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Dr. David A. Chalack
President of Rocky Mountain Holstein, Alberta, Canada
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Dr. David A. Chalack is a widely respected expert in the meat and livestock industry with a
special interest in dairy genetics. He serves as the Chairman of Alberta Livestock and Meat
Agency's Board of Directors, leveraging his extensive personal network to promote ALMA's
vision at all levels of the industry. A veterinarian by trade, Dr. Chalack has an extensive
resume, including : Owner/partner and president of Rocky Mountain Holsteins Inc. has owned
and shown Grand Champion Holstein at World Dairy Expo and 3 times at the Royal Winter
Fair, Breeder of All American Breeders Herd 2011, International Sales Manager with Alta
Genetics Inc., Official judge with Holstein Canada and has judged in 14 countries.

As recognition for many years spent advancing Canadian agriculture, Dr. Chalack was
inducted into the Canadian Agricultural Hall of Fame in 2011
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Alberta and Japan
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Rocky Mountain Holsteins
AyX— IV TY RILAZALY
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ROCKYMOUNTAIN

HOLSTEINS
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Comfortable Cows
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Japanese and German Trainees




What is Genomics?
Dx/SHDREE?

4 Alta

Genomics
Dr/ZHR
Phenogpe Geno_%ﬁe
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The genome: What is it?
vz/ LI ?

o 4 Alta

The genome: the complete set of genetic information
contained in the DNA of an animal

Ox/ L BPYODNAICEEN S REHEE —K

AGTCCATGGGGTTATAGAGTCAGACACAGTGGAGTCACACACATACACACG
TCACCACGCCGAATTAAGGCGGGGCTGAGACAAGGGCAGGTGAGGCCTCC

¢ 30 pairs of chromosome pairs (incl. X,Y)
30D HBER (X, YZED)

¢ 3 billion base pairs (potential SNP)
30MOEE N GEERSNP[—EESH]) o 2\ Alta
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How do we take Advantage of
Genomics?

VT/ZPREEDIIITERTHIN?

n 45 Alta

Genetic Progress

RENURE

Seleg:tion Intensity X Accuracy X Variation

BIGAE < BIEOEEE < BiEEE

Generation Interval
H R

» Genomics has impacted selection intensity
INFETOO/IVRLERAEICHELTE:

* Genomics WILL have a significant impact on Accuracy and
Generation Interval!
MDDV /IVRTRBELEAFERICKEFEETS !

2 Alta




Selection Intensity Impact
RGAEOER

68% of data /\

[ Fsmes% | 3000 Bulls

| 95%ofdata _ | 1 4F 30008
F—2M9%5% | N - 120
99.7% of data
F_50997% | _/2/50 Bulls

HE4-25088
L -
-3 =9 =] 0 1 2 3 IIlII
13 Crease Vobise o Build Trust o Defiver Results

Bulls
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Generation Interval
jugad |

Traditional Progeny Test Scheme
RS RIBRE R B

Milk Production data
from progeny of Bull A
are available to calculale
bull EBV. Bull used as

sire of sons.
HFADERESLRELT—2
Bull A is born AL R THSOEBYVA
and selected BRI S, Ml
based on EBV. EOOOHEESELTER
HEANE, Progeny of THME
EBV(E#IE Bull A born. Generation
&) =R IT wEaAm Interval = 63 mo
e S aihE #AMM=630H
Oyr 1yr3mo 2yr 4yr 4yr6mo 5yrimo
0% 130 A 2% 44E6H A 53N E

Bull A is

progeny tested
EFADER
HEERE

Progeny of

Bull A calve

w* A E 5=
BisiR

Sons of Bull
A bom
BEADRY
piE

. A Alta

Create Value & Build Trusn

s Debiver Remlss

Generation Interval

uapd ]

Aggressive Al Breeding Program for Sire of Sons

B EROMRS 7 ERT -0 OWMEBHAIALRE) REZETOTS 4

Milk Production data

- L ]}
EELTHER

Bull A is born from progeny of Bull
and selected B are available to
based on EBV. calculate bull EBV
HFBHE, . a=lofeR ST
EBVIZETINT Fant@oh THEO
Wik EBVA I Wl hEIZi2d
Oyr fyr 1yr 9 mo 2yr9mo 3yrémo 4 yr 6 mo
L3 14 1890 R 24E95 A 34E6nA 4561 A
Bull B reaches Sons of Bull B Grand-sons of Bull
sexual maturity reach sexual E reach sexual
et oo b sn;:E:smsy'raen{?fas{;ns
sire of sons are used as e i
BRI sire of sons WEEOREALEHE
WL, Wi SFB0 B A i R
Himggtbf 1ERTAICRL, s
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Producing High Genomic Females
wmox/ LD EE

Fleury Gen Baxter Lisa VG 87

£ Alta

Jetiver Hesults

Baxter Lisa Daughter’s
Baxter LisaDig41-5

Rockymountain Super Leita Rockymountain Super Lexis

Trust & Dieliver Results




Reducing Generation Interval

A R D SE i

“!‘.
ool N

Rockymountain Epic Lisa Marie
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Understanding a GPTA
GPTADEfE

» Genomic Predicted Transmitting Ability (GPTA)
Ux/ LFREERES (GPTA)

+ % of the animal’s genetic producing ability
ZOHOBEMEEREDD2

— Milk production expressed in pounds
Ao TRLFLE

— Productive life expressed in months
AMTRL:EESS

* For example, an animal may be +1,500 GPTA Milk, which means...
Bz IE. HDHEH+1,500 GPTAMik(FLE) T DHE.

— Animal is expected to produce 3,000 pounds more milk than the average female born in
the current base year of 2005
BEEFEE2005F(CHEL - FHMTHF LUEFLEAB, 000K FENEMFTED

2\ Alta
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Understanding GPTAs
GPTADE#Z

Genomic PTA Superior to a Parent Average
MHROFES LYELENT-D T/ LPTA(GPTA)

3 Full brothers § different SNP’s Milk Production in Dairy
SEOERH SHEOSNP L 0L K §
SNP1 SNP2 SNP3 SNP4 SNPs |gere o ——afentivd  BETR
'“ 4[| +8 || +4 || +2 || +20
+30 +1000 +1030
A[|CI|A| G Cc
+4 | 0 |[+4 || +2 (| -6 || +4 +1000 +1004
TIGI|A| G G
4 (0| 4| -2]| -6 -16 +1000 + 084
A[|GI| T]| C G
Parent Averages are the same for each full brother - Genomic test
results helps us select the best one
AEOFYFILRETR— -/ LBEERIRBOFEEET 40255 \

'y
2N 1 dtd
van der Werf, Marshall, Kinghorn 2007 Sronse e b Tl Tt 0. Dieour: Retelt

How much can full siblings differ in the real-world?
KETEHLEFLSENMIEDLSLESTLNDD ?




Real-World Application of Genomic Testing at
De-Su Holsteins (lA)
TA—BIR(FAAIM) 1211501/ LBREDRE

AnimalName Sire MGS Dam Name
A RES BHER BEH GPTA TPI|GPTA PTAM
DE-SU ALTACOCHRANE-ET| DIGGER SHOTTLE |DE-SU 7091-ET| 2326 980
DE-SU 1090-ET DIGGER SHOTTLE |[DE-SU 7091-ET| 2182 1159
DE-SU 1102-ET DIGGER SHOTTLE |[DE-SU 7091-ET| 2177 314
DE-SU 1105-ET DIGGER SHOTTLE |DE-SU 7091-ET| 2174 637
DE-SU 1092-ET DIGGER SHOTTLE |[DE-SU 7091-ET| 2166 1047
DE-SU 1104-ET DIGGER SHOTTLE |DE-SU7091-ET| 2101 1105
DE-SU 1095-ET DIGGER SHOTTLE |DE-SU7091-ET| 1948 836

Prior to genomics, these full siblings were deemed genetically identical
and in fact they differ up to 378 TPI points and 845 PTAM!
U/ LBREWMEThoN2 RBEHKILRENICE—EFZ DA T A, RERIZBATPIT

378 ELTPTAMT845 DBUL\H S !
23 Create Value Hudld Al:t\lt}

Distribution of Results for De-Su Animals
TA—HIBEORERELH




How much spread can we expect for different traits?
EEREITOVTEDLLVWDELNYVEFRTESN?

Sex Count Average | Stand. Dev Max Min

# 8 | hook E 1 WA B X 8

_";_ 17173 - 120 523 501
™ & _

> 6760 +26 127 441 577

I 17291 -3 101 471 468
nv o o

i 6769 +25 105 403 -462

17285 3 375 1512 -1484

PTAM 22 -

.. 6769 +36 385 1419 -1366

F 17285 -0.1 95 35 36
PTAP B

o 6769 +1.0 9.8 37 33

17 17285 -0.1 12 47 49
PL

g 6769 +0.2 1.3 44 4.7

12 17285 0.00 0.74 2.8 26
DPR —H :

= 6769 +0.05 0.76 3.1

25
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Managing Healthy Calves
BELCFFOEE




Minami Feeding Calf

?—¢l-$ﬁﬁl'§'6ﬁ'§ﬁz (B K4%E)

High $ Genomic Heifers @ RMH
OvF—TIUTFAY RLRS1ODBMEED T/ LES

Gen-l-Beq Beacon Anakim Rockymountain Lexor Eden
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What is a SNP?
SNP& el hr ?

* SNP = Single-nucleotide
polymorphism
SNP=—1REZH

 Place on the chromosome
where animals differ in the
nucleotides or bases
(A adenine, C cytosine,
T thymine, or G guanine)
they have
XOLAFRERLIZZDOIEE
(APT=0, . Cob o, TFEVEE
[XCTT7=U)DWRIGELEMDEE
28 1§iva

What is a SNP?
SNP& (SN ?

« Single Nucleotide Polymorphism
—XOLAFLEEE

 Variant in the genetic code at a specific
point (base pair) in the DNA
DNADHFERAU+(EE) I2H 1+ HBEF
O—FOZER
— Four different base pairs in DNA
(A, T,C, G)
DNADAFEFDIEE A (A, T, C. G)

* 6,000-50,000 SNPs used to compute
genomic PTAs (GPTAs) for traits
BEDTx/ LPTA(GPTA) DEHEIZIE
6,000~50,000MSNPA ALV D

- e.g, Milk, PL, UDC
FIZIEMilk (FLE) . PLUEES &) .
UDC (ZLEH:E) A Alta




50K SNP Test
50K SNPIR®E

43,382 SNP used for genetic prediction
BRI FRI243,382 SNPEEA

Released in 2009
2009 H5%

~72% reliability for production traits
EEREISOVTHT2%DEEE

Cost: $85-155/ animal
#F:$85~155/88

Considered “gold standard” and used by Al companies

& seedstock producers

[F—LRREUE —R | EHEENTNT, AIREOCEE L EENFE @
31 Create Value Hulid AILF\?

6K (LD) SNP Test
6K (LD) SNPRRZ

6000-7000 SNPs
6000~7000 SNP

Cost: $35-55/animal
# A $35~55/88

* 65-75 % reliability for production traits

EEMBIZDULVTE5~75%D{E5ER

+ Can be used for parental discovery

B4RRICHATES

Only Holstein, Jersey, and Brown Swiss
RILRBAY Do —D— T T AL ADF+

* No chips for crossbreds
TREAFUILL

+ Large initial use by seedstock producers

A EFNPH KRR

» Low to moderate use by commercial herds
EELFETOERIL/NMAE, SR

#t & Deliver Resles




Number of New Genotypes

F-RETFEORK
THRHE
THR#E - /A\

N [1 A
Qg RN
N

M/HRHE

09/10 11/10 0111  03/11 051 071 0911  11/11
50Kand HD  __ 3K and LD
S50KEKUHD 3KELULD

Wiggans (2011) 33 A Alta

25 ATta

What'’s the reliability of genomic
proofs?

O/ LGRADOEEEL?

. 4 Alta




Reliability by Trait (Holstein)
REANDERE (RILAZAY)

Parent Genomic 1stcrop
Average Px/L  HED
M DEY -
;m;“cm“ 35% 70% 87%
;eaj;th 35%, 60% 70%
2"% 35% 66% 82%

35
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2009 - Selection Options
20094 —BIRA T ay

Top Daughter Proven

BAFIERA D L4
NAME

£ # TPI
AltaBAXTER 1888
AltaDORNE 1850
AltaPRINCE 1842
AltaHATLEY 1800
AltaOMAR 1789
AltaTARMAC 1779
AltaARMSTEAD 1765
AltaBAYSIDE 1744
AltaMAXLIFE 1718
AltaALLEGRO 1712

AVERAGE

W 1789

Top Genomic Proven

D/ LEEHO AL
NAME
2 Eﬂ TPI
AltalOTA 2180
AltaROSS 2078
AltaR2 2041
AltalOCKLYN 1977
AltaTHROTTLE 1905
AltaRUSH 1877
AltaOSOFINE 1858
AltaNATO 1836
AltaMOB 1819
AltaENDURO 1759
AVERAGE
7 8 1933

36

4 Alta

= 18_.




2009 - Selection Options
20095 —RigA T3>

Top Daughter Proven Top Genomic Proven
BA4REBAD L1 x/LEEBEO AT

%Awﬂig PI 'g‘“;; -
AltalOTA 2184 AltaAIRNET 2396
AtlaROSS 2076 AltaKOOL 2381
AltaR2 2074 AltaSUSTAIN 2368
AltaESQUIRE 2007 AltaMELHOR 2363
AltaOTTO 2003 AltaELVIS 2347
AltaLOCKLYN 1994 AltaBRIAR 2343
AltaNEUTRON 1962 AltaSAMOA 2332
AltaTOYOTA 1961 AltaSONIC 2308
AltaBERLAGE 1948 AltaDOM 2307
AltaQUATTRO 1947 AR 2307
AVERAGE Ly A‘;E“g"‘ 2345

DO

2 Alta

37

How stable are Genomic Proofs?
O/ LRERIZENGNDVRELTLNVAM ?

Name Ja?érL:EOS Jar';tfg i Ja;;‘?‘ﬂ
a2 W 2005{:&50’ 2012:‘;150) 201241 A D MEbL
ALTANATO 1 116 17
ALTARUSH 2 101 15
ALTAR2 3 93 3
ALTAENDURO 4 116 37
ALTALOCKLYN 5 111 5
ALTAIOTA 6 124 1
ALTAROSS 7 109 2
ALTAMOB 8 102 19
ALTAVETO 9 75 15
ALTAFRANCO 10 105 18
N=300 bulls

N=1#4: 30058 " A | Alta




What was the Alternative in August 20107
20104E8 A DRI DBRFRIS 2

TPI Chg Dtrs Dtrs
Group 2010-08 2012-08 TPl  2010-08 2012-08
2 TPI TPI TPID B4
20104E8R 201248A ¥k 201048F 201248H

Genomic 1st Crop
Sx/ LAED MR

1st Crop -2nd Crop
PE L2 DK

2nd Crop - 3nd Crop
2ELIED ALK

2 Alta

Create Valiwe & Bulld Trusi & Do
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Why are genomics important?
BECT/SVREEELGOMN?

ACCURACY!
IEFE !

Determine genetic merit of individual at birth
HARICEXRDEGHMRFAIZHETES

Attractive breeding values of young bulls versus older bulls
FERBEFITF T HERF O D HEE FE

Allows Alta to select the best bulls
REBDHEFTERTED

Allows seedstock producers to select best females for bull dam mothers
BELEEENERFEERORROMFERIRTES

— Flushing, IVF are used extensively on best females
= RO 4 TIXRIEIVF (K51 258) SALE<FAThTLS

2\ Alta
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Genetic improvement

REHH R

Faster New fraits

o Frurn
: Genj)n;ics
Dr/IHR

Output & e

Value $ Relatives (BLUP):
EERBLU _ m#k (BLUPE)
EES Se!;c‘tﬁ!on

1960 1980 2000 2010

Year
3

£\ Alta

felue & Buld Truse & Deliver Renedts

Planet Donor Cow
TSR vbDRF—4

Sully Planet 935

2\ Alta
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Embryo Transfer Program
SRMBEITOISL

) Recipients
Figure 1 LiETLR
B

Beef Culls
bl

g
88 b %
Fi 10%
T
3+ HU
-5150NM $100NM  +5250NM
NM$

oy kA )bk FIL(NMS)

e o Bulld Trust o Deliver Resslis

« 2 Alta

Environment
B

Animals =~ People
n * e ]




{ Ideal healthy fatty acids |

| BN REIRIER J

0 @
Human Animal
genome genome
ErTOx/ L B/ L

75 4

( Change fatty acid profile ﬁ

| FEpEIRTTOLOEE

2 Alta
Beef Cattle
AA4

2\ Alta
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* Healthy consumers

RETHES

* High quality food
EmEDEM

+ Safe food
REL R M

* Profitable agriculture
=R D R

« Sustainability
FrinrTRett

* Animal health and welfare
B0 RE S

2 Alta

Industry impact

RXRDEE

« Some Al companies are investing more money into genotyping bulls “on the
ground” instead of genotyping cows
—EB DA LM 4 OB EF BT CIEa< 4 O T RIS HEE FRMBTICEY
ZRELDDHS

- e.g., Alta Genetics intend to genotype ~1000 bulls in 2009, 220 of these bulls will enter
progeny test
il z |£Alta Genetics|d2009FIZ#91000Z 8D H 4 OB E TR ETL. TOSL2200BTHRRABEE
TIFETHE

— This will vastly increase selection intensity!!!
ChICE-TEIRREEREERT HI

+ Al companies have already started to genotype groups of virgin heifers to decide
which females are flush worthy
;\i%%ii?&ﬁﬂﬂ'%ﬁﬁfﬁ@héﬂﬁ#’&%'II%Ta"éf::sf)f:?ﬁl:iﬁﬁ%lﬁ#@iﬁﬁ%ﬂﬁﬁ’é

=1 A

— Some companies have helped pay a share of the genotyping costs for virgin heifers but
have asked to have first right of refusal of every heifer to keep other Al companies from
obtaining bulls from elite heifers
—BOEEEFEEEHEOREFURTIACOLBEERLSEME T MOAIREICT—RE
EFEMSEFNEFEAFIELRNESICTITRATOEHFOEEEFIBRETIELEEROHTD




Industry Impact
EROER

Some Al organizations marketing genomically evaluated 2-year-olds that
have no daughters
— B DAFEREIT D/ LEFELIIRF DULVEL 2B FERFELTLVD

Genomic evaluations will allow more cows from commercial herds to be
used as bull dams (already in progress)

D/ LFHBIE—ROEILF BN LY ZOMFZE S AOMFELTERAT LD
EEAREICT 5 (T TISEITH)

Potential bull dams can be assessed for PTA “inflation” (preferential
treatment)
BEF OB LELTREE D H A F IPTAIE M LEHESN 1§D (E&EHRLY)

Potential for use of dedicated (exclusive) genetic “supplier’ herds
ERAGRAR) BETFHE 1 FBFAORREXE

2 Alta

Industry Impact
EROE

Bull calves with “different” or unique pedigrees are being genotyped to
identify sires with “outcross” potential
WhAEh-f-MfE P =—Ikh#fizd DHFFERREELTLD
RS ORETFRITNTED

It's ESSENTIAL that we don't focus on a few sire lines, since this could
dramatically speed up inbreeding

ITHAREBEZEIMICIMELTLEDLLZEVLS, LHOEHEF RFICERP LGOI EN
A RTHS

— Most of the top genomic young sires for Net Merit have O MAN or SHOTTLE in

their pedigree
FURA) IR IOV Lo T AT RFEAEDRA—T U EEavLO M TH D

A Alta




Could we see a decline in progeny testing?
BREREFVLELLGEM?

* Question is up for debate
EamALEME

— If we ever reach 80-85% reliability in genomic PTAs, | could see a shift toward a
decline in progeny testing
Dx/ LPTADIEREAB0~85%ITE L0, #RREEEL AN ERDND

— At the moment there is a mixed reaction among dairy producers
WMAEDELIARBEEEORTRIEN S MM TS

« Some are convinced that it is a fool-proof system and are using genomic young bulls
heavily
MEREERGU AT LEEBELT. o/ LASBFEEEALTOSEEEFLL VNI,

= Other producers are still skeptical and prefer to see progeny test results on a bull
instead of strictly relying on genomic information without daughter information
;g%%aﬁg BAFTHROEN D/ LERICEVIALVLERBREDIEREZR A/ D
(A

£ Alta

Genomic Traits That are Predicted
FRlEhdPz/LHE

* Production traits
$EBE

W Milk, Fat, Protein, Percent Fat and Percent Protein
HE B2V E, BhESLU I\ VEE

+ Health and Fitness traits
BE-EELE

U PL, SCS, DPR, Calving Ease and Stillbirth
EEF. KRS, RFIFIRE, RERBSLUER

« Type and Linear Conformation Traits
FREBIURIMERE

o 4 Alta




3 Times Grand Champion Royal Winter Fair !!!
A4¥IL 48— JF7TIETSURFFroEF VI

Acme Star Lily EX 94

1998 WDE Ya—F—L FroEHy 2 Alta

Create Value o Build Trust & Deliver Rendes

Raeland Leduc Wilhelmina EX-92-2E

Nominated for Cow of the Year Holstein Canada 2013
201 sﬁﬁrh)bx&»ry-m-@‘amrb-fﬁ-*fwr'v—l:/s:ia—b__

~ i

ary Spring 2005

Reserve All-Canadian Jr. 3-Yr 2004 Grand Champion Cali;

20045 £hH . LA TIMISA UF—T Frot 20055 AN Y= ATULT TS E-FroEdy

37 Jr. 3-¥r. Royal 2004 1* 4-¥r Calgary Spring 2005

2004040, P TIRISA, W3 2005FHNHY—ATVULT ARITA, B

14 Jr. 3-Yr Calgary Spring 2004 t
2004FHIAY—- ATV T S FIRISA, WA

Create Volue o Build Trust & Deliver Results




Wilhelmina Progeny
DAINILEFT DIRSZ

Rockymountain Gold Winter

Rockymountain Goldwyn Winnie

Nominated All-Canadian Sr. 3-Yr 2011 Honorable Mention All-West Jr. 1-Yr 2011
0MERhHS, L=FIRIZAITHE 011EE IR, PaSTIRISR, WK
Honorable Mention All-Quebec Sr. 3-Yr 2011 3 Jr. 2-Yr Royal 2012
20MERFAVIN. LSTIRISA. BRI 20120V, Pa=TFIRITA. W3
Grand Champion Maxville Spring 2011 2™ Jr. 2-Yr Westerner Champion 2012
201 VER I AL N ATV | TS - Fu Bt 2012F Iz AS—F—-FyoEA L, LasTIRISA, W2
1% Sr. 3-¥r Maxville Spring 2011 3™ Jr, Calf Westerner Champion 2010
2011 ETYIRAER-ATYL T LoTIRITA, R 2010 Iz AF—F— - FroEd L HEDPa=FITA, B

3 Jr. 1-Yr Saskatoon Expo 2011
2011 AN —1 TR, Lo FIRITA, W3

2\ Alta

Create Vidue & Build Trust & Deliver Renlss

A Winner
SHEF

Dr. Chalack & Rockymountain
Goldwyn Winnie
Dr. Chalack&Rockymountain
Goldwyn Winnie

2\ Alta

Creute Value o Budld Trut o Deliver Resales




Modern Show Type
RARO{ESEE

| Rckyotain aent Licori e

Create Value & Build Trast & Deliver Renalts

Rocky Mountain All American Group of
3 Females 2011
201 4E(C2HKIHEH LT=Rocky Mountain® 43884 )L—F

_‘id"' w—l"
- f =




Genomics on the Farm
BBIZHETH50 /30K

+ Breeding program design
BREXEINT S LDOKE

+ Clear business priorities
BAGE SRR LOELESE

» Consumer health trends

HABDREER

* New export markets
H-E T his

» Alternative feed sources
R E MR RHEAR

+ Plant & microbial genomes
DB IUMEDDOD L/ L

« Metabolomics
ARRASHRA

2 Alt

Create Value & Build Trust & Deliver Results

Australian and Japanese at RMH
AyF—IITURILAZAO DA —RARSYT7 AEBERA
(BRAERLE)




Current Genomic Projects Dairy
BEOHIFRYz/LA-TOPHk

» Genomics has revolutionized genetic selection
Vr/3AEREFRIEICEBEL-OLE
= Canada and USA are leaders in this technology
hFEEXBEFIOTI/AS—0)—5—

= Europe and Oceania are not far behind
F—Ow/ R EFET T35 IFER>TLVEL

= 50K SNP chip is used around the world
50K SNPF w3t RepTRIAZA TS

+ All selection is based on genomic evaluations
FTARATOBEKED/ LFEICETNTNS

= Accuracy on young animals has increased 100%
EVFICBITHEREEIZ100%IZEFLTS

= 30+ traits included
HRME 308

= 30,000 dairy animals genotyped in CAN/USA
hHE EXECRIEFRBRINESN A4 (3558

— More animals genotyped = more accuracy

SO OBETERITETOELEREN LR TS ; : l
L4
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Breeders can use this tool:

T)—=F—NCOv—ILEFRATHhIE:

a) Practice more intense selection of females within their herd.
FHATHFOLYBEGRIRERETES

b) Determine which animals are candidates for an ET program.
ETTRY S LDEBELGLHFERETESD

c) Select Young sires for use in their herd with greater confidence.
GEANTERTAIV T -HATELYBWMEEETEIRTES




Cowboys,Cowgirls and Cows!!
HIR—A, hoH—=IL . ELTHD ! !

Exchange Students part of Family
THMBPEEZRELLTRITANS




Cold Canadian Cowboy
HFF AN IR—ABRESIIRADE

Snows in
Hokkaido
A0k &3]
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