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The Cerrados Biome is one of the major regions of Brazil with 24% of the Brazilian territory
(204.10° ha). It is mainly located in the center of Brazil and corresponds to the whole Central
Plateau. About 49% of the soils are Ferralsols and approximately 79.10° ha of these soils are
dedicated to agriculture. The main characteristics of Ferralsols are a poor horizonation, a weak
development of the macrostructure, and a strong submillimetric granular microstructure. The
objective of this work was to evaluate the influence of the mineralogy on the structure and
hydraulic properties of Ferralsols. The Ferralsols (F) studied were selected according to the
mineralogy of the <2um fraction along a regional topossequence across the Brazilian Central
Plateau. The soils F1, F2, F3 and F4 were located on the South American Surface and F5 and F6
on the upper Velhas Surface, F7 and F8 on the intermediate Velhas Surface, F9 and F10 on the
lower Velhas Surface. A semi quantify method was used to compare the mineralogy of the clay
fraction. Chemical composition obtained with from sulfuric acid extraction was used to estimate
the kaolinite, gibbsite, goethite and hematite content. Goethite and hematite content was also
estimated using the soil color (hue, value and chrome). The soil-water retention curve was
determined by using undisturbed samples, using the centrifugation method at -1, -6, -10, -33, -
300, and -1500 kPa. The saturated hydraulic conductivity was determined in the field using the
Guelph permeameter procedure. The Ferralsols studied were classified in according to the RKGb
ratio.They are gibbsitic for the soils F1, F2, F3, and F4 and kaolinitic for the soils F5, F6, F7, F8,
F9, and F10. Results did not reveal a clear link between the mineralogy and the development of
structures that for all diagnostic horizons a weak compound medium sub - angular blocky and
strong very fine granular structure. The little differences of structure observed between the soils
studied were attributed to the nodules. The clay content ranged from 520 to 780 g.kg™, except for
F4 where it was 300 g.kg". Results also showed a relationship between the mineralogy,
expressed in terms of RKGb, and the clay content, evidencing a positive correlation up to RKGb =
0.60 for F1, F2, F3 and F4, located on the South American Surface. Then, for RKGb>0.60, the
clay content showed a decreasing trend (F5, F7, F8 and F9) on the Velhas Surface. That
difference can be explained by difference of parental material and pedological evolution. The soils
on the South American Surface are well developed and were derived from meta-sedimentary
clastic rocks, while the soils on the Velhas Surface are less developed and they were derived from
colluvial sediments originating from South American Surface. There is no correlation between the
total porosity and clay content, the RKGb ratio and the saturated hydraulic conductivity. On the
other hand the saturated hydraulic conductivity was positively correlated with the volume of pores
with equivalent diameter >300um.
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The Cerrados Piome 15 ane of the major regions of Brael with 24% of the Brazmbion
perratory (204, 10F ha). Jtas masnly located i the center of Brazil and corresponds to
the whole Central Plateisy. About 49%% ol the soils are Ferralsols and approximately
T4 10" ha of these smls are dedicated to agneulture. The mamn charactenstics of
Ferratsols are o poor horizonation, o weak development of the macrostracture, and
wstrong submillimetne gramsdar microstructure. The objective of this work was 1o
evatuate the miluence of the mineralogy on the structure and hydraulic properties of
Ferralsols. The Ferralsols (F) studhed were selected accordimg to the mineralogy of
the<2Xum fraction along a regonal opossequence across the Braalan Central Pla-
teaw. The sols FIL F2, F3 and F4 were located on the South Amersan Surfaee and
F5 and F6 on the upper Velbas Surface, FT and F8 on the intermediate Velhas Sur-
face, F9 and F 10 on the lower Velhas Surface. A scmi quantily method was used o
compare the mineralogy of the clay frsction. Chemscal composition obdained from
sulfune acid extraction was used to estimate the kosolinite, grbbsite, goethite and
hematite content. Gocthite and hematite contend was also estimated using the soil
color (hue, value and chrome) The sol-water retention curve was determimed by
using undisturbed samples, using the contrifugation method a1 1, -6, 10, <33, 230,
ard = 1500 kP The sawrated hydroulee conductivity was determimed in the ficld
wsingg the Guelph permeameter procedure. The Ferralsols studied were classified in
stcording 1o the REGb rmtio, They are gibbsitic fos the soils FI, F2, F3, and F4 and
kaolimitic fod the soils F3, F6, F7. F8, F9, ond FI0 Results did not reveal & clear
fink between the mmeralogy and the development of structures for all diagnostic
horions which tuve a weak compound medivm sub-angular blocky and strong
very fine granular structuse. The little differences in strecture between the studied
soils were attributed 1o the nodules. The clay contendt ranged from 52010 TRO g k',
excepd for F4 where it was 3080 g kg' Results showed a relationship between the
mmeralogy, expressed interms of RKGh, and the clay content, presenting a posi-
tve ncrease up 1o RKGh = 0.60 from FI, F2, F3 and F4, and o decreasing trend for
REGh=0.60 from F3, F7, F&and F9. Those differences in trends can be explnned
by the rmther different origin of the parental matenial and the pedological evolution

The soils from he Sobth American Surface are well developed and were derived
from the meta-sedimentary elastic rocks, while the soils from the Yelhas Surfice
are less developed and were denved from colluwvial sediments ongimated from the
South American Surface. 1t was not found sigmificant correlation betwieen the total
perosity and chiy content. as well as the RKGh ratvo and the sturated hydraubic
conductivity However, the saturated hydraube conductivity was Tound 10 be posi-
tively cormelated with the volume of pores with dusmeters = 3Hpm

[37.36  6Tdh R, Kodesovi
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Single-porosity, dual-porosity and dual-permeability models i HY DRUS- 10 were
applied in this study 10 simulate non-eguilibrism witer flow and contaminant trans-
port e soil porows media. The field and laboratory expenments and nmencal study
were performed for five different sol types  The tfranspon of chiorotoluron in the
sonl profile was studved under field conditrons in 2008 The herbicide Syncuran was
apphed on a four square meter plol using an applicition rate of 2.5 kg of sctive
mgredient, Soil samples were tken after 5, 13, 20, 35 55 and 150 days 10 study the
ressdun] chiorotoluron distibution in the soil profile. The chlomtoluron mobility
m the moniored soils mereases as follows: Haghe Luvisol | = Haphe Luvisel 2 <
Haplic Cambisol < Dystnc Cambisol < Greyic Phacozem. The herhicide transport
was in hoth Cambasols shghily affected by o preferentinl flow and highly affected
in Greyic Phacozem. Totnl contents of remammg chlonotoluron m the soil profile
correspond with the herbicide motality. The highest herbicede depgradations were
at bocateons with lower observed mobility and herbecide was present momby in the
top lyer The experiments were repeited m 20085 ap four locatrons (Haplic Luvisol
I, Haphe Combasol, Dystne Cambisol and Grevie Phiseozem) at different expeni-
mental plots. Chlorotoduron mobitliy and persistence corresponded with those
observed previows vear except in Greyic Phacosem, where the effect of preferentral
flow was not 5o evident. The adseption sotherms were obimned for twe horsons
{ hammse harizon and subsurface bonzon) using a standard laboratory procedure. The
adsorption 1sotherms obtained on the soil samples tken m different years slightly
differ, The resson may be seasonal soil property changes and beterogeneity. The
chlototoluron mobility characterized by the adsorptivn sothermis comespoads with
the chivtotoluron mobility observed in the field in 2004 and 2005 except For Dys-
trie Cambisol In spie of very high asdsorption obtained for this soil tvpe the hickd
mobility appears 1o be hizher due o o high content of fine and coarse gravel thin

coneses reduction of the specific surface anea of soil particles and reduction of a flow
profile The reduction of sdsorption properties should be considered in numenical
sulateons of berbicade transpont processes in such sols The son hydrsulee prop-
erties were defined using the malis-step outflow experiments performed on the 100
em 3 undisturbed o1l samples. The code Y DRUS- 1D and the numernical inversion
were wsed o analy e the cumulative outflow and the soid-water retention dats poants
1o obdain hydralie parameters chametenzing different soil-water flow models. the
single-porosity model, the doal-porosity mode], and the dual-permeshility. model
The rateos of ditlerent pore domams were estimated based on micromaonphetogi-
cal stuidies. Soil water retention curves were also determined wsing the sand tank
and pressure plate apparatius. The satursted bydroulic conductivities were memsured
wsing the constant bead test The chlorotoluron transport under field conditrons was
stmulated using the single-porosity, dual-porcsity, and dual-permeataliny modets m
HYDRUS- 103 Desprte having samilar total sorl bydnle prosperines for differem
fow maodels, the srmulated chlorotoluron transport was different Chlorstoluron
transport i both Luvisels was less or more successfilly approximated with the
single- and dual-porosity mode], Chlorotoluron concemrations in the soil profile
simulated using the dual-permeabality maedel were closer o observed values when
chlototoluron transport was affected by preferental flow then these caleulated with
the other twi modkels
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Effect of Dry Layver Thickness on the Evaporation from Surfaces of Different-
Siged Glass,
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Wind tunnel expermments were conducted to study the evaporition from Glass Bead
(GBY) surfaces in a shaffow container placed on o weighing Ivsimeter. On the upper
beads surface, the momentum rowghness length was changed with the GB diam-
cter of 2-mm, S-mm, 12-mm and 30-mm m relation o wind speed vanation Dy
lwyer{ DL} thickness bencath the top beads surface could be reduced by contrallmg
the ground water kevel inthe contamner. Under these conditions, 1he evaporition rafe
(Ev} was measured and compared with that from the water surfsce (Ewater) The
results were expressed as o sale of refordam evaporation [ 1-Ev/Ewater) The 2-mm
GB with 5-mm DL thickness reduced evaporation by 60%. However, the 3-mm
GE, with 5 mm DL thickness did not affect the evaporation rate. The comparison
between the 20 mm and 40 mm DL thickness revealed that alihough the effective
cvaporative surlice areas were similar, the evaporation rates were o par. These
results sugpested that evaporation was affected not oaly by the vapor pressune defi-
cit but also the wind effect on the surface beneath the upper bead surfices
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Effect of Agricultural Sulfur on Chemical Properties and Hydrauolic
Conductivity (under Saline-Sodic Conditions) of Different Calearcous Soils
from Dy Region of lran.
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The wse of elementat sulfur s of special imerest i limn snce most soils ae cal-

careous ond elemental S, as a byproduct of the petroleum Industnies, as readily
avmlable Recently the Mational Petrochemcal Comparny (NPC) of T, has pro-
duced an agniculiural sullur {AS) that contams 90%% pare sulfur and 10% bentonite

As the production of this compound is in the expenmental stage, relatively linle
information 15 available on is disainlegrabion and subsequent oxidation 1o sul fite
in the sali-cffected colcarcous soils. The presemt study was mupiated 1o improve
the understanding of the disintegranon rte of A% in sml, base on determimation of
changes in some of the chemical properties. Six soil samples were collected from
difTerent sites of a dry region of Fars province of southern Tran and AS produced by
NPC of Iran, was thoroughly mixed with 2kg of soil ot the equivalent rates of 0,24
und & ton per ha. The samples were incubated imder room temperature and moisture
content of field capacity for ¥ weeks And pH and EC values as well as sulfie, todal
mirogen (M), phosphotous (P), bron (Fe), manganese (Mn), 2z Zn), and copper
(Cu), concentrations were determimed  The results showed that the dsintegration
rate was very fow, and only 1.5, 2.3 and 2% of the applied AS levels (1e, 2. 4 and
6 ton per hoj were oxidized o sulfate, respectively, The results of pHl and EC val-
ues an AS level, resulied i no signification changes i the nutritional constituents
{except Mn) of the tested soils. To study the hydraulic conductivity under saline-
sodie condiions the soils were dned, ground, and passed throwgh n 2-mm sieve

Columns of soil samples were saturated with solution of 100 meq { ) with sodum
adsorprion rates (SARs) ol 5, 10, 15 and 20 and subsequently leached with distilled
water. The “Sensitive Index” or 51 concept was used (o obtmm a very general imdex
of the magnitude of structural deterioration and redisction in the HC of the tested
soils b general (1) regardiess of SAR level and AS rale, the 51 values, the percent-
ages of expansion and dspersion of the son colummns leached with defferent salime-
soddie solutions, were different for tested soals, Increases in SAR level vesulted m
decreases m the 51 values and initial height of soil columns, but although, increase
inthe SAR level from 5 o 10 nesulied in decreases m the percentage of dispersion,
there wis nov significant difference between the elfect of SAR 10 and SAR= 15
and 20 (2) Apphcation of AS resulted m no sigmificant (statistcal) effect on the 51
vilues of the tested amls, but wiss associated wil (soamchow ) o modifong effect of
the degrees of expansion and dispersion of the sol columns, which indicated the
improving eflfect of A S application on the structe of tested soils wnder saline-
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