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@® ABSTRACT @ OBJECTIVES

As erosion, exacerbated by the extension of vine growing on hillslopes in Mediterranean The final objective of this study was to define good indicators for the forecasting of the spatial
environment, takes part in the spatial reorganization of topsoil and his carbon stocks, we assume evolution of r:a\rbon s/tocks' cé\used byé I erosion. ’ L - "

that aggregate stability mdexes could be useful for studying the carbon stocks spatial

reor i in t By ) four widely used methods for the @ As a_first goal, we compared four laboratory methods that produce aggregate sta

characterization of aggregate stability in three French Mediterranean study sites, we first found ind and partly reprod the effect of intense rains in the Mediterranean climate, in order to

that 2 indexes resulting from the method of Le Bissonnais (1996) - log(MWDLB), the Mean Weight select the index which is best correlated with runoff and erosion data from simulated rainfalls.

Diameter in its logarithmic form, and MA200LB, the rate of macro aggregates > 200 pm - were F As 3 we lyzed the relationships bety the selected index and several soil

the best adjusted wrth several runoff and soil losses variables obtained from rainfall simulations. properties that are relatlvely easy to spatialize, |n order to find a pedotransfer function which
y, we r these i and some soil properties that are

could be usable for the mapping of this index.

y easy to show a v significant correlation between these aggregate
ty ndexes and the orgamc carbon rate (CSOM), which appears as a good indicator for the

ization of these 2 i
i Study sites » Soil sample analysis \
Three representative study sites (cf table 1) were selected in the southern region of France, with 3 land use For the first goal of this study, we took 38 soil samples from the topsoil layer (0-5 cm) in fallow and vineyard of
/ situatios : garrigue, fallow and vineyard. The climate of these sites is Mediterranean. The soils are brown calcareous Corconne and Pradel sites. These samples were the subject of aggregate stability analysis, according to 4 methods of
| (calcaric regosols and brown calcic cambisols) with a silty clay texture. ‘which the common treatment is a slaking effect, by bursting of dry samples during their fast immersion in de-ionised
| . water (cf table 2).
UocaliEationi i and Sijt SaRdE CACO) I
Garrigue 327 510 163 556 7.7 Aggregates sizes upper than 0.2
b N ik 1100 mm mm were sep_arated by Sieving.
. . Storms > 60 Fallow 353 494 153 88 49 523 7.7 Aggregates sizes lower than 0.2
Village 3°56 E Wina. it mm were analyzed by laser
Vineyard 405 392 203 97 9 552 79 diffraction (cf. picture 2).
44035 N 1000mm
Pradel Storms > 50 Vineyard 341 413 246 132 27 342 7.7 - -
== mm bt
Rouj o =20 Vi rd 180 414 406 33 15 309 78 - -
20" Wi3015 s > 20 ISR b Treatment S\adang e Sladang e Slacking effect _ Slacking effect
Table 1. Characteristics of the three study sites (Soil data expressed in g.Kg™) . e viater] 2o} L Ol o
N % of aggregates > 200ym | MA200,0p MA200,¢, MA200,5,, MA200,,
=~ Field measurements ror tne first goal of this study, 14 simulated rains were carried out in R - -
- fallow (weeded for this experimentation) and weeded vineyard at e S D metar Proo ’ b s
::hnrcnnne and Prad:el sg:es Under vine:':fr:l,l the rains were carried mrtiin Table 2. Main is of the 4 meth: te stability
e il ype rai rains
For the second goal of this study, we took 68 soil samples of the 0-5 cm topsoil layer, from the whole study sites and
o 2
i'gﬁ:‘;ilty °fv5a°"::|';' Wwowmlnf?ordh"zz"ﬁaj;z ::;Turm::sr::z the whole land use situations. We analysed 3 potential factors of the aggregate stability in calcareous solls 5 Hre
ol s:s‘g A Jysoy 9 organic carbon rate, the texture and the content of CaCO,. stability were to the
e, z:ﬁu i :‘r:\g;" :ff:;e mn"gogfﬂ‘r'\:r“atm method selected at the exit of the first part of this study.
= ratio duri . .
{ KRI30 = instantaneous runoff ratio at 30 mn. » Data analysis
#ﬁ:‘;kui '"Sr“::;‘“”ea“(“: "““;g 'a‘a“: :( eﬂg“‘";“?;;;“:t;ate An overall assessment of the intensity between each aggregate stability index and the whole of the variables of
o R e RS e simulated rainfall was obtained by a synthetic coefficient of correlation (rsyn), defined as a the root square of the /
T o = ERO30 = soi losses during the first 30 mn of simulated rainfalls mean of the squares of the Pearson’s correlation coefficients of the best non linear regressions betwwen each /
icture 1. Rainfall simulationsyn avineyz aggregate stability indexes and each variable of simulated rainfall. w5

@® RESULTS AND DISCUSSION

« 2a. obtention of a pedotransfer r ~ 2b. High resolution aerial
# 1. Aggregate stability indexes efficiency #2. MWD, g f”,ﬁvcnfo" for MWD, 5 evaluation maging
The land use situations with the highest ilities (fallow and SPatialilation 00 go ° o .

mechanically weeded vineyard) have also the highest rainfall before runoff initiation
(RBR), the lowest runoff coefficients(KRU30, KRI30, KRIPAL) and the lowest soil losses
(ERO30) (cf table 3). The values of aggregate stability indexes, however, can be
relatively different from one method of obtention to another method.

Gorsuniia il
chassyp YoUNTL 1
Fillow s Ui ¢
s - ®%8 o CSOM [9.Kg]
RBR mm ) 9 )
Runoff :z;’;:;’“ g ii Figure 2. Relationship between CSOM and MWD, . . - e 3
] SREAL % s 2 1. A strong relationship were found between log(MWD,;) and | Z/ctiresSiAenalimage from IRD Pixy drone @,
s::!"::;ﬁd T / & the organic carbon rate CSOM (cf figure 2). The function shows a T4 “’"’Jy‘”’:’%"“ o tiepicarzglves;
R e > % ; b threshold between 20 and 25 g/kg of CSOM. The relationships | = 27>
Soil losses [ 00 P9 between log(MWD,;) and texture was weaker (r < 0.42) and |~ 2.Remote sensing using the Pixy drone ® allowed
£R0309.01] 0 7o 29 v o limited to the low organic carbon rates. No significant relation was =~ to obtain a high resolution aerial image, from
Le MA200,; % 91 37 33 42 55 found between MWDLB and CaCO3 content - which the land use areas can be easily identified
Bissonnais MWD, um | 3730 136 132 156 25 .
Soil Yoder MA200,0,% | 93 35 33 24 37
Aggregate MWD, oo pm | 3940 135 135 53 85
‘Stability .
ey Henin  MA200,0,% | 73 32 2 35 30 MWDLB
&":'“"e' MA200,;, % | 83 24 21 37 31 =
osenau mapping
Table 3. Averages of the simulated rainfall variables and corresponding aggregate stability (%] 26 Im. age ana Iys iS a nd a pp[ica tiO n
values. &

of the pedotransfer function

Figure 1 shows that the indexes resulting from the method of Le Bissonnais 3 o
(MA200 and MWD in its logarithmic form) are the best adjusted with the ’
runoff and soil losses variables :
Le Bissonnais method | 1 rsvn

0.8

1. Mapping of
CSOM from landuse
recognition and
CSOM field data

0.7

@ Conclusion :

5
 Figure 1, Synthesis of statistical relationships between aggregate

s #Esationships betuee 2. Mapping of MWD from
stability indexes and rainfall simulation variables

pedotransfer function (cf
figure 2) and CSOM Map
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Background picture : aerial photograph with Pixy Drone ®
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