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Abstract: The present work has been devoted to the study of biometric indicators of vegetative organs of
bean plant in the conditions of separate and joint effects of different concentrated salt and y-radiation with
different doses. It has been established that though salt and radiation stresses have to inhibit effect both on
the growth of bean plant and on biomass collection separately in certain concentrations and doses, they
have a stimulating effect on the mentioned processes in the specific combination of salt concentration and
radiation dose. It is considered that the irradiation of seeds in certain doses before sowing can protect the
plant from the damaging effect of salt stress in certain concentrations.
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1. Introduction

The plants are exposed to extreme environmental factors throughout their ontogenesis. It
has been established that as the physiological-biochemical processes occurring in organisms as a
result of slowing the growth of plants due to the effect of stress factors weaken, their
productivity and economic indicators decrease [1, 2, 3, 7]. Based on the results of numerous
studies, it can be said that in stressful conditions, plants try to protect themselves from the effect
of stress by making certain changes in the metabolism [5, 6, 8, 9, 10, 11].

The main purpose of this work is to study the effects of different concentrations of salts
and gamma-rays with different doses on the biometric indicators of the vegetative organs of the
bean plant at the beginning of its growth.

2. Materials and Methods

Dried bean seeds (Sevinj sort) taken as the object of research, were irradiated at the doses
of 1, 5, 10, 50, 100 and 200 Gy. The irradiation process was carried out using the ®°Co-source in
the RUXUND-20.000 radiation device at the “Isotopic Radiation Source” Scientific-
Experimental Complex of the Institute of Radiation Problems.

In the laboratory conditions, both irradiated and control seeds were seeded in Petri dishes
with 20 seeds in each dish and the obtained 3-day sprouts were transferred to 400 ml vegetation
containers in two variants. At this time, the sprouts obtained from the non-irradiated and
irradiated seeds were transferred to the same volume glass containers filled with salt solutions
with 1, 5, 10, 50, 100 and 200 mM concentrations accordingly, and covered with a black coating
(Figure 1).
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In control samples, sprouts were transferred to glass containers with ordinary tap water
instead of salt solutions. The investigation of biometric signs of plants has been carried out with
the help of ordinary geometric methods.

The statistical processing of the results was carried out according to Lakin [4].

Fig. 1. Cultivation of bean plant in separate variants

3. Results and Discussion

It has been established from the observations and measurements that the changes in the
trunk and root systems of the plant occur depending on the radiation dose and salt concentration.
As it is seen from Figure 2, while the growth of the trunk is slowing down at 200 Gy radiation
dose, the root system of plants is more grown than control. In this case, the length of the primary
root is 0.5 times shorter than the control, while lateral roots grow well and increase their length
by about 2 times. The length of the trunk was ~ 2.5 times shorter than the control (Table 1). As it
is seen from Table 1, the interesting view has been observed at 5, 10, 50, 100 Gy doses. The

radiation dose of 5 Gy had a more slowing effect on the growth of both the root and the trunk
than the radiation dose of 10 Gy.

Fig. 2. Morphogenesis of bean plant at different radiation doses

In contrast, while the length of the roots is the same as the control in both variants at 50
and 100 Gy radiation doses, there are 54% and 70% differences in the length of the trunk,
respectively, than the control.

One of the most important issues in biometric studies is the separate identification of the
masses of the plant and its organs and their comparative analysis.
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It is clear from the results of the mass of the individual organs of the plant that radioactive
radiation can dramatically increase biomass collection in leaves at 1 Gy dose. An increase in the
mass of roots is observed at the radiation doses of 50 and 100 Gy. The total mass of the plant
was recorded at 5 and 50 Gy radiation doses.

Table 1.
The effect of radioactive radiation on the biometric indicators of bean plant
5E |3 E|§E |: £33 |2 2|2 B
4E |4 EJE e E|sE | E £ &
- =
Control | 25+ 1104+2,2 | 62+2,4 | 200+10 |11+0,3 | 19+0,5 | 198+9,9
0,5
s | 1Gy 36+0,7 | 140+5,6 | 80+4 220+8 16+0,6 | 22+0,8 | 209+10,4
% 5Gy 31+0,2 | 165+4,9 | 55+2,2 | 220+9 13+0,6 | 18+0,7 | 238+9,5
S |10Gy |30+0,6 | 155+7,7 | 40+2 195+7,8 | 12+0,6 | 14+0,4 | 187+9,3
._‘g 50Gy | 35+0,4 | 95+4,7 | 60+3 155+7,7 | 13+0,5 | 36+1,4 | 243+9,7
& 100Gy | 26+0,7 | 125+5 |65+2,6 |190+5,7 | 14+0,5 | 35+1,4 | 164+8,2
200Gy | 31+0,9 | 65+1,9 | 35+1,05 | 100+3 11+0,5 | 22+1,1 | 214+10,7

The next stage of the investigation was devoted to the study of plant samples cultivated in
salt solutions with various concentrations.

The results show that the growth of surface vegetative organs of sprouts cultivated at
50mM, 100mM and 200mM concentrations has stopped, and the root system has grown very
well. The sprouts have grown normally in the concentration of 1mM, 5mM, and 10mM (Figure
3).

Fig. 3. Morphogenesis of bean plant in different salt concentrations
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Despite the fact that the growth of plants in the control variants is normal, the organisms
of experimental plants are behind in terms of biomass collection. The results from this category
are given in Table 2.

The results show that while salt stress accelerated the growth of the leaf and trunk in the
1, 5, 10 mM concentrations, it had a slowing effect on the growth of the root. A decrease is
observed in biomass collection due to the effect of salt stress.

Table 2.
Effect of different salt concentrations on biometric indicators of bean plant
5E | sE | 5E |2.E| 85 Em |f.B
E 3L E |JLS|sE |5E |s£§

Control | 25+1 | 11045,5 | 62+1,8 | 200+11 | 11+0,5 | 19+0,7 | 198+10

I1mM | 32+0,9 | 150+7,5 | 40+1,2 | 19049,6 | 10+0,5 | 13+0,5 | 15147

smM 36+1,8 | 12745 | 43+1,7 |170+6,8 | 9+0,2 | 10+0,4 | 17649

Salt stress

10mM | 36+1,4 | 170+8,5 | 60+2,4 | 230+9,2 | 11+0,3 | 10+0,2 | 119+6

The third part of our study is devoted to the investigation of biometric indicators in salt
solutions with various concentrations (1, 5, 10 mM) at 5, 50, 100 Gy radiation doses (Figure 4).

Fig. 4. Effects of different salt concentrations on biometric indicators at the same radiation doses
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It has been established that the vegetative organs of bean plants cultivated in the solutions
with a low dose and low concentration grow better than control. However, there is obtained
completely opposite indicators from those results in salt solutions with high doses and high
concentrations. In this condition, the growth in plants weakened, and the morphogenesis in the
plant decreased accordingly (Table 3).

Table 3.
Effect of various irradiation doses and salt concentrations on biometric indicators of the
plant.
sE | 2 | 8E | £.E|l 85 | 25| f.5
1 E | JE 1E |1 SE|sSE |SE |5 <E
Control | 25+1 110+5,3 | 62+3,1 | 200+9 11+0,4 | 19+0,7 | 198+11
5Gr 40+2,3 | 15046 | 25+1,2 | 175+7,2 | 13+0,7 | 28+0,5 | 226+11,3
ImM
S | 5Gr 35+1,4 | 14047 |50+2,3 | 190+7,4 | 10+0,4 | 19+0,3 | 176+8,1
}3 5 mM
S | 5Gr 25+1,3 | 140+£5,6 | 70+2,5 | 210+8,1 | 7+0,1 | 25+0,6 | 142+6,8
_; 10mM
S | 50Gr 55424 | 155+6,2 | 35+1,2 | 190+7,3 | 30+1,4 | 64+1,6 | 299+10,9
c—*; ImM
2 | 50Gr 37+1,8 | 100+3 | 30+0,9 | 13045,6 | 9+0,2 | 29+0,6 | 190+6,9
o | 5mM
ﬁ 50Gr 40+2,1 | 110+3,3 | 20+0,6 | 130+4,8 | 13+0,4 | 19+0,3 | 170+7,8
£ | 10mM
‘UE) 100Gr | 38+1,9 | 100+3,5| 20+0,4 | 120+4,2 | 14+0,5 | 27+0,8 | 156+6,8
S | ImM
™ [ 100Gr |37+1,8|122+4,8|38+1,9 | 160+59 | 11+0,5 | 20+0,6 | 181+9
5mM
100Gr | 33+1,3 | 130+6,5 | 25+0,8 | 15545,7 | 11+0,3 | 27+1,2 | 115+4,9
10mM

The combination of 50 Gy and 1 mM draws more attention among the results obtained on
the double stress condition. In such a condition, biomass collection has the maximum value
compared to other variants. It can be assumed that a 50 Gy radiation dose can stimulate the effect
of salt stress with 1 mM concentration.
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N3YUEHUE BUOMETPUYECKHNX NOKA3ATEJIEM ®ACOJIN B YCJIOBHUSIX
COJIEBOTI'O M1 PAIMAIIMOHHOI'O CTPECCA

H.P. Kysauesa, [I:x.P. Opynxesa, I'.I'. badaes

Pesrome:  llpencraBneHHas pa®oTa  MOCBSIIEHA  HM3YYCHHIO  OMOMETPHUCSCKHX  IOKa3arenen
BEreTAlMOHHBIX OPTaHOB (PAcoN B YCIOBUAX Pa3fellbHOTO W COBMECTHOTO COJIEBOTO M PaJUAIlMOHHOTO
Bo3jeicTBUs. [Ipu 3TOM 00yYCHHBIC B Pa3HBIX PaIMAIlMOHHBIX J03aX ceMeHa (hacoiu ObUIN BBIPAICHBI
B pacTBOpax COJHM MPU Pa3HBIX €€ KOHICHTpalusx. BpUIO MOKa3aHO, YTO KaK COJEBOM CTpecc mpu
OTIpeITICHHBIX KOHIICHTPAIlUSAX COJH, TaK ¥ pPaJUHaldOHHBIA CTPecC MpPH OMNpPEIEeNIEHHBIX 033X
00y4eHHs B OT/IEIPHOCTH BBI3BIBACT MHTHOUPYIOIIEe JeCTBHE Ha POCT U pa3BuThe pacteHwus. [Ipu aTux
KOHIICHTPAIIMIX COJIM U J103aX OOJIyUeHHUS 3aMeUIICTCs TakKe MPOIece HaKOIICHUs: Onomacchl. OiHaKo
MIPH COBMECTHOM JICWCTBUU COJIM M PaJUAIH B ONMPEIEICHHBIX KOHIEHTPAIMSIX COJHM M J[03aX ramma
00ny4yeHns, Ha000POT, CTUMYJIHPYETCS POCT, pa3BUTHE W HakoruieHHe Omomaccel. [Ipenmonaraercs, 4to
MPEJIIIOCEBHOE OOJIyUeHHUE CEMSH B ONPEACICHHBIX [03aX 3allUIIACT PACTCHUsS OT HETaTUBHOTO
BO3JEHCTBHS COJIN.

Kniroueswie cnosa: haconn, bnoMeTpryecKue MoKa3aTeNu, MPeAnoceBHOE 00IydeHHE, COICBOM CTpecc.

LOBYA BITKISININ DUZ VO RADIASiYA STRESLORI SORAITINDO BIOMETRIK
GOSTORICILORININ OYRONILMOSI

N.R. Quliyeva, C.R. Orucova, H.Q. Babayev

Xiilasa: Toqdim olunan is lobya bitkisinin vegetativ orqanlarmin miixtalif qatiliqlt duz vo miixtolif dozal
y-stialanmanin ayriligda vo birgo tosiri soraitlorindo biometrik gostoricilorinin  dyranilmasine hasr
olunmugdur. Miiayyan edilmisdir ki, duz vs radiasiya streslori ayriligda miioyyan qatiliglarda vo miioyyan
dozalarda lobya bitkisinin ham boyatma va inkisafina, hom do biokiitlo toplanmasina ingibirlasdirici tasir
gostordiyi halda, duz qatiliginin vo slialanma dozasinin miiayyon kombinasiyasinda, aksins, adi ¢akilon
proseslora stimullasdirict tosir gostorir.Hesab olunur ki, toxumlarin sopindsan avval miioyyan dozalarda
stialandirilmas1 miiayyan gatiliglarda bitkini duz stresinin zodoalayici tasirinden miihafizs eds bilir.

Acar sozlar: lobya,duz stersi, radiasiya stresi, biometrik gostaricilor

75


http://dx.doi.org/10.17714/gufbed.2017.07.013



