
Journal of Agricultural Science; Vol. 11, No. 3; 2019 
ISSN 1916-9752   E-ISSN 1916-9760 

Published by Canadian Center of Science and Education 

197 

Soil Physical Attributes Under Eucalyptus stands With Non-living and 
Living Plants 

Nayana Alves Pereira1, João Carlos Medeiros2, Julian Júnio de Jesus Lacerda3, Jaqueline Dalla Rosa2, 
Bruna Anair Souto Dias3, Everaldo Moreira da Silva3, Rafael Felippe Ratke4 & Wanderson de Sousa Mendes1 

1 Graduate Program of Soil and Plant Nutrition, “Luiz de Queiroz” College of Agriculture, University of São Paulo, 
Piracicaba, São Paulo, Brazil 
2 Formation Center of Science and Agroforestry Technologies, Federal University of Southern Bahia, Itabuna, 
Bahia, Brazil 
3 Campus Professora Cinobelina Elvas, Federal University of Piauí, Bom Jesus, Piaui, Brazil 
4 Campus Chapadão do Sul, Federal University of Mato Grosso do Sul, Chapadão do Sul, Mato Grosso do Sul, 
Brazil 

Correspondence: Nayana Alves Pereira, Graduate Program of Soil and Plant Nutrition, “Luiz de Queiroz” College 
of Agriculture, University of São Paulo, Piracicaba, São Paulo, Brazil. Tel: 55-199-8185-4876. E-mail: 
nayanaalves.esalq@usp.br 

 

Received: November 5, 2018      Accepted: December 9, 2018      Online Published: February 15, 2019 

doi:10.5539/jas.v11n3p197          URL: https://doi.org/10.5539/jas.v11n3p197 

 

Abstract 
The conservation of ecosystems has benefited from planted forests which provide reforested wood reducing the 
pressure on deforestation of natural forests. Soil physical attributes determine soil water storage capacity; 
therefore, they play an important role on plant roots’ development which may compromise plant’s survival. The 
study tested the influence of soil physical and water attributes on the survival of Eucalyptus spp. clones under 
dry tropical climate. Two areas were selected, including one with living plants and a second with non-living 
plants of Eucalyptus spp. clones. Moreover, five soil profiles were studied in each area and the parameters 
estimated were soil bulk density, total porosity, saturated hydraulic conductivity, soil water retention curve, pores 
size distribution, available water capacity, and S index. Soil physical and hydric attributes did not differ between 
the area with living plants and the one with non-living plants. The saturated hydraulic conductivity in the area 
surface layer was high for both the living plants and non-living palnts; 331 mm h-1 and 294 mm h-1, respectively. 
The S index (to give the value) indicated that the structure was suitable for the development of Eucalyptus trees. 
Furthermore, it was possible to affirm that soil physical and water attributes of the studied areas were promising 
for the cultivation of Eucalyptus spp. in the dry tropical climate. 

Keywords: soil structure, water stress, pores size distribution, available water capacity 

1. Introduction 
The forest industry is recognized for its sustainable, social, and economic importance. Planted trees help 
conserving ecosystems because they reduce the deforestation pressure on natural forests leading to reforestation 
of degraded areas (Souza et al., 2014). 

The total area of planted trees for industrial purposes in Brazil reached 7.8 million of hectares in 2016 (Brazilian 
Tree Industry, 2017). The Eucalyptus trees occupy 5.56 million of hectare of that total (71.3%), mainly 
spatialized in the states of Minas Gerais (25.2%), Sao Paulo (17.6%), and Mato Grosso do Sul (14.5%). Brazil 
has a great potential for cultivation of forest crops, mainly Eucalyptus species. 

According to the Brazilian Tree Industry (2017), the Brazilian Cerrado biome, in the state of Piauí, is placed at 
the 15th position among planted forest areas in Brazil with 37,176 hectares of Eucalypus spp. Some factors have 
contributed to the Eucalyptus cultivation in this region, such as well-drained and deeper soils adapted to 
mechanization. Moreover, another positive factor is the seasonal climate with half-year dry season and half-year 
wet season (Lopes, 2013).  
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Table 1. Soil chemical properties of the two study areas 

Layers pH P K Ca Mg Al H + Al SB V OM 

-------------- m -------------- (H2O) ----- mg dm-3 ----- ------------------ cmolc dm-3 ------------------- % dag kg-1 

Area with dead plants 

0-0.10 4.0 4.2 0.19 2.88 0.77 0.73 13.2 3.84 21.6 3.73 

0.20-0.40 3.9 2.0 0.06 2.16 0.41 0.77 11.7 2.63 17 3.33 

0.40-0.60 3.9 1.3 0.05 2.59 0.40 0.57 10.0 3.04 22.3 2.40 

Area with living plants 

0-0.10 3.5 3.0 0.12 1.95 0.35 0.97 13.5 2.42 14.3 4.27 

0.20-0.40 3.6 2.4 0.10 2.54 0.36 0.70 12.2 3.00 8.04 3.97 

0.40-0.60 3.7 1.2 0.04 2.47 0.39 0.60 9.8 2.90 21.8 2.47 

Note. pH = hydrogen potential; P = phosphorus; K = potassium; Ca = calcium; Mg = magnesium; Al = 
aluminium; H+AL = hydrogen+aluminium; SB = sum of bases; V = saturation/base; OM = organic matter.  

 

On February 2015, three years after planting, two areas were randomly chosen to evaluate their soil physical and 
hydric attributes. In the first, Eucalyptus plants were alive and in the second area, they were dead. The selection 
process was based on the following criteria: (i) area with living plants, all plants around were alive; (ii) area with 
dead plants, all plants around were dead. Disturbed and undisturbed samples were collected from five soil 
profiles of both the areas with and without living plants. The distance between these profiles was approximately 
5 m. Soil sampling was carried out at 0-0.10, 0.10-0.20, 0.20-0.40, 0.40-0.60, 0.60-1.0 and 1.0 to 2.0 m depths 
and both the undisturbed and disturbed samples.  

Physical analysis of granulometric distribution and particle density (Dp) were performed on disturbed samples. 
The granulometric analysis was performed using the pipette method (Gee & Bauder, 1986) and the particle 
density using the volumetric balloon method (Blake & Hartge, 1986b). 

 

Table 2. Soil physical properties of the area with non-living plants and of the area with living plants  

Layers Sand Silt Clay Dp 

------------------ m ----------------- ---------------------------- g kg-1 --------------------------- ---- Mg m-3---- 

Area with non-living plants 

0-0.10 570 130 300 2.56 

0.10-0.20 560 140 300 2.60 

0.20-0.60 550 150 300 2.66 

0.60-1.0 570 160 270 2.72 

1.0-2.0 580 160 260 2.72 

CV (%) 1.13 6.25 2.64 2.52 

DP 0.64 0.90 0.77 0.07 

Area with living plants 

0-0.10 570 130 300 2.53 

0.10-0.20 560 140 300 2.57 

0.20-0.60 550 150 300 2.64 

0.60-1.0 570 140 280 2.69 

1.0-2.0 550 150 300 2.69 

CV (%) 1.23 6.09 2.71 2.50 

DP 0.69 0.86 0.80 0.07 

 

Soil bulk density (Ds), total porosity (TP), soil water retention curve (WRC), soil hydraulic conductivity (Ksat), 
available soil water capacity (WRC) and S index (obtained at the inflection point of water retention curve) were 
determined from undisturbed samples. Soil bulk density was determined by volumetric ring method (Blake & 
Hartge, 1986a). Total porosity was function of soil bulk density (Ds) and particle density (Dp), through Equation 
(2). 

TP	=	1	–	Ds/Dp                                     (2) 
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WRC was determined on undisturbed and saturated samples submitted to the follwoing matrix potentials: -0, -10, 
-33, -70, -100, -500, and -1500 kPa, using Richards pressure chamber with porous plate (Kluteet al., 1986). At 
stability, the samples were weighted to quantify their moisture content at each applied potential. At the end of the 
last potential applied (-1500 kPa), the samples were dried in an oven at 105 ºC for 24 hours to determine their 
dry soil mass and gravimetric moisture. The soil WRC was obtained by adjusting the dataset to van Genuchten’s 
model using the Retention Curve software (RETC) (van Genuchten, 1980) (Equation 3): 

θ	=	൫θsat	– θres൯ሾ1	+	ሺαhሻnሿ-m	+	θres                             (3) 

where,  corresponds to soil volumetric moisture, sat and res are soil water contents representing saturation and 
residual moisture, respectively; h = soil water matrix potential (kPa); , n and m are empiracal parameters of the 
model in which m and n are coefficients and  in kPa.  

Pore size distribution was calculated from WRC data according to (Boumaet al., 1977) classification proposal 
(Table 3). 

 

Table 3. Soil pore classification based on size distribution 

Category Pore diameter (µm) Pore radius (µm) 

Macropores 100-5000 50-2500 

Mesopores 30-100 15-50 

Micropores 0.002-30 0.001-15 

 

Pore size distribution was obtained based on the retention curve calculated by the equivalent radius on each 
potential (Libardi, 2012), as shown in Equation (4). 

r	=	(2·σ·cosφ)/ሺρsol·g·hሻ                                  (4) 

where, r is the pore radius equal to 50, 15 and 1 µm; σ is the surface water tension at 0.072 N m-1; φ is the 
contact angle between water and pore wall equal to 0; ߩsol is the solution density, that is 1000 kg m-3; g is the 
gravity acceleration, 9.8 m s-2; and h is the water column height (applied potential).  

Pore percentage with upper diameter was calculated for each potential using Equation (5):  

P	=	100	×	[1	–	(TP	–	θ)/TP]                                 (5) 

where, P is the soil pore percentage with upper diameter calculated to each potential; TP is the total soil porosity 
(%);  is the Ksat which was determined by descending loading method (Reynolds et al., 2002) decribed in 
Equation (6): 

Ksat = ቀɸɸs
ቁ2 ቀL

t
ቁLn ቀh0

h1
ቁ                                  (6) 

where, ɸ is the cylindrical ring diameter without soil; ɸs is the ring diameter with soil; L, h0 and h1 are the height; 
t is time.  

S index or WRC inclination value at the inflection point was determined based on the parameters obtained from 
retention curve, according to Dexter (2004)’s Equation (7): 

S = -n·(θs – θr)·[1 + 1/n]-(1+m)                             (7) 

where, θs is the soil water content at saturation point on gravimetric basis (kg kg-1); θr is the residue water 
content (kg kg-1); n and m are the retention curve empirical parameters. 

Later on, available soil water capacity (WRC) was calculated as a difference between soil water content at -10 
and -1500 kPa potential multiplied by the soil bulk density and the thickness of each layer studied. Data was 
submitted to Shapiro-Wilk normality test at 5% probability. Then, soil hydric and physical attributes from the 
soil profiles were statistically compared by the paired t-test at 5% of probability.  

3. Results and Discussion 
Soil bulk density (Ds) had no significant difference between the area with living plants and that of dead plants 
(p > 0.05) (Figure 2A). The lowest Ds of the surface layer observed were 1.03 Mg m-3 and 0.96 Mg m-3 in the 
area with living and that with dead plants, respectively. These values might have been related to soil 
management operation during forest implementation period. In addition, it could also be attributed to root 
density in the first layers and the higher biological activity up to 0.30 depth (Lipiecet al., 1991; Trevisan et al., 



jas.ccsenet.

2012). As
consequen
texture, Br
root growt
m-3 at 0-0.
and areas w

In forest s
initial gro
during pre

 

Figure 2. 

 

Soil total p
(Figure 2B
-0.10 m) in
m3 m-3 in l
living plan
dependent

Ksat value
value was 
and 294 to
to 360 mm
2014). The
shape and 
(Mesquita 
even tinier
water flux 

Based on t
layers (0-0
especially 
achieved i

org 

s the values o
nce water reten
rady and Weil
th, while Reich
10, 0.10-0.20 
were lower tha

systems, surfac
owth period, m
e-planting oper

Bulk density (
and living p

porosity (TP) 
B). TP values v
n the area with
lowest and upp
nts may be ju
t attribute of so

es for both are
observed in th

o 118 mm h-1 i
m h-1 are cons
erefore, the va
pore continuit
& Moraes, 20

r pores, can pr
if there is por

the soil water 
0.10 and 0.10
at the two fi

mplies the beg

of Ds increas
ntion characte
l (2010) pointe
hert et al. (200
and 0.20-0.40

an the critical l

ce Ds increase
machinery traf
rations and see

(A), total poro
lants with Euc

of the area wi
varied from ≈ 
h dead plants. 
per soil layers,
ustified by the
oil components

eas were not d
he upper layer
n the area with

sidered high an
alues observed
ty filled with w
004). Neverthe
resent high Ks
e discontinuity

retention curv
0-0.20 m) in b
irst layers. Ac
ginning of bigg

Journal of A

ses, structure, 
eristics change
ed out that val
07) observed t
 m depths, res
limits found in

e may be relat
ffic and agric

edlings transpla

sity (B) and sa
calyptus spp. th

ith living plant
0.63 m3 m-3 a
In the area wi
, respectively. 
e lowest Ds va
s and is related

different in any
r and decreased
h dead and in 
nd the values 

d in this study 
water. The hig
eless, Bouma (
at, while bigge
y.  

ve (WRC), it w
both areas. Th
ccording to M
ger pores leaka

Agricultural Sci

201 

arrangement,
e (Stefanoski e
lues from 1.20
that the restric
pectively. Eve

n the literature 

ted to the peri
cultural implem
antation can co

aturated hydrau
hree years afte

ts was similar 
at 0.10-0.20 m 
ith living plant
TP highest val
alue at this sa
d to its density 

y evaluated de
d with the dep
the area with l
over 360 mm
were consider

ghest Ksat valu
(1982) describ
er pores at a g

was possible to
his behavior m

Menezes and P
age (drainage 

ience

, and pores v
et al., 2013). H
0 to 1.80 Mg m
ctive limit valu
en so, values ob

(Arshad et al.

iod of area us
ments. Furthe
ontribute to Ds

ulic conductiv
er planting in R

to that of the 
m depth to 0.68

ts, it was foun
lue achieved a
ame depth (0.
(Sperandio &

epths (Figure 2
pth. The values
living plants, r

m h-1 are seen 
red high. The K
ues are found i
bes that soil pr
given section m

o have higher 
may be relate
Pejon (2010), 
process). And

volumes are m
However, con
m-3 were restri
ues were 1.91,
btained in this
, 1996; Reiche

sage, low soil 
ermore, soil m
s increase (Cos

ity (Ksat) (C) 
Regeneration, P

area with dea
8 m3 m-3 at the
nd values of 0.5
at 0-0.10 m dep
96 Mg m-3). 

& Cecílio, 2017

2C) (p > 0.05)
s ranged from 
respectively. K
as very high 

Ksat of a soil i
in soils with h
ofiles presenti

may not assure

water drainag
ed to a majori

the air pressu
d also, gravitati

Vol. 11, No. 3;

modified and 
sidering the lo
ictive limit to 
, 1.93 and 1.94
s study at all de
ert et al., 2007)

cover during 
moisture condi
sta et al., 2003

in areas with d
PI, city 

ad plants (p > 
e last soil layer
58 m3 m-3 and
pth in the area
Total porosity

7). 

). The highest 
331 to 218 mm

Ksat values fro
(Soil Survey S
is dependent o
igher total por
ing pore contin
e an increase o

ge in the super
ity of macrop
ure entrance w
ional force rem

2019 

as a 
oamy 
plant 
4 Mg 
epths 
). 

plant 
itions 
3). 

dead 

0.05) 
r (0.0 
0.70 
with 

y is a 

Ksat 
m h-1 
m 36 
Staff, 
of the 
rosity 
nuity, 
f soil 

ficial 
pores, 
when 
mains 



jas.ccsenet.

under pote
two areas 
(p > 0.05).

 

Figure 3. 
Eucaly

respectiv
layer; E a

org 

entials lower th
studied at the 
.  

Soil water rete
yptus spp. three
vely, in the 0-0
and F: areas wi

han the field c
depths of 0.60

ention curve, a
e years after p
.10 m layer; C
ith dead and liv

dead and liv

Journal of A

capacity (-10 k
0 to 1.00 m (F

available water
lanting in Reg

C and D: areas w
ving plants, re

ving plants, res

Agricultural Sci

202 

kPa). Regardin
Figures 3E and

r and pore size
generação city. 
with dead and 
spectively, in t

spectively, in th

ience

ng WRC, there
d 3F) and 1.00

e distribution in
A and B: area
living plants, 

the layer of 0.6
he layer of 1.0

e were no diffe
0 to 2.00 m (F

n areas of dead
as with dead an

respectively, i
60 to 1.0 m; G

0-2.0 m 

Vol. 11, No. 3;

erence betwee
Figures 3G and

d and living pl
nd living plants
in the 0.10-0.2

G and H: areas w

2019 

n the 
d 3H) 

 
lants 
s, 
0 m 
with 



jas.ccsenet.

High poro
moisture c
means mo
presented v

The pore d
were obser
pores were
macropore
the Figure
increase of
3G and 3H
of macrop
presented 
reduction o

Available 
plants) for

 

Figure 4.

 

The 0-0.10
mm and 5
in the first
layers due 

At 0.20-0.
were 43.3
higher tha
91.69 mm 

WRC valu
performing
in the state
this study 
classificati
water extr
Gomes (19
same age b

In this stud
the soil vo

org 

osity values in
content to be c
re water availa
values similar 

distribution no
rved, the first 
e related to th
es prevailed as
e 3). As the in
f mesopores. I

H), mesopores 
pores. Besides
higher values 
of macropores

water capacity
r each of the so

 Available wat

0 m-layer of th
.45 mm of WR
t layers (Figure
an increase of

60 m-layer of 
4 mm and 33

an that of the a
in the areas w

ues usually ran
g the potential
e of Minas Ge
 i.e. 140.33 a
ion and depth.
raction by the 
996) found WR
but different ge

dy, Eucalyptus
olume occupie

n the surface d
close to the per
able to plants (
in the areas w

ot differ from 
one with big p

he water retent
s the higher w
ncrease of dep
In the 0.60-1.0
increaseds wh
 the abundanc
of Ksat in sur

s as depth incre

y (WRC) did n
oil layers (p > 0

ter capacity (W

he area with d
RC, respective
es 3A-3D). Th
f water dynam

the area with d
3.71 mm, resp
above0mention

with dead and li

nge from 150 to
l zoning to Euc
erais (Guimarã
and 139.79 m
 However, pla
Eucalyptus cr
RC value of 2
enetic backgro

s main root wa
d by the roots

Journal of A

depth stands fo
rmanent wiltin
(Klein & Liba

with dead and li

both areas stu
pores provided
tion with high

water content w
pth, the secon

00 m depth lay
hen compared t
ce of micropo
rface layers an
eased. 

not differ betw
0.05) (Figure 4

WRC) of the so
years of planti

ead trees and 0
ely. The low va
he greater vari

mics resulting fr

dead trees and
ectively. Ther
ned upper lay
iving plants w

o 300 mm in c
calyptus crop p
ães et al., 2007

mm in the are
anting age and 
rop (Mello et a
200 mm, but it
ound (Reis et a

as found at de
s was 18 m³. In

Agricultural Sci

203 

for easily drain
ng point (-1500
ardi, 2002). Wa
iving plants fo

udied (Figure 
d quickly soil in
h energy (Klein
were available 
nd layer of 0.
yer (Figures 3E
to the surface 

ores, the pore 
nd that decreas

ween the two a
4).  

oil with dead a
ing in the stud

0.10-0.20 m-la
alues of WRC 
ations in soil w
rom the disturb

d 0.60-1.00 m-l
refore, it was 
ers. WRC valu

which did not di

cultivated soils
production, W
7). The above 
as with dead 
clones used c

al., 1998). In E
t ranged from 
al., 2014).  

epths greater th
n this case, it 

ience

nable water w
0 kPa), as high
ater content at 
or all analyzed 

3) (p > 0.05)
nternal drainag
n & Libardi, 2
to the plants (
10-0.20 m (F

E and 3F) and 
layers and mic
distribution e

ed along with 

areas studied (

and living plan
ied areas 

ayer of the are
may be relate

water storage c
bance of the so

layer of the ar
noted that, W
ues at 1.00-2.
iffer significan

s with forest sp
WRC values of 2

WRC values 
and living p

could have con
Eucalyptus cro
37.07 to 238.4

han 3.00 m. A
was worth me

which is more 
her value of hu
-10 kPa and -
layers.  

. However, tw
ge and the seco
2002). At the 
(represented b

Figures 3C and
1.00-2.00 m d
cropores preva
evaluated alon
the depth (Fig

(with dead paln

 
nts of Eucalypt

ea with living t
ed to the presen
could have occ
oil structure. 

ea with living 
WRC values in

00 m depth w
ntly (p > 0.05).

pecies (Pereira
220 mm were 
were higher t
lants for the 

ntributed to a l
op with three 
48 mm in Euc

At 3 × 2 m spac
entioning that 

Vol. 11, No. 3;

important than
umidity in this
1500 kPA pote

wo classes of p
ond presenting
two surface la

by the gray col
d 3D) recorde

depth layer (Fig
ailed at the exp
ng the profile,
gure 2C) due t

nts and with l

tus spp. after th

trees recorded
nce of bigger p
curred in the u

trees, WRC v
n these layers 
were 82.27 mm

.  

a et al., 2002). A
found in an O

than those foun
same soil tex
ower or highe
years old, Stap

calyptusstand o

cing between t
ETo was 6.00 

2019 

n the 
s gap 
ential 

pores 
g tiny 
ayers 
lor in 
ed an 
gures 
pense 

also 
o the 

iving 

hree 

6.08 
pores 
upper 

alues 
were 

m and 

After 
Oxisol 

nd in 
xtural 
r soil 
pe & 

of the 

trees, 
mm, 



jas.ccsenet.

according 
Eucalyptus
mm day-1.
respectivel
experienci
suggesting

In reforest
depth, eve
plants deat

The S inde
preserved 
< 0.025 de

 

Figure 5. 
A: areas w
m layer; C

 

Both studi
0.05). S v
respectivel

The low S
al. (2008) 
developme
retention c
Eucalyptus
the author 
species.  

Another p
Andrade a

org 

to the daily a
s crop with th
. As the total
ly, enough to s
ing soil water 
g that this attrib

ted areas with
en though they
th are associat

ex indicates so
soil structure a

enotes highly r

Dexter‘s S ind
with dead and 
C: Areas with d

ied fields wer
values were 0
ly, while at 0.1

S value (< 0.02
findings, whic
ent of plants d
characteristics
s productivity,
stated the nee

oint reviewed 
and Stone (200

average of 10 
hree or four ye
l WRC value 
sustain Eucaly
deficit. WRC

bute may not b

h Eucalyptus, R
y also recorde
ed with other f

oil structural qu
and favorable 
restrictive cond

dex in areas wi
living plants in
dead and livin

re classified as
.0078 and 0.0
10-0.20 m dept

20) observed at
ch presented va
due to pore g
s. On the othe
, observed that
ed of testing hy

was that the S
09) suggested n

Journal of A

years based o
ars old (Alves
was 140.33 a

yptus trees for 
C valuesin the 
be the responsi

Rodrigues et a
ed plants deat
factors.  

uality and its r
conditions to r

ditions to the d

ith dead and li
n the 0-0.10 m

ng plants in the
in the la

s non-restrictiv
0073 at the la
th, the S value

t the layer 0.1
alues of S > 0.
eometry, mino
er hand, Oliv
t some areas w
ypothesis using

S values propo
new S index v

Agricultural Sci

204 

on the INMET
s et al., 2013), 
and 139.79 m
a maximum o
two areas stud
ible for the dea

al. (2012) fou
th. Therefore, 

relation with th
root growth, S

development o

iving plants of 
m layer; B: Are
e layer of 0.60 
ayer of 1.0-2.0 

ve to the deve
ayer of 0-0.10
es were 0.0085

0-0.20 m in th
.035 in forest a
or mechanical
veira (2010) e
with low S valu

g this index in

osed by Dexter
values fitted to 

ience

T database, to
and the crop 

mm to the are
of 29 days afte
died were not
ath of the plan

und that water 
it was possib

he root growth
S < 0.035 indic
f plant roots (D

f Eucalyptus sp
as with dead a
to 1.0 m; D: A
 m 

elopment of E
 m to the are

5 and 0.1472 fo

he area with liv
areas indicatin
l restriction to
evaluating the 
ue presented th
n different soils

r (2004) were 
Brazilian cerr

o the study site
daily evapotra
as with dead 

er which they 
t statistically d
nts.  

was mainly s
ble to affirm th

h. In fact, an S 
cates restrictiv
Dexter, 2004). 

pp. three years 
and living plan
Areas with dead

Eucalyptus pla
eas with living
or living and d

ving plants opp
ng a favorable 
o the root grow

S index and
he highest prod
s and crops inc

developed in P
rado soils. Alth

Vol. 11, No. 3;

e. Kc was 0.8
anspiration wa

and living pl
would have st

different (p > 

stored upto 3.0
hat the Eucaly

> 0.035 indica
e conditions, a

 

after the plant
nts in the 0.10-0
d and living pl

ant (Figure 5) 
g and dead pl

dead plants area

poses to Marti
soil structure t
wth and soil w
d relating with
ductivity. Ther
cluding Eucaly

Poland soils. T
hough many w

2019 

2 for 
as 4.9 
lants, 
tarted 
0.05) 

00 m 
yptus 

ates a 
and S 

ting. 
0.20 
lants 

(p > 
lants, 
as. 

ins et 
to the 
water 
h the 
efore, 
yptus 

Thus, 
works 



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 3; 2019 

205 

aimed at validating S index, Tormena et al. (2008) suggested that more studies must be conducted under different 
soils, land-use in the tropical conditions.  

4. Conclusion 

Soil bulk density (Ds), total porosity (TP), soil water retention curve (WRC), soil hydraulic conductivity (Ksat), 
available soil water capacity (WRC) and S index did not differentiate the area with dead Eucalyptus from the one 
bearing living species’ trees. Both areas presented favorable physical and hydric soil conditions for 
developement of Eucalyptus spp. Therefore, there is a need of conducting more research on edafoclimatic 
conditions that can contribute to clarifying the reasons of the premature death of Eucalyptus trees. 
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