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Essential Orchids
Orchids are one of the oldest and largest families in the plant kingdom with over 25,000 species
worldwide. Through the millions of years of their existence, they developed complex
relationships with their pollinators, animal communities, and environment in general. Today,
orchids are now among the most widely grown and popular flowering potted plants in the
world. With modern scientific cultivation, there are over 100,000 varieties of orchids and the
number is increasing. However, in the wild populations are declining; many orchids are on the
endangered lists, and almost all collecting of orchids is banned.
What Makes an Orchid an Orchid?
All orchids share three basic characteristics:
● Three sepals
● Three petals. In most orchids, one of these is highly modified and called a lip, or
labellum. These are easy to see in most of the common orchids, and act as a landing pad
for insect pollinators.
● A column. In most flowers the male (stamen) and female (pistil) reproductive structures
are separate. However, all orchids have male and female parts fused into a single
structure commonly called a ‘column’--often visible protruding from the center. Despite
the fused sex organs, orchids have evolved a highly efficient system of ensuring that
self-pollination never takes place.
Natural History
Orchids are one of the most successful, diverse, and adaptable family of plants.
● Orchids evolved about 120 million years ago.
● At least 64 million years ago orchids lump pollen into sticky balls, called pollinia, so that
pollinators would not lose any grains before reaching other orchids.
● By 35 million years ago, many orchids became epiphytes, plants that cling to trees,
opening new habitats and increasing orchid diversity
○ To make up for having their roots exposed, some lineages adopted a kind of
water-saving photosynthesis called crassulacean acid metabolism that likely
helped them survive on only fog and rain.
Flowers and Pollination
● Some orchids flower only once or twice a year at very specific times. Others are almost
constantly in bloom.
○ For those that only flower once, a temperature signal helps achieve
simultaneous bloom. Several days after a trigger temperature is reached, all the
individual plants flower at the same time, thus allowing cross pollination.
● Orchids commonly use nectar to entice pollinators, but they also employ color, shape,
fragrance, and even mimicry.
○ Some orchids create a lure and have flowers on long stems that dance in the
breeze and look amazingly like butterflies.
○ Orchids can look like a female insect. During an attempted mating with the
flower, a male insect will collect pollen, which it deposits during its next amorous
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encounter.
○ Orchids pollinated by hummingbirds and butterflies tend to have red, orange, or
pink tubular--but not necessarily fragrant--flowers. They frequently have yellow
blotchy patterns to mimic the anthers and pollen of the other plant types visited
by these nectar lovers, but often offer no nectar reward.
● Where the pollinia become physically attached to the pollinator is individual to each
species.
○ Structural differences in orchid flowers ensure that the pollinia attach to a part
of a bee specific to each orchid species: the pollinia of one may attach to the
insect’s eye, that of another to the top of the thorax, and that of a third to a
foreleg, etc. When the pollinia-loaded bee encounters an orchid flower, only the
pollinia in the proper position for that species will contact with the stigma and
accomplish pollination.
○ Some orchid species have hinged lips, or slippery chambers, that snap shut or tip
closed or otherwise temporarily trap the insect, pinning it against the column so
that the pollinia can be properly secured.
● Some orchids rely on crawling insects and produce long petals that trail downwards until
they touch the ground or another object, and create a path to the flowers.
● Interestingly, orchids can reproduce in the wild without this pollination process. As
epiphytes it is not uncommon to have a part of the host tree, or a part of the orchid
plant itself, break off in high winds, storms or other adverse situations. These parts of
orchid plants that break off and spread across a forest continue to thrive wherever they
land, as long as it is hospitable to their specific needs.
Germination and growth
● Most orchids need very specific environments to grow. So that at least some seeds find
hospitable conditions, orchids produce vast amounts of minute, wind distributed seeds:
one individual orchid capsule can have 3.5 million seeds.
● Because orchid seeds are so small, they contain virtually no energy source to sustain the
plant as it develops roots and leaves. To germinate in the wild, orchids must become
infected by a fungus that produces the substances necessary for germination and
growth.
● It generally takes most wild orchids five to seven years to reach blooming size. Mortality
rates are high during the fragile early stages of orchid growth.
Human History: Ethnobotany
Orchids and humans have a long relationship:
● People around the world used orchids medicinally.
● The earliest written evidence of their presence is in the form of Chinese and Japanese
drawings and literature circa 700 BCE
● The ancient Greeks deemed certain orchids to be aphrodisiacs.
● Dioscorides, a Greek medical botanist and physician, first identified them clearly as
‘orchids’ in the 1st century.
● The Totonic people of modern-day Mexico, and then the Aztecs that conquered them,
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cultivated the seed pods of the vanilla orchid as a flavoring. It has since become one of
the most popular flavorings in the world.
Orchid Mania/Orchid Delirium
● At the start of the 18th century, orchid collecting became established in many parts of
the world because of their attractive, unusual flowers and intoxicating fragrances.
○ Cultivating orchids became somewhat mainstream in 1818 when a man by the
name of William Cattleya bloomed the first Cattleya orchid. Unpacking plants he
shipped home (not orchids), he noticed the strange plants used as packing
material. He potted some of them, and months later one of Cattleyas bloomed.
The orchid world is still feeling the impact of that single plant.
○ During the mid-19th century Victorian era “Orchid Hunters” popularized the
orchid among horticulturists. While many of the orchids we grow today are
named after these hunters, there was little concern among them for orchid
conservation. One, Josef Warscewicz, even boasted that he plundered all of
Quito and Cuenca of its orchids.
○ Hybridization of orchids became very popular during this era and Frederick
Sander, Queen Victoria’s royal orchid grower, published the first list of orchid
hybrids.
Orchids Today
● In 1922, Louis Knudson discovered that nearly 100 percent germination could be
achieved by starting seeds in flask on sterile media fortified with nutrients to feed the
young plants. Some years later the process of mericloning was developed. Mericloning,
or meristem propagation, is achieved by removing tissue from the parent orchid to
produce new plants. This allowed the mass production and marketing of cloned orchids.
Today, many orchid plants may be kept within the average centrally heated home.
● Orchids are Endangered
○ Many orchids are on the endangered lists, and almost all collecting of wild
orchids is banned. Sadly, due to habitat loss and extensive collecting, orchid
species are becoming extinct faster than they can be described and classified.
○ The American Orchid Society advocates the purchase of only artificially
propagated orchids, either from meristems (clones) or seeds, which will help
discourage the collecting of orchid species at home and abroad.
For a comprehensive discussion of orchid ecology, consult the monumental work The Orchids:
Natural History and Classification (1981, 1990), by Robert L. Dressler.
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Most plants absorb nitrogen from the soil through their roots. But carnivorous plants absorb
nitrogen from their animal prey through their leaves specially modified as traps. Because
insects are one of the most common prey items for most carnivorous plants, they are
sometimes called insectivorous plants.
What makes a carnivorous plant?
● Most carnivorous species are green plants that make food though photosynthesis (using
chlorophyll to convert sunlight, water, and carbon dioxide into sugar). Consuming
animals provides nitrogen and other minerals necessary for this process.
● Using enzymes or bacteria, carnivorous plants digest their prey through a process similar
to digestion in animals. The end products, particularly nitrogenous compounds and
salts, are absorbed by the plants to enable their survival under otherwise marginal or
hostile environmental conditions.
Natural History
● Carnivory in plants has evolved independently about six times across several families
and orders. The more than 600 known species of carnivorous plants constitute a very
diverse group, in some cases having little more in common than their carnivorous habit.
● The most common habitat for these plants is in bogs and fens, where nutrient
concentrations (particularly nitrogen) are low but water and sunshine seasonally
abundant.
● On the whole, carnivorous plants are relatively small, but large varieties also exist.
● Carnivorous plants are especially adapted for capturing and digesting various
invertebrates, and occasionally even small frogs and mammals.
Traps
● The conspicuous trapping mechanism, which is always a modified leaf, draws special
attention to these plants.
● Pitfall traps evolved independently in four plant groups and sticky traps, in at least
three. These are examples of convergent evolution. In contrast, the snap trap and
lobster-pot traps evolved only once among carnivorous plants.
o Pitfall traps, such as those found in pitcher plants, are among the most common
types of traps and employ a hollow, lidded leaf filled with liquid to passively
collect and digest prey.
o Flypaper (or sticky or adhesive) traps can be active or passive and rely on sticky
mucilage, either directly on the leaf surface (butterworts) or on gland-tipped
hairs (sundews), to capture prey.
o Snap traps (or steel traps), such as those of the Venus flytrap (Dionaea
muscipula) and waterwheel plant are hinged leaves that snap shut when trigger
hairs are touched. They use rapid leaf movements to actively ensnare insects.
o Bladder traps (or suction traps) unique to bladderworts (genus Utricularia), are
highly modified leaves in the shape of a bladder with a hinged door lined with
trigger hairs and actively suck in small organisms using a partial vacuum.
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o Lobster-pot traps, found predominantly in corkscrew plants (genus Genlisea), are
twisted tubular channels lined with hairs and glands and employ downwardpointing hairs to force prey deeper into the trap.
● Digestion of the prey can take several days. The soft, inner parts of the insect are
digested, but not the tough, outer part called the exoskeleton.
o In flytraps, at the end of the digestive process, which can take from five to
twelve days, the trap reabsorbs the digestive fluid and then reopens. The time it
takes for the trap to reopen depends on the size of the insect, temperature, the
age of the trap, and the number of times it has gone through this process.
o In pitcher plants, rainwater inside a pitcher plant hosts a complex system of
aquatic life, including mosquito, fly, and midge larvae; mites; rotifers; copepods;
nematodes; and multicellular algae. These tiny organisms are crucial to the
pitcher plant's ability to process food. They create what scientists call a
'processing chain': when a bug drowns in the pitcher's toxic rainwater, midge
larvae swim up and shred it to smaller pieces, bacteria eat the shredded pieces,
rotifers eat the bacteria, and the pitcher plant absorbs the rotifers' waste.
Reproduction
● Mature carnivorous plants may produce flowers on a tall stalk far above the leaves.
Flowers must be far away from the traps so insects pollinating the flowers do not get
trapped.
Human History
● In the wild, most carnivorous plants are relatively rare.
● Habitat destruction and over collection are two of the greatest conservation threats to
carnivorous plants. If you are interested in growing carnivorous plants in your home or
classroom, purchase the plants from a reputable grower who uses tissue culture or
vegetative means to grow the plant, or starts them from seeds.

https://botany.org/Carnivorous_Plants/
https://www.britannica.com/plant/carnivorous-plant
https://www.sciencedaily.com/releases/2013/04/130402182653.htm
https://botany.org/bsa/misc/carn.html

5

Orchid Room Highlights
Val Adams, 2014 (Updated by Denys Welk, 2016)
(see Jen’s Orchid handout for in-depth information)
Believed to be the largest family of flowering plants in the world. Up to 30,000 species. On
all continents except Antarctica.
Classified by how they live and survive:
Epiphytes – grow on other plants/trees. Receive nutrients from moisture in air and debris
collecting on roots. Most found in tropical rainforests.
• moth orchids – Phalaenopsis. The “beginner’s” orchid.
o can bloom up to 3 times a year; blooms can last six months
• Cattleya Alliance
o were widely used in corsages
• Oncidium Alliance – “dancing lady” flowers
o Sharry Baby variety has chocolate/vanilla scent
• Dendrobium
o can be deciduous or evergreen
Terrestrial – grow in the ground
• Ladyslipper
o Flower has pouch for lip to aid in pollination; insect falls in and must
crawl out up a “staircase” through pollen
Lithophytes - climb on rocky surfaces. Receive nutrients as epiphytes do.
Orchid Flower structure – flowers are very diverse; structure is uniform
• Six segments – three petals (3rd is a lip); three sepals
• Modifications in structure accommodate specific pollinators
Pollination “tricks” – adaptations to attract the right pollinators
• shape or color of lip
• aroma – sweet or rotten (for flies)
• can mimic a favorite food or take on appearance of a female bee
Orchids of Note
• Vanilla orchid – vine with flowers that bloom only one day
o climbing vine climb
o pollinated by hand or Melipone bee by mid-morning
o fruit is a pod (not a bean) – ripens 8-9 months then cured for up to 6
months
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Also in the Orchid Room
Bromeliads – over 3000 species and expanding as new ones discovered
• epiphytes and terrestrials
o Tillandsias or “air plants” – roots cling to host hardening like wire
o Spanish moss – see Fern room notes
o Pineapple – grows in the ground
• Bromeliad characteristics
o rosette of leaves creates a water reservoir to collect nutrients (debris,
insects)
o foliage and flowers come in many shapes, sizes, colors
o plant blooms once then puts energy into producing pups
Tropical Cacti – mostly epiphytes
• Varieties include
o Christmas cactus – blooms Dec- Feb
o Thanksgiving cactus – blooms Oct-Nov
o Easter cactus - blooms March/April
o Rhipsalis – found in New World rainforests
▪ Largest genus of epiphytic cactus
▪ Have fine hairs instead of spines
Carniverous Plants – predatory green plants that supplement nutrient requirements with
insects and other prey. Once trapped, the insect, bird or even mouse is digested by
the plant’s juices and exoskeletons are discarded
• Three types of carnivorous plants:
o Snap traps: Venus flytrap
o Flypaper trap (mucilage secreting glands on leaves): Sundew and
Butterwort
o Pitfall trap: North American Pitcher Plant and Tropical Pitcher
Plant/monkey cup (monkeys sometimes drink from the pitcher)
Ant Plants – a symbiotic relationship – plants and ants
• Plants provide a home for ants
• Some ant plants (Acacia) provide sugar and protein for its residents
• Ants provide nutrients for plants through excrement and the decaying material
they bring home
• Ants also protect the plants by attacking predators
• Examples:
o Bullhorn acacia tree – ants live in hollow thorns
o Dischidia – often vine-like with pockets where ants can live
o Myrmecophila Orchid – an orchid ant plant with swollen pseudobulbs that
provide ant shelter
o Myrmedcodia & Hydnophytum-epiphytic with tuber-like lower stems
containing tunnels which provide ant homes.
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History of Orchids
http://www.herbs2000.com/flowers/o_history.htm
The earliest known orchids (the Mediterranean region), were named Orchis-an earthy
reference to the Greek word for testicle, because of their twin oval tubers. These and other
orchids from time to time have been considered useful in medicine, but the only orchid of true
economic value is Vanilla planifolia, the source of vanilla flavoring. This orchid was used by the
Aztecs and thus became known to Europe shortly after the Spanish conquest of Mexico.
Epiphytic orchids from the West Indies and China were brought to Great Britain beginning in
the 1700s; by the end of that century 15 species were growing at the Royal Botanic Gardens at
Kew (Great Britain). Success was indifferent, however, because the orchids were grown in hot,
damp greenhouses with little or no air circulation.
As growing techniques improved, shortly before the middle of the 19th century, orchid growing
became a craze among the wealthy and titled. Collectors canvassed the tropics for new or
choice orchids, sending back plants by the ton. So indefatigable were they that in many areas
desirable orchids became rare or even extinct. Many orchids perished in transit, still more at
the unskilled hands of buyers. Prized specimens sold for enormous prices, giving rise to the
perception of the orchid as a "rich man's plant."
An even greater danger, however, has been habitat destruction. The clearing of forests to
harvest lumber or to create agricultural or pasture lands has seriously diminished the world's
orchid population. Fires purposely set to clear land can reduce large areas to a semi desert
condition; for example, they may well have obliterated many Indonesian orchid species.
Fortunately, one comparatively recent development has benefited both the economies of
orchid-rich but cash-poor countries and the preservation of their native species. In many
countries, native orchids are now being grown in nurseries for export, for local sale, and to
restock natural habitats.
Another contribution to the increased availability of orchids has been the crossing of native
species. Hybridization began in the 1850s, when it became evident that orchids that rarely
crossed in the wild could be induced to do so by the horticulturist. Indeed, many crosses
between genera were made; the current list of hybrids far surpasses 100,000 and continues to
grow with each year.
Interest in the culture of orchids seems to have been first
aroused in the early 19th century. A number of things probably
contributed to this, but much of the credit is often given to a
Mr. William Cattley who grew some new plant material
included with other tropical plants sent to him from South
America. One of the plants flowered in 1818 and created
something of a sensation. It was shown to botanist John
Lindley (who is still regarded as one of the most important
orchid taxonomists of all time) and Lindley named the plant
8
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Cattleya labiata. This was in honor of Cattley and in appreciation of the beautiful lip of the
flower. It seems, however, that Swainson, the man who collected Cattley's plants in Brazil,
disappeared before he got around to telling anyone exactly where he found them. It was over
70 years before Cattleya labiata was rediscovered.
In Cattley's day it was fashionable for the landed gentry and otherwise affluent people to have
large greenhouses on their estates. These were heated to tropical temperatures by steam pipes
from a boiler fired with coal. A servant had to rise from his bed every night to keep the fire
stoked. They called these structures stove-houses and in them a variety of tropical plants
flourished. Into them were placed orchid plants sent to England by plant collectors. There, a
few orchids used to the conditions presumably survived, but most languished and eventually
died. Slowly, as more information about how and where orchids grew in nature filtered through
from plant collectors, orchids were taken out of stove conditions, given more light, more air,
less heat and suitable growing media. They grew and flowered and interest in acquiring and
growing them accelerated.
In nature, orchids grow in symbiosis with a fungus. This relationship is called a mycorrhiza.
Again, in nature, orchid seed will not germinate without being infected by the fungus, a
frustrating situation for early growers who could not find any way of easily propagating orchids
from seed. This was particularly so as an orchid seed capsule may contain anything up to a
million or more dust-like seeds. The minute seeds possess only a small sphere of
undifferentiated tissue and no food reserves at all.
About the beginning of the 20th century the work of European scientists Bernard and Burgeff,
working independently, resulted in the successful germination of orchid seeds in an otherwise
sterile medium in which a culture of the right fungus had been established. Unfortunately, this
did not result in a flood of cheap orchid seedlings becoming available as most commercial
nurserymen found the process too technical and difficult. An exception was Joseph
Charlesworth, a man with no scientific training, who mastered the process and by 1909 was
hybridizing and raising odontoglossum seedlings by the thousands at his nursery at Haywards
Heath in Sussex. Most crispum type hybrids around today trace their ancestry back to
Charlesworth's stud plants.
In humans, the children of the same parents will not all look exactly the same unless they are
identical twins -this happens with orchids too. To the early growers any orchid one could get
hold of was worth cultivating. Hybridization has vastly improved both the floral quality and
availability of present-day plants. Even so, the very best plant from a large batch of seedlings
often changed hands at a relatively large price and most of us could only admire these from
pictures in books. But the price of superior plants fell dramatically after the 1960s when
techniques were developed to enable most kinds of orchids to be tissue-cultured. These plants
are termed mericlones, the first syllable being derived from the meristematic tissue taken to
initiate the process and the second indicating that the plant is in effect a propagation of the
mother plant. The price of mericlones is usually only a little higher than seedlings, so we can all
own pieces of many of the top orchids. Unfortunately, plants are sometimes distributed which
9
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do not grow properly or have other problems.
And once again about orchids (briefly). Orchids belong to a huge family of plants called
Orchidaceae. What separates them from all other plant families is the way they package their
pollen in small waxy bundles called pollinia, for collection by visiting insects. By this unique
system, no pollen grains are lost. Instead, the insects carry pollen from one orchid to another;
thereby fertilizing their flowers.
Orchids are separated into groups according to their botanical
similarities. These groups - Phalaenopsis and Miltoniopsis, for
example - are called genera. Within
each genus are the species such as Phalaenopsis sanderiana
and Miltoniopsis vexillaria. Hybrids are made by breeding
between the species and also by combining two or more
genera to make intergeneric hybrids. Since orchids interbreed
so readily, more easily than any other family in the plant
kingdom, a multitude of hybrids is now available.
Difficulties in propagating, kept orchids scarce and expensive for some time. Propagation by
seed was slow and chancy, so division was the only means of ensuring the increase of choice
orchids. Orchids remained a plaything of the wealthy until the discovery of seed germination in
a sterile nutrient medium made raising seedlings practical on a mass scale. Later, tissue culture
in similar media made possible the replication of selected choice specimens.
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Orchids and Their Pollinators
http://www.bbg.org/gardening/article/orchids_and_their_pollinators
By David Horak, April 1, 2004
David Horak has been growing orchids for more than 30 years. He is the curator of orchids and
the Robert W. Wilson Aquatic House at Brooklyn Botanic Garden.
Some flowering plants are promiscuous, relying on enticement and reward to lure whatever
insect comes along. But orchids typically have exclusive relationships with their pollinators.
These are usually bees, wasps, and flies, but many orchids also utilize moths, butterflies, fungus
gnats, or birds to cross-pollinate their flowers. While the ways that various species entice
pollinators to visit their flowers and carry their pollinia (pollen masses) off to a flower on
another plant vary tremendously, they often employ complex, frequently deceptive strategies
to achieve success.
Bloom Time
Governed by the weather and pollinator activity, orchids regulate their bloom time to increase
the likelihood of successful pollination. The length of time that flowers remain open and viable
varies considerably from a few hours in Flickingeria species to as much as nine months in
species such as Dendrobium cuthbertsonii.
Some orchids flower only once or twice a year at very specific times. Others have flowers
opening so frequently during the course of the year that they are almost constantly in bloom.
Orchids that bloom frequently or for extended periods certainly have less difficulty coordinating
blooming with others of their kind, increasing the chances of successful cross-pollination. By
contrast, species with short bloom periods would seem to be at a severe disadvantage. Orchids
in the New World genus Sobralia, whose flowers typically are open for no more than one day,
solve this problem by relying on a group temperature signal to achieve simultaneous bloom.
Several days after a trigger temperature is reached, all the individual plants in a given
population flower at the same time.
Lures and Rewards
Orchids utilize a variety of intricate strategies for attracting the many specific pollinators on
which their survival depends. In virtually all cases the orchid and pollinator have evolved
together.
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Microtis parviflora lures its ant
pollinator with a reward of
nectar.

Prasophyllum fimbriae uses deception
to attract its pollinators: It seems to
offer a food reward but doesn't.

Orchids commonly use nectar to entice their pollinators, but they also employ color, shape, or
fragrance, and even mimic the flowers of other plants. Color is often important for animals
active during the day. For example, orchids pollinated by hummingbirds and butterflies tend to
have red, orange, or pink tubular—but not necessarily fragrant—flowers. They frequently have
yellow blotchy patterns to mimic the anthers and pollen of the other plant types visited by
these nectar lovers, but this mimicry is deceptive because the orchids often offer no nectar
reward. The flowers of most moth-pollinated species, such as angraecoids, are green or white
and are often very fragrant only at night so they can be found by these primarily night-flying
insects. The flowers of orchids pollinated by flies or carrion beetles, such as many of the
Bulbophyllum species, typically come in browns and fleshy reds and emit the odor of rotting
meat. The stench of Bulbophyllum beccarii is so foul that it has been said to smell like "a herd of
dead elephants."

A male wasp pollinates Chiloglottis reflexa
while attempting to copulate with the flower.

More sexual deception: Flowers of the beard orchid,
Calochilus robertsonii, attract male scolliid wasps

12

Orchids and Their Pollinators
Little iridescent euglossine bees can be seen buzzing in the canopies of Central American
forests when the bucket orchids (Coryanthes) are in bloom. As the name suggests, in these
species the lip of the flower forms a bucket filled with a sweet-scented viscous liquid. Just
above, they also have a rounded pad from which the male bees scrape off fragrant oils they
pack into sacks on their back legs and use to court females. Actually elaborate traps, the surface
of the flower is slippery, and occasionally a bee loses his footing and falls into the bucket. The
only way to escape and avoid drowning is through a narrow opening at the base of the lip. As
the bee squeezes his way through, his back scrapes against the column and the two pollinia are
deposited on his back. Fortunately for the orchids, the bees seem to have short memories and
are easily fooled: After drying himself and flying off, the bee will often visit another flower and
repeat the process, this time depositing the pollinia on the stigma (female part) of the flower.

Some orchids lure their pollinators through sexual
deception. Oncidium henekenii is pollinated by male bees
trying to mate with the flower, which resembles a female
bee.

Some orchid flowers deceive their pollinators by mimicking the appearance and scents
produced by female insects. In European species of the genus Ophrys, flowers have a labellum
that looks like the body of a fetching female bee or wasp—complete with the requisite shape,
iridescent colors or colorful markings, and hairs. They also exude a scent that simulates the
pheromones produced by receptive females. Each species of Ophrys is generally pollinated by
its own species of insect. When the male lands on the flower, it grabs the labellum and
attempts to copulate with it. In the process, the flower deposits pollinia on the insect's head, to
be carried and placed on the next flower he visits. Other orchids, such as species of Oncidium,
produce flowers that resemble the males of certain territorial bees or wasps. Seen as
competitors, these flowers are attacked. They are shaped in such a way that the attacking
insect is inevitably placed in contact with the pollinia or stigma.
Secure Attachments
Where the pollinia become physically attached to the pollinator and how they get there is
individual to each given orchid species. One example involves euglossine bees, common shared
pollinators for orchids in Central and South America. The structural differences in the various
flowers ensure that the pollinia are attached to a part of the bee specific to each orchid species:
The pollinia of one may be attached to the insect's eye, that of another to the top of the thorax,
and that of still another to a foreleg. When the pollinia- loaded bee encounters an orchid
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flower, only the pollinia in the proper position for that
species will come in contact with the stigma and
accomplish pollination.
In the genus Catasetum, the pollinia are ejected when the
pollinator touches a specifically placed trigger and are
literally shot onto the insect's back. Some species of
Bulbophyllum and Porroglossum have hinged lips that snap
shut or tip closed, temporarily pinning the insect against
the column so that the pollinia can be properly secured.
Orchid Seeds
In the wild, the chance of successful pollination varies
tremendously among orchid species. In some, nearly every
fertile flower is pollinated; in others, few or none are. Once pollinated, the flower begins to
collapse and the ovary, located directly behind the sepals, begins to swell. The time it takes for
orchid seed to mature varies from a few days to nearly a year. When finally mature, the fruit, a
capsule, splits open and the seed spills out.

Orchids produce enormous amounts of minute seeds that are
dispersed widely by the wind.

Most orchid species have very specific needs regarding where they are able to germinate and
grow. To ensure that seeds find these ideal conditions, orchids produce vast amounts of minute
seeds, which are dispersed widely by the wind. Harvard University's Oakes Ames, a prominent
early-20th-century orchid researcher, reportedly spent a rainy afternoon counting the seeds in
an individual orchid capsule and arrived at the astonishing total of 3.5 million. Because orchid
seeds are so small, however, they contain virtually no endosperm, the food reserve on which
young plantlets typically depend prior to the development of roots and leaves. To germinate in
the wild, tiny orchid seeds must become infected by a mycorrhizal fungus that produces
substances necessary for germination and growth.
Of the very few orchid seeds that are able to find ideal conditions to germinate, few survive to
maturity. It generally takes most wild orchids five to seven years to reach blooming size.
14
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Mortality rates are high during the fragile early stages of orchid growth.
Early efforts to artificially raise orchids from seed in the 19th century were unsuccessful until
growers discovered that seed sowed at the base of the mother plant would sometimes
germinate. This was possible because the parents were still naturally infected with the
necessary mycorrhizal fungi. However, even this technique resulted in relatively few plants, so
the commercial orchid industry continued to depend on vast quantities of wild-collected plants
to satisfy the constant demand of wealthy collectors.
In 1922, Louis Knudson discovered that nearly 100 percent germination could be achieved by
starting seeds in flasks on sterile media fortified with nutrients to feed the young plants. Some
years later the process of mericloning was developed, allowing the mass production and
marketing of individual cultivars. Thanks to these achievements, combined with humanity's
insatiable desire to create artificial hybrids—presently more than 100,000 have been
registered—today orchids are produced by the millions. They are now among the most widely
grown and popular flowering pot plants in the world.
For a comprehensive discussion of orchid ecology, consult the monumental work The Orchids:
Natural History and Classification (1981, 1990), by Robert L. Dressler.
Anatomy of an Orchid Flower
Despite the astonishing diversity found in the thousands of wild species and man-made hybrids,
orchid flowers show an unmistakable family resemblance. Orchid flowers are generally
bilaterally symmetrical—only a single imaginary line can be drawn through a flower to create a
mirror image.
A typical orchid flower has three sepals (the outer segments that protect the bud before the
flower opens), alternating with three petals. The petals and sepals may be similar or not, showy
or inconspicuous.
The middle petal, which is always opposite the column, is usually quite different from the
others. Called the lip or labellum, it comes in a variety of shapes, depending on the species, and
can be wavy or fringed or covered with hairs or other structures. The labellum often serves as a
landing pad and attractant for insect pollinators.
The most distinctive aspect of orchid floral anatomy is the column, the single reproductive
structure formed by the fusion of the male stamens and female style, which are separated in
the vast majority of plant families. Most orchids have a single fertile anther (flower structure
where pollen is produced) located at the tip of the column.
In most orchids, pollen is not loose and granular when ripe but rather is packed into a waxy
mass called a pollinium. Pollinia usually occur in pairs, but in some species they are found in
groups of up to eight. The pollinia typically share a single small sticky tab called a viscidium,
which adheres to the pollinator when contact is made.
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To discourage self-pollination and promote cross-pollination, the pollinia typically are separated
from the stigma (female part of the flower that receives the pollen) by a flap of tissue called the
rostellum. The rostellum also aids in the transfer of the pollinia from the pollinator to the
stigma.

There are exceptions to the typical orchid flower configuration, shown above. For example, slipper orchids such as
paphiopedilums, considered a primitive branch of the orchid family, have a pouch- or slipper-shaped labellum,
below left. They also have two fertile anthers instead of a single anther, below right. A third anther has evolved
into a fleshy plate, called a staminode, which sits in front of the other two and assists in luring and guiding
pollinators across the anthers and stigma.
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Orchids
Jennifer Sexton
Orchids represent the largest family of flowering plants in the world. There are some 25,000 to
30,000 species. Orchids can be found on all continents except Antarctica. Orchids are classified
according to the way they live and survive. The different types of orchids can be classified as
epiphytes, terrestrial and lithophytes.
Epiphytes
A majority of epiphytic orchids can be found throughout the world in tropical rainforests. They
absorb their nutrients from the moisture in the air, as well as any debris (leaf litter, bird and
animal droppings) that collects around the roots.
Terrestrial
Terrestrial orchids grow in the ground. There is almost no area where they have not adapted to
grow. They take up the nutrients they need through their root system.
Lithophytes
Lithophytes make their homes on rocky surfaces. They find any small crevice in which their
roots can gain hold. These include limestone cliffs, moss-covered rocks and near vertical slopes
where very little other plant life can be found. They obtain their nutrients in much the same
way as epiphytes. They also utilize their roots that ramble and penetrate rocky crevices or grow
under a mossy covering.
Flowers
Orchid plants are greatly varied, but the flowers
themselves are even more diverse. Even with the wide
variety of the flower, it is the structure of the flower that
is the one unifying commonality between orchids. Each
flower consists of 6 segments – three petals and three
sepals. The third petal has developed into what is called
the lip. The basic design of the flower is greatly
modified; each modification is designed to attract a
specific pollinator. The lip is the platform for the
pollinating insect.
Pollination
One of the amazing facts about orchids is the way in which they have adapted themselves to
attract their particular pollinators – this can be accomplished by the shape or color of the lip, the
aroma that can be sweet or even rotten, the flower can mimic a favored food, or take on the
appearance of a female bee in order to attract the male. There seems to be no end to the
different ‘tricks’ that orchids play on their pollinators in order to ‘spread their genes’.
Below we will discuss some of the more popular orchids that can be found in the Orchid House
at LPC.
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Phalaenopsis – Moth Orchid, Beginners Orchid
Most Phalaenopsis are epiphytic. They can bloom at almost any time
and it is not unusual for one plant to bloom two or three times in a
year. Their blooms can last for up to six months. There is a vast variety
of colors and patterns of the Phalaenopsis flower; white, yellow, pink,
speckled and veined. As the plant grows you will see aerial roots start
to appear and grow up and out of the pot. This is normal and is the
sign of a healthy, happy plant. Eventually, when it is time to re-pot the
plant, the aerial roots can be tucked inside the new pot and growing
medium. When watering the plant, allow water to run through the pot
for several minutes. This will allow the roots to absorb the moisture that
they need. (The roots should turn from a grayish white color to a light,
translucent-like green color)

Cattleya Alliance
The Cattleya Alliance includes the Cattleya, Laelia, Epidendrum,
Encyclia, Brassavola, Sophronitis and Rhyncholaelia as well as a
few more. You will see plants labeled as Blc. which means it is a
cross of Brassavola x Laelia x Cattleya or you will see Slc.
(Sophronitis x Laelia x Cattleya) or Bc. (Brassavola x Cattleya).
These are just a few of the examples of the various crosses you
will find in the Cattleya Alliance but keep in mind that the
growing habit and requirements will be very similar for them all.
Orchids that are in the Cattleya Alliance are epiphytic. They have large showy flowers that are
often very fragrant. In the past they were used widely in corsages. Their flowers can be found in
purple, white, orange and yellow. The lip can have a hint of yellow in the center or can be a
contrasting color to the rest of the flower, often in a vibrant purple color.

Laelia anceps

Brassavola nodosa
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Oncidium Alliance
The Oncidium Alliance includes Oncidiums, Brassia and Miltonia to name a few. A Brassidium is
a cross of an Oncidium and a Brassia, Miltassia is a cross of a Miltonia and Brassia. There are
many others as well.
Oncidiums are epiphytic. Their flowers are often called ‘dancing lady’ because of the shape of
the flower and the large hula-skirt shaped lip. They are often found in yellow; however you will
also see them in varying shades of pink and purplish brown. One of the popular Oncidiums is
the Sharry Baby, its fragrance is most often described as chocolate or vanilla.

‘Sharry Baby’ Oncidium

Oncidium

Brassia

Miltoniopis

Dendrobium
Most Dendrobiums are epiphytic. They are extremely varied in form, shape and color and can
be both deciduous and evergreen. They also have a wide range of growing requirements. Some
prefer cold temps in winter (40 degrees at night) while others need to stay warmer (75 days, 65
nights). They can be yellow, white, purple, pink and some will have patterns or veining.

Lady Slippers – Paphiopedilum & Phragmipedium
Lady slipper orchids have a pouch for a lip. Two of the different genus that we have here are
Paphiopedilum and Phragmipedium. They grow as terrestrial orchids. Because their pouch/lip
looks like a bucket or pitcher they are sometimes confused as ‘carnivorous’ plants. While they
are not carnivorous they do utilize their lip to aid in pollination. An insect will fall into the pouch
and their only means of escape is up a ‘staircase’ on the back side of the lip that leads them
right past the column where the pollen is located, this allows the pollen to catch a ride to the
next flower.
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Paphiopedilum:

Phragmipedium:
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What are Bromeliads
Bromeliad Society International
http://www.bsi.org/new/what-are-bromeliads/
Bromeliads are members of a plant family known as Bromeliaceae (bro-meh-lee-AH-say-eye).
The family contains over 3000 described species in approximately 56 genera. The most well
known bromeliad is the pineapple. The family contains a wide range of plants including some
very un-pineapple-like members such as Spanish Moss (which is neither Spanish nor a moss).
Other members resemble aloes or yuccas while still others look like green, leafy grasses.
In general they are inexpensive, easy to grow, require very little care, and reward the grower
with brilliant, long lasting blooms and ornamental foliage. They come in a wide range of sizes
from tiny miniatures to giants. They can be grown indoors in cooler climates and can also be
used outdoors where temperatures stay above freezing.

Bromeliad History
Bromeliads entered recorded history some 500 years ago when Columbus introduced the
pineapple (Ananas comosus) to Spain upon return from his second voyage to the New World in
1493. On that voyage he found it being cultivated by the Carib Indians in the West Indies.
Within 50 years this tropical fruit was being cultivated in India and other Old World countries.
Click on the pineapple to view a terrific article on the symbolism of the pineapple.
(http://www.levins.com/pineapple.html)
It took some time for additional bromeliads to enter cultivation. It wasn’t until 1776 that
another bromeliad (Guzmania lingulata) was brought to Europe. Aechmea fasciata followed in
1828 and Vriesea splendens in 1840.
Within the last hundred years, bromeliads have become more widely used as ornamental
plants. Originally only found in royal botanical gardens or the private greenhouses of wealthy
Europeans, their popularity has spread to the masses. Today bromeliads are more available to
the enthusiast than ever before. New species are still being discovered and plant breeders are
developing ever more stunning hybrids to choose from.

Uses for Bromeliads
Although the pineapple is the only member of the family cultivated for food, several species
including Caroa (Neoglaziovia variegata) are cultivated as a source of fiber. Pineapple stems are
a source of the protein-digesting enzyme bromelain used as a meat tenderizer. Because fresh
pineapple also contains bromelain, it cannot be used in gelatin molds since the enzyme breaks
down the congealing proteins. Spanish Moss (Tillandsia usneoides) contains a tough, wiry core
that was once used as a material for stuffing upholstery.
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Where they Grow
Bromeliads are a Neotropical family which means they grow virtually exclusively in the New
World tropics (and subtropics). Most come from South America with the greatest number of
species found in Brazil. They range from Chile and Argentina in South America through Central
America and the Caribbean reaching their northern limit around Virginia in the southeastern
United States. A single species (Pitcairnia feliciana) is found in western Africa. Bromeliads
altitude range is from sea level to over 14,000 feet. They can be found in a wide variety of
habitats from hot, dry deserts to moist rainforests to cool mountainous regions.
They are found in a variety of growing situations: Terrestrial species are found growing in the
ground (the way we expect most plants to grow). They may be found growing in bright sun
along sandy beaches to the shady understory of a forest among the leaf litter and debris.
Saxicolous species are found growing on rocks. They may grow on hard rocky outcrops where
their roots may penetrate cracks and fissures to locate moisture or organic nutrients or
sometimes they are found growing tenuously on sheer cliff faces. Epiphytic species are found
growing on other plants, usually trees, shrubs or cactus but sometimes they can be found on
telephone poles or even on the telephone lines themselves. This capability to take their
nutrition and moisture from the atmosphere has earned these bromeliads the name “Air
Plants.”

How They Grow
All bromeliads are composed of a spiral arrangement of leaves sometimes called a “rosette”.
The number of degrees between successive leaves varies from species to species with a few
having a 180 degree separation between leaves. This causes the plant to grow in a flattened
configuration with its leaves lined up in a single plane. The bases of the leaves in the rosette
may overlap tightly to form a water reservoir. This central cup also collects whatever leaf litter
and insects happen to land in it. The more ancestral terrestrial bromeliads do not have this
water storage capability and rely primarily on their roots for water and nutrient absorption.
Tank bromeliads (as the water storing species are often called) rely less heavily on their roots
for nourishment and are more often found as epiphytes. The roots of epiphytic species harden
off after growing to form holdfasts as strong as wire that help attach the plant to its host. Even
though bromeliads are commonly called parasitos in Spanish-speaking countries, these
epiphytes do not take sustenance from their host but merely use it for support. In some
species, the bases of the leaves form small chambers as they overlap and these protected
spaces are often home to ants. In exchange for shelter, the ants’ waste may provide the
bromeliad with extra fertilizer.
All bromeliads share a common characteristic: tiny scales on their leaves called trichomes.
These scales serve as a very efficient absorption system. In species found in desert regions
where the air is hot and dry and the sun beats down relentlessly, these scales also help the
plant to reduce water loss and shield the plants from the solar radiation. These plants are so
covered with scales that they appear silvery-white and feel fuzzy. On many species (especially in
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more humid areas), the scales are smaller and less noticeable. Sometimes the scales can form
patterns and banding on the leaves that add to the plant’s beauty.
With few exceptions, the flower stalk is produced from the center of the rosette. The stalk (or
scape as it is called), may be long with the flowers held far away from the plant (either erect or
hanging pendant) or the scape may be short with the flowers nestled in the rosette. The scape
may produce a single flower or many individual flowers and may have colorful leaf-like
appendages called scape bracts that serve to attract pollinators and delight bromeliad
enthusiasts. With rare exceptions, bromeliads only flower a single time – once the plant stops
producing leaves and produces its flower, it will not start making leaves again. It will, however,
vegetatively produce new plantlets called “offsets” or “pups”. These plants will feed off the
“mother” plant until they are large enough to set roots of their own and survive as a separate
plant. The mother may sometimes survive a generation or two before finally dying off. Pups are
usually produced near the base of the plant – inside the sheath of a leaf. Sometimes, however,
pups may be produced on long stolons or atop the inflorescence (flower spike) of the mother
plant. The green, leafy top of a pineapple is in fact a pup that may be removed and planted to
start a new plant.
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Bromeliads
Jennifer Sexton
There are over 3000 species of Bromeliads and new species are constantly being found. They
can be found in South America and lower North America.
All Bromeliads are composed of a spiral arrangement of leaves called a ‘rosette’. The rosette
creates a water reservoir that collects debris, leaf litter, insects, etc., this helps the plant receive
its nutrients. Small frogs will also use the water that collects in the rosette as a nursery for their
tadpoles.
Nearly all Bromeliads have fine hairs or outgrowths called trichomes. These serve mainly as an
absorption system for moisture and nutrients.
Roughly half of known Bromeliads are true ‘air plants’ or epiphytes. The other half fall into the
categories of terrestrial or lithophytes.

Epiphytic Bromeliads
These plants rely on their trichomes as well as the water that collects
in their rosette for moisture and nutrient absorption. The few roots
that they produce are incapable of taking up water or nutrients;
instead they serve the purpose of fastening the plant to its host. Once
the roots have grabbed onto the host they harden and become as
strong as wire. Tillandsias (air plants) are a well-known epiphytic
Bromeliad. Spanish moss is one of the more popular Tillandsia.

Spanish Moss

Terrestrial Bromeliads
These plants also utilize their trichomes and the water filled rosette but
they are capable of absorbing water and nutrients through their root
system. The most well-known terrestrial Bromeliad is the Pineapple.
Air Plant in bloom

Foliage and Flowers
The foliage of Bromeliads takes on many different shapes, sizes and
colors. They provide some of the most diverse colors and patterns
found in the plant world. The flower stalk of a Bromeliad forms from
the center of the rosette. The stalk can be long with erect or hanging
(pendant like) flowers or it can be short with the flowers nestled in the
rosette. Sometimes the flowers are completely inconspicuous and
instead all of the beauty is focused on the changing colors of the
foliage. Most Bromeliads will only flower one time at which point it will stop producing new
leaves and will instead begin to give all of its energy into producing offshoots known as ‘pups’.
These pups will feed off of the ‘mother’ plants energy until they have established their own
root system and are capable of surviving on their own. Eventually the mother plant itself will
die but will continue to live on through its pups that will in turn carry on the tradition.
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Epiphytic Cacti
http://espacepourlavie.ca/en/epiphytic-cacti
Origin and classification
Epiphytic cacti are members of the Cacti family, native to South and Central American
rainforests, at altitudes ranging from 900 to 1,500 metres.
Unlike most Cactaceae, which live in arid, desert conditions, epiphytic cacti growing in
rainforests may receive up to 400 cm of rainfall annually.
They are called epiphytic because they grow on other plants, although they are not parasites.
With their roots, they anchor themselves in the crotches of tree branches, where organic
matter tends to collect and decompose. This light, loose medium allows water and oxygen to
reach the plants’ roots, which absorb the water and dissolved nutrients.
Various species of epiphytic cacti with interesting foliage and spectacular blooms are currently
available on the market. Schlumbergera (Christmas Cacti and Thanksgiving Cacti) cultivars are
easy to find and come in a wide range of colours. Hatiora (Easter Cacti) cultivars are
increasingly popular, as are cultivars of Epiphyllum (Orchid Cacti). Their names generally refer
to the season when they bloom. There are many different species of epiphytic cacti and they all
thrive under essentially the same growing conditions. Look for the following genera: Rhipsalis,
Cryptocereus, Heliocereus, Hylocereus and Weberocereus.

http://espacepourlavie.ca/en/description-botanical-genera
Schlumbergera (syn. Zygocactus)
This genus encompasses 6 species, including Schlumbergera truncata, called the Thanksgiving
cactus because it blooms in autumn. Plants of this species are initially erect, but become
increasingly pendent as the segmented branches lengthen. Flowers ranging from pinkish or
yellowish white to orangish or purplish red are borne at the end of the stems. The leaf-like
segments are 4.5 cm long and 2.5 cm wide, with four prominent tooth-like marginal notches.
In the wild, these brilliantly coloured flowers are pollinated by hummingbirds. Numerous
cultivars have been developed from this species, which can be identified by the much more
sharply serrated margins of its segments.
The true Christmas cactus is Schlumbergera x buckleyi (syn. S. bridgesii), which normally
flowers in December. Over two hundred cultivars of this cross between S. truncata and S.
russelliana are available today. The rounded margins of their segments are a distinguishing
feature.
Epiphyllum
The Epiphyllum genus includes 15 species and a number of cultivars that bloom from spring
until late summer. Their long flattened stems can grow to 50 cm or more in length and 5 to
12.5 cm in width. The margins of their stems may be smooth, wavy or deeply toothed. Their
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tube-shaped flowers, often highly scented, are usually white or yellowish, about 8 cm long and
5 to 15 cm wide.
Epiphyllums are commonly called orchid cacti because of their magnificent orchid-shaped
flowers.
Hatiora (syn. Rhipsalidopsis)
This genus includes four species, among them Hatiora gaertneri (syn. R. gaertneri) and many
different hybrids. It is commonly known as the Easter cactus, because it blooms in spring.
It reaches 15 to 20 cm in height, with a spread of 50 cm. Its flattened segments, which grow to
a maximum length of 3.5 cm and a width of about 1 cm, have purplish red margins. Its short
tube-shaped flowers, about 3.5 cm in diameter, are red for the species and different colours for
the hybrids.
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Jennifer Sexton
Christmas Cactus– Schlumbergera
Bloom any time from December to
February. Their flower is red, tinged
purple in the center, and perfectly
symmetrical. The stem segments are
gently scalloped.

Thanksgiving Cactus – Schlumbergera
Bloom from October to November,
some will have a second bloom period
beginning late in the winter. Basic
flower color is scarlet, however, they
have been hybridized to include colors
ranging from orange, yellow, peach,
lavender, purple and white. The flowers are all symmetricallyirregular. They are sometimes called ‘Crab Cactus’ because the stem
segments have prominent pointed teeth, giving them the appearance of crab claws.

Easter Cactus - Hatiora
Bloom in March or April. The flower is
star- like and pink to dark scarlet. It is
very similar to the Christmas Cactus,
but is usually more compact and will
have short bristles growing from the
edges of the stem segments.

Epiphyllum (Orchid Cactus) –
Mexico, Central America & Northern
South America Epi’s (as these are
commonly called) are epiphytes. They
are not covered in spines like most cacti.
They do, however, have hair- like
bristles or tiny spines. Hybridizing has
produced blooms in a large variety of
colors, shapes and sizes.
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Rhipsalis – Central and South America, as well
as other tropical rain forests – most are found
in Brazil Rhipsalis is the largest and most widely
distributed genus of epiphytic cacti. There are
many different looking species, some will have
cylindrical, pendant-like stems, and others have
angular and/or flattened stems that can also
grow upright. The flowers on all Rhipsalis are
very small (among the smallest in all cacti) and most are white or slightly tinged yellow. On
most Rhipsalis you will not find spines, if the plant does have spines, they will be very fine,
almost hair-like.

Lepismium – South America
The stems can be flat, angled or rounded.
You will find the flowers along the side of
the stem; the flowers are very small
though slightly larger than Rhipsalis
flowers. Once the flower is done
blooming a brightly colored fruit will
appear.
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Carnivorous Plants at LPC
Edited and abridged from
http://waynesword.palomar.edu/carnivor.htm
Flowering plants have evolved a method of capturing and digesting the bodies
of insects as a source of nitrogen.
DISCLAIMER: Although carnivorous plants do include predatory species that
trap, kill and digest animal victims, none of them are "man-eating." Contrary
to some sci-fi movies, there are no carnivorous plants capable of trapping people.
Carnivorous plants may be subdivided into 2 major groups; those with passive traps and those
with active traps. For some of these traps the actual method of insect decomposition involves
digestive enzymes produced by the plant and bacterial decay within the trap.
A classic passive trap is the "pitfall trap" of pitcher plants, including Darlingtonia and Sarracenia
of the Sarraceniaceae, and Nepenthes of the Nepenthaceae, where an insect falls into a vaselike modified leaf. Downward-pointing hairs on the slippery walls prevent the insect from
crawling out, and the hapless victim ultimately drowns in a pool of digestive enzymes at the
bottom.
Other well-known passive traps are the "flypaper" or adhesive traps of sundews (Drosera,
Droseraceae) and butterworts (Pinguicula, Lentibulariaceae). In both of these unrelated genera,
the leaves are covered with sticky, gland-tipped hairs (Drosera) or a sticky (viscid) layer of
mucilage (Pinguicula) which entangle the hopeless, struggling victim.

1. Pitcher Plants
Pitcher plants (Darlingtonia californica) growing in a boggy
meadow in northern California. Some of the plants have
flowers on long stalks.

Illustration of the passive trap of a pitcher plant (Darlingtonia
californica). The sign was photographed at a roadside
"Darlingtonia Bog" along the Oregon coast.
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Climbing, epiphytic pitcher
plants of the genus
Nepenthes, mostly native
to tropical Asia and
northern Australia.
Left: N. ventricosa native to
the Philippine Islands.
Right: A climbing
Nepenthes showing the
elongate tendrils bearing
"pitcher" traps at their tips.
Each "pitcher" has a
thickened rim and a lid at
the apex. The lid
presumably serves as a
barrier to prevent the prey from climbing out of the pitcher. According to James and Patricia
Pietropaolo (Carnivorous Plants of the World, Timber Press, Inc. 1986), the fluid from unopened
pitchers has been used as a laxative, a remedy for burns, coughs, inflamed eyes, and for various
skin disorders. Open pitchers are used to carry water and as pots for cooking food, while the
strong vines are used for cordage.
2. Sundews
The elongated leaf of a
sundew plant (Drosera
capensis) is covered with
dense, gland-tipped hairs.
Several tiny midge flies
are stuck to the sticky
hairs. They will be slowly,
enzymatically digested
and absorbed by the
plant.

3. Venus' Fly Trap
In active traps a rapid plant movement takes place as an integral part of the trapping process.
Probably the best known active trap is the Venus' flytrap (Dionaea muscipula, Droseraceae),
one of the most astonishing plants in the world. A relative of the sundews (Drosera), this
remarkable species belongs to the Sundew Family (Droseraceae). Its native habitat is a narrow
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strip of coastal land approximately 10 miles (16 km) wide and 100 miles (160 km) long in North
Carolina and adjacent South Carolina. Its generic name is a modification of Dione, the Greek
name for Venus.
When triggered by an insect, the leaf blade folds closed along its midrib bringing the two halves
together. Three bristle-like hairs near the middle of the upper side of the leaf blade are
sensitive to touch and cause the blade to snap shut. Touching one hair will not trigger the
closing mechanism. Only when one hair is touched twice or two hairs are touched in succession
will the leaf blade fold closed. This strategy generally prevents an inanimate object (such as
pebbles or small sticks) from activating the trap. A fringe of stiff hairs around the edge of the
blade become interlocked (intermeshed) when the blade folds closed, thus trapping the insect
like bars in a jail cell. The action of this remarkable mechanism involves a rapid loss of turgor
pressure within the leaf cells on the upper side of the leaf. Digestive enzymes from glands on
the leaf surface break down the proteins of the imprisoned victim, and the plant gets a
supplemental source of nitrogen.

A Venus' flytrap (Dionaea muscipula) in full bloom. Active traps are formed by hinged leaves
fringed with stiff hairs. When the leaf blade folds closed, it traps a hapless insect behind the
intermeshed hairs.
But why would some insectivorous plants need an additional supply of nitrogen, particularly
when they are living in organically-rich bogs? The answer to this question may involve the pH of
the water and soil which is too acidic for nitrifying bacteria that convert ammonia from protein
decay into nitrite and nitrate ions. This important bacterial process is called nitrification. The
nitrite and nitrate ions made available by the bacteria are readily absorbed by the roots of
plants. If the nitrification process is impaired, there could actually be a shortage of these nitrite
and nitrate ions; hence, the carnivorous plants have evolved a mechanism to obtain a
supplemental supply of nitrogen.
A Venus' flytrap (Dionaea muscipula). Active traps are formed by hinged, 2-lobed leaf blades
fringed with stiff hairs. When the leaf blade folds closed, it traps an insect within a jail of
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interlocking hairs. Three bristle-like hairs near the
middle of the upper side of the leaf blade are
sensitive to touch and cause the blade to snap
shut. Touching one hair will not trigger the
closing mechanism. Only when one hair is
touched twice or two hairs are touched in
succession will the leaf blade fold closed.
The mechanism responsible for the rapid closure
of the leaf (within 1/2 second) has generally been
explained as being due to rapid loss of turgor
pressure in the upper epidermal cells.
Recent studies indicate that the pressure loss may be in the layer of mesophyll cells underlying
the upper epidermis. When these cells suddenly become flaccid, the leaf folds upward along
the midrib. A decrease in ATP (adenosine triphoshate) is associated with each closure,
suggesting that biochemical energy is also involved. Repeated stimulation of the trap by
touching the trigger hairs too frequently will noticeably fatigue the trap. Apparently the ATP
supply is exhausted, and not enough time has elapsed for sufficient ATP regeneration.
This fly is trapped between the folded halves of a
Venus' flytrap leaf blade. The fly is imprisoned
within a jail of interlocking hairs along the leaf
margin. This fly later escaped, only to be caught
and digested by another leaf.

4. Bladderworts
See website for discussion of Bladderworts.
5. Predatory Fungi
See website for discussion of Predatory Fungi
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Carnivorous Plants at LPC
Jennifer Sexton
Carnivorous plants are predatory green plants. They have specialized leaves that act as traps.
All Carnivorous plants live in areas with poor, nutrient deficient soil thus the need to
supplement their nutrient requirements with insects and other prey.
All carnivorous plants:
1. Capture and kill prey
2. Have a mechanism to facilitate digestion of the prey
3. Derive a significant benefit from nutrients assimilated from the prey

Dionaea – Venus Fly Trap
The leaves open wide and have tiny hairs called ‘trigger’ or ‘sensitive’
hairs. Two of these hairs need to be touched or bent within 20
seconds of each other and then the leaves snap shut, trapping
whatever is inside. The trap creates an airtight seal, closing tightly
around the insect, and secretes digestive juices. It then dissolves the
soft inner parts of the insect but not the tough exoskeleton. At the
end of the digestive period the trap reabsorbs the digestive fluids and
then reopens allowing the exoskeleton to either blow or wash away.
It then will repeat the process.

Venus Fly Trap

Sarracenia – North American Pitcher Plants
Trap type: Pitfall trap
Eastern North America (central Canada to Southeastern USA)
Most species occur in the SE United States. The leaves are funnel shaped
and are called pitchers. Insects are attracted by a nectar-like secretion on
the lip as well as by the color and scent. Slippery footing causes the insect
to fall inside the pitcher where it is digested by the plant with the help of
enzymes created by bacteria living inside the pitcher.
Sarracenia

Drosera – Sundews
Trap type: Flypaper trap
Every continent except for Antarctica
Sundews are one of the largest families of carnivorous
plants. They are known as the ‘masters of sticky fly
paper’. It first catches its prey with sticky, glandular
hairs and then slowly rolls closed the edges of the leaf
Sundews
to trap the insect inside. It then digests the insect with
the aid of digestive juices/enzymes. Sundews are so named because
of the way that their glandular hairs glisten like dew in the sun.
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Nepenthes – Tropical Pitcher Plants or Monkey Cups
Trap type: Pitfall trap
Native of Southeast Asia and Australia
The smell of the nectar inside the pitcher attracts the prey.
Once inside, the prey finds that they cannot escape because
of a flaky wax on the interior that peels away as they try to
climb the wall. The motion caused when the prey struggles
in the liquid inside the pitcher, causes the digestive glands
Nepenthes Rajah
to release a digestive acid. The acid is so strong that small
insects will disappear within hours. The largest of the
Nepenthes species, Rajah, has pitchers large enough to capture and digest mice!
Pinguicula – Butterworts
Trap type: Flypaper trap
Butterworts have sticky, oily leaves that they use to lure, trap and digest
insects. Butterwort, (Pinguicula) in Latin literally means “little greasy
one”. While butterwort is their common name, more growers are now
beginning to call them “pings”. They are often grown for their showy,
orchid like flowers.

Butterwort
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Ant Plants
http://florawww.eeb.uconn.edu/
Ant-plants, or myrmecophytes, are plants (-phytes) that maintain a symbiotic or mutualistic
relationship with various species of ants (myrme(x)-). In most cases, neither the ants nor the
plants are wholly dependent upon one another
for survival, but instead gain a competitive
advantage from the symbiosis therefore fostering
the relationship between the species.
Adaptations by plants to symbiotically co-exist
with ants fall primarily into three groups domatia, food bodies and extrafloral nectaries.
Domatia are special plant structures that are
adapted to inhabitation by ants. Members of the
epiphytic genera Myrmecodia and Hydnophytum
have large swollen stems with distinct cavities
that form a home for ants. Ants live in these
stems and monitor and protect the plant from
attack by various herbivores. Detritus left behind
by ants in specialized chambers within the stem
break down and provide a nutrient source for the
plant as well.
Certain species of ferns, particularly in the genus
Lecanopteris, have specialized flattened rhizomes
which provide shelter for ant colonies - some of
these rhizomes can be hollowed out as well. The
potato fern, Solanopteris brunei, has distinct
dimorphic rhizomes with drastically modified
'potato-like' tubers readily utilized by ants.
Some neotropical Vachellia species (Ant-Acacias)
have hollowed out thorns which are inhabited by ants and the ascidiate (hollow, pitcher-like)
leaves of Dischidia are frequently used as domiciles by ants. The leaves of some plants,
including many in the Rubiaceae such as Coffee, have less pronounced adaptations, merely
dimples in the leaf surface which provide a protected area for ants to live.
Some plants produce specialized food structures to encourage the settling of an ant colony.
Many of the same Vachellia species that have hollowed out thorns also bear tiny yellow
detachable leaf tips called Beltian Bodies which are high in both fat and protein and serve as an
important ant food source. Pearl bodies and Beccarian bodies are high fat food sources found
on the leaves of such plants as Balsa Wood, old world Macaranga plants and numerous species
in the grape family. Mullerian bodies, found on the petioles of neotropical Cecropia trees, are
rich in glycogen, an important carbohydrate source in animals that is rarely found in plants. The
petioles of Cecropia are also hollow, which provides an ideal ant domicile.
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Species of plants in many families from around the world produce extrafloral nectaries - nectar
producing plant parts found outside of the flowers in leaves, stems and twigs. While nectar
sources from flowers may be distinctly seasonal in availability, most plants with extrafloral
nectaries produce them year-round, thus ensuring the benefits of the symbioses outside of the
flowering season. Having extrafloral nectaries may also serve as a distraction from floral
nectaries, where ants and other crawling insects
could interfere with proper pollination of the
flowers. In most cases, harvesting of nectar from
extrafloral nectaries is not specific to any one
insect group, but ants make very good use of
these food sources when available and will often
defend such 'prime territory' thus benefiting the
plants.
Some plants are frequently found growing exclusively in ant-nests, or piles of detritus left
behind by ants as they forage and build their nests. This decaying matter provides a nutrient
rich media for plants, particularly those living epiphytically in the rainforest canopy. The tropical
Cecropia tree apparently gains over 90% of its nitrogen needs from decaying ant waste. Finally,
dispersal of some seeds can be facilitated by the presence of fat containing elaiosomes on the
seeds, which encourages ants, as well as other insects, to harvest the seeds and carry them off
where, hopefully, some of them will fall by the wayside to serve as propagules for the parent
plant.
An excellent article on the cultivation of selected epiphytic ant-plants appeared in the 2000
Cactus and Succulent Journal1
References:
1. Plummer, N., Cultivation of the epiphytic ant-plants Hydnophytum and Myrmecodia,
Cactus and Succulent Journal 72:142-147 (2000)
2. UCLA Botanic Garden
3. Wikipedia
4. Solanopteris brunei, a Little-Known Fern Epiphyte with Dimorphic Stems, W. H. Wagner,
Jr. American Fern Journal Vol. 62, No. 2 (Apr. - Jun., 1972), pp. 33-43, Published by:
American Fern Society, Article Stable URL: http://www.jstor.org/stable/1546036
data regenerated on Fri, 15 Sep 2017 00:01:57 -0400 from:
http://florawww.eeb.uconn.edu/antplants.html
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Ant plants have a symbiotic relationship with ant colonies.
The term symbiosis refers to when two organisms of different species work together, each
benefiting from the relationship.
Plants receive nutrients from the decaying dead insects and leaves that ants bring ‘home’
with them as well as from the ants’ excrement. The ants will also help to ward off any pests
that may attempt to attack or infest the plant.
Ant plants provide shelter or a home for the ants in various ways as described below.

Ant Plants include:
Dischidia
The genus Dischidia has about 80 species. All
Dischidia are epiphytic and many, but not all,
are considered ‘ant plants’. All have a vine-like
growth habit but you will find a large variety of
different types, sizes and colors of the leaf.
Pocket type Dischidia
Shingle leaf
Some grow pockets along the vine, others have
leaves called shingles that will appear to grow flat on a tree or other such structure but are
actually domed to create a pocket between the leaf and the tree. Ants will take shelter in the
pockets or under the leaves.
Acacia tree – Bull Horn Acacia
The enlarged thorns of the Acacia are hollow and the ants will chew an
opening in the thorn and use it as its home. The Acacia tree also provides
ants with sugars and proteins
Bull Horn Acacia Thorn

Myrmecodia & Hydnophytum
These plants are epiphytic and have tubers like lower stems. Inside these
tubers are a series of tunnels in which ants take up residence.
Myrmecodia has only one stem produced from an elongated, spiky tuber
with a tuft of leaves at the tip. Hydnophytum have multiple stems with
small leaves atop a more rounded, smooth tuber. Both plants are self
fertile. They produce a berry like fruit that contains seeds. If you look at
the base of a mature plant you will most likely see new, baby plants Myrmecodia inside tuber
growing from the seeds that have fallen.

Myrmecophila Orchid
There is one orchid that also has a symbiotic relationship with ants.
Myrmecophila orchids have large, swollen looking pseudobulbs that are
hollow inside for ants to take shelter within.
Myrmecophila Orchid
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Vanilla Orchid
The name ‘Vanilla Orchid’ is not just a common name for an orchid, such
as the ‘Chocolate Orchid’ or ‘Moth Orchid’ or ‘Spider Orchid’, etc. It is
actually the source of the vanilla that we consume. The fruit or bean
was considered to be inedible until the Aztec Indians of Mexico
discovered that when cured by months of heat and humidity it gave off
an exotic aroma. It was then not only used as a flavoring for foods and
beverages but was considered to be an aphrodisiac and to also have
therapeutic properties.
The Vanilla Orchid is a vine-like plant with a climbing growth habit. They
have thick fleshy type leaves that grow along the stem in an alternate
pattern. Aerial roots grow from nodes on the stem opposite from the leaf. The flower is most
often yellow but can also be white, cream or green.
The flower only lasts for one day, it opens early in the morning and begins to close and wilt by
the afternoon. The flower itself is self-fertile however it does require help with the pollination
process. Common insects are not capable of assisting in pollination. There is one known
pollinator, a tiny bee called the Melipona Bee. This bee can only be found in the Vanilla districts
of Mexico. Outside of Mexico all flowers need to be hand-pollinated in order to produce the
fruit. Most of the commercial vanilla crop relies on hand-pollination and it is said that this
accounts for half the total labor cost in vanilla production.
To hand pollinate the flower
the pollen needs to be
transferred from the Anther
to the Stigma. As you can see
in the photo to the right the
Rostellum blocks the pollen
from reaching the Stigma. A
small tool (such as a
toothpick) is used to lift the
Rostellum out of the way and
then the Anther is pressed
onto the Stigma transferring
the pollen. This needs to
happen by mid-morning
before the flower starts to
wilt. If pollination was successful the flower will hang on (though wilted) and the Ovary will
begin to swell within several days. If unsuccessful the flower will fall off overnight. The fruit is
commonly called the ‘vanilla bean’ though because it is not a legume the more accurate name
would be ‘vanilla pod’. The pod ripens on the vine for 8 – 9 months before it is harvested and
then the curing process, which can take up to 6 months, begins. Each pod contains thousands of
tiny seeds but it is actually the pod that is used to create the vanilla flavoring.
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Goldfish vs Koi
http://www.petgoldfish.net/
Fish, including species such as goldfish and koi, are one of the most common type of pets in the
world. Goldfish and koi are members of the carp family, but they are different from each other
in that goldfish do not have any barbels, which are tactile organs containing the taste buds,
around the mouth. This particular characteristic allows them to be easily distinguished from koi.
Goldfish actually exist in a far wider range of colors than their name implies. They are suitable
for both ponds and home aquariums, although the different color varieties can vary in terms of
their hardiness, and not all are suited to being kept outdoors all year in areas where
temperatures can fluctuate widely.
HISTORY
The popular image of a goldfish in a bowl has been depicted the world over - from ancient
pottery created during the Ming Dynasty in China to modern popular comic strips. There are
actually over 125 varieties of goldfish. All these varieties are thought to have originated from
the Crucian carp, which can reach a length of around 40-50 cm. The goldfish is considered the
oldest domesticated fish; its story began long before hobbyists began keeping pet fish in
aquariums.

CRUCIAN CARP - A WILD GOLDFISH
YELLOW PIGMENTATION

A WILD GOLDFISH (carassius auratus) WITH

It was common for people to keep private carp ponds in China during the Tang dynasty. Other
sites for these ponds were in the grounds of monasteries and temples , where monks would
watch over them as guardians. It was during this period that various genetic mutations caused
some of these carps to exhibit a golden coloration instead of their natural dull colors. These
golden carps were selected and bred over many generations.
The fish continued to be popular during the reign of the Song Dynasty. The emperor Chao Kou,
who was something of a goldfish enthusiast, even ordered the collection of these golden fish to
help restock his ponds. Imperial favour could well have been a very potent influence in
fostering the popularity of the goldfish.
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Goldfish vs Koi
GOLDFISH AND KOI COMPARISON
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Koi Pond at Lincoln Park Conservatory
About Koi (nishikigoi ) "brocaded carp.
o colorful varieties of domesticated common carp (Cyprinus carpio) popular in outdoor
koi ponds or water gardens.
o distinguished by colors, patterns and scalation. Main colors include white, black,
red, yellow, blue, and cream.
o will revert to natural color over several generations when released into wild
o average length about 31.5 inches (under 3 ft); average age 25 to 35 years (some
have lived over 100 years)
o grow about an inch per month;
Care of Koi
o omnivorous – eat variety of foods: algae, peas, lettuce, watermelon, crustaceans,
larvae, worms (and sometimes their young)
o fed what they can consume in about 5 minutes
o important not to overfeed; may beg for food all day
o can be trained to eat from feeder’s hand
The Lincoln Park Conservatory Koi:
o fed a Koi pellet food once per day; a special treat is peas and other greens
o oldest two fish (a male and female) came over16 years ago; they are now over20
o large metallic 'goldish' orange
o largest white one (with an orange blob on top of its head)
▪ two offspring from the original two; the smaller white ones, with orange and
black markings
▪ the babies were transferred to a goldfish pond until big enough to be brought
back safely.
o other Koi were donated from various sources
Koi vs. Goldfish
o Koi have prominent barbels (whiskers) on their lip
o Goldfish generally smaller with more variety in body shapes
o Goldfish developed in China over a thousand years ago - breeding Prussian carp for
color mutations.
o Koi developed from common carp in Japan in the 1820s.
Can be interbred, but offspring will be sterile
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