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Physiological and Genetic Changes Induced by
Ridonet in Soybean Test System

Ketevan Chikvinidze
Doctor of Biology, Associate Professor, Akaki Tsereteli State University
Nino Margvelashvili
Doctor of Biology, Associate Professor, Akaki Tsereteli State University

Technogenic progress has led to the release and accumulation of particularly hazardous genotoxic
substances (xenobiotics) in the biosphere among factors causing environmental pollution. Knowledge of all
aspects of their effect on the biosphere is of great importance. The pesticides used in agriculture are
particularly interesting, which are distinguished by their persistence in the environment, migration, ability to
accumulate in food chains, and along with general toxic action, they are also characterized by biological
activity.

To study the recombinogenic and mutagenic activity of xenobiotics, soy was used as a test system. The
advantage of this test system lies in the fact that the registration of somatic-genetic disorders can be studied
in the very first generation. It is also possible to differentiate mutagens according to the phenotypic changes
they cause.

Keywords: xenobiotic, pesticide, soybean, test system, recombinogenic activity, genotoxicity, mutation.

The test-method required for determining the genetic activity of xenobiotics is less useful for accounting for
generative mutation. That is why such test systems have been developed, which are based on the
registration of mutations occurring in somatic cells.

In plants, somatic mosaicism - variegation (both spontaneously and as a result of induction) occurs
with a fairly high frequency. The genetic mechanism underlying this phenomenon is diverse. In
particular, it is caused by mutation of the plastome and nuclear genome (breakdown of
chromosomes, deletion, mitotic crossover).

It is interesting to study genotoxicity and mutagenic activity on plants since these drugs transform
promutagens into mutagenic compounds when they get into them; Xenobiotics are inducers of
oxidases, and at the same time, the degree of induction depends significantly on the content of the
enzyme in the plant and the chemical nature of the transformation products of the toxicant.
Pesticides also have the ability to accumulate, which poses a threat to both consumers of
agricultural products and the gene pool of plants.

The soybean belongs to the few groups among higher plants for which a simple test system has
been developed to detect mutagenic substances. It is possible to determine the nature of genetic
disorders and potential mutagens by phenotypic changes in it. The soybean Glycine max (L)
MEER) line L665-1237, developed by Vig and Paddock on the T-219 variety, was used in the
trials. The plant is diploid, heterozygote Y"y" (gene y" is semi-dominant and controls chlorophyll
synthesis). The seeds obtained from it give rise to three phenotypically different sprouts.

The study aimed to study the effects of the broad-spectrum fungicide Ridonet’s (Metalax
80+Mankotseb 640) genetic activity on the genetic apparatus of soybean germination
(recombination process, induction of direct mutations and reversions) and physiological
characteristics (germination ability and growth intensity).

The seeds of heterozygous Y"y" plants were treated with different concentrations of the pesticide
Ridonet (0.02%, 0.04%, 0.06%, 0.08% and 0.1%) with 24-hour exposure. Three phenotypic classes
emerged - green (Y"Y"), lettuce green (Y"y") and yellow (y"y") in a ratio of 1:2:1. Single (green,
yellow) and double (half-green, half-yellow) spots were recorded in heterozygous lettuce (Y"y")
plants. Increasing the concentration of Ridonet leads to an increase in the frequency of induction of
all three types of spots. We calculated the frequency of formation of yellow and green spots. At a
concentration of 0.1%, the induction frequency of these two types of spots was approximately the
same and exceeded the spontaneous background. The dose-effect phenomenon was weakly
expressed. Yellow and green spots are caused by both mitotic crossover and point mutations and



deletions, while complex double spots are a direct result of mitotic crossover.

On the leaves of green homozygous plants (genotype Y'"Y”), lettuce green and yellow spots were
recorded. The formation of both types of spots is the result of a direct genetic mutation in the
somatic cell. The dose-effect phenomenon is not pronounced. The incidence of yellow spot
induction in these plants is much lower than that of lettuce green spots. Yellow spots on green
leaves occur as a result of a double mutation, which is rather rare.

According to the frequency of induced lettuce spots, we counted the reverse mutations - reversions
were done on the leaves of yellow homozygous y"y" plants. The formation of lettuce green spots is
the result of point mutations when a semi-dominant gene is transferred to a dominant state. These
spots can also be caused by the deletion and aberration of the chromosomes in which the y" gene is
present. In this case, too, the dose-effect phenomenon is weakly expressed.

We have studied the effect of Ridonet on a number of physiological characteristics (the ability of
plants to germinate and the intensity of growth).

The frequency of plant emergence was recorded in both control and experimental variants.
Germination in all variants was observed 4 days after sowing.

The germination process was completed on the tenth day and the number of germinated plants was
finally 98%. A stimulatory effect was observed when exposed to 0.02% and 0.04% solutions of the
pesticide Ridonet. Exposure to concentrations of 0.06%, 0.08% and 0.1% decreased germination
ability to some extent.

We studied the growth intensity of the soybean sprouts before the formation of three leaves. For
experiments, we selected plants of different phenotypes (naturally, genotypes) and observed them
for twenty-five days after germination. Growth stimulation in heterozygous lettuce green (Y"y")
plants was caused by exposure to drug concentrations of 0.02%, 0.06% and 0.08%. None of the
concentrations caused a sharp decrease in growth intensity.

In homozygous green plants (Y"Y") growth intensity was inhibited at the first (fifth day) stage of
observation. At this stage, in the case of all five concentrations of the drug, the growth rate of the
sprouts was clearly lower than the plants of the control variant. In the second stage of observation
(tenth day), these indicators were more or less the same.

Growth stimulation was practically not observed in homozygotes (y"y"), unless we exclude the
slight stimulating effect of concentrations of 0.02% in the fourth stage and 0.08% in the fifth stage.
A sharp decrease in growth at all stages was caused by a concentration of 0.1%.

Thus, the soybean test system is of medium sensitivity to the pesticide Ridonet. Soybean plants of
different genotypes showed different fluctuating attitudes to different concentrations of
xenobiotics. The most resistant were heterozygotes. All concentrations of the substance caused a
low frequency of mitotic crossing over. Low induction of complex double spots and simple spots in
heterozygous plants indicates low recombinogenic activity and weak mutagenic effect of the
pesticide.

In homozygotes (Y"Y") the frequency of direct mutations (lettuce spot) is higher compared to
double reverse mutations. A dose-dependent effect trend was observed.
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Prominent Georgian Scientist, Constructor, pedagogue

110 years have passed since the birth of a principal constructor and a founder of tractor and
agricultural machinery construction, mountain agriculture and subtropical culture machinery
systems, laureate of Lenin Prize, hero of socialist labor, academician of Georgian Academy of
Agricultural Sciences, doctor of technological sciences, prof. Shalva Kereselidze.

Shalva Kereselidze was born in 1913, 26" of December in the village Pharvanisi, in
peasants’ family. He received secondary education in the region of Oni, and then he went to Thilisi
and graduated from the Thilisi Agricultural Institute-The Faculty of Mechanization in 1936, starting
fulfillment of his lifelong dream- mechanization processes of Agricultural Production operations.

After graduating from the higher education institution he entered Tea and Subtropical
Cultures Research Institute (Anaseuli) due to the fact that there were barely any scientific
coordinators he went to Moscow in order to continue his studies. Soon he was taken to the World
War 1l. After being wounded he returned and in 1943 started working as an assistant of the
department of tractors and automobiles. In 1946 after defending dissertation Mr. Shalva was elected
as a docent, deputy of the dean of the Mechanization Faculty. This period is marked as a starting
point of his scientific-pedagogical work.

The first Agricultural Machinery Construction Bureau was founded in Thilisi, 1949. Shalva
Kereselidze became the head of the bureau. He gathered the team of other young prominent
graduates and specialists, full of affection and devotion to work and homeland. Acad. Sh.
Kereselidze is achnowledged to a founder of agricultural — industrial machinery constructing in
Georgia.

Under the order of I. Stalin Sh. Kereselidze moved to Kutaisi in 1952 to work as a head of
the department of tractors and automobiles at the Agricultural Institute (Institute of Ssubtropical
Agriiculture of Georgia), which was later reestablished in Sukhumi. A Tea harvesting machine “lss-
Jomnzggem“-Blib-16/13" was soon tested, which was invented by him and his team of scientists.
Small size Tractor “Rioni” was constructed under his supervision in Kutaisi Auto Mechanical Plant.
The invention promoted foundation of tractor constructing plant of Georgia.

In 1961 docent Sh. Kereselidze successfully defended dissertation and became professor; the
same year he was acknowledged as an honoured inventor.

After 1962 Mr. Shalva moved to Thilisi and was appointed as a deputy director of Georgian
Agricultural and Electrification scientific-research institute of K. Amirejibi and head of Tea
Laboratory. He guided the process of creating agricultural machinery constructing plant in Thilisi,
where he managed the process of creating serial production of tea harvesting machinery complexes.

In 1967 prof. Shalva Kereselidze and his construction team (T. Tcheishvili, D. Nasaridze, G.
Oganezovi, G. Ediberidze, S. Darjania) received a very prestigious award in USSR- Lenin Prize.
Mr. Shalva was later awarded with honorific title “Hero of Socialist Labor”.

In 1971 Sh. Kereselidze successfully supervised establishment of a very prestigious institute
in the USSR under the name “ Mountain Agriculture and Subtropical Culture Machinery Scientific-
Research and Construction Institute” (BHUMropcensmapm).

In 1972 prof. Sh. Kereselidze was acknowledged as a principal constructor of the above-
mentioned machinery systems.

Mr. Shalva created initiation which finally ended competition between tea harvesting
machinery Blsg-16/13 and Bs-900/650;

In 1974 professor Shalva Kereselidze was resigned by the orders of the first deputy premier



of the USSR. Due to the fact that he objected purchase of tea harvesting machinery from Japan,
later Mr. Shalva proved to be right.

1. Professor Shalva Kereselidze was appointed as a head of the subtropical and mountain
agriculture research laboratory, which was created by him, where he worked for a very long time.
This period is prominent for creation of reactive engines in order to regulate temperature during
short term frosts and summer heat.

2. Fixing concrete piles in the rows of tea plantation, in order to maintain high productivity
of tea.

3. So called differentiated tea pruning process against quality damage of tea during
transportation and heating.

Authors:
prof. Shalva Kirtadze, academician  Napoleon
Karkashadze, academician Revaz Makharoblidze,
academician Jemal kacitadze, academician Roland
Kopaliani, prof. Rani Tchabukiani, prof. Tamaz Canava,
prof. Nugzar Ebanoidze, prof. Meri Revishvili, prof.
Ketevan Kintsurishvili.
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Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publi-
cation. Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Econo-
mics, Chemistry, Technology, Engineering, Biology and Consumers Services. It is published once a year.
Articles published in the journal are internationally recognized. The journal aims at contributing the develop-
ment of science and promoting scientists of different fields by immediate publication of their researches and
recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be publis-
hed in original language), summaries must be in two languages (Russian, English). Number of authors is li-
mited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left_ 2,5
cm, right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tab-
les, summary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “pub-
lisher”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

The article will be peer-reviewed and published by editorial board.
Artlcles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the pri-
ce.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX .
Faculty of Agrarian Studies.
Chief editor: Lortqgifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention !
E-version of paid check must be attached to the article:
E-mail: agronews2016@gmail.com
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K BHUMaHUIO aBTOPOB.

Kypnan « ArpoNews» 3To cepHiiHOe W31aTeNbCTBO, KOTOPHIHA cTanaapTHbi HoMep (ISSN2346-8467)
peLeH3UpHOE U pePEepUpHOE H3AATENBCTBO. OTOT HKypHAl II€4aTaeT pe3ylbTaTbl HCCICJOBAaHHWHU IO
arpapHbIM, XMMHYECKUM, WHKCHEPHBIM U TEXHOJIOTHYECKHM HAyYHBIM OTpAacisiM. DTOT JKypHAII M3MaETCs
oIuH pa3 B rof. CTaThH NpEICTaBICHHBIE B )KypHAJe MPEACTABISIOT — TPYJbl MEKIYHAPOAHOTO yPOBHS.
Lenp >xypHama — cHocoOCTBOBaTh pa3BUTHIO HAyKH, OINEPATUBHOE H3IATENILCTBO  JIOCTHIKCHUH
CIELUAIHNCTOB, a TaK K€ MaTepualibl ¥ pe3yNbTaThl UccienoBannii. CTaTbu NPUHUMAIOTCS Ha IPY3MHCKOM,
AHIIIMIICCKOM, PYCCKOM s3bIKax (10 YCMOTPEHHIO aBTOpa CTaTbU ME4aTaloTcs Ha OPUTMHAIBHOM SI3BIKE)
KonmuecTBo aBTOPOB HE JOKHO MPEBUIIATH MATH YEJIOBEK.

Tpe6oBanus k 0popMIeHNIO HAYYHBIX CTATEMH:

* OOBIOM CTaThU HE JOJDKHO OBITH MEHbIIE 3 cTpaHull U He Oombire 10 crpanun (Ha Oymare A4 ¢opmara,
rae ¢ uHTepBasioM 1,15 mome ¢ Bepxy 3cMm. cHu3y 2,5 cM., ciueBa 2,5cM. cmpaBa 2cM. ab3ar 1 cMm. 6e3
HyMepanuy CTpaHWHHI ¥ IEPEHOCOB) C yUETOM YepTexeil, TaOuI, pe3loMe U JINTEPaTypHI.

*CraTbsl NOJDKHA OBITH BHINOJHEHA TEKCTOBBIM pepakTopom Word.

* JI71sl Tpy3WHCKOT'O TEKCTa JIOJDKHO OBITh UCTIONB30BaH mpudT - Sylfaen ,11pt.

*J151s1 aHrIMICCKOTO U pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* HasBaHue ctathH, 14pt. Bold.

*C mpOIyCKOM OJJHOM CTPOKU — UMsI M (haMuitus aBTopa (aBropos). Bold.

*C NpoIyCcKOM OJHOW CTPOKH Hay4HbIe KayecTBa U MecTo paboTsl 12pt.

*C mpoIyCcKoM JBYX CTpOK — aHatomus cTatbu 10pt ( He Oombine 500 meyaTHBIX 3HAKOB)

* CHIpoIyCKOM OHOHN CTPOKH-COJEP)KaHNE CTaThH.

*C IpOITyCKOM OJTHOM CTPOKH — CITMCOK MCIIOIb30BaHHON JINTEPATYPhI, (paMUIIMs aBTOPOB, Ha3BaHUS TpyJAa

( M31aTeNnBCTBO, TOPOJ, TOJI, YUCIIO CTPAHMUL], WILTIOCTPAIIHH).

*C mporyckoM oHO#t cTpoky, Pesrome (Abstract) Ha aHTIHIICKOM SI3BIKE,4TO TOIDKHO COCTOBJIATH IOJIOBHHY
CTaTbU MPEJICTABICHHON Ha TPYy3HMHCKOM M PYCCKOM s3blkax (HazBanue cratbu 14 pt Bold; ums u
¢damunus aBropa(os) 12 pt Bold; nayunas crenens, 3Banne, Mecto paboThI, TOpo, ctpana 12 pt, mpudt
Tekcta 12 pt);

* sl uepTexei n WILTIOCTpaliid B cTaThe OJDKEeH ObITh Mcnojib3oBad JPEG wiun BMP — ¢opmar.

*MaremaTtrueckue GOpMyIIBI JOJDKHBI OBITH HCTIONB30BaHbI Equation pemakropom.

* ABTOp OTBETCTBEHEH 3a COIEP)KaHUEH KaueCTBO CTAThU.

*OTHIM aBTOPOM JIOJDKHO OBITH MPEACTABICHO He Ooiiee 3 CTaThH.

*CraThst AN TyONWKaOUM JOJDKHA OBITH TIpeACTaBiieHAa Ha Oymare (OOUH JK3eMIUIIp) W B IJIFOOOM

JIEKTPOHHOM BHJIE.

*BBIMyCK >KypHaJa OCYIIECTBIISIETCS 32 CUET aBTOPOB.

* CTOMMOCTD OJHOI cTPaHUIBI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OAMH IK3eMILISIP KYPHAJIa.
JleHe:kHbII mMepeBo/1 ocyliecTBiaAsieTcsl Yepe3 Kyrancckmii puiauan TBC G6anka.
GE63TB7524336080100002
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