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Abstract We are developing coffee production as a model to understand the transport of fungi through the global food trade and to evaluate the ways in which organic and conventional agricultural production influences fungal community
assemblage on harvested crops. We used culture-based and culture-independent methods along with molecular techniques to identify fungal communities on Ethiopian green coffee beans. The coffee was either produced by conventional or
organic methods. Our findings suggest that farming practices have significant effects on fungal community assemblage in harvested coffee. USDA Certified Organic coffee hosts a lower diversity and abundance of fungal species than conventional
coffee. Methods of sampling strongly affect the recovery of species. Culture-based and culture-independent methods resulted in distinct views of fungal community assemblage in green coffee beans.

As the fourth largest agricultural commodity, the importance of the Lot 1 Cultured 32 (22.66-74.20) 2.05 (1.75-2.35) Both production and sampling methods seem to affect which fungal
coffee trade cannot be overstated for the economies of many tropical Lot 2 Cultured 22.5 (14.03-66.19) 1.79 (1.44-2.13) species are recovered from dried green coffee beans. Overall, culture-
countries. Development of shade-grown, organic, and fair trade coffee tﬁ:iﬁﬂ::ﬂ::: 12574 :2 6:32: gg:gi;::i) i:: i;:::::; dependent methods recovered communities dominated by
practices may have numerous economic and environmental benefits, Aspergillus, particularly A. niger, as has been recorded in other studies
but little is known about how these different methods of production t::;:::::::::: 198 : 1::: Ei:z:z':ﬁn :;zg;zz:z; (Perrone, et al. 2007). In contrast, culture-independent investigations
affect fungal communities on coffee. Adequately accessing fungal Lot 3 Independent 8 4 4.5 (4.030-12.261) 1.21 (0.71-1.71) found a much lower frequency of Aspergillus, the fungus largely
communities in coffee may have human health implications by Lot 4 Independent 14 9 19.5 (11.03-63.19) 1.96 (1.49-2.44) suspected of causing mycotoxins in coffee. Conventional and organic
reducing the risk of mycotoxins. Mycotoxins such as ochratoxin and cultured. 130 - 143 (88.78-279.36) 3.02 (2.74-3.30) coffee production results in fungal community assemblages that are
aflatoxin are mutagenic and carcinogenic secondary metabolites Conventional significantly different (Libshuff, results not shown), with organic
produced by a variety of Aspergillus, Fusarium, and Peniciilium species C:'::::Zf:t':'c 15823 2: 1;:::5(;:.7(;:?1'(2):?::) ;:: E::Z;;g; samples hosting lower diversity and abundance of OTUs. The lot to lot
(Edwards, et al. 2002). These contaminants are found in coffee at Indecpzz‘;ee':tifgzanic aa oy 51,33 (26.18-133.43) 2,68 (2.39-2.98) (farm to farm) variation in bean infection percentage suggests that
various stages of production, including cherry ripening, drying and | farming practices, such as the use of fungicides, fertilizers, or
storage (Taniwaki, et al. 2003) USDA Organic certification rrevents the Percentage of Total B::rr;llarlm:iction for All Cultured Venn Diagram Accessing Fungta:ﬁg:sgrg&nc Coffee Production Method pesticides, may create distinct chemical environments for
use of specific fungicides, pesticides, and chemical fertilizers during i i R microorganisms in agroecosystems, resulting in differentiation in
the growth and processing of agricultural productions. In this study we ;38 5 A = habitat suitability. Organic shade coffee farms are often cited to be
use both culture-based and culture-independent methods to 60 - : ° " reservoirs for biodiversity, but this may not extend to the fungi found
determine how organic and conventional production methods affect 28 T B Gl U as contaminants on the harvest, as observed in this study. Using
fungal communities on green coffee beans. 30 - various sampling methods strongly affected the species recovered.
ig I B ; Culture-based methods result in a greater number of species being
0 | identified, though species recovered through culture-independent
Methodology lot1 ~Lot2 Lot 3 eanic L0t 4 o U/ methods are non-overlapping and distinct. This might be because
Four lots of Ethiopian coffee were purchased. All samples were shade culture-independent methods are unbiased to preferential spore
grown and wet-processed. Lots 1 and 2 were produced by germination on media plates, alleviating competition between fungi.
conventional methods, and Lots 3 and 4 were certified organic. DNA-
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