











































































































































































































organelle (Figures 285, 26, 14, 27),
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Figure 24. The appearance of mitochondria in the leaf cross-section of C hederifolium

Aiton.(1020 m) X 23000
CW= Cell wall, CYT= Cytoplasm, ER= Endoplasmic reticulum, CHL=
Chloroplast, M= Mitochondrium.

In the low and highland samples of both materials, nucleus is in the typical granular

form and chromatine material is intense at some parts. No difference is noticed in this
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Figure 25. The appearance of nucleus in the leaf cross-éection of O.anatolica Boiss.(SO m)
X 7550.
CW= Cell wall, CYT= Cytoplasm, CHL= Chloroplast, M= Mitochondrium, N=

Nucleus.



Figure 26. The appearance o
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eaf cross-section of O‘anatolicaBoiss,( I 10 m)

CW= Cell wall, CYT= Cytoplasm, CHL= Chloroplast, M= Mitochondrium, N=
Nucleus, CHR= Chromatine

Figure 27. The appearance of nucleus in the leaf cross-section of C hederifolium Aiton. (300
m) X 23000.

CW= Cell Wall, CYT= Cytoplasm, M= Mitochondrium, N= Nucleus, ER=
Endop[asmié Reticulurn,

NP= Nucleus pore, NO= Nucleolus.




DISCUSSION

It's well-known fact that different species react differently against different
environmental factors, Changes in local environmental factors play an important role in the
distribution of species together with the climate and soil properties. What determine the
existence of plant and animal populations in a certain geographic site, the environmental
factors and other plant and animal populations existing there (RICKLEFS 1973).

With change of altitude, many environmental factors also change. For instance, with

an increase in the altitude, the amount of precipitation, vaporisation and radiation increase,
the effect of wind, daily temperature variations, cloudliness and atmospheric moisture
increases too. However as against these heat, relative moisture content or water vapour
decrease and vegetation and pedogenesis periods shorten with an increase in altitude
(KOCMAN 1989).
In our study, we tried to determine the ultrastructural changes in Orchis anaiolica and
Cyclamen hederifolinm which are of great importance to our Country's economy, in relation
to the ecological factors like light, heat, wind and soil properties that change according to the
altitude.

Although each of these factors changes with the altitude and affects plant life
separately, the main permanent differentiations in morphological and anatomical structure
oceurs as a result of an interaction of these factors with each other (OZTURK et al. 1989).

According to BJORKMAN (1980) the plants have the light potential necessary for
assimilation at a low level and they get harmed under strong light.

The micrographs from the stem and leaf cross-sections of Orchis and Cyclamen
showed that the cell walls of the highland samples are thicker in generai (Figures 3, 4, 5, 6,
15, 16, 17, 18). JAFFE (1981} states that strength increases in plants with the development of
thick-walled cells, this goes in accordance with our results. Similarly, a radial increase occurs
in the bean plants when exposed to wind at 4.5 m/s strength. This radial broadening is in
linear relation with the decline of distance between the nodiums (HUNT and JAFFE 1980).
The increase in the thickening of cell walls in the highland samples of our plants may be
explained by increase in the strength of wind at these sites.

The chloroplast structure in the cytoplasmic organelles in stem cross-sections shows
more osmiophilic granulles in the Orchis's highland samples, besides there are tiny vacuoles
in stroma which don't exist in the lowland samples (Figures 5,7). RISTIC et al.(1992)
reported that the peristromium around chloroplast is ruined, thyllakoid structure swells, and
too many lipid bodies occur when 45 °C heat shock is applied to 13 days old seedlings of two
different lines of com after 7 days of soil drying. Total amount of lipids in COriganum
mafjorana increased when soil moisture decreased (RHIZOPOULOU et al.1991). When an
increase in the soil moisture occurs with the effect of wind in highland areas, an increase of

osmiophilic granulles in chloroplasts highland samples can be justified. .
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Thyllakoid structure is localized in certain regions of stroma (Figure 8), no such
structural difference is observed in the highland samples (Figure 4).

According to RISTIC et al.(1992), soil drying and heat cause swelling of the
chloroplasts and thyllakoid system and disruption in. peristromium. The pyclamcns chosen as
experimental material generally grow at oak edges, that is on shad habitats, but the sample we
gathered from the lowland is the one that was able to grow up away from the oaks, in the
agora. In this aspect, moving from the point of soil drying and great heat together with strong
light, such a degeneration in thyllakoid system agrees with the findings of RISTIC and
BIORKMAN. The presence of olive plantations on the sites of our lowland samples increases
the possibility of an occurance of pesticide application. It's probable when the application of
pesticide is considered there is such a degenerative effect, because it was reported in one of
the studies of MOSTKOVSKA et al.{1991) that degeneration in the chloroplast thytlakoid
system took places after 4-9 hours appiication of 1,10 phenantrolin,which is a photodynamic
herbiside.

The chloroplasts in the leaves of our samples showed no important difference.

It was observed that endoplasmic reticulum membranes in the stem and leaf cells of
Orchis were as circles within each other in the highland samples (Figures 2, 12). Whereas
they're as small fiberous structures and non granular in the lowland samples (Figure 9). We
‘think that this can be due to a correlation between non granular endoplasmic reticulum
membranes with an increase in the amount of lipid when soil moisture declines.

No typical difference was noticed about the endoplasmic reticulum membranes in
Cyclamen leaves.

It was observed that mitochondria are as small and circular structures in the leaf
cross-sections of lowland samples in both Cyclamen and Orchis (Figures 15,19,23), however,
ones in one of the highland sé{mples are bigger and fiberous in shape (Figure 16, 24). In a
study performed by CIRELI (1967), it has been observed that mitochondria are seen as small
granulles in warm climates and as fiberous structures under cool conditions, Heat and gamma
radiation to lead to morphological and functional metabolic changes in the newly-growing
mitochondria (WANG and LIU 1989). There are distinctive differences between heat and
other factors in both high and lowlands, it's thus natural to observe some differences in
mitochondria which act as energy stores in the cell. Still we believe that the problem can be

better explained with the studies done on the cellular organelles in detail.
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