
The Food of the Gods on Olympus (1530),
majolica dish attributed to Nicola da Urbino

Ambrosia
In the ancient Greek myths, ambrosia (/æmˈbroʊʒə/, Ancient
Greek: ἀμβροσία, "immortality") is the food or drink of the
Greek gods,[1] often depicted as conferring longevity or
immortality upon whoever consumed it.[2] It was brought to the
gods in Olympus by doves and served by either Hebe or
Ganymede at the heavenly feast.[3][4]

Ambrosia is sometimes depicted in ancient art as distributed by
a nymph labeled with that name and a nurse of Dionysus.[5] In
the myth of Lycurgus, the king attacked Ambrosia and
Dionysus' entourage, causing the god to drive Lycurgus insane.
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Ambrosia is very closely related to the gods' other form of sustenance, nectar. The two terms may not have
originally been distinguished;[6] though in Homer's poems nectar is usually the drink and ambrosia the food of
the gods; it was with ambrosia Hera "cleansed all defilement from her lovely flesh",[7] and with ambrosia
Athena prepared Penelope in her sleep,[8] so that when she appeared for the final time before her suitors, the
effects of years had been stripped away, and they were inflamed with passion at the sight of her. On the other
hand, in Alcman,[9] nectar is the food, and in Sappho[10] and Anaxandrides, ambrosia is the drink.[11] A
character in Aristophanes' Knights says, "I dreamed the goddess poured ambrosia over your head—out of a
ladle." Both descriptions could be correct, as ambrosia could be a liquid considered a food (such as honey).

The consumption of ambrosia was typically reserved for divine beings. Upon his assumption into immortality
on Olympus, Heracles is given ambrosia by Athena, while the hero Tydeus is denied the same thing when the
goddess discovers him eating human brains. In one version of the myth of Tantalus, part of Tantalus' crime is
that after tasting ambrosia himself, he attempts to steal some to give to other mortals.[12] Those who consume
ambrosia typically have ichor, not blood, in their veins.[13]
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Thetis anoints Achilles with
ambrosia, by Johann Balthasar
Probst (1673–1748)

Both nectar and ambrosia are fragrant, and may be used as perfume: in the Odyssey Menelaus and his men are
disguised as seals in untanned seal skins, "...and the deadly smell of the seal skins vexed us sore; but the
goddess saved us; she brought ambrosia and put it under our nostrils."[14] Homer speaks of ambrosial raiment,
ambrosial locks of hair, even the gods' ambrosial sandals.

Among later writers, ambrosia has been so often used with generic meanings of "delightful liquid" that such
late writers as Athenaeus, Paulus and Dioscurides employ it as a technical terms in contexts of cookery,[15]

medicine,[16] and botany.[17] Pliny used the term in connection with different plants, as did early herbalists.[18]

Additionally, some modern ethnomycologists, such as Danny Staples, identify ambrosia with the
hallucinogenic mushroom Amanita muscaria: "...it was the food of the gods, their ambrosia, and nectar was
the pressed sap of its juices", Staples asserts.[19]

W. H. Roscher thinks that both nectar and ambrosia were kinds of honey, in which case their power of
conferring immortality would be due to the supposed healing and cleansing powers of honey,[1] and because
fermented honey (mead) preceded wine as an entheogen in the Aegean world; on some Minoan seals,
goddesses were represented with bee faces (compare Merope and Melissa).

The concept of an immortality drink is attested in at least two ancient Indo-European languages: Greek and
Sanskrit. The Greek ἀμβροσία (ambrosia) is semantically linked to the Sanskrit अमृत (amṛta) as both words
denote a drink or food that gods use to achieve immortality. The two words appear to be derived from the
same Indo-European form *ṇ-mṛ-tós, "un-dying"[20] (n-: negative prefix from which the prefix a- in both
Greek and Sanskrit are derived; mṛ: zero grade of *mer-, "to die"; and -to-: adjectival suffix). A semantically
similar etymology exists for nectar, the beverage of the gods (Greek: νέκταρ néktar) presumed to be a
compound of the PIE roots *nek-, "death", and -*tar, "overcoming".

In one version of the story of the birth of Achilles, Thetis
anoints the infant with ambrosia and passes the child
through the fire to make him immortal but Peleus, appalled,
stops her, leaving only his heel unimmortalised
(Argonautica 4.869–879).
In the Iliad xvi, Apollo washes the black blood from the
corpse of Sarpedon and anoints it with ambrosia, readying
it for its dreamlike return to Sarpedon's native Lycia.
Similarly, Thetis anoints the corpse of Patroclus in order to
preserve it. Ambrosia and nectar are depicted as unguents
(xiv. 170; xix. 38).
In the Odyssey, Calypso is described as having "spread a
table with ambrosia and set it by Hermes, and mixed the
rosy-red nectar." It is ambiguous whether he means the
ambrosia itself is rosy-red, or if he is describing a rosy-red
nectar Hermes drinks along with the ambrosia. Later, Circe
mentions to Odysseus[21] that a flock of doves are the
bringers of ambrosia to Olympus.
In the Odyssey (ix.345–359), Polyphemus likens the wine
given to him by Odysseus to ambrosia and nectar.
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Lycurgus attacking the nymph
Ambrosia (mosaic from
Herculaneum, 45–79 AD)

One of the impieties of Tantalus, according to Pindar, was that he offered to his guests the
ambrosia of the Deathless Ones, a theft akin to that of Prometheus, Karl Kerenyi noted (in
Heroes of the Greeks).[22]

In the Homeric hymn to Aphrodite, the goddess uses "ambrosial bridal oil that she had ready
perfumed."[23]

In the story of Cupid and Psyche as told by Apuleius, Psyche is given ambrosia upon her
completion of the quests set by Venus and her acceptance on Olympus. After she partakes, she
and Cupid are wed as gods.[24]

In the Aeneid, Aeneas encounters his mother in an alternate, or illusory form. When she
became her godly form "Her hair's ambrosia breathed a holy fragrance." [25]

Lycurgus, king of Thrace, forbade the cult of Dionysus, whom he
drove from Thrace, and attacked the gods' entourage when they
celebrated the god. Among them was Ambrosia, who turned herself
into a grapevine to hide from his wrath. Dionysus, enraged by the
king's actions, drove him mad. In his fit of insanity he killed his son,
whom he mistook for a stock of ivy, and then himself.

Amrita, of Hindu mythology, a drink which confers
immortality on the gods, and a cognate of ambrosia
Elixir of life, a potion sought by alchemy to produce
immortality
Ichor, blood of the Greek gods, related to ambrosia
Iðunn's apples in Norse mythology
Manna, food given by God to the Israelites
Peaches of Immortality in Chinese mythology
Pill of Immortality
Silphium
Soma (drink), a ritual drink of importance among the early Indo-Iranians, and the subsequent
Vedic and greater Persian cultures
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Nectar of camellia

An Australian painted lady feeding on
a flower's nectar

Nectar

Nectar is a sugar-rich liquid produced by plants in glands called
nectaries or nectarines, either within the flowers with which it
attracts pollinating animals, or by extrafloral nectaries, which
provide a nutrient source to animal mutualists, which in turn provide
herbivore protection. Common nectar-consuming pollinators include
mosquitoes, hoverflies, wasps, bees, butterflies and moths,
hummingbirds, honeyeaters and bats. Nectar plays a crucial role in the
foraging economics and evolution of nectar-eating species; for
example, nectar foraging behavior is largely responsible for the
divergent evolution of the African honey bee, A. m. scutellata and the
western honey bee.

Nectar is an economically important substance as it is the sugar source
for honey. It is also useful in agriculture and horticulture because the
adult stages of some predatory insects feed on nectar. For example, a
number of parasitoid wasps (e.g. the social wasp species Apoica
flavissima) rely on nectar as a primary food source. In turn, these
wasps then hunt agricultural pest insects as food for their young.

Nectar secretion increases as the flower is visited by pollinators. After
pollination, the nectar is frequently reabsorbed into the plant.[1]
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Nectar is derived from Greek nektar, the fabled drink of eternal life.[2] The word is derived as a compound of
nek, meaning death, and tar, meaning the ability to overcome.[2] The common use of nectar refers to the
"sweet liquid in flowers", first recorded in AD 1600.[2]
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Gymnadenia conopsea flowers with
nectar-filled spur

A nectary or nectarine is floral tissue found in different locations in
the flower, and is one of several secretory floral structures, including
elaiophores and osmophores, producing nectar, oil and scent
respectively. The function of these structures is to attract potential
pollinators, which may include insects, including bees and moths, and
vertebrates such as humming birds and bats. Nectaries can occur on
any floral part, but they may also represent a modified part or a novel
structure.[3] The different types of floral nectaries include;[4]

receptacle (receptacular: extrastaminal, intrastaminal,
interstaminal)
hypanthium (hypanthial)
tepals (perigonal, tepal)
sepals (sepal)
petal (petal, corolla)
stamen (staminal, androecial: filament, anther, staminodal)
pistil (gynoecial: stigmatic, stylar)

pistillodes (pistillodal, carpellodial)
ovaries (ovarian: non-septal, septal, gynopleural)

Most members of Lamiaceae have a nectariferous disc which surrounds the ovary base and derived from
developing ovarian tissue. In most Brassicaceae the nectary is at the base of the stamen filament. Many
monocotyledons have septal nectaries, which are at the unfused margins of the carpels. These exude nectar
from small pores on the surface of the gynoecium. Nectaries may also vary in color, number, and symmetry.[5]

Nectaries can also be categorized as structural or non-structural. Structural nectaries refer to specific areas of
tissue that exude nectar, such as the types of floral nectaries previously listed. Non-structural nectaries secrete
nectar infrequently from non-differentiated tissues.[6] The different types of floral nectaries coevolved
depending on the pollinator that feeds on the plant's nectar. Nectar is secreted from epidermal cells of the
nectaries, which have a dense cytoplasm, by means of trichomes or modified stomata. Adjacent vascular tissue
conducts phloem bringing sugars to the secretory region, where it is secreted from the cells through vesicles
packaged by the endoplasmic reticulum.[7] The adjacent subepidermal cells may also be secretory.[3] Flowers
that have longer nectaries sometimes have a vascular strand in the nectary to assist in transport over a longer
distance.[8][3]

Pollinators feed on the nectar and depending on the location of the nectary the pollinator assists in fertilization
and outcrossing of the plant as they brush against the reproductive organs, the stamen and pistil, of the plant
and pick up or deposit pollen.[9] Nectar from floral nectaries is sometimes used as a reward to insects, such as
ants, that protect the plant from predators. Many floral families have evolved a nectar spur. These spurs are
projections of various lengths formed from different tissues, such as the petals or sepals. They allow for
pollinators to land on the elongated tissue and more easily reach the nectaries and obtain the nectar reward.[5]

Different characteristics of the spur, such as its length or position in the flower, may determine the type of
pollinator that visits the flower.[10]

Defense from herbivory is often one of the roles of extrafloral nectaries. Floral nectaries can also be involved
in defense. In addition to the sugars found in nectar, certain proteins may also be found in nectar secreted by
floral nectaries. In tobacco plants, these proteins have antimicrobial and antifungal properties and can be
secreted to defend the gynoecium from certain pathogens.[11]

Floral nectaries
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Extrafloral nectaries on the
petiole of a wild cherry
(Prunus avium) leaf

Extrafloral nectaries on a red
stinkwood (Prunus africana)
leaf

Ants on extrafloral nectaries in the
lower surface of a young Drynaria
quercifolia frond

Floral nectaries have evolved and diverged into the different types of nectaries due to the various pollinators
that visit the flowers. In Melastomataceae, different types of floral nectaries have evolved and been lost many
times. Flowers that ancestrally produced nectar and had nectaries may have lost their ability to produce nectar
due to a lack of nectar consumption by pollinators, such as certain species of bees. Instead they focused on
energy allocation to pollen production. Species of angiosperms that have nectaries use the nectar to attract
pollinators that consume the nectar, such as birds and butterflies.[12] In Bromeliaceae, septal nectaries (a form
of gynoecial nectary) are common in species that are insect or bird pollinated. In species that are wind
pollinated, nectaries are often absent because there is no pollinator to provide a reward for.[13] In flowers that
are generally pollinated by a long-tongued organism such as certain flies, moths, butterflies, and birds,
nectaries in the ovaries are common because they are able to reach the nectar reward when pollinating. Sepal
and petal nectaries are often more common in species that are pollinated by short-tongued insects that cannot
reach so far into the flower.[14]

Extrafloral nectaries (also known as extranuptial nectaries) are specialised nectar-secreting plant glands that
develop outside of flowers and are not involved in pollination, generally on the leaf or petiole (foliar nectaries)
and often in relation to the leaf venation.[15][16] They are highly diverse in form, location, size, and
mechanism. They have been described in virtually all above-ground plant parts—including stipules,
cotyledons, fruits, and stems, among others. They range from single-celled trichomes to complex cup-like
structures that may or may not be vascularized. Like floral nectaries, they consist of groups of glandular
trichomes (e.g. Hibiscus spp.) or elongated secretory epidermal cells. The latter are often associated with
underlying vascular tissue. They may be associated with specialised pockets (domatia), pits or raised regions
(e.g. Euphorbiaceae). The leaves of some tropical eudicots (e.g. Fabaceae) and magnoliids (e.g. Piperaceae)
possess pearl glands or bodies which are globular trichomes specialised to attract ants. They secrete matter that
is particularly rich in carbohydrates, proteins and lipids.[15][17]

While their function is not always
clear, and may be related to
regulation of sugars, in most cases
they appear to facilitate plant insect
relationships.[15] In contrast to
floral nectaries, nectar produced
outside the flower generally have a
defensive function. The nectar
attracts predatory insects which will
eat both the nectar and any plant-
eating insects around, thus
functioning as 'bodyguards'.[18]

Foraging predatory insects show a
preference for plants with
extrafloral nectaries, particularly
some species of ants and wasps,
which have been observed to
defend the plants bearing them.
Acacia is one example of a plant whose nectaries attract ants, which protect
the plant from other insect herbivores.[15][16] Among passion flowers, for
example, extrafloral nectaries prevent herbivores by attracting ants and
deterring two species of butterflies from laying eggs.[19] In many

carnivorous plants, extrafloral nectaries are also used to attract insect prey.[20]

Extrafloral nectaries
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Loxura atymnus butterflies and
yellow crazy ants consuming nectar
secreted from the extrafloral
nectaries of a Spathoglottis plicata
bud

Nylanderia flavipes ant visiting
extrafloral nectaries of Senna

Darwin understood that extrafloral nectar "though small in quantity, is
greedily sought by insects" but believed that "their visits do not in any
way benefit the plant".[21] Instead, he believed that extrafloral
nectaries were excretory in nature (hydathodes). Their defensive
functions were first recognized by the Italian botanist Federico
Delpino in his important monograph Funzione mirmecofila nel regno
vegetale (1886). Delpino's study was inspired by a disagreement with
Charles Darwin, with whom he corresponded regularly.[21]

Extrafloral nectaries have been reported in over 3941 species of
vascular plants belonging to 745 genera and 108 families, 99.7% of
which belong to flowering plants (angiosperms), comprising 1.0 to
1.8% of all known species. They are most common among eudicots,
occurring in 3642 species (of 654 genera and 89 families), particularly
among rosids which comprise more than half of the known
occurrences. The families showing the most recorded occurrences of
extrafloral nectaries are Fabaceae, with 1069 species, Passifloraceae,
with 438 species, and Malvaceae, with 301 species. The genera with
the most recorded occurrences are Passiflora (322 species,
Passifloraceae), Inga (294 species, Fabaceae), and Acacia (204
species, Fabaceae).[17] Other genera with extrafloral nectaries include
Salix (Salicaceae), Prunus (Rosaceae) and Gossypium
(Malvaceae).[19]

Foliar nectaries have also been observed in 39 species of ferns
belonging to seven genera and four families of Cyatheales and
Polypodiales.[17] They are absent, however, in bryophytes,
gymnosperms, early angiosperms, magnoliids, and members of
Apiales among the eudicots.[17] Phylogenetic studies and the wide
distribution of extrafloral nectaries among vascular plants point to
multiple independent evolutionary origins of extrafloral nectaries in at
least 457 independent lineages.[17]

The main ingredients in nectar are sugars in varying proportions of sucrose, glucose, and fructose.[22] In
addition, nectars have diverse other phytochemicals serving to both attract pollinators and discourage
predators.[23][6] Carbohydrates, amino acids, and volatiles function to attract some species, whereas alkaloids
and polyphenols appear to provide a protective function.[23]

The Nicotiana attenuata, a tobacco plant native to the US state of Utah, uses several volatile aromas to attract
pollinating birds and moths. The strongest such aroma is benzylacetone, but the plant also adds bitter nicotine,
which is less aromatic, so may not be detected by the bird until after taking a drink. Researchers speculate the
purpose of this addition is to discourage the forager after only a sip, motivating it to visit other plants, therefore
maximizing the pollination efficiency gained by the plant for a minimum nectar output.[6][24] Neurotoxins such
as aesculin are present in some nectars such as that of the California buckeye.[25] Nectar contains water,
carbohydrates, amino acids, ions and numerous other compounds.[1][6][26]

Components

Other floral secretory structures

https://en.wikipedia.org/wiki/File:Loxura_atymnus-Kadavoor-2018-06-18-001.jpg
https://en.wikipedia.org/wiki/Loxura_atymnus
https://en.wikipedia.org/wiki/Yellow_crazy_ant
https://en.wikipedia.org/wiki/Spathoglottis_plicata
https://en.wikipedia.org/wiki/File:Nylanderia_flavipes_extrafloral_nectary.jpg
https://en.wikipedia.org/w/index.php?title=Nylanderia_flavipes&action=edit&redlink=1
https://en.wikipedia.org/wiki/Senna_(plant)
https://en.wikipedia.org/wiki/Excretion
https://en.wikipedia.org/wiki/Hydathode
https://en.wikipedia.org/wiki/Italian_people
https://en.wikipedia.org/wiki/Botanist
https://en.wikipedia.org/wiki/Federico_Delpino
https://en.wikipedia.org/wiki/Monograph
https://en.wikipedia.org/wiki/Charles_Darwin
https://en.wikipedia.org/wiki/Vascular_plant
https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/Family_(biology)
https://en.wikipedia.org/wiki/Flowering_plant
https://en.wikipedia.org/wiki/Eudicot
https://en.wikipedia.org/wiki/Rosids
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Passifloraceae
https://en.wikipedia.org/wiki/Malvaceae
https://en.wikipedia.org/wiki/Passiflora
https://en.wikipedia.org/wiki/Inga
https://en.wikipedia.org/wiki/Acacia
https://en.wikipedia.org/wiki/Salix
https://en.wikipedia.org/wiki/Salicaceae
https://en.wikipedia.org/wiki/Prunus
https://en.wikipedia.org/wiki/Rosaceae
https://en.wikipedia.org/wiki/Gossypium
https://en.wikipedia.org/wiki/Malvaceae
https://en.wikipedia.org/wiki/Fern
https://en.wikipedia.org/wiki/Cyatheales
https://en.wikipedia.org/wiki/Polypodiales
https://en.wikipedia.org/wiki/Bryophyte
https://en.wikipedia.org/wiki/Gymnosperm
https://en.wikipedia.org/wiki/Angiosperm
https://en.wikipedia.org/wiki/Magnoliids
https://en.wikipedia.org/wiki/Apiales
https://en.wikipedia.org/wiki/Phylogenetic
https://en.wikipedia.org/wiki/Evolution
https://en.wikipedia.org/wiki/Sucrose
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Fructose
https://en.wikipedia.org/wiki/Phytochemical
https://en.wikipedia.org/wiki/Carbohydrate
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Volatile_organic_compound
https://en.wikipedia.org/wiki/Alkaloid
https://en.wikipedia.org/wiki/Polyphenol
https://en.wikipedia.org/wiki/Utah
https://en.wikipedia.org/wiki/Volatility_(chemistry)
https://en.wikipedia.org/wiki/Benzylacetone
https://en.wikipedia.org/wiki/Nicotine
https://en.wikipedia.org/wiki/Aesculin
https://en.wikipedia.org/wiki/California_buckeye
https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Ion


Some insect pollinated plants lack nectaries, but attract pollinators through other secretory structures.
Elaiophores are similar to nectaries but are oil secreting. Osmophores are modified structural structures that
produce volatile scents. In orchids these have pheromone qualities. Osmophores have thick domed or papillate
epidermis and dense cytoplasm. Platanthera bifolia produces a nocturnal scent from the labellum epidermis.
Ophrys labella have dome-shaped, papillate, dark-staining epidermal cells forming osmophores. Narcissus emit
pollinator specific volatiles from the corona.[3]

Nectar guide
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Nectarivore
Northern American nectar sources for honey bees
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