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Figure 1.  Table 130 (Engraving) from Ritter von Plenck, J. J. (1798). Icones plantarum medicinalium (Vol. 2). Vienna. 
© Royal Botanic Gardens, Kew. Reproduced with the kind permission of the Director and the Board of Trustees, Royal Botanic Gardens, Kew
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INTRODUCTION

When coffee professionals venture into the field, they are surrounded by nature. 

Coffee is, after all, a living thing—cultivated, observed, and enjoyed by mankind. 

The study of living things is biology, and therefore the study of coffee must include 

that science. Any trip to a coffee farm entails voyaging through the biology of the 

natural world, which is one of the great joys of coffee travel.

Few coffee professionals are as equipped to engage with the biology of coffee farms as 

we might be. Most of us are culinary professionals, not scientists. As we practice our 

trade, we inevitably gather interest in biological sciences. We may begin to formulate 

opinions about the ecology of coffee farms or repeat agronomic advice we have 

heard. We may try to understand soil composition or the effects of climate on flavor. 

When we declare a preference for a particular coffee variety we are touching on the 

field of taxonomy, and if we want to understand how coffee breeding works to develop 

the varieties we love, we must understand genetics. Pretty soon, we’re engaging 

with experts and ideas from the fields of botany and agronomy, ecology and plant 

breeding. The common language of these disciplines is biology.

This glossary was initially developed to accompany a series on coffee genetics for the 

2013 SCAA Symposium, curated by science manager Emma Bladyka. In preparing 

for the series, we realized that coffee professionals could use a solid primer on 

coffee biology, a reference to make it easier to engage with the science that 

underpins the entire coffee trade. I keep a copy of that first attempt on my desk, and 

I refer to it constantly as I explore the implications of coffee biology on coffee quality 

and trade. 

This edition is conceived of as a field guide, made to accompany coffee 

professionals as they interact with the biology of the coffee world, exploring coffee 

farms, nurseries, and laboratories. We hope this guide serves as a starting point for 

exploration and as a communication tool between professionals.

— Peter Giuliano, SCAA Symposium Director
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WHEN COFFEE PROFESSIONALS 
VENTURE INTO THE FIELD, 

THEY ARE SURROUNDED BY NATURE. 

COFFEE IS, AFTER ALL, A LIVING THING—
CULTIVATED, OBSERVED, AND 

ENJOYED BY MANKIND. 

Figure 2. From Loiseleur-Deslongchamps , J.-L. A. M. (1821). Coffea arabica. Herbier General de l‘Amateur, 5, 285. 
Image courtesy F. E. Vega.



6

GLOSSARY of SCIENTIFIC TERMS
Abscisic acid (ABA): A plant hormone that regulates growth and promotes leaf abscission (shedding or 
falling off) and dormancy.

Acaia: A selection of Mundo Novo mainly grown in Brazil. The plant exhibits large fruit and seeds. 

Acclimation: An organism’s adjustment of its physiology, morphology, or behavior to lessen the effect 
and stress of an environmental change. This is typically a short-term and reversible process.

Adaptation: A physiological, morphological, or behavioral trait with an underlying genetic basis that 
enhances the survival and reproduction of its bearers in their environment. Organisms that possess 
heritable traits which enable them to better adapt to their environment compared to other members 
of their species will be more likely to survive, reproduce, and pass more of their genes on to the next 
generation.

Agroforestry: Land husbandry that utilizes tree species mixed with crops.

Agronomy: The application of various soil and plant sciences to soil management and crop 
production. The science and technology of producing and using plants for food and other uses.

Allele: One or more alternative forms of a gene that occur at a given locus (location) on a 
chromosome. Differing alleles produce variations of a genetic trait that can be genetically inherited. 
Alleles are represented with variations on the same symbol (such as G or g, H or h), based on 
dominance. 

Allelic diversity: The average number of alleles per locus, used as a metric to characterize the extent of 
genetic diversity.

Allotetraploid: Hybrids created as a result of both chromosome sets of each parent of an organism 
being present. An allotetraploid has four sets of chromosomes derived from two different diploid 
species. For example, Coffea arabica is likely an allotetraploid derived from a cross of the two diploid 
species Coffea canephora and Coffea eugenioides. 

Alluvial soils: Soils formed by materials (e.g. sand, silt, clay, gravel, and other debris) transported by 
water.

Altitude: The height of an object or point in relation to sea level. Generally measured as meters above 
sea level (masl).

Amphidiploid: A polyploid cell or organism produced by the hybridization of two species from the 
union of two separate diploid chromosome sets. 

Angiosperms: Flowering plants, which make up one of the most diverse major plant groups in 
existence, with at least 260,000 living species classified into over 400 families.

Anther: The pollen-bearing structure on the top of the stamen (male sex organ), which is part of the 
flower. See figures 1, 2, 4, 5, 6, 7, and 9 for a visual of stamens and anthers.

Anthesis: The time period in which flowers bloom.

Aspect: The compass direction to which a hill or mountain slope faces. Aspect has a large impact on 
the amount and quality of radiation (light) a slope has.

Assimilation rate: The rate at which a plant or leaves on that plant assimilate carbon via photosynthesis. 

Autotetraploid: A polyploid cell or organism that results from the multiplication of chromosome sets 
from a single species, resulting in four copies of a single genome.
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Autotrophy: The ability of plants to self-nourish by building their own nutrients via photosynthesis.

Axil: The angle between the leaf petiole with its supporting stem or branch and the main stem. 
See figure 3 for a visual in C. arabica. 

Back crossing: Crossing an individual with a parent in order to bring out a certain gene or trait.

Bacteria: A domain name for many single-celled microorganisms. Present in most natural systems in 
the world, including soil, water, plant materials, and even extreme environments such as hot springs, 
inside the earth’s crust, and deep in the ocean. 

Bedrock: The parent rock underlying soil, which in most situations forms the basic constituents of the 
area’s soil.

Berry: A fleshy fruit produced from a single ovary, with one or more seeds inside, the pericarp not 
differentiated by a hardened endocarp. Examples of true berries include grapes, currants, cranberries, 
and tomatoes. In the coffee industry it is sometimes colloquially used to describe the coffee fruit. 
Compare to cherry, drupe.

Berry borer: See coffee berry borer.

Blister spot: Also known in Spanish as mancha mantecosa or mancha aceitosa. A fungal pathogen (possibly 
Colletotrichum sp.) characterized by small translucent spots appearing on leaves. These spots spread and 
cause leaf fall and branch dieback. Not considered to have large economic impact. Mostly present in 
the Americas.

Bottleneck: A period of reduced population size that constricts the genetic pool of a group of 
organisms, affecting the group’s ability to adapt to new conditions after the recovery of more 
individuals.

Bourbon: A broad group of C. arabica that developed naturally on Île Bourbon (an island in the Indian 
Ocean, east of Madagascar, now known as Réunion) from coffee brought to the island from Yemen 
by the French. Depending on the specific sub-group, this coffee can be red or yellow. These plants 
generally have broader leaves and rounder fruit and seeds than Typica. Stems are stronger and stand 
more upright than Typica. They can show very good quality but are susceptible to all major diseases and 
pests. See figure 8.

Bourbon Pointu/Laurina: A natural mutation of Bourbon that originally occurred on Réunion, first 
described in 1947. It presents with a dwarf stature and a “Christmas tree” (pointed) shape. It has smaller 
leaves, internodes, and seeds compared with the original Bourbon. It is also known to have a lower 
caffeine content than many other C. arabica groups. It is known to be very susceptible to leaf rust. 
Some Laurina mutants were the first coffees to be patented by the roasting industry. See figure 8.

Bracts: Leaf-like scales located at the base of a flower.

Broca del café: See coffee berry borer.

Brown eye-spot: Also known in Spanish as mancha parda or mancha de hierro. A fungal pathogen 
(Cercospora coffeicola) that attacks coffee leaves. Presents with round, grey-brown spots about 1 centimeter 
in diameter. Concave spots appear on fruit and can be covered with a grey, fuzzy substance.

Bud: The beginning of a leaf cluster or flower on a stem, which is not fully open.

C3 photosynthesis: A method of photosynthesis most plants use to fix carbon from carbon dioxide 
in the air. This process takes place mostly in the mesophyll (surface) leaf cells and utilizes enzymes 
to convert carbon into sugars for energy. C. arabica is a C3 plant as it utilizes this metabolic pathway. 
Grasses and cacti, among other plants, often utilize an alternative pathway, named C4 photosynthesis.

Canopy: Cover provided by the leaves of taller plants, such as trees.
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Castillo: A group of C. arabica lines bred from the Colombia cultivar and other C. arabica sources which 
have become the most commonly grown coffee in Colombia. It is preferred to Colombia due to its 
reputation for resistance to leaf rust along with quality. 

Catimor: A broad group of pure-line cultivars originating from crosses between Hibrido de Timor 
and Caturra. It has been distributed since the 1980s. It is known to be highly productive and shows 
resistance to coffee leaf rust and to coffee berry disease (CBD). It is not always known for high cup 
quality. One of the first widely available Catimor coffees was CR (Costa Rica) 95, released around 
1995. See figure 8.

Catuai: A pure-line cultivar developed by the Instituto Agronômico de Campinas (IAC) in Brazil, 
Catuai originated from a cross between Mundo Novo and yellow Caturra. Released in 1968, it is 
characterized by a dwarf stature (from Caturra) and either yellow or red cherries (Catuai-amarelo and 
Catuai-vermelho, respectively). It has good productivity, standard quality, and susceptibility to all main 
pests and diseases. See figure 8.

Caturra: A pure-line dwarf mutant of red Bourbon that has short internodes. It was found in 1937 
in Brazil, and is highly productive. Its leaf and fruit characteristics are similar to Bourbon, and can 
produce red or yellow cherries. Like Bourbon, it is known to be susceptible to all main diseases and 
pests. See figure 8.

Chemical fertilizers: All fertilizers serve the purpose of delivering specific chemical compounds to 
plants to promote health and/or growth. Chemical fertilizers are created synthetically (inorganically) 
in factories rather than in nature. In this process, nitrogen and hydrogen gases from the atmosphere 
are converted to ammonia in an energy-intensive process that utilizes high temperatures and pressure. 
Chemical fertilizers are just as effective as organic fertilizers and are often more concentrated or less 
expensive than organic fertilizers. 

Cherry: A fruit characterized by a drupe. In biology this term is primarily utilized for fruits of the 
genus Prunus (which includes plums, cherries, apricots, and peaches, among others). In the coffee 
industry it is sometimes used to describe the coffee fruit. 

Chlorosis: The yellowing of plant leaves due to lack of chlorophyll, caused by a variety of afflictions.

Chromosome: Nucleoprotein bodies (compounds including a protein and a nucleotide which make 
up DNA and RNA) that are observed in cells during division. Each carries a linear array of genes, 
made up of DNA.

Cisgenic: Organisms that have been altered by introducing one or more DNA sequences from another 
individual within their species into them by artificial means. Compare to transgenic.

Clay soils: Soils with a high percentage of fine particles, technically classified as particles with a 
diameter smaller than 0.002 millimeters.

Clone: All identical individuals carrying a particular DNA sequence derived from another organism. 
In plants, all individuals derived from vegetative propagation [plant embryogenesis (where a new 
embryo is formed via the differentiation of undifferentiated cells), cuttings, or another method].

Coffea: The botanical genus colloquially referred to as the “coffee genus,” which is comprised of over 
120 individual species. These are generally opposite-leaved, evergreen shrubs or small understory trees 
with a horizontal branching pattern. They contain a pair of seeds, flat on one side and convex on the 
other, with a groove on the flat side (i.e., “coffee beans”). The preferred habitat of most plants in the 
Coffea genus is tropical forests.

Coffea arabica: The botanical genus and species name for Arabica coffee, otherwise written as C. arabica. 
Originated in the forests of Ethiopia and South Sudan, then famously spread throughout the world for 
the production of its seeds. See figure 8.
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Coffea eugenioides: The botanical genus and species name for Eugenioides coffee, otherwise written as 
C. eugenioides. Indigenous to the highlands of East Africa, including the Democratic Republic of Congo, 
Rwanda, Uganda, Kenya and western Tanzania. Famously known to be one of the two diploid parent 
plants of C. arabica. It has a lower caffeine content than C. arabica. See figure 8.

Coffea canephora: The botanical genus and species name for Robusta coffee, described over 100 years 
after C. arabica. One of the two diploid parent plants of C. arabica. Originated in western and central 
sub-Saharan Africa. A largely productive commercial crop distinct from Arabica by physical and 
chemical attributes, including higher productivity and caffeine content. See figure 8.

Coffee berry borer: A bark beetle (Scolytinae) endemic to Africa, known by the genus and species 
name Hypothenemus hampei (Ferrari) and by the name broca del café in Spanish. Now present throughout all 
coffee-producing countries in the world with the exception of China. The female beetle bores a hole 
into the coffee fruits, tunnels inside the seed, and lays eggs, resulting in substantial damage to the 
coffee seeds and beverage quality.

Coffee berry disease (CBD): A fungus (Colletotrichum sp.), first identified in Kenya but now prevalent 
throughout Africa, characterized by brown or black scabbing or concave dark wounds on coffee fruit. 
The fungus eventually destroys the fruit. This pathogen can be partially controlled by utilizing 
fungicides, but the timing of application can be difficult to properly administer. Can result in 
serious crop damage and have large economic consequences.

Coffee leaf miner: A moth (Leucoptera coffeella) that attacks coffee and other Rubiaceae shrubs, the larvae 
of which eat into leaves and produce brown blotchy spots or paths on the leaf surface.

Coffee leaf rust (CLR): A pathogenic fungus (Hemileia vastatrix) that attacks coffee plants; also known 
in Spanish as roya.  No other hosts have been identified. Symptoms begin with the formation of small 
orange or yellow spots on leaves, which grow over time to form visible fungal spores. The fungus 
spreads and reduces plant health through leaf damage and senescence, often resulting in plant death or 
in detrimental consequences in successive years’ production. Can be partially controlled with fungicide 
treatments if outbreaks are not severe. Certain cultivars, particularly hybrids, show some resistance, 
although levels vary. 

Coffee stem borer: A beetle (Monochamus leuconotus, Ancylonotus tribulus, among other species) that lays eggs 
on coffee tree bark. The larvae (white or red) then burrow into the inner stem wood of the coffee tree, 
leading to death of the vegetation above the entry point. Currently most common in Asia; also present 
in Africa.

Colombia: A cultivar mixing various Catimors, released around 1985. It is known to have a resistance 
to leaf rust. The cup quality has been questioned. Due to its breeding composition, it is known to be 
relatively unstable as a consistent cultivar. In Colombia, it has been popular to replace this cultivar with 
Castillo.

Cotyledon: A leaf of the embryo of a seed plant, which upon germination emerges and becomes the 
first green leaf or leaves of a plant.

CR-95: A Catimor selection released in Costa Rica in 1995 as “IHCAFE 95.” Developed by the 
Instituto Hondureño del Café in Honduras.

Cross: The deliberate breeding of two different individuals resulting in offspring that carry a portion 
of the genetic material of both the parent individuals. The parent individuals involved in the cross may 
be from species that are closely related or from different varieties.

Cultivar: Cultivated variants of a species originating through human influence. These could be 
selected from existing cultivated stock or from wild populations. It is a systematic group of cultivated 
plants that is clearly distinct, uniform, and stable in its characteristics and which, when propagated 
with the appropriate methods, retain the same characteristics. Compare to variety.
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Cytokinins: A class of plant growth substances (phytohormones) that promote cell division, or 
cytokinesis, in plant roots and shoots. Concentrations are highest in meristematic regions (in which 
cells have the ability to divide and differentiate) and areas of continuous growth potential such as roots, 
young leaves, developing fruits, and seeds.

Deficiency: A shortage or inadequacy, usually referring to plant nutrients.

Deleterious alleles: A version of a gene (allele) that, on average, decreases the fitness of the organism 
carrying it.

Denitrification: The natural microbial processes of removing nitrogen or nitrogen compounds from 
soil or other low-oxygen ecosystems, specifically by the reduction of nitrates by bacteria, which results 
in the escape of nitrogen gas (N2) into the air. 

Dieback: An affliction of coffee or other plants where branches die off, which may lead to the death of 
the main stem of the plant. Many plants exhibit localized dieback during a nutrient or water deficiency. 
The exact cause is often unknown.

Diploid: A cell or organism having a double complement of chromosomes (generally a paternal and a 
maternal set). Exceptions to diploidy include polyploid species (particularly in plants).

Diurnal temperature range or variation: The temperature range between daytime highs and nighttime 
lows. Known to be biologically important due to its effect on plant metabolism and water balance.

DNA (deoxyribonucleic acid): A large biological molecule composed of subunits known as nucleotides 
strung together in long chains. These chains carry genetic material and the information that make up genes. 

Dominant: Describes the relationship between variants of a gene. When a dominant gene is present it 
masks the expression of alternative alleles. Compare to recessive.

Drupe: A type of fruit with a fleshy mesocarp and a hard, stone-like endocarp with a seed inside. Many 
plants within the Coffea genus, including Coffea arabica, produce drupe fruits. See figures 1-7, 9, and 10 
for a visual in C. arabica.

Ecosystem: A system or community composed of the living organisms and physical environment 
functioning and interacting together as a unit. Can be used to describe a variety of natural or 
human-influenced systems at multiple scales.

Endemic: Being unique to a defined geographic location, such as an island, nation, or habitat type. 
Coffea arabica is endemic to Ethiopia and neighboring regions in East Africa.

Endocarp: The hard inner layer of the pericarp of many fruits, such as the pit or stone of a cherry, 
peach, or olive. This layer protects the seed. In the coffee industry this layer is commonly known as 
parchment.

Endosperm: A nutritive tissue, largely made up of starch, which surrounds and nourishes the embryo 
in the seed of a flowering plant.

Enzyme: A protein that accelerates a specific chemical reaction in a living organism.

Epidermis: The outermost cellular layer covering the whole plant structure, including leaves, flowers, 
roots, and stems. It forms a boundary between the plant and the external environment. 

Ethiopian landraces/wild varieties: Any number of wild C. arabica genotypes not cultivated for 
commercial purposes, still growing in Ethiopia and surrounding regions where C. arabica is indigenous. 
A few thousand such wild varieties have been collected and are maintained in fields in official 
collections in the Jimma, Harrar, and Sidamo regions. These plants represent the world’s most 
important source of genetic diversity for Arabica coffee. They will be critical for implementing future 
breeding programs and are therefore critical for the future of the crop.
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Eutrophication: The process by which a body of water becomes enriched in dissolved nutrients (such 
as phosphates or nitrates) that stimulate the growth of aquatic plant life usually resulting in the 
depletion of dissolved oxygen and frequent algae blooms.

Evapotranspiration: Loss of water from the ecosystem by both evaporation from soil and transpiration 
from plants. 

Evolution: The process that consists of changes in the heritable traits of a population of organisms 
as successive generations replace one another. Populations of organisms evolve, not individual 
organisms.

Ex situ: A Latin phrase that translates roughly to “off site.” In biology, it is used to refer to the 
examination of a plant or phenomenon away from its original location. Compare to in situ.

Exocarp: Also known as epicarp. Refers to the outermost shell of a fruit or the protective layer that 
contains oil glands and pigments. Often called skin.

F1 hybrid: A colloquial term used by many breeders in the coffee industry to refer to recently 
developed crosses between established cultivated varieties and landraces/traditional varieties from 
Ethiopia.

Field capacity: The maximum quantity of water that can be held by soil. Any excess should be drained 
away if possible, otherwise soil becomes waterlogged. 

First filial (F1) generation: Otherwise known as “F1.” The first generation of descent from a given 
mating. Compare to F1 hybrid. 

Fitness: The ability for an individual to both survive and reproduce in a particular environment, 
as made possible due to that individual’s genotype and resulting phenotype. 

Foliar application: Technique of feeding plants by applying liquid fertilizer directly to their leaves. 
Often used to distribute micronutrients such as boron or zinc. Macronutrients are better 
administered through fertilizers applied to soils.

Fruit: The developed ovary of a seed plant with its contents, commonly fleshy, which contains the 
seed. Can often be eaten as food. Many fruits have evolved specific secondary purposes, such as to 
attract animals as a mode of transportation.

Fungi (singular: fungus): A group of eukaryotic, spore-producing organisms in the kingdom Fungi. 
Fungi lack chlorophyll and feed on organic matter, differentiating them from plants, animals, and 
bacteria. Includes molds, mildews, rusts, yeasts, and mushrooms that live as saprotrophs or parasites. 

Fungicide: A specific type of chemical or physical agent that kills or inhibits the growth of a fungal 
pathogen. Not all diseases caused by fungi can be adequately controlled by fungicides.

Gene: A hereditary determinant of a specific biological function. A segment of DNA located in a 
fixed position on the chromosome.

Genetic diversity: The measure of differences in the genetic makeup of a population or species. 
Genetic diversity is an important mechanism for populations to adapt to changing environments. 
With greater diversity, it is more likely that some individuals in a population will possess variations 
of alleles that are suited for the new environment. Those individuals are more likely to survive to 
produce offspring bearing that allele.

Genetic drift: A mechanism of evolution referring to random fluctuations in alleles from generation 
to generation due to chance events. Genetic drift can cause traits to be dominant or disappear from a 
population. The effects of genetic drift are most pronounced in small populations.
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Genetic markers: A DNA sequence with a known physical location on a chromosome that can be 
associated with specific traits. The placement of and distance between these markers are used by 
scientists to measure the amount of diversity between organisms.

Genetic selection: The exposure of an organism to environmental conditions in which it can survive 
only if it carries a specific gene or genetic element. This gives rise to a population selection based upon 
that genetic advantage.

Genetic variation: A measure of genetic differences in or between populations, species, or larger units, 
such as ecosystems and other geographic and political boundaries.  

Genome: The complete set of an organism’s chromosomes, inherited from the parents or parent of 
that organism. 

Genotype: The genetic constitution of an organism.

Genotype frequency: The proportion of a specific genotype in a population.

Germplasm: An individual, group of individuals, or clone representing a genotype, variety, or 
species, held in an in situ or ex situ collection. For plants, the germplasm may be stored in a seed 
collection, garden, or other nursery.

Gesha: A wild Ethiopian coffee now cultivated widely in Central America. It is named for a town 
in Western Ethiopia where it is thought to originate. It was brought from Ethiopia to the Centro 
Agronómico Tropical de Investigación y Enseñanza (CATIE) in Costa Rica. From there, it made its 
way to the Boquete region of Panama, where it was made famous by the Peterson family of Hacienda 
La Esmeralda. It is widely known for its outstanding cup profile. It is susceptible to leaf rust. See figure 8.

Gibberellin: One type of naturally occurring, growth-promoting hormone found in plants. 
It is responsible in part for promoting growth in the embryo of a seed.

Haploid: A cell or organism having a single set of unpaired chromosomes.

Herbarium (plural: herbaria): A repository of preserved and labeled plant specimens for use in 
scientific study. The term can refer to the collection or the place/institution where that collection is kept.
 
Herbicide: Pesticides used to kill or inhibit the growth of plants. Those that target specific plants or 
groups of plants are called selective herbicides.

Heterozygosity: Having multiple/differing alleles at the same gene locus. The term can also refer to 
population-level genetic diversity.

Hibrido de Timor (Timor Hybrid): A spontaneous cross of C. canephora (Robusta) and C. arabica 
(Typica) that occurred naturally on the island of Timor in Southeast Asia. These “Arabusta”-type 
hybrids likely originated from a single Robusta parent plant. It became popular in Timor in the 1950s 
due to its natural resistant to leaf rust. These hybrids were collected in Timor in 1978 and planted on 
the islands of Sumatra and Flores shortly thereafter, and since then some changes and mutations have 
occurred. Different versions of this hybrid have been utilized in breeding programs to introduce the 
rust resistance into new cultivars, such as Catimor, Sarchimor, and Colombia. See figure 8.

Homologous chromosomes: Chromosome pairs (one from each parent) of approximately the same 
length, position, and pattern, with genes for the same characteristics at corresponding loci. 

Humus: Broken down organic material, derived from the microbial decomposition of plant and 
animal matter. Humus contains many useful nutrients for healthy soil, such as nitrogen. Humus 
can be produced naturally or through composting.
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Hybridization: Also known as hibrido in Spanish. The interbreeding of species, races, varieties, and 
so on. A process of forming a hybrid by cross-pollinating plants of different types. Some consider 
hybrids only crosses between different species (compared with crosses within individuals of the same 
species). For example, the Hibrido de Timor (or Timor Hybrid) is a cross between C. canephora and 
C. arabica (Typica).

Icatú: A tall cultivar developed in Brazil. A hybrid between an interspecific C. canephora hybrid and red 
Bourbon. It was released in the early 1990s by the Instituto Agronômico de Campinas (IAC). It is the 
result of a cross between a C. canephora with artificially double chromosome number with Bourbon 
Vermelho, then back-crossed to Mundo Novo. It is known to be highly productive and shows resistance 
to leaf rust.

IHCAFE 90: A Catimor cultivar developed at and named for the Instituto Hondureño del Café in 
Honduras, grown in Honduras beginning in the 1980s.

In situ: A Latin phrase that translates literally to “in position.” In biology, it is used to refer to the 
examination of a phenomenon in the place where it occurs (i.e., in nature). Compare to ex situ.

Inbreeding: Repeated self-fertilization or mating between closely related organisms.

Inbreeding depression: The progression of inbred populations weakening in fitness relative to 
non-inbred lines due to the presence of deleterious alleles. 

Inbred: An organism that is the result of many generations of inbreeding.

Indigenous: A species native to a given region or ecosystem if the species presence in the region is not 
the result of human intervention.

Inflorescence: A cluster of flowers where all flowers arise from a main stem. The stem holding the 
whole inflorescence is called a peduncle.

Insecticide: A pesticide used to kill, deter, or control insects. They are often described by their mode 
of action, such as systemic insecticide or contact insecticide. Can be organic or inorganic. Many have the 
potential to alter an ecosystem through unintended consequences for non-target insects.

Intercropping: A practice of growing more than one crop together or in close proximity in a variety of 
spatial arrangements to promote growth and nutrient sharing.

Internode: The section of a plant stem between the nodes from which leaves emerge. The length of 
the internode is commonly used to differentiate species or varieties. See figure 3 for a clear example 
in C. arabica.

Interspecific: Between different species.

Intraspecific: Within the same species.

Java: A Typica selection suspected to be the progeny of coffee introduced from Yemen to the island 
of Java. From Java, this plant was first brought to neighboring islands (Timor) and later to East Africa 
(Cameroon), where it was released for cultivation in 1980. It has since been introduced in Central 
America by the Centre de Coopération Internationale en Recherche Agronomique pour le 
Développement (CIRAD). It is known to be vigorous with moderate yield and shows good resistance 
to coffee berry disease in Cameroon. Java has elongated fruit and seeds and bronze-colored young 
leaves. It is considered to have a good cup quality. See figure 8.

Jember/S795: This cultivar was developed by Indian breeders using the Kent cultivar and others in the 
1940s. It is named for the Jember Indonesian Coffee and Cacao Research Institute (ICCRI), whose 
staff first introduced it to coffee famers in Indonesia. It is widely grown in India and Indonesia and 
originally exhibited some resistance to coffee leaf rust though that resistance is reported to have 
diminished over time. Some describe its taste as having maple syrup or brown sugar attributes. 
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Figure 3. Lal, M. (1798-1811). Coffea arabica. Company School. Watercolor on paper. 
© Royal Botanic Gardens, Kew. Reproduced with the kind permission of the Director and the Board of Trustees, Royal Botanic Gardens, Kew

Figure 4. From Diderot, D., & d’Alembert, J. l. R. (1751). Encyclopédie, ou dictionnaire raisonné 
des sciences, des arts et des métiers, par unesociété de gens de lettres (Vol. 2). Paris. 

Image courtesy F. E. Vega.
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Figure 5.  Table  32 (Engraving) in Hayne, F. G. (1825). Getreue darstellung und beschreibung der in der arzneykunde 
gebräuchlichen gewächse : wie auch solcher, welche mit inhen verwechselt werden können (Volume IX). Berlin. 

© Royal Botanic Gardens, Kew. Reproduced with the kind permission of the Director and the Board of Trustees, Royal Botanic Gardens, Kew
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Figure 6. From Chaumeton, F. P., Chamberet, J., Lubrecht, H., Panckoucke, C. L. F., 
Panckoucke, E., Poiret, J. L. M., Turpin, P. J. F., & Tyrbas de Chamberet, J. B. (1815). 

Flore médicale. Paris: C.L.F. Image courtesy F. E. Vega.
 



17

Figure 7. From Vaughan, L. B. (1906). Hill’s Practical Reference Library of General Knowledge (Vol. II). New York, 
Chicago, San Francisco: Dixon, Hanson & Company. Image courtesy F. E. Vega.
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Kent: A tall Typica selection that likely arose on or from coffee bred on the Kent Estate in India. It has 
been widely planted in India since the 1930s and a selection of this cultivar, known as K7, is now very 
common in Kenya. It is known as the first cultivar selected for rust resistance.

Landrace: A local variety of a domesticated animal or cultivated plant species which has developed 
largely by natural processes, by adaptation to the natural environment in which it lives. Often named 
for the geographic region it is confined to. This term is typically used by plant breeders to describe the 
precursor populations to cultivated varieties. 

Lateral roots: Secondary roots that extend horizontally or diagonally from the primary root and serve 
to anchor the plant. 

Latosol: A classification of soil found in tropical regions, typically deep, nutrient poor, well drained, 
and often red or yellow in color from iron or aluminum oxides.

Leaching: The removal of soluble or other constituents (typically from soil) from by a percolating 
liquid, such as heavy rainfall or irrigation. Organic matter can be removed from a soil by leaching.

Leaf area index: A dimensionless index, formed by dividing the total upper leaf surface of vegetation 
by the surface area of the land on which the vegetation grows. This index is often used to estimate or 
model productivity, photosynthesis, or water usage of an ecosystem.

Leaf spot: Also known in Spanish as ojo de gallo, gotera, viruela, or mancha Americana. A plant pathogen 
(Mycena citricolor) from Latin America that causes round discolorations on leaves and fruit and that 
gradually result in holes and the senescence of tissues.

Leguminous: Referring to the plant family Leguminosae (also known as Fabaceae) that produces fruits 
in a pod, including peas, beans, clover, alfalfa, and other plants. Many have interactions with fungi in 
the soil that enable them to fix nitrogen, making them high-value intercrops. 

Lime/liming: The application of calcium-rich and/or magnesium-rich materials to soil to neutralize 
soil acidity. Balancing the pH of soil is considered beneficial for a variety of reasons, including plant 
and microbial health and the improvement of nutrient availability. The dose of lime depends on the 
acidity of the soil.

Loam soil: A soil texture composed of roughly equal parts of clay, silt, and sand. For many plants this is 
an ideal soil texture as it holds moisture but also drains well.

Locus/loci: A segment of a chromosome that may code for a gene or have a regulatory function. 

Loess: A predominantly silt-sized sediment (larger than clay but smaller than sand particles), which is 
often formed by the accumulation or deposit of wind-blown dust. Typically homogeneous in texture 
and light in color due to its mineral content.

Maragogype: A mutant of Typica, first recognized in Brazil in 1870. It produces large cherries, long, 
slightly twisted seeds, long internodes, and large leaves, and a relatively lower yield. See figure 8.

Meristem: A concentrated region of cells capable of division and growth in plants. Plants have 
various meristems including the apical meristem, shoot apical meristem, root meristem, and the floral 
meristem.

Mesocarp: The botanical term for the fleshy middle layer of a fruit, between the exocarp and the 
endocarp. It is usually the part of the fruit that is eaten.

Microorganism/microbe: A live microscopic organism such as a bacterium, archaeon, protist, 
alga, or fungus, which is made up of one or more cells. Microorganisms use a variety of energy 
sources to interact with and alter the environment and are critical to nutrient cycling in ecosystems, 
particularly the nitrogen cycle. They live in every part of the biosphere and participate in many of 
biological processes.
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Mineral fertilizers: Inorganic fertilizers (not of biological origin) produced either naturally or 
manufactured chemically containing nutrients required for the normal growth and development of 
plants. 

Mocha/Mokka: Thought to be a dwarf mutation of Bourbon, as it has a dwarf stature and is genetically 
very close to Bourbon. It produces round cherries and seeds. Likely named for the port of Mocha in 
Yemen, it was grown in Yemen and brought to Réunion. See figure 8.

Model plant: A plant species that is extensively studied to understand particular biological phenomena, 
with the expectation that discoveries made in the organism model will provide insight into the workings 
of other organisms. For plants, a commonly studied model plant is Arabidopsis thaliana, a mustard 
relative preferred due to its short generation time and small stature.

Monocropping: The practice of growing one agricultural crop year after year on the same land, without 
crop rotation. The term most commonly refers to annual crops, which must be re-planted each year. 
It is often made possible only by vigorous fertilization and pesticide regimes. This system can be 
controversial as it can alter soil ecology (including depletion or reduction in diversity of soil nutrients) 
and increase crop vulnerability to opportunistic insects, plants, or microorganisms. 

Morphology: The form and structure of an organism or one of its parts. This includes aspects of the 
outward appearance such as shape, structure, color, or pattern, as well as the form and structure of the 
internal parts like cells or organs. Compare to physiology.

Mundo novo: This tall cultivar was selected from a natural cross of Sumatra (Typica) and Red Bourbon 
in Brazil in the 1940s by the Instituto Agronômico de Campinas (IAC). It has a standard quality and 
good productivity, but some susceptibility to main pests and diseases. Leaf and fruit characteristics are 
intermediate between Typica and Bourbon.

Mutation: A change in the sequence of one or more nucleotides in DNA at a particular locus in an 
organism. Changes can alter an organism’s traits to have a greater or lesser chance of survival and 
reproduction relative to other members of its species.

Mycorrhiza: A fungus with a symbiotic, often mutalistic association with the roots of a plant, resulting 
in the transfer of nutrients between the two organisms.

Natural selection: Differential survival and reproduction in nature that favors individuals that are 
better adapted to their environment, leading to the elimination of less fit organisms.

Nematode: A general name for roundworm species that live in soil and attack root systems. Common 
coffee nematodes include Pratylenchus coffeae (root lesion nematode) and numerous Meloidogyne 
(root-knot) species. Present in many if not all geographic regions that grow coffee. These pests can 
be very damaging, especially to young coffee plants. Plants affected by nematodes may exhibit wilting 
and yellowing, similar to drought. Formation of a strong root system by grafting or breeding as well as 
chemical control options are both utilized to prevent this pest.

Nitrification: The chemical reaction that oxidizes an ammonia compound into any nitrate or nitrite, 
specifically due to the action of bacteria. An integral step in the nitrogen cycle which turns nitrogen 
into its plant-available forms.

Nitrogen fixation: A process by which nitrogen in the air is converted into ammonia, which plants and 
other organisms can assimilate. This conversion occurs naturally via enzymes produced by certain soil 
microorganisms, as well as by the energy made available by lightning. 

Node: The point on a plant stem where a leaf is or has been attached. Each plant has many nodes 
and the number of leaves that come out of a node depends on the species. Internodes are the spaces 
between those nodes.
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Non-vascular plant: Any plants that lack vascular tissue. Land plants known as bryophytes are 
non-vascular; this group includes mosses, liverworts, and hornworts. They do not possess true roots, 
stems, leaves, flowers, or seeds, although the plant body is differentiated into leaf-like and stem-like 
parts. Compare to vascular plant.

Organic fertilizers: An animal or plant product or byproduct used as fertilizer, such as manure, alfalfa 
meal, peat, guano, seaweed, or compost. In practice, these usually include mineral-based products as 
well, such as rock phosphate. 

Organic matter: Soil material composed of organic compounds originating from once-living 
organisms and their waste products in the environment. Decayed matter in soil. 

Oro azteca: A dwarf Catimor selected by the Instituto Nacional de Investigaciones Forestales, Agrícolas 
y Pecuarias (INIFAP) in Mexico. It was released in 1996-1997. It has similar rust resistance to most 
Catimors but a better cup quality.

Ovule: The structure that gives rise to and contains the female reproductive cells, which develops into a 
seed when fertilized. See figure 7 for a visual in C. arabica.

Oxisols: Soils found in warm, rainy climates under broadleaf, evergreen vegetation, such as the 
tropical rainforest. Known to be extremely weathered and nutrient-poor soil, therefore not well suited 
for agriculture. Cleared of vegetation, the exposed surface is easily eroded. Often red or yellowish due 
to the high concentration of iron and aluminum oxides.

Pacamara: A cross between Maragogype and Pacas developed in El Salvador. Similarly to Pacas, it is 
known to be susceptible to all main diseases and pests. Pacamara was released in 1984 but is genetically 
unstable, with 10-12% of plants reverting to Pacas. See figure 8.

Pacas: A dwarf mutation of Bourbon found in 1949 in the Santa Ana region of El Salvador. Performs 
well at high elevations and has good yields. It was one parent in the cross that created the Pacamara 
cultivar in El Salvador. It is known to be susceptible to all main diseases and pests. See figure 8.

Parasite: An organism that lives on or within an organism of another species, known as a host, from 
the body of which it takes some advantage, such as nutrients or shelter, at the expense of the host. 

Parchment: See endocarp.

Parent rock: The original source bedrock from which other rocks or local soils were formed.

Pathogen: A general term used to describe a disease-producing agent such as a microorganism, virus, 
bacterium, or fungus that causes disease in its host.

Peaberry: A coffee seed of altered morphology that results from the coffee cherry having only one seed 
inside. This phenomenon results after one ovule aborts due to poor pollination, genetics (peaberries 
are more common in hybrids and certain cultivars), or a variety of stresses, such as drought. 

Pectin: A class of plant cell wall polysaccharide that helps fruit maintain firmness, eventually breaking 
down into simple sugars and certain acids as fruit becomes overripe.

Pectinase: A natural enzyme that degrades pectin, commonly referred to as pectic enzymes. 
Commercially available pectic enzymes have been used during coffee processing to expedite the 
fermentation step.

Pericarp: The fruit wall, containing the endocarp, mesocarp, and exocarp that make up the form, 
texture, and structure of the fruit body.

Perisperm: The segment of some plant seeds that feeds the developing embryo.
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Petiole: The small stalk that connects a leaf to a stem.

pH: The degree of acidity or alkalinity of a solution, as defined by a logarithmic scale between 0 and 
14. Solutions with a pH less than 7 are said to be acidic and solutions with a pH greater than 7 are basic 
(or alkaline). Pure water has a pH close to 7. Specifically, pH is the logarithm of the reciprocal of the 
hydrogen-ion concentration in gram equivalents per liter of solution. Because the pH scale is 
logarithmic, each whole pH value below 7 is ten times more acidic than the next higher value.

Phenology: Refers to recurring plant and animal life stages. The study of phenology also addresses 
the relationship between these periodic biological phenomena (such as flowering, fruiting, and 
senescence) and climatic, seasonal, and other environmental conditions.

Phenotype: The observable traits that manifest from an organism’s genotype. 

Phenotypic plasticity: The capacity of a single genotype to exhibit variable phenotypes when exposed to 
different environments or conditions.

Phloem: The live vascular tissue in plants that conducts sugars and other nutrients from the leaves to 
all other parts of the plant, based on growth and development.

Photosynthesis: A process by which a plant produces its food using energy from sunlight, carbon 
dioxide from the air, and water from the soil. Energy for photosynthesis is captured by light-absorbing 
pigments, such as chlorophyll. Photosynthesis directly affects the health and growth a plant, and can be 
limited by light, water, nutrients, and carbon dioxide.

Physiology: The functions of living organisms and their parts. In plants, a subdiscipline of botany 
concerned with the functioning, or physiology, of plants and their organs. Compare to morphology.

Pistil: The female reproductive part of a flower. The pistil consists of three parts: a swollen base called 
the ovary, which contains the potential seeds; the style, arising from the ovary; and a pollen-receptive 
tip, the stigma, which takes various shapes and is often sticky. See figures 1, 2, 4, 5, 6, 7, and 9 for a 
visual in C. arabica.

Polyploid: A cell or organism that contains more than two haploid sets of chromosomes, meaning 
that the chromosome number is some multiple greater than the content of diploid cells. (Diploid 
organisms include humans and most animals.) For example, triploid and tetraploid cells are polyploid. 
Polyploidy is a heritable condition and is common among plants, as well as among certain groups of 
fish and amphibians.

Population: A group of organisms of the same species living within a restricted geographical area so 
that any member can potentially mate with any other member.

Primary forest: A forest that has never been logged and has developed following natural disturbances 
and under natural processes, regardless of its age. A traditional human activity such as small-scale 
agriculture or harvesting generally does not disqualify a forest from being considered primary.

Propagule: Plant material used for the purpose of plant propagation or dispersal, including various 
vegetative or reproductive portions of a plant, such as a bud or other offshoot, seed, or spore. 

Protein: A large molecule consisting of a chain of molecules called amino acids. The sequence of 
amino acids and the molecule’s three-dimensional structure are coded by DNA and determine a 
protein’s specific function in cells or organisms.

Pruning: The practice of clipping or stumping a coffee plant to reinvigorate growth and promote 
future yield of the tree. Benefits include maintaining a size suitable for pickers, stimulating the growth 
of new branches (which bear more fruit), and managing nutrient requirements. Various methods are 
used for pruning, from light to severe, depending on frequency and local husbandry practices.
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Pure line: A selected line of plants that is bred and evaluated over time until a uniform breeding 
population is established, with many generations of plants presenting the same basic phenotype. These 
lines are relatively similar genetically and can be planted from seed with assurance that they will grow to 
have a specific set of traits.

Recessive: Describes the relationship between variants of a gene. If the alleles are different, the 
dominant allele will be expressed, while the expression of the other allele, called recessive, is masked.

Relative humidity: A ratio, expressed in percent, of the amount of atmospheric moisture present 
relative to the amount that would be present if the air were saturated. A function of both moisture 
content and temperature. A relative humidity of 100% indicates that the air is totally saturated with 
water vapor and cannot hold any more, creating the possibility of rain.

Rhizosphere: The zone surrounding the roots of a plant in which complex relationships exist among 
the plant, the soil microorganisms, and the soil, stemming from influence of the plant roots. 

Roya: See coffee leaf rust.

Rubiaceae: Known colloquially as “the coffee family” as Coffea arabica and all other coffee species are 
classified into the Rubiaceae family. It is the largest woody plant family in the wet tropics, containing 
approximately 13,200 species. Most species within this family live in the forest understory and provide 
sustenance to local animal and insect populations.

Ruiru 11: A dwarf hybrid cultivar produced by hand pollination that was the result of a breeding 
program in Kenya during the 1970s and 1980s. It was created based on need for pest and pathogen 
resistance. It is a cross between Catimor and multiple coffee berry disease resistant coffees, including 
K7, Rume Sudan, and SL28.

Runoff: A process that occurs when there is more water than soil can absorb, due to natural or human 
causes. The excess water flows across the surface of the land and into nearby streams or other bodies of 
water, entering the local watershed. 

Rust: See coffee leaf rust.

Salinization: The process leading to excessive water-soluble salt in the soil, due to natural or human 
causes. Accumulated salts may include sodium, potassium, magnesium, calcium chloride, sulphate, 
and carbonate and/or bicarbonate. 

Saprotroph: An organism that derives its energy from non-living organic matter, such as decaying 
wood and leaves, or dung. Commonly a fungus or bacterium.

Sarchimor: A group of pure-line cultivars originating from a cross between Villa Sarchi and one 
Hibrido de Timor. Sarchimor lines such as IAPAR 59, Tupi or Obata show good resistance to coffee 
leaf rust; some are also resistant to coffee berry disease. Not always known for high cup quality.

Seed: A flowering plant’s reproductive organ, capable of developing into another such plant. 
Formed by sexual reproduction of gymnosperms and angiosperms, consisting of a protective layer 
that encloses a fertilized embryo and energy reserves. The coffee seed is colloquially referred to as the 
coffee bean. See figures 1, 5, 6, and 9 for a visual in C. arabica.

Selection: An act of choosing an individual. In plant breeding, the term selection is used to define 
plants which have been chosen by humans to be bred together. Selection can happen inadvertently or 
with strong purpose based on an individual’s traits and phenotype. 

Senescence: The death of and falling off of plant leaves or other organs. 

Silt: A sedimentary material consisting of very fine soil particles, intermediate in size between sand 
and clay. 
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Silverskin: A thin coating of a seed, known in biology as the integument and known to the coffee 
industry as chaff.

SL28: A tall cultivar selected and bred by Scott Labs in Kenya, considered by many to be a 
Bourbon-type cultivar. It has been widely reported to be an Ethiopian selection brought from 
Tanzania due to its relative drought tolerance, although its exact parentage is not widely known. 
It grows vigorously, produces a moderate yield, and is susceptible to all main diseases and pests. 
It is known to have very good cup quality. It is most widely grown in Zimbabwe.

SL34: A tall cultivar selected from Bourbons by Scott Labs in Kenya. Its exact parentage is not known, 
although some consider it to be a simple Ethiopian selection, while others believe it is a mutation of 
Bourbon. It is known to be heartier and more pest and disease resistant than SL28. This cultivar shows 
high productivity in drought and other extreme climate conditions. It has wide leaves with bronze tips. 
It is generally considered to have a lower cup quality than SL28 and is one of the main coffees grown in 
Kenya.

Slope: The degree of rise-over-run of a mountain or hillside (steepness), which is important in 
determining agricultural practices due to the potential for runoff, erosion, and higher associated 
labor costs.

Soil aggregate: A conglomerate unit of soil particles that are held together by moist clay, silica, organic 
matter, or organic compounds originating from microorganisms. 

Soil profile: A vertical cross-section of a soil, made up of multiple layers called horizons.

Species: In sexually reproducing organisms, species consist of individuals that can breed with each 
other to produce viable offspring.

Spodosol: Soil consisting of ashy gray, acidic sediment with a strongly leached surface layer composed 
of a mixture of organic matter and aluminum, with or without iron. Spodosols often occur under 
coniferous forests or in cool, moist climates and generally require the addition of lime in order to be 
agriculturally productive.

Spore: Reproductive cells formed by certain organisms that can be highly resistant to external stressors 
in order to survive under various unfavorable conditions. They are similar to a seed in their purpose as 
a reproductive unit. Some spore-producing organisms include non-flowering plants, bacteria, fungi, 
and algae. 

Stem borers: See coffee stem borers.

Stipule: A small pair of outgrowths at the base of a leaf or leaf stalk (petiole).

Stoma (plural: stomata): A “pore” in the epidermal layer of leaf tissue that allows for gas exchange. 
Stomata are made up of special types of cells that allow the “pore” to open and close to varying degrees 
depending on the climate or the plant’s energy balance.

Stumping: Pruning the plant drastically by cutting it down to only a stump.

Subsoil: The layer of soil underneath the topsoil, but above the bedrock. This soil layer often has less 
organic matter and hummus than topsoil. Compare to topsoil, hummus.

Surface runoff: Water runoff over the land surface, which will ultimately end in streams that flow into 
the larger watershed. This often occurs where the soil is already at field capacity.

Symbiosis: A close interaction between two or more different species, often considered a mutalistic 
relationship where each species gains some advantage.
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Taproot: A central, enlarged plant root that grows vertically downward. Generally grows deeper into 
the soil than lateral roots. Compare to lateral roots.

Tekisic: A selection of Bourbon developed in El Salvador. It presents with small fruits and seeds, and 
has low productivity. It has also been planted in other Central American countries and is thought to 
have good cup quality. 

Tetraploid: A cell or organism containing four sets of chromosomes.

Topsoil: The uppermost layer of soil, usually rich in organic material, dark in color, and biologically active.

Traditional/wild variety: See landrace.

Trait: A measureable physical or behavioral characteristic of an organism, determined by DNA.

Transgenic: Organisms that have been altered by introducing one or more DNA sequences from 
another species into them by artificial means. Transgenic plants can be made by introducing foreign 
DNA into a variety of different tissues. Compare to cisgenic. 

Typica: This general name is commonly used for numerous tall types of Coffea arabica. Its predecessors 
were originally brought to Java from Yemen (possibly via India). The plants most similar to what we 
today call Java were spread from the island of Java in the early 1700s. It has bronze-tipped young 
leaves, and the fruit and seeds are large. Typica coffees include Blue Mountain, Guatemala, Sumatra, 
Pache, Java, and Kona. Typica plants are known to have low productivity and are susceptible to all main 
pests and diseases. See figure 8.

Understory: The vegetative layer of plants, growing especially between the forest canopy and the 
ground cover.

Vapor pressure deficit (VPD): The difference between the amount of moisture in the air and how 
much moisture the air can hold before it condenses. Once air becomes saturated, water will condense 
out to form clouds, dew, or films of water over leaves. Some also use this term to describe the 
difference between the vapor pressure at the saturation temperature of the canopy or the leaves and 
that in the atmosphere, either above or inside the plant canopy.

Variety: A botanical variety is a rank in the taxonomic hierarchy below the rank of species and 
subspecies and above the rank of form (form / variety / subspecies / species / genus / etc.). It will have 
an appearance distinct from other varieties, but will hybridize freely with those other varieties. Another 
meaning, as used by plant breeders and in legal texts, is synonymous with cultivar and can have legal 
implications. Compare to Cultivar.

Vascular plant: A large group of land plants that have tissues for conducting water and nutrients 
throughout the plant. They appeared in the fossil record over 400 million years ago. They are also 
called “higher plants” and make up most of the plants around the globe today. All Coffea species are 
vascular plants. Compare to non-vascular plant.

Villa sarchi: A dwarf mutation of Bourbon found in Costa Rica and released in 1957. It is known to be 
susceptible to most pests and diseases. See figure 8.

Watershed: An area of land that forms a bounded hydrologic system, where all free water in that system 
drains to the same place, such as a river, which will then exit the region to join a larger body of water, 
such as an ocean. 

Wilting point: The water content of soil when plants wilt and fail to recover upon rewetting. Most 
plants show signs of wilting long before this point is reached in soil.

Xylem: A type of vascular tissue in plants that is primarily involved in transporting water and nutrients 
from roots throughout the plant via transpiration forces. It also provides structural support. Compare 
to phloem.
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Figure 8.This diagram represents the relationships between the most common coffee species, varieties, and 
cultivars. Lines and arrows linking plant groups indicate parentage. Line lengths do not represent relative 

relatedness or genetic distances. Arrows toward mutations represent that those cultivars that resulted from a 
spontaneous genetic change. Arrows toward selections indicate a selection made by humans that resulted in a 
differentiated variety or cultivar, or in the case of C. arabica, a natural hybrid cross which occurred in nature.
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Figure 9. Etching by Ellis, J. (1774). An historical account of coffee. London.
© Royal Botanic Gardens, Kew. Reproduced with the kind permission of the Director and the Board of Trustees, Royal Botanic Gardens, Kew.
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Figure 10. Plate 1303 (Engraving) from Edwards, S. (1810). Coffea arabica. In): 
Curtis’s Botanical Magazine. Vol 32. 

© Royal Botanic Gardens, Kew. Reproduced with the kind permission of the Director and the Board of Trustees, Royal Botanic Gardens, Kew
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