Applied Genetics

asil L)) Zalial) 2Bge (3o alad) Ja0 Juaxi ol

alal] = degiie wlals = ) Jadl) 2 pole & pladl pie abd] Caall 2 &l LY maliad] & zaliad] 2850

23:40:18 2026-07-01 : zolial] gige sle Cilall a3l b

Jac Gyl | caiggn e s se | Jol T enl i) i g iS31 ellis) | gl S | adrald S | lide 8ale (1o aujall
oeneld | Slgd) Glaia¥ T Agug ol Sae | ity colasde | s jdaol mpie pele

el e soldl i) oy s laiz Yl Joolsill

£5°7) o @.ml.'m.” a0
E ~ e asl Lyl
V. .

4 ¥ ﬂg.\.\...u.tﬁ

&l dall) du ) axl) Ao M) d il plali (e algal

) i) b pole saladly plad) e (sabd] Canall (oo culilad] (po 230l

Genetic Recombination and Gene Linkage 1
Practice for Mendelian Genetics 2
Mendelian Genetics 3

i i) &5l dw L) LlasYl 4
drogusgog SI) cole gamal] aaxiy o] LLs ) 5



https://t.me/ae_news
https://almanahj.com/ae/id=41081
https://almanahj.com/ae/id=41081
https://almanahj.com/ae/11science3/misc
https://almanahj.com/ae/11science3
https://almanahj.com/ae/11science
https://almanahj.com/ae/11
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2026-07-01
https://almanahj.com/ae/11science3/sheets
https://almanahj.com/ae/11science3/slides
https://almanahj.com/ae/11science3/keys
https://almanahj.com/ae/11science3/exams
https://almanahj.com/ae/11science3/quizzes
https://almanahj.com/ae/11science3/book
https://almanahj.com/ae/11science3/guide
https://almanahj.com/ae/11science3/files
https://almanahj.com/ae/11science3/files
https://almanahj.com/ae/11science3/final
https://almanahj.com/ae/11science3/notes
https://almanahj.com/ae/11science3/reports
https://almanahj.com/ae/11science3/english
https://almanahj.com/ae/11science3
https://almanahj.com/ae/11science3
https://almanahj.com/ae/network11
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade11uae
https://www.facebook.com/grade11uae
https://t.me/ae11grade
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/56bfba
https://almanahj.com/s/0f35c2
https://almanahj.com/s/9da84f
https://almanahj.com/s/b05fe6
https://t.me/ae_news
https://almanahj.com/ae/11science3
https://almanahj.com/ae/id=41080
https://almanahj.com/ae/id=41079
https://almanahj.com/ae/id=41078
https://almanahj.com/ae/id=41077
https://almanahj.com/ae/id=41075
http://www.tcpdf.org

selective breeding

You may already know different dog breeds like:
e Saint Bernards

e Huskies

e German shepherds
Observe their phenotypic traits in Figure 13.
All three have strong, muscular bodies.

Examples:

e Saint Bernards — Keen sense of smell = Good rescue dogs

e Huskies = High endurance — Pull sleds over long distances

e German shepherds — Highly trainable — Used in special services

Since ancient times, humans have bred animals with desired traits to obtain better or desired offspring.

These traits became more common over generations.
This concept is not limited to animals.

Plants are also selectively bred to:

e Produce larger fruits

¢ Grow in shorter time

Selective breeding: The process where specific traits are selected and passed on to offspring

( future generation)

(1]
Through hybridization and inbreeding@, desired traits can be passed to future generations.

figure 13

Dogs have traits that make them suited for different tasks:
e Saint Bernard — keen sense of smell
e Husky — endurance to run long distances
e German shepherd — high trainability
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Crossing parent organisms with different forms of a trait to produce offspring with
specific traits results in hybrids.
Farmers, animal breeders, scientists, and gardeners often use the production of hybrids, also known as
hybridization.
They select traits that give hybrid organisms a competitive edge, such as:
 disease resistance
e or faster growth
For example, plant breeders might choose to cross two different varieties of tomato plants
— to produce a hybrid that has both:
 the disease resistance of one parent

 and the fast growth rate of the other

Care must be taken to cross organisms to yield the right combination of traits from both parents.
A disadvantage of hybridization is that it is:
e time consuming
e expensive
Example:
It took rice breeders three decades to produce hybrid rice varieties that yield more than nonhybrids.

why hybridization is still used

Because hybrids can be bred to be:
e more nutritious
e more adaptable ( to have the ability to adapt to a wide range of change in the environment )
e and to produce greater numbers of offspring

the advantages of hybridization sometimes outweigh the disadvantages
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Once a breeder observes a desired trait in an organism, a process is needed to ensure that the trait is passed

on to future generations.
This process, in which two closely related organisms are bred to:
e maintain desired traits
e eliminate undesired ones in future generations is called inbreeding.
real-life examples

Pure breeds are maintained by inbreeding.
Examples include:
e Clydesdale horses
e Angus cattle
e German shepherd dogs
You may have seen Clydesdale horses in parades or petting zoos.
These horses were originally bred in Scotland “hundreds of years ago” for use as farm horses.
— Because of their strong build, agility, and obedient nature, Clydesdales were widely used for pulling
heavy loads.

disadvantage of inbreeding

One major disadvantage of inbreeding:
— Harmful recessive traits can be passed to future generations.

Inbreeding increases the chance of producing:
e Homozygous recessive offspring
If both parents carry a recessive allele for a harmful trait,

That trait is likely to remain or will not eliminate in the population.

When producing a hybrid, breeders must determine the genotype of the hybrid.
This genotype is identified by performing a test cross.
A test cross involves breeding an organism with an unknown genotype

with one that is homozygous recessive for the desired trait.

how it works
¢ If the parent is homozygous dominant,
All offspring will show the dominant phenotype
e If the parent is heterozygous,
The offspring will show a 1:1 phenotypic ratio
(i.e., half dominant, half recessive)
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Suppose a breeder wants to produce hybrid white grapefruits.

In grapefruit trees:
e White is the dominant trait
e Red is recessive
— Therefore, red grapefruit trees must be homozygous recessive (ww)
The genotype of the hybrid white grapefruit tree can be:
e Homozygous dominant (WW)
e or Heterozygous (Ww)
The breeder uses a test cross to determine the genotype of the white grapefruit tree.
During the cross:
Pollen from one plant’s flower is transferred to the female organ of another flower.

Homozygous
white grapefruit figure 14
w w
§ § w I Ww The genotype of a white grapefruit tree can be
g § determined by a test cross.
i5
0T
Tow| Ww L L explain:
Heterozygous How does a test cross show the relationship
white grapefruit
w - between genotype and phenotype?
0w =
3 % wl Ww ww A test cross shows how genotype affects phenotype
o . . . o
E g- by revealing if a dominant-looking organism is
E D homozygous (all dominant offspring) or
£ w| Ww ww ) .
= heterozygous (1:1 offspring ratio).

what figure 14 shows

If the white tree is WW and is crossed with a red tree (ww):
All offspring will be Ww (heterozygous)
All will be white (dominant phenotype)
If the white tree is Ww:
Half the offspring will be white (Ww)
Half will be red (ww)
The phenotypic ratio = 1:1
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