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Dear Colleagues
Georgian Academy of Agricultural Sciences
holds an

International Scientific Conference

WHEAT IN EUROPEAN COUNTRIES AND GEORGIA
AS ONE OF THE ORIGIN OF WHEAT

Date of the Conference: October 02-04, 2019
Thilisi, Georgia
S Do

The Conference is sponsored by the Shota Rustaveli National
Science Foundation (MG-1SE-19-196)

Working languages of the Conference are: Georgian and English

Address: 51, Ivane Javakhishvili str, 0102, Thilisi, Georgia.

Georgian Academy of Agricultural Sciences
Tel.fax: (+995 32) 291 00 87;
E-mail: conference.gaas@yahoo.com
Webpage: www.gaas.dsl.ge

Contact details:
Elguja Shapakidze
e.shapakidze@gmail.com

(+995 577) 71 17 75;

(+995 32) 294 13 21.
Anatoly Giorgadze Tinatin Epitashvili
anatoliS@mail.ru n_epitashvili@yahoo.com
(+995 593) 31 41 43 (+995 599) 78 10 90

(+995 32) 294 13 29 (+995 574) 22 50 31
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ORGANIZING COMMITTEE

Name, Surname

Position

Guram Aleksidze
(Georgia)

Academician, President of Georgian Academy of
Agricultural Sciences, Project Manager, Chairman

Antonio Michele Stanca
(Italy)

Professor, University of Modena and Reggio Emilia.
President of the Academy of Georgofili, President of the
Union of European Academies for Sciences applied to
Agriculture, Food and Nature (UEAA), Co - Chairman

Acad. laroslav Gadzalo
(Ukraine)

President of the National Academy of Agrarian Sciences of
Ukraine; Co - Chairman

Acad. Givi Japaridze

Vice-President of GAAS, Co - Chairman

(Georgia)

Acad. Elguja Head of the Academician Department of GAAS, Project
Shapakidze Coordinator, Co - Chairman

(Georgia)

Doct. Anatoli Giorgadze
(Georgia)

Deputy President of GAAS, Executive Secretary,
Coordinator of Scientific Department of GAAS

Doct. Tinatin Epitashvili
(Georgia)

President Assistant of GAAS, Coordinator of International
Relations

Doct. Marine
Barvenashvili (Georgia)

Academic Secretary of the Scientific Division GAAS

Doct. Revaz Lolishvili
(Georgia)

Academic Secretary of the Scientific Division GAAS

D e
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CONFERENCE PROGRAM

October 01, 2019
Arriving of foreign participants and transportation to the hotel.

October 02, 2019

08:30 — 10:00. Exhibition of Georgian wheat varieties and products;
09:00 - 10:00. Registration of the participants;

10:00 -10:20. Opening of the Conference, welcoming speech;
10:20 — 12:00. Plenary Session;

12:00 — 12:30. Coffee Break;

12:30 -14:30. Plenary Session;

14:30 — 15:30. Lunch Break;

15:30 — 16:30. Summing up discussions;

16:30 — 19:30. Thematic tour.

October 03, 2019

09:30 — 12:00. Plenary Session;

12:00 — 12:30. Coffee Break;

12:30 — 14:30. Plenary Session;

14:30 — 15:30. Lunch Break;

15:30 - 16:30. Summing up discussions;

Approval of the Declaration and Recommendations of the Conference;
Closing of the Conference;

16:30 - 19:30. Excursion to the State Museum of Georgia.

October 04, 2019
09:30-17:00. Thematic tour to Kakheti.

18:00 — Conference closing dinner.

October 05, 2019
Individual departure of the international participants.

>N &
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CONFERENCE OPENNING
Acad. Guram Aleksidze - President of Georgian Academy of Agricultural

Sciences

WELCOMING SPEECHES

>

Otar Danelia - Chairman of the Agricultural Committee of the
Parliament of Georgia;

Mikheil Batiashvili- Minister of Education, Science, Culture and Sport
of Georgia;

Levan Davitashvili - Ministrer of Environmental Protection and
Agriculture of Georgia;

Antonio Michele Stanca (ltaly) - Professor, President of the Aacdemy of
Georgofili, President of the Union of
European Academies for Sciences applied to
Agriculture, Food and Nature (UEAA);

Acad. laroslav Gadzalo (Ukraine) - President of the National Academy of

Agrarian Sciences of Ukraine;

Acad. Georgi Kvesitadze - President of Georgian National Academy of
Sciences;
Acad. Archil Prangishvili — Rector of Georgian Technical University;

Zviad Gabisonia — General Director of Shota Rustaveli National Science
Foundation;

Representatives of Georgian scientific and educational societies;

> &
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INTERNATIONAL SCIENTIFIC COMMITTEE

Name, Surname

Position

Guram Aleksidze

Academician, President of Agriculture Academy of
Agricultural Sciences, Project Leader, Chairman of
Scientific Committee

Antonio Michele
Stanca (Italy)

Professor, President of the Aacdemy of Georgofili, President
of the Union of European Academies for Sciences applied to
Agriculture, Food and Nature (UEAA) Italy, Co-Chair of the
Scientific Committee

Michel Thibier
(France)

Professor, French Academy of Agriculture

Alexey Morgunov
(Turkey)

CIMMYT - International Maize and Wheat Improvement
Center, Head of Turkey Office, Co-Chair

Gustavo Ariel Slafer
Lago (Spain)

Professor, Research Institute of Catalonia

José Luis Araus Ortega
(Spain)

Professor, Universitat de Barcelona, Centre for Research in
Agrotechnology

Gogola Margvelashvili

Academician, Academician-secretary of the agronomy
scientific department of the Georgian Academy of
Agricultural Sciences, Deputy Chairman

Nodar Chitanava

Academician, Presidium Advisor of the Georgian Academy
of Agricultural Sciences

Otar Liparteliani

Corresponding Member of Georgian Academy of
Agricultural Sciences, Doctor of Agricultural Sciences

Levan Ujmajuridze

Doctor of Agricultural Sciences, Director of Agricultural
Scientific-Research Center

Tsotne Samadashvili

Doctor of Agricultural Sciences, Agricultural Scientific-
Research Center

Kakha Lashkhi Academic Doctor of technical sciences, Ltd ""Lomatogra’,
Director
ABSTRACT SUBMISSION

» The Abstract should be presented in the following way;
» The Conference accepts only electronic version of the abstract;
» The speakers are required to submit their proposals through registration.

14




PROCEDURE FOR SUBMISSION OF ABSTRACT AND FULL PAPERS

e Abstract should be submitted in English. For Georgian participants — in Georgian
and English languages.

e Abstract size should not exceed 300 words, it must be A4 format, Font Size must be 11

point, in 1.0. line space, and justified. Margins must be: Left 3.00 cm_ top 2.0 cm,
bottom 2.0 cm, 2.0 cm right.

* The length of the scientific paper should not exceed 6 pages, A4 format, font size 11,

line spacing 1.0; Margins: left-3.0 cm, Top- 2.0 cm, bottom- 2.0 cm, right -2.0 cm.
* Font for text in the Georgian language — AcadNusx, English language — Font Face
must be_Times New Roman;

* Tables, drawings, etc. in the TIFF format, 300 dpi; 600 dpi; formula — Microsoft
equation 2.0

e PROCEEDINGS OF THE STRUCTURE:
UDC,;
spacing;
Title of the article;
Font Size must be 14. Main headings should be centered, bold and all letters capitalized
spacing;
Author (s) Name
Full name of organization, city, country, E-mail;

spacing;
The main text;
spacing;
References (prepared in the APA format)
spacing;
Abstract in English (max 300 words);
The paper should be submitted in electronic version by E-mail:
conference.gaas@yahoo.com
KEY DATES:

o Notification of Conference participant - 01 August, 2019 ;
o Deadline for Abstract — 10 August, 2019;
o Full paper submission — 25 August, 2019
¢ International Scientific Conference - 02-04 October, 2019.
NOTE:
¢ In agreement with the Conference Organizing Committee, the poster
presentation of the scientific paper is acceptable;

e The Editorial Board reserves all rights not to publish the paper which does

not correspond to the theme and direction of the present conference;
15
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More than two articles from one author would not be accepted;

One article could have no more than four authors;

In case the author of the paper is not able to participate in the
conference, the organizers will send the participant an electronic version
of the conference proceedings;

The Editorial Board is in charge of the theme/subject of the conference
paper. The full responsibility for the contents, results and conclusions
provided in the article is given to the author.

Organizing Committee
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INTRODUCTORY SPEECH

Guram Aleksidze
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Doctor of Biological Sciences

Among numerous achievements of mankind, wheat has always occupied a special place during the
entire history of our existence. Its importance has particularly increased today, when man has reached the
peak of his development, when new necessary agricultural cultivars and products have been and are being
developed using the scientific and technological advances. Based on all the above, the importance of wheat
as a staple human food is going to increase in the future as well.

Georgian wheat is noted for its best properties and traits. It is also valuable because its genotype is
the carrier of strong genes resistant to pests and diseases and adverse environmental conditions. For these
properties are especially distinguished the endemic species — Zanduri and Dika, being widely used in the
world for developing quality and high-yielding cultivated wheats. It is universally known that Georgia is
one of the most important centers of wheat origin, this being evidenced by numerous archeological materials
and the existence of many endemic species of the wheat existing in our country. Out of 14 natural species
of wheat found in Georgia, endemic are:

Triticum p-colchicum, T. carthlicum, T. timopheevii, T, macha, T. zhukovskyi (8 000 years wheat seeds are
kept in Georgian National Museum).

As a result of study of the cultivated cereals of the genus Triticum, Georgia represents a center of
diversity of wheat species and concentration of initial varieties. It has been found that in this small
territorially over 65% of the wheat genus varieties are represented and, most important, 25% of this diverse
species is endemic and cannot be found in any other country of the world.

The Georgian wheat species have been found to differ from other species of the Triticale genus by
their genomic composition (genome G). Their genotype includes genes which, from the evolutionary-
phylogenetic, genetical and selection standpoint, precondition the presence in them of such valuable traits,
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as complex immunity to pests and diseases, resistance to sterility, ability to restore fertility, manifestation
of all the currently known types of lethality, high grain protein content, high adaptability, high elasticity of
the culm, resistance to lodging and shattering, easy-to-thresh ability, resistance to sprouting of grain in
standing crop, etc.; by employment of genetic and breeding, many new cultivars have been developed on
the basis of Georgian endemic wheat species, as well as immune, high-yielding and quality landraces and
forms and a completely novel germplasm for selection purposes.

Of much significance are the ways and the site of the origin, or domestication of wheat, which scholars use
to define differently. According by the work of famous Georgian scientists late Professor V. Menabde and
Professor L. dekaprelevich the origin of initial species of wheat should have been associated with the
participation of several genera of cereals, in particular Triticum, Aegilops, Agropirum and, probably, Secale.
A good example of the above is the fact that above mention five endemic species are spread within such a
small territory of Georgia as Racha-Lechkhumi. The Professor P. Naskidashvili and other Georgian
scientists also thinking that the first area of the wheat origin and domestication should have encompassed
much wider territory than the “Fertile Crescent” and the territories and countries within it, including the
South Caucasus, we consider quite reasonable and justified.

So principally I, as another Georgian scientists, thinking that it is necessary world scientists to study more
detailed of the cultivated and wild species spread in Georgia by using the up-to-date research methods,
which should become one of the priority tasks in the near future. One of the reasons to provide this
Conference in our country is to discuss this very important idea also.
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STRATEGY OF WHEAT PRODUCTION AND ITS PERSPECTIVES IN GEORGIA

Guram Aleksidze, Omar Keshelashvili
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
E-mail: guram_aleksidze@gmail.com

Wheat in Georgia is an endemic culture, which has a strategic agricultural importance determined
by its rich historical, agricultural and economic significance. According to world scientific literature, out of
20 wheat varieties, the origin of 12 - is Asia, the South Caucasus is the origin of 8 varieties, out of which 5
— is Georgian endemic varieties.

Totally, about 14 varieties and more than 150 sub-species, forms and aboriginal species have been
described in Georgia. According to endemic varieties and their forms, Georgia occupies one of the leading
places in the world.

At present, in the system of Agricultural development of Georgia, a distinctive place occupies grain
production, which determines food safety of the country. A malty-branch structure of Georgian Agriculture,
because of some objective conditions - natural and economic, does not provide the opportunity to produce
food and grain, namely wheat, in quantity enough to satisfy the needs of Georgian population, also of the
guests and tourists visiting Georgia.

If we consider the problem from the point of view of perspective development of technologies,
and achievements of selection and genetics, we can argue that Georgia will be able to supply wheat enough
to meet the demand in future. But today this problem remains within theoretical considerations.

As the data show, the resources Georgia owns is fodder crop (16,1%), import is — 647, tons, ( 78,1%), the
total amount is — 828,0 tons.

So, as it is clear from the data, 110 kg wheat is consumed per person which is 87,3% in compare
with the norm, but Georgia produces only 18 kg per person.

The problem calls for working out proper strategy of wheat production in Georgia, which will
ultimately reduce the amount of wheat, import; promote crop increase and production of high quality wheat.
To achieve this goal, it is necessary to grow the crop acreage and raise the farmers’ awareness and
knowledge how to farm wheat effectively with the help of advanced technologies.

Wheat production strategy considers the principle of intensification, which includes the following:
fertilization of soil, which means providing necessary moisture, aeration of soil, plant nourishment and
development of root system, which supports speedy development of the plant and optimization of sawing
norms - 180-220 kg per hectare.

In the result of calculation of economic parameters, it was stated that by 2025, autumn wheat area
will be 114,0 thousand hectares, and the crop will reach -434,0 thousand tons.

To achieve these results, it is necessary to:

o improve selection, seed growing and wheat sowing with high productive species;
o integrate purposeful plant protection measures;
o supply with material and technical resources, as well as with recommendations according to

agricultural zones;
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o create independent system of services necessary for product processing, selling, distributing and

supply.
Particular attention should be paid to scientific- research work which will provide scientifically proven

methodology of wheat growing and production. In addition, the government involvement in the process of
stable wheat growing and production is very important.

R Oe

BREEDING PROGRESS IN SMALL GRAIN CEREALS (BREAD AND DURUM WHEAT,
BARLEY AND OATS) FROM CONVENTIONAL TO NEW BREEDING TECHNOLOGIES

Prof. Antonio Michele Stanca
President of the Union of European Academies for Sciences applied to Agriculture, Food and Nature
(UEAA) , Modena and Regio Emilia University (Italy)

Small grain cereals (here including durum wheat, bread wheat, barley and oats) have been crucial
to the development of mankind providing a regular staple source of compounds - carbohydrates, proteins
,fat and secondary metabolites- since their domestication 10000 years ago.Human intervention has been a
decisive factor in the breeding of these species down through the millenia, the cultivars currently available
manifesting completely different traits from those found in either its original parent or in those populations
that have evolved in the wild. During the process of domestication, cereals have gradually accumulated
traits that facilitated agricultural production. Historically, genetic studies have their foundations in
Mendelian mutants, characterized by altered physiology and/or morphology. In this regard there are
examples of morphological mutations described in the past for which the gene/ genes responsible have been
recently cloned and characterized. An example is the Rhtb-1b gene that controls plant height in
Wheat which induces semidwarf plant due to the effect of a single nucleotide mutation, insentive to
giberellic acid and producing a new genotype capable to convert the majority of sugar into grain starch.
With this model the relationship between souce-sink has been deeply studied and a new varieties based on
the concept of "Improved Harvest Index" has been released with an impressive grain yield enhancement in
a wide area of environment.The results of this revolution are well Known. The question is "How can we
produce and supply sufficient food in the next 40 years without consuming more land?" On the basis of
the modern plant science, the answer is positive.

Structural and functional genomics,-the sequence of durum wheat, bread wheat and barley genomes
is available and oats genome sequencing is in progress- that merged in the integrative genomics, is
supporting a knowledge-oriented breeding to design the “Cereal for the Future “ in which good alleles will
be operating all together in a superior genotype. Structural genomics has developed EST sequences
databases and genotyping platforms based on different types of molecular markers. The new genomic
platforms based on NGS technologies are providing opportunities to advance radically in the discovery of
beneficial genes and alleles for breeding. Functional genomics use transcriptome analysis —i.e.
comprehensive and high-throughput analysis of gene expression for screening candidate genes, predicting
gene function, discovering cis-regulatory motifs and characterizing transcriptional regulatory
networks- models and reverse genetics. Genome-wide reverse genetics have been developed in to
understand the gene-function relationships, including both transgenic strategies, like insertional
mutagenesis or activation tagging and non-transgenic ones, like TILLING (targeting induced local lesions
in genomes).Even metabolomics —i.e. the characterization of metabolites present in a tissue in a specific
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environment condition- can be very informative. Integrative genomics deals with combining the different
data from these multiple omics technologies to study biological systems multilaterally. In particular, the
combined analysis of relevant amount of genotyping and phenotyping data, can give information useful for
genetic mapping and advance breeding programs. Genetic resources remain the basis for this flowchart.
For this reason, representative collections of existing natural genetic diversity are maintained worldwide
in situ and ex situ genebanks. New genetic resources are now developed for a more efficient phenotyping-
genotyping, like nested association mapping (NAM) populations-obtained by crossing diverse genotypes to
a reference parent- or multiparent advanced generation intercross (MAGIC)-based on the cross of several
parentals.

Talking about genetics, it is required to talk even of epigenetics: epigenetic effects have been shown
to be strongly involved in developmental and physiological processes in model plants.
Finally, from a practical point of view, what we need is not new: efficient and inexpensive tools to select
for agronomic and quality traits. Molecular markers developed in the last decades have been demonstrated
to be of great help, in particular for pyramiding resistance genes in a molecular assisted selection (MAS)
scheme of breeding. What is around the corner is GAS, Genomic Assisted Selection that means to build
breeding schemes based on the selection of large portions of the genome. This strategy have been
applied successfully in prebreeding-breeding for selecting genotypes improved for diseases resistance
and other agronomic traits. Transformation —GMO- and more recently a new technology Genome Editing
—CRISPR-CAS9- has been introduced in cereal research which allows genetic material to be added,
removed, or altered at particular locations in the genome. In addition Co2 enrichment studies are simulating
the increaseing CO; concentration by using FACE experiment to determine for C3 cereals variability a
correlation: increasing CO2 concentration enanches photosintesis?. Finally a new model for cereal growth
is designed by considering the microbioma at work around the roots.

R Oe

CEJEKISA O3UMOM NIIEHULIBI HA COBPEMEHHOM JTAIIE
B YKPAUHE
Spocaas I'agzano
IIpesunent Hanmonansnoit Akanemun Arpapusix Hayk Ykpaunsl, r. Kues, Ykpauna,
E-mail:prezid@naas.gov.ua

ITmennna — ofgHAa M3 BaKHEHIIHMX CENBbCKOXO3SMCTBEHHBIX KylbTyp. B MupoBoM MmacmiTabe Ha
CEeroJHs KOMIUIEKCHOH NpoOJIEMOH, SBISIETCSI CTPEMHUTENbHBIA POCT YMCICHHOCTH HACENEHUS TUIAHETHI,
KOTOpasi, Mo TporHo3aMm ydeHbix, K 2050 r. mpeBbicuT 9 Mipn yenmoBeK. OTO TpeOyeT yBeNIWYeHHS
MPOU3BOJICTBA CEJIbCKOXO3IUCTBEHHON MPOJYKIHMHM, B TOM YHUCJE O3MMOM MIlICHUIIBl. PelieHue 3Toi
po0JIeMbI CYIIECTBEHHO OCJIOKHSETCS B CBSI3H C INI00AIBHBIMU KIMMAaTHUYECKUMH U3MEHEHUSAMH, KOTOPBIE
COIIPOBOK/IAIOTCS] HECTAOMIBHBIMU TIOT'OIHBIMHU YCIIOBUSIMH, A€(DUIIUTOM BOIHBIX PECYPCOB, MTOBBILICHUEM
TEMIIEPATyphI BO3AyXa M KOHIIEHTPAIIUX YTJIEKHUCIIOT0 ra3a, BO3HUKHOBEHHEM HOBBIX U 00JIee arpeCCUBHBIX
BpeauTesel u pac Bo30ynurenei 6ose3Heil u T.11.

Poub cenexuum B CIOXKHOM KOMIUIEKCE 3ajlad, KOTOPbIE HEOOXOAMMO PEIIUTH JUIS TOBBIIICHUS
cTabuM3ay IPOU3BO/ICTBA 3epHA MIIIEHUIIBI, SIBISIETCSA OJHON U3 OCHOBomoararomux. OCHOBHAs 3a/1a4a
CEJIEKIIMOHHBIX YUPEKICHUN B MAPE U YKpanuHe CEIEKIIMOHHOE MTOBBIIIIEHIE TOTEHIHAla MPOYKTUBHOCTH
CO3/1aBAEMBIX COPTOB C COOTBETCTBYIOIIMMHM KAueCTBEHHBIMM IOKa3aTeNsIMU MPOAYKIMH. [J1aBHBIMU
aCmeKTaMH TEHETHYECKOTO YIy4IIeHHS YpPOKaWHOCTH O3WMOM TIIIEHHUIBl SABJSIOTCSA ITOBBILICHHE
a¢ddexTrBHOCTH (POTOCHHTE32; yMEHbIIICHHE WHTCHCUBHOCTH JIbIXaHUs; yBenudeHue 3¢ddexkruBHOCTH
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UCIIOJIB30BaHUS MAaKpO- U MUKPO3JIEMEHTOB IMUTaHUS UM CIIOCOOHOCTH (POPMHUPOBATH YPOKAMHOCTh IIPU
ux IuMuTe; dGdexTrBHAS peyTHIN3anus MUTATEIbHBIX BEIIECTB B PACTCHUH; YBEINYECHHE 36pHOBOM 10N
B 0011eii OMomacce pacTeHus U T.11.

OCHOBHBIMM  CENIEKIMOHHBIMM  IIEHTpaMH YKpauHbl CErOAHA JIOCTHUTHYTO IIOBBIIIEHUE
MOTEHIIMATBHON ypOKaHHOCTH HOBBIX copToB Oomee 10-12 T/ra. MopensHbIe FHCCIETOBAHUS
(boTocHHTETHYECKUX, ONOXMMUYECKHUX U POCTOBBIX ITOKa3aTeIel COBPEMEHHBIX COPTOB U NIEPCHEKTUBHBIX
JIMHUH 03UMOM MIIEHUIIBI TPOBOAATCS B CeNeKIMOHHO-TEHETUYECKOM MHCTUTYTe — HaloHanbHOM 1IeHTpe
cemeHoBeneHnst U copromsydennss HAAH (CI'M), MupoHOBCKOM WHCTHTyTE TIICHWIHI mMeHn B. H.
Pemecno HAAH (MUII), Unacturyre pactenneBonctBa uMm. B. S. FOpreBa HAAH (MP). B Ykpaune
chOopMHPOBaH M MOCTOSIHHO MOJAEPKUBACTCS MUTOMHUK YEPHOOBUTLCKMX MYTAHTOB IIICHHUIIBI, Ha HX
OCHOBE CO3JJaHbl BEICOKOIIPOAYKTHBHBIE COPTA C HOBBIMHU X03HCTBEHHBIMU-OHMOIOTMYECKUMHU CBOMCTBAMH
(BenorepKOBCKasi OMBITHO-CENEKIIMOHHAS CTaHIUs MHCTHUTYTa OMOSHEPreTHUECKUX KyIbTYp M CaxapHOil
ceekisl HAAH (BOCCQ)).

BesycnoBHo, o1HUM U3 HanOoIee BaKHBIX acleKTOB B MUPOBOM MacITale SIBISETCS MOBBILICHUE
3aCyX0- U KapOCTOMKOCTH COPTOB O3MMOH mieHunbl. B Ykpanne Hax mpobieMol 3aCyXO0yCTOWIHBOCTH
paboTaeT OOJIBLIMHCTBO CEIEKIEHTPOB, HO 0CO00e BHUMAHUE YIEIECHO YIPEKACHUIMH, PACIOTI0KEHHBIMH
Ha rore ctpanbl: CI'U, UacTuTyT opomaemoro 3emnenenuss HAAH (MO3). pyruM BaKHBIM alalTHBHBIM
NPU3HAKOM COPTOB O3UMOH MIIEHMIBI B YKpauHe, HECMOTPS Ha o0Iee MOTEIIeHHEe 3UMHEr0 IeproAa,
ABIISIETCS. 3UMOCTOMKOCTB. METOOIOTHYECKHE OCHOBBI ONPEACIEHUS 3UMOCTOMKOCTH, MOHUTOPHHIA
MoCeBOB M (YOPMHUPOBAHUS YPOKaHHOCTH O3UMOI MIIEHUIBI UpoKo mpumenstores B NP, MUIL, CT'U,
NO3, BOCC, HatimonansaoMm Hay4Hoit neHrpe «Muctutyt 3emnenenust HAAH», MactutyTe dusnonoruu
pactennii u reretukn HAHY (MOPI'). B MUII, CI'U, [TonTtaBckoi rocyAapCTBEHHOM arpapHOi akaieMun
3HAYMTENFHOE BHHUMAaHHE YACISIIOT UCCICIOBAHUIO (PU3MOIIOrO-TEHETUYECKUX CHCTEM, KOTOphIC
CYIISCTBCHHO BJIMSAIOT HAa 3MMOCTOMKOCTh M OOLIWI aJanTHUBHBIA TOTEHIMA] O3MMOHM IIICHUIIBI, —
SAPOBU3ALMOHHON 1 (OTOIIEPUOINIECKON UyBCTBUTEILHOCTH.

JpyruM acnekToM aJanTHBHOIO NOTEHIMANa O3MMOM MIIEHUIBl SBISAETCA YCTOMYHMBOCTH K
onotnyeckuM (Qakropam. OrmpeesieHe NCTOYHHKOB YCTOWYMBOCTH TPOTHUB OCHOBHBIX BO30yauTENeH
OoJe3Hel MIIeHHIBI MPOBOIAT B yupexacHusx HAAH Ha undexkunonnsix ¢onax matoreno. B MUII,
CI'", UP BHenpeHa ceieKUus pacTCHUN HAa COYETAHUE BBICOKOM MOTEHUUANbHOW MPOAYKTHUBHOCTH U
YCTOWYMBOCTH K BO30YIUTEISIM OCHOBHBIX OOJIE3HEH MPH MCIIOIB30BaHUH UCKYCCTBEHHBIX KOMILIEKCHBIX
U pa3lenbHbIX WHQEKIHOHHBIX (hoHOB. Co3/MaHBl cOpTa C TPYIIOBOW YCTOHYHMBOCTBIO IMPOTHB 3—5
Oone3Heil.

3HAaYUTENbHBIM YCIIEXOM CEJIEKIMOHHOM pPaboThl B YKpaMHE IO MOBBIIICHUIO IOTEHLHAJa
MPOJYKTHBHOCTH B COYETAHUU C YCTOHYUBOCTBHIO K KOMILJIEKCY a0MOTHYECKHX U OHMOTHYECKHX (HDaKTOpPOB
CTaJIO MCIIOJIb30BaHNE XPOMOCOMHOM MIleHNYHO-pkaHoi Tpanciokauu 1AL/1RS, ¢ yyactiem xoropoit
co3zaH nepBelid B Ykpaute copt Dkcrpomt (MUII). Ha ceronusmnmii neHs B psine yupexnaenuin (MUIL,
CI'l, U®PI') co3nan HOBBIH BBICOKONPOAYKTUBHBIH, YCTOWYHMBBIA K aOMOTHYECKHMM M OHOTHYECKHM
(akTOpaM CeJeKIIMOHHBIA MaTepua U copTa.

HecMmoTps Ha 3HaYMTENBHBIE YCIIEXH B CENEKIUM O3MMOM INIIEHWIBI, B YKpaWHE PsiJi aCIEKTOB
0CTalOTCsI MPOOJIEMHBIMHU.

WINTER WHEAT BREEDING IN UKRAINE AT THE PRESENT STAGE
Yaroslav Gadzalo
National Academy of Agrarian Sciences of Ukraine (NAAS), Kyiv, Ukraine,
E-mail:prezid@naas.gov.ua

Wheat is one of the most important crops. Globally, there is complex problem of the rapid population
growth on the planet and scientists predict exceeding 9 billion people by 2050. This requires an increase in
production of agricultural products, including winter wheat. The solution of this problem is significantly
complicated due to global climate changes accompanied by unstable weather conditions, deficit of water

38


mailto:prezid@naas.gov.ua

resources, increased air temperature and carbon dioxide concentration, emergence of new and more
aggressive pests and races of pathogens, etc.

The role of breeding in set of tasks that must be solved in order to increase and stabilize wheat grain
production is one of the fundamental. The main task of plant breeding institutions in the world and Ukraine
is breeding increase of productivity potential of varieties created with sufficient grain quality indices. The
main aspects of genetic improvement of winter wheat yield are increase in photosynthesis efficiency;
decrease in respiration rate; increase in efficiency of using macro- and microelements of nutrition or ability
to form yield with their limit; effective reutilization of nutrients in plant; increase in grain portion in the
total biomass of plant, etc.

The main breeding centers of Ukraine today achieved increase in yield potential of new varieties of
more than 10-12 t/ha. Model studies of photosynthetic, biochemical and growth indices of modern winter
wheat varieties and promising lines are conducted at the Plant Breeding and Genetic Institute — National
Center of Seed and Cultivar Investigation of NAAS (PBGI), the V. M. Remeslo Myronivka Institute of
Wheat of NAAS (MIW), the Institute of Plant Production n. a. V. Ya. Yuriev of NAAS (IPP). In Ukraine,
nursery of Chornobyl wheat mutants has been formed and is constantly maintained and followed in highly
productive varieties with new agronomic and biological properties (Bila Tserkva Experimental Breeding
Station of the Institute of Bioenergy Crops and Sugar Beet NAAS (BTSEBS)).

Of course, drought and heat resistance of winter wheat varieties is one of the most important aspects
worldwide. In Ukraine, the most breeding centers have been working on the problem of drought tolerance,
but special attention is paid at the institutions located in the south of the country: PBGI, Institute of Irrigated
Agriculture of NAAS (I1A). Another important adaptive feature of winter wheat varieties in Ukraine, despite
the general warming of the winter period, is winter hardiness. Methodological bases for determining winter
hardiness, monitoring crops and formation of winter wheat yields are widely used at the IPP, MIW, PBGI,
ITA, BTsEBS, the National Scientific Center “Institute of Agriculture of NAAS”, Institute of Plant
Physiology and Genetics of the National Academy of Sciences of Ukraine (IPPG). At the MIW, PBGI,
Poltava State Agrarian Academy, considerable attention is paid to studying physiological and genetic
systems that significantly affect winter hardiness and the overall adaptive potential of winter wheat, namely
vernalization and photoperiodic sensitivity.

Resistance to biotic factors is another aspect of adaptive potential of winter wheat. Identification of
sources of resistance against the main pathogens of wheat diseases is carried out at the institutions of the
NAAS on infectious backgrounds of the pathogens. Plant breeding has been introduced at MIW, PBGI, IPP
for combination of high potential productivity and resistance to pathogens of major diseases when using
artificial complex and separate infectious backgrounds. There were created varieties with group resistance
against 3-5 diseases.

Significant success in breeding work in Ukraine as for increase potential of productivity combined
with resistance to complex of abiotic and biotic factors was related to using LAL/1RS chromosomal wheat-
rye translocation resulted in creation at MIW the variety Ekspromt being the first in Ukraine. Nowadays,
new highly productive breeding material and variety being resistant to abiotic and biotic factors has been
created at number of institutions (MIW, PBGI, IPPG).

Despite significant progress in winter wheats breeding in Ukraine a number of aspects remain

problematic.

WHEAT FOR ANIMAL FEED - THE FRENCH EXPERIENCE
Professor Michel Thibier, Académie d’Agriculture de France, France

From over 2 billion tons of cereals produced roughly every year worldwide, more than a third is
devoted to animal feed and among those cereals, wheat covers about 20% of this usage.
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The key figures of the French Cereals sector are as follows: - 66 million tons of cereals produced
(2015 data) on 270 000 holdings, - 5th world producer of wheat - 57 billion euros in sales. Fifty (50%) of
the production is exported (25 to 30 Mt of grain in the European Union and third countries) and 4 Mt of
processed products (flour, malt and corn starch). Soft wheat is the first cereal produced in France with an
area of 4.96M ha producing 36.6 M tons with 15% (5.5.Mt) used for animal feed. Regarding the use of
cereals in the animal feed industry, soft wheat covers 56% of the whole vs 25% for corn and 12.6% for
barley. Total concentrates produced in France (2010) = 21.5 Mt from which 40% is used for poultry, 27%
for pig and 24% for cattle. Wheat has many comparative advantages compared to other cereals in being
incorporated in the concentrates: from the 2015 French wheat production, 49% of the wheat analyzed have
a protein content higher than 12% of D M and 87% of the analyzed samples have values of starch higher
than 69% of D M.

Soft wheat is a major cereal production in France and is widely used in the feed industry for most
species and incorporated in concentrates due to its high value for animal nutrition

IR

WHEAT GENETIC RESOURCES: CHARACTERIZATION, EVALUATION AND
UTILIZATION
Alexey Morgounov
International Maize and Wheat Improvement Center, Ankara, Turkey

Wheat is an important food crop for across the continents and especially in the region of West and
Central Asia where it provides up to 50% of daily calories. The annual yield gains in the countries of the
region vary from 0 to 5-7% but majority of the countries depend on importing wheat from outside. There
biotic and abiotic stresses associated with the climate changes substantially reduce the crop productivity and
stability. There is a range of wheat genetic resources available for utilization in breeding. Modern wheat
germplasm from Eastern Europe and USA is characterized by high grain, yield resistance to leaf rust and
good bread-making quality. Wheat landraces attract attention recently as a source of drought tolerance, good
grain quality and nutritional values. Synthetic wheat developed by crossing durum wheat with Aegilopes
taushii represents a new source of genes (especially for D genome) for disease resistance and tolerance to
abiotic stresses. Special wheats with positive effects of health, like purple and blue grain, have been
developed and diversify the wheat products. Perennial grains germplasm provides good opportunity for
ecological agriculture and recent advances make this crop a reality. Overall, wide range of genetic resources
is available but the main challenge is there utilization.
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PHYSIOLOGICAL BASES OF WHEAT YIELD
Gustavo A. Slafer’?, Roxana Savin!
!Department of Crop and Forest Sciences and AGROTECNIO (Centre for Research in Agrotechnology),
University of Lleida, Av. Rovira Roure 191, 25198, Lleida, Spain.
2 |CREA (Catalonian Institution for Research and Advanced Studies).
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Wheat yields must increase substantially during the next decades. As yield is a very complex trait,
it appears relevant to understand and use physiological traits to design prospective crosses and/or to select
the progeny (either directly or through high-throughput phenotyping methods recognized as surrogates of
those traits).

Whenever we try to understand something complex, as wheat yield, it is common to divide it into
components that are expected to be simpler and more amenable to manipulation. In this context, there are
two major approaches: dividing grain yield into simpler numerical components, and understanding it as the
consequence of growth and partitioning. In this presentation we will present both approaches highlighting
advantages and disadvantages of each of them and will merge the advantages of both into a more
mechanistic approach, combining the main and more functional elements of both models.

We will develop this combined physiological model of yield determination through identifying a
critical growth period. This physiological model firstly interpret the frequently negative relationship
between average grain weight and the number of grains per m?, highlighting that - unlike commonly believed
- it does not reflect competition for resources, and then analysing allocation of resources and efficiencies in
using them for setting grains, from the physiological understanding of floret development determining spike
fertility.

As yield per unit land area by definition must be limited by the source, our combined model includes
an explicit indication on when exactly this source limitation does actually regulate yield most strongly and
in which stages sink traits are more critical and must be considered with priority.

IR

GENETIC ADVANCE IN WHEAT: PHYSIOLOGICAL TRAITS AND PHENOTYPICAL
TOOLS

José Luis Araus

Plant Physiology Section, Faculty of Biologia, Universitat de Barcelona, Barcelona and AGROTECNIO
(Centre for Research in Agrotechnology), Lleida, Spain.
E-mail:jaraus@ub.edu

Green Revolution represented a quantic jump in terms of productivity in wheat and other small grain
cereals. However, the rate of genetic progress in the yield of wheat during the decades after implementing
the Green Revolution has been in many cases (but not always) low or even stopped during the last decades.
In the meanwhile, transgenic solutions to increase yield and stability in wheat have delivered to date less
than expected and it is too early to claim that transgenic wheat will form the backbone of a second Green
Revolution. It is in such scenario where breeding, either conventional or molecular-supported still have a
key role in the coming decades. The efficient implementation of high-throughput field phenotyping is
increasingly perceived as a key component to speed genetic gain in wheat breeding programs. Even when
molecular engineering solutions are considered phenotyping will be key in terms of defining the traits and
further test the performance of the constructs.

Phenotyping not only includes the correct choice of selection traits and the corresponding tools and
platforms for a high throughput evaluation of these traits, but also requires appropriate trial management
and spatial variability handling, definition of key constraining conditions prevalent in the target population
of environments, and the development of more comprehensive data management, including crop modelling.
Besides the above considerations phenotyping have to be resource-efficient, which means affordable
alternatives for phenotyping are achieving increasing attention. This presentation will provide a wide
perspective on how field phenotyping is best implemented in wheat. It will also outline how to bridge the
gap between breeders and ‘phenotypers’ in an effective manner.
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COMPLETE CHLOROPLAST DNA SEQUENCES OF GEORGIAN INDIGENOUS WHEATS, B
AND D PLASMON EVOLUTION. THE ‘WHEAT PUZZLE’ AND KARTVELIANS ROUTE TO
THE CAUCASUS
Tengiz Beridze, Mari Gogniashvili
Institute of Molecular Genetics,

Agricultural University of Georgia, Thilisi, Georgia
E-mail: t.beridze@agruni.edu.ge

Hexaploid wheat (Triticum aestivum L., genomes AABBDD) originated in South Caucasus
by allopolyploidization of the cultivated Emmer wheat T. dicoccum (genomes AABB) with the
Caucasian Ae. tauschii ssp strangulata (genomes DD). Genetic variation of Ae. tauschii is an
important natural resource, that is why it is of particular importance to investigate how this
variation was formed during Ae. tauschii evolutionary history and how it is presented through the
species area. The plasmon diversity that exists in Triticum and Aegilops species is of great
significance for understanding the evolution of these genera. In the present investigation the
complete nucleotide sequence of plasmon D (chloroplast DNA) of nine accessions of Ae. tauschii
and two accessions of Ae. cylindrica are presented. The phylogeny tree shows that chloroplast
DNA of TauL1 and TauL2 diverged from the TauL.3 lineage. TauL1 lineage is relatively older then
TauL2. The position of Ae. cylindrica accessions on Ae. tauschii phylogeny tree constructed on
chloroplast DNA variation data is intermediate between TauL1 and TauL.2.

Three types of plasmon (A, B and G) are present for genus Triticum. Plasmon B is detected
in polyploid species - Triticum turgidum L. and Triticum aestivum L. Complete nucleotide
sequences of chloroplast DNA of 11 representatives of Georgian wheat polyploid species were
determined. The phylogeny tree shows that subspecies macha, durum, carthlicum and
palaeocolchicum occupy different positions. According the simplified scheme based on SNP and
indel data the ancestral, female parent of all studied polyploid wheats is an unknown X predecesor,
from which four lines were formed.

The ‘Wheat Puzzle’ was termed the observation that wild predecessors of five Georgian
endemic wheat subspecies are found in Fertile crescent quite far from the South Caucasus
(Gogniashvili, beridze, 2015; Beridze, 2019). Kartvelian language is one of the seven language
families of Eurasiatic superfamily, that may have arisen from a common ancestor over 15 kya BP
(Pagel et al., 2013). One of the possibility to explain ‘Wheat Puzzle’ is that speakers of
Protokartvelian language could be separated from Protoeurasiatic language speakers after
migration from Africa to the Arabian peninsula and later moved to the northern part of
Mesopotamia where wheat was

domesticated. Kartvelian speakers could migrate further to South Caucasus together with
domesticated wheat subspecies.
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GEORGIAN SOFT WHEAT GERMPLASM AND ITS GENETIC AND BREEDING
VALUE

Tsotne Samadashvili, Mariam Betsiashvili,
Agricultural University of Georgia, Thilisi, Georgia

Wheat holds a special place in the food supply of the world's population. Due to its importance,
wheat modern intensive varieties must be characterized by plasticity, low-height growth, yield stability,
early maturity, large and dense spikes, high grain yield and good quality, resistance to diseases and pests. It
is also important that they are responsive to good agricultural practices, must be characterized by high
adaptability and have high economic efficiency.

Georgia is one of the first places of wheat domestication and bread is the main food for the Georgian
people. For almost 10,000 years, the Georgian people have been promoting the formation of varied genetic
material from wheat local forms. Out of the 27 known wheat species in the world, 14 were native to Georgia,
and five of them are narrow endemic and found nowhere else in the world.

The local diverse varieties of soft wheat, which are characterized by resistance to fungal diseases,
high protein content in the grain and high bread quality, are of great interest. Many of them are endemic
species, and diversity of genetic variations was established during the centuries in a very different natural-
historical condition.

There are 40 subspecies of soft wheat in Georgia and among them the most widespread are - var.
aestivum, var. ferrugineum, var. lutescens, var. milturum. All these forms are diverse according to their
ecological, biological and morphological properties.

The germplasm of Georgian soft wheat varieties holds genes determining necessary quality traits
for the modern intensive varieties, such as short and steady stem, plant rapid development, fertility
restoration, grain protein, and lysine enlarged composition, large-grain, grinding and baking high quality
predisposing genes.

Thus, the germplasm of the Georgian wheat endemic varieties is of great interest, whose research,
characterization and application in breeding will enable scientists from all over the world to obtain valuable
breeding material that will facilitate the creation and distribution of desired wheat varieties.

Keywords: Wheat, Soft Wheat, Genetics, Breeding, Application.
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THE MAIN PESTS AND DISEASES OF WHEAT AND CONTROL MEASURES AGAINSTS
THEM
Guram Aleksidze
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
E-mail: guram_aleksidze@yahoo.com

Deseases and pests are particularly harmful to wheat which multiply massively very fast when they
have suitable climate conditions. Tipically, they damage sown grain and seedlings, also its roots, some of
them are fed on parts of the wheat, such as root, stem and leaves, which directly affect on quantity of crop,
and often totally parish it. Part of the insects due to their biological specificity of their mouth, suck the
plants, others just gnow.

Knowledge and analysis of above said is very important when we apply chemical measures against
them, because part of the pesticides act as contact, and others — in a systemic way.

Also, it is very important to note, that wheat pests have their natural enemies which, in favorable
conditions are very useful. They are predator flies, ladybugs, dragon flies, predator mites, predator bugs,
different species of parasite insects and others. Knowledge about them and keeping them in planted areas
determine protection of crop and getting ecologically pure products.
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MORPHOPHYSIOLOGICAL TRAITS OF WHEAT GENOTYPES UNDER DROUGHT
S.A.Abdulbagiyeva, F.A.Ahmadova
Research Institute of Crop Husbandry of Ministry of Agriculture of the Azerbaijan Republic, Baku
E-mail:sevda_30@mail.ru

Wheat is an important strategic plant for food security, and the selection of new, intensive varieties
tolerant to biotic and abiotic factors, suitable for the environmental conditions of the regions, and applying
them are very important for the development of cereal farming.To determine drought tolerance of 10 wheat
varieties (3 durum and 7 bread) differing in architectonics, the research was performed under normal and
drought conditions.

The reduction in the plant height due to cultivation conditions rather than genetic properties of the
genotypes occurred because of the decreasing length of upper internodes by 0.47-9.51%. Structural
components of the product were determined. The greatest reduction in above-ground dry biomass per unit of
the area was detected in Barakatli 95 (25%), Gunashli (22%) and only 4-8% in the Gyrmyzy bughda and
Garagylchyg 2 genotypes.

The amounts of pigments were determined to evaluate the level of the photosynthetic apparatus
development, its physiological state, formation and accumulation potential of the product. The content of
chlorophyll a, b and carotenoids was determined during the grain forming, milk ripening, and wax ripening
stages. Green plastides were broken down and chlorophyll content decreased under drought. Chlorophyll a
content decreased more sharply compared with chlorophyll b. Chlorophyll a content decreased more sharply
in all phases in the durum variety Barakatli 95 (during the phases, respectively, 19.7; 16.6 vo 35.6%) and
bread variety Gyrmyzy gul 1 (21.9; 15.3 va 39.5%). Chlorophyll b amount decreased less in the durum variety
Tartar (11.0; 7.30 vo 14.2%) and bread variety 4"FEFWSNNe50 (4.83; 10.8 vo 9.20%).

Amounts of the photosynthetic pigments were determined in various regions (Gobustan and
Jalilabad Regional Experimental Stations). Chlorophyll a content decreased more in the Gyrmyzy gul 1 and
Garagylchyg 2 varieties in Gobustan: 2.302 and 2.979 mg/gfresh weight, in Jalilabad: 2.096 and 2.737 mg/g
fresh weight under rainfed conditions. Drought had a relatively less impact on chlorophyll a content in the
Azamatli 95 and Gobustan varieties. Chlorophyll b content ranged from 0.033 to 2.398 mg/g fresh weight in
Gobustan and from 0.057 to 2.175 mg/g fresh weight in Jalilabad, whereas the content of carotenoids did not
decrease.

Thus, water stress caused delaying the growth of wheat genotypes and decreasing the structural
elements of the product, the content of chlorophyll a, b and carotenoids in flag leaves of the genotypes.

R O

WHEAT PHYSIOLOGICAL TRAITS, GRAIN YIELD AND YIELD COMPONENTS
UNDER DROUGHT STRESS

T.1.Allahverdiyev!?, J.M.Talai?, I.M.Huseynova!
nstitute of Moelcular Biology and Biotechology, Azerbaijan National Academy of Sciences,
ZResearch Institute of Crop Hasbandry Ministry of Agriculture of Azerbaijan Republic

Wheat (Triticum L.) is worldwide most important cereal crops. Need for wheat production increases, due to
an increase in the population, however, extreme factors negatively affect wheat yield. Field experiments
were carried out to study the effect of drought stress on some physiological traits, grain yield and yield
components of durum and bread wheat genotypes. Gas exchange parameters measured by using LI-COR
6400 XT Portable Photosynthesis System. Drought led to a decrease in stomatal conductance, intercellular
CO- concentration, photosynthesis and transpiration rates. Mesophyll conductance played a dominant role
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in the regulation of photosynthesis rate. Positive correlation was found between the rate of photosynthesis
and growth rate of genotypes. The rate of photosynthesis was higher at the heading-flowering stage.
Genotypic differences in relative water content of flag leaf was detected at the grian milky ripe stage.
Drought led to reduction of photosynthetic pigments content. Proline content increased in response to
dehydration. Leaf spesific mass was increased in response to water deficiency. Drought caused acceleration
of dry matter translocation from leaves, stem, vegetative part of spike to grains. Stem dry mass was reduced
by 20-50% depending on the genotype from the stage of milky ripe to wax ripe. Drought had a greater effect
on grain yield and yield components of durum wheat than that bread wheat. A positive correlation between
aboveground dry mass and grain yield was revealed. Wheat traits- high potential productivity, high rate of
photosynthesis, early crop growth rate till heading were related to drought tolerance of wheat. Wheat
agronomical traits, such a number of spikes per m?, biological yiled, harvest index are good criteria for

breeding under drought.

THE PHYSIOLOGICAL AND BIOCHEMICAL CHARACTERISTIC OF FIRST
GENERATION HYBRIDS OF WHEAT IN THE CONDITIONS OF DROUGHT

Azizov 1.V, Tagiyeva K.R., Khanishova M.A., Gasimova F.l.
Institute of Molecular Biology and Biotechnology of the National Academy of Sciences of
Azerbaijan, Baku,
E-mail: ibrahim.azizov47@gmail.com

In this work, we evaluated the genotypes, which allowed us to obtain flexible forms of the
first generation and to study their physiological and biochemical characteristics, compared with the
original parental forms. Wheat varieties were grown in two options of water availability: with
optimal irrigation (control) and in limited irrigation (experience). To maintain moisture in the soil
at a level of 70-75% during the growing season, irrigation was performed in control option. In the
experimental version, the soil moisture was 45-50%. According to physiological, biochemical
characteristics and yield, relatively drought-resistant varieties were isolated and carried out
crossing between them. The content of chlorophylls and carotenoids was determined on
spectrophotometer (SP-2000), the fluorescence on photosynthesis analyzer (PAM-Germany), and
the photochemical activity of chloroplasts on polarograph (OH-103 Hungary). More drought-
resistant plants among 20 wheat genotypes were identified. There had been given characteristics
of the wheat varieties Barakatly, Qobustan, Garabach, Mirbashir and Shark, which have a higher
combining ability, exhibit heterosis in F1 and allow to get the most valuable genotypes. Crossing
between drought-resistant genotypes was carried out and hybrids of the first generation were
obtained. According to physiological and biochemical characteristics, heterotic forms were
revealed, their drought tolerance was studied. Wheat hybrids having the best physiological and
biochemical parameters are recommended for further selection.

Keywords: wheat, hybrids, chlorophyll, carotenoids, photochemical activity, fluorescence
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ON THE QUESTION OF WHEAT USE IN LIVESTOCK

M. Barvenashvili, A. Giorgadze, M. Peikrishvili
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
m.barvenashvili@agruni.edu.ge; anatoliS@mail.ru; m.pheikrishvili@agruni.edu.ge

Multifaceted uses of wheat in livestock are discussed in this paper. Especially is its importance as
a food crop in animal feeding. Fodder wheat is usually used for this purpose. Protein-enriched wheat grain
is the best concentrated nutrient. Organic substances contained in its composition absorbs by animals’ as
much as possible. Wheat bran can be also given no less space, which can be given to animals in both — pure
and combined feed as additive. Different age groups of cattle are feeding with a sweet-tasting, high-fat
nutrient - wheat hay. Straw is also rough nutrient. In terms of nutrient content, it is lags behind the hay,
though it is allocated defined part in the composition of bovine nutrient. Straw has other uses as well. It is
used as bedding in the animal stable.

Keywords: Livestock, Feeding, Wheat, Bran, Hay, Straw.
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PROBLEMS OF FURTHER PROCESSING AND DRYING OF WHEAT HARVEST IN
GEORGIA AND RECOMMENDATIONS FOR THEIR SETTLEMENT

Nugzar Baghaturia, Nazi Alkhanashvili, Maia Deminiuk
Georgian Scientific and Research Institute of Food Industry of Technical University of Georgia, Thilisi,
Georgia
E-mail: alxanashvilinazi@mail.ru

Wheat seeding, consumer properties and storage duration significantly depends on post harvesting
and drying, which comprises purification of wheat from impurities, drying, sorting and storing.
Contamination of wheat flailed by combine harvester with mineral and organic impurities often exceeds
15%, and humidity of wheat in those regions, where harvesting is carried out under abundant rainfall
conditions, humidity much exceeds standard index (14%) and amounts to 28-30%. Such wheat is not stable
for storage; Respiration process is strengthened, the fermentation process is intensified, microorganisms and
pests are quickly propagated, which causes overheating and serious losses. Such wheat should be dried
immediately.

Optimal methods and conditions for storing wheat of high humidity are suggested in the article.
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THE NEW TECHNOLOGY OF MAKING THE ECOLOGICALLY CLEAN BREAD
N. Bagaturia, E. Uturashvili, M. Loladze
Georgian Technical University, Scientific-Research Institute of Food Industry,

Thbilisi, Georgia

In number of countries of the world, In Georgian as well, the artificial improver — gluten is
established, the mass usage of which caused the spread of the most complicated disease - Coeliac and other
dangerous diseases. The artificial bread improvers are used to improve the baking indicators of low quality
flour.

From above said in the whole world increases the demand on bread’s natural improver.

Investigations conducted by us established that in order to improve the baking indicators instead of
artificial additives there can be used grape pectin — p — vitamin paste, pectin, wine acid and bioflavonoids
in which helps to improve the quality of bead and totally excludes the necessity of usage the artificial
additive.

The pectin substances in tangerine and bioflavonoids having vitamin features of — p have the
neutralizing feature of free radicals causing the different diseases in human body, therefore the food products
made on their basis acquire healing-prophylactic (preventing) features.
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EFFECT OF ARBUSCULAR-MYCORRHIZAL FUNGI (AMF) ON ROOT COLONIZATION,
GROWTH AND NUTRIENT UPTAKE OF DIFFERENT GEORGIAN WHEAT GENOTYPES
Nana Bitsadze, Sandro Shanidze
Agricultural University of Georgia, Thilisi, Georgia

The research is presenting influence of (AM) fungi (Rhizophagus irregularis and Funneliformis
mosseae) on different Georgian wheat genotypes (Triticum aestivum var. ferruginea - ‘Vardzia’, Triticum
aestivum var. lutescens (Alef.) Velican - ‘Bezostaia 1°; Triticum timopheevii Zhuk. - ‘Chelta zanduri’,
Triticum ibericum Men. - ‘Dica’).

Georgian spring wheat genotypes “Chelta zanduri” (Triticum timopheevi Zhuk.) and “Dica” (T.

ibericum Men.) were studied in comparison to modern Georgian winter wheat cultivars: “Bezostaia 1” (T.
aestivum var. lutescens) “Vardzia” (T. aestivum var. ferrugineum).
Experiments showed that AM fungi have an influence on wheat growth and development. In case of winter
wheat (Tr. aestivum var. ferrugineum and Tr. aestivum var. lutescens) it was observed higher mycorrhizal
response than in case of spring wheat varieties (Tr. timopheevi Zhuk. and Tr. ibericum Men.) Mycorrhizal
colonization of the roots was very low, but it was possible to detect fungal vesicles in plants. In some cases,
it was possible to detect AM fungi only by molecular biological methods. Mycorrhizal colonization has no
influence on P uptake in checked plants.

Single and combined application of two AM fungi Rhizophagus irregularis and Funneliformis
mosseae has a different response on wheat plants. It was detected higher biomass production in case of
application of F. mosseae. In case of simultaneous application mostly was detected antagonistic effect as it
was observed a reduction of plant biomass.

Key words: Mycorrhizae, wheat, symbiosis, antagonism.
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DYNAMICS OF ANTIOXIDANT ACTIVITY OF WHEAT AND BARLEY AND CONTENT OF
PHENOLIC COMPOUNDS AND SELECTION
Z. Bukia
State University of Medicine, Institute of Biotechnology Medicine, Tbilisi, Georgia
A. Natishvili Institute of Morphology, Tbilisi State University, Tbilisi, Georgia

The number of elements and units gives the plant an indispensable role. Many units of plant origin
are very important for the human body and has a great medical effect.

Some breed of wheat are worthy of attention in this regard. Barley also deserves much attention. This
work presents the dynamics of wheat germ - "Mirleben" and six-stage barley phenolic compounds and
antioxidant activity dynamics, with a reasonable shelf life of one year.

The medical significance of the tested breed is indicated by the data obtained.
Difference parameters are set for the storage of the crop and, most importantly, the crop commodity
value has not declined for one year.

Key words: bioactive compounds, antioxidants, dynamics, medical value.
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WHEAT -TRITICUM AUSTIVUM L., TRITICUM DURUM DEST. THE MEDICAL VALUE OF SOME
SELECTIVE BREED

Zurab Bukia'?, Nunu Gogia!, Tsitsino Atamashvili'
IState University of Medicine, Institute of Biotechnology Medicine, Tbilisi, Georgia
2A. Natishvili Institute of Morphology, Thbilisi State University, Tbilisi, Georgia

The work provides information on the medical benefits of some wheat breed (“Bezostaia”,
“Vardzia”).

Given that polyphenols in some nutritional products play a large role in neutralizing free
radicals, we think the issue is relevant.

The results of the study of the dynamics and antioxidant activity of the phenolic compounds
of the two named varieties of wheat during one year of storage of commodities (grains) at the end of
each month give a clear view of the great importance of wheat from a medical perspective.

Further expansion of research will naturally increase the widespread involvement of this
culture in human health services.

Key words: Wheat, phenolic compounds, Antioxidant activity, Medical value.
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WHEAT IN THE BIRD FEEDING

A. Giorgadze, M. Barvenashvili, M. Peikrishvili
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
anatoli5@mail.ru; m.barvenashvili@agruni.edu.ge; m.pheikrushvili@agruni.edu.ge

Importance of wheat in the bird feeding is discussed in this paper. This cereal has one of the leading
place in the bird feeding according to containing rich nutrients in. It is successfully used for poultry feeding
as well as for wild and rare birds. Wheat bran and germinated seeds are used to feed birds. This last one is
particularly useful as the amount of nutritive substances, biologically important micro- and macro elements,
as well as vitamins, increases compare to dry grains. Wheat seedling contains components that improve
absorption of other beneficial substances by the organism. However, its excessive use is not preferred, as it
will result in excessive accumulation of minerals in the organism, which is not advisable. This knowledge
is essential for farmers and those interested in poultry breeding, as it will enable them to carry out their

activities more successfully.
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RADIOBIOLOGICAL ASPECTS OF THE EVOLUTION OF GEORGIAN WHEAT

Mikheil Gogebashvili!, Nazi Ivanishvili!, Mirian Chokheli?
!].Beritashvili Center of Experimental Biomedicine, Laboratory of Radiation Safety Problems, Thilisi,
Georgia.
2Scientist-Research center of Agriculture, Thilisi, Georgia

The efficiency of research of the origin and evolution of the crop speciesis largely determined by
the development of multidisciplinary theoretical and methodological approaches. Modern molecular
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genetics and archaeological techniques have revealed new aspects of the theory of centers of the origin of
crop species. Based on this, the issue of the evolution of Georgian wheat landraces is one of the most
important scientific tasks for understanding the processes of unique gene centers formationoutside the
known boundaries of the spreading cultural zones.

In this aspect, the search for factors of possible effect on the evolution of specific species can
significantly advance us in understanding the formation of isolated groups of the genus 7riticum L.
Despite many Years of study of this issue, the absence of a definitive, generally accepted pattern of the
origin of all species of wheat makes it difficult ro ascertain the exact phylogeny of both ancestors and the
genus as a whole. In our studies, we considered the possibility that radiation factor may be involved in
evolution of Georgian landraces. It is shown that in the case of radiation effect, conditions are created
for evolutionary changes towards polyploidization of species.

The use of endemic species: 7riticum monococcumL- 2n = 14, Triticum timopheevii (Zhuk) Zhuk.-
2n=28, Triticum macha Dekapr. & Menabde - 2n=42, Triticum zhukovskyi Menabde & Ericzjan- 2n=42,
Triticum dicoccum Schrank ex Schiibler -2n = 28, Triticum aestivum 2n = 42 Revealed clear
dependence of radioresistance on the level of their ploidy. Having examined the places where endemic
wheat species were found and match themto backgroundradiation of this zone, the conclusion is
made about the possibility of the impact of the radiation factor on the evolutionary process of Georgian
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NEW KIND OF WHEAT BREAD PRODUCTS HAVING HIGH NUTRITIVE VALUE
G. Grigorashvili, E. Kalatozishvili
Georgian Technical University — Scientific Research Institute of Food Industry
Thilisi, Georgia

In order to use the bread in mass production, at the expense of full valued protein introduction in
needs to increase its biological value.

It is known that the wheat flour proteins are characterized with low food value as quantitative,
qualitative as well. This is conditioned with the imbalance of its amino acid consistence. Therefore, more
importance is given to the working out of the new sort of bread production with the improved protein
consistence. For this purpose, one of the perspective source of protein that can be used in bread making
(bakery) recipes is the one from the soybean.

The goal of the research was the working out of the new sort of bread products rich with amino
acid balanced and rich with protein substances received on the bases of soybeans protein additives.

For this purpose by us there were chosen the local soybean sort, widely spread in Georgia, was
determined their chemical composition. There is worked out the technological method of receiving the
protein additives from them, was established the nutritive and biological value of the received product.

The determination of the chemical composition of soybeans local sort showed that the sort ,,Imeruli”
in comparison with other sorts is characterized with the proteins high (36,5%) and fat’s low (15,9%) content.
Therefore, it is the perspective raw material for receiving the protein additive. Receiving of the protein
additive from soybeans was conducted with the technological method worked out by us. In the received
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product there was determined the chemical and amino acid content. Protein additive contains 50,5% of
protein and 41,1% amino acids, that shows the high nutritive value of the received product.

The biological value of the protein additives received from the soybeans is determined with the
sulphur containing amino acid indices that equals 72%. On its side, as it is known wheat flour proteins are
limited with lysine containing and their amino acid score is 38%. On the base of above mentioned during
their combination amino acid inter-enrichment is possible.

The fortification of bread product protein with the preparation was conducted in the factory
conditions with implementing of 5% in its recipes toward the wheat flour mass. The determination of the
ready product’s chemical composition showed that the protein amount increases for 16%. It is more
balanced with the amino acid composition and its biological value with the determined amino acid score
increases from 57 up to 70%.

The determination of ready product physicochemical indices showed that quite satisfies the
requirements for bread product.

So, in addition with the protein preparation received from the soybeans there is worked out the new
type bread product of high nutritive value that is characterized with the high content of protein and balanced

amino acid composition.
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POTENTIAL OF WINTER WHEAT ADAPTATION IN THE LOW ZONE OF
TETRITSKARO MUNICIPALITY
Tinatin Darsavelidze, Lali Baidauri
Georgian Technical University, Thilisi, Georgia
t.darsavelidze@gtu.ge, baidauri58@bk.ru

Wheat is a very important crop all over the world. Of the food provision needed by a human, bread
is indeed outstanding. Consequently, the demand for wheat grain is the highest in the world.

Georgia has a potential to produce high-quality agricultural crops what is extremely important for
the economic growth of the country, as well as for improving its export opportunities and food safety.
Georgia is recognized as the primary hearth of wheat origin and Georgian people have ancient traditions of
wheat growing. Unfortunately, in recent years, the areas sown with wheat have decreased significantly.

The specific weight of winter wheat in wheat grain growing is much more than that of spring wheat
varieties, as its harvest is more stable and reliable. Winter wheat uses soil moisture more efficiently,
develops strong root system and better breeding ability than spring wheat.

Tetritskaro Municipality is located in the eastern part of Georgia and is a self-governing unit of
Kvemo Kartli region. Moderately humid climate is dominant in the Municipality, which typically has
moderately cold winter and long warm summer. Average annual air temperature in the low zone is 12°C.
Average air temperature in January, the coldest month of the year, is 0°C and it is 24°C in July, the hottest
month of the year. Average annual precipitations are 500 mm. Most precipitations fall in May (119 mm)
and the least precipitations fall in December (30 mm). Wheat breeding occurs naturally in terms of 8-10°C,
while at 3-4°C, the wheat vegetation is terminated. Great variation of daily temperatures (5-1°C during the
day and up to -10°C at night) has a negative impact on wheat. During snowless winters, air temperature of

-16-18°C and temperature of -30°C under the snow cover have a dramatic effect on wheat.

By identifying the range of tolerance to the ecological factors, we can consider the degree of
adaptation and determine the harvest depending on the environmental factors. We evaluated the climatic
indicators by using a hydrothermal coefficient. The study of agroclimatic conditions in different years of
the experiment allowed us to thoroughly and reliably assess winter wheat varieties in different
environmental conditions. Adaptability to the environmental conditions is assessed based on the potential
of adaptation, which means the vitality, reproduction and development of winter wheat in variable
environmental conditions.
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HISTORY OF GEORGIAN BREAD
Malkhaz Dolidze
Department of Agrengineering of Georgian Technical University, Thilisi, Georgia.
E-mail: malxazdolidze@gmail.com

There are not many countries in the world that have endemic and aboriginal varieties of wheat and
at the same time have an interesting national (tradition) history of baking, as evidenced by numerous
archaeological and toponymic materials.

This article presents some interesting materials and fragments of this development. We will get
acquainted with the rich traditions created according the Georgian regions related to the production of
Georgian bread products.

We will get to know famous people and their views on the history of Georgian bread products,
which has always been a symbol of the power of the country and its families as it is the primary foodstuff

in our country to this day.
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BREAD QUALITY INDICATORS BAKED IN DIFFERENT PROPORTION OF TRITICALE
(XTRITICOSECALE WITTMACK) AND WHEAT (TRITICUM AESTIVUM) FLOUR
Tinatin Epitashvili
Georgian Academy of Agricultural Sciences, Tbilisi, Geotgia;

Georgian Technical University, Thilisi, Georgia
E-mail: n_epitashvili@yahoo.com

Protein deficiency is the global problem of today. By increasing intensive technologies and adopting
high yielding varieties, it has been raised grain harvest, but has been reduced protein content in them. That's
why this is an important way to use triticale to solve this important problem, in which is mixed positive
traits of these two main crops (wheat and rye): high contents of protein and lysine (aminoacid) in the grain,
immunity to diseases and pests, high yielding, winter resistant, filled and large grains, adaptation to poor
soils and etc. Grain og triticale contains about 2% more protein than wheat. We found out that crude gluten
of hexaploid triticale is 21.8%, much less, than in wheat - 30.84%, accordingly, the degree of deformation
of the gluten (IDC) varies between 78.0% and 83.7%. These values were not determined in the rye; energy
value of hexaploid triticale is 355 kcal in the 100 g product was much higher than in wheat and rye,
accordingly 235 kcal in the 100 g product and 270 kcal in the 100 g product. Bread baked in proportion of
40% triticale flour + 60% wheat flour, with added cephalaria gives better organoleptic indicators, nutritional
value and characterized by the duration of storage.
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THE ROLE OF VARIOUS ORGANS IN PHOTOSYNTHESIS OF WHEAT PLANTS

A A. Zamanov
Research Institute of Crop Husbandry Ministry of Agriculture of the Azerbaijan Republic, Baku
e-mail:zamanov.atif@mail.ru

Wheat plant, which satisfies 35% of the need of people for food and 20% of the need for calories, is
subjected to adverse effects of biotic and abiotic factors. Photosynthesis effects on the product formation in
wheat plants and it is very susceptible to environmental factors, especially to water deficiency. This process
mainly occurs in leaves and other organs having chlorophyll, such as leaf sheath, peduncle, spike, etc. The
photosynthetic intensity has been studied in other organs along with leaves and its role in the grain filling
stage, especially under drought, has been emphasized. Physiological senescence and death of leaves due to
various stress factors occur towards the end of vegetation resulting in higher activity in other plant organs.

The intensity of photosynthesis was studied during various phases, under optimal watering and water
deficiency in wheat genotypes differing in morphophysiological traits using German URAS-2T infrared gas
analyzer. For providing an optimal watering regime, the plants were watered 2-3 times and soil humidity
was 65-70%. The watering was stopped to impose drought and soil humidity was about 35-63%. The early
heading variety Azamatli 95 and late heading variety Gyrmyzy gul 1 were chosen for the study. The study
was conducted with physiologically active leaves of the 7" and 8" layer, leaf sheath, peduncle,and spike.
CO; assimilation by leaves was 63.0% in watered variants of the Azamatli 95 variety and 64.0% under
drought, during initial phases. This parameter was, respectively, 45.8% and 35.9% in the wax ripening
phase. The rest part of CO, was assimilated by leaf sheath, peduncle,and spike.

In the Gyrmyzy gul 1 variety, CO, assimilation during initial phases was 65.0% and 63.0%,whereas
during the wax ripening phase it was equal to 45.7% and 32.9%, respectively. The activity increase was also
observed in other organs compared to leaves towards the end of vegetation.

In both varieties,the amount of CO. assimilated by leaves was high in the earing, flowering and, grain
filling phases, decreased towards the end of vegetation and the most amount was observed in plants exposed
to water deficiency. Various vertical organs-leaf sheath, peduncle, and spike were found to play a special
role during grain filling in wheat leaves. It was recommended to consider these traits in breeding new

varieties.
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INCREASING WHEAT PRODUCTION IN THE COUNTRY GROCERIES
CHIEF SECURITY GUARANTOR
V. Zeikidze, T. Lachkepiani
Georgian Technical University, Thilisi, Georgia

The article analyzes the current state of wheat production in Georgia. It is noted that the modern
level of domestic production does not meet the requirements of the population of the country, the coefficient
of self-sufficiency in wheat varies from 6-15 percent between 2010 and 2018. Which is a very low rate.
Consumer prices in different countries of the world are also compared and compared to Georgia. It also
notes that the country's agricultural potential should be exploited in a phased manner, which requires deeper
cooperation between the public and private sectors.

According to the authors, the program "Wheat" should be established to finance all activities that
gradually increase the production and nutritional value of this culture among the population and
significantly increase the use of native wheat for food purposes.
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THE MAIN DEFECTS OF FOREIGN COMBINE HARVESTERS OPERATING IN GEORGIA
AND THE STUDY OF THEIR PERFORMANCE RELIABILITY INDICATORS
Jemal Katsitadze
Georgian Academy of Agricultural Sciences, Agrarian University of Georgia, Thilisi, Georgia
E-mail: chokhadari@yaho.com

Foreign combine harvesters, in contrast to the analogue equipment produced in the former Soviet
Union, are characterized by such virtues as comfort, pleasant design, high reliability and performance,
technical perfection of structural elements, high quality workmanship and minimal wear of parts during
operation. When working in Georgia, they are constantly influenced by such factors as mountain
conditions, inclination and waviness of the relief, alternating dynamic loads, abrasive particles in the
working environment, high humidity and others. All these factors worsen the performance of machines
and it is necessary to investigate single and complex indicators of reliability in order to identify specific
measures for the effective use of technology and to identify less reliable components and parts.

The article deals with the method of collecting and mathematical processing of information about
reliability, which is implemented for combines ,, NIVA ”, ,, MASSEY FERGUSON”, ,, CLAAS ”, .,
SAMPO”, working in Georgia. Their main defects were revealed and operational reliability indicators

were determined.
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CEPHALARIA (CEPHALARIA SYRIACA) AND ITS ROLE IN THE BREAD MAKING
Tamar Kacharava, Tinatin Epitashvili
Georgian Technical University, Thilisi, Georgia
t.kacharava@gtu.ge; n_epitashvili@yahoo.com

Along with ethno botanical characteristics investigation, it has been identified that in some regions
of Georgia it is very actual to use precious dietary additives for improving bread taste and quality. Among
them interesting for us turned out Cephalaria (Cephalaria syriaca), adding of which gives the bread specific
bluish colour, softness and pleasant taste, and increases the duration of storage. Among the biologically
active substances of cephalaria contents of protein and carbohydrate are 18.46% and 43.43%, and the fat
content is 17.76%, energy value is quite high - 422 kcal 100 g. Bread baked in proportion of 40% triticale
flour + 60% wheat flour, with added cephalaria gives better organoleptic indicators, nutritional value and
characterized by the duration of storage, i.e. cephalaria can be used as a natural herbal means for improving
the dough rheological and bread's properties, which at the same time increases the duration of storage bread
on the background of quality preservation.
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PROBLEMS OF WHEAT PRODUCTION IN GEORGIA
Tamaz Kunchulia
Georgian Academy of Agricultural Sciences, Tbilisi, Georgia

Together with vine, Georgia is acknowledged as an original country of wheat. It ancient species
— Makha, Zanduli, Doli Bread and others are characterized with high resistance to pests and diseases
and qualities for high quality bread baking. Most importantly the ancient species of Georgian wheat
represent the best selection material.

During long period of time, Georgia could not meet demand for wheat. Based on recent years’
data, coefficient of self-sufficiency fluctuated between 8-18%. In Georgia, where the demand is around
650-700 thousand tons of wheat, the trend of decreasing wheat plantations can be observed and this
can be explained by the lack of attention to the sector,

In the current Georgia, the problem of wheat seed production is not addressed, relevant agricultural
equipment is lacking, mineral fertilizer is expensive, and new technologies are not introduced. This
happens is the condition when according to the specialists’ calculations Georgia can meet 60-65% of
wheat demand. For this the plantations should increase up to 110-120 thousand hectares and the yield
per ha should reach 3 tons, that is not difficult to achieve in the current conditions of Georgia.
Everything should start by purchasing of wheat by certifies warehouse that will be linked with wheat
producers ‘cooperative and commercial bank.

Responsibility of certified warehouse is buying of wheat seed from cooperatives and storing it.
The commercial banks keep bank accounts of producers that are linked with warehouse. The certified
warehouse regularly informs bank on the amounts and prices of stored wheat. Wheat producer
addresses the bank for loan and the bank approves loan in the mount of 60% of stored wheat and informs
the client.

Key words: wheat, history, production, certified warehouse.

67



S IARC

BoOmM d5BM -33¢gd0L 250mygbgds brmE@demols  dsmEzeols 0bEgblomm
§o6Bmgdsls s Lgergdsosdo

3- @odbo, o. MHgbz0s3300, B. oBjomo
»B0MTS MIDoMM”, Bo0bg00, Bodsmzgam

BoOOM dsDBMIZgdoL  58mYgbgds bmEMdol 0b3Hgblowm®mo Imges-0myzsbols
56599060m39 oMMgds80 ,0bseo 06m3530796M0”  Bgdbmemyonss, MMIwol ©sbyMyzsa
239900lbIMdL: Lsmgliegrg obogrols Mgbgol bm®dol dqdEoMgdsl 20%-0m, La®figsgzo Hywwob
9306mdosls 30-40 %-000, 0dggzs  939bstol dmzerol 399d03 (GHMEIE )
d9L5dgdMBsL 8GO 3939BO300L 39M0MEA0, JoLo EsD0sbgdIOL oeTg; oM 33Ol
Lodwoeom 3mbogEr0sbmdol s baMolbol 4sBOMOL botxbg, d060dMd, J3ggbols Laliy®loomyg
bm®doebg  Immbmzbowgdol  60-70 %-000 030009 BEOMB3gwYMmBIL, ebermgl 3gMomedo.

APPLICATION OF EXTENSIVE USING RIDGE AND FURROW IN INTENSIVE
PRODUCTION AND SELECTION OF WHEAT GRAINS.

Kakha Lashkhi, Irakli Rekhviashvili, Zaza Ichkiti
,,Firm Lomtagora’’, Marneuli, Georgia

The use of extensive using ridge and furrow in wheat intensive production in modern production
is a new innovative technology, which includes: 20% reduction in seed sowing norm, 30-40% of irrigation
savings, permanent( complete) possibility of taking care of the plant, throughout the vegetation period,
without damaging it at the expense of increased medium productivity and quality, ensuring at least 60-
70% of the country's being self-sufficient on its food needs in the near future.
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INTENSITY OF NUTRITION ELEMENTS BIOLOGICAL ABSORPTION BY WHEAT UNDER
THE ORDINARY CHERNOZEM SOIL IN GARE KAKHETI AND GREY-BROWN SOILS IN
KVEMO KARTLI

Revaz Lolishvili
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
E-mail: rezo.lolishvili@gmail.com
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Plants of different intensity absorb nutrients on different types of soil and fertility. Accumulation of
elements in the whole plant as well as in its separate blocks differs significantly from their average content
in the soil. Analysis of the biological absorption coefficients of nutrients indicates that wheat intensely
absorption and strongly acumulate in its organs only nitrogen and phosphorus at Kb>1. Elements has
energetically collected only in grains at the Kb>10. Potassium, calcium, sodium, and manganese in the
whole plant of wheat has weakly accumulated, magnesium and silicon has weakly bind and iron and
aluminum has very weakly bind. Iron and aluminum are weakly absorbed by all organs of wheat, even
though that in the soil-forming rocks and in the soil they are presented in a large number as compared to the
other elements. descending line of absorption of the chemical elements in the whole plant of wheat is as
following: N> P> K> Ca> Na> Mn> Mg> Si> Fe>Al. Despite of that composition of wheat is depend on
the soil type, it is primarily absorb and accumulates deficient elements containing in the soil in a small
amount , active water migrants that has easily taking out outside the agrocenosis, but it is necessary for
creation plant proteins and other substances. The intensity of the phosphorus absorption (in the whole plant)
on the ordinary chernozem soil is 5,3-12,3-14,3-34.8 times greater than the absorption intensity of strong
cations of potassium, calcium, sodium and magnesium. Intensity of adsorption of phosphorus and sulfur
anions is 7,2-7,4 times higher on the grey-brown soils than absorption intensity of magnesium and calcium.
Inert elements and active migrants that are weak cations or anions (Al, Fe, Si) are weakly absorbed by the
plant. Rresults of our research have once more again confirmed that plants has selective ability to absorb
chemical elements.

Based on the conducted research it is possible to determine the needs of agricultural crops to the
deficientive nutrients and make an evaluation of plant and its habitat environment.

Keywords: wheat, soil, biological absorption, intensity, coefficients.
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B moBBIIIEHNH ypOXXKAaHHOCTH CENBbCKOXO3SIMCTBEHHBIX PACTCHMH, Hapsay C IOBBIIICHUEM
KYJIBTYPBI 3eMIIe e, 00JIbIIoe 3HAYSHNE NMEET IUIAaHOMEPHAs OpraHu3alust Mep 00pbObI ¢ BpeIUTEISIMU
1 OOJNe3HSIMH PacTeHUH.

B Asep0aiipkane, Kak B3pOCIHbIC JXYKH, TaK W HMX JIMYUHKH, TOBPEXAas SPOBYID U O3UMYIO
MIIEHUIY, 3HAYUTENFHO CHIXAIOT UX ypoxaiHocTh. OmHa B3pocias GopMa BpEeAUTEIs B IEPHOA CBOEH
JKU3HU MOXKET YHHUTOXKUTH 7-8 T. mmeHuIsl. M3 atoro pacuéra npu miaotHocTH 50 5xyKOB B 1 KB. M. TOCEBBI
¢ ypoxkaitHOCThIO 40 11/Ta MOJIHOCTHIO YHHUTOMKAIOTCSI.

B Asepb0aiimkane, ocobeHHo B paifoHax ['yba-Xaumacckod 30HBI, XJEOHBIC >KYKH MIIEHHIIBI
ABJISIFOTCSA OJHUM U3 HanOoJiee cepbE3HBIX BPEANUTENCH 36pPHOBBIX KYJIBTYP.

BIOLOGICAL PROTECTION OF WHEAT IN AZERBAIJAN

Z.M. Mammadov, N.B.Mirzoeva
Institute of Zoology, National Academy of Sciences of Azerbaijan, Baku, Azerbaijan
E-mail: zzmammadov37@mail.ru

70


mailto:z.mammadov37@mail.ru
mailto:z.mammadov37@mail.ru

The research wascarried out during 2007-2016 on the grain plants biocenoses of the Ganya-Gazakh
region. As a result of which 34 species of beetles (Coleoptera) belonging the fauna Azerbaijan, and 26
species for the Ganja-Gazakh region. During research, the representatives of families Carabidae,
Chrysomelidae and Scarabaeidae were most common.

According to the frequency of occurrence 3 were dominant.
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EFFECT OF OZONE-AIR MIXTURE ON COMMON BUNT INFECTION OF WINTER WHEAT
VARIETIES

S.M.MAMMADOVA 3 T.I. NIZAMOV?, A.l. ISAEV? E.R. IBRAHIMOV?
TANAS Genetic Resources Institute;
ZNational Aviation Academy;
3MA Research Institute of Crop Husbandry, Baku, Azerbaijan,
E-mail: sevka_m@yahoo.com

Effectiveness of treatment of an ozone-air mixture to common bunt infection on local winter bread
wheat varieties Markhal and Girmizy gul-1 was studied in artificially inoculated with a different mixture of
isolates from different region of Azerbaijan field trials in the years 2018 and 2019. In trials with common
bunt, seeds of each experimental series were inoculated and treated with different regimes of ozone-air
mixture - 5000 ppm x 20 min. (11,5 mg x 20 min.) - 15000 ppm x 20 min. (34,5 mg x 20 min.). It was
revealed that tested regimes showed resistant and intermediate reaction to the disease and the variant with
ozone dose10000 ppm, 20 min. were showed high resistance to the infection.

The sowing indicators of seeds of Markhal were changed significantly, in the experimental variants
compared with the control, the viability was constituted - 61,0% and compared to control (41,3%) increased
by 32,3%, germination reached its maximum value (96,8%) and compared to control (90,8%) increased by
6,2 %. A similar result was obtained at Girmizy gul-1, where control was constituted 44,4 and 89,9 %, the
viability and germination increased by 28,7 and 8,1%, was constituted 62,3 and 97,8% in the Inoculation
+ Ozone High variant.

In this variant, the number of plants and their height were stably higher than in the control. Resistance
to common bunt of the tested varieties at high regimes of ozone air mixture was confirmed.

Keywords: wheat, plant, seed, disease, Common bunt, infection, pre-sowing treatment, ozone-air

mixture.
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WHEAT PRODUCTION IN GEORGIA AND FOOD SECURITY OF THE COUNTRY.
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The present level of agriculture development in Georgia does not meet the food security standard
and the national food security is again dependent on foreign countries.

The first priority and irreplaceable factor of food security in a country is the wheat yield
indicator.

Out of 27 wheat varieties known in the world 14 are found in Georgia, of which 5 are endemics —
Makha, Zanduri, Chelta Zanduri, Georgan Asli, and Dika. It is evidence that Georgia is the primary center
of wheat crop origin. The unique national varieties - the living heritage inherited from our ancestors - are
considered a guarantee of national food security.

Regrettably, wheat lacks the deserved attention of the country with such traditions — the area sawn
to wheat has decreased up to 50-60 thousand hectares.

The country has the potential to meet demand for wheat by local production. However, to feed its
population Georgia annually imports USD 180-230 million-worth wheat and flour. Under such conditions,
it is hardly expected that Georgia could ensure national food security in the case of emergencies and critical
situations.

The second priority and irreplaceable factor of food security is soil.

In Georgia, agricultural land is mainly parceled and is not notable for fertility, which interferes with the
development of agriculture and improvement of food security situation in the country. The majority of those
engaged in agriculture of Georgia are smallholder farmers, whose contribution to the food full-sufficiency
if the country is rather small

The shortage of arable land is the country is further added by a great share in it of degraded soils,
accounting for 35-40% of the cropland.

As compared with 1990, when land under crop made 701.9 thousand ha, in 2018, the land under
crop reduced by 494.8 thousand ha. In the country, which food imports amount to 80%, 300-350 thousand
ha of land at least are abandoned, uncultivated, and under the threat of desertification.

Statistics allow assuming that Georgia has the potential to produce the sufficient wheat volume and do
without its imports.

Amelioration of the above-mentioned 300-350 thousand ha, conduct of the appropriate farming
practices, introduction of soil-protection and resource-saving farming under conditions of the use of highly
productive breeding varieties will, together with other goods, successfully handle the problem of the country
satisfaction with the wheat of local production, which is a stable guarantee for food security.
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TESTING RESULTS FOR GAUCHO PLUS PREPARATION IN WHEAT CROPS
Machavariani Mariam?, Orjonikidze Esma?, Metreveli Vakhtangi?
!LEPL Scientific-Research Center of Agriculture, Thilisi, Georgia
2 Georgian Academy of Agricultural Sciences, Tbilisi, Georgia
3National Food Agency, Kvemo Kartli Regional Office, Kvemo Kartli, Georgia

High crop yields are closely linked to development and implementation of effective, scientifically
valid pest control measures. At present, mainly chemical compounds - pesticides are used for reliable
protection of crops against harmful insects, plant diseases and weeds. They are readily available and easy
to use, while also their use is linked to a number of adverse effects, such as hazard to humans and other
warm-blooded species, environmental pollution, negative impact on beneficial organisms, etc. Therefore,
attention of the specialists and researchers working in the field of plant protection is focused on making
pesticide application as safe as possible. One of the important trends in this regard is application of seed
disinfectants against plant pests and diseases. In this case, the hazard of their spreading and scattering in the
atmosphere is considerably smaller, the likelihood of their ingress and adverse effects on the human body
is reduced, and consumption rates of the preparation are low.

Based on the above, seed disinfectant Gaucho Plus was tested by us by applying it to wheat seeds
before sowing; the effect of the preparation on the energy of germination and growth of grain shoots, as
well as its effectiveness against harmful insects and impact on the nutritional value of wheat. According to
the testing data, seed disinfectant Gaucho Plus increases the energy of germination and promotes normal
growth of grain shoots; moreover, it is highly effective against harmful insects affecting wheat (efficacy of
this preparation against ground beetle, corn bug, and aphids is 95-97%); improves nutritional value of wheat
- gluten, vitreousness, proteins and sugar content in wheat increases (9.5-10.7%), which is of great
importance for the baking process and nutritional value of bread.
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SOWING TERMS AND ZONING OF WINTER WHEAT UNDER GLOBAL WARMING
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The global climate change has become a very urgent problem in many countries. The climate change
has affected the territory of Georgia, too. The studies prove that the air temperature in Georgia increased by
0.2-0.5°C on average. As a result of such a trend, the temperature increase may reach 1-2°C or even more
by 2040-2050. Therefore, depending on the mentioned air temperatures, it is necessary to consider the
sowing terms and change of the agroclimatic zone of distribution of winter wheat. Following the trend of
the temperature increase, we take 1°C increase for Western Georgia with less temperature increase
compared with Eastern Georgia, and we take 2°C temperature increase for Eastern Georgia by considering
the designed scenario. Regression equations, which determine the optimum sowing terms of winter wheat
are compiled. Determination of optimal terms of sowing by these equations will help agricultural sector
workers and farmers in obtaining guaranteed harvest.

In accordance with the above-mentioned scenarios, in order to distribution of winter wheat in western
and eastern Georgia the regression equations are compiled and the sums of active temperatures (>10°) was
calculated. It turned out that in case of 1°C increase in air temperature according to the scenario, the sum of
active temperatures will increase by 220-250°C on average, and it will increase by 440-480°C in case of a
2°C temperature increase. The area of distribution of winter wheat has expanded at the expense of vertical
zoning. The area of distribution in Western Georgia as compared to the existing (basic) area of distribution
has risen by 170-200 m on average, and by 350-400 m in Eastern Georgia.  Increase in temperature over
the area of distribution of the winter wheat under the scenario, the global warming (before 2040-2050) will
not affect the growth or vegetation of the given crop, unless the temperature increase exceeds the
temperatures values fixed by the said scenario.
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09OMd0m  gmOo©  2odmygbgdmwo  oym  MdOwo  bm®md0.35M 03
d9% 3509056056 9900 B93MMbYIo Jgx 3509000 F0MIOIEo  300MHOEYICO
3563350 MROM IgBo© LoEmEbwolrbs®osbos, bmwm msgol FbEOg, d93M™bOL
X9IOMdOL FoBHgds 03936 303G FoME3w 900l LogmEbErolvbsM0sbMdOL
BOL.

RESULTS OF LIFE CAPACITY BASED ON GEORGIAN WHEAT GEORGIOCUM
(T. GEORGICUM DEK. -T.PALAEO-COLCHICUM MEN.)
EASILY HYBRIDIZE MULTIPLE AND BACKCROSS WITH THE FIRST GENERATION.

Nodar Merabishvili', Mariam Merabishvili?
!Georgian Technical University, Tbilisi, Georgia
2Agricultural University of Georgia, Tbilisi, Georgia
Email: n.merabishvili@agruni.edu.ge

Based on multifunctional analyses, it is easily visible, that the selection of the family

(Triticum) wheat and it’s working is very successfully. Success is strongly belonging to the
species which was chosen for the cross-breeding and hybrid plant life capacity.
By the cross-breeding of Georgian endemic wheat T.georgicum Dek.- T.palaeo-colchicum
Men. with Georgia's soft wheat (Akhaltsikhis Tsiteli Dolis Puri, Dolis Puri 35-4, Korbouli
Dolis Puri). Aboriginal breed-populations and Georgian endemic wheat T.carttlicum Nevski-
T.persicum vav- Dika with diversity (White Dika-var.stramineum, Red Dika-var.zubicinosum,
Black Dika-var fulicinosum). Based on the cross-breeding find out, that wheat Georgicum 28
and 42 chromosomes cross-breeding gives pretty high level fertile hybrids.

The percentage of hybrid seed lines depends on the form of females, ecological genetic
properties of soft wheat varieties and origin of parental forms. The percentage of the ovary was
under the low range when was used wheat Georgicum and hybrid grain was full of
chromosomes with multiple species as a female form.

77


mailto:n.merabishvili@agruni.edu.ge

According to the quantity of ovary hybrid grains, in case of backcross this sign, is more
to compare to hybridization regarding one times hybridization, this sign is higher to compare
to backcrossing process.

The study of life expectancy of hybrid grains showed, these forms are genetically
compatible. It has been established that in case of higher levels of hybrid cereals it reduces the
viability of hybrid grains and vice versa.

High viable hybrids are made while Georgian wheat Georgicum used as a pollinator.
Soft wheat is used as a mother form or wheat Dika-Carthlicum in case of backcross, the sign
of the analyze was high when as a mother form was used soft wheat to compare to hybridization
backcrossing hybrid grains are more viable on the other hand to increase the quantity of the
viability of hybrid grains are increasing.
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Usgomzgeml 960g3Ho br®mdEol Lsbgmdol ggmero3wgdols-3membrm®o sigrols
(T.georgicum Dek.-T.palaeo-colchikum Men.) {563m3mdol dm3wg olEGm®os s dolo
AMOBMEMY0IH-d0MEMP0IAO EHILOSMYOS
6. 896sd0030¢r0

LoJoMMNZ9wWMb 39db03m0 MBbo3zxMLOEIG0, MOOEOLO, BodsGMZgEm
E-mail: n.merabishvili@agruni.edu.ge

BogdommM39wml  BHgMHoEBMMH05DY 50f9Mowo s M90LEGHMOMYOME0s bmMdeols 14
0bgdM030  Lobgmds,  OMIGEMRD- 5 boJoMmggwml bmMdol  9bgdmemo  Lobgmdss:
39026203100 -(T.georgicum Dek.); dsbs (T.macha Dek.etMen.); Jo®0@wo03230-3960L03wd0-035
(T.cartlicum Nevskyi-T.persicum Vav.- T.dika Sicharulidze ); &odmggg30-Bge@s Bsbom®o
(T.timopheevii Zhuk.) @ 3gdusdermo®o Hsbm@o (T.zukovskyi Men. et Eriz), Gmdegdos
ALBWom beMdol Lobgmdsms -18,5%-1 950p9bU.

bo@osgo g gmey039do-go@by@o sbigno-Jo@nygao sLgro (T.georgicum Dek.- T. Palaeo-
colchicum Men. T. karamyschevii Nevskyi) (2n=28), 29bmdyg®o gm@dgms A'ABB,  ©sbogmgm
LoJodmggenml  (Gos-anghbydo) gofodm  gbegdy®o  bo@dsgos.  30MH39ws©  0yo 3-
bygds@odgoamds  sefgds (1929 ) o 398mym T.dicoccum—ol (sbgno) Lobgbbgomdse var.
chvamlicum supat. dgdpamddo 3. Geosglbdgdag@ds (1930, 1939) opo doohbos xg® obgnols
J3globgmds@, b dmg 305695000  dosgygmgbs  be@doge  dobol  Jgglobgmdsb. o,
093530930hds s 3. dgbodgd (1932) doohbogl sbanols Jggbsbgmdsw - T.dicoccum ssp. georgicum
Dekopr. et Men., dgdpamd opo  258cygl 3o 39 Lobgmdo- . ©g3o3@gemgg0hds T. georgicum
Dekarp.-ols, g. 39bodwgd - T. Palaeo-colchicum Men.-ob bobgwfim@gdom . dgoggds ®co
Lobglbgomdoliogsb:

1 var. chvamlicum Supat. - msgmsgo gbosbos, dgydgbsgo, mgmn@o s FoMmdmswagbls &I
Lobgmdol dodoms Lobglibgomdsls.

2. var. rubidum Men. - mogmogo gbosbos, dgndyglogo, Fomgamo - Fo@mdmowygbls 0'dgosm
dobodggl.

3. 3960809l dobgogom gmeby@o sbigno Fo®Imodgs doboliogseb. 3. 0s39d30bg@0l s
& 3obgmsgol dmbsb@gdom, Jodmyeds sbands dolizs Lofyolbo dobob.
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BB 29m6O0379b oJgl swoo s sdmglgdymo mgdm, GoMmg s dgoyligao
ROO@ g0, dOFYJo s>  d3gM0g0 Md3m30, Mogmsgol gMszo bogbogolgdby®os  gofOm
dmbodgggdom.  mogmsogol 0ogmbols  gogno  ygsgoenol  jogmmsb ‘dgosdgbdoon  1/3-om
dogags. gbgdo gdmgemgdygemmo o5dal. mogmegol gg@o ygogommdol @obsdo bsi@oliggm-
d(gobgs (Saccardo 39gdols dgoemols dobgogom dogggmgbgds glankus-b).

00  baloomwgds bsgoMs Molobydo, gobys Lmgmgdobswdo ©s yysxdyg@obswdo
3oddengmbom.  dob dodgogdo 19%-bg dgBo @Gogrss @ gybogergdgero  sdobmdgegs
g0bobo (2,91%) dspogno bo®obbols  [gdmygo@omo.

9ol 39bmGH038os  dognosh 0dgosmo  Fodol bgz@mbols  Nel-ob o Jod@oyyao
Jobps®mdbols D20l gobdsdommdYdgwo g9bgdo.

bm®dol bgegdaool 3Mog@ozsdo B3zgbl doge 3039w 29mMa0330L g9bm@Eoddo
3°9m3wgbowo 0dbs dm3wgngH™Mosbmdol, 05305308 3MA3odGHMOMIOL S 05330mTBEMBOL,
0M3HYJE53053056MdOL,  MmMb3MIMby  0530053056Md0L,  FM6Z35¢Y3530¢05bMdOLS >
M35OH5309960560d0L 496353060Md9dgo 396930.

SHORT HISTORY OF ESTABLISHMENT OF GEORGIAN ENDEMIC TYPE OF WHEAT
GEORGIOCUM-KOLKHURI ASLI (T.GEORGICUM DEK.-T.PALAEO-COLCHIKUM MEN.)
AND IT’S MORPHOLOGICAL-BIOLOGICAL CHARACTERIZATION

Nodar Merabishvili
Georgian Technical University, Thilisi, Georgia
E-mail: n.merabishvili@agruni.edu.ge

On the territory of Georgia, have been described 14 natural species of wheat, out of them 5 belongs
to Georgian endemic species:Georgicum-(T.georgicum Dek.);Macha (T.macha Dek et Men); Cartlikum-
Persecum-Dika (T.cartlicum Nevskyi-T.persicum Vav.-T.dika Sicharulidze);Timothyev-Chelta Zanduri
(T.timopheevii Zhuk.) and hexaploidal zanduri (T.zukovskyi men. Et Eriz), which consists 18,5% of the
world's distributed wheat.The wheat Georgicum-Kolkhuri Asli; Georgian-Asli (T. georgicum Dek.-
T.Palaeo-colchicum Men.T.karamyschevii Nevskyi) (2n=28),Genomic formula A"A'BB, in Western
Georgia (Racha-Lechkhumi) narrow endemic wheat. Firstly, it was described by V.Supatashvili(1929) and
determined the variation of T.dicoccum (Asli), var.chvamlicum supat. Later, K.Pliaksberger(1930,1939)
belongs to subtype of Asli, and then was belonged to the subtype of wheat Macha. L.Dekaprelevich and
V.Menabde(1932) belonged to the subtype of Asli, it was determined as a separated, under the name
L.Dekaprelevich T.georgicum Dekarp,V.Menabde-T.Palaeo-colchicum Men.It is consisting from two
subtypes:var.chvamlicum Supat; var.rubidum Men. According to VV.Menabde, Kolkhuri Asli is originated
by Macha. By the opinion of M.lakubtsiner and G.Kandelaki Geoegian Asli was the main starting point of
Macha.

Wheat Georgicum has a high and full stem, wide and hairy leaves, flat and firm grains, the peduncle
of grain is like a zigzag, with narrow edges.The size of the grain of the steam is smaller with 1/3. Awns are
shorter. The colour of the grain is a grey-green in flowering phase. (Saccardo according to the scale it
belongs to glankus).It is characterized by the ash-colored, it is resistant to the micetes. The grain consists is
more than 19% protein and unchangeable Amino acid, Lysin (2.91%) with high gluten. In the genotype,
there is very rare type nekrosis Nel and a characteristic of short stocky D-.

Firstly, it was presented by us, by the practice of the selection of the genotype of Georgicum
appears, short pedicellate,compact of the steam, quadrat of the grain, multy flowerily oval grains are
characteristics of genes.
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mdz99lso, BHMIEOE0Yo JoMmoEo brMdeols Lsbgmddo s 8500 HmEro beEHdEOl

93mE@)3os8o
@. 3mlivye0d30¢0l2, . 3MIz30003, 0. B50bs0st3, b. Mmlodzowo?,
- BbmG058300m036
193008 06LEOGHWEG0, 0ol Lobgudfozm MbogzgMlo@ @0, MB0OLO, LodsGm39wM;
L5doMr039mb 9OHMm36vw0 39)Hgmdo, MdOEOLO, LodsOmzgem;
390(o03mgddg9gd0L 0bLEHOEGH™ME0, LodoOmM3gEMl saMMo MBo3gMLOE G0, MdOEOLO,
LogoMmN39wM;
#0mE56030L 0BLEHOEHMBH0, 0w0osl Lsbgdfionm «boggdLoEYEHO, MBOWOLO, LyJsMM39EIM;
SB9doMr0039w ML 9H ™300 3ME9603M0 3500, MB0OLO, LodsMm39wM;
503 LegzErol IgOBgMBOL LodgbogMm-33wg3000 396G M0, MdOEOLO, LygserMZggEm
E-mail:: marine_mosulishvili@iliauni.edu.ge

LodoMm39wm 5GOL 3 GO0 be®deol (Trticum L.) §o6H3mdmdobs s 3m®mIomgdol
900 — 9000 3500 396GH®O s b 396GHMO doewbg IEOWIM0S bm®dwol 9bwgdmmo
Lobgmdgdom.  dobgezs  I3009  BHIOOBHMOO0LY,  Lods®mzgerm  gMmIEIO™MO  J399sbss
Abmgwomdo, ooz 15 Lobgmdol (s.str.) bem@dsewo (Triticum boeoticum, T. monococcum, T.
dicoccum, T. palaeocolchicum, T. timopheevii, T. durum, T. turgidum, T. carthlicum, T. macha, T.
zhukovskyi, T. turanicum, T. polonicum, T. spelta, T. compactum, T .aestivum) 56GOL
©530JB0MGOME0. beaMdOL 15 Lobgmd0sb 5 FomYsbo sGOL sgs®rmNzgwml gbwgdo (7. macha, T.
palaeocolchicum, T .timopheevii, T. zhukovskyi, T. carthlicum). 5J9s6 4 Lobgmds sMHoL 300sb
95633020560 beMdo0. BodoMm39wm AMBE0MT0 JOHMIPIOO J3995655, LosE 3N GHMOMEO
30056 35603300560 bmEmdOL yz9ges 7-39 Lobgmdss Homdmoagbowo  (yzgars Lbgs Jggysbsdo
3005635033 0560 bmEdEOol IbMEm© JOm, OO 56 BogdlodMad 3 Lobgmds 33b3gds) .

Triticum- ol yggws g9bmdo (AA, AABB, AAGG, AAGGAA, AABBDD), olggg Gmambs
Aegilops taushii-ls g39es, bsdogg  oboyxo (Taull, Taul2, Taul3) g3bggds dbBMEMm©
bogo®omggermdo.

394bo3EMoEMEO bMMdwol mMogg 9gbmdo: AABBDD s AAGGAA (Lodsronggermls
960930) 23b30905 FbMEMmE Logds®mzgemdo. 39dusdermowGo (AABBDD) bo®dswo fo6dmodzs
AABB 396m30L &9EH6e3ermool s Ae. tauschii subsp. strangulate-b (D 296m30Lb ©@Mbm&o0),
d9x350900L ABom ssbEmgdom 8000 fierol (ob. Ae. tauschii subsp. strangulata 6039 bsbom
(@oboyxom) TauL2 s Taul3 g3b3wqds FbmemE bodsO®MN39w™do. SOJJMEMAO0MOO FoMHBOHIBOL
©OML, sGmbeml bgmeom® (8000 BP) @slobergdsdo s0dmbbos bm®dol bos bobgmds,
OMIGDoQ9b M35 Lobgmds MOl JMEEHIOWo bmEdswo. s Fomol J0dzqwdoM33w05b0
(6030mo@ 9350) bm@dwol (7. aestovum T. compactum) {ogoo S6mbeoml (8000BP).
Bodmbobrs®Bg d9o9bl bm@mdol dowosbo MHomgbmdol 50-75%.

JoO Mo 9693mH0 bmEmdol Lobgmdgdo MOl Ksblowo 1533900, IPOWIMO (30EGOOMS
5 30b9M5e9000. 439es 50960 bolinsmgds Lm3zm39b0 5350Yd9gd0L F0ToEMd FoAAEYMdOM
(009b0GgBHom). dmewm  39homdo  (1970-0560  §ergdosb) LodsGmzgarmdo  bemMdol
Lobgmdgdols s Lobglibgomdgdol (varieties) IM35¢0BgMHM3690s 36033690 Mmzbs 899306 ©s.
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Logo®mgzgemdo Mbs o9dBHoMMmL 939650905 29693H03MM0 MHYLIOLYdIOL OE3S
b5 dmbgl. 96093MH0 bmMdgdol  Fo@dmmdol sy0wgddo, wqghbwydls s MsFsdo dsmo

5039bo.
Key words: Triticum, 30006 do0(33¢00560, 96009930, 3653500 x39MM369ds, 3mBLYOZs30s.

THE ANCIENT, TRADITIONAL GEORGIAN WHEAT SPECIES AND THEIR ROLE IN
WHEAT EVOLUTION
Marine Mosulishvili?, David Bedoshvili?, Inesa Maisaia*®, Nana Rusishvili?, Gulnara
Chkhutiashvili3t
UInstitute of Ecology, Ilia State University, Thilisi, Georgia;
2Georgian National Museum, Thilisi, Georgia;
3Institute of Crop Science, Agricultural University of Georgia,
Thilisi, Georgia;
4 Institute of Botany, llia State University, Thilisi, Georgia;
5National Botanical Garden of Georgia, Thilisi, Georgia;
6Scientific Research Center for Agriculture, Thilisi, Georgia.
e-mail: marine_mosulishvili@iliauni.edu.ge

Georgia is one of the main centers of origin and formation of the ancient domesticated wheat
(Triticum L.) and is very rich in endemic wheat species. Despite its small territory, Georgia is the only
country in the world where 15 species (s.str.) of wheat (Triticum boeoticum, T. monococcum, T. dicoccum,
T. palaeocolchicum, T .timopheevii, T. durum, T. turgidum, T. carthlicum, T. macha, T. zhukovskyi, T.
turanicum, T. polonicum, T. spelta, T. compactum, T. aestivum) are present. Out of 15 species, 5 are endemic
(T. macha, T.palaeocolchicum, T.timopheevii, T.zhukovskyi, T.carthlicum) to Georgia. Four of which are
ancient, hulled wheat. Georgia is the only country in the world where all 7 species of domesticated hulled
wheat are present (maximum 3 species are found in all other countries).

All genomes (AA, AABB, AAGG, AAGGAA, AABBDD) of Triticum, as well as Aegilops taushii
with all linages (TauL1, TauL2, TauL3) are present only in Georgia.

Both hexaploid genomes AABBDD and AAGGAA (endemic to Georgia) occurs only in Georgia.
Hexaploid (AABBDD) wheat arose as a result of the crossing of tetraploids (AABB genome) with
Ae.tauschii subsp. strangulata (the D genome donor), about 8000BP. Ae.tauschii subsp. strangulata with
both linages (TauL2, TauL3) found only in Georgia. Nine species of wheat were discovered in the
Archaeological excavations of the Neolithic settlement of Arukhlo (8000 BP), eight of them are
domesticated. The percentage of free-threshing hexaploid wheat (T.aestovum, T.compactum) is 50-75% of
the total wheat population in Arukhlo (8000BP).

Georgian endemic wheat species are considered as a healthy food, are reach in proteins and minerals.
All of them have high resistance to fungal diseases. Lately (since the 1970s), the diversity of wheat species
and varieties has decreased in Georgia. Therefore, protection of plant genetic resources must be activated
and restored at their origin places in Lechkhumi and Racha.

Key words: Triticum, hulled, endemic, diversity, conservation.
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DEFINING TERMS OF WHEAT PLANTING FOR SAMTSKHE-JAVAKHETI
REGION

Tamar Narimanishvili
Samtskhe-Javakheti State University, Akhaltsikhe, Georgia

Wheat is an ancient crop for Georgia. Domestication of the crop took place around 10,000 years

ago and spred all over the world. Wheat cultivation has started in Georgia about 5,000 years ago. During
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millenia Georgians created multiple unique wheat and proved that Georgia is one of the first homes for
cultivated wheat. There are five proven endemic varieties in the wheat botanic family -T. timopheevii
Zhuk, T.Karamyschevii Nevski, T. persicum Vav., T. zhukovskyi Men. et Eriz, T. macha Degapr. et
Men. More than 154 varieties of soft wheat and more than 150 varieties of aborigen (autochthonous)
are found and described in Georgia.

Noteworthy that there is a seperate group called the varieties of Meskhet-Javakheti, including
Akhaltsikhe Red doll bread, Meskhetian Doll bread, Meskhetian Dika, etc. It means that wheat was
widely spread crop in the region.

The researches shows that wheat productivity was quite high and the average yield per ha was
about 2,5-3,5 tons. The recent climatic processes dramatically reduced wheat productivity.

The weakness of Samtskhe-Javakheti is the limited agroclimatic resource, in particular, short
vegetation period. As a result of the research, the cases of early frost are significantly higher in the
region than the average rate per country.

Modern intensive varieties of wheat are characterized by high level of breeding, therefore it is
important to identify the optimal terms for planting in order the sprout produce and develop fully.
According to our finding from September 20 to October 1 is the optimal period for planting of what in
Samtskhe-Javakheti enabling us to get high rate of sprouts and accordingly high yield. For achievement

of the goal it is highly recommended to apply modern fertilizers and technologies.
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EVALUATION OF RESISTANCE OF GEORGIAN WHEAT TO YELLOW RUST
K. Natsarishvili, Z. Sikharulidze, K. Sikharulidze

Batumi Shota Rustaveli State University,
Institute of Phytopathology and Biodiversity, Georgia

The importance of Georgian wheat is invaluable. It is known that wheat landraces have been widely
used in breeding of wheat as they represent rich sources of genes, conferring resistance to diseases. The
Georgian wheat landraces, including five endemic species, subspecies and varieties were also widely used
in wheat breeding programs in many countries of the world and in Georgia as well, for deriving of varieties
with comprehensive resistance to diseases, well-adapted to local conditions and with good quality of bread
baking.

The outbreaks of wheat rusts are represented as a serious danger for wheat production. Yellow rust,
caused by P. striiformis f.sp.tritici West. is one of the most important harmful diseases.

The resistance of samples from Georgian wheat germplasm collection to mix of “Georgian” yellow rust
races was tested using artificial infection. Small number of samples (species — Ghvatsa Zanduri, Chelta
Zanduri, Makha, Kolkhuri Asli, Dika, as well as old local varieties — Shavpkha, Javakhetis Dika, Tetri Dika,
Shavi Dika, Tetri Ipkli, Lagodekhis Grzeltavtava...) have stood out as high resistant to both: single race and
to mix of races of P. striiformis f.sp.tritici. The most of old local varieties tested under artificial infection
(Kakhuri datotvili, Akhaltsikhis Tsiteli Doli, Tsiteli doli, Dolura, Dolis Puri 18/46, Dolis Puri 35/4.
Korboulis Dolis Puri, Moklegeroiani Tsiteli Doli, Lagodekhis grzeltavtava, Bagrationi, Mukhrani,
Thilisuri5, Armazi2, Motsinave, Armazi3, Khulugo, Adgilobrivi Tsiteli Doli, Bagrationi mskhviltavtava,
Vardzia, Sauli 9, Thilisuri 15 and Almasi) were susceptible to yellow rust. However, severity of yellow rust
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was lower on some local susceptible varieties (Dolura, Dolis Puril8/46, Adgilobrivi Dolis Puril8/46,
Moklegeroiani Tsiteli Doli, Deda) in comparison with the check variety — Bezostaya 1.

Due to the variability of pathogenic microorganisms, the breeding for resistance is continuously
ongoing. So, our results could be useful for the national and international breeding programs for resistance

to wheat rusts.

STATISTICAL REGULARITIES BETWEEN PRODUCTIVITY COMPONENTS
STATISTICAL REGULARITIES BETWEEN PRODUCTIVITY COMPONENTS
B. B. Nazarov
Research Institute of Crop Husbandry, Terter Regional Experimental Station, Zolgeran village, ,
Azerbaijan
E-mail: n.bahruz@mail.ru

The comprehensive study of the regularities of the dependence between productivity elements is
considered to be useful in theoretical and applied selection. Applying correlation analysis is of great
scientific and practical importance. Thus, statistical analysis of the obtained data can confirm the accuracy
of the results. Correlations exist between quantitative traits of agricultural importance. The interdependence
between components determining the productivity of the studied bread wheat varieties was established using
evidence-based methods. As a result, the correlation was found between 7 quantitative traits for the first-
(n=32, F1) and second-generation (n=38, F2) bread wheat hybrids, along with their parental forms and
statistical values were established.

Key words: soft wheat, breeding, variety, hybrid, line, correlation, sign, quantity, productivity

parameters.

THE INFLUENCE OF VARIOUS NORMS OF AMMONIUM NITRATE FERTILIZER ON
SOME PHYSIOLOGICAL PARAMETERS, GRAIN YIELD OF BREAD WHEATS
"GOBUSTAN", "GYZYL BUGDA", "GYRMYZY GUL1"

L. E. NOVRUZOV
Research Institute of Crop Husbandry, Ministry of Agriculture of the Republic of Azerbaijan, Baku,
Azerbaijan
E-mail : novruzov@live.co.uk
Wheat (Triticum aestivum L.) is one the main cereal crops grown in Azerbaijan. Nitrogen fertilizer
is one of the most important factors affecting the acquired yield and its quality. We aimed to study the
influence of different norms of nitrogen fertilizer (NH4NO3) on same physiological traits, grain yield and
yield components of bread wheat genotypes "Gobustan", "Gyzyl bugda”, "Gyrmyzy gull”. This bread wheat
varieties is grown by farmers in regions of our republic. Field experiments were set up in a sowing area in
Sheki district, village Oraban and Absheron peninsula. The Sheki zone is arid, but the Absheron zone is a
place where moisture can be provided. The experiment was performed in five variants (No- control without
nitrogen, Ngo, N12o, N1so, N2oo - 90, 120, 150 and 200 kg of active solid matter per hectare, respectively),
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each plot with 50 m? area, had three replications. Sowing was carried out in the second decade of October,
in the recommended seed norm of 220 kg/ha. During sowing simple superphosphate and potassium sulphate
were used in the norm PsoKeo. The fertilizer was applied in two forms.The dose fertilizer once at the time of
early tillering and remaining norms of fertilizer distributed according to developmental stages 45% at the
tillering, 40 % at the stem elongation, 15% at the heading. Stay green phenotype of leaves of different
variants as estimated by SPAD 502 plus. The highest pigments content was detected in N1so and Nzg while
the lowest in No. Before harvest, 10 spikes were chosen from each plot and the indicators of the yield
components (spike length, width and mass, number of spikelets per spike, number and mass of grains per
spike) were determined. The studied parameters increased as the fertilizer norm increased, but this
difference almost did not exist in the Niso and N2oo norms. Grain yield was lower in the No variant (24- 31
centner/ha) where fertilizer was not applied, higher in Niso and Naxgo variants. Results of the research
indicated that physiological parameters, grain yield and yield components were higher and almost the same
in the fertilizer norms Niso and N2go and there is no need of increasing fertilizer norm from Niso t0 N2go

IR

THE NEW VARIETIES OF DURUM WHEAT (T. DURUM DESF.) IN AZERBAIJAN:
PROBLEMS AND PROSPECTS

Rustamov Khanbala Nariman® 2, Akparov Zeynal Iba', Abbasov Mehraj Ali 3
Genetic Resources Institute of ANAS, Baku, Azerhaijan;
2Azerbaijan Research Institute of Crop Husbandry, Baku, Azerbaijan;
3Baku State University, Baku, Azerbaijan
e-mail: khanbala.rustamov@mail.ru

An abstract was devoted to new varieties of durum wheat, created in the Azerbaijan Research Institute
of Crop Husbandry as a result of many years of breeding using local and international gene pools. The
experiments on the creation of varieties resistant to biotic and abiotic stress factors, with high yield,
adaptation potential, and grain quality was carried out in sharply differing agrometeorological conditions
for 2016-2018 at the Terter ZES. New durum wheat genotypes studied in the control nursery and nursery of
competitive variety testing, differ in lifestyle, in terms of heading, growth, spike shape and density, grain
shape and color, and disease resistance. In recent years, durum wheat accessions with rounded grains, as in
bread wheat grains were selected. It has been revealed that the new durum wheat varieties had an average
yield potential (5.38-5.79 t/ha). The results of State Variety Testing in the 2017-2018 years showed that
variety Korifey-88 had high average productivity. The last test conducted in 2019, showed that the yield of
Korifey-88 per unit area (5.43 t/ha), was higher, than the realized and promising durum and bread wheat
varieties, except the Askeran bread wheat variety (5.90 t/ha). It revealed that a stable yield of Korifey-88
over the years is associated with a lot of grain per spike (63,4-101,8 grains). Long-term observations show
that on the irrigated lands of Low Karabakh, genotypes with an accelerated interphase period of booting-
earing have high yields and grain quality. Under drought and high temperatures conditions, early-heading
genotypes gain superiority, and in late-heading varieties, the period of grain filling is shortened, the quantity
and quality of attraction products deteriorate. It is recommended to grow new varieties of durum wheat in
the irrigated and well provided rainfed conditions of Azerbaijan.

R O
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THE STUDY OF BREAD WHEAT (T. AESTIVUM L.) LANDRACES AND NEW VARIETIES IN
THE FIELD GENEBANK OF AZERBAIJAN

Rustamov Khanbala Nariman' 2, Akparov Zeynal Iba’, Abbasov Mehraj Ali':3
!Genetic Resources Institute of ANAS, Baku, Azerbaijan;
2Azerbaijan Research Institute of Crop Husbandry, Baku, Azerbaijan;
$Baku State University, Baku, Azerbaijan
e-mail: khanbala.rustamov@mail.ru

The adaptive potential of landraces and breeding varieties of bread wheat of Azerbaijan created in
different years was studied. Extreme weather conditions allowed revealing the adaptability of the studied
varieties. It was found, that landraces and breeding varieties differ in many agrobiological indicators. The
old local varieties were tall, whereas the breeding varieties varied significantly in height of straw, and the
new varieties were mostly low and medium height. Breeding varieties were also highly resistant to lodging.
An analysis of the relationship between yield and structural elements showed the existence of some reliable
relationships. Based on the standard deviation, it can be said that in landraces and old breeding varieties,
the yield components underwent fewer changes. This also applies to new varieties created at the Gobustan
station - Gobustan, Layagatli 80, Kyzyl bugda and Baba 75. The adaptation coefficient (0.53-1.44) showed
that the reactions of the studied varieties to diverse conditions were high. Due to the high resistance to
diseases and lodging, the selected bread wheat varieties were far superior to aboriginals for yield. Bread
wheat varieties with high adaptive potential as well as resistance to stress factors were selected. Varieties
Gobustan and Laiagatli 80, selected in this territory and adapted to specific conditions were distinguished
by a complex of economically valuable traits. Varieties Sheki 1, Ugur, Gobustan, Tale 38, Shafag 2,
Layagatli 80 had the highest adaptability coefficient. Breeding varieties, due to resistance to yellow rust and
lodging, far exceed the landraces in yield. Landraces were found to be highly susceptible to yellow rust,
while significant variation was observed in breeding varieties for this indicator. In our opinion, the
susceptibility of aborigine varieties is due to the fact that they have not been grown in large areas for a long
time. Consequently, the coupled evolution of the parasite and the host plant was absent.
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GEORGIAN SOFT WHEAT GERMPLASM AND ITS GENETIC AND BREEDING VALUE
Tsotne Samadashvili, Mariam Betsiashvili,
Agricultural University of Georgia, Thilisi, Georgia

Wheat holds a special place in the food supply of the world's population. Due to its importance,
wheat modern intensive varieties must be characterized by plasticity, low-height growth, yield stability,
early maturity, large and dense spikes, high grain yield and good quality, resistance to diseases and pests. It
is also important that they are responsive to good agricultural practices, must be characterized by high
adaptability and have high economic efficiency.

Georgia is one of the first places of wheat domestication and bread is the main food for the Georgian
people. For almost 10,000 years, the Georgian people have been promoting the formation of varied genetic
material from wheat local forms. Out of the 27 known wheat species in the world, 14 were native to Georgia,
and five of them are narrow endemic and found nowhere else in the world.

The local diverse varieties of soft wheat, which are characterized by resistance to fungal diseases,
high protein content in the grain and high bread quality, are of great interest. Many of them are endemic
species, and diversity of genetic variations was established during the centuries in a very different natural-
historical condition.

There are 40 subspecies of soft wheat in Georgia and among them the most widespread are - var.
aestivum, var. ferrugineum, var. lutescens, var. milturum. All these forms are diverse according to their
ecological, biological and morphological properties.

The germplasm of Georgian soft wheat varieties holds genes determining necessary quality traits
for the modern intensive varieties, such as short and steady stem, plant rapid development, fertility
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restoration, grain protein, and lysine enlarged composition, large-grain, grinding and baking high quality
predisposing genes.

Thus, the germplasm of the Georgian wheat endemic varieties is of great interest, whose research,
characterization and application in breeding will enable scientists from all over the world to obtain valuable
breeding material that will facilitate the creation and distribution of desired wheat varieties.

Keywords: Wheat, Soft Wheat, Genetics, Breeding, Application.
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SOLUBLE PROTEIN PROFILES IN RESPONSE TO SALT STRESS IN WHEAT SEEDLINGS

Z.C. Suleymanova, A.Ch. Mammadov
Institute of Molecular Biology & Biotechnologies, Azerbaijan National Academy of Sciences, Baku,
Azerbaijan
E-mail: jzarifa@yahoo.com

Tree day-old seedlings of Triticum aestivum L. cultivar Layaqatli were exposed to varying
concentrations of NaCl (100, 150 and 200 mM) for 7d under hydroponic culture condition to characterize
the changes in leaf soluble protein profiles in response to short-term salt exposures. All the used NaCl
concentrations were established to affect the intensity of the growth processes of wheat seedlings negatively.
Inhibitory effect of NaCl enhanced with increasing concentrations. Changes in growth indices caused by
salinity were accompanied by quantitative changes in the spectra of some soluble polypeptides. SDS-PAGE
profile of soluble proteins extracted from control and NaCl-treated plants revealed that the intensity of
several protein bands altered by varying salt concentrations. The intensity of protein bands with approximate
molecular masses of 36, 42 and 54 kDa was decreased due to high salt treatment (200 and 250 mM NacCl)
and 36 kDa protein band disappeared as a result of the exposure to 250 mM NaCl. The intensity of the bands
of leaf proteins with approximate molecular masses of 26 and 70 kDa increased under salt stress conditions
when compared to control plants. Changes in the level of synthesis of certain proteins in cells may be
important in the regulation of the metabolic processes of wheat seedlings under salinity.
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EVALUATION OF THE IMPACT OF DROUGHT ON PRODUCTIVITY OF
WHEAT VARIETIES DIFFERED BY MATURITY PERIOD WHEAT GENOTYPES,
SOME MORPHOPHYSIOLOGICAL FEATURES

T. H. Tamrazov, F. A. Akhmedova
Research Institute of Crop Husbandry, Ministry of Agriculture of the Republic of Azerbaijan,
Department of Plant Physiology and Biotechnology, Azerbaijan,
E-mail: tamraz.tamrazov@mail.ru

Drought stress during the grain filling period has recently become more common in Azerbaijan,
where wheat (Triticum aestivum L., Triticum durum desf.). Particular attention should be paid to
physiological studies to increase resistance to drought and other stress factors of the wheat genotypes and
identify sustainability mechanisms, on the other hand, to determine the physiological and genetic changes
occurring in genotypes. The study of the effects of drought resistance on fertility measurements and the
effect of fertility indicators on typical wheat investigated based on different soil and climatic conditions.
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In the 2018-2019 academic year, 12 different wheat genotypes were measured in the Absheron
Experimental Base of the Institute in three groups (early, medium and late maturing). As a result, two
genotypes from each group were compared, including durum and bread wheat.

The net photosynthesis rate (Pn), stomatal conductance (gs), transpiration rate per leaf area (E), leaf
temperature (TI) and intercellular CO; concentration(Ci) were measured using a portable photosynthesis
system LI-6400 (LI-COR, USA) on the flag leaves on midday (09:00-12:00) at after anthesis.
Photosynthetically- active radiation (PAR) of 1,200-1,600 pmol (photon) m-2 s-1 was provided at each
measurement by the ambient CO; concentration of 380-400 ppm and full sunlight. Photosynthetic water use
efficiency (PWUE) was calculated by dividing Pn to gs

From the early maturity Alinja-84 durum wheat genotype, both in the two versions, separately on
the 8th and 7th layer leaves, (Pn)-12,5, 14.9/9.3-12.5 (mmol CO; m-2s-1), COg 332; 371/345; 385 (mmol
CO, moll / 2) and finally E-value 4.9; 5.7/ 3.8; 3,2 (mol H.0O m-2s-1),bread wheat genotypes of Gobustan-
99 type Pn-14,1; 12,4/ 10,6; 11.8 (mmol CO, m-2s-1), CO.g-348; 365/364; 378 mmol of CO, moll / 2 and
finally E-5.5; 6.1/ 4.8; 6.4 (mol H,O ™), At the flowering phase Pn- 21,2; 18,6 / 20,9; 19.7 (mmol CO>
m-2s-1), E- 8,92; 8.43 / 7.63; 8.21 (mol H,O™21), compared to the previous measurements, the difference
between the variants was significantly lower compared to those observed in the third measure.

From the mid matures durum wheat Vugar, both in the two versions, separately on the 8th and 7th
leaves, Pn- 24%; 36,7%, bread wheat genotypes of Giymatli-2/17, Vugar durum wheat genotype COg 3.6;
2,6%, Giymatli-2/17 bread wheat 18,2; 14,2 % and finally E-value 3,6; 2,6 / 5,06; 0,68%.

From the late mature wheat genotypes the difference in the rate of photosynthesis according to the
results of measurements in the genotype durum wheat Baraketli -95 and Tale-38 the bread wheat of the
characteristic wheat was 7.8; 4.4% / 5.1%, 4.4%, CO, content in cells; 4.6%; 7.6% /4.2; 2.1%, the difference
between the speed of transpiration and 25.6; 16.4 - 26.3 and 24.8% respectively.

During the study, we analyzed changes in gas metabolism and some physiological features of
different wheat genotypes responding to drought stress. Such research will provide valuable information
that can be used as a genetic basis for wheat production to increase productivity and productivity from stress.

From here, it can be concluded that there is a difference between durum and bread wheat genotypes,
compared to the other varieties within the group. This is due to the fact that early maturing genotypes
complete their development before the severe drought occurs, which leads to a small difference in variants.
On the other hand, the overlap between the variants in the late mature samples coincides with the
prolongation of ripening period and occurrence of severe drought.
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STUDY OF GENETIC DIVERSITY OF AEGILOPS TAUSCHII COSS. SAMPLES SPREAD IN
GEORGIA USING THE CHLOROPLAST DNA

Natia Tepnadze, Mari Gogniashvili
Institute of Molecular Genetics, Agricultural University of Georgia, Thilisi

Bread wheat (Triticum aestivum L., genome AABBDD) originated by allopoliploidization of
domesticated tetraploid T. dicoccum (genome AABB) with Ae. tauschii ssp. strangulata (genome DD). in
south Caucasus. Aegilops tauschii natural range is from Turkey to China and Pakistan. The Georgian part
of the area is a specially interesting. Despite it is relatively small, an essential part of Ae. tauschii genetic
variation was observed in this country.

Extra nuclear DNA is considered as an effective tool for genealogic studies. The three markedly
different genetic lines of cpDNA of Ae. tauschii were designated as TauLl (Aegilops tauschii subsp.
tauschii), TauL2 (Aegilops tauschii subsp. strangulata) and TauL3 (Aegilops tauschii subsp. strangulata).
TaulL3 lineage is the most ancient, a relict one. TauL3 is the relict genetic line and spread in Georgia.

The purpose of the research is to identify the genetic lines and diversity of the Triticum aestivum D
genome donor Aegilops tauschii subsp. tauschii and Aegilops tauschii subsp. strangulata collected in south-
west and east part of Georgia using the rps15-ndhF intergenic spacer of chloroplast DNA.

TauLl and TaulL2 accessions have 27 bp insertion in the rpsl5-ndhF intergenic spacer of
chloroplast DNA. This indel can be used to identifiy TauL3 lineage among Ae. tauschii accessions using
polymerase chain reaction method without Next Generation Sequencing technology.
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Genetic variations of 18 accessions of Aegilops tauschii belonged to south-west and east part of
Georgia were evaluated using polymerase chain reaction of intergenic spacer rps15-ndhF of cpDNA. 3 of
18 accessions were identified as a TauL3, 15 accessions - TauL1 and TauL2. One of TauL3 accessions
belonged to west part of Georgia, while two accessions were collected in east part of Georgia.
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THE PROSPECTS DEVELOPMENT OF TRITICALE AS AN INTERMEDIATE CULTURE
OF SAMTSKHE-JAVAKHETI REGION

Zaira Tkebuchava, Leri Nozadze
Samtskhe-Javakheti State University, Akhaltsixe, Georgia

The crisis events characteristic of Georgian agriculture have occurred throughout Georgia. Nowadays,
the issue of depopulation and specialization in agriculture is gaining new content, which in turn eliminates
the non-profitable sectors and develops a favorable profile that, to a certain extent, replaces the previously
established specialization profile.

In Samtskhe-Javakheti, potatoes turned into a monoculture, which basically displaced crops from
production, and the lack of a solid food base hindered livestock production.

For the livestock in the Samtskhe-Javakheti region, especially in dairy farms, an urgent task is to carry
out agrarian reform in accordance with the natural and difficult socio-economic conditions of this region.

Based on the above considerations, we conducted an experiment on the intermediate cultivation of
triticale in 2017-2019 at the test sites of Samtskhe-Javakheti State University in the municipality of
Akhaltsikhe.

We have compiled and will develop a Triticale Maintenance Technology Map. The projected
profitability is investigated by approximating the dynamic yield curve and determining the reliability of the
latter.

With the protection of optimal agricultural technologies, it is possible to obtain a triticale green mass
of 36-58 t / ha, which is a high yield. Triticale seeds germinate at 2 degrees Celsius. The optimum
temperature is 20 degrees Celsius and a maximum of 35 degrees. after 5-7 days it starts arising. The bulk
falls by 18-20 degrees, the average drop is 3-6 units.

It is known that large fractions of seed material are characterized with its high germination and
abundant productivity. In addition, there is often a difference between laboratory and field emergence of
seeds, which leads to a violation of established seed standards. This is also an important factor in solving
this problem.

We have studied the rate of Triticale Seed green mass Against different Backgrounds (NPK), of the
Samtskhe-Javakheti region under very severe soil-climatic conditions.

The results of the study showed that in the meadow brown soil of the Samtskhe-Javakheti region,

irrigated conditions can produce tritilale green mass of 45.5-50.0 tonnes N120P120K90 at the rate of 5
million grains per hectare. The dose of mineral fertilizers is determined based on the agrochemical
analysis of the soil.

Keywords:  Triticale, intermediate culture, forecast productivity

93



S IARC

3G 33gmeols Asemgemom FoMdmgds

B53memgmb Jocdsdsdy
LodoMm039mL Legerols 3gwObgmdol dgEbogMgdsms 935009305, MBOEOLO, LodsGMZgErm

505 o 00 g399bol  LobOLboo™m  MHEMBlgEyMmEsl  goblsBmgMogl oM 3wy mEo
3M9GHYMJB0 ©5 Fom0 3MMOI305, HMIJEms Mol §s8Yz9605 beaddswo. 53 3md3mbgbgd bgs
5395900 5©5d0sboLsmM30L  olgmo  LolbogmaEbwm  3GMEJ30s, OHMIgELs3  0dwg3s
d93H™M3909Md530  209MmM056gdMo  IMYgd0.  Ladfmbsdmo  EgoLbsmzol  Almgeomdo
539305 3O mdl Hgdmom  s0bodbmmo 3GMMmEdEos s Bmbsbergmdol babgzsco
d0dd0mdL 6 J0ddomdol Bpg®msdpgs Jolwero.

©©90LsmM30L FbMBOom 5dBsEYIOL JoM 33Ol (beMdswo, dG0bx 0, Lodobwo) 1,0 - 1,5
dowooM  GHmbs  FoME3WINWL, Mo3 9O LMEDY  2500sbasM0dgdom  200-205  3-0s.
9560330990l (bemdeol) (omdmgdsdo (59943560 3mBoE0gd0 993530500 Bobgml, 0bmgm,
BO©OEMgm 539600356 (588, 39565005), OMLIDL, Log®Mbagml s 5.9.

WORLD PRODUCTION OF CEREALS
Napoleon Karkashadze
Geogian Academy of Agricultural Sciences, Tbilisi, Georgia

The food supply of one or more countries is determined by the cereal products, among
which the leading role takes the wheat. Unfortunately, half of the world's population is now
facing food scarcity. The increasing need for high-quality food with the minimum environmental
impact has led to renewed interest in cereals to maintain sustainable crop production.

At present, the world is producing 1.0 - 1.5 billion tons of Cereals (wheat, rice, maize),
which is estimated at 200-205 kg per capita. The largest region for cereal production and
consumption is Chaina, India, North America (USA, Canada), Russia, France and eth.
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DEVELOPMENT OF SMALL-SCALE MECHANIZATION FOR WHEAT HARVESTING
Giorgi Kutelia
Scientific Research Centre of Agrucukturem Thilisi, Georgia
E-mail: qutelia.giorgi@mail.ru

The article deals with wheat production in Georgia, existing machinery for harvesting wheat, and
the number of combineers owned by Georgia State-owned LLC "Mechanizer" with capacities. Small
mechanization techniques are discussed, in particular grain harvesting combines. Their technical
characteristics are presented, which clearly shows the prospects for their use in Georgia.
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DEPENDENCE OF ANNUAL CROP YIELDS ON FIRST SOIL TREATMENT
Elgudja Shapakidze!, Vladimir Miruashvili?, Khvicha Gotchoshvili3,

Shorena Kavtaradze?

!Georgian Academy of Agricultural Sciences, Thilisi, Georgia,
2LEPL Agricultural Research Center, Tbilisi, Georgia,
$Ministry of Environmemt Protection and Agriculture of Georgia, Thilisi,
E-mail:e.shapakidze@gmail.com

The article discusses the systems of tractor and plowing, their analysis has been analyzed, their
positive and negative characteristics are revealed. In order to improve these indicators, tractor and plate
joints have been introduced, and reconstructed a hose plate that allows us to carry the soil and thus
protect the depth of the crank. The new suspension system enables the automation of elements and
without a elements, automatically plow resistance force direction and instant fashion imaginary
reference in accordance with the change, during the plowing direction, and thus regulate traction
chavaktot various variable factors caused grave concerns, which are in the promote aggregate
performance indicators and worsens the quality of plowing.
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INNOVATIVE TECHNOLOGIES OF AUTUMN WHEAT CULTIVATION
IN THE WIND EROSION AREAS OF KAKHETI.

Elgudja Shapakidze!, Niko Javaxishvili?, Givi Mosashvili!, Giorgi Javaxishvili?
1Georgian Academy of Agricultural Sciences, Thilisi, Georgia.
2Ministry of Environmental Protection and Agriculture of Georgia, Tbilisi, Georgia.
E-mail: e.shapakidze@gmail.com

The article discusses the causes and factors hindering the receipt of a high harvest of autumn
grain crops on the highlands of the Iori River of the Kakheti region. Climate changes caused by
global warming in eastern Georgia, especially in Kakheti, where the annual temperature increase
over the past 20 years has increased to 0.5 ° C, are discussed.

It is known that Georgia is the birthplace of wheat, and 5 out of 24 types of cultivated wheat
are endemic to Georgia, which are characterized by such valuable properties as are necessary for
obtaining intensive, high-yielding varieties.

The article discusses the use of modern soil protection technologies when caring for field crops,
and also examines the current world situation in this regard.

Attention is focused on the use of resource-saving, soil-protective technologies and minimal
and zero tillage, as well as the use of appropriate combined machines and machine complexes that
eliminate structural damage to the soil and perform several operations in one pass. Unfortunately,
these technologies have not yet become widespread in Georgia.

The article presents the number of areas affected by wind erosion and the yield of grain crops

in recent years in three municipalities of Kakheti: in Sagarejo, Sighnaghi and Dedoplistskaro.
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Given the relevance of the issue, the introduction of minimal tillage for such a small country like
Georgia is an extremely necessary measure, as this technology allows to reduce the number of passes
of the unit in the field, the mechanical impact of the machine on the ground and soil compaction.
The article also sets out the possibilities of introducing minimal tillage in the municipality of

Sagarejo and indicators of economic efficiency.
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ANCIENT AND BREEDER’S WHEAT VARIETIES OF GEORGIA

Chkhutiashvili Gulnari!, Bedoshvili David?, Samadashvili Tsotnel,
Sikharulidze Zoia3
! Scientific-Research Center of Agriculture, Thilisi, Geogria
2 Agricultural University of Georgia, Thilisi, Geogria
% Shota Rustaveli State University, Batumi, Georgia

Wheat is an ancient crop of Georgia, which was grown as far back as the V-VI millenia BC. It
occupied a special place in the history of the country. There are 27 wild and cultivated wheat species (sensu
stricto) identified in the whole world. Out of these species, fourteen species are found in Georgia. They are
represented by numerous subspecies and varieties. Variability of soil cover and climatic conditions in
Georgia promoted diversity in wheat.

Ancient wheats lost their production importance because of lowgrain yield and susceptibility to lodging.
However, they still contain genes that may confer resistance to abiotic and biotic factors and are important
for varietal improvement.

Wheat is planted in Georgia in the latitudinal range from 200 to 2300 meters above the sea level.
Wheat domestication in Georgia resulted in development of numerous farmer-selected ecotypes and
varieties adapted to various environmental conditions, respectively.

Wheat breeding in Georgia can be divided in four major steps in Georgia:
| — Selection and isolated multiplication of the best individual plants from the local land-races (until 1950).
Il — Development of improved varieties through selection of the best recombinant plants in segregating
populations derived from hybridization (1950-75).

I11 — Development of improved varieties through induced (chemical and radiological) mutagenesis (1963-
90).

IV —selection of the best pure line plants from international nurseries through local and regional trials (from
1998 till present).

Presently, high priority is given to diversity of breeding stock. Therefore, collaboration with
international agricultural research and plant breeding centers is very important. In 2001-2019, about 13,200
elite genotypes have been tested by local wheat breeders and pathologists under different environmental
conditions in Georgia. As a result, seven bread wheat and one triticale variety have been selected for high
yield, adaptation to local conditions and suitable quality and patented with the National Center of Intellectual
Property.
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WAYS TO IMPROVE THE EFFICIENCY OF GRAIN HARVESTERS
DURING HARVESTING THE LAID-BACK CROPS
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The article identifies the main causes of grain loss during harvesting - both biological and
mechanical factors.Also identified the reasons for the lodging of grain crops.

Mechanical losses in harvesting are mainly associated with sub-optimal modes of operation of
grain harvesters. It has been established that the loss of grain on the harvesting apparatus is mainly due
to the unsatisfactory work of the eccentric motovil. It is investigated that 50 ... 60% of grain losses
during harvesting of the lighter crops, accounted for eccentric motoville.

The article examines the technological process of universal motovil installed on modern combines
("KLAAS," "NEWHOLAND"), gives justification for its design and kinematic parameters,
choicerational working regimes that ensure minimal grain loss when working under different
conditions.

Theoretical studies have identified the impact of the basic structural and regulatory parameters

of the universal motovil is on its agro-technical indicators and grain loss.
Theoretical and experimental studies have determined the optimal values of the basic design and
kinematic parameters of the universal motovil,

Experimental studies have established links between the direction of movement of the combine
and the direction of the weight removed, which strongly affects on the basis of experimental studies,
the optimal values of the kinematic mode of work in the harvesting of the lighter crops have been
determined.
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GRAIN SEED SORTER WITH RECIPROCAL ELECTROMAGNETIC VIBRATING DRIVE

Gela Javakhishvili!, Alexandre Didebulidze?
1Georgian Technical University, Thilisi, Georgia;
2Georgian Academy of Agricultural Sciences, Thilisi, Georgia.

Significant problem in ensuring food security is expanding grain production, the main direction of
which is considered to be yield increase, where success cannot be achieved without using high quality seeds
and for that it is necessary to remove hardened weed seeds and such impurities the size of which by
morphological features approximates to grain seed size and here main load comes on grain sorting machines.
Since the post-harvest processing period is especially tense it leads to necessity to create more productive
and quality grain sorters.

One of the prospective technologies to prepare seeds is vibrating sorting which has the following
advantages:

1. Vibration increases blending strength between particles in separation material and material becomes
as liquid (“Vibrating boiling”);

2. Sorting indicators are improved;

3. Reliability of machinery is increased due to simplicity of design;

4. Dynamic loads transmitted by vibrating working parts on building is decreased due to their damping
in an elastic hanger;

5. A complex spatial movement of grate with variable amplitude and frequency is ensured.
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The latter advantage can be ensured by use of frequency controlled reciprocal electromagnetic vibration

exciter through which it is possible to achieve a rational kinetic mode of vibration for each technological
process and separation of a particular grain culture. The vibrosorter should meet the following requirements:
fire and explosion safety, high reliability, high performance, ease of operation and maintenance.
Based on the results achieved and the existing tasks it is important to create a highly productive, small-scale
and energy-saving electromagnetic vibrating grain sorter. With all these in mind it was designed a grain
electromagnetic vibrating sorter for which as a drive is used a resonance electromagnetic vibration exciter
patented by us. Adjustment of vibration amplitude and wide range of frequencies of working parts is
provided by frequency converter.
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WINDBREAK BELTS SITUATION IN GEORGIA AND RURAL - AGRICULTURAL LAND FOR
THEIR RECOVERY PROSPECTS .

Givi Japaridze , Revaz Chagelishvili , Giorgi Gagoshidze
Georgian Academy of Agricultural Sciences, Thilisi, Georgia
Georgian Technical University, Thilisi, Georgia
E-mail: giorgigagoshi@mail.ru

Agricultural - agricultural land windbreak belts role and importance
of thelargest and often indispensable to the KIA,as it isknown infact, that such strips from

the unprotected area of the wind not only soil depletes and destroys thesurface , but
also the rural - agricultural kulturebze of a mechanical impact and It physically destroys them . At
present, can be said , that only a small , defunct fragments of them remained in the
country's different regions and in most of the lands these fragments are no
longer there . These all cause lanes used woody plants withhigh biological age , hence the , their depreciati
on and also fuel - energy resources deficit over the past century, the 90- ies of

the populationby their physical destruction of the fuel used for the purpose. Thisanda number
of other kinds of gaps in mind, our by the new wind zones of cultivation , care and existing ones for the
reconstruction of the recommendations has been adjusted for the option , which discussed a number

of issues , namely : wind belts cultivation and maintenance of the necessary basic
principles, wind stripes Add If theuseof celebrities, bands, driving significant conditions.
All of this exercise before , Georgia, first of all, to create

a unified state program windbreak belts overall recovery promoting purpose , which is based on a well at
a legislative base . This latter ,, windbreak belts on " the bill in the form of already exists, butit is
necessary to review the  acceleration,in  ordertobe submitted to the main legislative body
of the official march  for, against  the wind belts rehabilitation every  attempt will
be unorganized, spontaneous, natural look - the sides of all 1. coordination, control, and that the
main responsibility for the course , even such as the have and what the final result is only fatal results in

the lead .
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POSSIBILITIES OF USING LOW-POTENTIAL ELECTRICITY IN WHEAT
PRODUCTION

R. Japaridze, G. Mosashvili, K. Mchedlishvili

Research Center of Technology Alternative Energy and Small Business, Tbilisi, Georgia

The article briefly discusses the main problems of cultivation of grain crops and, in particular,
wheat. It is noted that in the production of wheat and cereals in general, attention is constantly paid to
high-energy equipment. Crop growing technologies need to be improved in terms of increasing yields
and introducing new advanced technologies.

Economic and environmental problems also force us to look for alternative ways. This requires
research and development; we need to find, develop and test various options, including completely new
technological ones.

In this regard, the article focuses on the use of low-voltage electricity in wheat production. First
of all, the technological capabilities of electric osmosis are described. Electroosmosis radically increases
the intensity of fluid movement in the biological porous body.

It is noted that the use of this physical method allows us to treat seeds - fertilizers, pesticides,

bio-stimulants to the required depth in the seed.
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With the help of electric osmosis it is possible to accelerate and control the growth rate of the
plant; it is also possible to perform electromelioration - lifting of moisture from the depth of the soil to
the root system.

The article notes that the use of electric osmosis can dry grain with significant energy savings;
Fertilization of soil by concentrating fertilizers directly on the roots; Chloride-sulfate soils can also be

washed with direct current to reduce their salinity and much more.
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THE YELLOW AND LEAF RUST DISEASES INFECTION LEVEL OF WHEAT
GENOTYPES IN APSHERON CONDITION

S.K.HAJIYEVA, S.T.HAJIYEVA, SM.MAMMADOVA,
Sh.R.KARIMOVA
Research Institute of Crop Husbandry, Baku, Azerbaijan,
E-mail:sevda.hajiyeva@mail.ru

Investigations were carried out in Apsheron Experimental Station of Azerbaijan Research Institute
of Crop Husbandary in irrigation condition by evaluation of 1148 local and different geographical origin
samples of bread and durum wheat on resistance to yellow and leaf rust diseases in 2018 and 2019 growing
seasons. There was determined that the infection of studied samples were higher in 2019 than in 2018. So
92,1% of bread wheat samples were not infected to yellow rust in 2018, 7,6% of samples was moderate
succeptible (5-10 MS), 0,3% was succeptible (5-60 S) and 94,4% of samples was resistant (R) and 5,6%
was succeptible (5-80 S) to leaf rust. There are 357 bread wheat samples which were investigated in 2019
and 41.5% of them was resistant (R), 3,64% was moderate resistant (MR) and 10,1% was moderate
succeptible (MS), 44,8% was succeptible (S) to yellow rust disease. Also 85,2% of them was resistant (R)
and 14,8% was succeptible (S) to leaf rust disease.

There are 205 durum wheat samples which were investigated in 2018 and 98,7% of them was
resistant, 1,3% was moderate succeptible to yellow rust disease and 99,5% was resistant (R), 0,5% was
succeptible (S) to leaf rust. 332 durum wheat samples were investigated in 2019 and 91,6% of them was
resistant (R), 2,3% was moderate succeptible (MS) and 6,1% was succeptible (S) to yellow rust disease.
Also 97,4% of them was resistant (R) and 2,6% was moderate succeptible (MS) to leaf rust disease. On the
results of study carried out in 2018 and 2019 years, it was defined that the durum wheat samples were stable
to yellow and leaf rust disease infection than bread wheat.

The studied local and foreign origin bread wheat samples such as Fatima, Gobustan, Asgaran,
Matin, Gilavar, and TSXA.PUAN1ha76 (Derbent), Renan (France),Vassa (Russia), Jadira (Kazakhstan) and
the samples of durum wheat such as Barakatly-95, Garabagh,Garagilchigh-2, Alinja-84,VVugar, Sari Chanag
(Turkey), Zatino (France), Karol Odesskaya (Ukrain) and etc. were resistant to yellow and leaf rust disease.

As the rusults of investigations on resistance to rust diseases the selected local and foreign origin
samples were used as parental forms in creation of the new varieties.

Key words: breeding, bread wheat, durum wheat, resistance, infection, yellow rust, leaf rust.
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THE STUDY OF GAS-EXCHANGE PARAMETERS OF BREAD WHEAT UNDER RAINFED
CONDITIONS
Atabay Jahangirov
Research Institute of Crop Husbandry, Gobustan Regional Experimental Station,
E-mail: a.cahangir@hotmail.com

Field experiments were conducted under rainfed conditions of Daghlig Shirvan, at an altitude of
800 m above sea level. To study gas-exchange parameters under contrasting water supply, wheat genotypes
were planted in 3 replicates, in 2 blocks-under normal watering and drought conditions, and the area of each
section was 1m?. Bread wheat genotypes (12 varieties) with contrasting morphophysiological traits and
productivity as well as 9 perspective lines obtained from International organizations and studied in the
Nursery of the Competetive Variety Testing of the Gobustan Regional Experimental Station were used for
the research. Gas-exchange parameters were measured using a portable photosynthesis system Li — COR
6400 XT, equipped with leaf chamber of 6 cm?2. The results were processed using the statistical program
JMP 5.0.1.
The mean values of the gas-exchange parameters for all genotypes were found to be higher in the morning
hours than in the afternoon. The measurements performed in the morning hours showed the highest values
of P, in drought exposed variants of the Aran, Zirva 85 and Vostorg genotypes and in watered variants of
the Sonmaz, Gyzyl bughda and Gyrmyzy gul 1genotypes. Wherein the smallest values of P, were found in
drought exposed variants of 12IWWYTNo6, 11IWWYTN020 and 7WON-SAN0465 and in watered
variants of 7WON-SANo0477, 12IWWYTNo8 and Gobustan. In the afternoon hours the highest P, values
were found for both drought exposed and watered variants of the Tale 38, Vostorg and Aran genotypes.
Whereas, the smallest values were observed in the drought exposed variants of the Ferrigineum 2/19,
12IWWYTNo8, Bezostaya 1 genotypes and the watered variants of the 7WON-SANo0477, Gobustan and
Gyzyl bugda genotypes. The greatest decrease in photosynthetic rate in the drought exposed variants
compared with watered ones occurred in the morning hours in the 12IWWYTNo6 — 53.8%, Gyzyl bugda —
52.1%, 12IWWYTN020 — 51.3% and Bezostaya 1 — 49.7% genotypes, whereas the smallest decrease was
observed in the 12IWWYTNo08 - 15%, 4"FEFWSNN050 — 26.4% and Aran — 27.0% genotypes. The
measurements performed in the afternoon hours showed the greatest decrease in the Bezostaya 1 — 45.6%,
Sonmaz — 41.6% and Ferrigineum 2/19 — 41.4% genotypes and the smallest decrease in the Fatima, Zirva
85 —8.3% Aran — 9.2% genotypes. Stomatal conductance was found to correlate significantly with rates of
photosynthesis and transpiration in both morning and afternoon hours.
Thus, gas-exchange parameters were found to be dependent on water supply in various genotypes

under rainfed conditions.

STUDY OF WINTER BREAD WHEAT ADVANCED LINES ADAPTABILITY

A.M. Abdullaev
Ministry of Agriculture, Research Institute of Crop Husbandry, Baku, Azerbaijan,
E-mail: abdin_aetei@mail.ru

The presence of a wide range of variation in climatic conditions of Azerbaijan determines the conduct
of breeding activities aimed at adaptability and plasticity.

Even in extremely identical growing conditions, wheat varieties, depending on their biological
characteristics and the genetic mechanism that respond to changes in environment, are differentiated in
different degrees by yield over the years.

The study was conducted to determine the adaptive advanced winter bread wheat lines. For this as
parental forms were used 21 geographically distant and local accessions to create new varieties of bread
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wheat with the properties of optimal use of the bioclimatic potential of the growing area. Adaptability was
studied in seven - bread wheat variety samples TT 09214/3-1-2 (lutescens), TT 0887/2-1-1-1 (lutescens),
TT 09706/2-4 (lutescens), TT 09704/2-4-1 (lutescens), TT 09704/5-2 (erythrospermum), TT 09704/2-4-1-
1 (albidum), TT 09224/3-2-1 (lutescens) obtained from intra-specific crossings. At complete maturity, the
harvesting was carried out and the average yield was determined. The adaptability of varieties was judged
by the difference in the productivity of the spike, by 1000 kernel weight and the yields of the varieties under
study. The LCDgs of experiment was 2.5 -3.5 cwt/ha.

As result of study 75.7% of the varieties, are classified as non-adapted, nevertheless, 24.3% of them
during the study retained a neutral response to changes in meteorological conditions or less subjected to
changes.

Long-term observations of advanced variety samples in irrigation condition showed that most of them
differ in the way of the realization of potential productivity. Meanwhile, a few variety samples maintained
their productivity over the years.

In varieties with a comparatively greater adaptive capacity, the average yield reached up to 70.0 cwt/ha.

Keywords: wheat, intra-specific crossings, adaptability, selection.
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EFFECT OF POST-HARVEST STORAGE DURATION ON GRAIN QUALITY OF WHEAT
VARIETIES

L.U. Hasanova
Research Institute of Crop Husbandry, Baku, Azerbaijan,
E-mail: resulhesenov@hotmail.com

The effect of the post-harvest storage duration on grain quality of wheat varieties cultivated in
various agroecological conditions was studied. The aim of the research was to investigate the dependence
of grain quality indicators of bread wheat varieties on post-harvest storage duration.

Research material were wheat varieties cultivated in different growing conditions at Kurdamir and
Terter Regional Experimental Stations (RES) and Aghstafa Supporting Experimental Station (SES) of the
Research Institute of Crop Husbandry (RICH). At varieties from Kurdamir, test weight changed in the
range of 726-769 g/l, the average value of vitrouseness was 50%, the average moisture content was 11,2%,
gluten content (GC) was 17,8 %, average gluten quality (GQ) was - 104.5. The change in the GC was in
range of 0-33.6%, and the GQ was in 111.5-125.0. The GC and GQ not changed regularly at varieties
cultivated in Kurdamir.

At varieties from Terter, these indicators were 723-769 g/l, 42.0%, 13.4%, 24.2%, 93.1
respectively, the change of GC was 82.3-104.6%. The GC and GQ changes were observed in studied
varieties at different times, with an average of 24.2% of GC, in range of 15.2-32.8%, and GQ with an avarage
of 93.0, and 82.3-104.6 range. During storage of the samples, the GC was significantly reduced, and GQ
improved.

At varieties from Aghstafa, these indicators were 725-760 g/l, 58%, 12.3%, 27.5%, 89.0 and the
change of GC was 25.2-29.2%. Repeated analysis have shown that the GC was declined fairly well over
time and GQ improved.

Thus, for indicators of studied varieties from Terter and Aghstafa, there were regular changes but,
for varieties from Kurdamir there was no regularity due to bug damage.

Key words: wheat, grain, variety, quality indicators
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