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Surely there is a lesson for you in the cattle: We provide you to drink out of that which is in
their bellies between the faeces and the blood - pure milk - which is a palatable drink for
those who take it.

And out of the fruits of date-palms and grapes you derive intoxicants as well as wholesome
sustenance. Surely there is a sign for those who use reason.
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Your Lord inspired the bee, saying: "Set up hives in the mountains and in the trees and in the trellises
that people put up, then suck the juice of every kind of fruit and keep treading the ways of your Lord
which have been made easy." There comes forth from their bellies a drink varied in colors, wherein there
is healing for men. Verily there is a sign in this for those who reflect. Allah has created you, and then He
causes you to die. Some of you have your lives prolonged to an abject old age, when one loses all
knowledge after having acquired it. Allah is All-Kknowing, All-Powerful.
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Allah has favored some of you with more worldly provisions than others. Then those who

are more favored do not give away their provisions to their slaves lest they become equal
sharers in it. Do they, then, deny the favor of Allah?
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And Allah has given you spouses from your kind, and has granted you through your spouses, sons
and grandsons, and has provided you wholesome things as sustenance. (After knowing all this),
do they still believe in falsehood and deny Allah's bounty, and worship instead of Allah, those
helpless beings who have no control over providing them any sustenance from the heavens and
the earth; do you worship those who have no power to do anything of this sort? So do not strike
any similitudes to Allah. Allah knows whereas you do not know.
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Honeybee, Honeybee Comb, and Honey

Intricate Structure: of honeybee comb (marvels of natural engineering, wonders of
geometry, storage technology it offers maximum storage space with minimal
material use, reducing the amount of wax needed for construction.)

Construction Process: Worker bees secrete beeswax from specialized glands on their
abdomens, which they chew and mold into the hexagonal cells. Bees use their bodies as
templates to maintain uniform cell size and shape, demonstrating an innate and precise
building instinct.

Thermoregulation and Strength of the honeybee comb): The comb's architecture allows
for effective thermoregulation, crucial for maintaining the hive’s internal temperature to
nurture brood and store food. The design also offers remarkable structural strength
relative to its weight, enabling it to support large quantities of honey and brood.

Diverse Functions and tasks within the Honeybee comb:

Nurseries for Brood: Cells house the hive’s larvae and pupae during development. Storage
Units: Cells store honey and pollen, providing food reserves that sustain the colony
through winter. Communication Hub: The comb structure aids the transmission of
vibrational signals used in the "waggle dance," a method bees use to communicate the
direction and distance to food sources.
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Honeybee, Honeybee Comb, and Honey

Amazing communication - the transmission of vibrational signals used in the "waggle
dance," to communicate the direction and distance to food sources.

Miraculous Efficiency - honeycomb optimization for survival and efficiency - the strategic
use of the comb for brooding, storage, and communication highlights the honeybee’s
ability to engineer a multi-functional facility that is both resilient and sustainable.

Nectar Collection - Worker bees, are responsible for foraging. They venture out, traveling
up to 5 miles from their hive to gather nectar from flowers using their long, tube-like
tongues (proboscises). Then conversion to honey (through enzymatic process), controlling
the water contents

Roles and Functions of Honeybees: within the colony ( Division of labor, defense,
Drones, sting operations................Foraging Range, Homing Ability, Navigation Skills ,
Pollination”, Environmental Indicators.

Navigation Skills of Honeybees: Honeybees possess remarkable navigational skills that
allow them to find the most efficient routes between their hive and various floral
resources. They use a combination of the sun's position, polarized light patterns in the
sky, and visual landmarks to navigate.




Honeybee, Honeybee Comb, and Honey

§ - Solar Navigation: Bees have an internal clock that helps them track the sun's position,
allowing them to adjust their flight paths during the day as the sun moves across the
sky. This "solar compass" is crucial for their ability to find the most direct routes to
and from food sources.

Polarized Light (Navigation): Even on cloudy days, bees can use the polarization patterns
in the sky—light waves oriented in specific directions—to orient themselves. Their eyes
are specially adapted to detect this polarized light, giving them the ability to maintain
their navigational bearings without direct sunlight.

References & further reading:

Karihaloo, B. L., & Zhang, K. (2013). Honeybee combs: How the circular cells transform into rounded hexagons. Journal of the
Royal Society Interface, 10(86), 20130299. This paper explains the geometric efficiency and construction of honeybee combs.

Pirk, C. W., Hepburn, H. R., Radloff, S. E., & Tautz, J. (2004). Honeybee combs: Construction through a liquid equilibrium
process? Naturwissenschaften, 91(7), 350-353. This study looks into the physical properties of wax and comb construction.

Seeley, T. D. (1995). The Wisdom of the Hive: The Social Physiology of Honey Bee Colonies. Harvard University Press. This book
provides extensive insights into the behavior of honeybees, focusing on their social structure and foraging behavior.

Dyer, F. C. (2002). The Biology of the Dance Language. Annual Review of Entomology, 47, 917-949. This review discusses the
sophisticated dance language of honeybees used for navigation and communication.
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