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Abstract:

Components of the agricultural supply chain that are essential to minimizing losses and
guaranteeing the quality and safety of produce from farm to table are post-harvest disease
management and storage methods. In order to manage post-harvest illnesses and storage
technologies, this paper evaluates recent developments and methods. Important tactics
include the application of integrated pest management (IPM) concepts, the employment of
chemical and biological control approaches, and the implementation of cutting-edge
storage technologies including refrigeration, controlled atmosphere storage, and modified
atmosphere packaging. The identification and control of prevalent post-harvest infections,
the contribution of environmental factors to the spread of disease, and the application of
hygienic procedures are of particular importance. Furthermore, the potential of cutting-
edge technologies like bio pesticides and nanotechnology to improve post-harvest disease
management is investigated. The study's conclusions include suggestions for additional
research as well as the necessity of creating scalable, affordable, and sustainable methods
to enhance the effectiveness of post-harvest disease management and storage.
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8.1 Introduction:

The potato, scientifically known as Solanum tuberosum, belongs to the Solanaceae family.
This starchy tuber is a widely cultivated and versatile vegetable, appreciated for its
nutritional value and culinary flexibility.

Potatoes are a staple food in many cuisines worldwide and come in various shapes, sizes,
and colors, offering a rich source of carbohydrates, vitamins, and minerals.
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8.2 Crop: Potato

Kingdom: Plantae

Phylum: Angiosperms
Class: Eudicots

Order: Solanales

Family: Solanaceae

Genus: Solanum

Species: Solanum tuberosum

Post-Harvest Diseases of Potato:

Post-harvest diseases in potatoes can significantly affect the quality and marketability of the
crop. Proper management practices are crucial to minimize losses. Here are some common
post-harvest diseases in potatoes and their management:

Late Blight (Phytophthora infestans): Late blight, caused by the pathogen Phytophthora
infestans, is a devastating disease that affects a variety of plants, most notably potatoes and
tomatoes. The symptoms of late blight can vary, but they typically include the following:

Foliage Lesions:

o Water-Soaked Spots: Initially, infected leaves may show small, dark green to brown
spots that appear water-soaked.

e Lesion Expansion: These spots quickly enlarge, and the affected areas become
necrotic, turning brown or black.

White Mold Growth:

e Fuzzy Growth: Under humid conditions, a white, fuzzy mold may develop on the
undersides of the leaves and on the infected areas of the plant.

e Spore Production: This white mold consists of spores (conidia) of Phytophthora
infestans, which can be easily dispersed to nearby plants.

Lesions on Stems and Petioles:

o Dark Lesions: Late blight can cause lesions on stems and petioles of the plant. These
lesions are typically dark and may girdle the stem, leading to wilting and collapse of the
plant.

e Dark Lesions on Skin: Tubers may develop dark, firm lesions on their skin, making
them unattractive and reducing their market value.

e Rotting: The pathogen can also penetrate into the tubers, causing them to rot.

o Rapid Spread: Fast Disease Progression: Late blight is known for its rapid spread,
especially during cool and wet conditions. Entire fields of crops can be affected within
a short period.
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Environmental Factors:

Favorable Conditions: The disease thrives in cool and moist conditions, with optimum
growth occurring at temperatures around 18-24°C (64-75°F) and high humidity.
Wind and Rain: Spores of Phytophthora infestans are easily spread by wind and rain,
facilitating the rapid transmission of the disease over large distances.

Figure 8.1: Crop Potato

Early detection and prompt action, such as fungicide application and removal of infected
plant material, are crucial in managing late blight and preventing its widespread impact on
crops. Crop rotation and planting resistant varieties can also be part of an integrated disease
management strategy.

Management:

Late blight, caused by the pathogen Phytophthora infestans, is a devastating disease that
affects potato plants. Managing late blight requires an integrated approach combining
cultural, chemical, and biological control methods. Here are some strategies for late blight
management:

1.

2.

Resistant Varieties: Choose potato varieties that are resistant to late blight. Resistant
cultivars can significantly reduce the impact of the disease.

Crop Rotation: Practice crop rotation to break the disease cycle. Avoid planting
potatoes in the same location consecutively to reduce the buildup of pathogen inoculum
in the soil.

Early Detection: Regularly monitor potato fields for signs of late blight, including dark
lesions on leaves, white spore masses on the undersides of leaves, and wilting. Early
detection allows for prompt action.

Fungicide Applications: Apply fungicides preventatively or in response to early signs
of infection. Copper-based fungicides and systemic fungicides like those containing
mefenoxam or chlorothalonil can be effective. Follow recommended application rates
and schedules.

Proper Irrigation: Avoid overhead irrigation, as wet foliage provides a conducive
environment for the pathogen. Use drip irrigation or apply water early in the day to
allow foliage to dry before evening.
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6. Spacing and Pruning: Ensure proper spacing between potato plants to promote air
circulation, which helps in drying foliage. Remove and destroy infected plant material
to reduce the spread of the pathogen.

7. Seed Quality: Use certified disease-free seed potatoes to prevent the introduction of
the pathogen into your fields. Inspect seed tubers carefully before planting.

8. Weather Monitoring: Late blight thrives in cool and humid conditions. Monitoring
weather forecasts can help anticipate conditions favorable for disease development,
allowing for timely preventive measures.

9. Biological Controls: Explore the use of biological control agents, such as antagonistic
microorganisms or bio pesticides, to suppress late blight. This method is more
sustainable and environmentally friendly.

10. Quarantine Measures: If late blight is detected, implement quarantine measures to
prevent the movement of potentially infected plant material to other areas. This can help
contain the spread of the disease.

11. Farm Hygiene: Maintain good farm hygiene practices to reduce the survival and spread
of the pathogen. Clean equipment, tools, and footwear to minimize the risk of
contamination.

12. Educational Programs: Train farmers and agricultural professionals about late blight
symptoms, monitoring techniques, and effective management strategies. Early
education can lead to quicker responses and better overall disease management.

Remember, an integrated approach that combines multiple strategies is often the most
effective way to manage late blight and reduce its impact on potato crops.

8.3 Pink Rot (Phytophthora erythroseptica):

Pink rot, caused by the oomycete pathogen Phytophthora erythroseptica, is a destructive
disease that affects various underground parts of potato plants, particularly tubers. Here are
the symptoms associated with pink rot.

External Symptoms on Plants:

e Foliage Wilting: Pink rot may cause wilting and yellowing of the foliage, although
these symptoms are not as prominent as those seen with some other potato diseases.
e Stem Lesions: Dark lesions may develop on the stems of infected plants.

Tuber Symptoms:

e Pink Coloration: The most characteristic symptom is the development of a pinkish
discoloration on the surface of the infected tubers. This pink color is often more
noticeable when the affected tubers are cut or sliced.

e Soft Rot: The infected tubers undergo a soft rot, becoming mushy and having a foul
odor.

e Internal Decay: Pink root causes a reddish-brown decay of the internal tissues of the
tuber, starting from the point of infection.
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Lesions and Spore Formation:

e Lesions on Tubers: Infected tubers may display lesions on the surface, often with a
darker border.

e Spore Formation: Under humid conditions, the pathogen produces sporangia and
zoospores on infected tissues, contributing to the spread of the disease.

Pre-Harvest and Post-Harvest Symptoms:

e Field Infections: In the field, pink rot can infect tubers during the growing season,
particularly under conditions of high soil moisture.

e Storage Infections: Tubers may also become infected during storage, especially if they
are exposed to high humidity and warm temperatures.

Favorable Conditions for Disease Development:

¢ Moisture and Warmth: Pink rot tends to thrive in warm and moist conditions,
especially during periods of heavy rainfall or over-irrigation.

Secondary Infections:

¢ Wound Entry: Pink rot often enters tubers through wounds or injuries on the surface,
making proper handling and storage practices crucial in disease management.

Figure 8.2: Pink Rot

It's important to note that the pink coloration of infected tubers can vary in intensity and
may sometimes appear more reddish or brownish than pink. Additionally, the symptoms
described may overlap with those of other tuber rots, making accurate diagnosis essential
for effective disease management.
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Integrated management approaches, including the use of disease-resistant potato varieties,
proper irrigation practices, and fungicide applications, can help in controlling pink rot.

Management:
Pink rot, caused by the oomycete Phytophthora erythroseptica, is a destructive disease that
affects various crops, particularly potatoes. Managing pink rot involves a combination of

preventive measures and cultural practices. Here are some strategies for effective pink rot
management:

1. Resistant Varieties:

Use potato varieties that are known to be resistant or less susceptible to pink rot. Resistant
cultivars can help reduce the risk of infection.

2. Crop Rotation:

Practice crop rotation to break the disease cycle. Avoid planting potatoes or other
susceptible crops in the same location year after year, as the pathogen can persist in the soil.

3. Well-Drained Soil:

Ensure proper soil drainage as Phytophthora erythroseptica thrives in waterlogged
conditions. Well-drained soils can limit the spread and development of the pathogen.

4. Avoid Overhead Irrigation:

Minimize the use of overhead irrigation, as wet foliage can create favorable conditions for
disease development. Instead, use drip irrigation to keep the foliage dry.

5. Fungicide Application:

Apply fungicides preventively, especially during periods of high risk, such as when
environmental conditions favor disease development. Copper-based fungicides are
commonly used for managing pink rot.

6. Seed Treatment:

Treat seed potatoes with appropriate fungicides before planting. This can help protect the
developing plants from infection during the early stages.

7. Proper Storage Practices:

Implement proper storage practices for harvested potatoes. Ensure that storage facilities are
well-ventilated and maintain appropriate temperature and humidity levels to prevent the
development of pink rot.
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8. Timely Harvest:

Harvest potatoes in a timely manner. Delayed harvesting can increase the risk of infection,
especially if the crop is exposed to prolonged wet conditions in the field.

9. Sanitation:

Practice good field sanitation by removing and destroying infected plant material. This helps
reduce the inoculum available for the next growing season.

10. Monitoring and Early Detection:

Regularly monitor fields for symptoms of pink rot, such as rotted tubers with a pinkish
color. Early detection allows for prompt action and can help prevent further spread.

11. Quarantine Measures:

Avoid introducing infected plant material into uninfected areas. Implement quarantine
measures for equipment, machinery, and tools that may carry contaminated soil. By
combining these management practices, growers can minimize the impact of pink rot on
potato crops and contribute to a more sustainable and productive agricultural system. It's
essential to stay informed about the latest research and recommendations for pink rot
management in specific regions and crops.

8.4 Soft Rot (Pectobacterium spp. and Dickeya spp.):

Soft rot caused by Pectobacterium spp. and Dickeya spp. is a bacterial disease that affects
potatoes and other plants. The symptoms of soft rot in potatoes include:

Surface Decay:

e The infected tubers often exhibit a soft, watery decay.

e The decay usually starts as a wet, slimy lesion on the surface of the potato.

e The affected areas may appear water-soaked and have a foul odor.

Internal Decay:

e Soft rot bacteria can penetrate the potato and cause internal decay.

¢ Infected tubers may develop a brown, mushy texture internally.

e The affected tissue is often accompanied by a characteristic unpleasant smell.
Blackleg Symptoms:

¢ In advanced stages, infected plants may show symptoms of blackleg.

o Blackleg is characterized by a black, slimy decay at the base of the stems.
e The stems become soft and mushy, leading to wilting and collapse of the plant.
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Vascular Tissue Damage:

e Soft rot bacteria often invade the vascular tissues, causing a breakdown of these tissues.
e This can lead to wilting of the entire plant, as the transport of water and nutrients is
disrupted.

Rapid Spread:

e Soft rot can spread rapidly, especially under warm and humid conditions.
e Infected tubers can serve as a source of inoculum, spreading the bacteria to healthy
plants.

Blackening of Veins:

e The vascular tissues of infected plants may exhibit blackening, which is a common
symptom of soft rot.

Slimy Exudate:

o Infected tissues may produce a slimy exudate, contributing to the overall decay of the
affected area.

Environmental Influence:

e Symptoms may be more pronounced under high humidity and warm temperatures.
e The disease is often favored by wet conditions, providing an optimal environment for
bacterial growth and infection.

Management strategies for controlling soft rot include proper sanitation, using disease-free
seed potatoes, avoiding excessive moisture, and applying appropriate chemical treatments
when necessary. Early detection and prompt management are crucial to minimizing the
impact of soft rot on potato crops.

Soft Rot (Erwinia spp.): Soft rot caused by bacteria in the genus Erwinia is a common post-
harvest disease affecting a variety of fruits and vegetables. Erwinia spp. are responsible for
causing decay in plant tissues, leading to significant economic losses in agriculture. Here
are the symptoms and management strategies for soft rot caused by Erwinia spp.:

Symptoms:

1. Water-Soaked Lesions: Soft rot usually begins with water-soaked lesions on the
affected plant tissues. These lesions are often pale and can quickly progress.

2. Tissue Maceration: Infected tissues become mushy and slimy due to the breakdown
of cell walls by enzymes produced by Erwinia spp.

3. Foul Odor: Soft rot is often accompanied by a foul odor caused by the metabolic
activities of the bacteria.

95



Comprehensive Disease Management of Root and Tuber Crops

4. Spread of Infection: The infection can spread rapidly, leading to the collapse of entire
tissues and, in severe cases, the entire plant

Management:

1. Sanitation: Practice good field and post-harvest sanitation to minimize the presence of
Erwinia spp. in the environment.

2. Proper Handling and Storage: Handle fruits and vegetables carefully during harvest
and post-harvest operations to minimize physical injuries that can serve as entry points
for bacteria. Store produce under proper conditions to reduce susceptibility to soft rot.

3. Temperature Management: Maintain proper temperature and humidity during
storage. High humidity and warm temperatures can favor the development of soft rot.
Cooling and refrigeration can slow down bacterial growth.

4. Avoid Overcrowding: Provide adequate spacing between stored fruits and vegetables
to enhance air circulation and reduce the likelihood of disease spread.

5. Quick Cooling: Implement rapid cooling methods for harvested produce. This helps to
slow down the growth of bacteria and reduce the risk of soft rot.

6. Chemical Treatments: Copper-based bactericides and other antimicrobial agents may
be applied to control soft rot. However, the effectiveness of chemical treatments can
vary, and their use should be integrated with other management practices.

7. Biological Control: Some biocontrol agents, such as beneficial bacteria or antagonistic
fungi, can be applied to compete with and suppress the growth of Erwinia spp.

8. Resistant Varieties: Where available, plant resistant varieties that are less susceptible
to soft rot caused by Erwinia spp.

9. Quarantine: Isolate and quarantine infected produce to prevent the spread of the
disease to healthy crops.

10. Monitoring and Early Detection: Regularly monitor crops for symptoms of soft rot,

and if detected, take immediate action to prevent further spread. Remember that an
integrated approach combining multiple management strategies is often the most
effective in controlling soft rot caused by Erwinia spp.

8.5 Silver Scurf (Helminthosporium solani):

Silver scurf, caused by the fungus Helminthosporium solani, is a common disease affecting
potatoes during storage. Here are the symptoms and management strategies for dealing with
silver scurf:

Symptoms: Silver-gray to black specks: Infected potatoes develop small, irregularly shaped
specks on the surface. These specks initially appear silver-gray and later turn dark brown to
black.

Silver Appearance: The infected areas may coalesce, giving the affected tubers an
overall silver or metallic appearance.

Reduced Quality: While silver scurf does not penetrate deeply into the potato flesh, it
affects the appearance of the tubers, reducing their marketability and overall quality.
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Figure 8.3: Silver Scurf
Management:
1. Good Agricultural Practices (GAP):

Crop Rotation: Rotate potato crops with non-host crops to reduce the risk of pathogen
buildup in the soil.

Resistant Varieties: Plant resistant potato varieties when possible.
2. Pre-Harvest Practices:

Timely Harvest: Harvest potatoes when they are mature but before the skin becomes too
set, as this reduces the risk of infection.

Avoid Bruising: Handle potatoes carefully during harvest to minimize bruising, as injured
tissue is more susceptible to infection.

3. Post-Harvest Practices:

Curing: Cure potatoes at a temperature of 50-60°F (10-15°C) and high humidity for 10-14
days. This helps heal wounds and reduces the risk of infection during storage.

Avoid High Temperatures: Store potatoes at lower temperatures (32-40°F or 0-4°C) to
slow the development of silver scurf.

4. Storage Management:

Ventilation: Ensure good ventilation in storage facilities to maintain uniform temperature
and humidity levels.
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Regular Inspections: Regularly inspect stored potatoes for any signs of silver scurf or other
diseases, and promptly remove affected tubers.

5. Fungicide Application:
Protectant Fungicides:

Apply fungicides labeled for silver scurf control, especially before storage. Consult with
local agricultural extension services for specific recommendations.

6. Seed Treatment:
Seed Disinfection:

Treat potato seed with fungicides before planting to reduce the risk of introducing the
pathogen into the field.

7. Clean Equipment:

Sanitize Equipment: Clean and sanitize equipment used for planting, harvesting, and
storage to prevent the spread of the pathogen. Remember to consult with local agricultural
experts, extension services, or plant pathologists for region-specific recommendations and
guidance on managing silver scurf in potatoes.

8.6 Storage Techniques of Potato:

Storing potatoes properly is essential to maintain their quality and prevent sprouting, rotting,
or other issues. Here are some common storage techniques for potatoes:

e Cool and Dark Environment;:

Potatoes should be stored in a cool, dark place. Ideally, the temperature should be between
45-50°F (7-10°C).

Avoid storing potatoes in the refrigerator, as the cold temperature can convert starches into
sugars and affect the taste.

e Ventilation:

Potatoes need good ventilation to prevent moisture buildup, which can lead to rot. Use a
well-ventilated storage area or container.

¢ Humidity Control:

Maintain a humidity level of 90-95% to prevent potatoes from drying out. However,
excessive humidity can lead to mold and rot, so finding the right balance is crucial.
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e Storage Containers:

Use breathable containers such as mesh bags, burlap sacks, or cardboard boxes. These
materials allow air circulation, preventing condensation and reducing the risk of rot.

e Avoid Light Exposure:

Keep potatoes away from direct light, as exposure to light can cause potatoes to turn green.
Green potatoes contain a toxic compound called solanine, so it's essential to store them in
the dark.

e Separation from Onions:

Store potatoes away from onions, as both release gases that can accelerate spoilage. Keeping
them apart helps maintain their freshness.

e Regular Inspection:

Periodically check stored potatoes for signs of sprouting, rot, or disease. Remove any
damaged or spoiled potatoes to prevent the spread of issues.

e Curing (for long-term storage):

For long-term storage, consider curing potatoes at a higher temperature (around 60-75°F or
15-24°C) and high humidity for 10-14 days. This process toughens the skin and helps extend
storage life.

¢ Rotate Stock:

Use the "first in, first out" principle to rotate your potato stock. Consume older potatoes
before using fresher ones to prevent waste.

Remember that different potato varieties may have slightly different storage requirements,
S0 it's a good idea to consult specific guidelines for the type of potatoes you have. Following
these storage techniques can help extend the shelf life of your potatoes and ensure they
remain fresh and flavorful.
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