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Land degradation in the Argentinian Pampas
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Land degradation in the Argentinian Pampas
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Land degradation in the Argentinian Pampas

Tendency to Low winter
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management
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PATRICIOS
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La recurrencia de aros con cultivo
de soja fue elaborada en base al
producto Soybean expansion in
South America 2001-2021, v1.0
X.-P. Song, M.C. Hansen, P.
Potapov, B. Adusei, J. Pickering, M.
Adami, A. Lima, V. Zalles, S.V.
Stehman, C.M. Di Bella, C.M.
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Fernandes, A. Hernandez-Serna,
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Turubanova, A. Tyukavina (2021).
Massive soybean expansion in
South America since 2000 and
implications for conservation.
Nature Sustainability.
https://doi.org/10.1038/
$41893-021-00729-z
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Land degradation in the Argentinian Pampas
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Land degradation in the Argentinian Pampas

5-10 cm

Fragility to Inadequate Land

soil physical land Degradation
degradation management
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Soybean Monoculture / High Silt content -Low density
Agriculture expansion Low Swelling-Shrinkage process
Heavy transit

physical quality compromised
soll structure formation and stability

Synthesis

Degradation processes
L, Soil structure

Runoff — Water excess
Contamination hazards
Productive failures

e Sustainable agriculture
intensification
« Cover crops
 Agroecology
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Microbiomes and glyphosate

Héctor Morras®” - Leonardo Erijman®?

Fate of glyphosate in edaphicand
aquaticenvironments

P, OM, Al, Fe, texture, pH e Microbial communities

biodegradation in edaphic and aquatic

environments: recent issues and trends
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Open Platy Dense Platy

» High structural heterogeneity in the

» Ocurrence of dense and platy structu

Dense Platy

Behrends Kraemer et al., 2017

Fig. 7. Thin sections of topsoil (0-6 cm depth) exemplifying different types of platy structures. Area between arrows indicates: a) platy structures from a coarse textured so
matrix (GAP, Haplustoll); b) platy structures from densified and oriented biological aggregates with high internal porosity (GAP, Argiudoll - Monte Buey).
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Soil & Tillage Research Table 1

Glyphosate and AMPA in runoff (rain simulation test) and in the soil (bulk
samples). nd: non detected. Runoff rate (volume of water) and crop residues
(weight) on the soil surface of each sub-plot. CV: coefficient of variation for each

¥

ELSEVIER journal homapage: www.alsavier.com/locate/still

. . . ;!?a variable.
Soil structure and glyphosate fate under no-till management in the Pampa . . P
. . Sl ae e Sub- R i R Crop
region. II. Glyphosate and AMPA persistence and spatial distribution in the Fulﬂ“ une il Residl
long-term. A conceptual model Glyphosate  AMPA Glyphosate  AMPA
L e . . ! {pe LM -1 i Lh? Tha™

H. Morras >, E. Behrends Kraemer ™", D. Sainz “", P. Fernandez ~", C. Chagas] HE Ef_g,} (hg Kg ™) I{'L:")

 Institito de Suelos-CIRN-INTA, Argemting

:n;;dg;umupy Conservacion de Susas, Facultnd de Agronomiy, Universidod de Buenos Aires, Argentima 1 214 nd nd 11042 342 .99

4 Gitedra de Fertfidad y Pertiiuanies, Facultnd de Agromomis, Universidod de Buenos Aires, Argenting 2 1.97 nd nd 47 .89 1.89 3.08
3 1.62 nd nd 296 1.41 3.88
4 nd nd nd 11.31 1.85 4.06
cv 68.4 B6.5 21.8 13.5

(%)

» High structural anisotropy
» Different results for Glyphosate and
Ocurrence =» Runoff or Soil

=» Results intepretation were com

Fig. 1. A and B: monolith extracted from the surface soil horizon. Note the platy structure on top and the compact layer below. C: representative platy aggregate with
large horizontal fissures. D: detail of the platy aggregate: note the root developing horizontally along the fissure (arrow).
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® Glyphosate

® AMPA

\. AMPA lixiviation
== Crop residue

Glyphosate
(1.2 kg ha?)

W <<% Weeds

@ Glyphosate runoff (1.9 g 1)
I -“b\\.« — [

Sreoosty |0 . Glyphosate
ﬁlpp‘i@q _ degradation

,

I

AMPA
~ preservation

Firsts days

E : 270 days after
ofter application B ys aft

Fig. 2. Graphic representation of the conceptual model on the fate of Glyphosate and AMPA in the surface horizon of the soil under no-tillage. a) Microphotograph of
the platy structure (open platy morphotype) in the upper soil layer. b) Microphotograph of the dense structure in the middle and lower part of the A horizon. The
photo in the upper right corner shows the effect of raindrops from the simulator on the bare soil surface. In the present work, the tests were carried out with a scarce
cover of soybean stubble and weed seedlings, with which the aggregate destruction was less intense than in the image.

» Knowledge of structural anysotropy let us understand GLY and AMPA dynamics

» Contrasting molecular sizes (GLY and AMPA), occlusion and differential ksat (v
orientation), biological activity, etc.
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Soil stabilisation by water repellency under no-till management for soils
with contrasting mineralogy and carbon quality

Filipe Behrends Kraemer™ ", Paul D. Hallett”, Héctor Morrés’, Lucas Garib;*****

Diego Cosentino™, Matias Duval®, Juan Galantini®"
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Superabsorbent Polyacrylamide Effects on
Hydrophysical Soil Properties and Plant Biomass in
a Sandy Loam soil

P.L. Fernandez, F. Behrends Kraemer, L. Sabatté, |. Guiroy & F. Gutierrez
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Figure 8. Examples of soil cracks (>400 pm) for different PAM doses (0%, 0.04%, and 0.08%) and water regime (FC: Field capacity; FC/
2: Half of field capacity). White square over the soils in the center of the image represents a square centimeter.
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SHORT-TERM EFFECT OF COVER CROPS ON AGGREGATE
STABILITY ASSESSED BY TWO TECHNIQUES 1 Root effect

MARIO GUILLERMO CASTIGLIONI*!, FILIPE BEHRENDS KRAEMER!
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Intensification of the crop sequence improves soil carbon stock and

aggregate stability: A meta-analysis of the central-estern of Argentina
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Structural Aggre_g_ate
Another approach: (inspired by Chenu and Horn research)
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Visiting Soil Structure
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ICONDUCTIVIDAD HIDRAULICA SATURADA DETERMINADA POR DISTINTOS
PROCEDIMIENTOS EN SUELOS CON ALTA HUMEDAD INICIAL

MARIO GUILLERMO CASTIGLION'*, FILIPE BEHRENDS KRAEMER®Z,
JOHN JAIRO MARQUEZ MOLINA!
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| structure = depth and
| conformation

Visiting Soil Structure

Soil hydro-physical variables and crop residues determinates runoff, soil loss,
Glyphosate and AMPA concentration in the aqueous phase under simulated rainfall ev
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