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INTRODUCTION

METHODOLOGY

MAIN RESULTS

Agroecological transition is particularly
important for smallholders in tropical regions
where rural societies and food systems
generally face many challenges.

A set of measurements have been performed
along the second cultural season, entered into a
database composed of 19 agronomical and 73
soil descriptors. Among those, Biodiversity
descriptors have been chosen to focus on the
three ecological functional groups: (1)
“decomposers” assessed using Biolog®
Ecoplates, (2) “regulators” assessed by the
number of taxa, the density and several
indices reported to the soil nematofauna and
(3) “engineers” assessed by the number of
taxa, the biomass and density of macrofauna.

Soil Biodiversity Score (SBS) presented a
minimum value in SFR16 (no amendment)
and a maximum value in SFR 10 (manure +
ashes and earthworm inoculation) (Fig.3).
In between, SBS depended on matter
quantity (SFR1,2,3 = ½ unit of amended
matter than all other SFR) and quality (SBS
SFR7 lombricompost > SBS SFR6 compost).
Mixing organics together of with minerals
globally increased also SBS (SFR8 to 15).

Scientists generally recognize the need for an
ecological intensification of agricultural
production by increasing biodiversity and
complexity in agrosystems, to rely more on
natural functions, biotic interactions and
ecological processes, and to amplify the
services provided by living organisms.
The SECURE project, funded by Agropolis
Foundation, aimed to provide Soil Function
Restoration (SFR) practices based on local and
scientific knowledges, to increase both
agronomic, socio-economic and ecological
performances of agroecosystems in a tropical
context of Madagascar Highlands.
A 2-years field experiment with 16 different
SFR practices (corresponding on various
organic and mineral amendments, differing in
term of quantity, quality and mixing),
replicated 4 times, was designed with upland
rice as the main crop (Fig.1).

Descriptors were first selected on the basis of
their correlation with one or more SFR
conditions. Selected descriptors values were
homogenized and aggregated into 5 classes for
the ecological performance (biodiversity
promotion, the soil physico-chemistry, C
storage, nutrient cycling and pest regulation)
and 4 classes for agronomical performance
(plant growth, grain yield, grain quality and
forage quality).
During workshops, farmers were invited to
identify and sort the main descriptors related
to their choice of fertilizers. Descriptors have
been gathered into eight criteria (5
socioeconomical,
2
ecological
and
1
agronomical), weighted according to the
frequency of citation by farmers (Fig.2).

Fig.3: Histogram plot showing aggregated
performance classes for each SFR tested.
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SBS appeared to positively correlate to C
storage scores and grain yield while
negatively to grain quality and accessibility
of matters to farmers like lombricompost
(Fig.4).

Fig.4: Dot plots with regression curves linking Biodiversity promotion indices and
indices of other classes.

Fig 1: Agronomic trial located at Imerintsiatosika, 20 km from Antananarivo.

The impact of each SFR practice on agronomic,
socio-economic and ecological performances of
the agroecological rice system has been
determined in order to select those improving
rice production, soil health and being easily
applicable by small farmers.
The objective was therefore to develop,
following a participatory approach,
innovative indicators adapted to the
local and accurate evaluation of SFR
practices.

Fig.2: Histogram plot showing the 8 criteria and their frequency of citation (%).

Farmers were invited to rate their perception
for each SFR. Notes rated for the 5 socioeconomical descriptors were weighted by the
importance of each criterium determined at the
previous workshop and finally summed for
each SFR, giving a percentage called socioeconomic performance.
Agronomical and ecological performances were
adjusted by their respective coefficient of
importance for farmers determined during the
workshops (Fig.5).

This study led to the production of a useful
indicator,
with
a
final
aggregated score, providing an idea of the
match
between
farmer
expectations,
ecological and agronomical performances
(Fig 5), in order to build technical solution
through cross-cutting dialogue between
farmers and researchers.

Fig.5: Histogram plot showing aggregated indices of the three performances for
each SFR.

