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Abstract: Trrigated agriculture is instrumental for the economy and
employment in North Africa countries. However, farmers in the
Maghreb region face, on the one hand, multiple environmental and
climatic risks, and on the other, economic constraints that, combined
together, can lead to the vulnerability of these rural populations.
Assuming that strong capacities of adaptation and innovation potentials
exist within small-scale irrigated farming systems, this study aimed to
identify and characterize existing eco-efficient and resilient farming
practices in the Kairouan irrigated plain in Central Tunisia. The latter
is entirely cultivated, with a wide variety of crop types such as market
gardening, arboriculture and cereals. Representative of small-scale
family farming systems in the irrigated plains of Tunisia, this study site
lends well to work on the characterization of agroecological practices
in a semi-arid irrigated environment. Semi-structured interviews
were conducted with farmers, first, to identify low-input practices at
the plot and farm scale, second, to apprehend the determinants and
the objectives of these practices. The sampling procedure sought to
explore the wide range of existing practices, and was thus partly based
on the farmers and the local agricultural administration knowledge and
networks. The study shows that farmers usually combined different
cropping systems, mostly for economic reasons (improved water and
land use, increased monetary income by reducing chemical inputs).
Low chemical-input or water-use practices, related to agroecology,
were observed, especially for watermelon and pepper, which are
commonly associated with leguminous species. Agroforestry practices,
associating different tree species (mainly olive trees) to other crops, or
intercropping (market gardening, cereals), were also common. Some
farmers integrated animals in “a no lost integrated farming system”.
Furthermore, a little-known, but very innovative practice observed, was
irrigation using water coming from organic fermentation, leading to a
significant reduction in the need of chemical inputs. All these practices,
which are particularly present in small rural farmers, who represent
the great majority of the farmers in Tunisia and in Maghreb, show the
existence of knowledge on which an agroecological transition could be
initiated. Identifying such local agroecological practices is a first step
in their adoption and promotion, as decision makers increasingly seek
to take into account the environmental impacts of agriculture in the
Maghreb.
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Abstract: Metagenomic studies of soils allow to reveal different
microbiota compositions in various organic or conventional
agricultural systems. The present study combined biostimulants trials
and metagenomics, with the expectation that a potential yield increase
could be linked to a microbiota variation. The tests were carried out
in a perennial cropping system of asparagus, on a sandy and silty soil,
which has been treated with 2 commercial biostimulants, Exuroot
(T1) and Exuroot added with Cérés (Pseudomonas fluorescens and
Trichoderma harzianum) (T2). Biostimulant treatments were applied
4 times between mid-July and mid-September 2016, on experimental
units (EU) of 800m? (3 repetitions) Asparagus shoots were harvested
from March to April 2017, counted every two days in each EU and
ranged in 4 group size groups. Results were then grouped into two
time spans; corresponding to the 4 first collections and the 4 following
collections. ANOVA and TUKEY KRAMER tests were applied to
infer statistical differences. The total numbers of collected shoots per
experimental unit were 182, 185 and 199 shoots, for the control, T1
and T2 respectively, equivalent to 2279, 2317 and 2492 shoots per ha,
respectively, representing an increase of 9.34 % in T2 when compared to
the control. The main contribution to this increase was due to lower size
shoots, considered as second quality products. For the metagenomics
analysis, for each of the 3 modalities and their repetitions, 50 g of
rhizosphere soil were sampled from 10 points at depths between 20 and
40 cm and the control modality was sampled at the beginning and at the
end of the experiment. Pooled sampling points were homogenized and
DNA was extracted from 10 g subsamples. Whole metagenome shotgun
sequencing was carried out with an Illumina MiniSeq using 2x150-bp
paired-end reads. Sequencing yielded between 3,360,000 reads (0.5 Gb)
and 12,350,000 reads (1.85 Gb) per sample. Bioinformatic analysis and
identification of operational taxonomic units (OTUs) were performed
using One Codex. A wide diversity of OTUs was retrieved from these soil
samples, in which the classes Alphaproteobacteria and Actinobacteria
were dominant. The 10 most abundant genera, representing between
29.43% and 42.8% of all species in all samples, were Bradyrhizobium,
Mesorhizobium, Microbacterium, Mycobacterium, Nocardioides,
Pseudomonas, Rhizobiumm, Sphingomonas and Streptomyces. Most
of these genera showed important diversity, with dozens of different
OTUs in each sample. Differences between microbiota of the three
modalities were little and analysis should be refined to explain the yield
increase of T2 modality.

Keywords: soil metagenomics; biostimulants: asparagus culture;
Pseudomonas fluorescens; Trichoderma harzianum
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