
G
lossary

B
iotechnology:  A

ny technique that m
akes

use of organism
s (or parts thereof) to

m
ake or m

odify products, to im
prove

plants or anim
als, or to develop

m
icroorganism

s for specific purposes.
D

N
A

:  A m
olecule found in cells of

organism
s w

here genetic inform
ation is

stored.
G

ene:  A biological unit that determ
ines an

organism
’s inherited characteristics.

G
enetic engineering:  The selective,
deliberate alteration of genes by m

an.
G

enom
e:  The entire hereditary m

aterial in
a cell.

M
odern biotechnology:  A

pplication of in
vitro nucleic acid techniques, including
recom

binant D
N

A
 and direct injection of

nucleic acid into cells or organelles or
fusion of cells beyond the taxonom

ic
fam

ily.
Traits:  C

haracteristics such as size, shape,
taste, color, increased yields, or disease
resistance.

Transgene:  A gene that has been
artificially inserted into an organism

.
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P
o

ck
et K

s are P
ockets of K

now
ledge,

packaged inform
ation on crop

biotechnology products and related
issues available at your fingertips. They
are produced by the G

lobal K
now

ledge
C

enter on C
rop B

iotechnology (http://
w

w
w.isaaa.org/kc). For m

ore
inform

ation, please contact the
International S

ervice for the A
cquisition

of A
gri-biotech A

pplications (IS
A

A
A

)
S

E
A

siaC
enter c/o IR

R
I, D

A
P

O
 B

ox
7777, M

etro M
anila, P

hilippines.
Tel:

+63 2 580 5600; 845 0563
Fax:

+63 2 580 5699
E

-m
ail:

know
ledge.center@

isaaa.org
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D
espite the current uncertainty over

G
M

 crops, one thing rem
ains clear.

This technology, w
ith its potential to

create econom
ically im

portant crop
varieties, is sim

ply too valuable to
ignore. There are, how

ever, som
e

valid concerns. If these issues are to
be resolved, decisions m

ust be based
on credible, science-based
inform

ation.

Finally, given the im
portance people

place on the food they eat, policies
regarding G

M
 crops w

ill have to be
based on an open and honest debate
involving a w

ide cross-section of
society.
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W
hat are the potential benefits of G

M
 plants?

W
hile m

ost of the debate over transgenic
crops has taken place m

ainly in the developed
nations in the N

orth, the S
outh stands to

benefit from
 any technology that can increase

food production, low
er food prices, and

im
prove food quality.

In countries w
here there is often not enough

food to go around and w
here food prices

directly affect the incom
es of m

ajority of the
population, the potential benefits of G

M
 crops

cannot be ignored. It is true that nutritionally enhanced foods m
ay not be a necessity in

developed countries but they could play a key role in helping to alleviate m
alnutrition in

developing countries.

A
lthough the potential benefits of G

M
 crops are large in developing countries, they w

ould
require som

e investm
ents. M

ost developing countries lack the scientific capacity to
assess the biosafety of G

M
 crops, the econom

ic expertise to evaluate their
w

orth, the regulatory capacity to im
plem

ent guidelines for safe
deploym

ent, and the legal system
s to enforce and punish

transgressions in law. Fortunately, several organizations are
w

orking to build local capacity to m
anage the acquisition,

deploym
ent, and m

onitoring of G
M

 crops.  

In 1994, C
algene’s delayed-ripening

tom
ato (Flavr-Savr TM) becam

e the
first genetically m

odified food
crop to be produced and
consum

ed in an industrialized
country.  Since then several countries
have contributed to m

ore than a 47-fold
increase in the global area of transgenic
crops.

The area planted to G
M

 crops shot up from
1.7 m

illion hectares in 1996 to 90 m
illion

hectares in 2005, w
ith an increasing

proportion grow
n by developing countries. In

2005, there w
ere 14 biotech m

ega-countries,
grow

ing 50,000 hectares or m
ore, 10

developing countries and four industrial
countries; they w

ere, in order of hectarage,
U

SA, Argentina, Brazil, C
anada, C

hina,
Paraguay, India, South Africa, U

ruguay,
A

ustralia, M
exico, R

om
ania, P

hilippines, and
Spain (Jam

es, 2005).  

G
M

 crops are m
ade through a

process know
n as genetic

engineering. G
enes of com

m
ercial

interest are transferred from
 one

organism
 to another. Tw

o prim
ary

m
ethods currently exist for

introducing transgenes into plant
genom

es.

The first involves a device called a
‘gene gun.’ The D

N
A to be introduced

into the plant cells is coated onto tiny
particles. These particles are then
physically shot onto plant cells.
S

om
e of the D

N
A com

es off and is
incorporated into the D

N
A

 of the
recipient plant. The second m

ethod
uses a bacterium

 to introduce the
gene(s) of interest into the plant
D

N
A

.   

H
ow

 are G
M

 crops m
ade?

A
re G

M
 crops appropriate for developing countries?

In the developed w
orld, there is

clear evidence that the use of G
M

crops has resulted in significant
benefits.  These include:

•
H

igher crop yields
•

R
educed farm

 costs
•

Increased farm
 profit

•
Im

provem
ent in health

and the environm
ent

These “first generation” crops
have proven their ability to low

er
farm

-level
production costs.

N
ow

, research
is focused
on “second-
generation”
G

M
 crops

that w
ill

feature increased nutritional and/or
industrial 

traits.
These crops
w

ill have m
ore

direct benefits
to consum

ers.
E

xam
ples

include:

•
R

ice enriched w
ith iron and

vitam
in A

•
P

otatoes w
ith higher starch

content
•

E
dible vaccines in m

aize
and potatoes

•
M

aize varieties able to grow
in poor conditions

•
H

ealthier oils from
 soybean

and canola

W
hat are the potential risks

of G
M

 crops?

W
ith every new

 em
erging technology,

there are potential risks. These
include:

•
The danger of unintentionally
introducing allergens and
other antinutrition factors in
foods

•
The likelihood of transgenes
escaping from

 cultivated
crops into w

ild relatives

•
The potential for pests to
evolve resistance to the
toxins produced by G

M
 crops

•
The risk of these toxins
affecting nontarget
organism

s.

W
here legislation and regulatory

institutions are in place, there are
elaborate steps to precisely avoid or
m

itigate these risks. It is the obligation
of the technology innovators (i.e.,
scientists), producers, and the
governm

ent to assure the public of the
safety of the novel foods that they
offer as w

ell as their benign effect on
the environm

ent.

There are also those risks that are
neither caused nor preventable by the
technology itself.  A

n exam
ple of this

type of risk is the further w
idening of

the econom
ic gap betw

een developed
countries (technology users) versus
developing countries (nonusers).
These risks, how

ever, can be
m

anaged by developing technologies
tailor m

ade for the needs of the poor
and by instituting m

easures so that the
poor w

ill have access to the new
technologies.  

W
here are G

M
 crops

currently grow
n?


