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Thesis general review

Subject urgency : Potato is in the second place after cereals as a point of
view of consumption. Nowadays Georgia has no potato seed production.
Healthy seed is the guarantee of product quality. To supply farmers with
elite quality seed is one of the main subject in the country as there are no
production companies of elite seed. Nowadays expensive, certified,
commercial seeds are imported on the market of Georgia, but the
majority of farmers do not have access on them, on the other hand, virus
infects 80 % of potato planting material located inside the country and
its harvest on 1 hectare is average 12-15 tons. Such crops cannot cover
the costs.

Mentioned above it is clear that alternations are necessary in the potato
seed production technology and it is reflected in the development of
biotechnologicat methods. In this direction the usage of tissue cultures
takes a special place, which enable us to produce healthy seed. This
method will ensure the increase agriculture crops, including potato yield
and the high quality planting material will give us high yield about 40-
70 tons per hectare according to the varieties.

PhD thesis urgency is reflected in the fact that it provides the creation of
high quality and productive potato seed production cycle to the previous
conditions inside the country, particularly getting elite seed with the
help of usage of apical meristem method, introduced from potato plants
to the laboratory conditions and such seed will compete with planting
material imported from Europe. Besides these:

1. The country will not be dependent on imports
The Georgian farmers will be enable get the first generation
elite seed super-super elite in their own plots and afterwards
luxury seed elite.

The research main purpose and objectives: The research goal was the
selection of potato species introduced from abroad and are more or less
adapted for environmental conditions in Georgia, acceptance-strengthen
in vitro tube plants from the and their translocation in semi-open-field

19



without greenhouse in order to get super-super elite followed by
reproducing we can get potato elite seed.

The following tasks are necessary to be performed for this purpose:

1.

No U

®

10.
11.

12.

13.

Finding Potato species introduced from abroad and adapted for
environmental conditions in Georgia

Selection the best varieties from the retrieved material that are
required on the local market

Viral infection verification on the selected material (Immune
enzyme analysis)

Getting virus-free mother plants under laboratory conditions
Mother plants viral infection status

Mother plants reproduction (Quantitative Increase)

Tube plants strengthen (stem and root system strengthening)
under laboratory conditions

Viral infection verification in strengthened plants

Strengthened plants remove to the semi-open field (to develop a
method in order to avoid a damage of root system)

Getting super-super elite in open field

Observation of super elite and the seed production of further
reproductions

Environmental-economic assessment of the represented
technology

Summarize of the result and give potato seed producers science-
based references

Thus, the task of PHD thesis is: developing virus free, highly
productive planting material production cycle, adapted for
environmental conditions in Georgia, for Georgian farmers, who
will be enable to produce elite seeds in their own plots by
themselves.

Scientific novelty and the main results. Scientific novelty consists in the
following:
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At first, potato industrial varieties, those are more or less adapted for
environmental conditions in Georgia, were selected as from farmers
plots, also with the help of "Agrico", the seed provider organization.
Furthermore, in vitro tube plants were strengthened (Stem and root
system strengthening) in vitro laboratory conditions. The experiment
and results enabled us to implement changes in producing elite seed
technology highly spread all over the World and it is reflected in
translocation of strengthened tube plants in semi-open-field without
greenhouse in order to get super-super elite.

The changes in technology allowed us to obtain a higher quality of elite
planting material of 5 years instead of 4 years.

The theoretical and methodological principles

Technology of getting Potato elite seed and tissue culture propagation of
biotechnological methods are theoretical and methodological principles
of conducted research in order to fulfill the Thesis.

Thesis practical importance: PHD thesis within the framework of
the work done is distinguished by its practical value. Based on the above
technology Georgian farmers will be unable to get luxury highly
productive potato elite seed in their own plots. Such seed with the
quality and price, will compete with imported seeds from Europe

Structure and capacity: Thesis consists of: introduction, four
chapters, conclusion, references list and a ten annexes. Thesis consists
of 114 pages, illustrated with 10 pictures, 9 tables

Work approbation

The main results of the thesis were presented and discussed at the
farmers assoiciation general meeting in the region of Akhaltsikhe
municipality 4. 10. 2012.

At the international conference of Georgia-Poland held in Technical
University of Georgia , Tbilisi 18 07 2014

21
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9 articles are published around thesis topic.
List of publications of the dissertation topic :
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8.  M.Kukhaleishvili, E,Bulauri, N.Murvanidze, T.Chipashvili,
LMegrelishvili, D.Tavadze “Apical meristemi virus-free seed potato
production from the possibility of Georgia" Matsne of the Academy of
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The basic contents

Introduction

According to the terms of use, potato is in the first place in Georgia. As
the researches, practice, and experience shows us, that diverse natural
and climatic conditions of Georgia, also potato aptitude for drought and
less polluted soil enable us to produce as grocery (early and late), also
seeding and environmentally friendly potato(in mountainous areas).

According to the data of 2014 in Georgia's total arable land, potato
culture in the 3-4 %% - 26000 ha. The average yield of 15-17 tonnes per
hectare, which is 2-3 times lower than the European leading
productivity (35-40 t / ha). According to the data as well as in Georgia in
2014 the quantity of produced potato was 297 tons. If we take into
consideration that 55 kg potato is on per person in a year, (according to
physiological standards), the country population can provide themselves
with potatoes.

Potato import-export analysis shows that the country imported 10
thousand tons of potatoes in 2013-2014 mainly for seed, while exports
amounted to 10-15 thousand tons.

Potato prices in the country in the years 2013-2014 ranges from 0,7-1,25
GEL / kg. Prices are equal with comparison of Europian countries.
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However, such a high price is due to the low yield of potatoes. If the
yield will be high, the potato price will decrease 2-3 times and the export
quantity will be increased as well.

Food potatoes are mainly produced by mountainous regions in Georgia.
Particularly:  Samtskhe-Javakheti  (Akhaltsikhe, Adigeni, Aspindza,
Akhalkalaki, Ninotsminda) and Adjara (Keda, Khulo).

According to the Department of Statistics of the Ministry of Agriculture
over the last 3-4 years Georgia has the low rate (by region on average 12-
15 t / ha) of potato productivity due to the poor quality of seeds. The
problem depends on the fact that the local or imported seeds are of low
quality. Pre-existing seed-growing system was based mainly on elite seed
potato imported from Russia and afterwards its reproduction in specialized
seed-growing farms. It should be noted; that this system was not working
properly by that time, in particular, the quality of imported seed potato
diseases was high and therefore the crop losses were 50-60%. Nowadays
we do not have a potato seed-growing center, which would produce the
high quality potato seed, in other words elite seed, and it would be free
from viral diseases. It is known that viral diseases reduce potato yields.

Many international humanitarian organizations working in rural field since
1996 have tried to start seed production in Georgia and to do this, they
have brought and continue bringing of high reproduction of the elite, as
well as “A” and “B” of potato seed. Their reproduction in Georgia are held
in cooperatives and seed-producing unions formed by themselves. This
resource has not a big influence on the quality potato production in the
country, because: a) such seed multiplication sequence is 1 or 2
generation, because after that it is no longer used as seed because of virus
pollution (low vyield); b) imported seed is genetically adapted to the
country where it was produced. Georgia is not conducted such a seed
breeding work. Therefore, in most cases imported seed, which is highly
productive in the country, less productivity stands out in Georgia; c) Each
year potato producers in Georgia need getting initial material imported
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from abroad, but they cannot do this regularly due to the lack of resources
and the international aid is unitary as a rule.

Production of seed material inside the country has the crucial
significance for the country’s sustainability.

Mother plant material is the initial production and the quality and
quantity of industrial seeds are dependent on it. Healthy seed (nowadays
lack of deficiency) is the guarantee of quality of food products and its
volume.

One of the known method of potato virus sanitation is apical meristem
method.

Meristem cell culture provides apical (Beard) meristem isolation, which
is located on the top of the vegetative organs and are free from viral
infections.

This method was adopted in potato varieties, which are free from PVX;
PVA; PVY and other viruses.

This biotechnology method was first used in the last century 60s and
nowadays it is extensively used in all the countries where the potato is
very well developed.

Getting virus free potato technology is the modern method of
biotechnology, which provides the growth of agriculture crops including
potato harvest.

Such technology can facilitate and accelerate the traditional process of
getting new varieties. It offers a fundamentally new ways, particularly the
mutagenesis at the cellular level, cellular selection, and somatic
hybridization Furthermore, tissue technology is effective of getting virus-
free products that have the ability of vegetative reproduction.

Chapter 1. Literature review and selection methods

The first chapter is devoted to a review of the literature, and
environmental factors influence the adaptation of plants. The
development program of features of all the plants is in its genetic
material. Adaptation may be discuassed as a process through which
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genetic material can enhance their chances of maintaining the
generations.

Usually micro plants sprout rooting, their afterwards adaptation to the soil,
replanting in greenhouses or in open ground is the most difficult stage, on
which is based the clonal micro reproduction success. A number of plants
reproduction in vitro can be hold by their transferring to the non-sterile
environment or their acclimatization, which can be implemented

successfully.

To overcome the stress for plants in vivo conditions are complicated, so
it is necessary to extend temperature, light and atmospheric humidity
period for them that is possible only in laboratory conditions. However,
in many cases, plants are dead from 10-15 days after planting. Therefore,
it is necessary to create all conditions in vitro rooting stage, in order the
plants would be strong during replanting in vivo unfavorable conditions.
Seed-growing task is to preserve the genetic potential of a variety.

In the second chapter there are described reflective materials viral and
microbiological desiases of potato. about the potato as a virus and as a
microbiological reflected material. There is also discussed the
agritechnical measures

Chapter 2.Materials and methods

In the second chapter of thesis is presented biotechnological method of
getting elit seed from in vitro tube plant, Potato biotechnological
method (apical meristem method) is used since last century 50-ies. Its
second name is in vitro plant multiplication and it means microclonal
plant breeding.

Butenko, Artamanov, Alenkov, Danilov, Reipman and many others
wrote about this subject in their work.

In the second chapter of thesis is also presented the nutrition recipe of
growth of in vitro virus free plants, which is developed by Murashige-
Skoog and is popular all over the world.
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There are demonstrated types of sterilization, plants cutting technology
and necessary conditions for their growth, plants reproduction
mechanizm for their multiplicaton.
Scheme is presented follows
Tube plant (Laboratory)
NZ

Micro tubes ( greenhouse)

N2

Super-super elit seeds (open field)
Super elit seeds( open field)
N2

Elit seeds (open field)
A, B,C class (Accordingly reproduction of next years, open field

Chapter 3.Experiment part

In this chapter there is shown the experiment part held for the thesis,
there is also represented the selection of adapted potato varieties,
acceptance-strengthen in vitro tube plants from them and their
translocation to semi-open field without greenhouse in order to get
super-super elite followed by reproducing we can get potato elite
seed.

Technology which is developed by us is presented follows scheme

Tube plant (Laboratory)
N2

Laboratory (Strengthen of plant)
N2
Super-super elit seeds (open field)
\Z
Super elit seeds( open field)
N2
Elit seeds (open field)

Thesis research is differ from the elite seed material getting from the apical
method known through the world. The new method of plants translocation
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to semi-open field is developed by me, which means the strengthen of in
vitro tube plants getting in laboratory in special conditions. Under these
conditions the plants were 5-6 days, it was sunny in the room, they had
more or less open ground conditions, which allowed them to get used to a
different environment conditions (without tube). During this time root
system was developed as well as the stem with developed leaves. These
plants were transferred to a semi-open-field as they were covered by a
net during 8 days and then they continued growing in the open ground
conditions (Tsalka and Akhaltsikhe villages).

Chapter 4 . Results

This section contains the results of the research work with its practical
value, economical and ecological assessment. It is noted that

We got fairly high crop of elite seed material from potato strengthen tube
plants and It is 3-4 times more than the local industry indicators are. it is 3-
4 times higher than the local production rate is quite high.

The prime cost of per super elite potato produced by our technology will
be 1.27 GEL, , the commercial value - 2 GEL, while a cost per elite will be
0,46 |, the commercial value - 1.2 |. The value of similar class of seeds
imported from Holland is 2,6 GEL.

If we use our technology every 1 ton of industrial seed will savel400
GEL, sowing norm per hectare is 3 tons, and the savings will be 4200
GEL.

Super super elite getting from the method mentioend above represents
clear procuts then the super super elite seed getting from the usage of
greenhouse. Plants are in the greenhouse about 2-3 months until the
formation of micro tubes and they are treated by various drugs during
this time.

Tube plants in the laboratory, developed by the technology represented
in thesis, do not need special chemical products, So they remove
completely pure to the open field.

The fourth chapter of the doctoral thesis as well as practical value, which
is the following; this technology allows the farmers to receive expensive
high-yielding elite potato seeds on their plots. Such seed with its quality
and cost will compete with imported seeds from Europe.
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Conclusions

Thesis on the theme of the objectives have been achieved. Acceptance of
elite seed full cycle modification known all over the world was done in
the conditions of Georgia. Particularly the full cycle: laboratory-
greenhouse-open field was replaced by laboratory(phytotrone)-
laboratory(plants strengthen))-open field.

Georgian farmers received the local production elite seed by this
technology.

e Regulated environment in phytotron was modified to get better
tube plants, in particular, the temperature changes were done
and as a result we got mother plants in 22-24 days instead of ,
plants 30-40 ones.

e Strengthen of in vitro tube plants, accepted in laboratory,
method was developed, which enable us to remove plants to
open field without greenhouse.

e The new method of plants seeding was developed in open field,
in special conditions in laboratory

e It was the first time in Georgia when super super elite seed was
produced from strengthen tube plants getting in laboratory

e Potato elite seed getting from the technology mentioned above

is environmentally friendly and at the same time it is
economically profitable compared with imported seed.
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