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nservation

f endangered species so they won't

bald eagle, Brown spider

vation of breeds so we can keep that
n within species.

50 horse breeds in Europe alone, many of them
ered

= Some local cattle breeds

= There are over 200 sheep and goat breeds, including
- locals.




Definitions

reviated sp.
es is abbreviated spp.

‘ roup of organisms where
hybrids can reproduce fertile offspring,
ally using sexual reproduction.

ed is a specific group of domestic animals
ng homogeneous appearance (phenotype),
geneous behavior, and/or other
characteristics that distinguish it from other
organisms of the same species and that were
arrived at through selective breeding.

= The term subspecies is sometimes used for wild animals.




ats and Dogs

etriever, bulldog, German
ahua, pitbull

sian cat, Turkish Angora



ernational Union for the
vation of Nature (IUCN) list



international Union for the
sonservation of Nature (IUCN) list

wild (EW)

fish

1 Socorro dove
= Wyoming toad




Sumatran Tiger
= Brown spider monkey

Indonesian island of Sumatra
7



asmanian devil



Great white shark
American crocodile
Dingo

m  King cobra




UCN 11st, N ear-threatened (NT)

S

red threatened in the near future.
' T

enguin

10Ceros
; ena

- Tiger shark

s White eared pheasant




- Grey wo
House mouse

Wolverine

uman

(=]



tion Priority Livestock
Breeds 2015

nated global population less than

ering: Breeds that were once listed in
her category and have exceeded Watch
ategory numbers but are still in need of

monitoring.

'@ Study: Breeds that are of genetic interest but either
- lack definition or lack genetic or historical
documentation.
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sonservation Priority Livestock
Breeds 2015

-_E___

Canadienne Chirikof Island

Dutch Bedted Criollo (North Central
Florida Cracker Mexican)

Kery

Lincain Red

Milking Devon

Milking Shorthorn — Native'

Randall or Randall Lineback

Spanish Myotonic or Tennessee olden Guemsey
Sanctomomo Fahﬂng

Beveren

Giant Chinchilla
Lilac
Rhinelander

Florida Cracker Black Welsh Mountain
Gulf Coast or Gulf Coast Native | Clun Forest

Hog Island

Leicester Longwool

Romeldale / CVYM

Santa Cruz

http:/ /albc-usa.etapwss.com/images/uploads/docs/PriorityLivestock2015_lowres.pdf
13



onservation Priority Equine
Breeds 2015

 [ome  [Twesen Wan  Reovewg |
ey | ey |

American Cream Akhal-Teke Clydesdale Belgian
Canadian Colonial Spanish - Combined ' | Fed Pony
Caspian Dartmoor Gotland
Cleveland Bay Exmoor kish Draught
Colonial Spanish Strains’ Lipizzan Mountain Pleasure/
Banker Rocky Mountain
Choctaw **
Florida Cracker?

Marsh Tacky*
Santa Cruz * LG
Wilbur-Cruce’
Dales Pony
Galicedio
Hackney Horse
Morgan - Traditional*
Newfoundland Pony
Shire
Suffolk

7

L

http:/ /albc-usa.etapwss.com/images/uploads/docs/PriorityLivestock2015_lowres‘pdf
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Aethods
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How?

f animals can be kept to prepare for a
s attributes not needed today.

be determined using factor

ate lines then can 1erged by random mating;

g way to a herd that has the variance of the
| herd.

atively, biological material can be stored
| ically.

= Live animals can adapt to environmental changes in
time and may prove more useful though keeping live
animals may cost more than cryogenic storage of
biological material.
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1y keep old things?

old things and try to keep old
memories, such as old buildings

y try to reach out in time backwards by
g old things and forward by having

‘@ Humans like to see old things from their early
life to forget the fact that their time is passing.
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/hy eep old things?

notional drive in keeping those

gener tion; we borrowed them from the next

- generation (an old-Native-American-saying).
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hy keep animals?
ay have possible benefits to the

ement in plants has been
genes from wild,
oductive” species into cultivated crop
today.

fits of crossbreeding and how progeny is
imes superior to the parents: hybrid animals.

20



Examples

ing flounder from freezing is
mestic tomato breed.

useful character would be

feral pigs found on

aw Island, a coastal island off Georgia, USA.

e animals have a unique lipid physiology that makes

useful in medical and nutritional research.

imals can either be kept alive or biological
material can be collected to be recovered when

- needed.
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V¢ ihdds: Live Animals

eservation used to be a hobby and
2d keeping a few animals.

s, the US Congress passed a law to ensure
onservation of the Texas Longhorn cattle
as part of the country’s living heritage.

= Today there is a revival of interest among farmers and the
breed is no longer in danger.
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)ds: Live Animals

e of keeping live animals is that a
nd to the changes in external

) ressively and a performance
uation is possik

wver, because of high costs, only small
ations can be kept; therefore genetic
nce declines.
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and Genetic Drift

hown by Sewall Wright in the
ing depression causes fitness
tion in small, isolated

ition, danger of losing a unique herd
isease is high, especially in poultry.
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um breeding unit size

ext slide shows the minimum size of
nd number of animals that should
inbreeding levels to about 2 %

main strategy used to achieve a maximum

tic variation in most conservation programs is
up a breeding system that maximizes the

ctive population size.

kinds of programs have been shown using
Hungarian Grey Cattle and using British

Milksheep, to be effective in maintaining genetic
variation at least when the populations were in a

growth phase.
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Mintmum number of animals
reguired for conservation by
management

Cattle Shee Pigs Poultry

Male Female Male Female Male Female Male Female
Size of
breeding 10 26 22 44 44 72
unit

No. of

breeding

animals

entering/
year

Smith, C. (1984): Estimated costs of genetic conservation in farm animals. - FAO Animal Production
and Health Paper, 44(1):21-30.
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e size/Herd size

ulation growth can maintain
ity even in the presence of

es and a few males are taken into
leration, keeping the variance at a high
an be a serious problem.

1Zze Increase = cost increase

27



opulation size

nge by genetic drift may
es arising for other reasons in

e breeding programs

ases the effective population size
es inbreeding

= Slows down the loss of genetic variation
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opulation size

nheep, populations with fewer
vere subject to rapid

d for 34 or more vears in Arizona.
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pase resistance
ptation to stressful e
ught

perature stress

nything preparing future animals to eat novel types
eed and crop or industrial byproducts.

- @ However, it is very hard to determine exactly
- what those attributes might be.

Ironments

30



1taining Genetic Diversity
and Factor Analysis

e may need to keep lines with

> various lines of live animals can adapt to
onmental changes in time and may prove
more useful than storage of biological
erial cryogenically.

ping live animals may prove beneficial
because they can be used immediately without
complicated laboratory techniques of
biotechnology.
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viaintaining Genetic Diversity
and Factor Analysis

e kept can be determined using

- defining covariance relationships among
variables and by describing those in
s of some underlying but unobservable
lom quantities called factors, one could
ate all the animals into well defined-
groups.

‘@ This enables the owner of the herd to keep
different lines of animals for the future.
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idea in using factor analysis is that one can
e groups of animals according to an
rlying factor.

‘can be e.g. a disease resistance gene that
gives way to a group of animals that are
resistant to hunger, or bad nutrition.
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Viaintaining Genetic Diversity
and Factor Analysis

enzyme or protein or some other
r that makes the animals, for

e, be almly and also induces

er milk prod on.

atever the underlying factor is, grouping
als using factor analysis may lead to a
er separation, increasing the overall

ce.

- Keeping different lines of animals will cause
- some genes to be fixed and some genes to be
lost due to genetic drift.
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Viaintaining Genetic Diversity
and Factor Analysis

ations will have smaller

1e original variance will be

ored when a bpopulations are merged
together, assuming that all circumstances

ptimal and there is no selection, migration

nutation.

1/
STO

5 T'his may be a good way to keep the original
variance intact since keeping the whole herd
together is costly and results in mating of
relatives, which increases inbreeding.
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Viaintaining Genetic Diversity
and Factor Analysis

ented the common factor

_ the te

or is a source of confusion
tor analysis. .

ers to a hypothetical, unobservable
\ble, as in the phrase common factor.

o sense, factor analysis must be

distinguished from component analysis since a
- component is an observable linear
combination.
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ntaining Genetic Diversity
and Factor Analysis

actor is an unobservable,

variance of only one of the observed variables.

'® The model for common factor analysis posits
one unique factor for each observed variable
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viaintaining Genetic Diversity
and Factor Analysis

t for conservation can be used in
zercome possible selection limits
1n the present breeding populations and
1in the prevailing environment.

1y on selection limits and on experimental
s with laboratory animals indicates:

al breeders have to face the hazard that the
response to selection “will cease sooner or later, after
a continuous decline in magnitude”

38



jenic Storage

lls can be kept using cryogenic

| ‘ ed at -196 Celsius in a
| nitrogen tan the length of storage
eems to be indefinite.

isadvantages that apply to live animal
vation can be avoided by storage of
ells at lower costs.
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ogenic Storage
a table to compare the costs of

enic storage can be
eezing of sperm and
s and deep-freezing of embryos

e of DNA is useless at this point but it may be
in the future.
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-
é

SStimated costs of stock conservation
for different species

Cattle Sheep Poultry

Maintaining a breeding stock (per year) (£) | 5 000 3000 3 000

Frozen semen from 25 sires (£)

Not

Frozen embryos (625 stored) (£) 75 000 50 000 el

http:/ /www.fao.org/docrep/010/ah808e/ AH808E(03.htm



mated costs of stock
conservation

able makes many assumptions
el and current cost of the
idual costs and on the levels
e different methods.

tion of frozen embryos is still
baratively expensive, and even collection
ple frozen semen incurs appreciable costs.

010g1€S, 1INC
nbreeding set by
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mated costs of stock
conservation

2se costs are only incurred once,
ts are low.

n ve breeding stock costs least to
w1th but the costs are continually
red and accumulate over time.

i0ds of over five years, semen storage
1es the cheapest form of conservation.
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erm and Oocytes

semen is possible in all domestic

‘ 5 Inbreeding and genetic drift has to be avoided
- which can be done by using a rotational breeding
system.
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erm and Oocytes

eed are needed to prevent
males are used rotationally

owerful tool for rescuing gametes (sperm
ocytes) directly from gonads after death.

is a process by which an egg is fertilized by
1 outside the body: in vitro ("in glass").
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yerm and Oocytes

f spermatozoa provides
the predetermination of sex of
e introduction of fore1gn

into oocytes a
iduals.

yopreservation of oocytes of most animal
les remains a challenge due to their complex

m Using these techniques and new ones, one can
- control the structure of a newborn herd in the
future and direct it to the needs of that future time.
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Embryos

ion of mammalian embryos has
used in cows, sheep, goats

diploid embryo and no complicated
‘0ssing programs are necessary. Once the
0s are obtained -which can be done non-
lly now- storage costs become very low.
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| Embryos

ransportation of embryos can

> the need for shipping live

ient worldwide movement

tablished cryobanks.

tional approaches of superovulation and non-
cal embryo recovery have been hampered in
omestic ungulate species

“onsistent responses to commercially available
gonadotropin preparations; requiring IVF (in vitro
fertilization) which is a more expensive procedure than
the non-surgical method.
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Storage of DNA

mes extinct, one can bring the stored
ive gene pool of the species by

| A into the embryos of another

ed of the same '

is is not feasible as of

is a chemical and not viewed as biological
rial by animal health and quarantine

rities, so there should not be any problems
nternational transportation.

@ The costs of DNA collection is lower than
collecting semen, embryos etc. since this is possible
simply by taking some blood samples.
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age of DNA

f rare breeds or vanishing
ry. It is Clear that one day

e resistance genes in their plasmids.

dividuals are heavier and slower than
ers and they require more energy.
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StOrage of DNA

other bacteria in the group do
those who carry the resistance

se of a new disease, the bacterium carrying
sistance gene for that specific disease

‘along the gene to the others and thus,
hole group is saved.

clusion, it is necessary to keep the
animals, which may not be useful today, but
can be beneficial in the future.
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Conclusion

the conservation methods, the
est one is taking and storing

continuously, rare livestock breeds can be
s DNA /cell and regenerated when

generate a herd from one cell using the cloning
technique (first one animal from one cell and
then a herd from that animal’s cells).
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Conclusion

ent lines of animals requires
urces, not only for the costs of
Iso on management and

ious kinds of animals should be kept to make
 that the gene pool is available when needed,

eeping different lines can be accomplished by
g factor analysis to separate the animals into
ent lines.

= Live animals can adapt to environmental changes
in time and may prove to be more useful though
keeping live animals may cost more than cryogenic
storage of biological material.
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International Union for Conservation of Nature

=2~ | Forest Elephant
updated his
IUCN status to
~ @ CRITICALLY
k ENDANGERED

Like
@I Indian Rhino: Guess I'm next :(

Asian Elephant: Me too!! -0

m Sumatran Rhino; Welcome to the
club :P




