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Beekeeping success, whether commercial or small-scale, depends heavily on the steady
availability of nectar and pollen. Although honey bees possess remarkable abilities to
store food and regulate colony metabolism, modern agricultural systems and climatic
extremes often push colonies beyond their natural limits. In large parts of Northern India—
including Punjab, Haryana, and the Indo-Gangetic plains—extended gaps in floral
availability are common and frequently result in colony weakening or losses.

These resource-poor phases, known as dearth periods, are not simply times when
flowers are scarce. They represent a critical imbalance where the energy spent by bees in
foraging, thermoregulation, and maintenance exceeds the nutritional gain from the
environment. In addition, shortages of pollen lead to deficits in proteins, amino acids, and
sterols that are essential for brood rearing and immune function.

If colonies are left unsupported during dearth, a predictable sequence of stress
responses occurs: reduction or cessation of egg laying, larval cannibalism to recycle nutrients,
shrinking adult populations, increased disease susceptibility, and in severe cases, absconding
or colony collapse. This document presents a comprehensive, research-informed feeding
strategy that goes beyond routine sugar feeding and integrates carbohydrate, protein,
micronutrient, and environmental management for sustainable dearth survival.

Dearth Patterns in Northern India

Effective feeding programs must align with local floral phenology. Northern India typically
experiences two major dearth phases each year, separated by short recovery periods.

Summer Dearth (Mid-April to Mid-June): After the harvest of rabi crops such as mustard
and wheat, the landscape dries rapidly. Daytime temperatures often exceed 4045 °C, causing
nectar secretion to stop and pollen quality to decline. Colonies face intense heat stress,
consuming large amounts of carbohydrates merely to collect water and cool the hive.
Monsoon Dearth (July to September): During the monsoon, rainfall and humidity restrict
foraging flights. Although some crops flower, pollen is frequently washed away or
contaminated by fungi. Inside the hive, damp conditions favour diseases like chalkbrood,
while stored food reserves decline quickly.

Transitional Phase (October—-November): With the onset of early mustard (toria) bloom,
colonies begin to recover. Management emphasis shifts from survival feeding to stimulative
feeding aimed at rebuilding population strength for the winter and upcoming honey flow.

Physiological Effects of Nutritional Deficiency

Nutritional stress affects bees at both individual and colony levels.

e Underdevelopment of Hypopharyngeal Glands: Nurse bees require protein-rich diets
to produce royal jelly. Without pollen, these glands shrink, resulting in poorly nourished
larvae and patchy brood patterns.
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o Reduced Vitellogenin Levels: Vitellogenin acts as a protein reserve and immune
regulator. Bees reared during dearth have lower reserves, shorter lifespans, and weaker
immunity.

« Disruption of Gut Microbiota: Starvation alters gut conditions, encouraging pathogens
such as Nosema spp., which further reduce nutrient absorption and accelerate colony
decline.

Carbohydrate Feeding: Principles and Practices

Carbohydrates fuel all hive activities, including flight, brood heating, wax secretion, and

cooling. During dearth, feeding aims to maintain metabolism rather than promote honey

storage.

Suitable Sugar Sources

White crystalline sucrose remains the safest and most effective carbohydrate source for bees.

It closely resembles natural nectar sugars and is easily inverted by bee enzymes. Unrefined

sugars, jaggery, molasses, and dairy products must be avoided due to indigestible sugars and

mineral impurities that cause dysentery and toxicity.

Syrup Concentration and Colony Response

Different sugar-to-water ratios trigger different behavioural responses:

e 1:1(50%) — Mimics light nectar and stimulates brood rearing and wax production.

e 1:1.50r 1:2 (33-40%) — Supplies energy along with water, ideal for heat stress periods.

e 2:1 (67%) — Encourages storage and is useful for winter preparation or emergency
feeding.

In extreme summer heat, thinner syrups are preferable because they reduce the need for

additional water for dilution.

Inverted Sugar Syrup: A More Efficient Feed

In nature, many nectars already contain inverted sugars (glucose and fructose). Pre-inverting
sucrose before feeding reduces enzymatic workload on bees, particularly valuable for stressed
or overwintering workers.

Advantages include:

o Improved metabolic efficiency and longevity

o Reduced crystallization in feeders

o Lower pH, which suppresses microbial growth and supports gut health

Preparation Method (Acid Hydrolysis): Dissolve 1 kg sugar in 500 ml water, add a small
amount of citric acid or lemon juice, and gently heat without vigorous boiling. Overheating
must be avoided to prevent formation of hydroxymethylfurfural (HMF), which is toxic to
bees.

Feeding Safety and Robbing Prevention

Feeding during dearth can provoke robbing behaviour. To minimize losses:
o Use internal feeders only (top or frame feeders)

e Feed at dusk to limit scent spread

« Reduce hive entrances to aid defence

Protein Nutrition: Pollen Substitutes and Supplements

Protein availability determines brood production and colony recovery speed. Pollen shortages

are often more damaging than nectar shortages.

Supplements vs. Substitutes: Pollen supplements contain some natural pollen and are highly

effective but must be sterilized to prevent disease spread. Substitutes rely entirely on plant or

microbial proteins and offer better biosecurity.

Key Protein Ingredients

o Defatted Soy Flour: High protein source when properly heat-treated.

e Brewer’s Yeast: Supplies B-vitamins and complements amino acid profiles.

e Roasted Pulse Flours (Gram/Pea): Locally available, palatable, and effective
alternatives.
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o Skimmed Milk Powder: Improves texture and acceptance when used in limited amounts.
Sample Balanced Formula: A blend of soy flour, brewer’s yeast, skimmed milk powder,
and sugar bound with thick syrup can be prepared into patties and placed directly over brood

frames.

Functional Additives and Micronutrients
o Lemongrass Oil: Enhances feed acceptance when used sparingly (1-2 drops per litre).
e Probiotics: Support gut microbiota and improve resistance against Nosema.

e Vitamin C: Acts as an antioxidant and improves diet stability.

Environmental Support During Dearth
Nutritional inputs are most effective when combined with microclimate management.
e Provide constant access to clean water using safe landing surfaces.
o Ensure adequate shade and ventilation.

o Use evaporative cooling methods such as wet gunny cloths during peak heat.

Seasonal Feeding Calendar (Northern India)
Management strategies should shift with seasonal conditions, ranging from minimal
intervention during major honey flows to intensive carbohydrate-protein support during

summer and monsoon dearths.

Jan - Spring Flow
Feb (Mustard/Eucalyptus)

STOP
Rapid Brood Feeding: Prevent
Expansion sugar adulteration

of honey.

Trap pollen for
summer storage.
Add supers

March - . . Ensure 5-10kg
Mid- Transition Peak Population, Monitor stores honey is left for
. Honey Harvest after harvest.
April the colony.
Feed Thin Syrup
(1:1.5): For
. ; . Shade
AMIr(ijI-- Summer Dearth (Heat Heat Stress, hydration/cooli ng. management.
b Wave) Brood Reduction . Water provision
June Pollen Patties: To (Dripping Pitcher)
maintain brood ppIng '
nucleus.
Feed Thick Syrup
(2:1): If stores Prevent dampness
July - Monsoon Dearth . . low. PREsS.
: - - Starvation Risk, Watch for
Mid- (Rain/Humidity .
Pollen Washout . robbing. Feed
Sept ) Pollen Patties: inverted svru
Critical as pollen yrup.
washes out.
Stimulative
SLate Autumn Build-up Recovery, Feeding (1:1): Pus_h for brood
ept - . Queen Resumes . rearing to create
(Pre-Toria) : With Lemongrass A "
Oct Laying oil Winter Bees.
Winter Stores:
EnsusrteO}eSS-ZOkg Insulation. Reduce
Nov - . Broodless/Red ' entrances. No
Winter (Cold) o .
Dec uced Brood liquid feed if
Feed <10°C
Fondant/Dry '
Sugar: If low.
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Conclusion

Effective dearth management in apiculture requires an integrated approach that combines
appropriate feeding formulations with environmental control. By aligning carbohydrate and
protein nutrition with regional floral cycles and colony physiology, beekeepers can
significantly reduce stress-related losses, improve disease resistance, and ensure faster
recovery when forage becomes available. This scientifically grounded yet practical
framework supports resilient and productive colonies under the challenging conditions of
Northern India.
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