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WATER REPELLENCY IN MACCHIE SOILS AND ITS RELATION
TO PLANT SPECIES, SOBL PROPERTIES AND FIiRE

Do¢. Dr. Kamil SENGONt)L1

Abstract

Being tlie dominant plant cover in tlie Mediterranean climatic re-
gion, the macchie has a great potential to produce liydrobhobic subtances
AViiich create water repellency problem in soils. The macchie soils de-
veloped on different parent materials, under four macchie species showed
a tvater repellency with varying degrees from moderate to extreme.
The soils derived from granite parent material in which the sand con-
tents are high, have a great scnsitivity to occurrence of the water re-
pellency than the soils derived from metamorpliic schist parent ma-
terial with lovver sand contents. When the sand fraction contents of
the soils reach to 80 percent or more, the occurence of the extremely
=water repellency begins. The clay contents of the soils liave also affect
the soil Avettability, especially in sandy soils.

Infiltration trials in field conditions sliowed that, infiltration rates
5-83 times higher in normal \vettable soils thian in \vater repellent
soils under same plant cover.

INTRODUCTION

One of the major factors that create the suitable environment for the erosion
process is the increase in the amount of surface run-off due to prevention of
the water infiltration through the soil profile. Studies done in recent years shovved
that, the hyrobhobic substances produced by plant species create the problem of
water repellency in soils, and that the surface run - off is much encouraged, be-
cause the infiltration of tvater through this tvater repellent soil layer is largely
prevented.

Two of the major vegatatlon types that create the property of water repellency
in soils are the chaparral and evergreens (DeBano 1969, Holzhey 1969).

Soil vvettability and the occurrence of the tvater repellent soils have been
studied most intensively in the Western coast of the United States (DeBano and
Rice 1973). A lot of studies carried out in chaparral soils have indicated that,

| Department of Watershed Management, University of istanbul. Forestry Faculty. istanbul, Turkoy.

Yayin Komisyonuna Sunuldugu Tarih : 5.1.1983



70 KAMIL SENGONUL

naturally and fire induced water repellency are acute problems in these areas, and
this vegetation type has a great potential for hydrobhobic substances.

On the other hand, water repellent soils have been reported as a problem in
sandy soils covered with shrubs and range vegetation in Australia Pastures (Bond,
1969).

The macchie cover wvith varying species can be seen in ali countries in the
Mediterranean climatic region. This vegetation type is very similar to chaparrai,
expect species. Soils developed under macchie cover lilce chaparrai soils in many
aspects. The soils are very shallow and fire causes many management problems in
these areas. Further more, some times fire is used as a site preparation tool for
the new plantations.

Studies done on vvater repellency and fire effects on this problem in macchie
soils are scant. It can be easily said that, macchie vegetation cover has a great
potential to create water repellency in soils as in the chaparrai. It has a high re-
sistance to drought and sensitivity to fire. A mosaic appearance consisted of different
species is common. Wildfire is a main driwing factor in this ecosystem. One part
of these areas is subjected to fire every 20 -25 years. This vegetation can also be
seen as a understory in Pimis brutia and Pinus nigra stands in the Mediterranean
climatic region in Southern and’ Southwestem parts of Turkey.

This study is concemed wvith seven basic questions, a) is the vvater repellency
a problem in macchie soils in Turkey, b) Does surface soil vvettability differ among
upper soil zones under four machie species, ¢) How fire affects the soil vvettability,
d) is soil vvettability related to amount of organic matter in the surface zones of
the soils before and after fire, e) does soil vvettability differ in soils derived from
two different parent materials under macchie cover, f) does soil texture affect the
degree of vvater repellency in soils, g) howv vvater repellency affects the infiltration
rates and soil moisture?

MATERIAL AND METHODS

The study area chosen is the Armutlu Peninsula in the Eastern Marmara Geo-
graphic Region of Turkey. The general location of the area is betvveen the 28° 49' -
28° 54' East Longitudes and 39° 29'- 39° 33" North latitudes. The mean elavation
is 350 m above sea level. Dominant plant covers are the macchie and tvwvo pine
species on the peninsula. Macchie cover consists of mainly Arbutiis unedo, Erica sp.,
Cistiis sp., and Quercus coccifera. These are also common macchie species in those
area vvhich are in the Mediterranean climatic region in Turkey. *

The soils of the peninsula vvere developed on twwo different parent materials
of the Paleozoic Age. These Paleozoic formations are represented by a large granite
batholite and metamorphic schists in the study area. This schist parent material
consists of chloride schist and schistic diabases. The granite parent material is
alkaline granitic rocks.

Soils, on both of these parent materials are very shallovwv and showw a weak
profile development.

The annual mean precipitation is 713.1 mm according to Bursa meteorogical
station near the peninsula.
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The macchie cover shows a mosaic structure in the study area. Each of these
mosaics is almost purely covered by a certain macchie species. Sampling plots
were chosen, for each species, in the centre of these pure mosaics (20X20 m).
Three surface mineral soil zones, at fifteen sampling points in each sampling plot
of the four macchie species. were sampled to a depth of 7.5 cm as below.

1 — 0.0-25 cm mineral soil
2 — 25-50cm » »
3 — 50-75cm » »

In addltion to these samples, two sampling plots for two pine stands were
chosen and soil samples were collected at the same depths. To show the fire effects
on naturally existing water repellency, 60 hectares of burned macchie area was
included to the study. The fire was developed on the granite parent material and
on a small area on metamorphic schist parent material, while we were working in
the area, in 198(ys summer. So, the opportunity of comparison of the fire effects
on soil wettability has arisen. For ali purposes mentioned above 675 soil samples
were taken in total (Table 1). One uter disturbed samples were collected for
laboratory analysis. The samples were air - dried, ground to pass a 2 mm sleve.

Tablo 1. Sampling dosing with*respect to factors of species, parent material and fire.

Burned sampling plots Unbumed sampling plots Unburned sampling plots
on granite parent mat. on granite parent mat. on M. schist parent mat.
Arbutus unedo Arbutus unedo Arbutus unedo
Erica sp. Erica sp. Erica sp.
Cistus sp. Cistus sp. Cistus sp.
Quercus coccifera =Quercus coccifera Quercus coccifera
Pinus brutia
Pinus nigra Pinus nigra
il
1 Variation bf the wettability | Effect of parent materials
between burned and unbumed areas y on soil wettability >

Variation of the soil \vettability under different plant species and among
the sampling depths.

Soil wettability was determined by using the «Capillary - Rise Method» (Letey
et al. 1962 a). The drop test was also used to determine the stabiiity of water
repellency in field and laboratory. Readily oxidizable organic matter was deter-
mined by the Walkley - Black’s method, and the soil fraetions were determined by
the «Hydrometer Method».

RESULTS AND DISCUSSION
The Variations of the Soil YVettability by the Plant Species

According to the results of the wetting angle measurements as a wettability
criteria, solls developed on granite parent material under four macchie species and
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two pine species have shown important vvater repellency problem, naturally. The
results of variance analysls showed that, soils under six different plant cover
varied in vvettability at a 0.01 significance level (Table 3). Taking into con-
sideration the measured maximum vvetting angles, the soils under Pinus nigra,
Pinus brutia, Arbutus unedo, and Erica sp., vvere found extremely water repellent
(Wetting angle>80°). Soils under Cistus sp., were moderate vvater repellent, under
Q, cocclfera vvater repellency vvas not in a level to create problem (Table 2). The
soils tested under six plant species for vvettability vvere ranked as in Table 2.

Tablo 3. Result3 of analysi3 of varianco for the vvetting angle of soils developed on granite parent
material under slx plant spccles:

Sotirce of Degree of Sum of Mean

o F - ratio
variation freedom squares squares
Species 5 3247.896 649.58 29.950%*+
Depths 2 406.057 203.02 9.414%*x
Species X Depth 10 592.158 59.21 2.730%*
Error 252 5465.474 2168
Total 269* 9711.586

The variation in soil vvettability among three surface zones vvere tested by
the analysis of variance. The results have shovvn that, the soils at three sampling
depths vvere different in vvettability at a 0.01 significance level. According to the
results of the Duncan test used to compare the depths each other, the soils of the

Tablo 4. Results of Duncen test for the vvetting angles of top soils at three sampling depths.

Sampling depths Wetting angles .
(cm) mean (degree) Differences
0-2.5 75.02 2.52**
2.5—5.0 72.50 2.65** 0.15N\6
5.0—7.5 72.35

depth of 0-25 cm vvere found more vvater repellent than the other sampling depths
vvith a 0.01 significance level (Table 4). These results led us to conclude that the
vvater repellency problem in soils on the granite parent material vvas severe at
0-25 cm of the surface soil layers, naturally.

When the vvetting angles of the soils sampled at the depth of 0-25 cm
under six plant species (15 samples for each depth of the sampling plots) are
considered; 47 percent of the soil samples under Pinus brutia vvere found extremely
vvater repellent (Wetting Angle>80°) 46 percent of them are moderately vvater
repellent. Under Erica sp., 40 percent of the soils vvere extremely vvater repellent
and 53 percent vvere moderately vvater repellent (80D>Wetting angle>70°). These
results shovv that, naturally occuring vvater repellency is a very important problem
in these areas. This can be clearly seen in Table 5 for other species.
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Table 5. Dfstributlon of the soils into vvettabillty classes at throo sampling depths.

Species Depths (cm)
0-2.5 2.5-50 5.0-7.5
A B C A B c A B c
%

Pinus brutia 47 46 7 27 53 2 — 80 2D
Erica sp. 40 53 7 — 100 - — 100 —
Pinus nigra D 67 13 6 53 41 — 73 27
Arbutus unedo 13 73 14 p.0) 67 13 — 27 73
Cistus sp. — 80 0] — 67 33 — 23 77 -
mQ coccifera — 30 70 - — 10 _— 27 73

Wettability 'classes : A — Extremely water repellent
B — Moderately water repellent
C = Slightly water repellent

The Variation of the Soil Wettability In Soils Derived From
Different Parent Materials _—

To determine, the parent material’s effects on the soil wettability, soils developed
on granite parent material under four macchie species were compared with soils
developed on metamorphic schist parent material under the same vegetation cover.
For the comparative analysis of the soils, 360 soil samples were taken into con-
sideration. 180 of them -\vere from granite parent material, the rest was from
metamorphic schist parent material. The results of the variance analysis of the
vvetting angles showed that, soils developed on granite parent material \vere more
water repellent than soils developed on metamorphic schist parent material at
a 00l significance level.

In the light of this finding, soils developed on granite parent material having
85 percent average sand content were found as highly sensitive to occurrence of
natural water repellency than soils developed on metamorphic schist parent mate-
rial in -which average sand content is 67 percent.

This result also supports that, coarse textured soils ereating a suitable en-
vironment, affect the degree of water repellency as suggested in some studies
concluded on this problem.

When maximum wetting angles of the soils developed on granite parent material
are compared with wetting angles of soils developed on metamorphic schist parent
material, none of the wetting angles of soils sampled on schist parent material was
found extremely water repellent under the same plant cover (Table 2).
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Fire Affects on Soil Wettability

To shovv fire affects the soil wettability, the soils of unburned area were com-
pared with the soils of burned area under the same plant covers on the granite
parent material. According to the Analysis of variance results soils in burned
areas were more vvater repellent than the soils in unburned areas under macchie
cover with a 0.01 significance level. Comparing the mean vvetting angles of the
soils at three sampling depthe in burned areas showed that, there v/ere big diffe-
rences betvveen the sampling depths for vvettability with a oo significance level.
The results of the Duncan test indicated that soils from the depth of 2.5-5.0 cm
were more water repellent than the soils from the depths of O-25 and 5.0-7.5 cm
respectively wvith 0.001 and 0.05 significance levels.

In unburned areas, under Erica sp., 40 percent of the soil samples at the depths
of 6-25 cm vvere found extremely water repellent, conversely, soils from burned
plots at the same sampling depth were almost normal vvettable. Under other three
macchie species in burned areas, the soil vvettability also shovved an increasing at
the same sampling depths. On the other hland, in burned areas at the depth of
25 -5.0 cm wunder Erica sp., and Arbutus unedo, 60 percent of the soil samples
were found extremely vvater repellent. These results indicated that, diiring the fire,
in the soils at the depth of 0-25 cm soil vvettability vvas increased. At that time,
the soils underlylng this layer turned into extremely vvater repellent.

In soils examined under Cistus sp., and Q. coccifera in burned plots, soil vvater
repellency slightly increased at ali sampling depths. These results came from mo-
derate burning conditions due to litter material consumed by the fire vvere scant
and existing hydrophobic subtances in the litter layers vvere transfered only to
mineral soil surface. Where the upper soil layers are exposed to very intense heating,
vvater repellence property has been transfered to depths of 2.5-5.0 cm. At some
poinls at this soil layer vvere completely nonvvettable.

Effects of Some Soil Properties On Soil Wettability
Organic Matter

Relationships betvveen total organic matter and the soil vvettability have been
subjected to some studies but the results found have contradictions (School 1971,
Bond 1969). In this study, for this purpose, 180 soil samples from unburned plots
90 soil samples from burned plots on granite parent material and 105 soil samples
from unburned plots on metamorphic schist parent material vvere tested wvith
slmple correlation analysis.

In soils deveioped on granite parent material have no correlation betvveen total
organic matter and the vvetting angles of the soils. In soil collected from burned
plots on the same parent material, there vvas a vveak negative correlation (r——2744).
On the other hand, this relationship shovved a good positive correlation (rrzO.6139***)
in soils developed on metamophic schist parent material under the same plant
cover (Fig. 1).

Soil Fractions

It is suggested that vvater repellency is a common' problem wvvhere soils are
coai'se textured (Bond 1965) or degree of vvater repellency is affected by soil
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Organic matter

Fig. 1. Tho Relation Botwoen Organic Mattor and Wotting Angles of Soils Devaloped on Mctnmorphlc

schist Paront Material.

texture (DeBano 1981). Our results showed that, there

are positive correlations

between the sand content of the soils and the wetting angles. Correlation coefficients
in soils developed on granite parent material in bumed and unburned areas and
in soils developed on metamophic schist parent material \vere respectively .5283***

-~ Granite-unburned —
Y= 91.23 - 0.8605 X
r—457iMn=180

15 22 29 36 43 50

silt + clay {9

Fig. 2. Relations Betvveen Silt + Clay Fractions and Wetting Angles
Different Parent Materials.

Granite -burned
Y=100,9 -1.565 X
r=—4530***n= 90

mMetamorphic schist
Y=83.08 - 0.3309 X
r=r3835*a*'n=106

of Soils Developed on Two
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4215*** and .32S4***. When the silt contents of the soils are compared with their
wetting angles, negative correlations occured. The correlation coefficients are;
—3364*** in soils on metamorphic schist parent material and —.4069*»* in burned
soils on granite parent material. This trend can also be seen in relations between
the wetting angles and silt-f-clay contents of the soils on both parent materials
(Fig. 2).

According to these results, when the sand contents of the soil reach to 80
percent or more, the occurrence of the extremely water repellency begins. The
increase amount of the silt and clay fraction contents of the soils the decrease
wetting angles of the soils. This findings is also supported by the correlation bet-
ween the clay contents and the wetting angles in soils developed on granite
parent material with the r value of —.6617*** as shown in Fig. 3.

&° 8

4o

-P
«

clay X9

Fig. 3. The Ralation Between Clay Contents and Wotting Angles of Soils Developed on Granite Parent
Material.

In the light of these findings it can be said that the lower clay contents in
soils have a great effect on the occurrence of the soil water repellency, especially
in soils having high sand fraction content. But this effect was not so important
in soils in vvhich clay fraction contents are 14 percent or more.

Affects of YVater Repellency on Soil Moisturo and Infiltration

Traditionally, soil water has been characterized by the soil moisture constants.
To show how the soil wettability affects the soil moisture constants; 45 soil samples
from burned plots and 60 soil samples from unbumed plots were tested. Although
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the correlation coefficients vvere weak, general trend occured wvvas the wetting
angles increased the moisture contents decreased in ali samples for two tensions
levels (Pield Moisture capacity, Permenant vvilting Point). In some of them, vvater
repellency wvas so strong that it vvas not possible to wet them for measurements.
The relation betvveen the available vvater dontents and the vvetting angles wvas
given in Flg. 4.

90
o>
a
U Rs
tLl \ ? = 85 .39 - 1.167 X
~ 30 r= -.4994*®*
! Y n= 60
bb S N
L N
fod \
670 N
+» s

N\

> \
3t 65 s,

60

5 ‘10 15 20 25 30

Moisture ()

rig. 4. The Relation Between Wetting Angles and Available Water Percentages of Soils Doveloped on
Granite Parent Material.

infiltration trials vvere made by using the ring infiltrometer in field. The
measurements vvere carried out at three different soil conditions on granite parent
material and two different conditions on metamorphic schist parent material. The
burned area wvvas classified as heavily burned and lightly burned on the granite
parent material. On the other hand,- the fire caused a light burning on the me-
tamorphic schist parent material covered vvith macchie species.

According to the results of the calculated initial infiltration rates for first
30 minute (Table 6). In heavily burned places the initial infiltration rates vvere
twwo times lovver than the rates of unburned places. Comparing the initial infiltra-
tion rates betvveen the lightly burned and heavly places, the infiltration rates shovved
2 times incresing in lightly burned places. When, these infiltration rates of unburned
places vvere compared wvith the rates of lightly burned places, this increasing vvas
also apperently liigher in lightly burned areas than in unburned areas, especially
on metamophic schist parent material this can be explained by the loosing of the
surface soil after the fire.
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Table 6. Calculated inltial inFiltration rates ot soils under macchie spoclcs.

. . Soils developed on
Soils developed on granite

Species il metamorphic schist
parent materia parent material
>0 ks >3 >3 o
= @ c = @ = O c
€ c 5 & E < £ >
5 ) o 5 o 5 o)
a8 5 T o ) 5
mm/minute
Erica sp. 22.0 18.1 10.7 16.1 14.7
Arbutus unedo 15.8 11.7 6.0 28.5 16.4
Cistus sp. 16.8 16.3 — 285 19.7
Q. coccifera 15.0 14.0 — 36.0 24.6

When the infiltration rates of the vvater repellent soils are compared with the
rates of normal vvettable soils uilder Pinus brutia and Pinus nigra, the effeets of
vvater repellency” on vvater infiltration sharply occured (Table 7). The results
showed that, the infiltration rates are 33 times higher in normal vvettable soils
than in water repellent soils under Pimis brtitia and 5.8 times higher under Pinus

nigra. —

Tabla 7. Calculated initial infiltration rates of soils developed on granite parent material under Pinus
nigra and Pinus brutia stands.

Normal vvettable W ater repellent

Species . .
soils soils
mm/min.
Pinus brutia 13.18 0.41
Pinus nigra 27.02 4.63
SUMMARY

As it \vas pointed out in many studies, the reslstance to -vvetting in soils can
be fodnd a variety of vegetation types. Comparison of the results betvveen this
study and the others concluded on the intensity of vvater repellency in soils, it
may be said that vvater repellency problem is most severe in macchie soils than
the soils under other vegetation cover. Laboratory measurements shovved that
approximately, 50 percent of the soil samples from a sampling plot vvere found
extremely vvater repellent. This huge percentage can clearly explain the severity
of vvater repellency in macchie soils.

Although there vvere some correlations found betvveen the total organic matter
and the soil vvettability in some studies, the effect of organic matter on the vvater
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repellency problem is very complex. When the upper surface soil zones are com-
pared each other, total organic matter can give a relation with the soil wettability.
Conversely, when indivldual soil samples taken at the same soil layer are com-
pared each other, this relation may not be found. Because, in the occurrence of
the soil water repellency, soil texture and the organic matter must be considered
together.
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MAKIi iLE KAPLI ALANLARDAKI TOPRAKLARDA
GUC ISLANMA SORUNU VE BUNUN TOPRAK
OZELLIKLERI VE YANGINLA iLISKILERI

Do¢. Dr. Kamil SENGONUL

Kisa Ozet

Ulkemizde genis alanlarda yayilisi gorilen maki vejetasyonun top-
raklarda gug¢ i1slanma sorunu yaratan hidrofobik maddeler bakimindan
oldukca zengin oldugu gorulmektedir. D6rt maki tirt altinda iki farkh
anamateryalden gelismis topraklarda orta siddetten ekstrem dereceye
kadar degisen gi¢ i1slanma 0zelliginde topraklar belirlenmistir. Kum
oram yuksek granit anamateryalden gelismis topraklarin, daha az Itum
iceren metamorfik sist anamateryalden gelismis topraklara oranla gug
iIslanmanin olusumuna daha duyarli olduklari bulunmustur.

Arazi kosullarinda yapilan infiltrasyon &lgmeleri sonuclarina gore,
guc islanan topraklarin bulundugu yerlerde infiltrasyonun normal isla-
nabilen yerlere oranla 5-33 kere daha yavas oldugu goérulmastar.

GIRTS
Suyun topraga girisinin engellenmesi, bunun sonucunda ytizeysel akisin artmasi,
erozyon olusumunda o6nemli etkenlerden biridir. Son yillarda yapilan arastirmalar
¢esitli bitki ortusu tarafindan Uretilen hidrofobik organik maddelerin, topraklarda
bir gti¢c i1slanma sorunu olusturdugu, bunun sonucunda da gig¢ islanan topraklarda
suyun topraga girisi (infiltrasyon) engellenerek, yuzeysel akisin arttigi saptan-
mistir.

Topraklara guc¢ 1slanma 06zelligi kazandiran bitki tdrlerinin basmda maki
(Chapparal) vejetasyonu tirleri ve igne yaprakli agac ttrleri gelmektedir. Bu ne-
denle Ulkemizdeki Pseudomaki turleri ile kapli alanlar ile karagam ve kizilgam tdr-
leri ile kaph alanlardaki topraklarda gi¢ i1slanma sorununun bulunup bulunmadigi
sorusuna cevap bulmak yaninda gug¢ i1slanmanin olusumunda toprak faktorinin et-
kisini ortaya koymak amaciyla bir arastirma ypilmistir.

MATERYAL VE YONTEM

Arastirma alani olarak Marmara bélgesinin dogusunda yer alan Armutlu ya-
rimadasi secgilmistir. Genel mevki olarak arastirma alani 28° 54'- 28° 49" dogu
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boylamlan ile 39° 29' - 39° 33" kuzey enlemleri arasinda bulunmaktadir. Ortalama
yuksekligi 350 m dir.

Yukarida acgiklanan amaca yoOnelik olmak Uuzere kizilcam, karagam ve dort
Pseudomaki tirt (Arbutus unedo, Erica E. arborea + E. verticillata, Cistus C.
ereticus + C. salviifolius, Quercus coccifera) ile kapli alanlarda farkli iki anama-
teryalden gelismis topraklar uUzerinde drnekleme parselleri alinmistir. Ayrica, yan-
ginlarin guc¢ i1slanmanin olusumu uzerinde etkilerinin arastirilmasi amaciyla, Pseudo-
maki tdrleri ile kapl yangin gecirmis alanlarda da o6rnekleme parselleri alinarak
bu 6rnekleme parselleri Uzerinde, Ust topragin Uc¢ ayri derinlik kademesi (0-2.5,
25 -5.0, 50-7.5) o6rneklenmis toplam 675 adet toprak o©rnegi almarak degerlendi-
rilmistir.

Toprak ornekleri tzerinde kapilar yukselme ydntemi kullanilarak topraklarin
1slanma agcilari saptanmis, ayrica arazi ve laboratuvar kosullarinda damla testi
(Water-drop Penetration Time) uygulanarak topraklarin nisbi islanabilirlikleri be-
lirlenmistir.

Diger taraftan topraklarda guc i1slanmanin olusumunda ©6nemli yeri olan bazi
toprak ozellikleri ile i1slanma acgisi arasindaki basit korelasyon iliskileri Uzerinde
durulmus, toprak o&rnekleri Uzerinde saptanan organik madde, kum, toz, kil gibi
bazi toprak oOzellikleri birer bagimsiz degisken olarak ele alinarak islanma agisi
bagh degiskeni arasinda basit korelasyon ve cogul regresyon analizleri yapilmis
ve regresyon denklemleri belirlenmistir.

Islanabilirligin, toprakta tutulan nem miktari Gzerindeki etkisinin gorilmesi
amaciyla, topraklarda nem konstantlarinda tutulan su miktarlari ile i1slanma agi-
lari arasmda sayisal iliskilerin belirlenebilmesi igin korelasyon analizleri yapilmis
ve korelasyon katsayilari saptanmistir.

BULGULAR VE TARTISMA

Laboratuvar ve arazi g¢alismalari ile saptanan bulgular asagidaki gibi 0Ozetle-
nebilir.

Arastirmaya konu edilen bazi pseudomaki tirleri ile kaph alanlarda granit ana-
materyalden gelismis Arbutus unedo ve Erica (E. arborea + E. verticillata) ile kaph
alanlardaki topraklarda ekstrem derecede gii¢ i1slanma problemi olustugu saptan-
mistir.. Diger taraftan kizilgam (P. brutia Ten.) altinda yine granit anamateryal-
den gelismis topraklarda da ekstrem derecede gi¢ i1slanan topraklarin olustugu go-
rilmustur. Kizilgam ile kaplh alanlarda sahanin % 47'sinin, Erica ile kaph alan-
larda \%40'inin, Arbutus unedo il ekapli alanlarda ise sahanin ®646’smin gug¢ Is-
lanan Ozellikte oldugu saptanmistir. Dogal durumda gug¢ Islanma sorununun top-
rak profilinde en siddetli oldugu yer 0-2.5 cm lik derinlikteki ust toprak taba-
kasi oldugu bulunmustur. Buna karsin yangin gecirmis kosullardaki topraklarda
Arbutus unedo ve Erica (E. verticillata - E. arborea) ile kapl alanlarda yuzey
altmda 2.5-7.5 cm lik derinlikler arasinda ekstrem derecede gug¢ Islanan toprak-
larin olustugu goérulmastar.
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Arastirma alani Uzerinde granit ve metamorfik sist anamateryalden gelismis
topraklarin ayni bitki turleri altinda karsilastirilmasi sonucunda granit anamater-
yalden gelismis topraklarin metamorfik sist anamateryalden gelismis topraklardan
oa dizeyde ©6nemli olarak gug¢ islanmanin olusumuna daha duyarli olduklari sap-
tanmistir.

Bazi toprak ozellikleri ile topraklarin islanma acilan arasinda saptanan kore-
lasyon iliskilerine gore;

— Granit anamateryalden gelismis topraklarda islanma agisi ile kil miktari
arasmda (r——0.6617***) negatif bir korelasyon saptanmis buna karsilik metamor-
fik sist anamateryalden gelismis topraklarda kil miktari ile i1slanma agisi arasinda
bir iliski gorulememisgtir.

— Metamorfik sist anamateryalden gelismis topraklarda organik madde mik-
tari ile 1slanma agisi arasinda (r= 6.613&***) pozitif bir korelasyon saptanmistir.



