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Introduction

Investigation concerning the spontaneous and induced
ultraweak biochemiluminescence /UBCL/ of biological objec—-
ts allowed to ascertain is as one of the characteristic
features of live matter /Mamiedov et ale. /1969/, Grablkow-
ski /1977/, Boveris et al. /1980/, Salin and Bridges
/1981/, Stawinski et al. /1981/, its emission to be predo-
" minantly an effect of the processes of non-enzymatic free-
~radical oxidation of tissue lipids contained in the cell
membranes and mitochondria /Tarusov /1968/, Vasiliev
/1969/, Mamiedov et al. /1969/, and their spectral scope
to spread between 200 nm and 800 nm /Mamiedov et al.
/1969/, Grabikowski 11977/«

Processes of free-radical self-oxidation of lipids in
1ive tissues are controlled by the system of tissue bio~
oxidants /Veselovski /1982/ and therefore the UBCL inten=—
sity /I UBCL/ under normal conditions remains at a low
stationary level. Whereas, under the influence of certain
external physico—chemical factors it changes. For example,
under the thermic influence, in a certain scope of tempe-
rature, both below and above the range of optimal tempera—
ture of plant growth, the I UBCL decreases and increases
successively. Destructive impact of temperature below 0%
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is connected mainly with the crystallization of water in
plant tissues. The scope of injuries and their final re—
sult depend above all onh the spot in which water crystal-
lizes. '
Disturbance of the metabolic processes in cells occurs
also during the ice thawing in plant tissues. Crucial role
in this case is played by the speed of the phenomenon of
ice to water phase transition in the intracellular spaces.
Over-rapid process of ice thawing can lead to the perma-
nent mechanical injuries in cell membranes caused by an
instantaneous hydration of intracellular spaces /Kacper-
skaéPalacz and Dtrugokecka /1971/, Bakradze et al. /1985/,
The phenomena presented above which occur under the ine
fluence of temperature are also reflected in the I UBCL
change of plant tissues, Shaps of kinetic curves of the I
UBCL dependence of vplant tissues upon their temperature.
can be used in the estimation of their frost resistance,

Material and investigation methodology

The investigations comprised two varieties of winter
rape le. Goérczanski and Jupiter, eshibiting a similar re-
sistance to the influence of low temperature /below 0°C/.
Jupiter is a refined single-zéio variety, whereas Gor-
czanski is an erucic one, ‘

Rape seeds were sown into containers with soil at the
end of the third decade of August 1986, The containers
were dig into the ground on the experimental field, At
the end of October a few contalners were brought from the
-field and placed'in the thermoluminostat at the tempera=
ture /5 & 1/°C, ie. at the air temperature on that parti=-
cular day. Measurements of the I UBCL of leaves tissues
of both varieties of rape were conducted on 3 discs /1
disc per leaf/ of 2 cm in diameter, cut out from the ol-
dest healthy leaves. The discs were rinsed in distilled
water, placed on the thermoelectric plate /Peltier’s pla=-
te/ at the temperature /20,0 % 0.5/°C and covered they a’
plexiglass place of 0.4 cm thickness. After about 20 min,
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je. after the I UBCL settled, the surface temperature of
the Peltier’s plate was lowered at the speed of 1°C/min
and the I UBCL was simultaneously recorded at each fixed
temperature.

The same I UBCL measurements of discs of the investiga- .
ted rape varieties were obtained after their hurdening and
achieving frost resistance at the end of January 1987,

Detection of the I UBCL was achieved by means of a hig-
hly sensitive quantimetric apparatus consisting basically
oft the M12FCQ51 photomultiplier of spectral sensitivity
within range 160 nm = 800 nm, high and low voltage feeders,
Peltier’s thermobattery, thermoregulator and an electronic
computers ’

’ Results and discussion

Results of the I UBCL measurements of the investigated
rape varieties are presented on figures 4-3, by means of
the kinetic curves of I UBCL of the discs of the unharde-
ned rapes green leaves / figures 1, 2/ and the hardened
ones /figures 3 A,B/.
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Fige 1. Kinetic curves of the ultraweak biochemilumi-
nescence intensity /I/ of green tissiues of
¢ leaves of two varieties within the range of
' temperature .20°C —»-5°C —» 20°C,
G -~ Gorczanski, J - Jupiter, I - background.
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Measurements of the I UBCL changes for the unhardened
rapes Gérczynski and Jupiter were taken within certain tem-
perature ranges: 20°C —> 10°¢ —» 30°% -> 20°%C, 20% —> 0%

—> 35°C —» 20%C, 20°¢ —» -5°¢ —» 20°C, and 20°C ~»> «10°C
—> 20°C while the temperature of plant tissues was being
changed at the same speed of 1°C/min, Within the first
three temperature ranges the obtained I UBCL changes were
identical for both varieties. Exemplary course of the I
UBCL changes for the range 20°C —» ~5°C —» 20°C is shown
on fig. 1. The characteristic feature for these tempera-—
ture ranges is the occurrence of the curve of I UBCL in-
crease, leaves being heated, below the curve of lumines—
cence intensity decrease, temperature being lowered.

Whereas, in the case of the range 20°¢ —» =10°C — 20%

/fige 2’/ a certain differentiation of the course of the -
I UBCL kinetic curves of the investigated rape varieties
is observed, while an instantaneous increase of the I UBCL
occurs in both cases when the leaves heated within the
range =10°¢ —» 20°%,

Measurements of the I UBCL changes for the hardened
rape varieties were taken within the temperature ranges:
3% = «10%C > 12°C and 3% —» =15 — 12°%C / figures 3
A,B/. "

Within the first range the kinetic curves of the I UBCL
decrease and increase for both investigated rape varie-
ties almost coincide, This testifies to the fact that the
lowering of leaves temperature to ~10°C and the successive
heating of them to 12°C did not cause any permanent frost
injury of the cell membranes of plants.

Whereag; in the case of the temperature range 3°C —»
-15°%C ~» 12°% /fig.B B/ while the discs of rape leaves
were being heated, an increase of the I UBCL occurs. Ho=
wever, the kinetic curves of the I UBCL increase starting
with the ~6°C can be noticed to occur above the curves of
the I UBCL decrease in the case of the temperature of
leaves being lowered.

The obtained initial measurements imply that the un-
hardened rapes Gorczaiski and Jupiter exhibit a characte—
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Fige. 2 Kinetic curves of the ultraweak biochemilumi-
nescence intensity /1/ of green tissiues of
leaves of two varieties within the range of
temperature 20°C —» ~10°C —» 20°C.

G - Gorczanski, J - Jupiter, I, - background.

ristic value of temperature at which a frost injury of
their tissue occurs within the range from ~-5°C to.-10°C,
whereas the hardened ones do so within the range from

- -10°¢ to -15°.

" Acquired data suggest that the applied luminescence
method can be helpful in the relative estimation of frost
resistance of the rape plants at the early stayes of
their grown.
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Figs 3¢ Kinetic curves of the ultraweak biochemilumi-
nescence intensity /1/ of green tissiues of
Jeaves of two varieties w1th1n the range of
temperature A: 3 ¢ e =10°C —» 12° C,
B: 3°C —» -15°C —p 12°C.
G - Gérczanski, J - Jupiter, It =~ background.
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