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ABSTRACT — (HYDRIC RELATIONS IN A CONSORTIUM BETWEEN EUCALYPTS AND
BRACHIARIA TO THE 39 AND 45 MONTHS OF AGE IN DIFFERNT SPACING). The hydric
relations of the consortium betweBnicalyptusandBrachiaria decumbensn declivous land, had been
evaluated in populations to the 39 and 45 montlegefestablished in the spacing 3x2m, 4x2m, 5xain an
6x2m. The experiment was installed in experimedédineation randomized blocks with four repetitions
The hydric relations for th&. grandishave demonstrated that plants established inrtipest spacing
had presented one better hydric status and theodiuma in these conditions, didn't damage the tree
species due to the root systems of the plants beoauit is exploring different horizons of the gnal.
The production of theéBrachiaria decumbenwaried with the occupation of the ground and shado
promoted for thé. grandis influencing in the hydric aspects resulting igd@r production in the spacing
6x2m, with 2.45 times the biomass gotten in theisga3x2m.

Key words: hydric relations, eucalyptus, brachiaria.

RESUMO — (RELAGOES HIDRICAS EM UM CONSORCIO DE EUCALIPTO ERRAQUIARIA

AOS 39 E 45 MESES DE IDADE COM DIFERENTES ESPACAMEDS). As relagbes hidricas do
consorcio entr&ucalyptuse Brachiaria decumbenem solo com declive, foram avaliadas em popukacde
aos 39 e 45 meses de idade estabelecidas no egpaga8xr2m, 4x2m, 5x2m e 6x2m. O experimento foi
instalado em delineamento experimental de blocascaso com quatro repeticdes. As relag6es hidricas
para oE. grandisdemonstraram que as plantas estabelecidas ncaesgatp mais amplo apresentaram
um melhor estado hidrico e o consoércio nestas ¢Oadindo danifica as espécies arbéreas, devido ao
sistema radicular das plantas que explora difeseht&izontes do solo. A producdo &aachiaria
decumbensariara com a ocupacao do solo e com a sombragwidenpeloE. grandis influenciando nos
aspectos hidricos e resultando em uma maior produg@&spagamento 6x2m, com 2,45 vezes a biomassa
obtida no espagamento de 3x2m.
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1. INTRODUCTION

The species of thEucalyptusgenus,
considered of fast growth in tropical regions,
allow wood attainment in short rotations.
Their wood can be used for sawmill,
cellulose, coal and other uses in industries
and rural properties.

Using this consortium makes a better
field utilization and ecologic conditions for
farmers and companies.

Brachiaria decumbenshad been
used because it shows a high biologic
nitrogen fixing rates, overcoming the
organism’s soil competition for this element.
For this reasons, the consortium betwé&en
grandis and B. decumbenscould be a
practicable alternative (CARVALHO et al.,
1997).

The shadow ofEucaliptus reduces
the grazing growth; however benefit the
animals, providing comfort for them. Add to
that, the wood usage in rural properties has a
wide range of application.

The aim of this research was
evaluates hydric parameters in a consortium
between E. grandis following different
spacing andB. decumbensin order to

improve natural resources usage.

SILVA et al.:
Hydric relations between Eucalyptus and Brachiaria.

2 MATERIAL AND METHODS

2.1 Hydric Relations Evaluated

The experiment was realized on a
sloping down relief, 30% declivous and 450
m above sea level.

Eucalyptus planting season was in
January and grass sowing season on
February. Soil was classified as being
Latossolo Vermelho Amarelo. Grass seed
was sowed in lines spaced 20 cm each one
and 1 meter of each eucalyptus seedlikgs.
grandis seedlings remained clear and
without grass competition during the first
two years. The experimental design was
randomized block with four replications for
E. grandis 3x2 m, 4x2 m, 5x2 m, 6x2m,
with 1,666, 1,250, 1,000 and 833 trees per
hectare, respectively, in consortium wih
decumbens

The evidence was based in a
treatment with 3x2 mE. grandis without
consortium. Two boundary lines were left in
order to create a protection border.

Physiologic parameters were
measured at 39 and 45 month age Eor
and B.

measurements were done at 9:00 am, 1:00

grandis decumbens Three

pm and 5:00 pm for leaf temperature, leaf
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transpiration and stomata conductance. To
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pattern was found as GOMES (1994),

determinate those parameters, three leaves LELES (1995) e OLIVEIRA NETO (1996)
per treatment and three leaves per tree were for E. camaldulensis, E. pelliteand E.

taken being used a stationary porometer
model LI-1600, LICOR in the leave surface
total expanded, in the intermediate position
in the crown of the trees and, in leaves
completely developed oB. decumbend~or
the evaluation of hydric potential, a bomb of
pressure (SCHOLANDER et al., 1965) in
the same schedules of the previous

measurements was used.

3 RESULTS AND DISCUSSION

3.1 Hydric Potential

E. grandishydric potential (Figure 1
the
beginning and at the end of the day, and

and 2) showed higher values at
smaller values at 1pm, probably caused by a

displacement between transpiration and
water absorption. In the other hand, also at
1:00 pm was observed the highest air

temperature resulting in a high air moisture

deficit added to the increased leaf
temperature. The hydric potential
displacement is related with the water
tension inside the tree. During the

evaluations in april and october an analog

urophyllaat Cerrado environment.

The recovery hydric status capacity
at the end of the day had varied during the
year. In april, at the end of the raining
this

faster because the high soil moisture. In

season, recovery capacity occurred
october when the soil moisture is not so
high, the recovery hydric status was slow.
No matter what season, the plants recover
their hydric potential at night.
In april, in all spacingk. grandisand

B. decumbenghave their hydric potential
recovered in the evening, showing the
availability of water demand.

In October, with less availability of
water in the soil, the changes in hydric potential
values were supposed to be higher, and the

reduction meaningful. The hydric potential

recover is low and it values, at 9 in the morning,
are reduced, keeping reduced until 1pm.

E. grandis hydric potential, in
spacing 3x2m, in consortium withB.
decumbenshad been more raised than the
plantation ofE. grandis in the same spacing,
in both seasons, (Figures 1 and 2). This
result is possibly because of th8.
decumbensfficient cover in soil, reducing
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the flow of water by the declined area, and

increasing the infiltration of water in the soil
profile (REIS and REIS, 1995).

The hydric potential values foB.

decumbengfigures 3 and 4) follow the same

standard oE. grandis with low potential hydric
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values, what means that is a specie characteristic
when in consortium. Brachiaria has been
surviving either in the shadow @&ucaliptus It
seems that the spread light into the crown of the
trees is sufficient for growing B. decumbens

even in closed spacing.
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Figure 1 —Hydric potential ofE. grandis,in consortium withB. decumbeni April, 39 months of age in different

spacing.
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Figure 2 - Hydric potential oE. grandisin consortium wittB. decumben october, 45 months of age, in different

spacing.
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Figure 3 - Hydric potential ofB. decumbensin consortium withE. grandis in april, with 39 months of age, in

different spacing.
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Figure 4 - Hydric potential ofB. decumbens consortium withE. grandis in october, with 45 months of age, in

different spacing.

3.2 Stomata Conductance

The stomata conductance of
eucalyptus’s leave in the consortium
(Figures 5 and 6), is showing the movement

of the stomata and the capacity of water, in

different periods around the year and
spacing. It's higher in large spacing. These
results had been seen by GOMES (1994), for
E. pellita, E. urophylla e E. camaldulensis,

in the region of Minas Gerais’ Cerrado. In
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April, the quantity of water in the solil is the stomata are closed, the cuticle
higher than in october, when the plants are conductance is the main function (REIS and
supposed to reduce the waste of water. When HALL, 1986).

200 T
180 T
160 1
140 1
120 1
100 Tt
80 T
60 T
40 T
20 T

—r— 3Xx2-

—=— 3x2b

(mmol.m 2.s1)

—+— 4x2b

—— 5x2b

Condutancia estomatica

—— 6x2b

09:00 13:00 17:00

time

(t=plant control, b = consortium with brachiaria)

Figure 5 - Stomata conductance Bfgrandis leave in consortium wittB. decumbensn april, in different spacing.

200 —
g 180 -
g _ w60 -
g% o - —— ot
=E 10 - —a—3v2h
[T
_§§ 100 — —a—4x2b
EV %0 - —s—5x%h
O g0 —
40 = —w—Bx2b
20 —
0 f
09:00 13:00 17 00
Time

(t= plant control, b = consortium with brachiaria)

Figure 6 - Stomata conductance Bf grandisin consortium withB. decumbensn october, in different spacing.
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B. decumbens values of stomata

conductance (Figure 7 and 8), are lower than the
eucalyptus and, there were not reduced at 1pm,
neither in april nor in october. The plants located

in the largest spacing had reached higher values

at 1pm,because of the roots stratification and the

water in the soil.

SILVA et al.:
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In general, eucalyptus’s roots get deep
vertically, close to the surface of the tree aral th
thin roots. Both roots explore the same area of
soil. REIS and REIS (1995) point out that the
understory grass can keep the soil humid, in
consequence of its low conductance relation with

the eucalyptus properties.
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Figure 7 - Stomata conductance Bf decumbeni consortium withE. grandis in april, in different spacing.
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Figure 8 - Stomata conductance Bf decumbeni; consortium withE. grandis in October, in different spacing.

Re.C.E.F., v.18, n.1, ago, 2011. 3¢Q



3.3. Leaf Transpiration

The hydric stress of the soil and plant
reduces the transpiration in consequence of
the stomata closing. Leaf transpiration is
associated with the gradient of water vapor
concentration in the internal surface of
evaporation. The resistance to the air, water
vapor transport, and or, in the neighborhoods
of the cells in the interior of the leaf
constitutes restriction to the transpiration
process of the plant. The plant minimizes the
water uses, with the stomata coordinated
movements, not compromising its vital
process.

The transpiration of the plants of
the consortium (Figure 9 to 12) has varied in

accordance with different spacing and times.

400 T
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Transpiragio feliar{mmel.m?.5"}

0,00
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In general, the leaf transpiration was higher
at 1pm, reducing in the evening. LELES
(1995, also had observed a similar reply
studying E. camaldulensisnd E.
pellita, in the region of Joao Pinheiro — MG.
With the increase of the air temperature, the
leaf temperature increases at 1pm, raising
the difference between the temperatures. The
loss of water, in this period, reduces the
leave hydric potential. The competition in
the larger spacing is lower because it's more
water and the leave transpiration is higher.
Eucalyptus’s leave transpiration (Figures 9
10) the

measurements, in

and was higher during
spacing 3x2m in
consortium withB. decumbeng relation to

the treatment without grass, suggesting exist

more water in the soil of the consortium.
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Figure 9 — Leaf transpiration of the consortium betw&emgrandisandB. decumbensn april, in different spacing.
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Figure 10 - Leaf transpiration of the consortium betwdengrandisand B. decumbensin october, in different

spacing.

It's possible that the effective soll
covering by the grass has been important to
prevent the water impact and facilitate its
fast infiltration. The plants absorb the water
and avoid the carry of residues and patrticles,
practically annulling erosion in this declined
areas.

Leave transpiration d@. decumbens

(Figures 11 and 12) has presented lower
the
standard of the curves were similar. In April,

values than E. grandis however,
the higher transpiration was at 5pm, the
water in soil was enough not demanding that
B. decumbendevelops the control of loss of

water.
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Figure 11— Leaf transpiration d8. decumbeni consortium withE. grandis in April, in different spacing.
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Figure 12 - Leaf transpiration oB. decumbenm consortium withE. grandis in October, in different spacing.

In October, the transpiration values

E. camaldulensis, E. pellita E. urophylla,

have started reducing again at 5pm, because in the region of Cerrado.

of the stomata closing. The grass in
consortium with the eucalyptus, in the
spacing 5x2 and 6x2m, has showed high
values of transpiration, as in the
Eucalyptus’s evaluation, probably because
of the higher availability of water in the soil

of the large spacing between the plants.

3.4 Leaf Temperature

There was no difference of leaf
temperature in the consortium between all the
spacing (Figures 13 to 16).

Similar results could be seen by

LELES (1995) and GOMES (1994) for

The leaf temperature is important to
guantify the energy of the crown of the trees
and it's influenced directly for the
transpiration rate; when it raises, the leave
reduces the temperature. In October, the
transpiration for both species (figures 14 to
16) was lower because of the hydric stress
caused by the water deficit in the soil,
raising the temperature of the leave.

The plants of eucalyptus, in the
spacing 3x2m, not in the consortium with
grass, had presented, in the measurements of
april and october, the leave temperature

raising until 5pm, because of the low
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refrigeration on the stressed time. However, grass, had presented, in the measurements of
in the consortium with grass, the plants of apriland october, the leave temperature
eucalyptus had presented the increasing of raising until 5pm, because of the Ilow
the temperature at 1pm and reducing at 5pm, refrigeration on the stressed time. However,
in april, proving the importance of the grass in the consortium with grass, the plants of
covering, which maintains the humidity of  eucalyptus had presented the increasing of
the soil. the temperature at 1pm and reducing at 5pm,
The plants of eucalyptus, in the in april, proving the importance of the grass

spacing 3x2m, not in the consortium with  covering, which maintains the humidity of

the soil.
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Figure 13— Leaf Temperature d&. grandis in consortium witlB. decumbensn April, in different spacing.

When the leave transpiration reduces because of values had been higher in the beginning

the closing stomata, leave temperature raise, in compared withE. grandis possibly because in

consequence of the incidence of radiation and this specie the transpiration is lower than in

. eucalyptus. The leave allow accumulate more
heat exchange. In some cases, the raise of leave yp

temperature is followed for the transpiration energy and raise the temperature.

reducing. B. decumbens’temperature leave
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Figure 14— Leaf Temperature &. grandis in consortium witiB. decumbensn october, in different spacing.
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Figure 15— Leaf Temperature @&. decumbensn consortium wittE. grandis in april, in different spacing.
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Figure 16— Leaf temperature d&. decumbeni consortium withE. grandis in October, in different spacing.

4 DISCUSSION AND CONCLUSIONS

To summarize, the goal of the study
was to determinate the viability of the
consortium betweeRkucalyptus grandisand
Brachiaria decumbensn declivous relief in
different spacing 3x2m, 4x2m, 5x2m and
6x2m.

randomized block with four replications and

The experimental design was

the spacing 3x2m without consortium,
The hydric
the

considered plant control.
relations were quantified between
species.

The hydric relations for theE.
that

established in the amplest spacing have

grandis have demonstrated plants

consortium in this declivous area didn't
damage this specie, probably because of it is
exploring different horizons of the ground.

In the reduced spacing, as in 3x2 m, the

competition for water and light was
responsible for the reduction ofB.
decumbensaise.
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