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The area planted with Eucalyptus globulus has been increased in the
recent years in Portugal reaching about 400,000 ha. These plantations are
exploited as coppiced stands and are usually blamed to have negative effects
on biological soil conditicns. It was thus thought necessary to evaluate the
impact of E. Glcbulus plantaticns on soil fauna, since this is supposed to
be essential in the farest dynamics /ILEBRUN, 1971/. In a previous wark
CABRAL, and MARTINS /1985/ concluded that population densities of soil arth-
ropads did not vary much between different rotations of E.globulus hut
were lower than the densities found in Pinus pinaster soils. An experiment
was carried cut, to understand better the medifications on the arthropods
population densities under E. globulus plantations. We compared the densities
of arthropods population, along the vear, in seils under E.glokulus with
those under Q.suber. This paper deals with same results cbtained during the
first year of the experiment.

Materials and methods

The E.glckulus plantations and stands cf native vegetation daminated
by Quercus suber. were studied in central Portugal. The mean anmual tempera—
ture is about 15C; the monthly mean maximm [o-20 OC/ occurs in July and
August, while Jamuary is normally the coldest month [2210 “c/. The mean
annual rainfall is about 880 mm, 75% occurring between November and April,
and only 8% in the summer.

The soils studied@ are Dystric Cambisols /MADEIRA, 1988/ derived fram
sandstones poor in lases, mainly in calcium. These soils have a sandy loam
texture and pi values about 5. The soil depth is akout 25-30 am and the
bulk density increases dramatically at this depth. 1he E.globulus plantation
studied was planted at 2x2 m and did not have herbaceous and shrub layers. It
was coppiced at the end of the 2nd rotation f11 years/. The Q. suber stand has
a shrub layer camposed by Arbutus unedo, Ulex minor, Erica sp., Cistus sp.,
Rubus sp., Hedera helix, Lonicera etrusca, Myrtus cammnis, Chamaespartium
tridentatum and Pteridium acuilimum.

In the organic horizons /[forest flocr/samples /14 replicates/ were
taken by cylinders with a 10 an internal diameter. The samples fram mineral
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horizons were taken by cylinders of 6.5 cm internal diamater and 8.0 cm
height, considering the layers of 0-5, 5-10, 10~17.5 and 17.5-25 am depth.
In each layer the sampling was replicated 14 times. Samples were taken
during 1988 at four occasions: 29 March, 23 May, 14 September and ¢ Decenber.
Soil animals were extracted by Berlese — Tiillgren fumnel and counted under
stereamnicroscope. The temperature during extraction was 40 + 2 ©C, which
tock 16 hours tg reach. The samples waiting for extraction were kept in the
freezer at 5-6 “C. The arthropod fauna was separated in Collembola Oribatida,
other Acari and other Arthroroda /other Insecta, Myriapoda and other
Arachnida/. The population density of total_arthr s and of the groups
considered was cuantified as individuals m 2 an * in the mineral layers.

In the forest floor we also considered the number of animals per unit of

dry weight /individuals 100 g~l/. The camwpariscn between the population
densities of arthropods in the seils studied was made by a non-parametric
test /Mann-Vhitney U-test/.

Results and discussion

The density of arthropeds [ind. - m"zj , along the year, was lower in the
forest floor under E. glckulus than in that under Q. suber [Table 1 and
Fig. 1a/. It was significantly lower [PZ.0.10 U~test/ under the former

Table 1
Population densities of soil arthropods /and U-test decision/ in forest floor
and mineral layers under /E/ E. glcbulus and /Q/ Q. suber in different
seasans of 19€8

Soil

Stand 29 March 23 May 14 Septemker 9 December
layers
Toresta) = 3 849 6 243 2 303 19 793
floor 0 8 509 12 840 7 235 37 201
KQ [P=0.01/ KQ [P=0.03/ E=Q [P=0.12/ & [P=0.01/
Mineral E 279 219 1 195 1 702
layers/k/ Q 355 175 1 835 2 015
0-25 cm E=Q /P=0.29/ E=Q [P=0.03/ KQ /p=0.02/ E=Q [P=0.38/
O-5am E 344 486 4 453 3 881
Q 878 585 5 822 5 430
EQ [P=0.03/ E=Q [P=0.22/ KO0 /P=0.05/ E=0 [P=0.24/
5=10 cm E 585 370 654 2 543
Q 172 56 1 794 2 638
E=Q /P=0.98/ BQ /P=0.03/ KXQ [/IX0.0l/ E=Q [P=0.32/
10-17.5 cm E 83 46 152 703
Q 298 103 729 861
E=Q /P=0.29] E=Q [P=0.24/ EQ [P0.0l/ E=Q /[P=0.51/
17.5-25 an E 227 115 427 688
y 186 52 310 479
E=Q /P=0.91/ E=Q /[P=0.23/ E=Q [P=0.98/ E=Q [P=0.33/
3 = -2 3 3 -2 -1 ; -3
/al - Density: ind + m “; /b/ Density: ind-m cm Jind « dm ~/

P - Ho [E=Q/ probability
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than in the latter in the samplings of March, May and December; in the
sampling of Septemker the difference was less pronounced /P = 0.12/ [Takle 1/.
The differences referred to above were more accentuated when we considered
the number of arthropods per unit of dry weight /ind. 100 g”l[. In fact, we
found that the mumber of arthropods per 100 g was always significantly
lower in the forest flcor under E. glckulus than in that under Q.suber.
MADEIRA /1988/ indicates that the forest floor quantity tends to be lower
under Q. suber than under E. glotulus. Therefore, the differences found in
arthropod population densities are essentially related to the greater
concentration of animals in the forest floor of ¢, suber., This conclusion
agrees with the statements of SEASTEDT [1984/ related to the influence of
the amcunts and quality of organic detritus on arthropods densities.

Fig.IlA shows a great density fluctuation in both total arthropod and
respective group populations. The trend of this fluctuation was similar in
koth soils. An increase of density was cbserved between March and May,
followed by a decrease in September when the lowest density was found. The
highest density was registered in December. The fluctuation in the number
of individuals was also evident, considering the mumber of arthropods per
unit of dry weight /Fig. 1/. This fluctuation was, however, less pronounced
in the case of the forest floor under E. globulus [(Fig. 1A/. The decrease
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Fig. 1
Population densities of arthropods /‘?.nd 2/ and mumber of arthropods per
unit of dry weight /ind. -100 g™1/ during 1988 in the forest floor /A/, and
in the 0-25 cm mineral layer of soils /B/ under Q. suber /m/ and under E.
globulus [ a/

604



3 -2 I.
. x10 Ind. m

25
@l E.globulus X
20t 1 Q.suber
15¢
10F
5 5
X
X
O —ABCD ABCD ABCD ABCD
29/3/88 13/5/88 14/9/88 9/12/88
2 P
" x 10 ind. m2cni? I
@ E.globulus
10r [J Q. suber ]
8+
6.—

RO
0

ABCD ABCD ABCD ABCD
29/3/88 13/5/88 14/9/88 9/12/88

Fig. 2
A. Population densities of Collembola /A/, Oribatida /B, other Acari /C/
and other Arthropods /D/ along the year in the forest floor and B. Population
densities of arthroped groups in the 0-25 cm mineral layer of soils under
E. globulus and Q. suber. Symbols x, xx, xxx indicate significant differ-
ences between soils studied at P< 0.10, P< 0.05 and P<0.0l, respectively

in arthropods density measured in September was coincident with the lowest
}ralugs!of moisture content 14%/ and the highest values of mean temperature
22 ¢/.

In both soils the cribatids group was the dominant [Fig. 2 /. Its
density was always significantly higher in the forest floor under Q. suber.
The other acari ranked seccnd in the arthrorods population and their density
was similar in both E. glckulus and Q. suker. The collembolans population
density was higher under Q. suker than under E. globulus hut was
significantly different only in May and December. The other Arhrcpoda /other
Insecta, Myriapoda and other Arachnica/, which exist in low density, were
narmally sicnificantly higher under Q. suber.

The density of arthropods in the mineral layer, to 25 am depth, tends
to ke lower in soils under E. glcbulus [Takle 1 and Fig. 1B/. However, the
difference was only significant in summer /P< 0.10/. Such differences were
more pronounced when we considered the O-5 am layer /Table 1/. The arthropod
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density tencs to decrease regularly with depth, in soils under O.suker. In
the soils under E. globulus there was normally an increase of animals in
the 17.5-25 cm layer relatively to the layer imecdiately akove. This may ke
a result of a higher root concentraticn at that depth coinciding with the
increase of bulk density.

In the mineral layers there was a strong fluctuation in the density of
total arthropods /and in the groups considered/ along the vear. This seasonal
variation was different fram that okserved in the forest floor /Tigs.1A and
1B/. The arthropod populaticns tend to decrease between March and May,
while there was an increase in forest flocr for the same period. There was
also a strong increase in arthropod population between May and September
simultanecusly with a streng decrease in forest floor. Such particularity
may be the result of the migration of animals, in sunmer, from the forest
floar, when the moisture and temperature conditions are not favourable
/POINSCT-BAIAGUER and TARONE, 1985/, to the deeper horizons. These animals
will find better conditions in the mineral layers /MACKAY et al., 1987/ in
spite of a water content near the wilting roint.

The order of daminance among the groups considered in the mineral
layers was different from that ckserved in the forest floor [Fig. 2B/. The
oribatids group was not daminant along the year, keing surpassed some times
by the other Acari. The proportion of the other Arthropcda was more important
than in the forest floor. The proporticn of collembolans in the mineral
layers was similar to that of other Arthropcda. Moreover, the differences
Letween population densities of groups were less pronounced in the mineral
layer than in the forest floor. However, they were more evident in the summer,
when ccnditions for the migration of animals from forest floor to the mineral
layers occurred.
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