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Phylogeny of coffee (Coffea) — 130 species known to science
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Distribution of coffee crop development priority groups
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Total number of coffee species = 130

Davis et al. 2019, 2021
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stenophylla coffee

Coffea stenophylla




George Don (1834) stated that is was a
‘Native of Sierra Leone, where it is
cultivated’... and that “The seeds of this
species are roasted and used as the
common coffee [Arabica], and are even
considered superior to it.’
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Lost and Found: Coffea stenophylia
and C. affinis, the Forgotten Coffee
Crop Species of West Africa

Amrna P Dawie =, Bolaria Gargicdo®, Michasd' F. Fay’, Dassed e amd
Sorwrry Hagpar'”

b fa ') 7
il ek . 3
el "
n 5 ] Wy rHE
Ihl ihy, Wl EaE
1 d ¥ il DR
| bt T A
i i i i ' i
CRICHE Wb i it
s E ] il il B
'l el ] o T
3 £ b B i E -
I b L T 1 W
) Al R P =T y
1 Found A -
¥ ] ] |
i -y & 3
f 7y 1 has -
i o | i -
i i W w | 1 st }
§ ! i e ¥
e i rig X
1 b
i 5 '
W r X
i | 1 o ]
3 i e i
1 i = I ! e
vk ¥ i
B L




Prélirﬁiha cupping of stenophylla
(SCA score of 80.25)
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A detailed sensory evalud
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Arabica-like flavour in a heat-tolerant wild coffee

species

Aaron P. Davis© "=, Delphine Mieulet™?, Justin Moat O, Daniel Sarmu® and Jeremy Haggar©*

There are numerous factors to consider when developing
climate-resilient coffes crops, iIncluding the ability to tolerate
altered climatic conditions, meet agronomic and value chain
criterla, and satisty consumer preferences for flavour (aroma
and

ﬁlatﬁb and crops under the same range of

mﬂmummﬁnﬂm#
Lhnm”aﬂdamumﬂmmﬂnn 6.2~
6.8=C higher than Arablca coffes, even under equivalent
rainfall comditions. This species substantially broadens the
dlimate envelope for high-quality coffee and could provide an
Important resource for the dewelopment of climate-resibient
coffes crop plants.

Coffes is a ohiquitous beverage that drives 2 multibillion dollar
global coffer industry'”, supparts the sconomy af several tropical
countries and provides livelihoods for 5 100milion coffes farm-
ers'. Despite its global success, the coffee supply chain is beset
with challenges, incdluding cyclic price volatility, extreme weather
events, increases in the prevalence and severity of pests and diseases
and even modern-day slavery. In addition to these constraints and
issues, and compounding them, are the negative influences of accel-
erated climate change". Successiul coffee farming ocours within a
relatively narrow dimatic and is susceptible to weather
perturhations throughout its growth and life cycle, rendering it sen-
sitive 1o climate change. Patare-proafing the supply chain under cli-
mate change is seen as a major objective for the coffee sectar but so
far there has been limited progress. There are three main resiliency
pa:hmfnrmlﬁ:[[]iﬁ::dnm of coffer farming 1o areas
with suitable climates, sspecially to higher elevations; (2} adapting
coffes farming practices (for example, the wse of irrigation, shade or
impraved shiade and cover mulching) and (3} the development of
either adapted coffes crop cultivars (via plant bresding) or the use of
new coffee crop species. Relocation of coffee farming o higher ele-
wations offers considerable long-term potential for high -elevation
coffes-producing countries, such as Ethiopia, but there are disad-
vantages, incloding competing land use and loss of liveliboods for
lower elevation farming communities'. 1 is effective st
i st il s Rrs St Bl eiont it ke B
some potential; both imply additiomal costs. Progress on breeding
climate-resilient coffee crop plants is at an eacly stage, with atten.-
tion focased on the two main coffes crop species, Arabica (Coffes
arabical” and robusta (2. canephora)'’

In 2009¢20, Arabica coffee contributed -56% of global produc-
tion, robusta 43% and Liberica coffes (C. fiherion) <1% (ref 7).
Within the context of long-term climate change, i has heen argued
that Arabica alone does not have the potential o attain the level of
climate resiliency required for adaptation'* under existing climate
change projections”. Arabica is a cool-tropical plant, originating
From the highlands { 1,000-2,200'm) of Ethiopia and Soath Sadan™;
in the wild and in cultivation it has an optimom mean (annual) tem -
perature range of 18-22"C {refs. “). For Ambica, there appears to
bemﬂﬁdmunfdhnﬂ:pm‘tiﬁunlngmm&u“pbpln]nrphjn
ological) climate resilience attributes, over itsin usm'l.genru:
cultvation™”. Robusta coffes is 2 predominately
cies {50-1,500m), eccurring naturally across much :d"wet Lrnpu:a]
Africa'” and is adapted o higher mean (znoual) temperatures of
24-26"C (ref ") or perhaps even higher to 30°C (ref. 7). It is also
resistant to the prevalent strains of coffee Jeaf rast (Hemilea s
tatrix Berk. & Broome), a serious constraint for Arahica farming
in Central and South America. Far these reasons, robusta is often
moated as the replacement species for Arabica under a scenario
of increasing temperatures and declining and increasingly erratic
rainfall. However, mbusta require as much ar mare rainfll
(zil moistere) as Al:]:iﬂ.mu to ather climate variables (for
mhﬂmmuﬂm&muﬁemmmmmiﬁu
than previously supposed («16.2-24.1"C ander a revised estimate
of optimal range®). There is a well-defined price difference between
the two species, with Arabica achieving higher prices due to its
superior taste. Robusta and Liberica are excluded from the higher
value specialty coffee sector, which is currently the sole preserve
of Ambica. Coffes espemivides, a wery minor crop species, has an
un:ﬂ:ntfh\wmd}nsﬁaﬂadbﬂgainaﬂ.m‘ljmunn&&e—mﬂh&.
high-end coffee bat its seeds (cof e beans) are small (less than half
the sze of Arabica s==ds) and yi are low'™.

Amongs: the other 120 coffes species® there are numerous spe-
cies able to grow in warmer and drier environments relative o
Arnbica, robusta and Liberica and some markedly 507, 5o far, how-
ever, none of these species has demonstrated the required flavoar
and agromamic attributes for wide-scale commercial success.

In this respect, C. semopiplls (hereafter stenophylla), 2 species
endemic to Guinea, Sierm Leone and heocy Coast (Fig. 1), is of con-
siderable interest'. Several historical references (1834-1929) indi-
«caie that this species has an excellent taste’, xpﬂdx best mocha™
and poss 1o all other coffess, in Arabica®

P'ﬂ s m and context, these claims have heay-
Er:mmnd. and sensory praise [or this species has not been oniver-
sal™. In its native hobitat, stenophylla is a species of low-elevation
(~400m), hot-tropical environments (Fig. 20. It is also reparted 10
be drought tolerant and have partial resistance to coffiee leaf russ,

“Royal Botznic Gardens, Kaw, Richmond, UK 2CIRAD, UMR DIADE, Montpaliier, France. *DLADE, Univ. Montpedier, IRD, Montpafiier, France.
“Walttangarhilfe, Frestown, Slermz Leona. “Diepartmant of Agricutture, Haath and Evironmant, Natural Resources insthete, Univarsity of Gresrmwich,

Madway, UK. Bg-mail: 2 dasiphew.org
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Wild distribution of Arabica, robusta and stenophylla coffee

® C. stenophylla
c.400 m

Mean: temp. 25°C/precip. 2290 mm/
seasonal (short [very] wet)

C. arabica
1200-2200 m

Mean: temp. 19°C/precip.
1600 mm/seasonal (long dry)

C. canephora (robusta)
250-1500 m

Mean: temp. 23.5°C/precip. 1600 mm/
less seasonal (short dry)
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Liberica coffee
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Liberica coffee (Coffea’liberical)
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Th develogmem’r cmd mainstreaming of wild- ’rype excelsa coffee -
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ROASTED IN BRISTOL UK
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Northern Mozambique 2019
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4 Are We in the Midst .4
Pf a Sixth Mass Extinction?
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High extinction risk for wild coffee species and |
& implications for coffee sector sustainability ;

v BRaal -t Hoha T a

[ - R —— . R Least concern to endangered: Applying climate change
projections profoundly influences the extinction risk assessment
for wild Arabica coffee
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Abstract : -
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of Cecurrence (EO0), Area of Oooupancy (ADD], and population numbers far wild Arabica
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Science

Holy crappuccino. There's a latte
trouble brewing... Bio-boffins reckon
60%+ of coffee species may be
doomed

Climate change is going to make Monday mornings
much, much, much more of a grind

By Katya ; 21 Jan 2019 at 06.02 135 ) SHARE ¥

Coffee plants, the source of the warm brown elixir powering millions of
people worldwide using the magic of caffeine, are, it is claimed, at risk of

extincuon

A study led by researchers at the UK's Royal Botanical Gardens indicates
at least a whopping 60 per cent of all 124 coffee species are under threat
of annihilation by climate change and deforestation. Their findings were
published this month in ] and




And finally...
Something about enjoying coffee
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Drying washed coffee
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Speciality coffee

kon natural
yirgac effe - ethlopla

With a sweet aroma of honey, the cup has notes of fresh hay witt
chocolate. It is highly fruited with sweet dried strawberry
emerging as the temperature cools.

roast Jight process natwural, sun-dried
mucrolot preparation

body erearmy cultivar suived hesrioorn: oultivar

acidity sof? altitude 78200-2000r:451

Ethiopia s the birthplace of Arabica coffee, where the tree
and the rejuvenating properties of its berries were first noted

UNION

HAND-ROASTED
COFFEE
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A single shot espresso f¢
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(Australia 2017)
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With Heavy Creas
0.5 With Soy
Lactaid Milk
0.14 With Creas
In A Venti Cup

No Ice
No Water
Stevia Monk Frt Us

Honey

Ex Caramel Drizzle
Ex-Eoconut: Flakes
EX Greek .Yogurt
Matcha Powder
N/room

Foam

34 Degrees
Banana

Strawberry
2 Protein
Add Frapp Chips
Raw Sugar
No whip

The S32 latte



Thank you for listening
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