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In Genetic Engineering of Plants, Les
lie Roberts and the staffs of the 

Council for Research Planning in 
Biological Sciences and the Board on 
Agriculture of the National Research 
Council have done a commendable 
job of making the techniques and 
implications of genetic engineering in 
agriculture understandable to non
scientists. Because of the clarity with 
which it is written, this thin volume 
makes a major contribution to im
proving public understanding of ge
netic engineering's potential for en
larging the world's food supply, par
ticularly in those regions where the 
problems of hunger and malnutrition 
are most acute. At the same time, its 
practical orientation gives the reader 
a realistic sense of the time required 
for genetic engineering to provide 
significant improvements in agricul
tural productivity. 

The volume is based on a 1983 
convocation of plant scientists and 
science policy makers from govern
ment, private companies, and univer
sities, sponsored by the Council for 
Research Planning in the Biological 
Sciences and by the Board on Agri
culture. It covers the history of crop 
improvement, the techniques and dif
ficulties of gene transfer in plants, the 
role of cell culture techniques in ac
celerating the development of im
proved plant varieties and as a vital 
complement to genetic engineers are 
currently improving agricultural pro
ductivity, policy and institutional con
siderations university-industry rela
tions, safety regulations, and patents. 
The chapters give the reader a basic 
understanding of gene transfer, then 
introduce the public policy issues that 
surround its application. 

The book is most useful in the way 
that it depicts the complexity of ge
netic improvement of plants, starting 
with traditional plant breeding tech
niques and then showing how genetic 
engineering becomes an adjunct to 
such practices. It takes many genera
tions to develop a desired plant strain 
through selection and breeding. The 
greatest constraints on the plant 
breeder are the available supply of 

genetic diversity (i.e., variability 
among certain important plant char
acteristics) in the plant variety with 
which he is working, and the time 
required to develop and test an im
proved variety. Gene transfer enables 
molecular biologists to reshuffle 
genes in combinations not possible in 
nature, opening up a large new 
source of genetic diversity for crop 
improvement. Eventually, it will also 
accelerate the development of im
proved varieties. Lawrence Bogorad, 
a noted molecular biologist in Har
vard University's Department of Biol
ogy, noted at the conference, " ... we 
can now envision moving any gene 
(for a desired characteristic), in prin
ciple at least, out of any organism and 
into any organism." Bogorad also 
noted, though, that only the barest 
beginnings of progress have been 
made in the transfer of genes among 
higher plants. Much has yet to be 
learned in the areas of gene identifi
cation (identifying the gene-or 
genes-responsible for a specific 
charcteristic); locating the gene (or 
genes) of interest within the nucleus, 
chloroplast, or mitochondria of the 
cell; identifying all the important 
parts of the gene, including elements 
necessary for regulating its expres
sion in the plant; developing an ap
propriate vector for carrying the 
gene of interest into the plant cell; 
and finally, regenerating whole 
plants from transformed cells in cul
ture. Although cell culture as an ad
junct to whole plant breeding is al
ready accelerating the development 
of improved plant varieties for agri
culture, the basic research necessary 
in gene transfer will probably con
sume the remainder of the I 980's 
before major new plant varieties re
sult. 

Genetic engineering may produce 
commercial products that can im
prove agricultural productivity soon
er, however, in the areas of beneficial 
soil microorganisms and biological 
pesticides. In this connection the 
book discusses bioengineered micro
organisms that can combat plant dis
eases as an example. 

The chapters of the book on policy 
and institutional considerations, uni
versity-industry relations, safety reg
ulations, and patents are concise in
troductions to these subjects, but do 
not match in breadth of perspective 

or insight the more scientifically ori
ented chapters. The discussion of 
funding for basic plant research, for 
example, refers only to public 
sources. While this funding is de
scribed correctly as "scarce", it is not 
discussed in relation to private sector 
funding, which, while also not large, 
probably equals or exceeds public sec
tor funding. A coordinated mix of 
policies to encourage funding of re
search that is appropriate to the pub
lic and the private sectors is needed, 
but this issue is not raised. 

Such shortcomings notwithstand
ing, Genetic Engineering of Plants can 
be profitably read by practically any
one interested in application of mo
lecular biology to improvement of 
productivity in agriculture. 
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