Rhizobia bacteria and leguminous plants.
Mechanism:

e Rhizobia infect plant roots, forming nodules.
e Bacteria convert atmospheric nitrogen (N2) to ammonia (NHs), which plants can use.

o Plant supplies carbohydrates to bacteria.

Examples:

e Rhizobium with peas, beans, and lentils.

e Bradyrhizobium with soybeans.
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Benefits:

o Enhanced soil fertility.

o Reduced need for chemical fertilizers.
2. Mycorrhizal Associations
Types: Arbuscular mycorrhizae (AM), Ectomycorrhizae (EM), Ericoid mycorrhizae.
Mechanism:

o Fungi colonize plant roots.
e Fungi extend their hyphae into the soil, increasing nutrient and water absorption.

o Plants provide carbohydrates to fungi.
Examples:

e AM fungi with most terrestrial plants (e.g., wheat, corn).

e EM fungi with trees (e.g., pine, oak).
Benefits:

e Improved nutrient uptake (especially phosphorus).
o Enhanced water absorption.

e Increased resistance to soil-borne pathogens.
3. Plant Growth-Promoting Rhizobacteria (PGPR)
Organisms: Various bacteria including Pseudomonas, Bacillus, and Azospirillum.

Mechanism:

e Colonize plant roots and enhance growth by producing growth hormones (e.g., auxins,

gibberellins).
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e Solubilize phosphates and produce siderophores that sequester iron.

e Induce systemic resistance to pathogens.
Benefits:

e Increased plant growth and yield.
o Improved nutrient availability.

o Enhanced disease resistance.
Harmful Plant-Microbe Interactions
1. Pathogenic Bacteria
Examples:

e Xanthomonas spp. causing bacterial leaf spot.

e Pseudomonas syringae causing bacterial speck.
Mechanism:

o Bacteria infect plant tissues, causing symptoms like spots, wilting, and rot.

e Produce toxins, enzymes, and other virulence factors.
Impact:

e Reduced plant growth and yield.

« Significant crop losses.

2. Pathogenic Fungi

Examples:

« Phytophthora infestans causing late blight in potatoes.

e Fusarium oxysporum causing fusarium wilt.
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Mechanism:

e Fungi invade plant tissues, disrupting water and nutrient transport.

e Produce mycotoxins and enzymes that degrade plant cell walls.
Impact:

o Severe diseases leading to wilting, necrosis, and death of plants.

o Economic losses in agriculture.

3. Viral Pathogens

Examples:

e Tobacco mosaic virus (TMV).

e Tomato yellow leaf curl virus (TYLCV).

Mechanism:

o Viruses infect plant cells and hijack the plant's machinery to replicate.

o Cause symptoms like mosaic patterns, stunting, and leaf curl.

Impact:

e Reduced plant vigor and productivity.

e Transmission to other plants through vectors or mechanical means.

Neutral Plant-Microbe Interactions

Endophytes:

e Live inside plant tissues without causing apparent harm or benefit.

e Can become beneficial or pathogenic under certain conditions.

Conclusion
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Plant-microbe interactions are complex and multifaceted, influencing plant health, growth, and

productivity. Beneficial interactions, such as those with mycorrhizae and nitrogen-fixing

bacteria, are crucial for sustainable agriculture and ecosystem health. Conversely, pathogenic

interactions pose significant challenges to crop production and food security. Understanding and

managing these interactions can lead to improved agricultural practices, enhanced crop yields,

and better disease management strategies.
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DISEASES CAUSED BY BACTERIA AND FUNGI TO VARIOUS
COMMERCIAL CROPS

Diseases caused by bacteria and fungi can have severe impacts on commercial crops, leading to
significant economic losses. Here are some notable diseases caused by these pathogens in

various commercial crops:
Bacterial Diseases
1. Bacterial Blight of Rice

« Pathogen: Xanthomonas oryzae pv. oryzae
e Symptoms: Water-soaked lesions on leaves, which turn yellow and then brown. Lesions
may merge, causing large areas of the leaf to die.

e Impact: Reduces grain yield and quality.
2. Fire Blight of Apple and Pear

o Pathogen: Erwinia amylovora
e Symptoms: Blossoms and leaves appear water-soaked and wilted, then turn black or
brown. Twigs and branches may die back.

e Impact: Can Kill young trees and severely damage older ones, affecting fruit production.
3. Bacterial Wilt of Tomato

« Pathogen: Ralstonia solanacearum
o Symptoms: Wilting of leaves, often starting with the youngest leaves. The vascular
system of affected plants becomes brown.

e Impact: Significant yield losses as infected plants wilt and die.
4. Citrus Canker

o Pathogen: Xanthomonas axonopodis pv. citri
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o Symptoms: Raised lesions on leaves, stems, and fruit. Lesions are surrounded by a

yellow halo.
e Impact: Affects the aesthetic quality of fruits, leading to market rejection, and can cause

premature fruit drop.
5. Bacterial Spot of Pepper and Tomato

o Pathogen: Xanthomonas campestris pv. vesicatoria
e Symptoms: Small, water-soaked spots on leaves and fruit, which turn brown and become
raised. Leaves may turn yellow and drop.

e Impact: Reduces fruit quality and yield.
Fungal Diseases
1. Late Blight of Potato and Tomato

e Pathogen: Phytophthora infestans
e Symptoms: Water-soaked lesions on leaves and stems, which turn brown and spread
rapidly. Tubers develop brown, dry rot.

e Impact: Can devastate crops, leading to total loss if not controlled.
2. Powdery Mildew of Grapes

e Pathogen: Uncinula necator (also known as Erysiphe necator)
e Symptoms: White, powdery fungal growth on leaves, stems, and fruit. Leaves may
become distorted and drop prematurely.

e Impact: Reduces photosynthesis, affecting fruit quality and yield.
3. Rusts (Various Crops)

e Pathogens: Various species of Puccinia and Uromyces
e Symptoms: Rust-colored pustules on leaves, stems, and flowers. Leaves may yellow and

drop prematurely.
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o Impact: Reduces photosynthesis, leading to lower yields.

4. Fusarium Wilt

e Pathogen: Fusarium oxysporum (various forms affect different crops)

o Symptoms: Yellowing of leaves, starting from the base of the plant, wilting, and vascular
discoloration.

e Impact: Can cause significant yield loss as plants wilt and die.

5. Verticillium Wilt

o Pathogen: Verticillium dahliae and Verticillium albo-atrum
o Symptoms: Yellowing and wilting of leaves, often one side of the plant is affected first.
Vascular discoloration.

e Impact: Reduces plant vigor and yield, and can persist in soil for many years.
6. Botrytis Blight (Gray Mold)

« Pathogen: Botrytis cinerea
e Symptoms: Gray, fuzzy mold on flowers, leaves, and stems. Infected tissues become soft
and brown.

o Impact: Affects a wide range of crops, reducing quality and marketability.
7. Anthracnose

e Pathogen: Various species of Colletotrichum
e Symptoms: Dark, sunken lesions on leaves, stems, fruits, and flowers. Can lead to fruit
rot.

e Impact: Reduces crop quality and yield.
Management Strategies

1. Cultural Practices:
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o Crop rotation to prevent soil-borne pathogens.

o Proper spacing to improve air circulation and reduce humidity.
o Sanitation measures, such as removing and destroying infected plant debris.
2. Chemical Control:
o Use of fungicides and bactericides as preventive or curative measures.
o Proper timing and application to maximize efficacy and minimize resistance
development.
3. Biological Control:
o Use of beneficial microbes to outcompete or inhibit pathogens.
o Biocontrol agents such as Trichoderma for fungal pathogens.
4. Resistant Varieties:
o Breeding and using plant varieties that are resistant to specific pathogens.
5. Integrated Pest Management (IPM):
o Combining cultural, chemical, biological, and genetic methods for effective and

sustainable disease management.

Understanding and managing bacterial and fungal diseases in commercial crops is essential for

maintaining high yields and quality, ensuring food security, and reducing economic losses.
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