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Abstract: The article is devoted to the study of the ms-DLE of the plant “Hibiscus Rosa sinensis” under
the influence of various doses of UV-B radiation. The analysis of these parameters of Ms-DLE showed
that at 5, 10, 15 minutes of UV-B exposure to the leaves Hibiscus Rosa-sinensis, the amplitude of the
induction maximum (Am) and the stationary level (East) decreases, there is a noticeable inhibition of
electron transport by FS 2. The most sensitive to the action of UV-B radiation component of ms-DLE
induction flash.
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1. Introduction

The millisecond delayed light emission (ms-DLE) phenomenon is observed in all types of
photosynthetic organisms. The presence of luminescence is closely related to the functional
integrity of the photochemical apparatus. Delayed fluorescence of green plants occurs mainly in
the reaction centers of PS2. In general, the induction curves of the ms-DLE are the cumulative
result of the interaction of energy transformation and electron transfer along the photosynthetic
chain. We have studied the effect of different doses of UV-B radiation on the nature of changes
in the kinetic parameters of ms-DLE leaves. The method of delayed fluorescence used by us by
two kinetic parameters (the amplitude of the induction maximum Am and the stationary level of
luminescence of the 1% degree) make it possible to more differentially analyze the nature of the
process.

2. Materials and methods

In higher aquatic plants, the photosynthetic apparatus is very strongly developed. The
effect of some factors on the leaves of these plants has been studied by the ms-DLE method.
Changes in the parameters of delayed light emission under the action of environmental factors
can be used to determine the resistance of plants. The maximum amplitude of the unfavorable
factor at which there are still no significant changes in the parameters of delayed light emission
will characterize the resistance of the photosynthetic apparatus of plants to this factor.

In many cases, the resistance of the photosynthetic apparatus is recorded by the method
of registration of the millisecond components of the DLE, which correlates with the general
resistance of the plant organism to a particular factor. The registration of ms-DLE is carried out
using phosphoroscopes, the main part of which is a mechanical modulator of the excitation and
recording periods of WEU. The amplitude of the millisecond component depends on the
difference in electrical potentials across the membrane and decreases under phosphorylating
conditions or under the action of uncouplers.
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At the same time, the exponential nature of the dependence of the DLE on the magnitude
of the proton of the driving force makes the DLE sensitive to even small changes in it and
therefore to the effects on the photosynthetic membrane causing such changes. This
circumstance is the basis for the use of DLE as an indicator of the resistance of photosynthesis to
stress-factors. Taking into account the correlation between the parameters of the DLE induction
phenomena and photosynthesis, it seems promising for finding a connection between the DLE
and the potential productivity of plants.

3. Results and discussion

Figures from 1 to 5 show the curves characterizing the changes in the ms-DLE of leaves
from the dose of UV-B irradiation

Fig. 1. Induction curves of ms-DLE Hibiscus rosa-sinensis leave. The vertical arrows show the switching
on and off the active light
A-the control, B -5 Min UV; V-10 min. UV, C-10 min UV, D-15 min UV
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Fig. 2. Dependence of the amplitude of the induction maximum of ms-DLE on the radiation dose
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Fig. 3. Dependence of the stationary level of ms-DLE on the radiation dose.
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Fig. 4. Am/st degree is a parameter characterizing the energization of photosynthetic membranes
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Fig 5. Dependence of the amplitude of the fast component (Am), stationary level (1degree,) and
parameter Am/1degree of induction curves of ms-DLE on the dose of UV-B irradiation.
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The analysis of these parameters of MS-DLE showed that at 5, 10, 15 minutes of UV-B
exposure to the leaves Hibiscus Rosa sinensis, the amplitude of the induction maximum (Am)
and the stationary level (Ist) decreases, there is a noticeable inhibition of electron transport by FS
2. The most sensitive to the action of UV-B radiation component of ms-DLE induction flash.

Suppression of the amplitude of the induction maximum under the action of UV-B
radiation occurs by 68 %, while the stationary level decreases by 78%.

The index of energization of photosynthetic membranes AM/I degree (Fig.4) is
suppressed to varying degrees, indicating damage to the reaction centers of PS2.

Summarizing the experimental and literature data, we can assume that quinone molecules serve
as an endogenous sensitizer under the action of the ecological range of the UV radiation on the
leaves of Hibiscus rosa-sinensis.

The mechanisms of the sensitizing action of chromophore molecules may be due to the
photogeneration of the formation of activated oxygen, which plays the role of the main initiator
of destructive reactions in the leaves.
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MWIJINCEKYHAHAS 3AMEJIVIEHHASA DMUCCUSA CBETA JIMCTBEB HIBISCUS
ROSA SINENSIS ITPH JEMCTBUHU PA3JIMYHBIX 103 Y®-5 U3JIYUEHUA

N. 10. ®punyndoexon

Pestome: Cratbs mocpsimeHa uzydenuto mc-39C pactenus Hibiscus Rosa sinensis mpu neiicTBun
pa3nuuHbIX 103 Y®P-B n3myuenus. Ananus napamerpoB Mc-32C mokasai, uto npu 5, 10, 15 MunyTHOM
Y®-b obny4yenun quctheB ROSA SINENSIS aMIUTMTY1a HHIYKIIHOHHOTO MakCHMyMa AM U CTallMOHAPHBIN
ypoBeHb lcm CHWXKAETCS, TPOUCXOIUT 3aMETHOE WHTHOMpPOBAHWE TpaHCHopTa 3JeKTpoHOB PC 2.
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Haubonee wuyBcTBUTENbHOM K JeWcTBUI0O Y®-b wu3nydeHHs KOMIIOHEHTOM MIJUIMCEKYHIHOM
3aMeUICHHOM SMUCCHH CBETAa 0Ka3aJach HHAYKIMOHHAS BCIIBIIIKA.

Knrwouesvie cnosa: YD-B uznydenne, CTallMOHAPHBIA YPOBEHB, (JOTOCHHTETHYECKHUI amlapat, MOJICKYJIbI

XHHOHA.

UB-B SUALARININ MUXTOLIF DOZALARININ TOSIRi ZAMANI HIBISCUS ROSA
SINENSIS YARPAQLARININ MILLISANIY® GECIKMIS iSIQ EMISSiYASI

I.Y. Fridunbayov
Xiilasa: Mogalo UV-B siialarinin miixtolif dozalarimin tosiri altinda Hibiscus Rosa sinensis bitkisinin
yarpaqlarmin ms-GIE-nin dyranilmasino hosr edilmisdir. Ms-GIE parametrlorinin tohlili gostordi ki, Rosa
sinensis yarpaqglarinin 5, 10, 15 dagigslik UV-B siialanmasinda, induksiya maksimumunun amplitudasi vo
stasionar saviyya azalir, FS 2-nin elektron naglinin nazaragarpacaq doracads zoiflomosi bas verir. UB-B
stialanmanin tasirine ms-GIE — nin on hossas komponenti induksiya pariltis1 olmusdur.

Acar sézlar: UV-B radiasiya, stasionar soviyys, fotosintetik aparat, hinon molekullari.
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