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Abstract: In this study, the effect of y-irradiation, different doses (K, 5, 10, 50, 100, 200 Gy), and
concentrations (K, 5, 10, 50, 100, 200, mM) of different types of chlorine (NaCl, FeCls) and sulfate salts
(Na2S0O4, ZnS0s) on the dynamics of changes in the activities of nitrate reductase (NR) and carbonic
anhydrase (CA) enzymes in the roots and leaves of Ganja-182 variety of Gossypium hirsitum L cotton
species at separate stages of ontogenesis was studied. Firstly, after finding the optimal dose and
concentration limit at each stage of ontogenesis of the plant, the dynamics of change of enzyme activity at
these doses and concentrations were examined every 10, 20, and 30 days during the period of budding
and preparation for flowering of the plant, and interesting results were obtained.
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1. Introduction

One of the most important problems of agriculture is the development of new methods of
increasing the productivity of cultivated plants and their practical application. It is known that
the use of ultraviolet (UV) rays in the practice of creating high-yielding plant varieties is one of
the promising areas. In the modern world, a large amount of material has been collected showing
the positive effect of seed treatment with UV rays on the yield and quality of cultivated plants.
Irradiation of seeds in a certain dose before sowing is based on the stimulation of the regulatory
system of the embryo, which allows them to get out of the state of physiological dormancy,
resulting in accelerated cell division during seed germination. With this method, the increase in
grain yield reached 10-15%.

In higher plants, the control of the organogenesis of cultivated plants by exposure to
ultraviolet radiation is of great interest. This method allows a significant increase in yield, which
iIs ~25% for cereals and ~50% for potatoes. However, it should be noted that the stimulation
effect under conditions of natural growth after irradiation strongly depends on several
environmental factors. In general, when studying the stimulating effect of radiation on cultivated
plants, the lack of unified principles related to the radiation regime so far reduces the value of the
works. From this point of view, it is of great importance to study the mechanisms of adaptive
reactions occurring in plant metabolism against the effects of radiation and various salts as an
abiotic factor, separately and together, at different stages of organogenesis [Liu et al., 2015].
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Plants usually absorb nitrogen as a nutrient from the soil in the form of ammonium
(NH4") and nitrate (NOgz’), which are inorganic forms of nitrogen. After absorption, the
assimilated nitrate is converted into ammonium in the plant tissue and then joined in the
metabolism and converted into amino acids. The first stage of this process is catalyzed by the
enzyme of nitrate reductase (NR) by the given reaction NOs" + NADH + H* — NO2 + NAD" +
H20. NR is a substrate-inducible enzyme, and plants differ in their ability to induce NR. NR
activity is measured by the amount of nitrite formed as a product of the reaction. Worldwide,
very little work has been done on the inventory of plants for NR activity [Kim, Seo, 2018;
Koyama et al., 2020].

Gambarova and Asadova show that a high degree of drought and salinity reduces the
productivity of cultivated plants [Gambarova, Asadova, 2010]. Plants are more resistant to
drought and salinity in the early stages of ontogenesis [Weiping et al, 2010]. In recent years,
salinity, which is a natural stress factor on our planet, covers 20% of the area [Blum, 1986].

Taking into account all that has been said, we have studied the effect of y-irradiation,
different doses and concentrations of chlorine and sulfate salts on the dynamics of changes in the
activities of nitrate reductase (NR) and carbonic anhydrase (KA) enzymes in the roots and leaves
of the cotton plant at different stages of its ontogenesis.

2. Materials and methods

Ganja-182 variety of Gossypium hirsitum L. cotton species was taken as the object of
research and measurements were made in the CP-cotyledon formation phase, LP-leaves formation
phase, BP-budding or sympodial branch formation phase, FP-flowering phase and BOP-ripening
(or boll-opening) phases of the ontogenesis of the plant. The seeds are planted according to the
following scheme. 1) Planting of non-irradiated cotton seeds as a control sample, 2) Planting of
seeds irradiated with y-rays at doses of 5, 10, 50, 100, and 200 Gray under normal conditions, 3).
Planting of non-irradiated seeds at 5, 10, 50, 100, and 200 mM concentrations of FeCls, 4) Planting
of non-irradiated seeds at 5, 10, 50, 100, and 200 mM concentrations of NaCl, 5) Planting of non-
irradiated seeds at 5, 10, 50, 100 and 200 mM concentrations of ZnSOs, 6) Planting of non-
irradiated seeds at 5, 10, 50, 100 and 200 mM concentrations of Na>SOa. Cotton seeds germinate
within 5-6 days under natural conditions. After the first leaf stage of sprout development (we
consider this stage as the zero-day or control), irrigation was continued until the end of vegetation
in the I and 11 group samples shown in the scheme, but in the 11, 1V, V and VI group plants, FeCls,
NaCl and ZnSOs, NaxSOs4 solutions of different concentrations were added according to the
scheme, and increasing salt concentration variations were created. All samples were planted in
natural conditions. On the days of the experiments, air temperature and relative humidity,
photoperiod, and intensity of light flux were recorded.

Irradiation of seeds in different doses of radiation. Cotton seeds were irradiated using
a Co®-irradiation source in the RUXUND 20.000-irradiation unit at the "lIsotopic Radiation
Sources" scientific experimental department of the Institute of Radiation Problems of ANAS.
The seeds irradiated in doses of 1, 5, 10, 50, 100, and 200 Gy were disinfected in 0.3% H20>
solution for 15 min, then rinsed 2-3 times with distilled water to remove H>O>, and germinated in
Petri dishes thermostat. All the seedlings obtained according to the variants were periodically
watered, and in the salt variants, the seedlings were transferred to salt solutions of different
concentrations according to the variants. Then the vegetation dishes were placed in special
chambers with a temperature of 25-28°C, a photoperiod of 14 hours, a relative humidity of 60-
70%, and a light intensity of 15-20 lux.

The total amount of proteins was determined by Bradford colorimetric method
[Bradford, 1976].
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The photosynthesis rate (Pn) and the rate of transpiration were measured with an
infrared gas analyzer LI COR-6400 XT Postable Photosynthesis System (Biosciences, USA).

Determination of the number of pigments of photosynthesis. The number of
photosynthesis pigments (ch1 a, b, and car) was determined in the phases of ontogenesis and
leaves on the 10th, 20", and 30th days of plant ontogenesis. For this, the leaves were extracted in
96% ethyl alcohol and each pigment was measured according to its absorption spectrum in an
Ultraspec 3300pro (USA) spectrophotometer. The amount of xI, a, b were measured by
[Wettstein, 1957] and carotenoids by the method of [Wintermans, De Mots, 1965].

Chl a (mg/l) = 12.7 - Des3 — 2.69 - Deass

Car (mg/l) = 4.695-Daso5 — 0.268 - (Chl a+b, mg/l)

Chl b (mg/1) = 22.9 - Deas — 4.68 - Desz (Chl a+b, (mg/1) =29.0-Des?

Determination of CA activity. CA activity was determined by the electrometric method
according to Wilbur Anderson, based on the change in the release activity of H+ ions formed by
the reaction CO2 + H2O — H" + HCO3™ [Wilbur, Anderson, 1948]. To obtain the enzyme extract,
the roots were collected, the flag leaves were separated from the stem, washed separately with
distilled water, dried with filter paper, and then homogenized at +4°C for 30 seconds after adding
7 ml of homogenization solution with the following composition - 1 mM EDTA, 5 mM DTT,
0.01 M NacCl, 0.05 M Tris-HCI buffer with 0.5% Triton X-100 and 1% PVP, pH 8.4 to one g of
plant material. After the homogenate was filtered through 2 layers of Capron, the filtrate was
centrifuged at 10009 for 10 minutes to remove non-dissolving plant tissues. After re-centrifuging
the supernatant liquid at 5000 g for 15 min, the obtained supernatant liquid was used to
determine the activity of the enzyme.

Enzyme activity was determined by the electrometric method. For this, the reaction was
started by adding 10-250 pl of enzyme preparation to the activity medium and then adding 3 ml
of saturated CO> solution to it. Enzyme activity was calculated in conventional units according
to the following formula [Rickli et al., 1964]:

U=10(To/T-1)

Here, T, is the time (sec) spent on the pH change during the non-enzymatic (control)
reaction, and T is the time spent (sec) on the pH change during the enzymatic (experimental)
reaction.

Determination of NR activity. 2 ml of 100 mM Tris-HCI buffer solution (pH 7.5)
(extraction solution) containing 1 mM vinyl acetate was added to 0.5 g of leaves and
homogenized in the presence of quartz sand in a mortar at +4°C. After the obtained homogenate
was centrifuged at 5000 g for 10 minutes, the precipitate was discarded, and the supernatant
liquid was used as an unpurified enzyme preparation. NR activity was determined in the reaction
medium with the following composition. 0.5 ml 0.12 ml 0.167 M phosphate buffer (pH 7.5);
0.04 ml 0.1 M KNOg, 0.02 ml 2 mM FMN, 0.02 ml Na>SOa, 8 mg/ml 0.095 M NaHCOs3 and 0.2
ml enzyme preparation. Test tubes are still stored in the ice bath. Each test tube is shaken
separately to mix the components well and reduce the FMN (at this time, the color of the
solution changes from yellow to light yellow). After that, the test tubes are placed in the water
bath at 250°C to start the reaction. A drop of paraffin oil is added to each test tube. As the
paraffin forms a thin layer on the reaction medium, it prevents oxidation of the reducing agent by
air oxygen. To stop the reaction after half an hour, the reaction mixture should be shaken
vigorously until all the reducing agents have oxidized during this time (indicated by a color
change from light yellow to yellow). The amount of nitrite formed by the enzymatic reduction of
nitrate is determined by first adding 0.3 ml of 1% sulfonamide prepared from 3 N HCI, followed
by 0.3 ml of 0.02% N-1-naphthylenediamine dihydrochloride solution. After the obtained
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mixture is centrifuged at 5000g for 15 minutes, its optical density is determined at a wavelength
of 540 pm. The amount of nitrites was determined according to the standard calibration curve
[Ferrari, Varner, 1969].

Determination of the activity of H*-pumps. This determination was performed using
the usual pH meter (pH-meter HI 122, Romania). To make the discussion effective, the rate of
separation of protons in roots (Vu+), maximum (AHmax) and minimum (AHmin) value of hydrogen
ion concentration, leaf growth rate (V1), and length (L), root length (L:), the ratio of leaf length
to root length (L/Lr) were measured. Measurements were always carried out at the same time to
study the mineral nutrition of plants by root based on ion exchange.

Statistical analysis. The values shown in the tables are mathematical averages and
reflect the mean square deviation. Average mathematical errors and deviations (M+m) were
taken into account during the analysis of the research results [Babayev et al., 1999]. Differences
were considered significant when the accuracy probability was R<0.05. The obtained results
were processed using “Statistica for Windows 10.0” and “Microsoft Office Excel 2010~
computer programs.

3. Obtained results and their analysis

Based on recent global climate changes, the increase in the radiation background of the
Earth, and the gradual reduction of fertile land areas as a result of salinization have led to the
destruction of biological diversity and valuable plant species [FAO, 2012; Khan et al., 2010].
Therefore, the study of physiological and biochemical processes occurring in plant tissues is of
great scientific and practical importance for the breeding of salinity-resistant plant varieties that
can develop in an unfavorable ecological environment [Galvani, 2007; FAO, 2012].

The results of studies carried out for this purpose are shown in Figures 1 and 2 and Table
1. Our previous results showed that ZnSO4 and FeClz salts were more effective on NR enzyme
activity at the beginning of ontogenesis than NaCl and Na>SO4 in the concentration range of 50-
100 mM in cotton roots and leaves (results not given). Therefore, in the current work, we
continued the study at salt concentrations of 50 and 100 mM, taken as optimal, and irradiation
doses of 50 and 100 Gy.

For this purpose, we compared the activity of NR and CA enzymes in the leaves and
roots of cotton with a Cs photosynthesis mechanism and the activity of proton pumps localized
in the root system of plants, as well as the speed of photosynthesis and assimilation of CO> in
leaves under the influence of chlorine and sulfate salts of different composition. was analyzed. In
the end, the perspectives of using the obtained results in the breeding of new plant species that
are resistant to the effects of stress and marker properties were discussed.

Figure 1 shows the dynamics of changes in the activity of NR enzyme depending on the
doses of y-radiation (K, 5, 10, 50, 100, and 200 Gy) and the stages of ontogenesis in the roots
and leaves of cotton plants grown in different concentrations (K, 5, 10, 50, 100 and 200 mM) of
different types of salts (NaCl, FeCls, Na;SO4, ZnSOg). If we pay attention to Figure 1A, we can
see that the activity of NR increases in all stages of ontogenesis up to the dose of 50 Gy, at the
next doses (100 and 200 Gy), the activity of the enzyme begins to decrease first weakly and then
rapidly, and in the maturation phase, it decreases more than in the remaining phases. At this
time, the greatest decrease was observed in the KL and BD phases.

The results obtained during the effect of different concentrations of NaCl, FeCl3z, Na>SOa,
and ZnSO4 on NR activity are shown in Figure 1B, 1C, 1D, and 1E, respectively. As can be seen
from the figures, NR enzyme showed the highest concentration at 50 mM concentration of each
salt. Therefore, in our subsequent work, we specified the dose limit and continued our work by
taking only concentrations of 50 and 100 mM.
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As can be seen from the figures, the NR enzyme showed the highest activity at

concentrations of 50 mM and sometimes close to 100 mM in BP and FP stages in each variant
(Figure1 A, B, C, D, E).
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Fig. 1. Effects of radiation, chlorine, and sulfate salts on the dynamics of change of NR enzyme activity in
cotton plant ontogeny. A - radiation, B - FeCls, C - NaCl, D - Na;SOs, E - ZnSO.

FeCls and ZnSO4 also affect the absorption of mineral nutrients by roots. We found that
in the first stage, in the presence of 50 mM FeCls, the amount of absorbed NOs increased by
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~127.5%, PO4™ by only ~22.4%, and Ca?* by ~67% compared to the control. In this context, the
amount of mineral elements absorbed by cotton roots in the presence of 50-100 mM ZnSQg is
higher than that of 50 mM FeCls (Results not given).

Our previous results show that the intensification of root elongation occurs in the early
periods of cotton plant growth and development. In the conditions of nitrogen deficiency,
metabolism in plants weakens, as the synthesis of nitrogenous substances, as well as other
constituents, weakens, there is observed a decrease in the biometric indicators of terrestrial
organs.

The obtained results show that in the presence of ClI- and SO4? salts, their concentrations
of 50 mM (CI") and 50-100 mM (SO4?) increase the activity of nitrate reductase and the number
of proteins, as the metabolism in the root system and terrestrial organs of plants, is accelerated.
This increase has an adaptive property by accelerating synthesis processes in the organs of the
cotton plant.

We have determined from our previous experiments that chlorine and sulfate salts,
regardless of their composition, have a more regulatory effect on the intensity of photosynthesis
and the number of photosynthetic pigments at concentrations of approximately 50 mM. When
analyzing those results, we determined that ZnSO4 at a concentration of 50 mM has more effect
on biometric indicators of plants, the number of proteins and pigments of photosynthesis in
leaves, gas parameters, and KA activity compared to the same concentration of other salts (NaCl,
FeCls, Na2SOs).

As can be seen from Table 1, P, increased over time by 10.5 pmol CO2 ms and reached
17,4 umol CO2 m?s in the presence of ZnSO.4 in 50 mM concentration. After that, the effect of
NazSOs is in the second place, NaCl is in the third place, and FeCls is in the 4th place (Table).

Table 1
Dynamics of changes in gas exchange parameters and activity of H™-pumps under the influence
of chlorine and sulfate salts in the leaves of the cotton plant

. Parameters of gas exchange The activity of the
Stage Type Variant H*-pump
Pn Ci Os T, pH Cu+-108
Control 108 233.0 0.36 1.29 3.95 0.11
g s - NaCl 106 229.0 0.33 1.29 3.92 0.12
%‘ = £ FeCls 10.2 2270 | 0321 | 1.27 3.94 0.11
as | O NazSOs 10.9 218.0 027 | 119 | 3.9 0.13
ZnSOs 105 216.0 0.23 1.70 3.73 0.19
Control 143 243.0 0.49 1.58 3.81 0.15
S s - NaCl 15.1 242.0 0.46 1.56 3.81 0.15
:%', = £ FeCls 145 241.0 0.43 155 3.83 0.15
as | O NazSOs 15.9 235.0 037 | 151 | 385 0.14
ZnSOs 16.2 232.0 0.32 151 3.82 0.15
Control 16.9 246.0 0.53 1.64 4.63 0.33
.- - NaCl 16.9 241.0 0.53 1.64 0.55 0.55
‘;% = £ FeCls 16.3 236.0 0.51 1.64 0.66 0.66
a3 O Na;SO;4 17.01 236.0 0.51 1.63 0.56 0.56
ZnSOs 17.4 233.0 0.50 1.63 0.46 0.48

Note: Pp-the rate of photosynthesis (amount of absorbed CO;) (umol CO, m?s1), gs -permeability of stomatal cells
(mol CO, m?s?), Ci- concentration of CO; in intercellular spaces (umol CO, mol?), T, -transpiration rate (mmol
CO, m%s1). Cys-concentration of hydrogen ions at appropriate pH (amount), mkev/day

Accuracy indicator is less than 3%.
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Different results were obtained on the amount of CO: in the intercellular spaces. Thus, C;
received the highest value in the control and maintained this result on the 10th, 20th and 30th
days of plant development. Regarding the comparison of the effect of salts, due to the high
amount of CO2, NaCl is in the 1st place, FeCls is in the 2nd place, Na2SOs is in the 3rd place,
and ZnSQOy is in the 4th place. As it can be seen, ZnSO4, which ranks first in terms of Pn, ranks
last in terms of Ci. The change in the value of Gs was completely in accordance with that in C;,
and the intensity of T-transpiration occurred adequately to Ph.

Accordingly, the activity of H*-pumps operating in the roots of the cotton plant increased
adequately to Pn and T, on the 10th and 20th days of development, and on the 30th day of plant
development, it increased compared to ZnSOs in all taken salt types and concentrations (Table).

The concentration of ZnSO4 at 50 mM increased gradually according to the 10th, 20th,
and 30th day of cotton plant development. Nevertheless, the effect index of ZnSO4 received a
low value compared to the effect of other salts during the experiments.

After analyzing all the above, it can be concluded that ZnSO4 at a concentration of 50
mM leads to an increase in the intensity of P, and T, by activating the CA enzyme in comparison
with NaCl, FeCls, and Na>SO4. As a result, the organism is protected from the effects of stress
for a certain period of time (Table; Figure 2).
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Fig. 2. Effect of chlorine and sulfate salts on the dynamics of change of CA enzyme activity in the leaves
during the ontogeny of the cotton plant. 1 - control; 2 - 50 mM salt; 3 - 100 mM salt.
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The active and stimulating effect of ZnSO4 can be explained by the presence of Zn?* ions
in its composition. So, since the Zn?* ion is a coenzyme of the CA enzyme, the CA enzyme
localized in the root and leaf cells becomes more active in the presence of this ion and ensures
the high speed of photosynthesis. At low concentrations of ZnSQOg, the decrease in CA activity
leads to the weakening of CO> diffusion (Fig. 2).

It is shown in the literature that salt stress causes the closure of stomata for
photosynthesis, the weakening of CO> diffusion due to the thickening of the mesophyll, etc.
[Flexas et al., 2008].

Different ways of adaptation of organisms to external environmental factors have arisen
in the process of evolution. The conducted studies show that plants can fully adapt to the
environment by inducing genes responsible for some biochemical, and morpho-physiological
changes while adapting to stress [Chaves et al., 2003].

Due to the accumulation of excess Na* and CI" ions in chloroplasts during salt stress, the
thylakoid membranes are damaged, the amount of chlorophyll pigment is reduced due to its
disintegration, in this connection, the electronic transport cycle is disrupted and
photophosphorylation is inhibited [Akram, Ashraf, 2011].

The above results are closely related to the mineral nutrition of plants. From this point of
view, the dynamics of changes in the activity of H™-pumps operating in the roots over time and
under the influence of various salts were considered. As can be seen from Table 1, the activity of
H+-pumps increases over time under conditions where the concentration of salts does not
change. The increase in the activity of the pump was completely adequate to the activity of NR
and CA (Table 1; Figure 1, 2).

lyengar and Redi show that the effect of salinity on the intensity of photosynthesis is
related to 1. decreased CO> permeability as a result of dehydration of the cell membrane; 2. ion
toxicity; 3. reduction of CO2 concentration due to closing of stomata; 4. early cell aging and
structural disorders; 5. changes in the enzymatic activity due to changes in the structure of the
cytoplasm [lyengar, Reddy, 1996].

lyengar and Reddy effect of salinity on photosynthesis intensity reduction of CO2
permeability as a result of cell membrane dehydration; lon toxicity; A decrease in CO2
concentration due to the closing of the mouthpieces; Early cell aging and structural disorders;
They show that changes in the structure of the cytoplasm are related to changes in enzymatic
activity [lyengar, Reddy, 1996].

Since the carbonic anhydrase enzyme carries out the diffusion of CO, from the stomata
cells and its transport to the carboxylation centers in photosynthesis, it increases its intensity by
having a stimulating effect on photosynthesis. These results show that CA has adaptive
properties (Figure 2).

4. Conclusion

It was determined that sulfate salts at a concentration of 50 mM have a more stimulating
effect on the growth and development of cotton plants, and this effect is more intense. 50 mM
ZnSO4 stimulates plant growth, development, and yield by increasing carbonic anhydrase
enzyme activity up to 50% compared to 50 mM NaCl, 50 mM FeCl3, and 50 mM Na>SO4. We
can consider that the intensification of the NR enzyme activity in the root and leaf, depending on
the radiation dose and the concentration of salts, plays an important role in the growth and
development of the plant, as well as increasing its yields due to the values of biometric
indicators.

17



References

1.

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N. Gambarova, F. Asadova, Effects of different concentrations of NaCl on the germination
and growth of seedlings of mono- and dicotyledonous plants // Aktualnie problems
Bioekologii. Collection of mater. Il Intern. Scientific-practical. Conference, MGOU: 2010, p.
154-156
Akram M.S., Ashraf M. Exogenous application of potassium dihydrogen phosphate can
alleviate the adverse effects of salt stress on sunflower // J. Plant. Nutr., 2011, v. 34, p. 1041-
1057

Babayev T.A., Bunyatov A.R., Afandiyev G.J. et al. Application of calculation technique
and the mathematical theory of experiment in scientific research. Baku, EIm, 1999, p. 102
Blum A. Breeding crop varieties for stress environments // Critical Rev. in Plant Sci., 1986,
V. 2, p. 199-237

Bradford, M.M. A rapid and sensitive method for the quantitation of microgram quantities
of protein utilizing the principle of protein-dye binding // Analytical biochemistry, 1976, v.
72, Ne 1-2, p. 248-254

Chaves M.M., Maroco J.P., Pereira J.S. Understanding plant responses to drought-from
genes to the whole plant // Functional Plant Biology, 2003, v. 30, p. 239-264

FAOQ. Water quality: agriculture as water polluter. 2012

Flexas J., Ribas-Carbo M., et al. Mesophyll conductance to CO>: current knowledge and
future prospects // Plant, Cell and Environment, 2008, v. 31, p. 602-612

Ferrari T.E., Varner J.E. Substrate induction of Nitrate reductase in Barley Aleurone Layers'
// Plant Physiol. 1969, v. 44, p. 85-88

Galvani A. The challenge of food sufficiency through salt tolerant crops // Rev. Env.
Biotech., 2007, v. 6, p. 3-16

lyengar E.R., Reddy M.P. Photosynthesis in highly salt tolerant plants. USA: Marshal Dekar
and Betan Rose, 1996, 909 p

Khan N.A., Syeed S. et al. Application of salicylic acid increases contents of nutrients and
antioxidative metabolism in mungbean and alleviates adverse effects of salinity stress //
Intern. J. of Plant Biology, 2010, v. 1, p. el

Kim J.Y., Seo H.S. In vitro nitrate reductase activity assay from Arabidopsis crude extracts
// Bio-protokol, 2018, v. 8, iss. 07, pp. 1-6

Koyama L.A., Terai M., Tokuchi N. NR-ase activities in plants from different ecological
and taxonomic groups grown in Japan // Ecol. Research, 2020, v. 35, iss. 5

Lina A.K., Masakazu T., Naoko T. Nitrate reductase activities in plants from different
ecological and taxonomic groups grown in Japan // Ecol. Research, 2020, v. 35, iss. 5

Liu H., Muhammad A.R., Liu X., et al. Physiological and comparative proteomic analysis
reveals different drought responses in roots and leaves of drought-tolerant wild wheat (T.
boeoticum) // PLoS ONE, 2015, v. 10, No. 4, p. 1-29

Rickli E.E., Chazanfar S.A., Gibbons B.H., Edsall J.T. CA from human erythrocytes.
Preparation and properties of two enzymes // J. Biol. Chem., 1964, v. 239, p. 1065-1068
Wettstein D. Chlorophyll-lethal and submicroscopic form changing of plastids // Exp. Cell
Res., 1957, v. 12, p. 427-506.

Wilbur K.M., Anderson N.G. Electrometric and colometric determination of carbonic
anhydrase // J. Biol. Chem., 1948, v. 176, p. 147-151

Wintermans J., De Mots A. Spectrofotometric characteristics of chlorophyll a and b and
their pheophytins in ethanol // Biochim. Biophys. Acta., 1965, v. 109, p. 448-453

18


http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Liu%20H%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Sultan%20MA%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Liu%20Xl%22

BJIMUAHUE PAINALIMNU U PA3JIMYHBIX BU/IOB XJIOPHBIX U CYJIb®ATHBIX
COJIEH HA JUHAMUMKY M3MEHEHUS AKTUBHOCTH ®EPMEHTOB
HUTPATPEAYKTA3bI U YIVIEPOAHT'UAPA3bI B OHTOI'EHE3E XJIOIIKA

I'.I'. baGaes, I11.J. Anexkneposa, I'.A. Adues, 3.C. I:xadpapos

Pe3zrome: B 3TOM mccienoBaHuM M3YYCHO BIUSHHE Kak y-paguaruu B padimdsbix nozax (K, 5, 10, 50,
100, 200 I'p), tax u xmopHeix (NaCl, FeCls) u cynmpdarubix (NazSOQs, ZnSO4) coneit B pasinuyHbIX
kornerTpammsax (K, 5, 10, 50, 100, 200, MmM) Ha AWHAMWUKY W3MEHEHUI aKTUBHOCTH (PepMEHTOB
Hutparpenykrasbl (HP-aza) m kapOoanruapaser (KA) B KOpHSIX M JHMCTBSIX XJonka Buna ['sHmxa-182
poma Gossypium hirsitum L. Ha pasHsIX dTamax ero oHroreHesa. IIpu 5ToM CHadaja OBUIH OIpENEIEHBI
ONTHMAJTBHBIE T03bI ¥ 3HAYEHUS KOHIICHTPAINH Ha Ka)K/IOM dTare OHTOreHe3a pacteHus. Jlanee B mepruon
OyTOHHM3alMM M LBETCHUS B 3THX /J03aX M KOHICHTpalusx Oblja HCCIeOBaHA AWHAMHMKA W3MEHEHUS
AKTUBHOCTH 3THX (epMeHToB uepe3 kaxnaeie 10, 20 u 30 nHeil. Beutn momyuyeHbl BHeUaTISIOIINE
pe3yIbTaTHI.

Knioueswie crosa: Gossypium hirsitum L., paguarus, Bubl coseit, aktuBHocTh HP-KA, ananrarms

PAMBIQ BITKILORININ ONTOGENEZINDO RADIASIYANIN, MUXTOLIF NOV
XLOR VO SULFAT DUZLARININ NITRATREDUKTAZA VO KARBOANHIDRAZA
FERMENTLORININ AKTIVLIKLORININ DOYiSMO DINAMIKASINA TOSIRI

H.Q. Babayev, S.E. 9lakbarova, H.A. Abiyev, E.S. Caforov

Xiilasa: Bu isdo y-siialanmanin, miixtolif nov xlor (NaCl, FeClsz) va sulfat (Na,SOs4, ZnSO4) duzlarinin
miixtolif doza (K, 5, 10, 50, 100, 200 Qr) va gatiliglarmm (K, 5, 10, 50, 100, 200, mM) Gossypium
hirsitum L. pambiq cinsinin Ganca-182 ndviiniin ontogenezinin ayri-ayri marhalalorindo onun kok vo
yarpaqlarinda nitratreduktaza (NR-aza) vo karboanhidraza (KA) fermentlorinin aktivliklorinin doyisme
dinamikasina tasiri tadqiq edilmisdir. ©Ovvalca bitkinin ontogenezinin hor bir marhalasinds optimal doza
vo qatilig hoddi tapildigdan sonra homin doza vo qatiliglarda bitkinin inkisafinin qongolomo vo
cicoklomoyo hazirliq dovrinde hor 10, 20 vo 30 giindon bir fermentlorin aktivliyinin doyisma
dinamikasina baxilmis vo digqgati calb edon naticalor alinmigdir.

Acgar sézlar: Gossypium hirsitum L., radiasiya, duz novlari, NR-KA aktivliyi, adaptasiya
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