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The hypothesis that ecosystem productivity increases 
with increasing diversity was first formulated by Char-
les Darwin in 1859. It took another century, until 1958, 
for the hypothesis that higher stability is obtained in 
more diverse ecosystems to be postulated by Evans. 
Yet, much earlier, humans had developed, through trial 
and error, ingenious agricultural systems where both 
productivity and yield stability had been increased by 
harnessing biodiversity function. In regions with light 
or water limitations, typically crop rotation systems 
developed, such as the four crop system (sequential 
cropping of wheat, a pest controlling mustard family 
representative, barley, and a nitrogen-fixing pulse) 
which originated in Flanders in the 16th century and 
powered the British agricultural revolution of the 18th 
century. In regions with nutrient limitations, typically 
multi-layered agroforestry systems developed, such as 
the Itteri system developed in Tamil Nadu since time 
immemorial, which combines the cultivation of trees, 
shrubs and herbs in small patches or linear landscape 
elements. 
One of the basic assumptions of agroforestry systems 
is the occurrence of complementarity and facilitation. 
This means that the increased diversity of the system 
provides advantages compared to monocultures that 
go beyond a mere sampling effect, which is the proba-
bilistic effect of having a greater chance of encounte-
ring a well-performing species in a mixture. Comple-
mentarity occurs when trees and crops exploit more of 
the factors limiting growth, when grown together than 
when grown apart. The most common mechanism for 
this is the temporal sharing of resources. For example, 
Faidherbia albida trees shed their leaves during the 
rainy season, so have reduced water demand when 

the understorey crop develops, yet, through a deep ta-
proot, they take up water in the dry season, thus incre-
asing resource use over the year. In any multi-layered 
system, crops such as  coffee, vanilla or cocoa inhabit 
the understorey and can make use of the filtered light 
of a mixed tree canopy. Facilitation is a modification 
of the environment by one species that inadvertently 
benefits the other. For example, upper-canopy trees 
reduce dew formation on crops under their canopy 
and this can reduce leafspot diseases. Shade from the 
trees also can reduce weed competition, particularly 
of grasses. This presentation will give a state of affairs 
of what we know in terms of diversity effects and their 
mechanisms in agroforestry systems to date.
But curiously, even though agroforestry is built on the-
se premises, the evidence of such biodiversity effects 
and the quantititative assessment of the biodiversity 
function mechanisms at play are lagging  behind, in 
comparison to research output in other production sy-
stems such as grasslands, forests or aquatic systems. 
There is therefore a need for more well-designed agro-
forestry experiments, where confounding factors of 
climate, soil and other management practices are ca-
refully controlled for, and where biomass production, 
crop yield and economic gain, and their stability over 
time, are meticulously assessed as a function of the 
diversity level used. In comparison with forestry or 
grassland experiments, agroforestry experiments are 
more complex to design. In addition to levels of spe-
cies diversity and functional diversity, there is a need to 
assess levels of structural diversity. The presentation 
will do some recommendations for boosting biodiver-
sity function research, as a basis for designing more 
effective and resilient agroforestry systems.


