Supporting Information

Table S1: Comparing features of cacao and coffee agroforestry

Cocoa Coffee Coffee References
Arabica Robusta
Theobroma | Coffea Coffea
cacao arabica canephora
Original Understorey | Understorey | Understorey | Wood & Lass 2001
habitat of tropical of highland | of Wrigley 1988
South forests of subsaharan | www.ico.org/botanical.asp
American SW African
rainforests | Ethiopia rainforests
and SE
Sudan
Optimal 0-400 (- 1000- 0-700m www.ico.org/botanical.asp
altitude 1200) m 2000m www.bar.gov.ph/agfishtech/crop
s/cacao.asp
Conservation | Variable, Variable, Mostly low | Rice & Greenberg 2000
value of but can be | but often (reduced Perfecto et al. 2007
plantations high. Tend | high due to | shade) but | Schroth et al. 2004
to decrease | shaded there are Garcia et al. 2010
over time agroforestry | exceptions.
through
shade tree
removal
Pollinator Midges Bees Bees Klein et al. 2003b,
groups Juhrbandt et al. 2010,
www.CoffeeResearch.org
Pollination 100% Self- Requires Klein et al. 2003a, 2003b, 2003c
dependency | pollination pollinating out-crossing | Juhrbandt et al. 2010
dependent | but with bees
pollination increasing
increases yield by
yieldupto |90%
50% (irregular
(short-term | flowering)
flowering
after rain)
Pest and High High Less than Wood & Lass 2001
disease (0.8-1.4%) | C. arabica, | www.ico.org/botanical.asp
problems resistant to
(caffeine e.g. coffee
content leaf rust
given as a (1.7-4.0%)
measure of
insect

deterrence)
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# of 602 (77) 252 (32)b | 111 (7)b ISI Web of Science research a
conservation
studies
(shaded
agroforestry)
a
Global 4.3 6.2-6.6 2.1-1.6 FAOSTAT 2010 ¢
production
2008 [million
]
Five main Céte Brazil, Viet | Indonesia, | FAOSTAT 2010d
producer d'lvoire, Nam, Vietnam, www.ncausa.org/i4a/pages/inde
countries (in | Indonesia, | Colombia, | Cote d'lvoire, | x.cfm?pageid=75
decreasing | Ghana, Indonesia, | Uganda, www.nationalgeographic.com/co
order) Nigeria, Perud Brazil e ffee/map.html e
Brazil

a: Search strings:

- ((cacao OR cocoa) AND conservation) for cocoa conservation studies

- ((cacao OR cocoa) AND conservation AND shade* AND agroforest*) for cocoa conservation
studies in shaded agroforestry

- Conservation AND ("SPECIES NAME" OR (coffee AND TYPE)) for coffee conservation
studies (SPECIES NAME replaced with the two species and TYPE with robusta or arabica)

- (Conservation AND ("SPECIES NAME" OR (coffee AND TYPE) AND shade* AND
agroforest*) for coffee conservation studies in shaded agroforestry (SPECIES NAME replaced
with the two species and TYPE with robusta or arabica)

b: When searched for “coffee” (in general) instead of the two varieties, results are 1275 (142)

c: FAOSTAT provides production statistics for green coffee beans (8.2 million tonnes). The given
values are the percentages for Arabica and Robusta coffee of the world coffee production
according to www.coffeeresearch.org.

d: No differentiation between Arabica and Robusta coffee

e: for Robusta coffee based on data from 1999
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Table S2: Species richness and community similarity reported from cacao

agroforestry systems (see below for cited references)

Country | Region Taxa Richness Similarity | Reference
compared to | to forest
forest (%) (%)
Brazil Southern Ants 52-110 60-88 Delabie et al. 2007
Bahia
Brazil Southern Bats 135-186 64-70 Faria et al. 2006
Bahia
Brazil Southern Birds 95-135 56-76 Faria et al. 2006
Bahia
Brazil Southern Ferns 80 31 Faria et al. 2007
Bahia
Brazil Southern Frogs 82 67-92 Faria et al. 2007
Bahia
Brazil Southern Lizards 100 66-87 Faria et al. 2007
Bahia
Brazil Bahia and Trees 57 43 Rolim & Chiarello
Espirito 2004
Santo
Cameroon | Southwestern | Butterflies 80-103 19-31 Bobo et al. 2006a
Cameroon | Southwestern | Trees 35-36 5-13 Bobo et al. 2006b
Cameroon | Southwestern | Understorey | 38-58 2-8 Bobo et al. 2006b
plants
Cameroon | South Termites 51-62 Not Eggleton et al.
available 2002
Costa Talamanca Trees 15 Not Harvey et al. 2006
Rica available
Costa Talamanca Mammals 121 91 Harvey et al. 2006
Rica
Costa Talamanca Dung 112 98 Harvey et al. 2006
Rica beetles
Costa Talamanca Trees 27 25 Harvey & Villalobos
Rica 2007
Costa Talamanca Bats 121 55 Harvey & Villalobos
Rica 2007
Costa Talamanca Birds 86 60 Harvey & Villalobos
Rica 2007
Costa Sarapiqui Ants 44 4-30 Roth et al. 1994
Rica
Ecuador West coast Trees 53-81 21-47 Lozada et al. 2007
India Kodagu Trees 121 62 Bhagwat et al.
2005
Indonesia | Sulawesi Trees 16-37 low Bos et al. 2007
Indonesia | Sulawesi Ants 100-150 75 Bos et al. 2007
Indonesia | Sulawesi Beetles 180-250 13 Bos et al. 2007
Indonesia | Sulawesi Dung 75-107 64-67 Shahabuddin et al.
beetles 2005
Indonesia | Sulawesi Amphibians | 29 11 Wanger et al.
2010b
Indonesia | Sulawesi Reptiles 133 83 Wanger et al.
2010b
Indonesia | Sulawesi Bryophytes | 30 85 Sporn 2008
Indonesia | Sulawesi Bees 250-300 low Hoehn et al. 2010
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Indonesia | Sulawesi Herbs 86-103 3.4 Clough et al. 2010

Mexico Veracruz Trees 97 87 Villavicencio &
Valdes 2003

Nigeria Ondo state Trees 76 26 Oke & Odebiyi
2007

Notes:

Richness: Values are based on published data reporting species richness in agroforestry
systems and neighbouring forest reserves. Values greater than 100 suggest agroforestry
system with species richness higher than that of neighbouring forest reserve due to the
presence of nonforest species.

Similarity: Values are based on published data reporting similarity in species composition
between agroforestry systems and neighbouring forest reserves. Differences in methods
involved between studies mean that the numerical comparisons shown here should be seen
as only a rough guide.

References for Table S2

Bhagwat, S. A., Kushalappa, C. G., Williams, P. H. & Brown, N. (2005a) A landscape
approach to biodiversity conservation of sacred groves in the Western Ghats
of India. Conservation Biology, 19, 1853—-1862.

Bobo, K.S., Waltert, M., Fermon, H., Njokagbor, J. & Mihlenberg, M. (2006a) From
forest to farmland: butterfly diversity and habitat associations along a gradient

of forest conversion in Southwestern Cameroon. Journal of Insect
Conservation, 10, 29-42.

Bobo, K.S., Waltert, M., Sainge, N.M., Njokagbor, J., Fermon, H. & Mihlenberg, M.
(2006b) From forest to farmland: species richness patterns of trees and
understorey plants along a gradient of forest conversion in southwestern
Cameroon. Biodiversity and Conservation, 15, 4097-4117.

Bos, M.M., Steffan-Dewenter, |. & Tscharntke, T. (2007) The contribution of cacao
agroforests to the conservation of lower canopy ant and beetle diversity in

Indonesia. Biodiversity and Conservervation, 16, 2429-2444.

Clough, Y., Abrahamczyk, S., Adams, M.-O., Anshary, A., Ariyanti, N., Betz, L.,
Buchori, D., Cicuzza, D., Darras, K., Dwi Putra, D., Fiala, B., Gradstein, S.R.,
Kessler, M., Klein, A.-M., Pitopang, R., Sahari, B., Scherber, C., Schulze,
C.H., Shahabuddin, Sporn, S., Stenchly, K., Tjitrosoedirdjo, S.S., Wanger,
T.C., Weist, M., Wielgoss, A. & Tscharntke, T. (2010) Biodiversity patterns and
trophic interactions in human-dominated tropical landscapes in Sulawesi
(Indonesia): plants, arthropods and vertebrates. Tropical rainforests and
agroforests under global change (eds T. Tscharntke, C. Leuschner, E.




O ©O© 00 N o o &~ 0N =

W W W W N NN N DD DD DN DN DD DN =+ =2 a2 d A
W DD = O © 00 N o o A W DN =+ O © 0N oO oA wWw DN =

Veldkamp, H. Faust, E. Guhardja & A. Bidin), pp. 15-72. Environmental
Science and Engineering Series, Springer Verlag, Berlin.

Delabie, J.H.C., Jahyny, B., do Nascimento, I.C., Mariano, C.S.F., Lacau, S.,
Campiolo, S., Philpott, S.M. & Leponce, M. (2007) Contribution of cocoa

plantations to the conservation of native ants (Insecta : Hymenoptera :
Formicidae) with a special emphasis on the Atlantic Forest fauna of southern
Bahia, Brazil. Biodiversity and Conservation, 16, 2359-2384.

Eggleton, P., Bignell, D.E., Hauser, S., Dibog, L., Norgrove, L. & Madong, B. (2002)
Termite diversity across an anthropogenic disturbance gradient in the humid
forest zone of West Africa. Agriculture, Ecosystems & Environment, 90, 189-
202.

Faria, D., Laps, R.R. & Baumgarten, J.M. (2006) Bat and bird assemblages from
forests and shade cacao plantations in two contrasting landscapes in the
Atlantic Forest of southern Bahia, Brazil. Biodiversity and Conseration, 15,
587-612.

Harvey, C.A., Gonzalez, J. & Somarriba, E. (2006) Dung beetle and terrestrial
mammal diversity in forests, indigenous agroforestry systems and plantain
monocultures in Talamanca, Costa Rica. Biodiversity and Conservation, 15,
555-585.

Harvey, C.A. & Villalobos, J.A.G. (2007) Agroforestry systems conserve species-rich
but modified assemblages of tropical birds and bats. Biodiversity and
Conservation, 16, 2257-2292.

Hoehn, P., Steffan-Dewenter, |. & Tscharntke, T. (2010) Relative contribution of
agroforestry, rainforest and openland to local and regional bee diversity.
Biodiversity and Conservation, 19, 2189-2200.

Lozada, T., de Koning, G.H.J., Marche, R., Klein, A.-M. & Tscharntke, T. (2007) Tree
recovery and seed dispersal by birds: comparing forest, agroforestry and
abandoned agroforestry in coastal Ecuador. Perspectives in Plant Ecology,
Evolution and Systematics, 8,131-140.

Moser, G., Leuschner, C., Hertel, D., Holscher, D., Kéhler, M., Leitner, D., Michalzik,
B., Prihastanti, E., Tjitrosemito, S. & Schwendenmann, L. (2010) Response of
cocoa trees (Theobroma cacao) to a 13-month desiccation period in Sulawesi,

Indonesia. Agroforestry Systems, 79, 171-187.



O ©O© 00 N O o~ 0NN =

[ T L I o T ) R S e N e e e e e T
W DD = O © 0o N o o b~ 0N =

N
N

Oke, D.O. & Odebiyi, K.A. (2007) Traditional cocoa-based agroforestry and forest
species conservation in Ondo State, Nigeria. Agriculture, Ecosystems &
Environment, 122, 305-311.

Rolim, S.G. & Chiarello, A.G. (2004) Slow death of Atlantic forest trees in cocoa
agroforestry in southeastern Brazil. Biodiversity and Conservation, 13, 2679-
2694.

Roth, D.S., Perfecto, I. & Rathcke, B. (1994) The effects of management systems on
ground-foraging ant diversity in Costa-Rica. Ecological Applications, 4, 423-
436.

Shahabuddin, Schulze, C.H. & Tscharntke, T. (2005) Changes of dung beetle
communities from rainforests towards agroforestry systems and annual
cultures in Sulawesi (Indonesia). Biodiversity and Conservation, 14, 863-877.

Sporn, S.G. (2008) Epiphytic bryophytes in natural forests and cacao agroforests of
Central Sulawesi, Indonesia. PhD thesis, University of Géttingen.

Villavicencio, L. & Valdes, H.J.l. (2003) Analisis de la estructura arb’orea del sistema
agroforestal rusticano de caf’e en san miguel, Veracruz, M exico. Agrociencia,
37, 413-423.

Wanger, T.C., Iskandar, D.T., Motzke, I., Brook, B.W., Sodhi, N.S., Clough, Y. &
Tscharntke, T. (2010) Land-use change affects community composition of
tropical amphibians and reptiles in Sulawesi (Indonesia). Conservation
Biology, 24, 795-802. DOI 10.1111/j.1523-1739.2009.01434.x



