Introduction

»Recycled organic wastes, like
composts or manures, are used as
amendments in agriculture.
»Physicochemical soil properties are
affected by quantity and quality of
exogenous organic matter (EOM)
applied as amendments.

» Soils with increased organic carbon
(OC) content generally display higher
water holding capacities (WHC)

Fig. 1: Irrigation system (source:

www.cyberartsweb.org)

Materials & Methods
Qualiagro site (Fig. 2)
»Experiment on recycled organic
wastes, near Paris, FR since 1998
(INRA - Veolia collaboration).

»The soil is a loess-derived silt loam
(topsoll: 787 g/kg silt, 152 g/kg clay).
»40 plots with 3 composts, manure
and a control at 2 levels of N.
»Amendments (~4 tC/ha) are
applied every other year.

» Topsolil OC ranges from 9.35 to
15.58 g/kg (2011), initially 10.5 g/kg.
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(Khaleel et al., 1981).

» The amount of plant available water
(PAW = field capacity - wilting point)
Influences irrigation needs (Foley &
Cooperband, 2002).

» Solls with increased OC content
generally display lower bulk densities

(BD); denser soils can negatively

affect rooting depth (Zisa et al.,
1980).

Pedotransfer functions (PTFs)
»PTFs (Rawils et al., 2003) were
used to predict water contents at
field capacity (FC), wilting point (WP)
and plant available water (PAW) .
BUDGET (Raes et al., 2006)

» The soll water balance model was
used to evaluate irrigation needs.
»Local climatic data from 2007 &
2008 was used for modelling.
Workflow

»Workflow depicted in Fig. 3.
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Fig. 2. Layout of Qualiagro; CNT = control, FYM = manure, BIO = biowaste com-

post, MSW = municipal solid waste compost, GWS = green waste and sewage
sludge compost, N, = mineral N at min. rate, N, = mineral N at opt. rate.
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Fig. 3: Workflow. Rawls et _aI., 2003 S_ite-s.pecific
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Results & Discussion

Table 1: Irrigation needs and topsoil OC and water contents.

Effect of EOM on irrigation
»Fig. 4 shows the simulated distribution of daily irrigation needs

for CNT N, In 2007.
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Fig. 4: Output screen of dally irrigation needs for CNT

N,..- in 2007 with BUDGET. surface area increase WHC at FC and

Effect of OC-affected topsoil-BD on irrigation Table 2: Irrigation needs, topsoil density and rooting depth.

»BD may impact rooting depth; limiting values are texture- BD (2009) Rooting depth (m)

dependent (Daddow & Warrington, 1983). Soil topsoil  Initial stage Mid-season
g/cms3 (min) stage (max)*
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Fig. 5: Distribution of daily irrigation needs for CNT N, & GWS Nopt in 2007
with BUDGET,; CNT N, requires irrigation on 5 days more (indicated).

depth in mid-season has a larger  be used less or for more areas.

== SCIENCE & IMPACT

Conclusions

»3 composts and a manure increased OC at different rates; a control with
sufficient N kept OC near its original level from 1998.

»GSW and BIO decompose slowly, their effect on OC is long-lasting / stable; MSW
contained more labile components, its effect was sooner detectable but smaller.
»According to predictions (PTFs), all treatments increased PAW (OC-dependent)
and hence reduced BUDGET-simulated irrigation needs.

»lrrigation needs were larger in 2008 (597 mm precipitation: average year) than in
2007 (777 mm precipitation: wet year).

»An OC-depleted, denser soil may restrict root growth and require more irrigation.
»On average ~4 mm of water can be saved comparing CNT N, to GWS N
(Table 1), this corresponds to 4 I/m2 (Fig. 6) or 40.000 I/ha.

»Further increasing OC (C,;;,) could decrease irrigation needs by ~13 mm; Foley &

Cooperband (2002) observed decreases of 7-34 mm for compost-amended soils.

Perspectives

» Actual measurements of the water retention curve of the respective treatments
will be made to determine OC-induced changes in WHC and PAW.
»Quantification of the ‘non-nitrogen’ yield benefit of the different composts.
»Possible determination of leaf water potential as a potentially better indicator of

the effect of compost on soil and plant (Mamo et al., 2000).

Fig. 6: Average of
maximum amount of
water saved
(comparing CNT
Npin 10 GWS Ny In
both years of
simulation:

~4mm £ 4 |/m? &
40.000 l/ha
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