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Review of some concepts learnt in Apiculture

1.Taxonomy Basics: 

Understanding taxonomy, the science of naming, describing, 
and classifying organisms. It helps categorize bees and 
other organisms based on hierarchical structures.

2. Races of Honeybees: 

Recognizing that honeybees belong to the species Apis
mellifera, but are categorized into different races, each with 
unique characteristics such as brood-rearing, productivity, 
disease resistance, and temperament.



Review of some concepts learnt in Apiculture

3. Original Races of Honeybees:

1.Africanized Bees (Apis mellifera scutellata): Originating from East 
Africa, known for their striped black-banded abdomen and slightly 
smaller size.

2.Carniolan Bees (Apis mellifera carnica): Native to regions like the 
Austrian Alps, these are gentle and brown-black with frequent 
swarming behavior.

3.Caucasian Bees (Apis mellifera caucasica): Found in the Caucasus, 
gray-colored, and known for their adaptability.

4.German Black Bees (Apis mellifera mellifera): Resilient to cold, 
aggressive, and slower in honey production.

5.Italian Bees (Apis mellifera ligustica): Yellow-colored, adaptable, 
and aggressive with high honey production in the spring.
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4. Hybrid Bees: Recognizing hybrid races like Russian, Cordovan, 
Buckfast, Starline, and Midnite bees, which are selectively bred for 
desired traits like productivity and disease resistance.

5. Anatomy of Honeybees:
1.Body Parts: Understanding the exoskeleton, head, thorax, and abdomen.

2.Special Features: Antenna cleaner, pollen basket (corbicula), mandibles, and 
proboscis for feeding.

6. Social Behaviors in Honeybees:
1.Swarming: A natural process for colony reproduction driven by factors like 

overcrowding and queen health.

2.Defensive Behavior: The stinging defense mechanism, a key consideration in 
beekeeping.

3.Scouting Behavior: Scout bees search for food sources and communicate via 
“dances” to relay location information.
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7. Supersedure: The natural replacement of an old or failing 
queen by workers, which is essential for colony longevity and 
genetic health.

8. Absconding and Migration:

1.Absconding: When bees abandon a hive due to factors 
like pests or poor management.

2.Migration: Seasonal movement in response to 
environmental factors, which can be managed through 
feeding and environmental improvements.
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9. Importance of Feeding in Bees: Feeding is essential for bee reproduction, 
growth, and energy production, directly impacting hive health and productivity.

10. Nutritional Requirements of Honey Bees: Honey bees require various 
nutrients, including:

1.Carbohydrates from nectar or honey for energy.
2.Proteins from pollen for growth and reproduction.
3.Lipids (fats) and sterols for cell function.
4.Vitamins and minerals to support various physiological processes.
5.Water for hydration and hive temperature regulation.

11. Primary Sources of Feed: Honey bees mainly gather food from floral 
sources:

1.Nectar as their main carbohydrate source, requiring significant quantities 
for large colonies.

2.Pollen as a source of proteins, lipids, and essential amino acids.
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12. Common Forage Plants: In Uganda, honey bees gather nectar and pollen 
from various plants, including coffee, mango, acacia, and banana. Other 
sources include maize, beans, alfalfa, sunflowers, and fruit trees like apples 
and plums.

13. Supplementary Feeding: Situations necessitating supplementary feeding 
include droughts, insufficient forage, and newly established colonies. Types of 
supplementary feeds include sugar syrup and pollen substitutes.

14. Types of Feeders in Apiculture:
1.Hive-top feeders and in-hive frame feeders for easy feeding without 

requiring bees to leave the hive.
2.Plastic bags as economical feeders but with risks of leaks.
3.Boardman feeders for easy access but prone to encouraging robbing.
4.Barrel feeders for feeding large quantities, suitable for remote or hard-to-

access apiaries.
5.Granulated sugar, fondants, and sugar candies are used in 

emergencies, especially during winter or when forage is unavailable.
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14. Roles of Bees as Pollinators: Bees play a crucial role in seed 
production, increasing genetic diversity, promoting soil health, and 
boosting the economy by supporting agricultural industries and 
economies worldwide.

15. Modern Strategies of Marketing Honey: Discussion of  modern 
strategies of marketing honey in Uganda, including leveraging online 
marketplaces and e-commerce platforms, as well as agro-tourism and 
honey tasting experiences.

16. Ways of Improving the Quality of Honey: Several ways to improve 
the quality of honey in Uganda, such as minimizing smoke exposure 
during harvesting, using modern beehives, providing improved bee 
forage, adequate filtering and straining, and controlled processing 
temperatures.
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17. Factors Affecting Quality of Honey: The factors affecting the 
quality of honey include the method of processing, skills of the honey 
harvester, adulteration of the honey, and keeping conditions/quality.

18. Products Derived from Apiculture: Highlights of the diverse 
products derived from apiculture, including honey, beeswax, propolis, 
royal jelly, and bee venom.

19. Importance of Bee Pollination: Bee pollination enhances crop 
yields, supports biodiversity, and promotes plant reproduction, thereby 
contributing to food security and ecosystem health.

20. Marketing Strategies in Uganda: It discusses various marketing 
strategies employed in Uganda, such as collaborating with hotels for 
brand promotion and hosting tourists for educational experiences and 
product sales.



Review of some concepts learnt in Apiculture

Roles of Queen Bees Primary Reproductive Role: 

The queen bee is the sole fertile female in the hive, responsible 
for laying eggs to maintain the colony's population. 

Chemical Communication: Queens produce pheromones that 
help regulate the activities of worker bees and maintain colony 
cohesion. 

Mating Behavior: Understanding the development and mating 
behavior of honeybee queens is crucial for successful breeding 
and hive management. 
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Duties of Worker Bees in Colony Maintenance: 

Thermoregulation: Young worker bees help maintain optimal hive temperature 
by fanning their wings to cool the hive or generating heat by consuming honey 
during colder periods.

Cleaning: They clean the hive by removing debris and old wax to ensure a 
healthy environment. 

Guarding: Some worker bees serve as guards to protect the hive from intruders 
and threats.

Nursing Function: Worker bees nurse the queen's larvae by feeding them royal 
jelly and ensuring their healthy development.

They also clean the cells in preparation for new eggs and larvae. 

Foraging and Honey Production: Older worker bees collect nectar, which they 
convert into honey through evaporation and digestion processes. 



Review of some concepts learnt in aquaculture

1. Understanding Chemical Pollutants:

Chemical pollutants like antibiotics, pesticides, and 
additives significantly impact environmental health, 
particularly water quality and aquatic ecosystems.

Antibiotics used in aquaculture and livestock can enter 
water systems, raising concerns about ecological 
imbalances and human health risks associated with 
contaminated drinking water.
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2. Antibiotic Usage in Aquaculture:

 The aquaculture industry heavily relies on antibiotics, with estimates 
showing that 70% of farmed fish are treated with these substances.

 The runoff from aquaculture contributes notably to antibiotic 
pollution, which fosters the development of antibiotic-resistant 
bacteria, posing risks to both public health and aquaculture 
sustainability.
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3. Pesticide Impact on Livestock and Crop Production:

Pesticides are integral to farming but lead to 
significant environmental degradation through runoff 
into waterways.

Concerns include bioaccumulation in aquatic species 
and adverse effects on biodiversity, especially as many 
freshwater fish species are vulnerable to these 
pollutants.
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4. Consequences of Additives in Livestock Production:

Additives like growth hormones in livestock can leach into the 
environment, leading to nutrient loading and harmful algal blooms 
in water bodies.

 Livestock manure is a major contributor to nutrient pollution in 
waterways, impacting aquatic ecosystems.

5. Plant Agriculture's Contribution to Pollution:

 Fertilizers and pesticides from plant agriculture lead to nutrient 
runoff, significantly contributing to dead zones in estuaries and 
affecting a variety of non-target species through chemical 
exposure.
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6. Analyzing Fish Feeding Habits:

1.Methods for analyzing stomach contents include:

1.Numerical (count of food items), Frequency of 
Occurrence (presence across stomach 
samples), Volumetric (volume of each 
item), Gravimetric (weight-based), Point (scoring), 
and Dominance (primary food item).

2.Factors influencing feeding habits include fish size, sex, 
season, temperature, habitat, competition, food preference, 
time of day, and feeding apparatus structure.
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7. Fish Health Indicators:

1.Signs of good health: active swimming, clear 
eyes, appetite, smooth scales, vibrant colors, 
steady breathing, balanced buoyancy, clear gills, 
no visible parasites, and strong fins.

2.Signs of illness: reduced appetite, sluggish 
movement, unusual swimming, rubbing or 
scratching, lesions, fin damage, gasping for air, 
abnormal color, rapid breathing, isolation, and 
increased mortality.
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8. Disease Prevention and Control:

1.Maintain optimal water quality, use disease-free 
stock, adhere to proper feeding, and practice 
good sanitation.

2.Control methods include quarantine, proper 
pond cleaning, balanced feed, stocking density, 
and biosecurity practices.

3.Vaccination, probiotics, and proper handling are 
emphasized for reducing disease risk.
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9. Predator Control in Aquaculture:

1.Common predators include birds, otters, snakes, 
frogs, monitor lizards, mongoose, insects, cats, 
rats, and poachers.

2.Control methods: netting, fencing, decoys, 
habitat management, stocking practices, 
biological controls, and community-based 
management.



Activities for class discussion

Question one:

“KEERE  Fish Farming Cooperative” in Soroti faces 
challenges in transporting fresh fish to urban markets 
due to high transportation costs and a lack of cold 
storage facilities.

- As a consultant, propose strategies to overcome 
these barriers to help the cooperative reach larger 
markets while preserving fish quality.



Possible answers for Question One
Strategies:

1. Invest in Portable Cold Storage Solutions

• Refrigerated Containers or Coolers: Purchase or rent portable refrigerated 
containers or coolers that can be loaded onto trucks, ensuring fish quality 
during transport.

• Use of Ice or Gel Packs: Utilize insulated boxes with ice or gel packs as a 
more affordable alternative for keeping fish fresh during shorter trips.

2. Collaborate with Cold Chain Logistics Providers

• Partnerships with Cold Chain Companies: Form partnerships with logistics 
companies specializing in cold storage transportation to access specialized 
vehicles and expertise.

• Pooling Resources with Other Producers: Collaborate with other 
cooperatives or producers to share transportation costs and improve access 
to refrigerated trucks.
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3. Develop a Fish Processing and Preservation Facility:

• Setting Up Local Freezing Facilities: Invest in a small-scale freezing 
facility where fish can be frozen for transport, extending shelf life.

• Processing Fish into Dried or Smoked Products: Introduce fish 
processing to create dried or smoked products that are easier to 
transport without refrigeration, opening up additional market 
opportunities.

4. Seek Government or NGO Support for Infrastructure 
Improvements:

• Apply for Grants or Subsidies: Look for government or NGO funding 
to subsidize cold storage infrastructure or transportation improvements.

• Lobby for Improved Infrastructure: Advocate for government support 
to improve road infrastructure, which could reduce transportation time 
and costs.
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5. Optimize Transportation Routes and Schedule:

• Route Optimization: Plan routes that minimize travel time and fuel 
consumption, thereby reducing overall costs.

• Off-Peak Transportation: Schedule transportation during cooler times 
of the day (e.g., early morning or late evening) to naturally preserve fish 
quality without excessive cooling.

6. Use Renewable Energy for Cold Storage:

• Solar-Powered Cold Storage: Set up solar-powered freezers or cold 
rooms, which can be cost-effective and sustainable, especially in rural 
areas with ample sunlight.

• Battery-Operated Cooling Systems: Invest in battery-operated 
portable cooling systems as an alternative to traditional refrigeration 
methods.
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7. Build a Centralized Collection and Distribution Hub:

• Centralized Cold Storage Hub: Establish a central collection point with 
cold storage where fish from multiple farms can be stored and 
distributed to urban markets in bulk.

• Streamline Distribution: From the hub, fish can be sorted and 
transported in large quantities, reducing the frequency and cost of 
transportation.

8. Leverage Technology for Market Access and Demand Forecasting

• Digital Marketplaces: Use online platforms to connect directly with 
urban buyers, enabling pre-orders and reducing waste.

• Forecasting Demand to Minimize Transport Frequency: Use demand 
forecasting tools to predict market needs accurately, allowing the 
cooperative to only transport fish when there is a confirmed demand.
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9. Form a Transportation Cooperative:

• Joint Ownership of Transport Vehicles: Establish a cooperative 
structure to jointly purchase or lease transportation vehicles with other 
fish producers, sharing the cost and increasing accessibility.

• Shared Management of Cold Storage: Similarly, jointly invest in cold 
storage facilities that benefit multiple producers, making it a shared 
resource.

10. Packaging Innovations for Fresh Fish:

• Vacuum-Sealed Packaging: Use vacuum-sealed bags to extend fish 
freshness during transport without refrigeration.

• Innovative, Cost-Effective Insulation: Utilize locally available 
insulating materials, like banana leaves or other biodegradable 
materials, to keep fish cool and fresh during transport.



Activities for class discussion

Question Two:

A beekeeper observes that certain bees in the hive are defending 
the entrance, while others are collecting nectar and pollen. 
(a) Explain how the division of labor among worker bees changes 
as they age. 

(b) Describe the different roles of young worker bees (like 
cleaning and nursing) versus older workers (such as guarding 
and foraging), and discuss how this division of labor benefits the 
colony’s survival and productivity.



Possible answers for Question Two
(a) Explain how the division of labor among worker bees changes as they 

age.

Age-based Role Progression: Worker bees go through specific roles at 
different life stages, often called temporal polyethism (age-based division of 
labor).

Early Life Roles (1-2 Days): Workers start by cleaning cells and preparing 
them for new eggs or larvae.

Nursing Role (3-10 Days): As they mature, younger bees take on nursing 
tasks, feeding larvae and tending to the queen.

Housekeeping and Wax Production (10-20 Days): Middle-aged bees focus 
on building and repairing the hive, producing wax, and storing nectar and 
pollen.

Guarding and Foraging (20+ Days): Older bees eventually transition to 
guarding the hive entrance and later become foragers, collecting nectar, 
pollen, water, and propolis.



Possible answers for Question Two
(b) Roles of Young Work Bees in the colony:

• Cleaning:

Maintains cleanliness of the hive, which is essential for preventing the spread 
of pathogens and parasites.

Prepares cells for the queen to lay eggs, supporting continuous reproduction.

• Nursing:

Produces royal jelly and feeds it to larvae, providing essential nutrients for 
healthy development.

Adjusts feeding based on the larvae’s needs, promoting optimal growth and 
contributing to a strong next generation of workers and potential queens.

• Temperature Regulation:

 Some young worker bees help regulate the hive’s temperature by fanning their 
wings to cool it or clustering to keep it warm, ensuring a stable environment for 
brood development.
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(b) discuss how this division of labor benefits the colony’s 
survival and productivity.

• Efficiency:

• Specialization according to age increases work efficiency 
since younger bees perform less demanding tasks inside 
the hive while more experienced, resilient older bees 
venture outside.

• Reduced energy waste as tasks align with the bees’ 
physiological capabilities, ensuring that the right bees are 
performing the most suitable roles at each stage of their life.
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Survival:

• Guards protect resources and prevent pathogen entry, while foragers ensure a 
steady supply of food and essential materials, contributing to the colony’s 
overall health and sustainability.

• By keeping younger bees inside the hive and older bees outside, the colony 
minimizes risk to the developing bees, ensuring that losses (due to foraging 
hazards) are among older bees nearing the end of their life span.

Adaptability:

• If there’s a sudden need (e.g., more foragers due to food scarcity), worker bees 
can adjust roles temporarily, demonstrating flexibility and resilience.

• In times of stress, bees can change roles faster or even backtrack (older bees 
taking on younger roles) to meet the colony’s most urgent needs, showing an 
ability to dynamically balance labor distribution based on environmental 
changes.



We have come to the end of our course.

Ensure that you discuss the activities given.

I am available for any consultations.

Thank you.

End


