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	1. BIOLOGY INVESTIGATORY PROJECT
  


	2. GENETICALLY
MODIFIED
VEGETABLES AND
FRUITS
By,
Alan Manojraj.S
  


	3. INTRODUCTION
 Genetically modified  crops(GM Crops) are crops
derived from organisms whose genetic material
(DNA) has been modified in a way that does not
occur naturally by the introduction of a gene
from a different organism. The technology is
often called “modern biotechnology” or “gene
technology” or “genetic engineering”.
 


	4. HISTORY OF GENETIC  ENGINEERING:
 Humans have altered the genomes of species for thousands
of years through selective breeding or artificial selection.
 Genetic engineering as the direct manipulation of DNA by
humans other than breeding and mutations has only existed
since the 1970s.
 The term "genetic engineering" was first coined by Jack
Williamson in his science fiction novel Dragon's
Island published in 1951.
 In 1950 DNA's role in heredity was confirmed by Alfred
Hershey and Martha Chase.
 In 1949,James Watson and Francis Crick showed that
the DNA molecule has a double-helix structure
 


	5. PAUL BERG
The American
biochemist  Paul Berg
often referred as the
"father of genetic
engineering."
In 1973 Berg
developed a method for
joining the DNA from two
different organisms, a
monkey virus known as
SV40 and a virus called
lambda phage.
 


	6. FUNDAMENTAL CONCEPT OF  GMO’S:
 


	7. STEPS IN CREATING  A FM CROPS:
 Identifying a trait of interest, isolating
that genetic trait .
 Inserting that trait into the genome of a
desired organism.
 Then growing the engineered organism.
 


	8. CREATING GENETICALLY MODIFIED  FOOD IS A MULTI-STEP PROCESS
THE FIRST STEP IS TO IDENTIFY A USEFUL GENE FROM ANOTHER ORGANISM
THAT YOU WOULD LIKE TO ADD.
THE GENE CAN BE TAKEN FROM A CELL OR ARTIFICIALLY SYNTHESIZED AND
THEN COMBINED WITH OTHER GENETIC ELEMENTS, INCLUDING
A PROMOTER AND TERMINATOR CODES AND A SELECTABLE MARKER.
THE GENETIC ELEMENTS ARE INSERTED INTO THE TARGETS GENOME. DNA IS
GENERALLY INSERTED INTO ANIMAL CELLS USING MICROINJECTION, WHERE IT
CAN BE INJECTED THROUGH THE CELL'S NUCLEAR ENVELOPE DIRECTLY INTO
THE NUCLEUS, OR THROUGH THE USE OF VIRAL VECTORS.
IN PLANTS THE DNA IS OFTEN INSERTED USING AGROBACTERIUM-MEDIATED
RECOMBINATION,BIOLISTICS OR ELECTROPORATION.
AS ONLY A SINGLE CELL IS TRANSFORMED WITH GENETIC MATERIAL, THE
ORGANISM MUST BE REGENERATED FROM THAT SINGLE CELL. IN PLANTS THIS
IS ACCOMPLISHED THROUGH TISSUE CULTURE, IN ANIMALS IT IS NECESSARY
TO ENSURE THAT THE INSERTED DNA IS PRESENT IN THE EMBRYONIC STEM
CELLS.
 


	9. LIST OF GM  CROPS:-
 Corn
 Soybean
 Cotton
 Potato
 Papaya
 Summer Squash
 Canola
 Alfalfa
 Pine pineapple
 Apple
 Tobacco
 Sugar Beet and more…
 


	10. INFLUENCING THE INDUSTRY
  


	11. CORN:
 Corn is  the most commonly grown
crop in the World and most of it is
GMO. Most GMO corn is created
to resist insect pests or tolerate
herbicides.
 Bacillus thuringiensis (Bt) corn is
a GMO corn that produces
proteins that are toxic to certain
insect pests but not to humans,
pets, livestock, or other animals.
These are the same types of
proteins that organic farmers use
to control insect pests, and they
do not harm beneficial insects.
 GMO Bt corn reduces the need for
spraying insecticides while still
preventing insect damage.
 


	12. COTTON:
 GMO cotton  was created
to be resistant to
bollworms.
 GMO cotton not only
provides a reliable source
of cotton for the textile
industry, it is also used to
make cottonseed oil and
more.
 Same Bacillus
thuringiensis (Bt) is used
there to develop
resistance against
Insects.
 


	13. SOYBEAN:-
 soybean is  used for food
for animals,
predominantly poultry and
livestock, and making
soybean oil.
 It is also used as
ingredients in processed
foods and balances the
protein intake of World.
 Bacillus thuringiensis(BT)
is used in GM soybean
 


	14. CANOLA:
 In the  1990s, plant
scientists created GMO
canola varieties that
are resistant to
herbicides and are hard
to control when growing
canola.
 Canola is majorly grown
for its oil
 


	15. SOME OTHER GM  CROPS:-
Potato:
 Some GMO potatoes were developed to resist insect pests and disease. In
addition, some GMO potato varieties have been developed to resist bruising
and browning that can occur when potatoes are packaged, stored, and
transported, or even cut in your kitchen. While browning does not change
the quality of the potato, it often leads to food being unnecessarily thrown
away because people mistakenly believe browned food is spoiled.
Papaya:
 By the 1990s, ring spot virus disease had nearly wiped out Hawaii’s papaya
crop, and in the process almost destroyed the papaya industry in Hawaii.
A GMO papaya, named the Rainbow papaya, was created to resist ringspot
virus. This GMO saved papaya farming on the Hawaiian Islands.
Summer Squash:
 GMO summer squash is resistant to some plant viruses. Squash was one of
the first GMOs on the market, but it is not widely grown.
 


	16. THEORY AGAINST GM  CROPS:-
 Creation of foods that can cause an allergic or
toxic reaction.
 Unexpected or harmful genetic changes.
 Inadvertent transfer of genes from one GM
plant or animal to another plant or animal not
intended for genetic modification.
 Foods that are less nutritious.
 


	17. CONTRESETRY ON GM  CROPS
 Biodiversity changes.
 Toxic Crops.
 Corporate Control over seeds and all agro
needs and chance of price hike.
 Threat to Small-Scale Farmers.
 Food Culture is disturbed.
 


	18. SAFETY ON GM  CROPS
 The U.S. Food and Drug Administration (FDA) is
the primary regulatory agency responsible for
ensuring the safety of GMO and non-GMO food
for animals. The FDA Center for Veterinary
Medicine manages this responsibility. FDA
requires that all food for animals, like food for
human foods, be safe for animals to eat, be
produced under clean conditions, contain no
harmful substances, and be accurately labeled.
 


	19. ARGUMENTS IN FAVOR  OF GMO:-
 The proponents, argue that the GM technologies have been
around for about 15 years and they have been in use across
the world including in countries such as Brazil and China.
During a visit to India in March 2005, Norman Borlaug – widely
regarded as the father of the Green Revolution – supported
producing genetically modified (GM) food to eradicate hunger
from the world. “It is better to die eating GM food instead of
dying of hunger,” said the Nobel laureate, who passed away in
2009.
 Former prime minister, Manmohan Singh, saw biotechnology
as key to food security and warned against succumbing to
“unscientific prejudices”.
 “The concerns over their (GM crops) perceived risks should be
addressed by following internationally accepted procedures for
assessing safety parameters. ICAR, which is involved in
developing useful products and technologies in this field, must
contribute to the public discourse and provide clarity on this
sensitive issue,” – President Pranab Mukerjee.
 


	20. * INDIAN INTELLIGENCE  AGENCY NAMES ANTI-GM GROUPS SUCH AS GREENPEACE
INDIA AND GENE CAMPAIGN AS ONE OF THE MANY “ANTI-NATIONAL” FOREIGN-
FUNDED NGOS HAMPERING INDIA’S ECONOMIC PROGRESS.
* AGRICULTURE SCIENTISTS FROM RESEARCH INSTITUTIONS INCLUDING IARI, ICAR
AND VARIOUS UNIVERSITIES DEMANDING “FIELD TRIALS” FOR GM CROPS, ARGUING
THAT “CONFINED FIELD TRIALS ARE ESSENTIAL FOR THE EVALUATION OF
PRODUCTIVITY PERFORMANCE AS WELL AS FOOD AND ENVIRONMENTAL SAFETY
ASSESSMENT”.
* A GROUP OF PROMINENT SCIENTISTS HAD MET UNDER ‘FATHER OF GREEN
REVOLUTION’ MS SWAMINATHAN AT NATIONAL ACADEMY OF AGRICULTURAL
SCIENCES ( NASA) AND ISSUED A 15-POINT RESOLUTION IN FAVOUR OF GM CROPS.
* “A BRINJAL CROP NORMALLY REQUIRES UP TO 30 SPRAYS OF INSECTICIDES. THIS
GOES INTO THE HUMAN CONSUMPTION INDIRECTLY. IF WE GROW AND CONSUME BT
BRINJAL, WE WILL CONSUME SOME OF THE GENES THAT HAVE BEEN BUILT INTO THE
SEEDS TO MAKE THE CROP PEST- AND HERBICIDE-RESISTANT. ULTIMATELY, WE HAVE
TO SEE WHICH OF THE TWO IS LESS HARMFUL FOR CONSUMPTION” – S.S. GOSAL,
DIRECTOR OF RESEARCH, PUNJAB AGRICULTURE UNIVERSITY.
 


	21. RISK ASSESSMENT
 •  In general, the risks associated with transgenic crops are potential
risks. However, research results provide emerging parameters to
evaluate the relative magnitude of the potential risk. For example,
good evidence is emerging that the combination of natural
promiscuity regarding gene flow among crop varieties and
engineered herbicide resistance is a serious concern. Likewise, it is
becoming clearer that herbicide tolerant crops will probably not
create ‘superweeds’ through crop-wild flow of genes that enable
plants to tolerate particular herbicides. Rather weed problems will be
enhanced by the selection of resistant weed populations through
increased use of herbicides tied to particular transgenic crops, such
as glyphosate-resistant soybeans. Research efforts should
concentrate on the latter potential risks. Also of concern is the
enhanced weediness of wild relatives of crops from the flow of genes
enabling plants to resist insects and viruses. However, the research
to evaluate the extent of these risks is incomplete.
 


	22.  • More  study is needed to assess the potential for the
widespread adoption by farmers of insect-resistant
sunflower and virus-resistant squash to promote the
development of wild plants with improved fitness relative to
other wild plants. The improved fitness of particular plants in
wild populations could alter plant and animal ecosystems.
The controversy over the potential for Bt corn to harm
monarch butterfly populations also illustrates the need to
move beyond laboratory studies to comprehensive field scale
when assessing the potential negative impact on susceptible
but beneficial populations. That is, studies that account for
the temporal and spatial interaction between the introduced
technology and the organism of interest.
 


	23. ADVANTAGES:-
 More nutritious  food
 Tastier food
 Disease- and drought-resistant plants that require fewer
environmental resources (such as water and fertilizer)
 Less use of pesticides
 Increased supply of food with reduced cost and longer shelf
life
 Faster growing plants and animals
 Food with more desirable traits, such as potatoes that
produce less of a cancer-causing substance when fried
 Medicinal foods that could be used as vaccines or other
medicines
 


	24. DISADVANTAGES:-
 GM crops  disrupt the natural process of gene flow because
the “better” traits produced from engineering genes can
result in the favoring of one organism.
 Cost of cultivation is increased
 It endangers farmers and trade along with the environment.
 It is more inclined towards mercerization of farming that
works on immoral profits.
 Genetically Modified crops being altered biologically may
pose a human health risk.
 The excessive production of GM foods will be rendered
ineffective over time because the pests that these toxins
used to deter eventually might develop resistance towards
them.
 


	25. FACTS
 The first  genetically modified plant (GMP) was a
tobacco resistant to antibiotics in 1983.
 In 1996, the first genetically altered crop, a
delayed-ripening tomato was commercially
released . This brought attention of the World
towards GM crops
 India’s first GM commercial plant is BT cotton
 


	26. SAFETY FOR GM  CROPS
 The U.S. Food and Drug Administration (FDA) is the
primary regulatory agency responsible for ensuring the
safety of GMO and non-GMO food for animals. The FDA
Center for Veterinary Medicine manages this
responsibility. FDA requires that all food for animals, like
food for human foods, be safe for animals to eat, be
produced under clean conditions, contain no harmful
substances, and be accurately labeled.
 Some other agencies like U.S. Environmental Protection
Agency (EPA), and U.S. Department of Agriculture
(USDA) and for India - Genetic Engineering Appraisal
Committee (GEAC)
 


	27. ACHIEVEMENTS:
 Improving Quality  of Plant like Vitamin A rich -
Golden rice is developed.
 Replacement for Fertilizers by Pest resistant
plants like BT Cotton.
 Ability to grow it in unsuitable areas like tough
weather, High saline water, etc.., mostly all GM
crops.
 


	28. CONCLUSION
As for now  Humanity wants to fulfill the
requirement of food demand across the World.
So as for now GM Crops is there but we must
attain a safe and better agro methods which
must be yielding more, nutritionally enhanced
and more..At present we have GM Crops.
Thank you!!
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