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Like something from the 1940 film “Fantasia” or the 
2009 film “Avatar,” San Gabriel, California-based 
photographer Craig Burrows uses a technique 
called ultraviolet-induced visible f luorescence 

(UVIVF) photography to capture the beauty, diversity, and 
morphology of plants, including medicinal plants, in a way 
they are not normally seen. This involves using an ultravio-
let (UV) light source, which makes the plants fluoresce in 
spectacular and unpredictable displays. Humans do not see 
the UV light, however — just the plants’ reactions to it.1,2 

Think of how a black light, which emits invisible UV 
light, causes a white T-shirt to glow blue or violet. And, 
under UV light, tonic water fluoresces bright blue due to 
the presence of the antimalarial compound quinine (from 
Cinchona spp., Rubiaceae).3 

Burrows, who has been interested in nature from an early 
age but never formally studied botany, started using this 

technique in 2013 or 2014, just a few years after he started 
photography in general. “I saw somebody else doing it, I 
thought it was a really cool-looking technique, and I wanted 
to try it myself,” he said (oral communication, January 10, 
2022).

The process requires total darkness. Burrows uses a 
365-nanometer UV light source with 12 light-emitting 
diodes (LEDs) arranged in a small square. He typically uses 
a 10-second camera exposure, with the camera on a tripod, 
and moves the light source around the subject during the 
exposure time. This creates a “light painting” effect and 
avoids sharp shadows. 

“One thing that I like to convey as much as possible with 
this is that the luminescence is not coming from an external 
source,” Burrows said. “It is actually being emitted from the 
subject. I want to emphasize that characteristic visually as 
much as possible by smoothing out the light source.”

Floral Fluorescence
Medicinal Plants in a New, Ultraviolet Light

By Connor Yearsley  |  UVIVF Photography by Craig Burrows

Largeflower phacelia 
Phacelia grandiflora
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Pitcher Plant
Sarracenia sp.,

Sarraceniaceae
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UV light has wavelengths that are shorter than visible 
light but longer than X-rays. Fluorescence, a type of lumi-
nescence, occurs when a substance absorbs light of one 
wavelength and almost immediately reradiates light, usually 
of a longer wavelength. This happens when electrons of 
the fluorescent substance move to a high-energy state. 
From this excited, unstable state, they then lose energy in 
the form of heat and visible light while returning to their 
“normal” energy state.4 

Fluorescence ceases nearly immediately when the exciting 
source is removed, unlike phosphorescence, which contin-
ues as an afterglow. Because humans generally cannot see 
UV light, except in rare cases,* fluorescent objects appear 
to glow mysteriously on their own when illuminated by 
UV light in a dark room.4 High-quality UVIVF photogra-
phy actually rejects as much UV light as possible from the 

camera’s sensor and instead captures the visible 
light radiated from the subject.7 

When a f luorescent object is illuminated 
by both UV light and visible light (such as 
sunlight), the visible light created by the object’s 
fluorescence is added to the visible light reflect-
ing off the object, so a fluorescent object under 
full illumination appears to be unusually bright 
but not glowing on its own, as with UV light 
only.4

To get started with UVIVF photography, 
Burrows said some results can be achieved 
almost immediately with a high-quality UV 
light. He has coached people on using the tech-
nique and helps troubleshoot if, for example, 
their photos have blue speckles everywhere or are 
entirely purple. 

“You can do this without a lot of skill or tech-
nology,” he said. “But, to get to a point where it 
is true to the subject matter but also is portrayed 
in an aesthetically pleasant way, I do think that 
requires a good deal of skill to get to that level.”

Burrows uses a Sony A99 camera, which is not 
modified in any way, and a simple macro lens. 
So, the effect is achieved entirely with the UV 
light source, he said. The subject is usually on a 
black stool with a black backdrop, if he doesn’t 
have a lot of space, since the best way to achieve 
a black background is to have a lot of space 
between the subject and what is behind it. 

Because the technique requires such long 
exposure times, even a slight breeze, especially 
with a high-magnification image, will make it 
blurry, so most of Burrows’ UVIVF photos are 
taken inside. “I am very much a pixel peeper,” 

he said. “I’m very particular about how sharp the image is. 
I try to keep it as controlled as possible. So, usually, I do 
these in my garage, and I actually grow the plants myself 
as much as possible, or I’ll find them in the neighborhood 
or somewhere where I can take a cutting without being too 
impactful.”

The exposure time is one limitation of the technique. 
“I’m using a fairly intense light source, but I still need a 
long exposure for it,” Burrows said. “I would say that’s a 
drawback. You can’t have a high-quality image and also 
have a fast-captured image. And, of course, there’s a little 
bit of hazardousness with ultraviolet in general. So, that’s 
not ideal.”

On the other hand, Burrows believes the technique can 
stimulate people’s interest in botany. “If you photograph 

* The lens of the human eye filters out UV light, perhaps to protect the retina from UV’s harmful effects. However, some people 
can see UV light, including people with a condition called aphakia, in which the lens of the eye is absent or removed, often due 
to cataracts. French Impressionist painter Claude Monet (1840–1926), for example, developed cataracts in later life and eventu-
ally had the lens of one eye removed. Some of his later paintings heavily featured bluish colors, which may be because he could 
see certain wavelengths of UV light.5,6

Comparison showing a normal daylight 
photo (top) and a UVIVF photo (bottom) of 
dandelion (Taraxacum spp.). 
Top photo ©2022 Steven Foster Group
Bottom photo ©2022 Craig Burrows

Passionflower
Passiflora sp.,

Passifloraceae
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Silk Tree
Albizia julibrissin, Fabaceae

Silk tree, or mimosa, is native to Asia, from Iran to Japan, 
and now is common in the American South. It grows fast 
and has fluffy, fragrant, pink, powderpuff flowerheads 
that attract bees. In a process called nyctinasty, its leaflets 
close at night and reopen during the day. It is grown for 
ornament, as a shade and roadside tree, and to prevent soil 
erosion, but can be invasive, including in watersheds, where 
currents carry the seeds downstream.14,15 In China, the tree 
is called he huan, which may mean “together happiness” 
based on a custom of planting the tree near a home as a 
symbol of harmony, unity, and peace, according to a peer 
reviewer. The dried stem bark and dried inflorescence are 
used in traditional Chinese medicine “to ease the mind” due 
to mild sedative effects, and the flowers are used for anxi-
ety, depression, and insomnia.16 The genus name Albizia 
honors Italian naturalist Filippo degli Albizzi, who brought 
the tree from Constantinople to Italy around 1749. The 
species name julibrissin derives from a Persian word mean-

ing “floss silk,” referring to the flowers.14,16 French botanist 
André Michaux (1746–1802) introduced silk tree and other 
plants, including ginkgo (Ginkgo biloba, Ginkgoaceae), to 
the United States.17 In 1808, American botanist William 
Bartram, son of botanist John Bartram, sent a letter with 
silk tree seeds to then-US President Thomas Jefferson, who 
reportedly planted the seeds at his home, Monticello.18,19 In 
1814, the tree was included in John Bartram & Son’s cata-
log of plants from Bartram’s Garden in Philadelphia, which 
is considered America’s first botanical garden and is now a 
National Historic Landmark.20 After the Natural History 
Museum in London was bombed in 1940, during World 
War II, silk tree seeds (collected in 1713) on herbarium 
sheets were moistened and sprouted when the fire was extin-
guished.21 One recent study suggests silk tree seed oil may 
be used in soaps, shampoos, and UV protectors in cosmet-
ics, and its high polyunsaturated fatty acid content may 
make it a nutritious alternative to other oils.22
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the same thing in ultraviolet, there is a sense of wonder that 
isn’t normally there,” he said. “In the same way it made me 
more interested in plants, I hope it can make other people 
interested.”

He said the technique involves trial and error. “It took 
me maybe an embarrassingly long time to realize that my 
shots were blurry not because I was moving the camera…, 
but because the subjects themselves were actually moving,” 
he said. 

He found the anthers of some flowers wiggle around 
during the exposure, and some plants, including species 
in the Malvaceae family, close up at certain times of day. 
Burrows counteracts these challenges in different ways. For 
example, when he went to Hawaii to photograph plants 
for Hana Hou! magazine, he initially was frustrated when 
taking photos of Boerhavia repens (Nyctaginaceae), because 
the plant closed up at night. However, it was open the next 
day, so he got the shot he wanted then. 

In another case, the California poppy (Eschscholzia cali-
fornica, Papaveraceae) is open only during the day, he said, 
but he wanted it to open at night, so he put it in a vase and 
trained it to be 12 hours off. “So, sometimes there’s a little 
trickery, and sometimes you just work with what you have,” 
he said.

Two of Burrows’ favorite plants that he has photographed 
with UVIVF are lacy phacelia (Phacelia tanacetifolia, 
Boraginaceae) and largeflower phacelia (Phacelia grandi-
flora). “Both produced these really good mixes of colors, 
with some oranges, greens, purples, and reds, and they are 
very radiant-looking and sort of warm and inviting,” he 
said.

On the other hand, Burrows can think of two plants 
that were particularly difficult. One was bird’s eyes (Gilia 
tricolor, Polemoniaceae), which is a California annual plant. 
The flowers move more than almost anything he has photo-
graphed. “All of my shots that I did, they were just curling 
up,” he said. The other was Massonia hirsuta (Asparagaceae), 
which is a South African plant. Because of how the flow-
ers are positioned in the leaves, the dirt is visible, and if the 
leaves have water spots or dust, it can’t be removed because 
the leaves are hairy, he said. “Those two gave me so much 
trouble that I actually scrapped all the photos.”

Burrows said he thinks this technique is not more widely 
or commonly used maybe partly because it is challenging 
and some people may not have the patience for it. “There 
are some plants that just sort of flop with this technique,” 
he said. “They’re not beautiful, or they’re not very fluores-
cent. So, I think there’s a lack of immediate reward for it.”

He noted that good-quality short-wavelength light 
sources have become much less expensive and more acces-
sible for the average person over the past 20 or 30 years. The 
UV light he recommends to beginners costs around $25, 
for example. So, a heyday for this may be arriving, he said.

The technique can also effectively be used to photograph 
scorpions and other arthropods. Burrows took his light to 
the redwood forest closest to him, Big Basin Redwoods 
State Park in California. “I found the entire floor was 
covered in millipedes — hundreds of intensely fluorescent 
millipedes,” he said.

Some species may derive evolutionary benefits from 
exhibiting f luorescence. For example, one study found 
that the Venus f lytrap (Dionaea muscipula, Droseraceae) 
and other carnivorous plants, including pitcher plants in 
the genus Nepenthes (Nepenthaceae), f luoresce under UV 
light. The study authors proposed this f luorescence can 
help attract arthropods and other potential prey to the 
traps.8 Some species may also be f luorescent to attract 
pollinators, which can see UV light, but there is likely 
little similarity between UVIVF photography and the way 
bees, butterf lies, and other pollinators see plants.7

Beyond plants, UVIVF has many practical applica-
tions in diverse areas. In microscopy, UVIVF is used 
to label proteins and analyze tissues, cells, and cellular 
structures.9 In forensics, it is used to identify and evaluate 
fibers, gunshot residue, biological f luids, fingerprints, and 
more.10 Recent research shows that UVIVF can provide 
valuable information about the pigmentation of feathers 
(which are found in many collections of Indigenous art) 
and may help identify the birds from which the feathers 
originated.11 Banknotes, postage stamps, and credit cards 
often have f luorescent security features to prevent fraud. 
In geology, f luorescence can be used to identify minerals, 
determine their locality, and differentiate between natural 
and synthetic gemstones.12 NASA’s Perseverance rover also 
has a UV laser to aid understanding of the environment 
on Mars.13

Burrows has tried UVIVF on almost everything he 
can think of: June bugs and other insects, some minerals, 
spiders, spider webs, tree bark, and lichens, for example.

He still wants to use the technique to photograph silver-
sword plants (Argyroxiphium spp., Asteraceae), which are 
threatened shrubs that are endemic to Hawaii and grow on 
the slopes of Haleakalā volcano on Maui. “I think that is 
the highest on my list, but also one of the least attainable 
ones,” Burrows said.

For Burrows, using UVIVF has created opportunities 
that he would not have had otherwise, including getting 
to travel to Hawaii. He also was invited to the Azores, a 
Portuguese archipelago in the North Atlantic, to photo-
graph the f lora there with UVIVF, but that did not happen 
because of the COVID-19 pandemic. National Geographic 
and other publications have featured his work,2 and he 
was invited to exhibit some of his work at the Museum of 
Contemporary Art (MOCA) in Taipei, Taiwan.

The results of UVIVF still sometimes surprise Burrows. 
“That is kind of what keeps me going,” he said. “I have 
some educated guesses after doing it for so long. A white 
petal is probably going to either be blue or pink. It’s not 
going to be yellow or green or something like that…. I 
think there is always something new to stumble across.”

Burrows said he will continue to use UVIVF photogra-
phy to capture the beauty of plants. “One reason I keep 
acquiring new plants is so I’ll have new subjects,” he said. 
“It’s definitely not because I have an addiction to buying 
new plants or anything like that.”

More of his work can be seen on his website at  
www.cpburrows.com.1
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Lavender
Lavandula sp.,

Lamiaceae

Lavender
Lavandula sp.,
Lamiaceae
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Chinese ground orchid, also known as hyacinth orchid 
or baiji, is hardy and considered one of the few terrestrial 
orchids that can be grown easily.28 It is an ornamental in 
Europe and the United States and an important medici-
nal plant in East Asia, where it is native. In the wild, it 
grows in sandy soil among grassy patches on cool moun-
tain slopes.29 China’s national red list classifies it as an 
endangered species.30 International trade of the species is 
controlled under the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES), 
which includes it in Appendix II, meaning the species is not 
necessarily threatened with extinction, but its trade must be 
controlled to ensure its long-term survival.31 In spring, it 
produces small, pinkish-purple flowers, similar to Cattleya 
spp. (Orchidaceae) flowers, in clusters on naked stalks. The 
genus name Bletilla honors Luis Blet, a Spanish apothecary 
who had a botanical garden in Algeciras, Spain, toward the 
end of the 18th century.32 The species name striata refers 

to the leaves’ white striations, and the Chinese name baiji 
means “spreading the white color,” referring to the idea that 
the leaf striations spread from the white root. Shen Nong 
Ben Cao Jing, a Chinese herbal text compiled between 206 
BCE and 220 CE, lists baiji as a botanical drug. Since then, 
the plant has been used for chronic cough and lung-related 
afflictions, including tuberculosis, and inflammation of 
the trachea associated with bronchitis. The root is used as a 
hemostatic to treat hematemesis (vomiting blood), hemop-
tysis (coughing up blood), and traumatic bleeding, due to 
its reported astringent actions. Externally, root poultices 
have been applied to carbuncles, chapped hands and feet, 
sores, swelling, and ulcers. The root also has been used for 
scalds, burns, and chilblains (inflamed skin from cold, non-
freezing air).28,29 In one study, embolization (a procedure 
that stops blood flow to targeted areas) with B. striata was 
more effective than conventional gelfoam embolization in 
people with inoperable liver cancer.33  

Chinese Ground Orchid
Bletilla striata, Orchidaceae
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Aloe
Aloe sp., Asphodelaceae
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“Aloe” may derive from Hebrew and Arabic words mean-
ing “bitter” due to the bitter yellow exudate (latex) derived 
from the leaf. Ancient Egyptians reportedly considered aloe 
a “sanctuary plant of immortality” and used it as a funer-
ary gift to pharaohs dating back to about 4000 BCE. In the 
first century CE, Greek physician Dioscorides and Roman 
naturalist Pliny the Elder wrote about aloe’s many benefits. 
The biblical book of John mentions “a mixture of myrrh 
and aloes” was used to prepare Jesus’ body for burial. It 
is possible that in this context “aloes” refers to Aquilaria 
agallocha (Thymelaeaceae), but some experts maintain it 
refers to Aloe vera. Also called “true aloe,” A. vera is one of 
the most common aloe species. A perennial that can grow 
to three feet tall with dense rosettes of succulent leaves, it 
likely originated to the southwest of the Arabian Peninsula. 
When applied to the skin, the clear, colorless leaf paren-
chyma, commonly called aloe gel, has been used to treat 
abrasions, acne, frostbite, psoriasis, sores caused by the 

herpes simplex virus, sunburns, and skin damage due to 
UV radiation. It also has been taken orally to treat condi-
tions including irritable bowel disease and diabetes and 
sometimes is added as a nutritional ingredient to beverages. 
The bitter yellow exudate, taken orally, is used for laxative 
effects and is the source of laxative drugs documented in 
official pharmacopeias.23-25 In clinical trials, A. vera has 
shown antibacterial, pain-relieving, wound-healing, and 
other effects in people with various conditions.26 However, 
some concerns have been raised about potential toxicity of 
aloe preparations due to the compound aloin, which may 
be carcinogenic if ingested in large amounts for long peri-
ods. However, typical aloe juice products contain less than 
5 ppm of aloin.23 A 1989 NASA study, which researched 
ways to clean air in buildings and space structures, found 
A. vera can effectively remove formaldehyde, a common air 
pollutant, from the air.27 



Pink lady’s slipper or pink moccasin 
flower is the most common of the six lady’s 
slipper orchid (Cypripedium) species of east-
ern North America.41 Its single, showy, 
magenta to whitish-pink flower blooms 
on a stalk that emerges from the plant’s 
two basal leaves. Bees pollinate the flow-
ers and enter the flower pouch through a 
slit but cannot exit through this slit due to 
its in-folded margins. Instead, they exit by 
passing under the flower’s stigma and one of 
the anthers and thus deposit any pollen they 
carry before picking up more pollen.42,43 
The genus name Cypripedium derives from 
the Greek words for Cyprus, the supposed 
birthplace of the goddess Aphrodite 
(Venus), and pedilon, meaning “shoe,” due 
to the inflated or pouched flower lip. The 
plant’s roots were used instead of valerian 
(Valeriana officinalis, Caprifoliaceae) for 
sedative effects. In 1822, American herbal-
ist Samuel Thomson wrote: “The powder 
[of the root/rhizome] is the best nervine 
known.” In 1828, polymath C.S. Rafin-
esque also noted the roots’ nervine, sedative, 
and antispasmodic effects. In the 19th and 
20th centuries, tons of lady’s slipper roots 
entered the North American herb trade. In 
1913, Elizabeth G. Britton of the New York 
Botanical Garden warned that C. acaule 
“is becoming extinct.” In 1988, botanist, 
author, and photographer Steven Foster 
(1957–2022) introduced a resolution to the 
International Herb Growers and Marketers 
Association requesting that members (and 
others in the horticultural and herb trade) 
refrain from trade in wild-harvested lady’s 
slippers. Mark Blumenthal, the founder and 
executive director of the American Botani-
cal Council, introduced the same resolution 
to the American Herbal Products Associa-
tion (AHPA) shortly thereafter. This was 
AHPA’s first trade recommendation and 
one of the first attempts by an herb indus-
try association to restrict trade to conserve 
a threatened species.41 This species also is 
listed in CITES Appendix II to control its 
international trade and ensure its survival.44 
Now, thousands of lady’s slippers have 
become re-established in the wild.41

Pink Lady’s Slipper
Cypripedium acaule,

Orchidaceae
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Cannabis, hemp, or marijuana likely evolved in Central 
Asia and, for millennia, has been grown for grain and fiber 
and medicinal, recreational, and ritualistic uses. Residues 
from the eastern Pamirs region in western China indi-
cate cannabis was burned during mortuary ceremonies 
around 500 BCE, and people there may have cultivated and 
selected cannabis plants with higher levels of psychoactive 

compounds. Greek historian Herodotus’ The Histories (fifth 
century BCE) describes how people in the Caspian steppe 
region smoked cannabis.34 Much later, cannabis was grown 
widely in the American colonies, where it was used to make 
clothing, paper, sails, and rope, and its seeds were eaten.35 
In the 1800s, William O’Shaughnessy (1809–1889), an 
Irish physician who studied medicinal uses of cannabis in 

India, lectured in Britain about 
his experience, including 
success, with Indian hemp.36 
Sir John Russell Reynolds 
(1828–1896), Queen Victo-
ria’s physician, found cannabis 
useful for conditions includ-
ing facial neuralgia, migraine, 
and dysmenorrhea (menstrual 
cramps). In 1964, the structure 
of cannabis’ main psychoactive 
compound, tetrahydrocannab-
inol (THC), was determined, 
which enabled more discover-
ies in cannabinoid research.37 
In the 1990s, the discovery of 
the endocannabinoid system 
(ECS, a biochemical signaling 
system that is involved with 
normal physiological func-
tions and mediates cannabis’ 
effects in the body) renewed 
interest in using cannabis for 
nervous system disorders like 
epilepsy.38 Epidiolex® (GW 
Pharmaceuticals; Cambridge, 
UK), an oral solution contain-
ing cannabidiol (CBD, a non-
intoxicating cannabinoid), is 
the first US Food and Drug 
Administration (FDA)-
approved drug that contains 
a purified substance from 
cannabis and the first FDA-
approved drug to treat Dravet 
syndrome, a rare, severe form 
of epilepsy. It also represents a 
new class of antiseizure medi-
cation. In one recent study, 
CBD significantly inhibited 
replication of SARS-CoV-2, 
the virus that causes COVID-
19, in human lung cells and 
mice.39 Cannabis also is used 
for effects on appetite, intraoc-
ular pressure, pain relief, sleep, 
and much more.40 

Cannabis
Cannabis sp., Cannabaceae
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This evergreen perennial is among the most common orchids of the eastern United States and is listed in CITES Appen-
dix II to control its international trade and ensure its survival.52,53 It is native to dry to mesic (moderate-moisture) wood-
lands, bluffs, wooded slopes, and wooded ravines from Quebec to Minnesota south to Oklahoma and Florida and some-
times grows out of moss. Its blue-green leaves, which have a white central stripe and a network of white veins, form a basal 
rosette. In summer, a downy (hairy) flower stalk rises from the center of each rosette, and small, white to greenish-white, 
rounded, bee-pollinated flowers bloom in a dense cluster.52,54,55 Typical of orchids, it has a mycorrhizal relationship, and, 
in this case, interacts closely with fungi in the genus Tulasnella, which help the plant acquire nutrients, while the fungi 
are not known to derive any benefit.56 The plant’s common name owes to its downy flower stalks, its leaf markings that 
supposedly resemble rattlesnake skin, and its leaf rosette that resembles the leaf arrangement of some plantains (Plantago 
spp., Plantaginaceae). The genus name Goodyera honors British botanist John Goodyer 
(1592–1664), and the species name pubescens means “downy.”54 The Delaware Native 
American tribe used the root to treat lung infections, aching bones, and as a prophy-
lactic after childbirth. The Mohegan tribe used the plant to prevent infections in 
the mouth (probably thrush) in babies. Native Americans and European settlers ate 
the plant and made fresh leaf poultices to treat scrofula (a disease in which Myco-
bacterium tuberculosis, the bacterium that causes tuberculosis, infects the lymph 
nodes). A decoction of an unspecified plant part was used to clean sores. The 
leaves were used to treat cancers, lupus, and ulcers and made into tea, which 
reportedly increased appetite and relieved colds and kidney ailments. The 
plant also was used to treat rabies, and macerated leaves were applied to 
rattlesnake bites.33,54

Downy Rattlesnake Plantain
Goodyera pubescens, Orchidaceae
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Native to western North America, from southern Wash-
ington south to Baja California, this resilient, widespread 
perennial has single, silky, four-petaled flowers that are 
typically bright orange. Some cultivars are white, pink, 
red, lilac, and purple.45-47 Traditionally, the aerial parts 
have been used to treat anxiety, depression, migraines, pain 
(including neuralgia), and to promote sleep.48 In 1816, 
during the voyage of Otto von Kotzebue’s ship Rurik, Adel-
bert von Chamisso, a French-German naturalist, collected 
the type specimen of the California poppy near San Fran-
cisco. He named the genus Eschscholzia after his friend 
Johann Friedrich von Eschscholtz, the ship’s surgeon and 
entomologist. The species reportedly was introduced to 
English gardens in the 19th century.46,49 In 1890, phar-
maceutical company Parke-Davis’ catalog included a liquid 
extract of this herb and called it an “excellent soporific 
[sleep-inducing agent] and analgesic, above all harmless.” It 
was compared to morphine but without some of morphine’s 
adverse effects (constipation, addiction).48 In 1903, the 

species, an important part of California’s iconography, 
became the official state flower of the “Golden State.” In 
spring and summer, the flowers, perhaps florally symbol-
izing the “fields of gold” of the California Gold Rush, 
bloom along roadsides and other disturbed sites through-
out the state. California poppy has been grown in most of 
the United States and spread around the world.46,47,49 The 
European Medicines Agency, which develops European 
Union herbal monographs for labeling of registered herbal 
medicinal products, concluded that “on the basis of its long-
standing use, California poppy can be used for the relief of 
mild symptoms of mental stress and to aid sleep.”50 Health 
Canada also has an official labeling standards monograph 
for California poppy when used as an active ingredient of 
licensed natural health products.51 Herbalists commonly 
use it, often in tincture form, for sleep disorders, especially 
overexcitement and sleeplessness, and as an antispasmodic 
(to suppress spasms).48

California Poppy
Eschscholzia californica,

Papaveraceae
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This large, long-lived deciduous shade tree is native to 
warm temperate areas of eastern North America and tropi-
cal montane regions of Mexico and Central America,64 
with a notable disjunction between United States popula-
tions and Mesoamerican cloud forest populations.65 Sweet 
gum grows best in rich, moist, alluvial clay and the loamy 
soils of river bottoms. It is a popular ornamental due to its 
glossy, star-shaped leaves, which are fragrant when bruised 
and typically have five-pointed lobes. They resemble maple 
(Acer spp., Sapindaceae) leaves and turn a brilliant mixture 
of yellows, oranges, purples, and reds in fall. However, 
the tree’s ball-shaped fruits are widely considered a litter 
nuisance. An important hardwood in the southeastern 
United States, sweet gum is used for lumber, plywood, 
veneer, and more. The genus name Liquidambar, species 
name styraciflua (meaning “flowing with storax”), and 
common name “sweet gum” owe to the balsamic oleoresin 
that exudes from wounds in the tree. Called American 
storax/styrax or copalm balsam, the clear, reddish or yellow 
resin has a honey-like consistency when fresh but hardens 

when exposed to air. Still official in the United States Phar-
macopeia (USP) today, American storax entered the USP in 
the second revision in 1840. It has an aromatic fragrance and 
a mild, pleasant flavor and has been used in cosmetics and 
soaps, as a chewing gum, flavoring, incense, and perfume, 
and to treat catarrh (mucus in the nose, lung, or throat), 
coughs, dysentery, sores, and wounds.64,66,67 English natu-
ralist Mark Catesby (1683–1749) noted that Native Ameri-
cans chewed it, “esteeming it a Preservative of their Teeth,” 
and American naturalist Benjamin Smith Barton (1766–
1815) wrote that the tree “has been used, with advantage, 
in diarrhea.”67 The leaf essential oil is chemically similar 
to tea tree (Melaleuca alternifolia, Myrtaceae) oil.68 Sweet 
gum also contains significant amounts of shikimic acid, a 
compound used as a precursor of the anti-influenza medi-
cation oseltamivir (Tamiflu®), although star anise (Illicium 
verum, Schisandraceae) typically is used to source shikimic 
acid for oseltamivir.67 One study showed sweet gum can 
also help reforest Mexican cloud forests.69

Sweet Gum
Liquidambar styraciflua, Altingiaceae

Called lion’s tail, lion’s ear, or wild dagga, this 
tender, woody, tropical shrub is native to South 
Africa and considered one of the mint family’s 
most striking ornamentals.57,58 The Red List 
of South African Plants classifies it as a species 
of “least concern,” meaning it is at low risk of 
extinction.59 It was one of the first plants intro-
duced from South Africa to European gardens, 
was grown in the Netherlands as early as the 
1660s, and now is grown around the world. In 
gardens, it typically grows to about five feet tall, 
but can reach seven feet. Its vibrant, tubular, 
two-lipped flowers (typical of the mint family) 
are velvety and orange, grow in tiered whorls 
that encircle the square stem, and are popular 
with sunbirds. The opposite, oblong or lance-
shaped leaves are aromatic when bruised. The 
genus name Leonotis derives from the Greek 
words for “lion” and “ear,” because the flower 
petals resemble a lion’s ear, and the species name 
leonurus means “lion’s tail.”57,58,60 Traditionally, 
the leaves have been smoked to treat epilepsy 
and made into tea for supposed hypnotic effects. 
When smoked, the leaves and flowers reportedly 
produce euphoric effects similar to but weaker 
than cannabis, but these effects are not well 
understood. An infusion and decoction of the 
leaf and stem have been used internally for bron-
chitis, cold, cough, diabetes, diarrhea, dysentery, 
headaches, high blood pressure, influenza, viral 
hepatitis, and as an emetic for snakebites. Exter-
nally, decoctions of the plant have been used 
for boils, eczema, hemorrhoids, itching, muscu-
lar cramps, and skin disease. More than 50 
compounds have been isolated from L. leonurus, 
which contains terpenoids, including marru-
biin. The plant also contains resin and essential 
oil.58,61,62 In one study, the essential oil showed 
broad-spectrum antibacterial activity.63

Lion’s Tail
Leonotis leonurus, Lamiaceae
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Probably native to northeastern Africa, this fast-
growing, tender shrub now is distributed around the 
world and can be invasive.70,71 It is the only species in its 
genus and known for its smooth, shiny, mottled seeds, 
sometimes called “castor beans,” which yield benefi-
cial castor oil but also ricin, one of the most poisonous 
known substances in nature. Ricin is not soluble in oil 
and remains in the press cake after the oil is extracted. 
Each seed has a structure called an elaiosome that 
attracts ants, which feed the fatty, nutritious elaiosomes 
to their larvae and then disperse the still-viable seeds.72 
The genus name Ricinus is Latin for “tick” because the 
seeds resemble ticks (e.g., Ixodes ricinus), and the species 
name communis means “common.” “Castor” may derive 
from its use as a more ethical replacement for casto-
reum, an aromatic oily secretion from beavers’ “castor 
sacs” (“castor” is Latin for “beaver” and also the name 
of one of the mythical twins Castor and Pollux).70,72,73 
Castor oil has long been used as a lubricating laxative to 
relieve constipation and as a purgative.73 The FDA clas-
sifies castor oil as an over-the-counter stimulant laxative 
active ingredient in Category I, meaning it is generally 
recognized as safe and effective (GRASE).74 Ricinoleic 
acid from the oil and its derivatives may have benefits 
for skin health. The oil also is used in the manufactur-
ing of many products, including adhesives, cosmetics, 
hydraulic brake fluids, inks, sealants, soaps, varnishes, 
and waxes, and once was used as lamp oil. From World 
War I until the 1960s, castor oil was used as a lubricant 
for aircraft. By World War II, the United States report-
edly had developed and tested, but never implemented, 
a ricin-containing bomb. Perhaps the most famous case 
of ricin poisoning was Georgi Markov, a Bulgarian 
writer and dissident who, in 1978, died after an assassin 
stabbed him in the leg with an umbrella tipped with a 
ricin-containing pellet.72,75 

Castor
Ricinus communis,

Euphorbiaceae
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Pitcher Plant
Sarracenia sp.,

Sarraceniaceae
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Yucca, Adam’s needle, or needle palm is an evergreen 
shrub native to beaches, sand dunes, and fields of the 
southeastern United States and Mexico. It has escaped 
cultivation and extended into New England.76,77 The 
International Union for Conservation of Nature lists 
this species in the category of “least concern.”78 The 
plant’s sword-shaped leaves, with sharp tips and long, 
curly, filamentous threads along the margins, grow in 
a rosette near the ground. The creamy white or pale 
yellow bell-shaped flowers attract hummingbirds and 
hang loosely in clusters on a stalk that rises from the 
center of each rosette.76,77 The Catawba, Cherokee, 
Nanticoke, and other Native Americans have used the 
plant for many purposes. The roots contain saponins 
and were boiled and pounded for use instead of soap, 
made into a salve or poultice to treat sprains and skin 
sores, and used to treat gonorrhea and rheumatism. 
Pounded roots were thrown in water to “intoxicate 
fishes,” reportedly enabling an easier catch. The plant 
also was used as a sedative, and an infusion was used 
for diabetes. Flowers were eaten raw and cooked. The 
long leaf fibers are among the strongest of any North 

American plant and have been twisted into cordage 
for binding and making baskets, clothing, fishing 
lines, and fishing nets.77 In 1892, British-American 
entomologist Charles Valentine Riley described the 
mutualistic relationship between yucca and a moth 
he called Pronuba yuccasella (now Tegeticula yucca-
sella). He noted the plant’s pollen-producing anthers 
are not near its pollen-receiving stigmas, preventing 
fertilization without aid. At night, when yucca’s peri-
anth opens, the moth emerges and moves from plant 
to plant, collecting pollen, packing it into stigmatic 
openings, and ensuring cross-fertilization. The moth’s 
larvae depend on yucca seeds for food but mature 
before they can consume all the seeds, so most seeds 
remain viable.79 

Yucca
Yucca filamentosa,
Asparagaceae
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Lacy Phacelia
Phacelia tanacetifolia,

Boraginaceae
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