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Introduction

Â Coffee is important foreign currency earning for developing 
countries including Ethiopia 

Â > 40% of foreign currency earning from C. arabica

Â Coffee contributes 4% to 5% to the national GDP

Â > 700,000 households involved in coffee production

Â > 95 % of Coffee is produced by smallholder farms 
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Â SW & SE montane 

rainforests 

Â Ethiopia is the natural home 

of arabica coffee 

Â Coffee naturally grows at 

altitudes between 1000 - 1900 

m

Occurrencesof Wild Coffee
Coffee Production Systems in Ethiopia
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The populations of C. arabica are under 

greatest threat because of deforestation 

caused by:

- Human settlement 

- Demand for additional farm land

- Replacement by other crops

- Fire (e.g. Bale) 

- Replacement with improved coffee varieties 

Hence, there is an urgent need to conserve the remaining wild populations in Ethiopia

Sites for Diversity Assessment

I to IV - Core CoCE sites

V to X  - Additional wild Coffee sites 

O   - Landraces (Farmer‘s varieties )Bale

Bonga

Berhane 

Kontir

Maji

Anfilo

Yayu

Daphe

Mankira

Boginda

Belete 

Chaka

V

Sampling Scheme - Interregional 

Interregional Analysis

- 50 m x 50 m plot 

- 2 plots per region

- 6 individuals/plot

- 1 sample per landrace

A total of  125 individuals (93 

wild C. arabica, 27 landraces

and 5 commercial cultivars) 

10 ISSR Markers with 1 tetra-

repeat  

Plot 2
50 m x 50 m

6 individuals (  )

Yayu forest (Region IV)

Plot 1
50 m x 50 m

6 individuals (  )

Interregional

NJ tree
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Diversity of Arabica coffee individuals based on the first and 

second components of PCA with 32 microsatellite (SSRs) 

markers

Alemayhu Teressa et al., 2010

Fig. Dendogramof 71 accessionsof coffeeusing47 SSR 

markers,theNei (1972) genetic distancecoefficientand

theun- weightedpair-groupmethod (UPGMA)
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Shannon’s diversity index (H) & 

percentage of ISSR band polymorphism (P)

Region Percent Polymorphism

(%P)

Over all %P Shannonôs diversity Index (I)Over all Index (I)

Di/tri_

Primers

Tetra_

Primer

All primers Di/tri_

Primers

Tetra_

Primer

All primers

Bale (Harrena) 13.7 80.7 27.7 0.18 0.53 0.25

Bonga 28.2 93.6 41.9 0.31 0.71 0.40

BerhaneKontir 20.5 87.1 34.5 0.28 0.56 0.34

Yayu/GebaDogi 20.5 93.6 35.8 0.30 0.76 0.40

Boginda 16.3 83.9 30.4 0.18 0.59 0.27

Bench Maji 5.1 67.7 18.2 0.13 0.54 0.22

Anfilo 7.7 67.7 20.3 0.21 0.53 0.28

Daphe 2.6 71.0 16.9 0.17 0.60 0.25

Mankira 10.3 83.9 25.7 0.20 0.75 0.31

Sidamo 7.7 54.8 17.6 0.14 0.46 0.21

Hararegh 10.3 80.7 25.0 0.08 0.49 0.17

South West 15.4 58.1 24.3 0.17 0.40 0.22

Sampling Scheme - Intraregional 

Intraregional Analysis

- Berhane Kontir & Yayu

- 50 m x 50 m plot 

- 5 plots per region

-25 individuals/plot

- In total 250 samples

- Eight ISSR markers

Plot 1
50 m x 50 m

25 individuals

Plot 3
50 m x 50 m

25 individuals

Berhane Kontir (Region III)

Coefficient

0.79 0.84 0.89 0.95 1.00
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AFLP analysis 

Â Wider geographical sampling of a total of 130 C. arabica

individuals

Â Eight wild populations 

Â Three landrace population and a cultivar group 

Â Using by 14 different primer combinations that 

selectively amplify 565 AFLP fragments. 
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AFLP Diversity Index
No Populations N NPL PPL h I

1 Anfilo 6 224 49.7 0.206 (0.22) 0.297 (0.31)

2 B. Kontir 18 311 69.0 0.249 (0.20) 0.369 (0.28)

3 Boginda 12 308 68.1 0.253 (0.20) 0.373 (0.28)

4 Bonga 26 342 75.8 0.271 (0.19) 0.402 (0.26)

5 Yayu 15 268 59.4 0.211( 0.20) 0.313 (0.29)

6 Harenna 9 291 64.5 0.240 (0.20) 0.355 (0.29)

7 Mankira 6 195 43.2 0.171 (0.21) 0.249 (0.29)

8 Daphe 6 148 32.8 0.135 (0.20) 0.195 (0.28)

Wild Overall 96 437 96.9 0.278 (0.16) 0.428 (0.21)

9 Southwest Landraces 8 231 51.2 0.195 (0.21) 0.287 (0.30)

10 South Landraces 4 149 33.0 0.129 (0.19) 0.189 (0.27)

11 East Landraces 14 286 63.4 0.236 (0.20) 0.349 (0.29)

12 Cultivar 6 218 48.3 0.192 (0.21) 0.280 (0.30)

Landraces & Cultivar 32 369 81.8 0.244 (0.17) 0.377 (0.24)

Overall 130 451 100 0.277 (0.16) 0.428 (0.20)

Results of a correspondence analysis:-
on 451 polymorphic AFLP markers in 32 C. arabicacultivars & 98 wild C. arabica

accessions from 8 different  geographic regions in Ethiopia. 

Functional Diversity:-Drought & Associated Traits

Â Arabica coffee populations in the forests of Harenna, Bonga, 

BerhanKontir & Yayuhave different strategies of adaptations 

to water deficits. 

Â BerhanKontir & Yayucoffees are drought avoiders & Harenna

coffees are drought tolerant (F Meko 2005)

Â The Harennacoffees  were better adjusted to drought stress 

through such features as high root to shoot ratio, deep root 

system, thick leaves…and a high accumulation of potassium 

ions (T Kufa 2006). 

Â In contrast, the SW plant had shallow roots and maintained a 

better water storage in the dehydrated medium(T Kufa 2006).

Diversity in Coffee Quality Profiles 

Â Western E Fruity flavour

Â SouthwesternEWiny, acidic

Â SouthernESpicy

Â Eastern   EMoka

Â South eastern EMoka

Â More to be discovered…

(Getu Bekele EAFCOA Feb 2011)

Summary

Â Wild coffee populations (”true wild coffee”) can be clearly 

distinguished from landraces

Â High levels of genetic diversity within geographical regions 

and vary from region to region => high functional diversity too

Â Even though Bonga, Yayuand BerhaneKontir showed higher 

diversity indices, it is observed that most regions have their 

unique genotypes

Â There is fine scale spatial genetic structuring among 

populations of SW

Conservation Efforts

Â Ethiopian Institute of Biodiversity established in 1976

Â Ex situgene banks for Coffee:- Jimma-Cochee (SW)

Hararghe-Bedessa (E)

Â Since its establishment collected and maintained = 5,000 
accessions 

Â Ethiopian Institute of Agricultural Research/Oromia IAR:-

Ç Jimma-Melko (SW)

Ç Wollega-Harru (W)

Ç Yerga- (South)

Ç Mecheara- (E)

Â Since 1967 with 48 campaigns of collections = 4, 731 
accessions
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Coffee Biosphere  Reserve 

Â Best model for 

conservation 

& sustainable use

Ç Yayu

Ç Kaffa

Yayu Coffee BR

Climate Change Impacts on Coffee

Â Climate modelling (Davis et al. 2012) showed:-

Ç a markedly negative impact on coffee forests & 

coffee production in Ethiopia

Ç that there are good opportunities for climate 

resilience. 

Ç Field surveys in Ethiopia & South Sudan 

indicate that the climate modelling for Arabica 

coffee has validity & accuracy

Precision Mapping for Bioclimatic Suitability

Å Green dots/circles 

show recorded data-

points

Å Red indicates high 

values for bioclimatic 

suitability

Å Light yellow indicates 

low values for 

bioclimatic suitability

Identifying Priorities for Conservation 

Å Small circles: 

low probability 

of  populations 

persisting until 

2020, 2050 

[ex situpriorities]

Å Large circles: 

potential to 

persist until 

2080 

[ in situ priorities]
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Conclusion 
Â The forest coffee is under greatest threat due to population 

pressure & land use change 

Â Climate change shown to have some negative effect

Â To sustain coffee industry including livelihood of local farmer 

in developing country, the last remaining coffee Arabica 

population should be conserved both at both ex situ and/or in 

situ

Â Moreover,the available genetic resources should be further 

genotype with efficient markers & properly phenotypedfor use 

Â This requires a concerted national, regional and international 

effort 
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