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strategy  for  biotechnology: 
objectives,  organizational  structure  and  areas 

of  research 
F. WEIGAND and Ph. LASHERMES 

in the 
P.O. Box 5466, 

- “La dans le domaine de la  biotechnologie : et domaines  de 
les objectif 

les zones sèches du Ce les  techniques 
classiques mais aussi les voies nouvelles  des  biotechnologies.  La mise en de 
biotechnologies  est  décidée  en tenant compte de aux voies conventionnelles, de 

Elles les 

de mises en les points 
suivants : de 

de gènes...). 

: - - - à la - - in 
- - de gènes. 

- The rnajor objective of for  in  Dry  Areas) agricultural 
improvenzerzt in the and Africa dry nreas. These advances are to be achieved by nteans of conventional plant 
breeding  techniques, and new bioteclznological methods. The applicatiom of  biotechnology are determined  taking into  accomt their 
superiority as conlpared  with  traditional  techniques,  their  cost,  their  socio-economic impact arzd risks  involved. Their introduction in 

laboratories  is  achieved tl1rougll scientists  exchanges and through  consultants. They nre afterwards  applied or 
by A s  an  example,  there are presently a number of biotechnologies  involved  in  the following areas: 
inlrllunodiagizostics,  tissue  culture, alrther culture, embryo culture,  oligonucleotide gene transfer...). 

Drought - - Biotechnologies - Drought resistance - - 6 1  vitro  cultures - 
probes - Gene transfer. 

Introduction 

in of West 
Asia  and is the  main 
objective of 

in 
hot and with 

highly of 
to 

well-being of in  these 
by 

scientists in and using 

them in developing and sustainable 
systems. Emphasis is  laid‘on  achieving an 

cost inputs. 

the last ten 
of the  lot of in 

the 
the  development of of 

and of 
technology  and by use by so 
doing, all classical techniques of plant 
and been used. 
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The emphasis on 
with of scientists in the National 

Systems the 
has led to in national scientists 
in 

now anxious to apply new concepts and 
technologies and 

has a play in identifying the 
biotechnologies and access to  those 

use them. 

Objectives 

looks at  the application of biotechnology 
of with 

the aim of those objectives 
by the use of 

in the efficiency and economy 
of used techniques. Once  identified, the 

biotechnologies have  not only to  be used at 
also to 

the use of biotechnology thus 
involves steps. 

The with the selection of the 
biotechnology. As  the second  step, the 

selected biotechnology is evaluated  and  adapted at 
the specific conditions of WANA.  The 

includes of 
well-adapted biotechnology to  the 

Step orle 

technique is selected  based on the 
following 

of the new biotechnique  in 
with existing techniques. 

that  the new technique will yield 
advantage. 

to  adapt  the technique to  the 
specific conditions of WANA. 

costs to if the new technique 
. 

by to  adopt  the 
new techniques. 

Socio-economic impacts that will 
new technique. 

disadvantages 
associated with the new technique. 

To gain in-depth knowledge of these issues and  to 
stay of the  state of of biotechniques, 

scientists of 
visit institutions and 

leading in techniques. 
scientists 

leading institutions involved in 
biotechnological discuss the selection of the 
best technologies The 
selected  techniques 

planning meetings the initiation of any 
is finally 

Step 

The second step involves establishing the new 
techniques  in the 

consultants 
scientists back 

in the new 
use this context  the  students 

a leading a joint 
also assigned the  task of 

establishing a new technique as they move back  and 

The of establishing a new technique at 
is  closely watched is 

compatible with local conditions and 
genetic specific to  the 

modifications made  in the technique. 
develop usable techniques  that still need  a  lot 

of basic to 
some leading institutes Special funding 
this is itself 

this type of with 
application possibilities 

Step three 

and final step involves the application of 
new techniques The new technique is used 
by commodity 
plant genetic of and  the 

who in 
of knowledge of the new 

technique is accompanied by 
in which the potential of new technology is 

a decides to  adopt a new 
technique, This is mainly in 

of advanced scientists and is based 
upon  the expectation  that  these scientists will 
the new technique within own 

An additional of 
of technology is the 

of The objective of these 
is new technologies by 

exchange of 
and  in special cases costs expensive 
techniques. 
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Organization of Biotechnology 
Research at  CARDA 

has established a 
Unit  to function as a link between advanced 
institutions, commodity 

enhancement, 

applications of biotechnology. 
Scientists dedicated to biotechnology, although they 
may be of commodity 
common facilities objectives. 
The biotechnology located next to 

pathology, and 
entomology to use of facilities. The 

of biotechnology activities 
type 

between biotechnologists and 
with scientists 

application of biotechnologies into 
conventional 

The biotechnology 
modest, is  well equipped to on tissue 

as well as biology. The team includes 
scientists a minimal scientific 

mass. 

Research areas 

Although immunodiagnostic activities have been 
conducted since the eighties, 
biotechnology activities began 
in 1987 with on haploid plant 

tissue in chickpea and 
lentil. The has steadily and 

all 
and cool season  food legumes) and  a 

wide of techniques. of the complexity, 
cost pace of biotechnology 

to become 
basic special attention is given to 
the establishment and  maintenance of close contacts 
with advanced institutions engaged in biotechnology 

to enable to apply 
techniques most to  the 

objectives. exists with a 
biotechnology institutes in the 
such as Japan 

of 
Cologne and the of 

of 
of Naples) The 

(Washington State 
State 

Haploid  plant production 

followed by 
doubling the possibility of developing completely 
homozygous lines single 

of doubled haploid lines 
the of new into 

and selection 
efficiency. The objective is to establish efficient 
methods of haploid 

wheat, conventional 
Two methods have been 

The of in is to 
the development of the male gametophyte by 

pathway, to a pathway 
in callus this 

technique is potentially the most efficient, 
since a  plant may be 
within the 

among and within species. A 
has been established wheat 

allowing a of haploid plants. 
success has been limited and 

is high 
of haploid plants of plants in 
a cool which, in  the  context of 
can be only obtained with expensive facilities. 

followed by in of 
can lead to  the of 

haploid plants elimination of “wild” 
The 

bulbosum  technique (pollination with pollen 
Hordeurn bulbosunz) has been well established in 

novel technique involving 
pollination with maize pollen and  subsequent 
application of an exogenous 

has been developed. 

techniques have 
and  doubled haploid lines have been 

field conditions. 

Molecular  marker  techniques 

DNA FINGER  PRINTING: 

A technique 
has been established. Simple oligonucleotide 

have been identified which loci exhibiting 
a high of in chickpea. Alleles at 
many such loci can be detected simultaneously. This 
technique is used genotype identification 
and will be used testing, and gene 
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will be conducted to 
expand  the  technique to applications. 

RFLP LINKAGE MAP: 

genome mapping is advanced and 
intends to the use of 

as genetic 
will be on easily 

in 
expensive to field conditions. 
include to  the 

such as cold 
alien genes. 

technology is not yet capable of 
efficiently handling the of individuals 
commonly dealt with by 
technology such as the chain 

will be 

such studies will be 
useful not only in but 
will also be in the identification and cloning of 

in the of 
at level. 

JMMUNODIAGNOSTICS 

techniques have become an 
and 

have been 
used effectively field a 

of plant kits being 
such as 

and 
bean leaf and will be use by 

scientists in the WANA 
techniques also allow 

investigations of of 
in soil and especially in 
the 

monoclonals have to  be useful 
in identification of and types of 

with 

advanced institutions, will be to 
develop monoclonal antibodies  and 

INTERSPECIFIC  HYBRIDIZATION 

The gene pools of the wild of species 
contain a amount of genetic is 
potentially useful 

be used to this 
genetic a species with 
which complex 

of seed 
associated with 

of the 

of enable  the 
of attempts 

to establish an 
technique in the cultivated species Lens 

with Lens 

GENE TRANSFER 

methods now available to 
tissues, cells, the 

of of species, such as 
the and legumes, is still difficult 
because the 

of single 
cells, a and 
manipulation, has to  be especially difficult in 

activities 
limited in this field. 

have using cocultivation of 
Agrobacterium and  naked with 

a noncell 

At only a few genes of 
and have been successfully 

These genes to 
a of insects, and 

of the genes have 
been identified at level cloned. 
initiatives in mapping a step  in this 
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