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Stem Cell Research
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Figure 2.1 The Growth of World Population and Some Major Events
in the History of Technology.

Sources: Cipolla 1974; Clark 1961; Fagan 1977; McNeill 1971; Piggott 196S; Derry
and Williams 1960; Trewartha 1969. See also Allen 1992, 1994; Slicher van Bath
1963; Wrigley 1987.

Note: There is usually a lag between the invention (I) of a process or a machine and its
general application to production. “Beginning” (B) usually means the earliest stage
of this diffusion process.
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Trends in Non-Sulfur Pesticide Use For California
Premium Wine Grapes By EPA Category
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Crop Modification Techniques

Cross Breeding

Combining two sexually
compatble species to create a variety
with the desired traits of the parents
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The Honayonsp Appla gets its fomous texbare and
flavar by Blemding the raits of its parents

Protoplast Fusion

Fusion of cells or cell components to
transfer raits between species

blale ctenlty 15 trarsferred fom radisses o oned
cabbage by fusing their cefls. Male stenlity helps
plant bre=ders make hybrid crops.

www.biofortified.org

Mutagenesis

Use of mutagens such as radioactivity
to induce random mutations, creating
the desired trait
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Radiation was used o produce o deeper calor in
WP ried grapetat,

Transgenesis

Addition of genes from any species to
create a new variety with desired traits
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The Rainbow Fapaya is medified with & gens that
givas it resistance @ the Papaya Ringspot Virus.

Polyploidy

Multiplication of the number of
chromesomes in a crop to impact its
fertility
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Leadless watermelons are created by crossing & plant
with 2 sets of chromeosomas with anothar that has 4
sats, Tha seadless fruit has 3 sets

Genome Editing

Use of an enzyme system
to modify DNA directly within the cell
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Gencma editing was used 1o develop herbicide
resistant candla o haelp farmars control weeds.




























O ne relatively precise &

' defined & minor change:
a = Why do we apply to this
il =tep extremn precautionary**
regulation ?
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