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Abstract 

The terms germplasm availability and superior cultivars are defined. In addition, the 

role of germplasm availability for the development of new superior cultivars is 

clarified. Then, the declining periods in cotton yield and the reasons behind them that 

were observed during the last one hundred years are pointed out. Following this, the 

speaker will try to answer the question whether plant genetic resources are readily 

available to a breeder today and what the effect was of stringent plant variety 

protection. It will be pointed out that the final result of stringent plant variety 

protection was to restrict the breeders’ right to use freely any genetic material in his  

breeding programs and therefore, to withhold further development of innovation. 

Finally, a way to correct the aforementioned negative effects of stringent plant variety 

protection is suggested. 

 

 

 



GERMPLASM AVAILABILITY AND 

DEVELOPMENT OF SUPERIOR 

COTTON CULTIVARS



Germplasm availability is the 

extent of freedom that a breeder 

has to obtain and use in his 

breeding programs any genetic 

material that exists on the globe.



Superior cultivar is any new 

cultivar that is superior to the 

preexisting one(s) in yield or other 

trait(s).



Is a superior cultivar permanently

superior?

The answer is No.



A cultivar is superior until the 

moment a better one will be 

developed.



Do the today’s superior commercial 

varieties play a role for the 

development of new better cultivars?

The answer is undoubtedly Yes.



This is because the today’s superior 

cultivars are usually intercrossed or 

crossed with pre-breeding genetic 

material or with landraces carrying 

specific traits for the development of 

new segregating populations.



Selection applied to the 

aforementioned populations could 

result in the development of new

superior cultivars.



Thus, plant breeding is an incremental

step by step cumulative innovation 

that depends on being able to use as 

wide a stock of material as possible.



Historically plant breeding started 

about 10,000-12,000 years ago 

when man observed that if a seed

falls on the ground it germinates

and produces a new plant. 



From this moment on, man in different 

areas collected seeds or fruit from 

those plants or species that satisfied

his needs in a better way.



Following this simple method 

through the centuries, man 

succeeded in developing a number 

of landraces in different crops. 



This process has been applied 

continuously up to date and it will 

continue to be applied in the future

and produce new local landraces. 



The rediscovering of Mendel’s laws in 

1900 offered new prospects to plant 

breeding which resulted in the 

development of new methods of 

evaluation and selection from 

segregated populations obtained after 

hybridization.



Extensive evidence suggests that crop 

yields have benefited the most from 

plant breeding, which includes the use 

of improved hybrids and varieties. 

Specifically for cotton yield, an 

increase of 67 percent was observed 

between 1936 and 1960. 



• In this figure you can see that cotton yields stagnated from 1866 to 1935. Since 1937 two periods of decline or no 
gain in yield have been witnessed. The first is 1965-1980 and the second in the 1990s 



The first decline (1965-1980) was 

tied to both a narrow genetic 

breeding base and the loss of 

efficacy of available insecticides. 



The second decline (1990) was tied: 

Firstly, to the backcrossing of new 

molecular genetic modifications into 

existing cultivars to give herbicide and 

insect resistance. This process 

however, does not lead to new high 

yielding cultivars. 



And secondly, to highly protected

genetic resources and the general 

unwillingness of genetic material 

exchange.



Furthermore, the rise of molecular 

genetics at that time (1990’s) and its 

promises about the end of the 

traditional plant breeding and its 

substitution by molecular biology 

resulted in the academic

renouncement of classical plant 

breeding. 



This in turn had a negative effect on 

breeding education at the universities 

and the research work at public 

institutions due to lack of funding. 

Thus, even the private sector was 

deprived of new high yielding 

varieties. 



Therefore, it is imperative to be 

understood by the international 

scientific community that plant 

breeding is primarily an organismal

science and the backbone 



of a scientific discipline that evolved by 

assimilating (and will assimilate in the 

future) approaches from different 

scientific areas that allow breeders to 

increase their efficiency and exploit 

genetic resources more thoroughly. 



It is well known today that a 

breeding process can produce 

change in the composition of a 

population only if there is variation

from which to select.



For this to be guaranteed, however, 

plant breeders should have at their 

disposal as much different genetic

material as possible. 



According to his objectives a plant 

breeder has to select from the genetic 

resources available:

a. The parents to be crossed.

b. The most promising F2  Populations 

and

c. The genetically superior plants from 

the promising populations

• It is obvious that the third step cannot be realised unless the first 
two steps are successful. 



The first two steps however, 

depend on the availability of plant 

genetic resources (PGR) to plant 

breeders.



Are the plant genetic resources readily

available to a breeder today?



Up until the 1960s, PGR were 

traditionally openly shared, and 

moved rapidly around the globe. 

As such, they were conceived of, 

and treated like, public goods. 



Thus, organizations and individual 

scientists were free to collect and 

use in their breeding programs 

genetic material from any part of 

the world. 



In return, the new developed varieties 

were public goods and therefore, were 

shipped back to the developing world 

free of charge, or at reasonable prices, 

and so everybody was happy.



In the last 50 years, however, an 

increasing proportion of PGR have 

been subject to various forms of 

capture, as a result of advances in 

applied bioscience and the promotion 

of exclusive legal protections. As such, 

they have been converted into 

appropriated, private goods.



The most relevant of these laws are:

-Plant Variety Protection (PVP).

-International Convention for the 

Protection of New Varieties of Plants 

("UPOV Convention").

-Intellectual Property Rights (IPR).



-Convention on Biological Diversity 

(CBD) and the most crucial of all

-Patents



The adoption of strict legal 

protection, however, did not take a 

long time to create a feeling 

among the stakeholders that some 

took advantage over the others. 



In other words the rich took advantage 

of the poor. Such a good example is a 

yellow bean of Mexican origin (known 

as the ‘Enola’ bean released by the 

Mexican government), for which a 

patent was claimed twenty years later 

by a US company (in 1999).



Thus, during the past years 

breeders and intellectual property 

managers shared their concerns 

about the increasing politicization

of germplasm flows. 



In addition, the issues of PGR control 

are beginning to hamper efforts at 

germplasm collection, as countries are 

increasingly concerned with the 

possibility that their local landraces or 

cultivars may be collected, utilized 

commercially, and even legally 

protected, without any compensation.



Therefore, while some countries have 

been collecting significant amounts of 

new germplasm, they are not 

reporting significant rates of providing 

germplasm beyond their own borders, 

including the CGIAR centers. This is 

well documented in the next Figure.

• (Consultative Group for International Agricultural Research)



Figure : Trend in total acquisitions of unique 

accessions entering the CGIAR collections from 

1979 to 2009.



The final result of the aforementioned 

stringent plant variety protection was 

to restrict the breeders’ right to use 

freely any genetic material in their 

breeding programs and thus, to 

withhold further development of 

innovation.



What should be done for this to be 

corrected?



First of all, we have to define all the 

stakeholders that participate in the 

chain of breeding, maintenance and 

use of genetic resources. 

Then, all the stakeholders should agree

on some basic points.

Such as:



a) Breeding is an incremental step by 

step cumulative innovation. 

b) Its further development depends on 

being able to use as wide a stock of 

material as possible.



c) Plant genetic resources represent 

national and international heritage of 

mankind and future generations. 

d) Humanity needs both high and low

tech innovations. Finally,

e) Any useful effort should be 

encouraged, recognized and paid.



If we agree with these points, then 

we have to look for ways to apply 

them.

Let us see how it could be applied

in cotton. 



If the flowchart for the 

development of a new cotton 

cultivar is the following



DOWN TO THE GENERATION THE INTERNATIONAL COMMUNITY WILL AGREE

NEW 

COTTON 

CULTIVAR

PARENT 1

PARENT 1a PARENT 1b

PARENT 2

PARENT 2a x 

PRE-BREEDING 

LINE 1



I think it is logical, the money that will 

be collected from the seed premium of 

the new cultivar should be partitioned

in a fair way among all the 

stakeholders involved in the 

production of that cultivar (i.e)



DOWN TO THE GENERATION THE INTERNATIONAL COMMUNITY WILL AGREE

NEW 

COTTON 

CULTIVAR

PARENT 1

PARENT 1a PARENT 1b

PARENT 2

PARENT 2a x 

PRE-BREEDING 

LINE 1



The question that is raised here is:

How could one make a fair

partition of the money?



It is true that this is not an easy 

task. 



For the development of such a 

system, however, the international

bodies could ask the specialists to 

do so.



The development however, of a fair

way to partition the money among all 

the stakeholders who participate in 

the development of a new cultivar will 

open the way for cooperation and 

sustainable germplasm utilization for 

the good of humanity and the future 

generations.



The way I see such a system to 

work is the following:

Once each stakeholder will know 

ahead of time what its benefit will 

be, then:



-Countries with genetic diversity 

should develop ways for in-situ 

maintenance, selection and 

hybridization for the development of 

new landraces. 



In addition, they should guarantee free

but under control access to 

distribution and collection of genetic 

material where all the needed 

information should be also given to 

the country of origin. 



- Similarly, individuals, institutes, 

and organizations that apply pre-

breeding should offer their genetic 

material, with all the information 

available, to the breeders around 

the world.



-Individual breeders, public 

institutions, private corporations 

and cosmetic breeders should also 

share their breeding material and 

the relevant information. 



-The farmers should grow certified 

seed, unless they grow their own

seeds or landraces, and the price 

should be based on the quality as well.



Under such a system everybody will 

concentrate his efforts on the step of 

the breeding chain that he can be 

most effective and the high 

competition that we experience today 

could turn into cooperation among 

farmers, individual breeders, public 

institutes, private corporations, 

countries, and international 

organizations. 



In this way we might become 

stronger in facing the problem of 

global food production and the 

climate change. 



• This figure presents the different stages of germplasm
availability we went through, including the suggested one.

PGR

PUBLIC GOODS

EXPLOITATION VIA 

UNILATERAL 

PROTECTION (PRIVATE 

GOODS)

RECOGNITION OF THE 

INTERESTS OF ALL 

STACKHOLDERS 

INVOLVED



In conclusion, if the international 

community will fail to reach a fair 

system that recognizes, promotes and 

pays everybody who contributes in the 

production of a new cultivar either via 

application of a low tech or of a high

one, the situation will go from bad to 

worse. 



Thank you for your attention and 

patience


