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Cotton is a natural fibre that is a member of the Hibiscus
family .The seeds are sown and  grow into leafy green, bushy
shrubs. By nature its a perennial shrub that reaches a height

of 3.5 metres. Commercially it is grown annual and only
reaches a height of 1.2 metres. The plants briefly grow pink

and cream colored flowers that once pollinated, drop off and
are replaced with “fruit”, better known as cotton bolls. Inside

each cotton boll is the fluffy white lint , as well as a number of
cotton seeds

The most common type of cotton that is grown in Australia is
Gossypium hirsutum. There are exclusively 17 native

Gossypium species that are found exclusively in
Australia. However, there are also 43 species of cotton in the

world, and some grow on trees.
..
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"A major breakthrough from Norm’s program was the release in 1985
of the variety Siokra 1-1. This was the first okra leaf variety to be
widely grown anywhere in the world. As well as the okra leaf shape
Siokra had excellent fibre quality and was also resistant to the
serious disease bacterial blight. This started a long line of fully blight
resistant varieties from CSIRO and has resulted in the elimination of
bacterial blight from the Australian cotton industry.
Up to 2012, the CSIRO cotton breeding team have commercially
released 105 varieties. In particular there have been some notable
releases which were breakthroughs in one or more characteristics
and thus were widely grown. Major conventional varieties in terms of
area at different times have been Siokra 1-4, Siokra L23, Siokra V-16,
Sicala V-2, CS50, Sicot 189, and Sicot 71."

https://csiropedia.csiro.au/cotton-breeding-and-new-cotton-
varieties/

..
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Cotton plants are grown on
Australian farms to produce a

fibre type called lint. Lint grows
inside the fruit of the cotton

plant, called the boll. Inside the
boll are approx. 30 cotton seeds

with many lint fibres attached
to each seed. The lint is

protected until the boll ripens
and splits open. 

..

 COTTON
LINT
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The cotton bolls are the fibre making factories of
the cotton plant. When the bolls start to form, the
plants puts most of its effort into filling them with

seeds and lint. The fibre grows from inside the coat
around the seed, so all the lint inside the boll is

attached to seeds. You cant see the seeds but if
you squeezed freshly picked cotton lint between

your fingers you would feel the seeds inside. If the
plant suffers from lack of water, extreme

temperature or insect attack, it may drop some
flower buds and bolls to help it survive. The fibre

length and thickness may also be affected. Cotton
plants produce 25-40 bolls but only 10-30 bolls will

survive on the plant, until picking. Each boll contains
approx. 35 seeds.

The first bolls open on the lower branches, the last
bolls open at the top of the plant.

 
..
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They are more than 10 different varieties of cotton
grown in Australia. Each variety is grown for a
particular climate, farming system or fibre type.
About 95% of the Cotton grown in Australia is a type
called American upland. Scientist call this species
Gossypium Hirsutum and they have selected its best
features to breed new varieties which are more suited
to Australia. An example of these varieties include;
Siokra and Sicala. The variety of Siokra has been bred
with narrow leaves so that there is less shelter for
pests/insects.
The other type of cotton grown in Australia is called
Pima (Gossypium barbadense). Pima has longer and
stronger fibres than other upland varieties. Pima
grows in the warm dry climate of the Menindee Lakes
and Bourke, western New South Wales.
Scientist try to develop new varieties, which can
resist pests and diseases, and to also produce a
higher yield of quality lint. If these new varieties can
resist pests, less pesticide will have to be used,
causing less damage to the plant.
For example, scientists have bred cotton varieties
with smaller leaves surrounding the boll, this is so no
insects can hide. They have also produce cotton with
smoother leaves and stems; this is so insects cannot
attach their eggs to the plant.
 
..
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: Genetically Modified (GM) is any alteration of genetic
material, as in agriculture, to make them capable of
producing new substances or performing new
functions.

07

GENETICALLY
MODIFIED
DEFINITION



08

GM cotton has become widespread, 43% of the
world's cotton,covering a total of 15 million hectares
in 2007 . Most Genetically Modified cotton is grown

in India and the US, but can also be found in China,
Argentina, South Africa, Australia, Mexico, and

Columbia. The GM grown today are resistant to
insect pests or herbicides.

More than half (68%) of China's cotton production is
genetically modified to produce a substance (Bt

toxin) that protects it against insect pests. A few
types of caterpillars are especially problematic

because they bore into cotton bolls reducing yield
and compromising quality.

Cotton used to be protected from insects by
repeated pesticide applications. Bt cotton has now

enabled Chinese farmers to dramatically reduce
pesticide use.

..
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Some cotton varieties have been given built in protection against the heliothis caterpillars. This has been
completed by transferring a new gene into them. They are called transgenic plants. Transgenic varieties
need fewer pesticides, which is a great news for the environment  and also farmers.
The varieties contain a gene taken from bacterium call Bacillus thuringiensis, or commonly known as Bt. Bt
makes natural protein crystals that destroy the stomach lining of heliothis larvae so they die after eating Bt
cotton plants.
Luckily Bt doesn't affect other animals or insects, so  beneficial insects of the environment are safe. Bt's
trade name is INGARD. there are certain guidlines on how to grow cotton with the INGARD gene, this is to
reduce the risk of heliothis becoming resistant to Bt.
Farmers plant other areas of cotton beside the Bt cotton. This is so heliothis that havent been in contact
with Bt, can breed with any heliothis that have survived after eating Bt. The new generation of the pest will
be affected by Bt and die. However, farmers still need to control all the other pests that attack cotton.
..
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The cotton plant can be grown as an organic plant, this is by
not using any pesticides or manufactured fertilisers.
Biological methods are used to control pests in an organic
cotton crop. However its more difficult to use only natural
methods, therefore the yields are much lower. 
Organic crops can produce roughly two bales of cotton lint
per hectare of land. However when pesticides and fertilisers
are used, eight to twelve hectares can be grow.
I If other countries are willing to pay more money for an
organic bale of cotton, farmers could find it worthwhile to
grow cotton this way. Unfortunately, the market for organic
cotton is small, so its not possible for Australians to grow
their whole crops using organic farming methods. 
To protect an organically grown cotton crop, farmers
encourage beneficial insects, use pest-resistant varieties of
cotton and cultivate the soil to destroy heliothis pupae in
the ground. Organic insecticides may be used, this includes
garlic, Bt and pyrethrum sprays. weeds are removed
chipping by hand and by cultivating with machinery. There
are also many organic fertilisers used on cotton such as;
manure from chickens, cattle and sheep, and fish or bone
meal.
..
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Insect Resistant Cotton
-Bt or INGARD
-Bollgard ll
-WIDESTRIKE

Herbicide Tolerant Cottons
-Roundup Ready
-Roundup Ready FLEX
-Liberty Link

GM COTTON
EXAMPLES
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Released in 1996, GM has been a part of the fight back against Helicoverpa ,apparently the
most destructive agricultural pest in the world.  Bollgard II varieties now make up 90% of the
Australian cotton industry.

Gary Fitt from CSIRO Entomology in Queensland, reported that farmers have reduced
pesticide use by up to 90% providing on-farm benefits and greatly reducing environmental
disruption. Also that the best results come from good integrated management. Long term
success will require mobilization of the whole farm environment and higher understanding of
impacts and services between the surrounding landscape and intensive cropping systems.

GM cotton is being celebrated as a success story for poor farmers in developing countries. Bt
cotton varieties have been adopted by commercial and smallholder farmers in several
developing countries, including China, South Africa and India.  

..
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Biotechnology refers to the use of cotton varieties with transgenic or genetically modified (GM) traits. Today there
are two broad classes of cotton biotechnology traits. These are approved and available in Australian cotton varieties,
providing either insect protection, herbicide tolerance, or in varieties with a combination of both traits.
By the year 2017, Bollgard 3 will replace the current Bollgard ll technology. Bollgard 3 technology adds to the
existing Bolgard ll resistance managment strategy, this is by stacking the Vip3a protein with the 2 existing BT
proteins in Bollgard ll. One of the key benefits of both Bollgard 3 and Bollgard ll is the significant reduction in
insecticide use which has allowed for an increases adoption of Integrated Pest Management (IPM) principles as well
providing growers with a consistent platform to manage insect control costs. Bollgard 3 will reduce not eliminate the
threat insect resistance poses to Australia's cotton industry. However, the new Bollgard 3 technology does provide a
more relaxed resistance management strategy. This will include; an amended refuge requirement, a modified pupae
busting protocol and a wider planting window.

Roundup Ready Flex technology advises full season tolerance to glyphosate herbicides. The ability to use registered
glyphosate herbicide in crop to control a wide range of weeds, this allows growers to design weed control programs
that will target individual fields and specific weed issues. this technology has reduced the reliance on pre-emergent
herbicides. However, this has allowed growers to use minimum tillage techniques and reduce manual chipping costs
more effectively. Already underway is the development of the 2nd generation of stacked herbicide traits and in
several years it's expected to be available.
When its time to select a variety, the presence of the trait is indicated in the name of the variety.

B3F= Bollgard 3 stacked with Roundup Ready Flex
BRF= Bollgard ll stacked with Roundup Ready Flex
RRF= Roundup Ready Flex (no Bollgard)

..
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The access to the various traits is governed by the major technology company called a
'Technology User Agreement' (TUA). The TUA forms the basis of the relationship between the

technology company and the grower.

The TUA's primary purpose is to clearly define the terms and conditions associated with the use
of technology in a certain cotton season. It covers a broad area of matters, and it includes

payment, prices and risk management options for the technology. But it also includes
stewardship requirements particular to technology. 

The actual licensing process is managed by Technology Service Providers (TSPs) on behalf of the
technology companies. TSPs are well known national and local retailers of crop protection

products and cotton planting seed. For direct initial inquiries about accessing biotechnology,
growers should go to their local TSP's.

All cotton biotechnology traits commercialized here in Australia, are supported by an appropriate
stewardship program, which forms part of the annual TUA between technology growers and

owners. Stewardship programs are a collaboration between the cotton industry and the
developers of technologies, with an aim of supporting their long term sustainable use.  This is

important to ensure the trait continue to provide value to growers. 

..
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