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STUDY ON THE CHANGES OF CELLULAR ACTIVITIES UNDER CLIMATIC
CONSTRAINTS

“High temperature tolerance is one of the main components of yield stability in crop
plants (Frova 199S). It is considered one of the main components of cellular

tolerance to temperature and water stress (Frova 1995).”.

INTRODUCTION

Thermotolerance is a very complex trait resulting from the optimization of several
complex physiological processes at both the cellular and organismic level and at different

stages of plant development (Frova 1995).

Table 1. Thermotolerance component traits and its analysis

Traits Level Variability Evaluation

CMS (Cellular Membrane cell ox Injury (electrolyte
Stability-leaves) leakage)

HSP expression (Heat Shock cell Ak Relative band intensity
Protein-roots) \

Root growth organ * . Injury

Pollen germination organ *x Injury

Tube growth : organ * Injury

* and ** indicate genetic differences among 46 RI genotypes significant at P < 0.05 and
P < 0.01, respectively, after Frova 1995.

Acclimation is a Jong-term permanent change in plant with no direction (Lawlor and Keys
1993). The change in photosynthetic rate of plants under stress is associated with altered
tissue composition (‘machinery’) or functions of the machinery or parts of it (Lawlor and

Keys 1995). The rate at which acclimation occurs may vary but the process is essentially



long term (taking days or weeks), irreversible under those conditions and related to

changes in tissue composition as well as activity of components (Lawlor and Keys 1995).

Changes of the structure and / or morphology of cell under stress condition, however lend -
to the changes of those cellular activities. The example of these changes are the changes of
the organizing of the palisade cell in the leaf under temperature stress and water stress

compare to the normal condition. Also, the thickenning of sclerenchyma cell in the stem of

plant under stress.

The objective of this study is to investigate and compare the changes of both palisade cell

and sclerenchyma of example plants.
MATERIALS AND METHODS

10 even age of stem of Maeng Lak Khaa (Hyptis suaveolens Poit),

10 even young fully expanded leaves of Buffalo Grass (Brachiaria mutica Staf) that grow
under water stress and temperature stress are sampled for cross section under compound
microscopy. Another 10 even age of stem of Maeng Lak Khaa and 10 even young fully
expanded leaves of Phet and Buffalo Grass that grow under normal condition are also

sampled and cross section under microscopy.

This is the individual study. Each student has to draw the picture of the leaf cell and stem

cell seem under compound microscopy.
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SECONDARY GROWTH IN STEMS AND STEM MODIFICATIONS
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Figura 3.7

Cross sections of a stem of alfalfa (Medicago sativa). A. showing the fascicular cambium within
the bundle and interfascicular cambium between the bundles. B. some secondary vascular tis-
sue has been produced, x300.



LEAVES

Figure 10.9

A, fresh unstained section of a jojoba leaf (Simmondsia chin-
ensis); note the thick outside epidermal wall plus cuticle. 8,
same section photographed through polarizing filters; note the
different birefringent pattern of the waxy cuticle nearest the out-
side. Three bright structures in mesophyll cells are crystals.

Figure 10.12

A, glandular hairs on the leaf surface of Phaseolus (also see Fig.
10.13C). B, mass of trichomes on surface of sage (Salvia of-
ficinalis).

Figure 10.22

A, transverse section of sun leaf (Acer sp.). 8, a shade leaf.
e, e,

Figure 10.24

Leaf environmental types, xerophytic adaptations. A, Nerium oleander with stomatal crypts and
sunken stomata. 8, Crassula argentea ieaves store water in mesophyit cells. C, Ficus sp. leaf with
multipie epidermis that stores waler and insulates against solar radiation.
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ANATOMY OF THE FOLIAGE LEAF
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Figure 10,14

Photomicrographs of sections of a lilac (Syringa vulgaris) leat. A,
cross section of leaf, x50. B, photomicrograph of a cross section
of a midrib of leaf, x40. C, three sections cut parallel to surface
of leaf at different levels, xX75. (Slides courtesy of Triarch Prod-
ucts.)

Figure 10.17
Transverse section of a corn leal showing large bundle sheath
parenchyma cetlls surrounding the smail veins.




LEAVES

Figure 10.9 Figure 10.12

A, fresh unstained section of a jojoba leaf (Simmaondsia chin- A, glandular hairs on the leaf surface of Phaseoalus {also see Fig.
ensis); note the thick outside epidermal wall plus cuticle. B, 10.13C). B, mass of trichomes on surface of sage (Salvia of-
same section photographed through polarizing filters; note the ficinalis).

different birefringent pattern of the waxy cuticle nearest the out-
side. Three bright structures in mesophyli cells are crystals.

Figure 10.22
A, transverse section of sun leaf (Acer sp.). B, a shade leaf.

Figure 1G6.24

Leaf environmental types, xerophytic adaptations. A, Nerium oieander with stomatal crypts and
sunken stomata. 8, Crassula argentea leaves store water in mesophyll cells. C, Ficus sp. leaf with
multiple epidermis that stores water and insulates against solar radiation.
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1.Protoderm n%njlﬂrﬂu Epidermis

2 .Procambium rﬁnﬂﬂtﬂu Primary vascular tissue #® Primary xylem 8¢ Primary
phloem

3.Ground meristem w'%zyeialﬂtﬂu cortex WLa¥ pith Usznauluing parenchyma,
sclerenchyma 8¢ collenchyma

(Wienla,2541)
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