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Approxim
ately 90 m

illion hectares, or about 1.2 billion acres of
genetically m

odified (G
M

) crops are currently grow
n w

orldw
ide.

The m
ain G

M
 crops grow

n com
m

ercially are soybean (54.4 m
ha),

corn (21.2 m
ha), cotton (9.8 m

ha), and canola (4.6 m
ha).

The introduction of G
M

 crops has produced significant benefits to both farm
ers and consum

ers.
G

M
 crops have m

inim
ized the use of pesticides and provided higher crop yields; consum

ers
benefited in the form

 of im
proved quality products (e.g., canola and soybean w

ith m
odified oils).

C
urrently, m

ore than 80 G
M

 crop events/lines have been approved for food and/or feed use.

G
M

 crops have also benefited the livestock sector as they have increased yields of feed
ingredient, have better quality traits, and are safer for livestock.  A

s a source of livestock feed
com

ponents, the relevant G
M

 crops include corn, canola, cottonseed, soybean, and potato.
These crops are principally used in livestock feed rations either as an energy and/or protein
source.
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The dem
and for livestock products w

ill increase dram
atically as population increases.

M
oreover, w

ith increasing urbanization and rising incom
e in m

any parts of the developing
w

orld, per capita consum
ption of m

eat, m
ilk, and eggs is expected to rise by about 2%
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dem
and for m

eat is also forecast to increase m
ore than 55%

 of
current consum

ption by 2020, w
ith m

ost of the increase occurring
in developing countries

2.

Thus the dem
and for feed grain w

ill increase by 3%
 per year in

developing countries and 0.5%
 in developed countries. O

n the average, less
than 3 kg of feed grain are required to produce a kilo of livestock m

eat and less
than a kilo of feed grain per kg of m

ilk.

C
learly, increased grain production for food and feed has to be generated from

 increased yield
because there is lim

ited opportunity to increase cultivated land area w
ithout adverse

environm
ental im

pacts.
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Transgenic crops currently approved for use as anim
al feed are

m
odified for herbicide tolerance, insect resistance, m

odified oil
content, and virus resistance. M

any of the proteins expressed in
G

M
 crops have a history of safe usage and/or are sim

ilar to
naturally occurring proteins. For exam

ple, insect resistant transgenic
crops express proteins from

 B
acillus thuringiensis (B

t), a com
m

on
soil-borne bacterium

 that has been com
m

ercially used w
orldw

ide as a
m

icrobial insecticide by organic farm
ers. E

xpressed proteins (C
P

4 E
P

S
P

S
) in glyphosate

herbicide tolerant G
M

 crops are sim
ilar to endogenous E

P
S

P
S

 already present in foods
3.
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Current Use of GM Feed Ingredients in Livestock Diets
Feed grain usage as a percentage of total crop production
ranges from 18% for wheat, 52% for sorghum, 70% for
corn, 75% for oats, to more than 90% of oil seed meals4.
Livestock producers in many parts of the world prefer corn
grain and soybean meal for energy and/or protein source in
both monogastric and ruminant diets.

About 90 million metric tons of GM corn grains are produced
worldwide. Given that 70% of total corn grain production
are used for livestock feed, then at least 65 million metric
tons of GM corn grains are used in livestock diets annually.  In the case of soybean, about 70 million
metric tons of soybean meal derived from GM soybean are fed to livestock per annum5.

GM Crops Used for Livestock Feed

Safety of GM Feed Crops

Safety concerns on the use of GM crops as feed ingredients relate to the following questions:

•Are GM crops safe as feeds for livestock?
•Is animal performance affected by GM crops?
•Could transgenic materials be transferred to and accumulate in milk, meat, and eggs?

Feeding trials have been conducted to examine the safety and efficacy of GM feeds for farm
livestocks6.   Based on these studies, there is no evidence of significantly altered nutritional
composition, deleterious effects, or the occurrence of transgenic DNA or protein in animal products
derived from animals fed with GM feed ingredients.

Animals perform in comparable manner when fed biotech feed
ingredients as compared to conventional products.  Feeding of GM
crops has not shown any negative effects of feed intake, whole
tract digestibility or animal productivity in studies with chickens,
pigs, sheep, beef cattle, and dairy cows6.

Scientific studies have also demonstrated that transgenic DNA
and/or protein expressed in GM crops are not detectable in the
raw food products derived from animals fed with transgenic
crops7,8. Animal digestive systems rapidly degrade DNA and
proteins. Moreover, studies have shown that ensiling and feed
processing results in DNA fragmentation5.

Based on the safety analyses required for GM crops,
consumption of milk, meat, and eggs derived from farm animals fed with transgenic crops could be
considered as safe as traditional counterparts.

Future GM Feed Crops

GM feed ingredients of the future will benefit
livestock with improved feed qualities. Future
GM feed crops will have enhanced nutritional
characteristics9, 10.

Current research is aimed at manipulating
levels of proteins, amino acids, oil, and
carbohydrates in major feed crops. GM crops
being developed with improved nutritional
characteristics include higher concentration of methionine and increased protein digestibility of
lupins, increased lysine content in canola and soybean, increased levels of free and protein-
bound threonine in lucerne, and reduced phytate content in corn grain10. Researchers are also
looking for ways to improve digestibility of wheat, rye or barley.  Many of these biotech crops
are already under field evaluation.

The use of insect protected corn is already improving feed quality by decreasing mycotoxin
contamination. The presence of mycotoxins in feed grains or ingredients makes them unfit for
animal (or human) consumption and can cause serious health risk. GM crops expressing
antigens from various microbes are also being developed. Edible vaccines delivered via feeds
have the potential to control economically important diseases in livestock.
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Safety Assessment of GM Products
Extensive testing and a long approval process accompany every GM crop introduction.  The
approval process includes comprehensive analyses to ensure food, feed, and environmental
safety before entering the marketplace.

Generally, the first step in any safety assessment of GM-derived products is to determine if the
product is substantially equivalent (except for defined differences) to conventional counterpart
varieties. Further analysis then focuses on the evaluation of the defined differences.  Specifically
for evaluating food and feed safety, a set of factors is used for assessing potential safety risks of
the host plant, gene donor(s), and introduced protein(s).

Sugar beet
Canola

Soybean

Cotton

Potato

Wheat
Corn

Sunflower

Feed Crop
Herbicide tolerance
Herbicide tolerance
Modified fatty acid
Herbicide tolerance

Modified fatty acid
Insect resistance

Herbicide tolerance

Insect resistance/
Herbicide tolerance

Insect resistance
Insect resistance/Virus

resistance
Herbicide tolerance
Insect resistance

Herbicide tolerance

Insect resistance/
Herbicide tolerance

Root worm resistance
Herbicide tolerance

Trait(s)
3

19
2
4

3
4

3

3

14
6

4
3

10

13

2
1

GM Line(s)
Canada, Japan, USA
Australia, Canada, Japan, Philippines, USA
Canada, USA
Argentina, Brazil, Canada, Czech Republic,

Japan, Mexico, Philippines, South Africa,
Switzerland, UK, USA, Uruguay

Canada, Japan, USA
Argentina, Australia, China, Canada, Japan,

Mexico, Philippines, South Africa, USA
Argentina, Australia, Canada, Japan,

Philippines, USA
Argentina, Australia, Canada, Japan,

Philippines, USA
Australia, Canada, Philippines, USA
Australia, Canada, Japan, Philippines, USA

Canada
Argentina, Australia, Canada, European

Union, Japan, Netherlands, Philippines,
South Africa, Switzerland, USA

Argentina, Canada, EU, Japan, Philippines,
Switzerland, USA

Argentina, Australia, Canada, EU, Japan,
Philippines, South Africa, Switzerland, UK,
USA

Canada, Japan, Philippines, USA
Canada

Countries

Source of data:  Agbios GM Database (2005). http://www.agbios.com/database


