The Next Revolution in Selecting Superior Sheep and its
lmpact on USA and World Sheep Breeds: Will the Future
of Production Agriculture lnclude Katahdins?
Autltor's Note: Tltis is a folloru-ttp to
in the Summer 2008 Katahdùt

the nrticlc

HairøItI: " Selecting Superior Ment Slrcep
in tlrc 27't Century." It is strggested tlurt
Kntnhdins nnd other slrcep Isreeds tlnt
zunnt to rennin releawtt for ment prodttctiott need to Lte pronctiue and start
n strntegic plnnirrg prlcess. Dr Steuen
Knppes ruill speak on " Genonúcs" ønd tlrc
netu DNA teclutctlogt¡, the 64K SNP chip
rtt tlrc NSIP Worksltoyt ort Se¡ttetnber 25,
prior to tlu 2008 KHSI Ë,xpo qnd Sale in

Marylnnd.

Jn the rrext few months, new
I nNA technology w,ill be availIable to the sheep industry. The

nerv technology is powerful arrd can
identify large numbers of DNA rnarkers and genes that affect performance
and disease resistance in sheep. The
revolution will not be immediate. It
lvill start slowly over the next 5 years,
bu t in 15-30 years will drive sheep procluction in the wolld.
The new DNA technology will be
combinecl with EPD selection indices
to greatly improve accuracy of selectìon. EPDs, expected progeny differellces, for balanced glowth, milk a¡d

teprodtrctive efficiency will still be
required to a) identify DNA markers
and b) to evaluate the perforn'Lance of
sheep with DNA markers.
The key piece of techr-rology is a
chip that carÌ assay a single animal's
DNA at 64,000 different locations in
a short period of lime. It is called the
64K SNP chip ($ingle Nucleotide Polymorphisms; pronounced "snip chip").
Consider being able to identify how
the top five rarns in your ram pen stack
up at 64,000 different genes. The price
tag is not that big when we consider
being able to assay at 64K positions,
but it takes a significant investment.
Predictions are that it will cost $500/
sheep in 2008.
FIowever, there is a big barrier at
the moment. Wl-rile it will be possible
to assay at 64,000 different sites in the
sheep genome, \4'e as scientists, pro-

one. But tl-rat will change ir-r the near
future.
Before going on, we need to discuss polymorphism. Those of you
wl'ro have had a biology, genetics, or
agricultural course may remember

the term "polynrorphism". When

comparing the genes between any two
individuals of the same species, t'to
matter how much they appear to differ visually, the vast m4õiity of their
genes ale identical. DNA does differ
at several locations ancl that is what
makes inclividuals and breecls unique
and different. The genes that differ in
a species are said to be "polymorphic"

(poly = many; rnorphic : forrl; therefore, more tl-ran one form/sequence

of the sarne gene). A commor-r DNA
test for a polymorphism in sheep
that most know about is fol scrapie
resistance in the prion gene. Comrnonly, sheep are RR, QR or QQ and
this determines whether sheep have
resistance to scrapie aud is an example

of a polymorphisrn.
A cor-rsortium of sheep scientists

frorn around the world has identified

64,000 sìtes in the sheep genome in
which a polyrnorphisnr occurs and
used tl-rese sites to develop the 64K
sheep SNP chip. Next using refer-

ence populations of sheep, scientists
will correlate performance traits with

specific polymorphic markers. Over
time, selecLion of superior rams will
ìnclucle an inclex of EPDs and rnultiple
gene malkers. A breeder will be able
to DNA test lambs at bilth to know
whether they are carrying the traits
needed.

What traits will be identified?
Multiple markers tl'rat affect growth,
maternal behaviors, tenclerness, taste,
feed efficiency, shedding, parasite resistarce, disease resistance, fiber tlaits,
aseasonal breecling, prolìficacy, body
condition and heat tolerance are just
a few of tl're possibilities. Using these
narkers, over the course of several

years seecl stock producels

will

be

ducers and breed associations need to
learn which of these 64,000 sites in the
slreep genome (polymorphisms) affect

able to select fol a sheep that is higlily
adapted to specific production system.
For exanrple, sheep that are adapted to

production traits and which allele of
each polymorphisnr is the preferred

production in the Southeastem USA
on forage alone; or a ewe for the Pa-
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cific Northwest that is adapted to wet

coolwinters and always wezurs triplets
on a cliet of only grass forage; or for
animals with superior perfolmance
on concentrates. In 30 years, we can
predìct there will be sheep that have
DNA markers ancl EPDs (expectecl
progeny clifferences) that ensule 10357á more production on 5-20% less
inputs (labor, housing, feed, vetetinary care) for a speciËic environment
and management system.
In the lastyear, a few USA scienti.sts
and sheep producers have discussed
the impact of the new technology. We

have different thoughts about how
this technology will affect the USA
sheep industry. Soute of us think thc:
64K SNP chip technology r.r'ill create
rnajor changes. Others suggest that
the United States Department of Agriculture does not have the funds to
do tl're necessaly background research

and that without common use of artificial insemùration, the USA sheep

industry will be less able to capitalize
on the new 64K SNP chip techr-rology.
Australia, New Zealand and other
major sheep producing countries
are ilrvesting in the research rreedecl
to stalt identifying key performar.rce
markers. The USA sheep inclush'y is
just starting to talk about it.
It is hard to predict the future
of agriculture, let alone make anv
specific predictions for the sheep indush'y. Energy and feed prices are at
an all time high, which makes it even
harcler to predict the future of the USA

sheep inclustry,

with or without the

SNP chip. With planning, Katahdin
breeders can take the leacl in the USA
sheep industry ancl cornmand their
future. It is exciting and claunting at
the same tirne. With good planning,
Katahdin breeders car-r take the Katahdin to new heights.

Possibilities for the future in-

clude:

A) Artificial insemination (AI)
u'ill become much more common.
Without AI, the sheep indrrstry
will lag behind the dairy, beef
arrd poultry indush'ies' use of the
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64K SNP chip, At $500/anirnal,
the only way for a seedstock producer to l'ecoup the irrvestmerrt of
testing his/her ram perÌ with the
SNP Chip will be to sell sernen.
B) Ploactive and forward looking
bleeds r.t'ill have developed strategic plans to use the new DNA

technology to complement their
current production strengths.

i) There may be only 3-5 of the
currerrt sheep breeds in the USA
ancl Canacla with sigrrificant use
ir.r

future production agriculture

systems. 'l-he lest of the breeds
rvill have rninol impact on rneat
production.

ii)

Production/environrnent

brecds and types will iucrease in
promir-rence. New composite fypes
selected for specific management/
environments such as feedlots, humid environments or grazing will
be developecl.

üi) Culrent breeds thatremain
important r¡'ill have rnade key
strategic clecisions by a) evaluating their current genetic sh'engths,
b) using the 64K SNP chip to bring

in key DNA malkers/traits that
complement their current genetic
AI and d)
have an open flock book
C) There rvill definitely be roon-r
for easy care breeds that are disease resistant, have either excellent wool or no wool and require
ahnost no extra labor. These easy
strer-rgths, c) ernbracing

will most likely be
selected f or specif ic envilonrnents and have integrated newly
identified markers/ genes for
care breeds

petformance, feed ef,ficiency, larnb
survival and disease resistance. If
crìcrgy, hay ancl grain prices re-

main high, easy care sheep are
even a better investment.

D) Countries that do not invest
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in the new technology rnay buy
their genetics fronr the countries
that do. If US sheep researchers
and industry fail to irnpletnent
tl-re new technology, the rnajority of sheep genetics in the USA
in 30-40 years could be imported
fronr Ner.l' Zealat-d or Austlalian
breeders that have utilized the
new technology.
E) The genes ar-Ld markers involved in shedding will be identified. No-shear sheep will not be
limited to a few breeds. Any bleed
that wants shedding will be able
to use the 64K SNP chip to select
for sheclding while changing few
of their other traits.
F) Parts of the sheep industry may
become verbically integrated. The
incleased cost of DNA typing, ar-

tificial insemination may require
the investnents of major companies similar to the potrltry and
pork industries. This currently
hasn't happened in rutninants
fol multiple reasons, but with increased acclrlacy of selection and

potentially less money fi'om the
USDA to put into sheep research,
openings for large corporations
to provide genetics nlay occur.
(Note: lvlost scientists consider
this to have a lou' probability of
occurrence.)

G) For the record,

sorne

in

the

USA sheep research community
predict that USA sl-reep breeders

will not invest in tl-re new technology. As a lesult, productivity of
USA sheep could lag behind as
other countlies invest in the use of
EPDs and the new DNA technoÌogies using the 64K SNP chip.
What does all this mean for the
Katahdin breed? With good planning,
Katal-rdir-r breeders can be in a leading
position. Note that in 20-30 years/ any

If you need transport of a sheep
from the KHSI Expo Søle, con
KHS/ Operations at 479-444-8441

"current" performance advantage of
the Katahdin will be available to other
breeds ot'be incorporated into specific
managernent types. For example, if the
genetics of sl-reclding are sirnple (less
than 3-5 genes) arry bleed that wants
to quit shealir-rg will. Without major'

improvement, the Katahdin advantage of being more parasite resistant
than other rnajor production breeds
will disappear. Any breed will be able
to incolporate r.lrarkers fot parasite resistance. There is ah'eacly a patented
ger-re

that increases parasite resistance

by 10% in New Zealand sheep. Better
parasite resistant DNA markers will
follow. Those are two examples of
how currer-rt Katahdin advantages
may no longer be unique. But rvith
good pìanning, Katal-rdin breeders
can build on these two advantages
and be several steps ahead.
To rernain a key agriculttrral breed,

I suggest that Katahdin l¡reeders
need to implement two sh'ategies. In
the short tenn, we need breeders to
step forward to take us to new levels
of easy cale, paLasite resistance and
meat production. This involves n-Laking goocl use of performance evaluation and EPDs, and will give the breed
birne to adopt the new DNA technology. Katalidin breeders alscl need

to start developing a stlategic plan
that will l) iclentify where we want
the Katahdin to be in 20-30 years, 2)
assess which ner,vìy identifìed gene
markers are needed and 3) develop
group breedirrg schernes to integrate
and potentially fix these new traits
into the Katahdin. Care will need to
be taker-r to preserve and enhance the
traits that we currently value in the

Katahclin.

Future sheep production is an
opportunity. Katahdin breeders can
stake tl'reil position and l-relp lead the
sheep industry.
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