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ricultural  biotechnology  in  Turkey 
N. GONULSEN 
Aegean Agricultural Research Institute 

Menemen-IZMIR, TURKEY 
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played a on 

of and 
of diseases and a total of on and multiplicating  plants and 

in of 
words: - - - - - 

- - - - 

- “La biotechnologie  dans le domaine  de l’agriculture, en Turquie”. La Turquie est l’un des rares pays az~ nzonde 
autosuffisant  en  matière  de  production agricole. La biotechnologie  y joue ròle significatif dans l‘augnzentation des  rendements. Les 
recherches sont centrées sur les  cultures de tissus particrrlièrernent er1 ce concerne  les  plantes, l’élevage, la technologie agricole, la 
phytopathologie et la lutte contre les  ravageurs. Les buts les plus importants  sont l’anzélioration de production, la conservatiorz des 
ressources génétiques  et la lutte  contre  les et les  parasites. Actuellenzent, a u  dans les  Universités et 
dans le privé,  quatorze  stations  au total  se consacrent d la nzultiplication, l’amélioration des plantes et phytopathologie, cinq stations 
étudient  l’insémination artificielle (conservation du  sperme) et  huit  stations se  spécialisent dans lutte contre  les  parssites. 

: Biotechnologies  en  Turquie - - Cultures de tissus - - recombinant - 
Fusion  de  protoplastes - Gerinoplasme - Transfert  d’embryons - Lutte contre les  insectes - Virus. 

Introduction 

has a that is  as old as the 
of civilization. that 

the into alcohol, the milk into have 
the biotechnology applications to  the of 

mankind the past 
many antibiotics, enzymes and 

and by  using 
Genetic included in  the biotechnology 
concept, also has a long We all of the 
selection of lines, by selection) the 

lines with to 
specifications in  the plants and animals. 

new and excitement on biotechnology is 

to  the of in 1953 and the development 
of Gene Splicing in 1973”. The 
application of biotechnology is based on and 

in biology, and physics, 
but in biology.  Scientific 

including the last 2 
decades helped to exciting development in 
biotechnology. is common to use the 
biotechnology in combination with the genetic 

The use of technology 
the of plants has a 

can 
costs, the living of 

mankind, but on affects negatively the 
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heavily dependent  on and 
to  the developed 

to  the limited of 
in  these  developed 

it is obvious that all these developments shall establish 
own significantly 

in 

The community something is 
invented, is the to benefit 
of time, innovations definitely 

because limit 
science and technology. 

is not only self-sufficient in 
but also one of the few of 

foodstuffs in the biotechnology 
so-called is as an 
means of both and 

is because, this type of 
development will unit costs of 

substitute 
some conventional inputs. 

in 

‘~biotechnology” two of 
techniques plants; 

The is and 
plant  gene manipulations. 

The second one is synthesis of 
fusion, 

which used as a  tool in 

The in 
new at  the of 
will be on and gene 
manipulations next 

the  studies on plant biotechnology, 
some biotechnological and applications 

which include the following 

- livestock 
- on 
- on insect and pest 

Institutions 

PLANT TISSUE  CULTURE  LABORATORIES 

The biotechnological and applications have 
been used aims at 

of the of 
and  at some companies in 

The of biotechnological studies in 
goes back to  about 1960’s. The study on the 

fixation of was 1953 at  the 
Faculty of in 

of applying 
tissue techniques of 

A plant tissue was 
established at  the Aegean 

1977. have 
followed it  at 
The names of all tissue in 

objectives listed in  Table 1. As it is 
seen, six of within the of 
six of 
them within companies. 

to these institutions, it is intended  to 
establish which  will be possibly 
at  the Vegetable at 

These 
will apply tissue techniques 

LABORATORIES FOR ANIMAL HUSBANDRY 

and animal 
of this is 

aimed at the in animal 
as in Significant have 

been the implications of 
biotechnology livestock 
health  in  the of 
biotechnology has been applied and can 
animal Two of namely 

liquid 
have applications in 
The a animal 

Studies on 
1970’s at  the Faculty in At the 
same  time,  studies on of 
have also faculties and 
two animal on this 
subject (Table 2). These two animal institutes, 
belonging to  the of have applied 

two in 

Five insemination the 
by means of deep and they 

of 
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Table 1 - Tissue  culture  laboratories their objectives in Turkey 

A- 

1. 

2. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. Fac.  Sci-Lit., 

C- 

13. 

15. 

OBJECTWES 
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LABORATORIES FOR 

to biotechnology include; 

- systems 

- 

- influencing development especially the 
Technique 

institutes have been 
to Ceratitis capitata Wild., 

cerasi L., Daclrs oleae Gmel., oleae Cydia 
pomonella L., Synnntheden myopaefornzis by 
using the  techniques  mentioned above. 

Biotechnolsgical activities 

the last 15 we have achieved 
successful in  both scientific 

applications. 

techniques mainly in 
techniques have been utilized in the following of 

- 
- 
- 
- Obtaining plants. 

names and objectives of 
plant tissue in given in 
Table 1. 

subjects and 
objectives in  Table 3. 

In  Vitro  Techniques in Plant  Propagation 

is a convenient the 
of multiplying plants vegetatively by means of 

tissue 

The of economically 
plants 

vegetatively in 
of individual of 

in conventional techniques of 
many plants slow difficult to 

multiply. The potential of vegetative has 
been by the application of tissue 
methods. The of multiplication much 
with the application of tissue with 
conventional methods. Also, by  using 
tissue techniques, 

plants which 
difficult impossible to 

can be a of extinction of some  plant 
species Species of the Orchidaceae family in 

of typical examples, because a lot of 
Orchis species wild  in 
Anatolia. Some and chemicals being 

These in can 
only in one To save the 

Orchis species extinction, tissue techniques 
have been employed to plants. 

The of using in vitro techniques 
of than in application  fields. 

Table 2 - on embryo  transfer  and  artificial  insemination 

Faculty of .............................. - 

Faculty of .............................. - Selcuk 

Faculty of .............................. - 

Faculty of .............................. - Uludag 

Livestock ........................ - of 

Livestock ........................ - of Lalahan 

................... - of 

.................... - of 

................... - of 

.................. - of Samsun 

................... - of Adana 
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subjects and applications on 
institutions 

listed in Table 3. As  it  can be seen, 25 plant 
species (12 7 6 vegetables)  have 
been used  in studies. 

The of institutions on 
is nine. of them  belong  to the 

of of 
faculties two as well. 

IN VITRO TECHNIQUES PLANT  IMPROVEMENT 

Tissue is becoming 
in it is not 

used yet; tissue 

the potential of speeding  up 
by making  small plants available 

testing in 

As known, tissue used  in  two 
ways plant The one is  using 

cell gene which 
used way  is 

cycle  by  using some  techniques as 
ovule clonal 

So applications have 
been  used in 

subjects and applications 
in in the institutions 

listed in Table 4. 

As it is studies have  been 
on 

some  vegetables such as eggplant. 

Table 3 - Plant  propagated  by  micropropagation  techniques  and  applying  institutes Turkey 

Lilium cvs 
cvs 

cvs 
violet 

cvs 
(V. vinifeya) 

Quince 
Tea (Camellia  sineusis) 

Tomato 

Almond 

Walnut 
Olive 

Spathyllum 

TYPE 

scale 
Soft stem  piece 
Shoot-tip 
Leaf 

tip, 
Shoot-tip 
Shoot-tip 
Shoot-tip, 

Shoot-tip 
Shoot-tip 
Shoot-tip 
Shoot-tip 

tissue 
tissue 

Shoot-tip9 stem  piece 

Shoot-tip 
Shoot-tip 
Shoot-tip 
Shoot-tip 

- 

. 

CUAF 

AUAF 
AUAF 
AUAF 
CUAF 
CUAF 

see appendix. 
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but  it  can  be them by special tissue 

applied viable plants the 

lemon and to penwianum Lycopersicon esculenturn) with the aim of 
These techniques being to between two tomato species (Lycopersicon 

high 
quality  lines  (Table 4). disease genes. 

The of be if used 

and possible to 20-50 days in in 
between species fail to tomatoes. 

using Of instance, it is 

Table 4 - vitro  techniques utilized in  breeding  programmes,  and  plant species, and  institutions  applying 
these  techniques  in  Turkey 

TYPE/ 

Eggplant 
Gynogenesis 

Tomato 

Tobacco 

Tobacco 

Tobacco 

Tobacco 

Callus 
Tobacco 

Callus-cell 

Callus-cell 

Callus-cell 

Callus-cell 

Lemon 

Tomato 

- To hyb. 
to 

- To of haploid 
plants 

- To 

- best method 
obtaining  haploid plants 

- To stage 
to use in 

- To of 

- To new lines suitable 
of 

- To new lines 
East of 

- To best 
obtaining  haploid plants 

- The influence of Fe  and 
levels on 

being (existence) haploid 
- To the and 

chemical of 
dihaploid plants 

obtain  haploid plants 

to 

cityophtorcl 
somaclonal 

- To select lines to 
tracheiphilcl 

- To select high quality lines 
somaclonal 

- 

- To select lines to 

- To 

- 

- To select lines to 

- l24 - 
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AUAF 

EUAF 

EUAF 

EUAF 

EUAF 

EUAF 

EUAF 

CUAF 
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IN VITRO  TECHNIQUES IN PLANT 
GERMPLASM  CONSERVATION 

Tissue has a as a method  to 
in case of vegetatively 

The of plant genetic is 
as much as collection and 

evaluation. it is that local and 
close and wild types of 

plant species lost in the 
high quality plant pests and diseases, 

climatic 
this a is given in 

collection, evaluation, of plant 
genetic in the last 25-30 

As known, vegetatively plants (clonal 
plants) can be in the following 

-Field collection 
maintenance 

-Seed 

-Zn sifu 
-Zn vitro 

None of these  methods is completely sufficient. 
example, field collection and bud/scion 
convenient active collection, but 
collection. 

Tissue methods have been used 
elimination of pathogens, genetic 

manipulations at 
many in on 

of plants is done only at  the 
Aegean This 
institute is also of 
Genetic a lot of is 
done in the field of in besides the main 

this seven 

Since keeping this field can be the in 
method can be used as 

may be mainly divided into two 
at vitro genebank, 

- vitro base collection: These collections 
long should be 
used this aim. 

- vitro active collections: These collections 
and 

conditions can be used this aim. 

So on minimal conditions 
has with accessions. Some 

and can now be up to 4 
in +5 C. 

IN VITRO TECHNIQUES FOR  OBTAINING 
DISEASE-FREE  PLANTS 

Tissue a combination 
of only 

vegetatively species. 
tips most effective explants 
of plants a wide of economically 

the most in and they cause 
economic losses. To solve this the 

has been out since 1986. The 
aim of this is to  obtain 
plants all in Shoot 
tip is used in this 

is aimed to 
This 

1989 at the  Aegean 

obtaining plants 
connected with potato  and 

in  Table 5. 

Table 5 - Plants  obtained as disease  free  plant and 
relevant  institutions 

FUTURE BIOTECHNOLOGICAL ACTIVITIES 

is aimed to focus the biotechnological activities on 
the following 

- To obtain studies on 
the plants having 
plants, etc.) 

- To conduct species 
(vegetables and field obtaining haploid plants 
by and gynogenesis 
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- studies on some 
vegetables  and field the 

and obtaining high aminoacid  content etc. 

- To studies on 
somatic 

- To use  biotechnological  methods in 
of conventional  methods 

- To of 
obtaining plants 

- To  do the application of 
in plant 

- To 
advanced 

- in some joint 

- scientists, in 

- To to  obtain financial establish 
new to capacity. 

Appendix 

The abbreviations used in  Tables 

The following given 
set activities. 

- of 
- Faculties as 

- Scientific 

- 
- NATO Science Stability 
- CENTO  Technical aid 

Council) 

- FAO 
- Giessen of 
- 

of is 
than  about 120, which  is insufficient 
of them  have  been 

Usually, biotechnological applications faced 
with  some difficulties and technical To 

these, we 

can be useful. 

= 

= 

= 

= 

= 

= 

EUAF = 

AUAF = 

CUAF = 

= 

= 

YALOVA 

- 
- 

- ANTALYA 

- 

- 
Faculty - 

- 

- 

- 
- YALOVA 
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