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Will the Artisan Survive? 
By Deborah Caldwell
I became fascinated with the beneficial 

properties of herbs in the third grade. Dur-
ing a hike at Girl Scout camp, the guide 
showed us poison oak and mugwort grow-
ing together, highlighting the irritant/rem-
edy relationship. I mashed leaves of mis-
cellaneous plants to apply to wounds, 
driving my mother crazy on laundry day 
when she had to empty my pockets of de-
bris.

By my mid-20s I had survived a debilitat-
ing, multi-impact car crash. Migraines and 
chronic orthopedic pain left me unable to 
finish college or work. Medications could 
not mitigate the pain and the side effects 
were isolating.

I was given seven joints and advised to 
smoke a joint a day. At the end of the week 
I hadn’t had a migraine and slept better 
than I had in years. I continued to use can-
nabis over the next two years regaining 
mobility and returning to school.

Working as a kinesiologist and athletic 
trainer gave me a captive audience for test-
ing beneficial topicals. I began infusing ar-
nica, calendula and other herbs in oils and 
alcohol to help my patients recover from 
injury and overuse. 

In 2000 at Victoria Falls, Zimbabwe  I got 
a spliff full of seeds and stems. It gave me 
a clarity and an uplifting cerebral experi-
ence I would attribute years later to a THC/
CBD strain with a bright terpene profile. 

In 2010 I decided to produce a cannabis-
based topical. In a large garden in San Luis 
Obispo, California, I planted the seeds I 
had brought back from Zimbabwe. I also 

By Mel Frank
In the cannabis industry, the general 

terms—bud, cola, nug— are easy enough 
and universally accepted, but when dis-
cussing specific plant parts with botanical 
terms, confusion reigns. 

Foremost are the incorrect uses of calyx 
and pistil. Growers read or hear about 
swollen calyxes being a sign of maturity 
and an indication of readiness for harvest-
ing. What are incorrectly called calyxes or 
false calyxes are correctly identified as 
bracts.

Cannabis female flowers do have calyx 
cells, but not a defined calyx. The female 
cannabis calyx cells are one part of the 
perianth, a nearly transparent, delicate tis-
sue that partially encloses the ovule (pro-
spective seed). 

Each female flower has a single ovule, 
which is encapsulated by bracteoles and 
bracts. The bracts and bracteoles are small, 
modified leaves that enclose and protect 
the seed in what some growers refer to as 
the seed pod. 

Bracts make up most of the sub-
stance and weight of high-quali-
ty marijuana buds.

The bracts have the densest covering of 
capitate-stalked resin glands of any plant 
part, and it is within the heads of these res-
in glands that the plant synthesizes and 
holds the highest concentrations of canna-
binoids and terpenes of any plant part. 
Bracts make up most of the substance and 
weight of high-quality marijuana buds. 

By definition, a perianth consists of a co-
rolla and a calyx. In more familiar showy 
flowers, the corolla is the brightly colored 
petals we generally appreciate when look-
ing at flowers, and the calyx is the smaller 
green cup (sepals) holding the petals at the 
flower’s base. 

Bright showy colors, large flower sizes, 

Cannabis Female Flowers

Marijuana plants are wind-pol-
linated with no need to attract 
insects or animals to carry the 
males’ pollen.
and enticing fragrances evolved to attract 
insects such as bees and flies, or animals 
such as birds and bats to collect and trans-
fer pollen (unintentionally) to other flow-
ers. 

Cannabis flowers are not brightly col-
ored, large, or enticingly fragrant (at least 
to most non-humans); marijuana plants are 
wind-pollinated with no need to attract in-
sects or animals to carry the males’ pollen, 

Trichomes
Cannabis has six kinds of trichomes: 

three are non-glandular and three are glan-
dular and resin-bearing. Cystolith hairs are 
the most visible of the non-glandular as 
these needle-like “hairs” prominently cov-
er all of the above-ground plant parts: 
stems, branches, leaves, petioles and flow-
ers. 

The other two non-glandular trichomes 
are visible with magnification. These 
smaller cystolith hairs with warty bumps 
and teardrop-shaped trichomes are found 
mainly on the underside of leaves. The 
larger cystolith hairs provide defense 
against insects and likely make the plant 
less palatable to animals. Cystolith hairs 
also reflect radiation, reduce water loss, 
and ameliorate near-surface temperatures.

Resin glands synthesize and hold the can-
nabinoids and terpenes and are of three 
types: bulbous, capitate-sessile, and capi-
tate-stalked. 

Bulbous glands are tiny, are present on 
the first leaves to form, and are found on 
stems, branches, leaves, and flowers. Al-
though ubiquitous, their contribution to the 
overall cannabinoid concentration at har-
vest is insignificant. 

Capitate-sessile gland heads are much 
larger, sit upon a short stalk, which makes 
them appear stalkless and hence, described 
as sessile. Capitate-sessile glands likely 
contribute to the overall cannabinoid con-
centration due to their larger size and pres-
ence on flowers, leaves and petioles. 

Capitate-stalked glands con-
tain at least 50% of the total can-
nabinoids in a plant.

Capitate-stalked glands are the largest, 
are the main source of cannabinoid accu-
mulation, and are plainly visible on female 
flowers. While almost all cells in a canna-
bis plant are capable of producing minute 
amounts of cannabinoids, capitate-stalked 
glands contain at least 50% of the total can-
nabinoids in a plant. Since female flowers 
(buds) are the main smokeable product, 
and buds are the main locus of capitate-
stalked glands, these glands are our main 
source of cannabinoids and terpenes.

Male plants also form all of these tri-
chomes, and until flowering, concentra-
tions of cannabinoids are similar in male 
and female plants. With the onset of flow-
ering, female plants produce much more 
cannabinoids than males, primarily be-
cause of the concentration and size of cap-
itate-stalked resin glands on female flow-
ers and associated small leaves (bud 
leaves) that intersperse flower clusters.

Male flowers have capitate-stalked 
glands on their petal-like tepals, but these 
are much smaller than those on female 
flowers. The largest resin glands on male 
flowers, comparable in size to the largest 
gland heads on females, form a line on ei-
ther side of anthers, the pollen bearing or-
gans, popularly called “bananas.” Even so, 
one would need an enormous amount of 
male flowers to yield a usable amount of 
resin.

grew plant varieties rich in caryophyllene, 
myrcene, limonene to enhance the benefits 
of the cannabinoids. (I was aware of the 
role of terpenes because of my background 
in aromatherapy.)

It was an easy shift to add cannabis to my 
formulations as I had been working with 
lipophilic herbs and had developed the in-
fusion methods for a non-cannabis cottage 
craft products line. Creams and lotions are 
a familiar medium for the consumer and I 
already had years of producing oils and 
salves to lukewarm reception. 

In 2014, I attended Oaksterdam Univer-
sity and my first Emerald Cup competition 
in Santa Rosa. By 2015 I had a booth at the 
Cup and Topicanna was judged one of  the 
top three products. With limited success in 
my local delivery-only dispensary culture, 
I began to approach Bay Area and North 
Coast storefront dispensaries and con-
vinced buyers to stock my products. 

Topicanna Sungrown became a favorite 
with budtenders and patients, but wide-
spread distribution has been challenging.
Topicals account for only about 1% of can-
nabis-industry sales. There is a cultural 
preference for sexy adult-use products.

California cannabis regulations have put 
many artisanal producers on the endan-
gered species list, along with small-scale 
growers and plant breeders. 

 San Luis Obispo has limited cultivation 
to large parcels and manufacturing to in-
dustrial commercial zones leaving our ru-
ral zoned farm and 400 square-feet manu-
facturing space non-compliant. Federal 
Tax laws prohibit deductions for common 

business expenses such as rent, packaging 
etc. 

Laborious regulations, steep permit fees, 
multiple layers of taxation and testing have 
left the small producer crunching numbers 
repeatedly to decide how to proceed in the 
new “adult-use” market.

These regulations are designed for large, 
well-funded organizations with little re-
gard for the heritage farmer whose love 
and fascination for cannabis has left a leg-
acy of thousands of phenotypes.

My craft friends and I are on the chop-
ping block. Some of us are going to make it 
and many of us won’t.

Adaptability is the best trait in this cli-
mate.

hence these plant parts never evolved into 
significant, attractive, or showy parts. 

Each female marijuana flower has two 
stigmas that protrude from a single ovule; 
they are “fuzzy” (hirsute), about ¼ to ½ 
inch long, usually white, but sometimes 
yellowish, or pink to red and, occasionally, 
lavender to purple. 

Stigmas are the pollen catchers. Some 
writers identify stigmas as pistils, and this 
too is incorrect. The pistil is all of the re-
productive female flower parts. The Can-
nabis pistil consists of two stigmas and an 
ovule (prospective seed). The term is mis-
used in many books and seed catalogs that 
describe a single Cannabis flower as hav-

ing two pistils.
If a flower is pollinated, the ovule be-

comes a single fruit, essentially a single 
seed, an achene. The perianth tightly clasps 
the seed and usually contains tannins, 
which give mature seeds their markings or 
spotted coat. Between a thumb and finger 
you can rub the perianth off of a seed. 

A well-pollinated typical bud develops 
from 50 to 150 seeds, a cola easily holds 
many hundreds, and even a small, but thor-
oughly pollinated female can bear thou-
sands of seeds.

Deborah Caldwell


