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Abstract. The effects of oak trees on microclimatic characterized by winter-wet and summer-dry pattitean
parameters irQuercus rotundifolisLam. woodland in the annual rainfall is 665 mm, most of wich falling fincautumn

Alentejo, Southern Portugal, are reported. Restlbsv that
oak tree create a marked differentiation in thesgjraatrix,

to early spring (90%) in less than 75 days of fzén year
(INMG, 1991). Mean annual air temperature is ali&u’C,

between open and undercanopy areas. Compared to opanging from 8.6°C in January to 23.1°C in August.

areas, it presents lower soil moisture beneatbdkecanopy,
lower soil temperatures and lower photosynthetjcadttive

relative humidity is about 70%. The dry period st 5
months.

radiation (PAR). Soil temperatures outside treesopg The landscape is gently undulating and the slopghe
were generally higher than undercanopy areas, irgch study site, ranges from 5 from 3 to 8%. The gedalyi
twice its values during the winter. The decreassodfwater substratum consists of granites and gneisses (mﬂB&Bt
content is more rapid in areas outside the tree®ma a1, 1969). Soils are mostly Eutric Leptosols devetbpa
action, but the replenishment starts early ancassef in  gnejss (WRB, 2006), with a maximum soil depth ol
those areas. PAR intercepted by tree canopy iseyrd@n . Soil texture is sandy to sandy loamy.

60%, and affects dramatically herbaceous production The vegetation consists of open pasture with Seatteees
Different climatic conditions due to the presentthe tree, Q. suberL and Q. rotundifoliaLam.. The oak stocking
associated with greater variability in chemistryiemnment ranges from 35-45 trees hawith an average canopy
undercanopy, if combined with the IPCC forecasts focoverage of 21%. The herbaceous layer, with foms a

Mediterranean region, pose new challenges in th§iasses was invaded by shrubs, matistus salviifolius
management of theontadoareas.
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) monitored under the tree canopies and without their

Introduction influence. Photosynthetically active radiation (PARas

The main agroforestry system of Southern Portugalecorded by PAR sensors, placed at 0.30 m aboue soi
is an openQuercus woodland, calledmontadg which  surface, the upper limit of herbaceous layer. Ageriaourly
corresponds to a savanna like formation (JoffreRamhbal, soil temperature under trees canopy was recorded
1993). The interactions between the trees and tueru continuously using copper-constantan thermocoupies
layer environment may have an important role in thédelta-t, placed on soil organic surface layers,ween
management of these systems in a multiple use getigp.  surface organic horizon and mineral profile (0 c,cm, 5
Although the study of these interactions is of wmo c¢m, 10 cm, 15 cm and 20 cm. In the open, averageyho
importance, some uncertainty subsist in SouthemuBal  soil temperature was also recorded continuouslyh wit
regarding the role of trees on microclimatic andl so thermocouples placed at 2.5 cm, 5 cm, 10 cm, 1&mi20
characteristics, specially on soil water contemd an  ¢m. Soil moisture was monitored by 20 ThetaProbswe
chemical characteristics and nutrient availabilltge great (ML2x, Delta-T Devices, Cambridge, UK). Ten sensors
economic and ecological importance ofnontado were installed in the soil under an isola@drotundifolia
silvopastoral multi purposes system and the corside tree (crown radius was 7.2 m) used for precipitatio
concern about their long-term sustainability raisheé interception studies, and ten sensors were indtakgond
relevance of studying the functioning of those oakhe crown projection limits. In both cases halflud sensors
woodlands ecosystems, and their influence on mitrie were installed at 0.06 m depth, and the other dtalf. 25m.
cycling in a way to understand how management joest Soil volumetric water content was averaged andestat
affect his long-term sustainability. half-hourly intervals. All sensors were connecte@tDL2,

data-logger (Delta-T Devices, Cambridge, UK).

Data and methods

_ , Results and discussion
The study was carried out in Southern Portugdletentro ] ] o )
de Estudos e Experimentagio da Mitra (CEEM)Fhotosynthet|cally active radiation (PAR) was higaethe

experimentatampusof the University of Evora (38°32N,  @réas without the tree canopies than at those uheer
8907 W, 243 m), during 2001-2002. The local climate isinfluence (Fig. 1). The PAR interception by theetrand
Mediterranean-type  (Csa  according  to Kt‘)ppen)ShrUb layers attained 95%. The pattern determinedhie



radiation decrease is in accordance with that fdundther
authors (Belskgt al, 1993) in savanna formations.
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water content at surface. There were no statisigaificant
differences in soil moistures values, between watespy
and open areas, for all the measured periods.
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Figure 3. Average soil water contents undercanopy @f
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Figure 1. Average ftime course of photosynthetically active rotundifolia tree (UTC) and outside tree canopy (OTC) at 6 cm
radiation (PAR, umol i s%), under tree canopy (UTC) and (——)and 25 cmt—, in March and November 2002.

outside tree canopy (OTC), during March 2002.

Given the scenarios of wide variation in the disttion of

Temperatures obtained during December 2001 and ”‘/'ar(f)recipitation and temperature, referred to the aregjiof

2002 at 2.5 cm and 10 cm depth were always highére
areas without the canopies influence (Fig. 2). Hmxethe
differences found between the soil at these amdatthose
under the canopies were still more accentuatechguhe
summer months. A similar pattern was found by Ruwris
(1991), who compared north and south slopes argelsky
etal (1993) in its studies witAcacia tortilisandAdansonia
digitata.
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Figure 2. Average time course of soil temperature (°C) at@b

depth, under tree canopy (UTC) and outside treemagOTC),

during December 2001 and March 2002.

The pattern of soil moisture variation during thg period
was similar for both areas, although the highektesawere
always obtained for open areas (Fig. 3). The sazha\bor
was observed as result of the first rains aftemsandrought.
As result of this moistening both areas presenséme soil

Mediterranean climate (IPCC, 2007), the behaviothis
mosaic ecosystem may be strongly changed. The
differentiation between undercanopy and open aieasil
carbon and nitrogen cycles, and in herbage proaluycivill
probably be exacerbated, questioning the sustdiyabf
the montadoecosystem. The animal support capacity may
decrease, and tree susceptibility to deseasesnoase.

Conclusions

Quercus rotundifoligrees canopy changes dramatically the
microclimatic environment of the under layer, nayrieéAR,

soil temperature and soil moisture. This differatiin has

as result, differences in herbaceous productiotrpgen
mineralization and carbon storage, between undepyan
and open areas. The expected climatic change for
Mediterranean region can tear down the presentilequin

of themontadoecosystem, questioning its sustainability
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