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| nfluence of the altitude in the diametric distribution of the
Quercus suber in the Northwest of Tunisia.
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Abstract. The cork oak occupies a special place in the Meditean forest. In Tunisia, it is fairly represehte
in the Northwest (70000 ha), especially in the Airaham and Tabarka areas [3]. It is restricted diol a
surrounding conditions with a mild climate and @ay very important ecological role, this way insgrthe
installation of a fairly diverse flora whole brdmed out enough floral and wildlife procession.nures also a
significant socio-economic role for the rural pagtidn which lived in this zone and adds to the oral
economy through the production and the export ok.c8oing through a great made by people pressumg,a
perfect worsening of the medium with the effecedirof the climatic change, the forests of oak @k unable
to grow again it naturally. So, and according te tfariance analysis of the effect of height on dreametric
structure of cork oak, one noted more than heiglatehse, more than the density of diameter's daxfseork
oak is very significant and more there is chancénd young seedlings resulting from natural regatien.
These results show that the density of cork oafleifwithin the same height classes, this diffeeecen be the
result of the effect of factors environmental.
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1. Introduction

The conservation of forests and forest planthénMediterranean bassin is a complex problem
due to the mixed-up nature of the situations &ledmany made by people uses and pressures used by
the different cultural things of the Mediterrandan millennia [13]. The cork oak forest occupies an
important place in the Tunisian forest, represent8% of the cork oak area of the western
Mediterranean bassin and the Atlantic coast [1@fokding to [5], the area of this species decreased
from 40,000 ha in 40 years, ie 1.000 ha per yeaciwtepresents 1% of decrease per year (between
1952 and 1992), Now, only 69.870 ha of this surfstieremain including 49.142 ha on the level of
Kroumirie, which represents 70 % of that recorded a national scale [3]. [6] Showed that
disturbance's factors cause extreme changes mithe climate at the gap (significantly higher, kw
humidity, etc.).
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This worsening is reflected in the reduction in éxéent of natural regeneration, the fragility of
ecosystems and the loss of biodiversity in general.

The aim of this paper is to study the influencaltfude on the diametric distribution of the
cork oak in the Northwest of Tunisia.

2. Material and Methods.
2.1. Study area

The study was carried out on 20394 ha in the Tabard Ain Draham forest belonging to the
Kroumirie. The area is seen as a rugged land Jathes of 5 to 40 % and by many micros slopes. The
average height of the study area is about 450 #hA&nges from 100 m at the water to reach no more
than 950 m at Ain Draham [7]. From a climatic pafhwiew, the area is in the wet climate. Tabaska i
located in hot winter whereas Ain Draham is locatednoderate winter. Climatic analysis of the
study area shows that the annual sum of rainegudar and that the Ain Draham station receives on
average rain sum of 989 mm of rain and more. Siityjléhe average monthly rain is variable from
one year to the next. At the level of the Kroumifioeest, temperature data are limited to the mean
values m (minimum) and M (maximum) which are resipety -1 ° C and 47 ° C for Tabarka and 5 °
C and 43 ° C for Ain Draham [4]. These helpful diic conditions, together with the nature of the
soil and altitude and exposure factors (topografdutors), have an influence of the distributior an
development of natural vegetation (Quercus subeer€us canariensis, Quercus Coccifera, Pinus
pinaster, Olea europea, etc.) [7].

2.2. Method

The massif of the study area presents an unevief, iith more climatic ensembles depending
on altitude and exposure. Sampling was conductéurée altitude ranges (Al: low, A2: medium and
A3: high) as shown in Table 1.

Table 1: Distribution of sampling plots for the whole stuaea

Altitude class Number of plots Per centage of altitude class
Low altitude (A1) [0-300 m] 87 36,40
Medium altitude (A2) [300-600] 99 41,42

High altitude (A3) [> 600 m] 53 22,18

Total 239 100

For each altitude range, we chose a random samgfiitige plots to be selected. We have selected
plots covering the whole study area and where 288lar plots of 500 m2 are found. To present the
diametric structure of the cork oak in Kroumiriee Wave chosen five classes of diameters [4]: (@1):
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<5 cm (seedling); (C2): 5 <@ <10 cm (sapling); (C1¥) <@ <20 cm (low poles); (C4): 20 <@ <30 cm
(high poles); (C5): @> 30 cm (adult).

2.3. Statistical analysis

In order to have the effect of altitude on the ddéme distribution of the cork oak in the
Northwest of Tunisia, we used software such as "S&@ "Excel" to calculate the variance. The
comparison of the mean was carried out by thg&atlent Newman Keuls).

3. Results

3.1. Description of the current average global diametric structure of the cork oak in
Tunisia

The plots of our study are divided into three aassf altitudes (low, medium and high altitude)eTh
data collected of the whole of the plots and cdritetable 2, show that the classes best repreteinte
the cork oak are respectively the classes C1, @G with high density. On the other hand, the
classes C2 and C3 are less represented.

The reading of table two shows as well as the cldks corresponding to the seedlings having
diameters lower than five cm and representing ttaral regeneration of the species, is present with

high density (around 350 individuals / ha), in filets pertaining to the first fringe of height [0€B
mj.

Table 2: Density of each class of diameter (decreasing fednto C5) according to the altitude classes
(decreasing from Al to A3)

c1 c2 C3 C4 C5 Total
Al 350 (45,39%) 78 (10,11%)| 66 (8,56%)| 99 (12,84%) (©B308%)| 771 (100%)
A2 220 (42,63%) 53 (10,27%)| 48 (9,30%)| 75 (14,53%) (@&E)25%)| 516 (100%)
A3 175 (42,99%) | 42 (10,31%) 35(8,59%)| 62 (15,23%) (ZB85%) | 407 (100%)
Medium | 248 (44%) 57 (10,20%)| 50 (8,80%)| 78 (13,94%) 1R1Q%)| 564 (100%)
3.2. Effect of altitude on the various classes of diameter of the cork oak in Tunisia
Class of seedling

Figure one shows a very strong dominance, in t@imsimbers, of young cork oak seedlings in the
low altitude plots compared to those of medium higgh altitudes. The analysis of the variance of the
density of the individuals belonging to class Ctves a very highly significant difference betweea th
classes of altitudes; value of P <0.001.

Figure one shows that tliensity of cork oak seedlings varies between amaixi of 350 individuals

/ ha for low altitude plots, 220 individuals / har fmedium altitude sites and a minimum of 175
individuals / ha for high altitude (> 600 m).

The importance of the rain distribution for seeglof cork oak is a deciding factor which increases
the possibilities of their adaptation to the coaistts of the medium.
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Fig.1 Change in seedling class density as a functiaitioiide

Class of sapling

Figure two shows the variation in the density @& fapling (C2) as a function of altitude. It isaubt
that plants with diameters between 5 and 10 cnpegsent with much higher numbers in the low-
altitude plots (78 individuals / ha) than in theshbigh places (42 individuals / ha). There is gyve
highly significant interaction (P <0.001) of thefesft of altitude on density of trees of class of
diameters D2.
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Fig.2 Variation in the density of the sapling class d&sretion of altitude

Class of low poles

The analysis of variance in the abundance of cakklow poles, trees as a function of altitude shaws
very highly significant relationship (P <0.001) kvia greater abundance in the plots Low altitudes. |
the latter, low poles are fairly dense (66 inditbuw/ ha), whereas in the high stations its numbaegs
much smaller (35 individuals / ha) (fig. 3).
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Fig.3 Variation of the density of the blow pole classadsnction of altitude

Class of high poles

The relationship between the abundance of the dgss and the altitude has a correlation coefftcien
very highly significant at the threshold of P <0100
For the class of diameter C4, the density variemmfone altitude class to another. It reaches 99
individuals / ha for the low altitude plots, 75 a6@ individuals / ha, respectively, for medium and
high stations (fig.4).
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Fig.4 Variation of the density of the high poles classaading to the altitude

Class of the adult

Generally, the largest numbers of adult individuadsur at low altitudes (178 individuals / ha) amd
much higher than those observed in the vicinithigh sites (93 individuals /Ha) (fig. 5). There are
very highly significant (P <0.001) interactionsween seed abundance and altitude.

808



© 2018 JARST. All rightsreserved

Jdaidi N. et al., Journal of Advanced Resear ch in Science and Technology, 2018, 5(2), 804-810

250 +
200 +
150 -

100 -

Numbres of individuals/ha

50 A

Al A2 A3

Altitudes classes

Fig. 5 Variation of the density of the adult class asrecfion of altitude

4. Discussion

The low densities of the intermediate classes ifsgplow and high-pole plantation) are
worrying and translate the problems met by the amk into Kroumirie to build up again itself
naturally by seedling. The causes of this situatan be multiple, specific to the specie studied in
certain environments such as altitude.

According to [4] and [6], the study of the diametstructure of the population of different oaks
present at the Northwest of Tunisia makes it pésddofigure out that it is far from being accepéab
because it shows a clear break of the growth ohg@eedlings resulting from seedling, which leaves
a rather worrying future for these oak groves.

The results of the statistical analysis of the affef altitude on density and diameter
distribution show that the zones of low altitudésver than 300 m) contain a high density of the
young seedlings and seed-bearer the more sigriftban in the locations of high altitude. Altitude
has a direct influence on rainfall and temperatuvhich, at the same time, directly affect the
distribution of plants. In other words, the anngebwth of this species is limited by low and cold
temperatures during the winter and high temperataoenbined with the increase in water deficit due
to summer drought.

According to [5], seedlings are best establisheldwilying stands that are best watered, but it
is very likely that water is not the only factosp®nsible for this distribution and that predat@tay a
large role in this ratio.

It is a thermophilic species, grows temperate diimia mild winter, the mean value of the
temperature is between 14 and 17 ° C, while theémmim must not fall below 9 ° C. During the
summer, cork oak reduces leaf water loss while isigwlown metabolism and growth. Loss of water
is controlled through the closure of stomata, ugual the underside of the leaves, which contra ga
exchange with air [11]. Changes in temperatureveaigr availability in the soil often cause increhse
stress due to drought, may also increase forestexaibility and probably lead to changes in the
productivity of forest communities [9]. Rain thdays a big part in water supply to trees is oftes t
first factor highlighted in many research papersexplain this process. For many authors, the soil
moisture deficiency is the result of a reductiorspming rain [9]. [2] Showed that the climate diffe
almost completely according to altitude and distainom the sea. Temperatures decrease when height
increases. The number of frost days differs/chabgéseen November and March depending on the
altitude. In almost the same way, the once-a-yaiafall increases with the closeness of the sea. Th
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summer water shortage, strongly marked in the lomezreduces with altitude and distance from the
sea. [1] Noted the action of wind on the relief andplant growth.

5. Conclusion

In this work, we used the diametric structure asditator of the current state and evolution of
cork oak stands in Kroumirie. The study of thisustare shows the presence of a dominance of both
strata (seedlings and mature trees), individualsnigégng to intermediate strata are very rare and
sometimes non-existent in some plots.

Factors of change are represented here by the effetrought during the summer period and
cold during the winter period, as well as climatel @s effect on natural regeneration per seedling.
The future of this ecosystem remains delicate amdMable and needs other propagation methods
such as strain rejection.
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