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INTRODUCTION

Hypothesis: In the same soil type (Vertisol), four types of land use system (grassland, Keywords: Bulk density, hydraulic conductivity,
agricultural, Eucalyptus plantation and thornscrub) and seasonal variation can modify the infiltration, Land use systems, porosity, soil penetration
soil hydrophysical properties resistance, Vertisol

* Bulk density (pb) (cylinder method)
dry weight of sample (g)

_3 —
pb (g cm™) cylinder volume (cm?)

* Total porosity (¢P) (zhang et al., 2013)
OFN LA Bulk density (pb)
$P (%) = (1 2.65 g cm > particle density
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* Soil penetration resistance (SPR)
SPR (kg cm~) Yamanaka soil hardness tester.

= . /444500 444750 445000 445250 445500 445750 . « o i .
* * Hydraulic conductivity (K) (falling head permeability test, Das,
T@\?\ - - 1. st LB 2002, Sanchez, 2015)
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" S 8 * Infiltration (double ring infiltrometer)
N i - R Infiltration rate (i, mm hr') nonlinear infiltration models of
' o 200 0 200 400 Meters = .
— T Kostiakov
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Statistical analyses Infiltration capacity (fp, mm h) average infiltration rate for
Shapiro-Wilk test and homogeneity of variances with Levene’s test the last three measurement

Two-way analysis of variance (ANOVA): land use system (factor A) : L :
and seasonal changes (factor B) and mean comparison according cumulative infiltration (fC, mm) total water content

Tukey ‘test infiltrated at 120 min

TABLE Mean values of infiltration capacity (fp) and cumulative infiltration (fc) at 120 min during infiltration tests for four land uses in

1.60 - each season of study. Different letter for fp or fc columns indicates a significant difference according to the Tukey's test (p < 0.03).
""E 1.40 Summer Autumn Winter Spring
S 1.20
1 00 Landuse  fp(mmhr™) fe(mm)  fp(mmhr™) fomm)  fp(mmhr)  fomm)  fpmmhr)  fe(mm)
S
R . £0.80 Thomscrub ~ 229.3" 857 1922° 41670 2464° 5160 1305 285.0"
Results showed significant differences between land use < E, 3 3 . E, E, E, E,
: 4 e i kY 0.60 Grassland 65.7 1053 54.0 107.3 53.6 105.0 469 1190
systems and seasons for and fc
y 1 JPs x 0.40 Plantation ~ 314.8" 66270 1927° 517 89 642.7" 143.1° 353.0°
3 O 20 - b b C b ab ab v C
q 0. Agriculture  388.5 787.0 540.7 1061 190.6 367.3 285.0 528.7
Land use (FA) Season (FB) FA*FB 0.00
. 2
Fom Fo.m Fo.m Adjusted K Thornscrub Grassland Plantation Agriculture Summer
K (cms™) 28.549% 9.765%* 3.962%* 0.74 —~
pb (g cm™) 12.573#* 0.214"5 0.994™5 0.40 100 - E
o NS NS ——Grassland e Grassland-Kostiakov
v (%) 12.693 0.186 0989 040 oy 20 - é ——Thornscrub e Thornscrub-Kostiakov
SPR (kg cm™) 54 .445%% 0.564N8 1.396N5 0.77 2 80 - ) ——Plantation ---- Plantation-Kostiakov
~ 70 - © ——Agriculture - Agriculture-Kostiakov
fp (mm hr ™) 38.092:* 3.643% 2.985% 0.74 ey 0 =
-1 NS @ ] Qo
fi (mm hr™") 21.046%* 2.549 4.855%* 0.69 © 5o =
fe (mm) 23 845%* 3.308* 3.390%* 0.67 S 40 - =
8 — T T T e Attt Eotittcinen e
Notes. FA: factor A; FB: factor B; fe: cumulative infiltration; fi: initial infiltration; fp: infiltration capacity; K: -E 30 - = 0 . r X o
hydraulic conductivity; SPR: soil penetration resistance; pb: bulk density; @P: porosity. *Significant differences IE 20 -
(p < 0.05);** Highly significant differences (p < 0.01); NS No significant differences. 10 - 0 20 40 60 80 100 120
0 - Time (min)
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0.08 - b
@Thornscrub  MGrassland CONCLUSIONS Land use changes
@ Plantation 7 Agriculture Y 8 - modified the
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For pb, @P and SPR, only were showed
B . . . . . K/\Jﬁ Wk \\/:\ v/','?"l-. : /
In the spring season, the values of K were higher, averaging differences in factor A (land use). The correlation | XN TN
up to 32.5% with respect to the other there seasons, except values of among pb and ¢@P with other It can be concluded that although the edaphic factor is dominated by the
the grassland system which showed the lowest values during hydrophysical properties were significant except characteristics of the interaction of factors at the time of its formation, the
all seasons. In winter season, no differences were observed with SPR which did not show a significant iurepeEile. seiifiies will detzrarive e TUnaiaglis, o JAN e eAT I /F
among land uses according to Tukey's correlation contributing to changes that modify the physical properties, and affecting

ecological stability and economic continuity.




