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Jolene
Hansen eeping up with consumer preferences is an ongoing challenge for
cannabis breeders, cultivators and retailers alike. With consumers
hungry for something new, following current industry trends isn’t
enough. In this competitive, maturing market, genetics must stay
ahead of the curve.

To better understand the factors driving cannabis breeding and genetics
decisions at cultivation operations, Cannabis Business Times conducted ex-
clusive industry research with supponrt from Occo Innovation and in conjunc-
tion with third-party researcher Readex Research. The results are detailed in
the 2023 “Breeding & Genetics Market Reponrt,” CBTs second-annual look at

this industry segment.

The 2023 “Breeding & Genetics Market Reponrt” provides cannabis busi-
nesses with insights into current genetics trends and motivations behind the
breeding and genetics decisions of their peers. The benchmarks established
by this important research will provide valuable comparisons in future years.

Jolene Hansen is a freelance writer specializing in the horticulture, cannabis and CEA
industries. Reach her at jolene@jolenehansen.com.
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alll
-0
NEW
GENETICS

or breeders and cultivators, criteria for new
genetics transcend current market trends.
——— When it can take years to bring a new cultivar
to manrket, breeders have to trust their tastes
as they predict and drive future trends.
Cultivators looking for genetics that can differentiate
their operation may risk replacing stable, productive
varieties with something unknown. Proven production
capabilities, based on objective data, matter more than
evenr before.
Nearly one-third (32%) of research participants in the
2023 “Breeding & Genetics Market Report” reponrted
that “production characteristics (e.g., yield, ease of

=IA

growing, disease resistance)” comprise their single most
imponrtant criterion when selecting new genetics. “THC
potency” was the single most imponrtant new genetics
criterion for 27% of study participants this yean.

When acquiring or developing new genetics, research
participants reported their operations may play
muiltiple roles, with varying degrees of assurance in the
results. More than half (58%) like to “receive clones of an
established genotype with known production traits”; 42%
like to “cross and hunt the seeds”; 38% like to “receive
seed packs to hunt through”; and about one-third (32%)
like to “receive individual seeds that are likely to succeed
without hunting.”

8% 2%
bud structure and size no answer

| |
8% ———

aroma profile

=
117%

terpene
profile

127%
cannabinoids other

than THC (e.g., CBD,
CBG, CBN, THCV):

What is the single
most imponrtant
criterion when

selecting new genetics

for your operation?
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L¢)
327%
production characteristics

(e.g., yield, ease of growing,
disease resistance)

277%

Of the following, what role does
your operation like to play in the
acquisition of new genetics?
58% 42%
(o] (o]
receive clones of an cross and hunt
established genotype the seeds
with known R ——
production traits 3 2 ‘y
(o]
o) receive individual
38 /O seeds that are likely
receive seed packs to succeed without
to hunt through hunting
Total exceeds
o 10.0"{ because
6 /o panrticipants could
select all that apply;
THC potency other no answer: 3%
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CANNABINOID
PRIORITIES
IN NEW GENETICS

THC still clearly dominates cultivation and consumer trends, but how
operations are prioritizing non-THC cannabinoids reflects market
shifts. For 12% of research participants, “cannabinoids other than
THC (e.g., CBD, CBG, CBN, THCV)” was their operation’s single most
important criterion for new genetics.

CBG topped the list of cannabinoids other than THC that opera-
tions most hope for in their new genetics. Cited by 59% of 2023 study
participants, CBG jumped 27 percentage points from 2022, eclipsing
last year’s leadenr, CBD.

THCV also made big gains in popularity. Last year, 28% of study
participants named THCV as one of their top three most-prioritized
non-THC cannabinoids; this year, more than half (53%) of research
participants indicated they’re targeting THCV as one of their top
three non-THC cannabinoid hopes for new genetics—an increase of
25 percentage points over last yeanr.

Half of 2023’s research participants (50%) reported CBD as a top-
three new genetics priority for non-THC cannabinoids.

Which three cannabinoids, other
than THC, does your operation hope
to find in NEW genetics?

597%

53%
50%

467

CBG THCU CBD CBN  CBC  Other

Totals exceed 100% because particjpants could select
up to three; no answer: 5%




2023 BREEDING & GENETICS MARKET REPORT | RESEARCH

»

Which three
terpenes does

your openration
prioritize most in
its breeding and

TERPENE AND AROMA

PROFILE PRIORITIES

For 11% of 2023’s research partici-
pants, “terpene profile” was their single
most important new genetics criterion.
Terpenes being prioritized for breed-
ing and genetics among participants in
this 2023 “Breeding & Genetics Market
Report” reflects distinct trends.
“Myrcene” led the list of 2023’s
top-three prioritized terpenes, named
by 52% of research panrticipants. Last
year’s leader—“limonene”—was close be-
hind, cited by 51% of study participants
this year. Study data revealed two inter-

percentage points from 2022.

When it comes to aroma profiles,
research participants in this 2023
reponrt boosted support for last year’s
leader. Nearly three-fourths (71%) of
study panrticipants cited “sweet (fruity,
berry, or sugary)” as a top-three aro-
ma priority in their genetics, a 16-penr-
centage-point increase for 2022’s
“fruity, berry” profile.

“Sour (citrus, lactic, or cheesy),” at
54%, was the second most-cited aroma
profile priority for 2023 study panrtici-

genetics?

myrcene

92%

limonene

917%

caryophyllene

35%

linalool | 247
esting shifts: 35% of participants named  pants. Dank lovers won’'t be surprised - 5
“caryophyllene” a top-three terpene to see “chemical (bitter, sharp, dank pinene | 24%
priority, up 12 percentage points from or gas)” close behind, cited as a top- terpineol | 17%
last year. Twenty-one percent of 2023 three priority by nearly half (49%) of humulene | 13%
participants named “pinene,” down 18 participants. — |
terpinolene | 14%
ocimene | 8%
Which three aroma profiles does your operation prioritize in its genetics? farnesene | 7%
71% | 54% | 49% | 46% | 25% | 4% e
(o o (o] o o o carene | 3%
sweet sour chemical earthy spicy other nerolidol | 1%
fruity, berry, citrus, lactic, bitter, sharp, dank, vegetal, nutty, herbal or spices
onsugary oncheesy orgas floral, or woody other | 4%

Charts on p. S6 exceed 100% because particjpants could select up to three; no answer: 4%
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No answer: 10%
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REFINING AND IMPROVING
PRODUCTION GENETICS

Research participants in the 2023
“Breeding & Genetics Market Re-
port” left no doubt that flower still
rules. Eighty percent of study panr-
ticipants reported whole flower
as the most common end-product
from their flower production. The
closest runner-up was “products
from solvent extractions,” named
by 9%.

About 4 in 10 growers (39%)
typically have five or fewer unique
cultivars in flower production at
one time—very similar to 2022
study results. (See the chart on p.
S8.) Only 12% of 2023’s research
participants indicated they keep
more than 30 unique cultivars in
flower production at once.

When considering three im-

provements they’d most like to see
in new genetics, 39% of participants
noted “bud/flower size/structure/
density”—12 percentage points
higher than 2022’s “flower struc-
ture/density.” (See the chart on
p. S8.) Next on the improvement
wish list was “higher THC potency/
concentration,” reponrted by 35%
of participants. “Diverse terpene
profiles”—the top improvement
targeted in 2022—was called out by
34% of participants this yean.
Production-oriented improve-
ments followed close behind, with
“increased yields” and “disease re-
sistance” named by 32% of partici-
pants. (That’s a 9-percentage-point
bump up for disease resistance
compared to 2022.)

80% of participants noted that
whole flower is the most common
end-product category produced
from the flower from their facility.

5%
1%

prerolls

(o)
2%
ground/milled
flower

807%

whole flower

What is the most
common end-product
category produced

from the flower from

4%
(o
products from
solventless
extractions 90/

(o]
products from
solvent extractions

your facility?
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How many unique cultivars (also known
as strains) does your operation typically
have in flower production at one time?

12% 4% 9%
: : : : : : : : : : Which three improvements would you most like to see
: : : : : : : : : : in any new genetics for your openration?
0000000000
sasssssiss
0000000000 000000000 390/ 350/ 340/
0000000000 0000000000 000000000
0000000000 0000000000 0000000000 o o o
30 or more 20-29 15-19 bud/flower higher THC diverse terpene
o . . size/structure/ potency/ profiles
167% 117% 9% density concentration
disease resistance 32%
increased yield 32%
P TY Y consistency across cultivar/strain (seeds, clones, tissue culture) 22%
0000000000 000000000 o000000
i 0 ~14 8 _ 9 6 _7 bag appeal/color 18%
post-harvest considerations (i.e. ease of trimming) 15%
22% 1 5% 3% reduced flowering times 14%
exclusivity 13%
hop latent viroid (HpLVd)-free 9%
vigor 8%
presence of minor cannabinoids 7%
o000 (X X ) other 3%
4 - 5 2 - 3 1 Total exceed's 100% because participants could select up to three
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THC TRADEOFFS
AND PREDICTIONS

Though current consumer trends are undeniably THC-driven, grow-
ers and breeders are looking beyond THC for what comes next. When
asked which attributes—if any—they would choose in genetics, even

if it meant lower THC levels in a cultivar (“strain”), only 9% of research
participants answered “none, | would always prioritize high THC in my
products.”

Interestingly, non-THC cannabinoids was not selected by as many
growers (31%) as other attributes warranting a THC tradeoff. “Greater
than 5% terpenes” was cited by nearly half (48%) of research partici-
pants, while 43% noted “a flower yield 20% or greater than my opera-
tion’s current flower yield.” The same percentage noted “a truly unique
aroma profile” would do the trick for them.

Consumers’ THC crush still has a hold, even with cultivars with truly
unique aroma and flavor profiles. More than 4 in 10 research partic-
ipants (43%) opined that 16% to 20% is the lowest THC level customers
would accept, regardless of aroma and flavor attributes. One-fourth
(25%) of study participants put the cutoff at 10% to 15% THC.

Looking forward, when naming which top three cultivar/strain char-
acteristics they believe will still be relevant five years from now, “THC po-
tency” led the way at 61% of participants. “Terpene profile/aroma/flavor”
and “yield” were cited by 58% and 46% of participants, respectively.

Of the following attributes, which, if any, would you choose even if it
meant the THC level in your cultivar/strain was lower?

greater than 5% terpenes

I 48%

a flower yield 20% or greater than my operation’s current flower yield
0,
43’
a truly unique aroma profile

[ty

flower structure or aesthetic

I 35

presence of cannabinoids other than THC

I 317%

resistance to powdery mildew

I 25

none, | would always prioritize high THC in my products
(1)
I 9’

Total exceeds 100% because participants could select all that apply; no answer: 4%

In your opinion, what is the
lowest THC level consumers
would accept in a cultivar
(“strain”) that had a truly unique
aroma and flavor profile?

9% 9%

less than 10% 25% on greaten

17%

21% to 24%

257% 437

10% to 15% 16% to 20%

Of the following, what top three
cultivar (“strain”) characteristics
do you think will still be relevant
in five years’ time?

617 | 587 | 46%

THC potency terpene profile/ yield
aroma/flavor

genetics best suited for specific end products 32%
(i.e., whole flower vs. extracts)

disease/pest resistance 31%
presence of cannabinoids other than THC 24%
flowering time 19%
consistency between phenotypes 11%
growth habit 9%
other 2%

Total exceeds 100% because participants
could select up to three; no answer: 2%
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PRIORITIES FOR
GENETICS SELECTION
FROM SUPPLIERS

More than 4 in 5 research panrtic-
ipants (82%) in this 2023 “Breeding
& Genetics Market Report” work
with cannabis genetics suppliers.
Of those who work with genetics
suppliers, more than two-thirds
(68%) reported working with three
or fewer genetics suppliers in the
past 12 months. About one-fifth
(22%) worked with five or more in
that period.

Study participants reported
they may acquire new genetics
from suppliers in more than one
form, with seed leading the way.
Almost half of study participants
(47%) said they typically acquire
new genetics from suppliers as
“seeds to be pheno hunted.” But

significant shifts appear underway.

Nearly one-third of 2023’s re-

search panrticipants (32%) reponrt
they usually acquire new genetics
as “rooted plants,” up 11 percent-
age points from 2022. The big
movernr, cited by 22% of this year’s
research participants, was “tissue
culture plants”—a 20-percent-
age-point increase from last yean.

Study results suggest re-
search panrticipants who work
with genetics suppliers may have
greater confidence in suppliers
and genetics than they did a year
ago. (See the chartonp. 811.)In
2022, nearly half (49%) of study
participants cited “testing to
confirm genetics” as a top-three
business priority when selecting
genetics from suppliers. For 2023,
that figure dropped 21 percent-
age points.

In what form does your operation usually acquire
new cultivars from a genetics supplier?

47%

32%

rooted plants

seeds to be pheno
hunted

tissue culture plants

227%

15%

uniform seeds for
production

Total exceeds 100% because participants could select all that apply
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13%

unrooted cuttings

Of the 82% of research
participants who work
with genetics suppliers,
the average number of
suppliers cultivators
work with is 3.

187%

27

not sure

not applicable - my
operation does not
work with a genetics
supplier/l perform my
own breeding
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For study panrticipants
who select genetics from
suppliers, 2023’s top
business priorities reflect
consumer sway. Fifty-five
percent cited “market de-
mand/consumer populanr-
ity” as a top-three busi-
ness priority, with more
than one-third (36%) citing
“marketability.” Nearly half
(48%) deemed “testing for
diseases/pests (in addition
to HpLVd) performed” a
top-three business priori-
ty for 2023.

When shifting from
business to cultivation
priorities in selecting
genetics from suppliers,
“THC potency” headed the
list at 46%. Four in 10 study
participants (40%) named
“disease/pest resistance”
as a top-three cultivation
priority for supplied genet-
ics. One-third (34%) of 2023
participants cited “yield,”
down 17 percentage points
from last year.

B fa
h el

What are your openration’s top three business priorities
when selecting genetics from suppliers?

market demand/ . TG 31%

consumer popularity

5 5 o/ testing to confirm genetics 28%
o customer service 16%

testing for diseases/pests on-time and safe delivery 15%

(in addition to HpLVd) performed

4 80/ size of catalog/genetic selection 15%
o exclusive licensing 141%

marketability terms of payment 5%

3 6 % other 10%

What are your operation’s top three cultivation priorities when
selecting genetics from suppliers?

THC potency yield

467

disease/pest for specific end pro

34% must offer clones 9%
terpene profile 31% must offer feminized seeds 7%
finding genetics best suited minor cannabinoid profile 5%

ducts (i.e., 29%

resistance flower vs. extracts) sustainably produced 4
40% diversity of genetics portfolio | 19% _organically produced 3%
e growth habit 13% must offer autoflower seeds 2%
flowering time e . o
O/ hop latent viroid analysis - new, nontraditional traits 2%

3 6 (o) (HpLvd-free) othen o9

Base: Those whose operation cultivates cannabis for sale and uses a genetics supplier: 94;

total exceeds 100% because panrticipants could select up to three

ABOUT THE RESEARCH AND PARTICIPANTS

Cannabis Business Times worked with third-party researcher Readex Re-
search to conduct the study and compile the data for this 2023 “Breeding
& Genetics Market Report.” Cannabis Business Times sent an email with a
unique link to the study questionnaire to all emailable, active, qualified sub-
scribers to Cannabis Business Times magazine and/or e-newsletter in Febru-
ary and March 2023. A generic link to the research questionnaire was also
included in CBTs March 20 subscriber e-newsletter.
In order to include breeding and genetics data most pertinent to cannabis
cultivation operations, unless otherwise noted, 2023 results are based on
the 114 research participants who indicated they currently own or work for
a licensed operation that cultivates cannabis for sale. 2023’s study partici-
pants represent 25 U.S. states, one U.S. territory, the District of Columbia,
and 10 countries spanning five continents.
The margin of error for percentages based on the 114 research partic-
ipants in this 2023 “Breeding and Genetics Market” study is approximately
+9.1 percentage points at the 95% confidence level.

Where participants
cultivate cannabis:

72%

Indoors

35%

Greenhouse

c10)74
Outdoors

Total exceeds 100%
because participants
could select all that
apply




