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FOREWARD

Many people consider Wagyu beef to be the most tender and flavorful beef in the World. The cattle

used toproducethis beef are docile with good temperaments, and they are known for their intense
intramuscular marbling, high fertility rates aedse of calingd 2 K& g2dz Ry Qi | OFdGdt S
raise Wagyu? The internet is flush with information about Wagyu, some of it is accurate and some of it is
misleading. This handbook is designed to help breeders decide whether or not raising this breed is the
right choice for themPeerreviewed journals and academic textbooks were used to create this

handbook and worldrenowned Wagyu experts were consultethere are good opportunities for

producers who are informed, careful and realistic. There are many vadamitiein the Wagyu breeds

and blodllines; as well as differences betwesmort and longfed animalsand results oflifferent

feeding protocols. Wagyu are very special animals, they are considered a national treasure in Japan. |
hope you enjoy and appre¢&them as much as | do.

Pam Armstrong, LVT
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ORIGINOF WAGYU

What are Wagyu?

The Japanese word Wagyprgnounced wh-® & 2 dz0 (i NJ y @lish medri® Japafiese catfley
When these cattle are bred, raised and fed properly, they are capable of producing some of the most
tender and marbled beef in the worldlhese cattle evolved during the Meiji era (1898912), when an
extensive, governmenguided crossbreeding program occurred. The native working cattle were
crossbred with European breeds to dilute the gene pool and expand the population. Once the initial
dilution was complete, breeders within prefectures (jurisdictions in Japan) began imgrtheir lines
without crossbreeding. The resulting breedgsre certified in the miel900s, and they are now sought
after worldwide for their tremendous marbling capabiliti@he 90th Statistical Yearbook of Ministry of
Agriculture, Forestry and Fishesishows 1.6 million neorossed beef cattle and 1.8 million crossed and
dairy cattle in Japan in 2015. The Japanese-aromsed or fullblood breeds include: Japanese Black
(90%), Japanese Brown (9%), Japanese Shorthorn (<1%) and Japanese Polledlieakd)ited States,
these fourJapaneseattle breeds are referred to as Wagyu.

What are Japanese Black Cattle?

Japanese Black cattle were certified as an indigenous Japanese
breed in 1944 after crossbreeding the native work cattle with
Brown Swiss, Shdrorn, Devon, Simmental, Ayrshire and Holstein.
There are three major bloodlines of Japanese Black that are
grouped according to the prefecture where they were hr&bhtil
recently, cattle were only bred within their prefecture, so each
LINB T S O (i dzheBi€vélopediit2ovrRsit/of attributes.

1. The Hyogo Prefecture is known for Tajima or Tajiri cattle. Within this group are four bloodlines
that haveslightly different attributes.
a. The Yasumi Doi line tends to produce very high marbling and meat flavor 18tk to
be smaller in size with narrow hips and shoulders. Thesenals work well when
crossed with larger type Wagyu to improve marbling amake good F1 terminal sires.
(SeePurchasing Wagyu for description of FlJapanese exports include: Yasufuku,
Kikutsuru Doi TF146, Michifuku, Fukutsuru 068, and Kitakikutsuru Doi ETJO07.
b. The Kikuteru Doi line produces good marbling and meat color. They tend to produce a
body type that is deep and long with narrow hips. They have good maternal traits and a
good vdume of milk. Thg mature later. Some animals from this line have temperament
problems. Japanese exports include: Kitateruyasu Doi.
c. The Kikuyasu Doi line has shown good marbling but varied meat quidipanese
exports include: Kikuyasu.
d. The Shigekanenarmir Kumanami line tends to have very good marbling ability and good
growth with well balanced structures. Japanese exports include: ltoshigenami TF148,
Okutani, Suzutani and Rikitani.
2. The Okayama and Shimane Prefectures boasts two major bloodlines.
a. The Shimomae line terslto have large frames with very good structure, length and
depth. The meat quality is good. Japanese exports include: Dai 6 Seizan ETJO06.
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b. The Fujiyoshiine has very good structure, length and depth to their bodies. They have
very goodmarbling, mature early, fatten well, and are very fertile. Cows from this line
produce an adequate amount of milk. Japanese exports include: TF Itohana2,
Kenhanafuji, TF Kikuhana, TF Itomichi %, Itoshigefuji TF147, Itozuru Doi Enhdl51,
IltomoritakaETJOR. Ithohana, Kitaguni-B and Kitaguni Jr. are from this bloodline.

3. The Tottori Prefecture is known for the Kedaka line of cattle.

a. The Kedaka animals are larfiyjamed that have moderate to late maturity rates. They
have good temperament, fertility and calg ease traits, and the cows produce an
adequate amount of milk. The carcasses have good marbling that develops through to
the rump, but tend to have a small eye muscle. Japanese exports include:
Hirashigetayasu and Shigefuku

What are Japanese Brown Catle?

Japanese Brown cattle are also known as Red Wagyu. This
indigenous breed also received its certification in 1944 after

crossbreeding native cattle with Korean Hanwoo, Devon and

Simmental. They are raised primarily in Kumamoto and Kochi
Prefectures. Tese cattle typically yield larger carcasses with meat

that has a pleasantly firm texture and tasty, intramuscular marbling.

What are Japanese Shorthorn Cattle?
Japanese Shorthorn cattle are raised in the Prefecture of Aomi

was much less than to raise cattle domestically for beef.

What are Japanese Polled?
g 2 Japanese Polled cattleriginate from Yamaguchi Prefecture
where the domestic cattle were crossed with Aberdeen Angus,
. which resulted in polled offspring. This breed makes up the
w . Smallest population of Japanese cattle.

What is the origin of Wagyu in the United States?

€ ! o 16T Black Wagyu is known to have beemparted. 21 Calves registeretbin Japanese Al

sires were born after the arrival of the heifers. 16 Red Wagyu bulls and heifers were exported and 6
registered births resulted. A total of 221 Wagyu cattle brougimegics from the Japanese Black and
WFELIySaS . NRsy YR (KSe& F2N¥SR GKS o6l axa 27F ff
(Wagyu International)
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Foundation Black Wagyu Exports from Japan

Year Importer Black Bull Black Heifer Black Calf Born
Morris Mazcda
1976 Whitney Mt Fuji
1993 | Mannett Haruki 1l Okutani
->World Ks Michifuku Rikitani
Suzutani

1994 | Japanese Fukutsuru 068 Chisahime 662

Venture Kikuyasa 400 Chiyofuku 992
Partners Yasutanisakura 931 Fukutomi 990
Kikuhana 298
Shigehime 208
Tokuhime 486
Yasufuji 1/4
Yoshifuku 2
Yuriko 1
+1
1994 | Mannett Kenhanafuji Kanetani Tanisuru (H)
->World Ks Takazakura Nakagishi Nakazukura (H)
Nakayuki Kitaguni Jr (B)
Okahana Reiko (H)
1995 | Takeda Farms | Itohana 2 2 Kinto 1/2
Itomichi 1/2 Aizakura 5/1
Kikuhana Chiyotake 10
Kinto Chiyotake 8
Terutani Chiyotake 8/1 Yukiharunami 4B)

Chiyotake 8/1A
Chiyotake 8A
Chiyotake 9
Dai 2 Kintou 12
Dai 2 Kinntou 3
Dai 2 Kintou 4
Hikohime 3/4
Hikohime 3/4A
Hikohime 3/4B
Hikohime 8
Hikokura 1/11

Chiyotake 14/1 (H)
Chiyotake 27/1 (H)
Chiyotake 22/1 (H)

Terutani 40/1 (B)

Yukiharunami 41 (B)
Hikohime 44/1 (H)
Hikohime 19/1 (H)
Yukiharunami 24 (B)

Hikokura 2/25
Hikokura 3/11
Hikokura 3/15

Hikokura 21/1 (H)
Itomichi 42 (B)
Hikokura 15/1 (H)

Hikokura 3/15A
Hikokura 3/16

Hikokura 3/24

Hikokura 7/12
Hikokura 8/3
Itochiyo 3

Kintou 3/2

Kinu 1
Takechiyo 2/4
Takefukumori 23
Tetufuku 3/15

Yukiharunami  7/1

(B)

Yukiharunami 13 (B)

Takechiyo 25/1 (H)

Mitsuhikokura 43 (B)

+5
1997 | Westholme Hirashigetayasu Hatsuko

Iltomoritaka Itoreiko

Kitateruyasu Doi Kazuaki
Kitahikari 97/1

+ semen from Kitakazu

Dai 6 Seizan Kitaokumi

Kitatsurukiku Doi Kitasakaedoi

Shigefuku Kitasekitori
Kitatizuru 2
Kunikiku 95
Masako
Masatoshi 2
Sakaehikari
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Sekinakada 22
Sekiyuhou
Takakuni
Takashigedoi
Yamafuji
Yamaketafuji 3
Yuriyuhou
+ 64
1997 | Takeda Farms | Itoshigefuj

Itoshigenami

Itozuru Doi

Kikuterushige

Kikutsuru Doi

Mitsuhikokura

1997 | Mannett Yasufuku Jr Hanateru 9
-> World Ks Hisako

Mitsutaka Kotomichan (H)
Nakahana 5
Okuito 9 Kousyun (B)
Rabito
Taguchi 9 Eikichi (B)

(Wagyu International & Wagyu Sekai. (H)Heifer, (B).Bull

Foundation RedWagyu Exports from Japan

Year Importer Red Bull Red Heifer Red Calf Born
1976 | Morris Whitney Judo
Rueshaw
1994 | JVP 27 Homare
Kunisakae
1994 | Bruce Hikari Akiko Big Al (B)
Hemmingsen Shigemaru| Dai 3 Namiaki | Kaedemaru (H)
Yukio Tamamaru| Dai8Marunami | Ringo (H)
Kurosawatsu Dai 9 Koubai 73
Fuyuko 505 (B)
Haruko
Namiko
Naomi Momigimaru (H)
Ume 504 (H)

ORIGINS REFERENCES:

Bennett, S. (2013Foundation oBlack Wagu, Red Wagyu and Akaushi that were exported from Japaieved from

(Wagyu International & Wagyu Sekai. (H)Heifer, (B).Bull

http://wagyuinternational.com/foundation.php

Gaskins, CT.,(Date).Geneticihes of Wagyu in the U.Betrieved from
http://wagyu.org/uploads/page/Genetic%20Lines%200f%20Wagyu%20in%20the%20US. pdf

Japanese Meat Information Service CenRetrievedrom http://www.jmi.or.jp/en/info/index1.html

Ministry of AgricultureForestry and Fisheries. Retrieved froip://www.maff.go.jp/e/data/stat/90th/index.html#8

Motegi, K. (2009)Japanese shorthorn cattlRetrieved fromhttp://www.tokyofoundation.org/en/topics/japaneseraditional-foods/vol-23-
japaneseshorthorn-cattle

Obata, T., Takeda, H., Satoh,&Wada, Y(1996).Progress in breeding techniques for effective beef cattle productiapam.Japanese
Agricultural Research Quarterly 30, 20B1.

Suzuki, T. (2018peronal correspondence
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PURCHASING WAGYU

Where can | purchase Wagyu?

Wagyu may be purchased at one of many Wagyu auctions held in the United States throughout the year.
az2zaild [dzOGA2y LIzNOKIF &aSa | NB dl dmakedséreydukhbw vRa&yoi O2YS
are purchasing. For newcomers to the breed, this is the most risky method of purchasing animals.
Private treaty sales allow more opportunity to interact with the seller and research your purchase.
Wagyu embryos may be purchased from breedard implanted into recipient cows by an embryologist

or veterinarian who specializes in theriogenology.

How do | find and select Wagyu breeders?

In the United States, there are two Wagyu Associations. The American Wagyu Association (AWA,
www.wagyu.org) raintains a registry for Japanese Black, Japanese Brown and crossbred Wagyu, while

the American Akaushi Association (AAvyw.akaushi.compnly registers Japanese Brown and their
crossbreds. They can be contacted to abtinformation about their members. As far as selecting a

breeder, you will have to rely on woiaf-mouth, reputation and references. Ask to speak with the
ONBSRSNEQ LINB@Azdza Of ASyidiazr AyalLlSod GdkKS OrdaGtsS vy

What breed of Wagyu should | purchase?

Using your business plan, decide which breed you would like to purchase, Japanese Black, or Japanese
Brown (known as Akaushi or Red Wagyu in the United States). The Japanese Shorthorn and Japanese
Polled are not availdb outside of Japan. There are also crossbred animals available. The Wagyu
Associations differ from many other cattle associations in that they refer to 100%nfloenced Wagyu

as Fullbloods, while Purebredsly contain a percentage of Wagyu. DNA vedfby an AWA approved

lab or other AWA accepted facility is required to register animals to verify the parentage.

Fullblood (FB) Black Wagyu: 100% Japanese Black

Fullblood Red Wagyu: 100% Japanese Brown

Fullblood Red/Black: 100% Japanese Black and Braygs Cr

Purebred (PB) Black Wagyu: 93.75% Japanese Black

Purebred Red Wagyu 93.75% Japanese Brown

Purebred Red/Black Wagyu: 93.75% Japanese Black or Brown

Percentage Wagyu: Females must have at least 50% Wagyu blood, males 87.5%
Recorded Wagyu: Females mustve&7.5% 49.9% Wagyu blood, males 50%v.4%

To complicate matters even more, males that are 93.75% Wagyu are considered to be 100% when
calculating the percentage of a crelssed animal. This explains why the USDA allows cattle that are
eligible for aproved Wagyu branded beef programs to contain only 46.875% Wagguegistered sire

or dam must be at least 93.75% Wagyu (i.e. Fullblood or Purebred)
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*Controversy: Th American Akaushi Association and the Japamesegnizethat Japanese Black and
Japamse Brown are two separate breeds of cattle, with different genotypes. Thus, breeding a FB Black
Wagyu with a FB Red Wagyu would result in a Percentage Wagyu or F1 hybrid.

What is an F1 hybrid?

F1 hybrid or filial 1 hybrid is a genetic term used to describe the first filial generation of offspring of
distinctly different parental types. Subsequent generations are called F2, FRettge, p. 58)This

term is commonly used to describe Wagyu dite another breed with different traits. For example, a

100% Wagyu bred to a 100% Angus would produce an F1 (50% Wagyu/50% Angus). If that F1 was bred
to a 100% Wagyu, the result would be an F2 (75% Wagyu/25% Algtus). F2 was bred to a 100%
Wagyu, he result would be an F3 (87.5% Wagyu/12.5% Angus). Finally, if the F3 was bred to a 100%
Wagyu, the result would be an F4 (93.75% Wagyu/6.25% Angus).

Are all Wagyu solid red or black in color?
Fullblood and Purebred Wagyu must be black or red in coldmaay not be registered if they have any
white coloring above the flank or in front of the navel, except for birthmarks.

F/ 2YONROBSNRBRREY 2 3&dz FNB (y2s6y (-2
AKFLISR YINJAYy3a K IAfso, brieBioRuiare lniMdadtS
a gray coat. ‘

i a Tl ANE
Ko

Fairy ring that appeared on a Back Wagyu steer at 20 months.

These calves are all fullblood black Wagyu. Notice the difference in color
when they are young. The lightest and the darkest calvefuirsiblings.

They have all matured to similar dark brown/black coat coldhat is
associated withlapanese Black Wagyu.

Which Japanese Black Bloodlines should | look for?

A brief description of the Japanese Black bloodlines is listed above. Thevergriew pure bloodline
animals available. Frozen semen frawme pure bloodline bulls exists, and there are only a few pure
bloodline cowsoutside of JapanA study of an anim@ pedigree can help determine the percentages of
each bloodline. This can la@ arduous task for even the experienced Wagyu breederaolakzuki from
Blue Mountains Wagyu in Australisses 16/16 analysis for calculating the bloodline percentages in
Japanese Black. Most bloodlines have been mixed in an effort to obtain the baisutas from each
one. For example, a smdthmed but highmarbling Tajima may be crossed with a Shimane to yield a
larger animal, with greater milk production. If the goal is create an F1 with a prime carcass, a high
Tajimaline bull should be usedNot all Wagyu are capable of producing high levels of marbling. Do your
research, and look for data and carcass photos.

What is a 16/16 analysis?
A 16/16 analysis is a Japanese pedigree analysis model that uses four generations of a pedigree to group
Fullblaod Black Wagyu breeding stock by prefectural origin. The breeding in each prefecture during the
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times when Wagyu were exported from Japan was controlled and concentrated to maintain prefectural
strains, so the results of the analysis will give a predipatiothe traits that the animals has inherited as
they pertain to the prefecture of origin.

Example of 16/16 analysis

Sire Sire/ Dam G Sire/Dam GG Sire/ Dam Line 16/16
HOUSAN J5150 - KURO KOH (H) Tottori 2
KEDAKA J7212 - KURO IKU (H)
TAKEMOTO Kedaka 2
Sire: DAI 20 HIRASHIGE J287 - KURO IKU (H)
KEDAKA J7212 - KURO IKU (H) Kedaka 2
DAI 13 HIRASHIGE J1137022 - KURO KOH (H)
DAI 10 HIRASHIGE Kedaka 2

Animal: HIRASHIGETAYASU J2351 HONGEN (IMP JAP) (H)

TAYASU DOI US7208 J7208 -KURO IKU
(H) Tajima 2

TAYASUFUKU J157 - KURO IKU (H)

Tajima Dam Tajima 2
Dam: DAI 5 YURUHIME J187250 - KURO KOH (H)
DAI 5 NAKAYAMA J10095 - KURO KOH

(H) Okayama 2
YURIKO J28677 - KURO KOH (H)
‘—————  Okayama Dam Okayama 2
Bull Name Tajima | Kedaka | Tottori Itozakura | Shimane | Okayama | Hirosima | Other Total
Hirashigetayasu 4 6 2 4 16
25% 37.5% | 12.5% 25% 100%

¢tKS Fylrteaira 0208S AYyRAOFGSE GKFG &l AN aAKAISOHF&Ll 3
growth and large frame. Only 25% is from the Tajim@ known for high marbling traits. The remaining

25% Okayama bloodline is known for traits suclg@sd maternalinstincts, growth and variable meat

guality. This type of analysis may help guide your purchasing/breeding decisions, especially if there is a

lack of data on an animal. Tak Suzuki can be contacted via email
takaos@bluemountainswagyu.com.for 16/16 analysis.

If bloodlines are so diluted, how can | make purchasing/breeding decisions?

Identify the traits that are important to you and look for those. Physical traits (plzenotype, udder

size, testile size) are seen by looking at the animals, but you need data to see carcass traits (marbling,
rib eye area, back fat, etc.) and other traits (calving ease, birth weight, growth rate, etc.). A reputable
breeder will collect and share truthful data andcass photosExpectedProgeny Differences (EPDs) are

not readily available on most animals registered in the b&yever a new system has been
implementedby the AWA to collect and analyze data to produce the highly, seaftgrt numbers. The
Australian Vigyu Association has a large database of Estimated Breeding Values (EBVs), but only on
those animals registered with their Association.

9t 54Y !y | YAYIl t BARENTS g pardiculd trafil f dzS & |k

9. +xayY !y SaiA YawiNGeneticivalde yor a-pgiticifar tfai@ a

*Theoretically, an EPD is half an EBV, as a parent contributes 50% of its genes to its progality, In
the differences used in the analysis of the tgenetic estimatesary significantly whichR2 Say Qi | f £ 2
for easy conversion from one value to the other.

© 2018 Pamela Armstrong LVT Pagell


mailto:takaos@bluemountainswagyu.com.au

| found the cattle that | would like to purchase, what else should | know before |

purchase them?

Obtaina certificate of veterinary inspection (CVI) for the animals you will be purchagmgwill need

this f you will be transporting the animals across state linksk for a vaccination history. Some states

require cows to be tested forrBcellosis orto have a brucellosis vaccination (female calves should be
vaccinated between 4 months and 1 year oldppitio change of ownership and/or interstate travel.

Some states also require cattle to be tested for Bovine Tuberculosis prior to a change of ownership
FYRK2NJ AYUGSNRGFGS GNY@Sto LG A& 3I22R LINBLDald OS 2
be done prior to purchase.

If you are purchasing a breeding cow, you may want to have a breeding soundaesperformed by a
veterinarian and verify th@regnancy statust the same time Ask the seller how many calves the cow
has hadandif the cowhas had embryos flushed 6o, how many times and yield).

If you are purchasing a bull, you may want to have a breeding soundness exam performed by a
veterinarian.Are the semen rights being negotiated?

If you are purchasing unregistered animals aveht to register them, they must be registered by the
owner of the animalat the time of birth prior to transferring ownership to you.

If you are purchasing registered animals, make sure you inspect the registration papers and match them
to the tattoo on he animal. Verify that theeller islisted on the papergssthe owner. Either the buyer

or seller should prepare a bill of sale detailing: the date of sale, buyer and seller name and address,
animal names and registration numbers, sale paoe signature from both parties. Also, include any
extra agreed upon details, such as, trucking details, veterinarian inspections, and when the seller will
transfer the papers to the new owner. Keep a copy of the form of payment.

If you are purchasing embryos, obtdiny G 9 Yo NE2 wSO2@SNE / SNIAFAOF (S
this along with an Embryo Transfer Certificate to register embryo calves.

Do | have to purchase registered Wagyu?

That depends on your business plan. If you plan to sell parerified Wagu animals or meat, then the
only way to proveit is to register them DNA may be submitted for analysis independently of an
Association, but you musiwn the INA for the registered sire and dam of the animal you want to
parentverify. Highlymarbled carcases may sélthemselves and not require DMNArification. It
depends on youbuyer.

A benefit to purchasing registered Wagyu is that many of the animals that are registered with an
association have information about recessive genes. This may be impodakhow when making
breeding decisions, as breeding two animals with the sapcessive gene may result in offspring that
express the undesirable trait or diseag8ee the Breeding Wagyu Section for more information.)

PURCHASING WAGYU REFERENCES
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BREEDING WAGYU

What should | know about breeding my new FB Wagyu heifers and cows?

Wagyu tend togrow at a slower ratehan many other cattle breed€valuate your heifers carefully to
determine if they are large enough to breed, and use bulls eithropriatecalvingease traits to breed
small heifers and cowslhe earliest heifers should be bredas 15 months and only if they weigh
approximately 65% of their expected mature weight. Ex. AnbBth-old heifer that weighs 715 Ibs and
is expected to weigh 1,100 Ibs. at maturity may be bred with few potential complications.

Their gestation length is83 days which is similar to British breeds, and the twinning rate for Japanese
Black is low at 0.11%

When making breeding decisions, use 16/16 analysis, EPDs or EBVs if available and any other data you
can obtain to select for the traits you desire. ¢Jeurchasing Wagyu.)

What should | know about inbreeding?

Inbreeding is the mating of animals that are relat€iose attention should be paid to this subject when
breeding Wagyu, as the gene pool is small due to the low numbers of imported anirhalg are
varying degrees of inbreeding that arise from different mating strategies.

Figure 1. Varying Degrees of Inbreeding

Interspecies crosses

Inbred crosses within species
Selection within a breed

Selection within a closed herd

Line breeding, other forms of inbreeding
Brother x sister or parent x offspring

X Self-fertilization

(Juan Dy
G AYSONBSRAY3I Aa GKS RSEtAOSNIXdS YIdAy3a 27F Ofz2aSsSt
O2yOSYyidNI S RSEAANI OGS OKIFNIOGSNRAGAOE 2F GKS LINE13
taken when linebreeding Wagyu, as inbreeding maytexisthe pedigree of the animals you are
planning to breed, which will compound inbreeding coefficients.

| A3KSNJ RSINBSaE 2F GAYoNBSRAy3I Oly LRIOGSyGaalrtte f
inbreeding depression in production traits, (2) incread®mmozygosity of recessive genetic conditions,
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and (3) a reduction in genetic diversityhere is a higher risk of negative health effects when breeding
OFLddtsS GKFGO FINB 22 Otz2aSté NBtFIGSRPE o{.¢{VvD

a! fAGSNY GdzNBE NBOASH dzy R&GedIhe gff&ts of inBreedindgNNE 6 0 M i ¢
in beef cattle. The review revealed that inbreeding of the individual has a consistent

adverse effect on growth traits from birth to maturity and on maternal traits. More

specifically, for every 1% increase in inbreedingfficient a decrease of 0.06, 0.44, 0.69

and 1.30 kg in live weight at birth, weaning, yearling and maturity respectively.

Additionally, inbreeding in the dam decreased weaning and yearling weights by 0.30 and

0.21 kg respectively for every 1% increasenbréeding coefficient, probably as a result

of decreasing milk yield and reduced maternal value of the inbred dams.

The review also reported inbreeding as having a depressive effect (although the
magnitudes of effect were small in some cases) on heifeccegation rates, female
fertility, conformation/ structure, feed intake, feed conversion efficiency, carcass traits
FYR YIFfS NBLNRBRdzOGAGBS (NI AdGadeE o6{.¢{0d

How do | calculate an inbreeding coefficient and what is an acceptable number?

The AWAherdbook showshe coefficient of inbreeding (COiumber for eachregisteredanimal. The

/I hL AyOfdzRSa Ittt AyoNBBaRkyhauded yh théh&rdoook. ilestandar@ & LIS RA
inbreeding coefficient (SIC)hichis used in the progeny calculatds a calcwdtion of inbreeding from a

proposed mating. lincludesonly i KS & dzo 2 S O peicentagey ioNtBeSiRtAfiye Fenerations.
Thepercentage of inbreeding faan animalmated to its own parents (ex.r8idaughter), or full sibling

matings (parents hasa common sire and dam) is 25%. feecentage of inbreedindpr half sibling

matings (parents have a common sire or dam) is 12.5%. These are minimum values and will be higher if
ancestors in the pedigreleave any amount of inbreeding K S 2 NA&A 3 gnin@thematigatizhethad

is used tacalculatethe COI tadetermining an accurate value.

GCKSNBE A& y2 RSTAYSR fAYAG Fa (2 6KFEG A& +y | OOSLS
However, inbreeding depressidthe reduced survival and felity of offspring of related individuals$

likely to be more apparent once inbreeding levels get to above 10%. As a very rough guide, there is often
a2H k> RSONBFaS Ay LISNF2NXIFYyOS 2F GKS GNIAG LISNI mms:

What are recessive traits?

A recessive trait is a characteristic that appears in an individual only if the dominant form of the gene
governing the characteristic is not present. If an animal inherits two copies of the same recessive gene,
one from each parent, the trawill manifest and the animal will be affected by the recessive disorder.

What are the inherited recessive disorders that can affect Black and Red
Wagyu?
From the AWA Fact Sheet and Guide for Producers (Rev. 2014):

fErythrocyte Membrane Protein BandDiéficiency (Spherocytosis) (Band 3)

Affected cattle (cattle with two copies of the causative mutation) are morbidly anemic. The
mutations affect a protein necessary for proper shape and function of red blood cells. Calves are
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typically born weak and smal0-55 Ibs birth weight) with severe anemia, labored breathing,
palpitations, and not able to stand or suckle at birth. This disorder is often lethal, but some
affected cattle survive to adulthood, although with severely retarded growth.

{Claudin 16 Defiency (CL16)

This mutation causes a buildup of fibrous tissue in the kidneys as well astsihiees. Affected
cattle suffer from a severe risk of kidney failure throughout their lives. Other symptoms include
growth retardation, increased blood urea nigen and creatinine values, diarrhea and
overgrowth of hooves. It may or may not be lethal, but affected cattle tend to have atypically
short lives.

fIChediakHigashi Syndrome (CHS)

Affected cattle have a deficiency in cells that make up a functional imreystem. As a

result, these calves are often more susceptible to disease and infection. Thtte may also

have a light coat color, and slight coagulation problems (hemorrhaging). This disorder is usually
not lethal.

fBovine Blood Coagulation FactoH Xieficiency (F13)

This disorder is where one of the proteins needed to form blood clots is missing or reduced.
Symptoms include severely prolonged bleeding time, bruising from castration/branding, and
severe anemia. Death occurs in most cases.

fIFactor XDeficiency (F11)

This mutation affects the efficiency of the clotting factor F11. Affected cattle suffer from mild
hemophilialike bleeding tendencies, either spontaneously or following trauma and surgical
procedures. It is also possible that Carrier xri€amating have increased difficulty producing
viable fertilized embryos and futrm pregnancies and are often Repeat Breedersl. Normal
repeat breeding may be considered 40% with 60% conception being an industry average. It has
been reported that facto 11 increased rebreeding by 50% in the Canadian Holstein breed, so
now instead of 60% conception we will get 40% conception with 60% of the animals open to be
rebred.

Is it safe to breed animals that carry recessive genes?

It is safe to breed animals that carry recessive genes to animals that are free of the same gene. The
offspring may also carry the recessive gene but will not be affected by the disorder. Breeding a carrier to
another carrier or an affected animal increadhe risk of the animal being affected by the disorder.

Offspring Distribution
Mating | carrier |

Free x Free 100%

Free x Carrier 50% 50%

Carrier x Carrier 25% 50% 25%
Free x Affected 100%

Carrier x Affected 50% 50%
Affected x Affected 100%
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Do recessive genes affect the meat of an animal?
G. SST LINPRdzOG& FNBY /I NNASNI I yRk2N) ! FFSOGSR OFrdift
0KS SYR LINRPRdzOG®E 6! 21 0

What other genetic tests are run on Wagyu?
GH (Growth Hormone) Exon 5 is a test that looks for characteristics of growth rate and marbling. This
test is no longer offered by the AWA.

The SCD (Stearoyl CoA desaturase) test looks for the gene that affects the fatty aciditompbbeef.

The gene contributes to a higher monounsaturated fatty acid (MUFA) percentage and a lower melting

point in intramuscular fat. The SCD enzyme converts stearic acid (saturated fatty acid) into oleic acid
(MUFA). Stearic acid, which correspertd the amino acid Valine (V), makes deposited fat harder. Oleic

acid, which corresponds to the amino acid Alanine (A), makes the deposited fat softer, [which is more
palatable].dThere are three possible genotypes for SCD, these are AA, VA and Vihé\priferred

GeLlSode own2SGtArAaoed ! {/5 addzRé 2y WFHLIySasS .ftF01 ai
Animal Breeding & Genetics at Kobe University in Japan produced the following results:

Table 2. Comparison of MUFA content and melting point in fat tissue between two SCD genotypes and sire groups.

Effect n MUFA (%) Melting point (°C)
Genotype
AA 278 58.8 +0.17 254 +£0.2°
VA 635 582+ 0.1° 26.1 +0.1°
\'A" 90 57.1 + 0.3¢ 27.6 + 0.3°
Sire group
1 709 58.6 + 0.1* 25.7 + 0.1*
i 294 57.5+0.1° 26.8 + 0.2

Mean values with different superscripts in the same column differ significantly (P < 0.001).
MUFA indicates the percentage of mono-unsaturated fatty acids including C14:1, C16:1, and C18:1.

The head of the Laboratory of Animal Gene Fiancat the National Institute of Agrobiological Sciences,
Dr. Tadayoshi Mitsuhashi states:

a!'ad dKAa GAYS y2 3SyS (Sada akKz2dzZ R 0SS dzaSR I a
would use. Rather they should be seen as part of the selectionepmwhen choosing cattle for
breeding. Cattle that show preferred genotypes for both GH Exon 5 and SCD provide the most likely
FYAYFta G2 AYLINRGS | OF{ddGtS KSNR& LISNF2NXIFyOS .! ¢

What is the tenderness test?

The tenderness test looks for favorable alleles (mutated genes) that increase tenderness in beef.
Researchers measured the decrease in shear force required to shear meat that was associated with
three alleles. The scores assigned to the results of the tesi-d4® with 10 being the preferred type.

Scientists atlowa State Universitwalidated O2 YYSNDAIt 3IASySGAO0 dSad (K
genotypes with sufficient information there was a 2.3 Ib. difference in WBSF [WBratzler Shear

Force] between the ést and worst. Breeders should not expect gains this large because no herd will
S2yarad mam: 2F GKS WiSrad GSYRSND 3I8y2d8LiS ot

What other health concerns should | know about?
There are three internal diseases that are frequently seen in Japanese Black cattle: multifocal necrosis in
the liver (MNL), bovine abdominal fat necrosis (BFN), and inflammation of the large intestine (ILI1). BFN is
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the most prevalent, causes the most econic losses, and has the highest mortality rate. In a 2015
Japanese study, data from 5,788 Japanese Black fattened cattle was used to study the disease. 23% of
the animals developed BFN. (Inoue, 2015). BFN is a metabolic lipid disorder, in whichmeassessof

fat accumulatein the abdomen and subsequentlynecrose and harden. The masses themselves are not
harmful, but can cause clinical disease if they adhere to internal surfadesxomelarge enough in size

to cause an obstruction of the abomasum, amintestine, colon, birth canal or ureters. The
pathogenesis of BFN is unknowinmay be related to ingestion of endophyiefected fescue and rye
grasses, obesitgnd/or genetics. Studies have shown positive and significant correlations of BFN to beef
marbling score (BMS). (Inoue, 2015). Clinical signs include rquagigble masses, abdominal pain,
constipation, anorexia, depression and diarrhea. BFN caused by ingestion of mycotoxins may be treated
with isoprothiolane, which is an agricultural fungie not widely used in the United States. Researchers

in Japan have found that feeding clay mined on Awaji Island may reduce the size of the masses without
affecting the carcass. (Oka, 2015). Unfortunately, there is no cure for this disease. It is slitjugsite

may be prevented in breeding stock by avoiding obesity. BFN may be difficult to avoid 4fedpng
fattened cattle with high BMS.
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RAISING WAGY

What is the average calf size?

Newborn calves have low birth weights that average 65 poun
Small calves have a large surface area in relation to their tc
body mass, which puts them at a higher risk of developi
hypothermia when born in cold weather. Be prepared to offt
assistance

SeveralJapanese Blackreeders have experienced newborn
GKIFG NS 02NY agSlI1£&ad 2SI
nurse without assistancd-dere are eme possible reasons this
may occur: vitamin and trace mineral deficiencies, muscle damage duealving difficulty, high
inbreeding coefficients, hypothermia, and skeletal deformities. Be present at the time of calving to
prevent calf losses.

At what age should | wean my calves?

The age at which calves are weaned should be based obattigcondition of the cow and calf and the

forage available. Generally, calves are weaned betwe8nmbnthsof age which is the midactation

aalr3as 2F GKS 020 ¢KS OKINI o0St2¢g akKz2ga GKS F2dzNJ
the milk produced bythe cow occurs in the early and rdigctation phases, which uses up the cows

energy and body reserves. Leaving the calf with the cow past these phases might impede @&e cow

ability to regain body reserves for the next lactation and take away nutritiom fodeveloping fetus. If

GKS 02¢ Aa Ay 3J22R O2yRAGAZ2Y YR F2Nr3S A& | @FAftl
calf, however, will need to have access to good quality forage and possibly supplemental feed. Daily
weight gains in the calheuld average 1.52 pounds per day. See the Feeding Wagyu section for more
AYF2NXYIEGA2Y 2y GKS dal NbftAy3ad 2AYyR26¢ D

Body reserves Live weight constant Body reserves Dry period
used for o regained for rumen
milk production L Dry matter ~ next lactation rehabilitation

T

intake

Milk
production

Early lactation Mid-lactation Late lactation Dry period

| | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10 1 12

Month of lactation

Figure 1. Dry matter intake, milk yield and live weight changes in a cow during her lactation cycle

(J. Moran).
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Some Wagyu cows and heifdrave small udders and 2 y Q& LINE R dzG
Their calves may need to be supplemented with feedveaned earlyf the calf

Ady Qi aK2¢Ay3I GKS FLILINRPLNREFGS RIFACE

=== Bottle-fed calves can be weaned from milk after the
rumens become functional and they can digest who
foods. This usually occurs between four and eight wee
of age. Even though goung calf will not be able tof
utilize concentrates and forage prior to this tim

encouraging them to eat these solid foods as early as one week of age will help
the rumen, reticulum and omasum to develop quicker. Calves will then become
less dependent © milk, the risk of scours is reduced and they can be weaned
earlier.

Consider using lowtress methods of weanin such as fenekne weaning orthe use of antisuckling
devices on their noses. Japanese cattle farmers are diligent about keeping strelssldsv in their
Wagyu.

Note: Wagyu are known for early sexual maturity, so separate your young bulls if you plan on weaning
past 6 months of age.

When should my calves be disbudded/dehorned and castrated?

These procedures should be performed as eafly iti KS | YA Y f &.QAs thé @didhal getsd L2 & 2
older, pain and stresslevelsfrom these procedures increasand average daily gasrdecrease. The

common theme among Japanese farmers for rasinGi KSANJ OF GGt S Aa G2 RSONBL!
muchas possibleThey reason that stress reduces marbling in their animals. Causing undue pain and its
associated stress to animals is also a welfare issue. Countries such as England, Canada, Australia and
New Zealand have welfare laws that address these guores, and it is just a matter of time before

laws regulating these procedures are in place in the United States. It is our responsibility as caretakers of
Wagyu to perform these procedures in a manner that causes the least amount of pain and stress to th
animal, without being mandated. Two to three weeks of age or less is an ideal age to disbud calves. At

two months of age, the horn cells attach to the skull. When this occurs, removal of the horn cells
requires removal of a section of the frontal bondjieh can leave the frontal sinus expodednfection

How should my calves be castrated?

G! £t LKeaAoOlt YSGK2RA 2F OFadNXdAzy OFdzaS LI Ay dé
animal at the time of the procedure, and stress and pain endurg the animal during the castration

procedure were studied. Stress and pain were measured by blood cortisol levels, electroencephalogram
(EEG) readings, and blood pressure readings. The studies showed that banding, the procedure involving
placement of aight band around the testicles, caused very little pain # ®eek old calves; however,

as the cells became damaged by lack of blood flow and the tissues begin to necrose, blood pressure and
heart rate increased, indicating pain. Calves that are cagiratging the banding method are very
susceptible toClostridium tetaniA Yy F SO0 A2y FyR aKz2dzZ R NBEOSA@S | (S
banding may cause less immediate discomfort than surgery, the overall impact of banding may be
greater (e.g. delayedcBry AO LI Ay IyR 3INBIFGSNI 20SNItf NBRdAzOGAZ2Y
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¢KS LINPOSRdANE G2 OFadNXraGS dGKIFIG OFdzaSa GKS tSkad
gains is surgical castration with sedation and analgesia. A small deglazihe administered to the calf

along with a loneacting nonsteroidahnti-inflammatory drug (NSAID) like meloxicam tablets, reduces
behavioral indications of distress and pain. Use of sedation also makes the procedure much safer for
those who are perfaming the procedure. Disbudding and tattooing can all be performed at the same
time, while the animal is sedated to reduce stress from handling for multiple procedures.

How should my calves be disbudded/dehorned?

Ideally, calves should be disbudded before 1 month of age, in which casejrarhdisbudding device

may be used to remove the horn bud and cauterize the wound. An injection of local anesthetic
(lidocaine) around the cornual nerve prior to removal widkdnsitize the area. Oral NSAIDs (meloxicam
tablets) will help control pain after the local anesthetic wears O#ing sedation during this procedure
has two advantages: the animal experiences less stress,tasdafer for the person performing the
procedure.

Dehorning (mechanically cutting/removing horns at the base) is discouraged due to the increased risks
of sinusitis, bleeding, prolonged wound healing and infection. If it must be done, anesthesia, analgesia,
cauterization and tetanus vaccinationeastrongly recommended. Methods of dehorning include the use

of anembryotomy wire, a saw, and a BarAlype scoop dehorner. Banding horoauseshe most pain

which persistshe longest andtherefore,is not recommended.

An option for animals that arbetween 1014 months of age is horn tipping or sloping. @hied of the

horn at the tip end is cut at an angle using a saw. The horn then grows down, away from the scar that
forms where the cut was made. Minimal blood loss occurs with this procedurds laasily controlled

with pressure applied below the base of the horn or cauterization with a hot iron.
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FEEDING WAGYU

*Important: There are as many feeding protocols for cattle as there are cattle farmers. If your feeding
program is working well, you are happy with the carcass results and the animals are healthy, then you
have the right program. The feeding recommendasidrelow are based on nutritional research; follow

typical, longterm, highconcentrate, Japanese feeding protocols; are designed to optimize marbling in
Wagyu forthe higsy R YI NJ SGT yR NBFfSOG 2t 3edza af A3aKGf e
due to their slow growth, and the way they store lipids. Forages and grains vary in type and nutrition,

and certain nutrients must be offered in the appropriate ratios,itss important to consult with a

bovine nutritionist in your areato develop a feedig program for your animals, in your environment,

and with the feed you have available. Hay and grains should be analyzed every year to check the
nutritional value, as it will vary due to weather conditions, harvest time and soil health.

What do the Japanese feed their Wagyu?
The Japanese import nearly 75% of their livestock feed ingredients, including corn, wheat, barley and
sorghum, so they are essentially feeding the same ingredients that we are feeding in the United States.

What should | feed my Wagyu cows and heifers?

Wagyu cows and heifers require a nutritionally balanced forage ration to maintain good health. Many
factors determine what and how much to feed cows and heifers. Heifers that are growing, pregnant or
nursing will need more nourishméthan mature cows. Depending on the quality of forage and the use
of supplementation cows and heifers should be fed between212p6 of their body weight. See the
table below.Mineralsare essentialo maximize the growth potentiaif heifers

(Source Adapted from National Research Council. 1984trient Requirements of Beef CatiMdational Academies
Press, Washington, DE.

Do my pregnant Wagyu cows and heifers have special feed requirements?

A nutritionallybalanced ration with minerals is esseaitfor normal bodyunction, butit is critical to the
pregnant cow or heifer, especially in the third trimester of gestation. The calf grows at an exponential
rate during this period and its nutritional requirements are the greatest. Intramuscular adipsige
(marbling) occurs prior to birth and as late as 250 days of age. Adipocyte hyperplasidnisr¢hse in
number of intramuscular fat cells the calf will have, and adipocyte hypertrophy isntrease in cell

size
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