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Message From D.P.O. Director

Dr. Narongrit Wongsuwan

Dairy breeding programs of the Dairy Farming Promotion Organization of Thailand (D.P.O.) have
begun since the Thai-Danish dairy farm was established in 1962. Initially, the D.P.O. had a breeding plan
to produce crossbred dairy cattle among Red Dane, Red Sindhi and Thai Native, that have high milk
production, adapted to Thai environment, tolerance to tropical insects and diseases, and manage more
easily in the tropics.

The dairy cattle genetic improvement was upgraded become the international breeding
program since 1996, after D.P.O. cooperated with the Department of Animal Science, Faculty of Agriculture,
Kasetsart University. This collaboration was aimed to evaluate dairy sires and dams for their estimated
breeding values (EBV) for dairy important traits which was the first time in Thailand and also in ASEAN.
These values indicated the difference of genetic ability for economically important traits (e.g., milk yield,
fat yield, age at first calving) among individual dairy sires and dams. The D.P.O. Sires and Dam Summary has
been publishing to dairy farmers annually for their dairy genetic selection.

In 2003, the D.P.O. and Kasetsart University initiated their
research and development collaboration with University of Florida (USA)

to improve an advanced dairy genetic evaluation and breeding programs.

As a result of this collaboration, a new multibreed and multiple traits dairy ! ﬂ' >

genetic evaluation system was developed under tropical environmental

conditions, and it was used instead of single-breed and single-trait
system since then.

At present, the D.P.O dairy genetic evaluation system
uses genomic SNP (9K, 20K, 26K and 80K), which help increase
the accuracy of genetic prediction for economically important
traits of dairy cattle. This is the first genomic evaluation
of dairy cattle in ASEAN. The genomic breeding values for
the economically important traits of individual cattle are
distributed to dairy farmers for selection and genetic improvement
of dairy cattle on their farm more efficiently.

On this auspicious occasion, | attend that D.P.O. will
develop and improve dairy genetic for the advantage of dairy
farmers and dairy industries, and wish the holy triple Gem and
all the sacred things in the universe, bless the dairy producers
and all the persons who take advantage from the annual D.P.O.
Sire and Dam Summary to be happy, healthy both mentally and
physically forever.

Qﬂa D.P.O. SIRE & DAM SUMMARY
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INTRODUCTION

The continuous development of dairy farming in Thailand started when King Bhumibol and the 9"
King Frederick of Denmark opened the “Dairy Farm and Dairy Training Center of Thailand - Denmark” on
16 January 1962. Since then, the Dairy Farming Promotion Organization of Thailand (D.P.O.; the name changed
from the Thai - Denmark Dairy Farm and Training Center in 1971) has continued its efforts to promote and
support the development of dairy farming throughout the country. These efforts are aimed at Thai people
consuming appropriate amounts of milk of excellent quality, promoting efficiency of dairy production, and
encouraging commercial competitiveness under variable economic, social and environmental conditions.

The D.P.O. recognizes the importance of promoting and supporting Thai dairy farmers and milk
manufacturers for their participation in the ASEAN Economic Community (AEC). The D.P.O. dairy genetic
evaluation system involving artificial insemination is an ongoing research-development project jointly
conducted by the D.P.O., Kasetsart University, and the University of Florida (USA). The D.P.O. assigns funds
and manpower to promote and to help dairy farmers collect “pedigree” and “production performance”
of individual cows to be used for improvement of farm management and dairy genetics under their own
production system. In addition, “genotypes for sires, dams, and cows” began to be collected in 2013 as
part of a joint project sponsored by the National Science and Technology Development Agency (NSTDA),
the D.P.O., and Kasetsart University (KU). The farm data stored in the D.P.O. database plays an important
role in the development and implementation of dairy genetic evaluation and artificial insemination systems
used by Thai dairy farmers and farmers in neighboring countries. Sire, dam, and cow estimated breeding
values (EBV) for all evaluated dairy traits in the population are published in the Annual D.P.O. Sire & Dam
Summary. This information allows farmers and other interested parties to utilize EBV for sires and dams that
had daughters with records in Thailand for selection and mating plans to produce replacements that have
better performance than their parents under Thai production conditions.

The D.P.O. has been successful in maintaining the structure of the component breed profile for
each recorded animal. This requires obtaining the fraction of each breed present in an animal. However,
recording the fraction of only one breed (usually Holstein) is still frequently practiced. Accurate breed fraction
information is needed in the Thai multibreed dairy population (composed of purebred and crossbred cows,
sires, and dams) to avoid biases and to increase the “accuracy” of prediction of dairy genetic evaluations.
Accuracy of pedigree information also needs to be improved. This is particularly important when sires and
dams originate from different sources. Solving these problems and limitations will require understanding

and cooperation from all parties involved.
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This D.P.O. genetic evaluation utilized three sources of information: phenotypes, pedigree, and
genotypes, making it “the first genomic evaluation in the history of Thailand”. We received phenotypic
and pedigree records from 9,339 first-lactation cows from 1,002 dairy farms. We also had semen from
89 sires and blood from 2,572 cows that were genotyped with GeneSeek Genomic Profiler SNP chips
to yield 74,144 actual and imputed SNP markers. The combined phenotypic, pedigree, and genotypic
information was utilized to compute Genomic EBV (GEBV) for ten traits for each animal in the population.
The ten traits evaluated for each animal were 305-d milk yield (kg), fat (%), protein (%), total
solid (%), somatic cells (x1,000 cells/ml), initial yield (kg), peak yield (kg), age at first conception
(months), age at first calving (months) and lactation length (days). Information for sires and dams
in the current D.P.O. Sire & Dam Summary were sorted by their Genomic EBV (GEBV) for milk yield
(kg). As expected, the GEBV were more accurate (5%) than polygenic EBV in the 2016 D.P.O. dairy
evaluation. The top-ranked sire for 305-d milk yield with an accuracy higher than 50% was a purebred Holstein
sire named “Paddy” (THO10315; 100 %HF) with a GEBV of “+711” kg (accuracy = 50%). The top-ranked
dam was crossbred dam “ADWb5351” (93 3/4 %HF, 2/5 %BRA, 1%RS, 1/5 %ZE, 1/5 %NA, 4 4/9 %
Other) with a GEBV of “+946” kg (accuracy = 50%).

We would like to thank all dairy farmers and the D.P.O. personnel for their contribution to pheno-
typic and pedigree data recording as well as tissue sampling for the first D.P.O. dairy genomic evaluation,
the cooperation between the D.P.O., Kasetsart University, and the University of Florida (USA) for their continued
support for a national Thai dairy genetic evaluation and publication of an Annual Sire & Dam Summary.
We sincerely hope that individual dairy farmers and dairy organizations will be able to use these genomic
predictions to select sires and dams to improve economically important traits and increase the profitability

of their operations.

The Dairy Genetic Evaluation and Bull Proving Staff
December 2015
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OBJECTIVES

The objectives for the preparation of the D.P.O. Sire & Dam Summary 2016 are as follows,

1) To develop a data recording system for the use in a dairy genetic improvement

program
2) To estimate Genomic breeding value (GEBV) of sires and dams for genetic selection
3) To prove the artificial insemination sires for frozen semen production

4) To present genetic potential of sires and dams that has been used in Thailand

5) To evaluate the tendency of genetic improvement in a Thai dairy cattle population

AmsuauWusinuY Qma
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Executive Summary 2016

The Dairy Farming Promotion Organization (D.P.O.) has promoted and supported dairy farming and
the dairy industry since 1962 with information and technology appropriate to milk production conditions
in Thailand. In recent years, the D.P.O. has been actively engaged in activities that will allow the Thai dairy
industry and dairy farmers to greatly benefit from their participation in the ASEAN Economic Community (AEC).
The D.P.O. has remained strong during all this time as evidenced by numerous major achievements, and 2016 is
no exception. This year the D.P.O. marks its 19" annual sire and dam summary with the first genomic evaluation
in the history of Thailand.

The 2016 summary is the outcome of a continuing collaboration among the D.P.O., Kasetsart University
(KU) and the University of Florida (UF; USA). In this cooperation, the D.P.O. contributes with financial support
and field data recording personnel, and Kasetsart University and the University of Florida contributes with
research and development of increasingly more accurate dairy genetic evaluation systems. This year we used
a 26-year accumulated dairy database with phenotypic and pedigree data from 9,339 first-lactation cows
located in 1,002 dairy farms throughout the country. In addition, we used 74,144 actual and imputed SNP
markers from 2,661 animals (89 sires and 2,572 cows from 310 farms). The accumulated phenotypic, pedigree,
and genotypic datasets were used to obtain genomic EBV (GEBV) for all traits and animals in the population.
The utilization of phenotypes, pedigree, and genotypes combined with the use of single-step genomic-polygenic
models yielded predictions that were, on the average, 5% more accurate than those obtained using conventional
polygenic models. Thus, the 2016 D.P.O. Sire & Dam Summary presents the most accurate set of genetic
predictions in this population to date. Lastly, this catalog includes a detailed explanation on the use of GEBV
for genetic improvement to help dairy producers choose the most appropriate sires for their dairy farms.

This year we report GEBV for 305-d milk yield, 305-d fat percentage, 305-d protein percentage, 305-d
total solids percentage, 305-d somatic cells, lactation characteristics (Initial milk yield, peak milk yield, days
to peak milk yield, and persistency), age at first calving, and age at first conception, and lactation length. The
first-ranked sire for 2016 was “Paddy” (THO10315), a purebred Holstein sire with a GEBV of +711 kg for 305-d
milk yield, and an accuracy of 50 %. The first-ranked dam was “ADW5351” (93 3/4 %HF, 2/5 %BRA, 1 %RS,
1/5 %ZE, 1/5% NA, 4 4/9 %Other) with a GEBV of +946 kg for 305-d milk yield and an accuracy of 50%.

Phenotypic population averages for 2016 were 4,307 kg for 305-d milk yield, 3.58% for fat percentage,
3.10 % for protein percentage, and 11.65 % for percentage of total solids. Average milk yield per cow per day
was 14.12 kg. Heifer age at first calving averaged 31 months. Average first lactation length was 327 days. Average
somatic cells was 441,000 cells/ml. Averages for traits related to lactation characteristics in 2016 were 11 kg

for initial yield, 19 kg for peak yield, 55 days for days in peak, and 7 for persistency.

twa D.P.O. SIRE & DAM SUMMARY
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: A Uswoudnuu 91gnao0aN
dadndu Bowowus KUgIaY [;::Szﬂ iKavANdQ Milk Yield 1 Calv. Age
Ranking Sire Name Sire ID H (%) Birth Place (n./kg) (1tou/month)

(]
1 Planet wwawwin C4705 87.5 D.P.C. arr 71 0.51 65
2 Peace ey 9202 56.3 D.P.CO. 448 58 -0.12 52
3 Penguin | Wun3u C4604 90.6 D.P.CO. 418 66 2.18 61
4 Puzzle Walda C5009 97.3 D.P.O. 409 63 -0.91 58

—~—d

fmsuauuglnuy - 4
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How to read the D.P.O.
SIRE and DAM SUMMARY

1. Ranking: Position of a sire according to its Genomic Estimated Breeding Values (GEBV) for milk yield
with an accuracy greater than or equal to 50 percent.

2. Sire Name: Name of a sire issued by the government or a private company within Thailand or from
the country of origin of the sire. This name is also written on the frozen semen straw.

3. Sire ID: Identification number of a sire issued by the government or a private company within Thailand
or from the country of origin of the sire. This number is also written on the frozen semen straw.

4. Holstein Fraction (H): The fraction of Holstein of the cattle.

5. Birth Place: The bull station or the country which produced the sire.

6. Genomic Estimated Breeding Value (GEBV) and Accuracy (ACC): The GEBV is the average genetic
value for a particular trait of the sire based on their progenies or relatives. Accuracy indicates how
close the GEBV of a sire is to its true value. The D.P.O. SIRE and DAM SUMMARY show the GEBV for
10 traits divided into 3 groups:

6.1 Milk yield and milk composition traits: cumulative 305-d milk yield, average 305-d fat %,
average 305-d protein %, average total solids %, and average 305-d somatic cell count.
6.2 Lactation characteristics: Initial milk yield, peak milk yield, and lactation length.

6.3 Fertility traits: Age at first conception and age at first calving.
The information shown in the GEBV table will help extension officers, Al personnel, farmers and people

involved in dairy breeding to select and compare sires suitable for insemination and genetic improvement

in dairy farms both nationally and internationally.

An example table of @ SIRE and DAM SUMMARY

stgElRU Twduuu | UsGuuu | voougosou [BaaBuan ongwauda | Uhuuisuau | Uhuugoda
Lac. Length Fat Protein | Total Solid Somatic Cell T Conc. Age Int. Yield Peak Yield
(du/day) % % % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg)

6.7 45 -0.05 0.05 0.01 -6.4 0.05 0.21 0.10
34 40 -0.08 0.04 0.01 -21.6 -0.57 0.05 -0.01
-2.4 51 -0.05 0.01 0.00 -22.5 1.08 0.15 -0.01
22 37 -0.15 0.03 -0.02 -12.3 -0.38 0.07 0.40

Qﬂ’ D.P.O. SIRE & DAM SUMMARY
“ 2016 | 13



WOWUSWIUNISWEDU (PROVEN SIRES)

[SeoanauuAMswWauwWUs dluudkSudsnnuiiuy (Sorted by GEBV for Milk Yield)

. Usuntudnuy 91gnad0aN

Sadnadu Bowowus KUBIaY ?;::{28 ukaonIda Milk Yield T Calv. Age
Ranking Sire Name Sire ID H (%) Birth Place (hn./kg) (10d@u/month)
1 Planet wwauLin C4705 87.5 D.P.O. arr 71 0.51 65
2 Peace G 9202 56.3 D.P.C. 448 58 -0.12 52
3 Penguin IWUNIU C4604 90.6 D.P.O. 418 66 2.18 61
4 Puzzle WaLga C5009 97.3 D.P.O. 409 63 -0.91 58
5 Pickmie findl C4809 96.9 D.P.O. 373 59 -0.70 54
6 Factor 5 | uawes 5 | H5107 100 D.P.C. 335 e 1.10 74
7 Factor unALes H4001 100 D.P.CO. 321 87 0.95 84
8 Push N C5008 93.8 D.P.O. 285 57 -1.28 51
9 Parrot wnSen 9178 56.3 D.P.C. 280 71 -2.04 65
10 Pound W16 C4908 93.8 D.P.O. 278 66 -0.34 60
11 Protron TUsnsou C4805 96.9 D.P.CO. 198 55 0.82 50
12 Promise | lwsla C5006 93.8 D.P.O. 177 51 -0.96 45
13 Pizza N2 C5301 97.5 D.P.O. 130 61 -0.03 61
14 Paint WY 9205 89.1 D.P.O. 124 50 -0.16 a4
15 Pie WY C4905 98.4 D.P.O. 69 62 -0.29 58
16 Process | Ws\¥a C4904 95.3 D.P.O. 54 67 -1.10 62
17 Puff Wl C4003 75 D.P.O. 32 1 2.67 72
18 Profit TUsHn C4810 84.4 D.P.O. 31 74 -0.12 70
19 Papa Unih C5003 94.5 D.P.O. 14 74 -0.13 69
20 Fill Wa H5101 100 D.P.C. 7 67 -1.22 61
21 Perm L‘Wlu Ca4129 75 D.P.CO. 2 79 0.27 74
22 | provide | Insld C5007 96.9 D.P.O. -16 64 -0.31 58
23 | Poppula | Jeuyan C4902 93.8 D.P.O. 22 66 -1.33 60
24 Posidon | lndneu C4500 93.8 D.P.O. -38 76 0.05 71

mmsuaUWusﬁnuu éﬁ’
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stg:lRul Toduuy | [WUsGuuy | yooudosou [Baa [Buan ongwauda | Uhuwisuau | thuugoda

Lac. Length Fat Protein | Total Solid Somatic Cell T Conc. Age Int. Yield Peak Yield
(du/day) % % % (x1,000 1Wad/cell) | (1Gou/month) (nn./kg) (nn./kg)
6.7 45 -0.05 0.05 0.01 -6.4 0.05 0.21 0.10
3.4 40 -0.08 0.04 0.01 -21.6 -0.57 0.05 -0.01
-2.4 51 -0.05 0.01 0.00 -22.5 1.08 0.15 -0.01
2.2 37 -0.15 0.03 -0.02 -12.3 -0.38 0.07 0.40
-13.1 34 -0.07 -0.01 0.00 -3.6 -1.36 0.14 -0.37
6.2 62 0.03 0.04 0.06 -98.0 0.54 -0.12 -0.18
4.0 72 0.02 0.04 0.06 -106.9 0.43 -0.15 -0.23
-2.6 25 -0.16 -0.02 -0.04 -51.4 -0.31 0.13 -0.14
-3.7 54 -0.04 0.01 0.02 -30.2 -0.56 0.06 -0.07
-10.1 32 -0.03 -0.04 -0.01 11.2 -1.51 0.10 0.58
59 38 -0.10 0.03 -0.01 -10.9 0.60 -0.05 -1.02
0.9 20 0.04 0.06 -0.03 294 -0.40 0.02 0.47
-6.2 59 -0.03 0.03 0.01 -35.0 -0.13 0.00 -0.08
8.4 33 0.03 0.05 0.04 -55.2 -0.42 -0.04 -0.10
-2.9 43 -0.13 0.01 -0.06 -14.1 -0.20 0.10 -0.14
a7 41 -0.13 0.05 -0.10 -10.2 -1.18 0.21 1.31
8.0 61 -0.01 0.14 0.00 -29.0 0.27 -0.18 -0.20
15.7 46 -0.04 0.08 0.00 -33.2 -0.42 0.23 0.20
15.2 46 -0.03 0.08 0.01 -37.6 -0.45 0.23 0.21
-1.1 26 -0.09 0.02 -0.05 -28.8 -0.38 0.01 -1.08
25.2 65 0.10 0.07 0.03 -34.9 -0.21 -0.17 -0.63
0.2 33 0.08 0.04 0.13 -51.6 -0.80 0.08 -0.56
2.2 39 0.01 0.05 -0.04 -39.4 -0.98 -0.03 -0.63
19.5 62 -0.06 -0.05 -0.06 -50.5 -0.04 0.16 0.19

Qﬁ’ D.P.O. SIRE & DAM SUMMARY
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WoWUSMaowgou (PROVING SIRES)

[BeoanauuAMsSwWauWUsduudkSuUsSNnuUIUL (Sorted by GEBV for Milk Yield)

" : USunrudnuw 91gnaoqan
Saandu Bowowus KUNBIaY ?;;’;28 ::%‘; Milk Yield T Calv. Age
Ranking Sire Name Sire ID H (%) |Birth Place (hn./kg) (10au/month)
1 Pixel NOLYA C5311 99.2 D.P.O. 145 27 0.33 25
2 Potato | 1Umlsl C5110 96.9 D.P.O. 142 15 -0.09 11
3 Peak A C5202 74 D.P.O. 140 21 -0.29 18
4 Pop Nan C5013 96.8 D.P.O. 135 32 -0.72 27
5 Pistol Navia C5302 98.4 D.P.O. 7 28 -0.14 25
6 Plasma Waen C5108 91 D.P.O. 63 29 -0.18 26
7 Pump ‘ﬁu C5011 96.9 D.P.O. 9 45 -0.63 40

55N 1sIBwWowWusindowgou

1) mmmmmwﬁuqmmLa?isjﬁuawv'aﬁuﬁjﬁﬂé’qﬁqaﬁﬂguLU%&JULﬁaulﬁﬁ’ummamﬁinmaﬂ’uqﬂiiuLa?{asuaq
wortusTingaindiToguarldanlurisnafedtu

2) dledosmislithidoruduesieiusidsignl msfivsanldihidesuuliimhsnnoiugidsfigad
e ¢ innnh Idesununnneiushdsigoifesiaidien

3) finsanUiulsuglausedatiosferay 25 vesdeTeiusnnrietussdaigu

0) mslivsslominnailddedmivindeiusieiusidsiagunininaign uasussgdlasie ffhgniauslag
wmhenuinaaeuriewudiensduiiegisgnan

AmsuauWusinuY Qma
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stg:lkul Toduuw | [UsGuuy | wooudosou | wadlBunan o1gwaudia thuuisudu | thugoda

Lac. Length Total Solid Somatic Cell T Conc. Age Int. Yield Peak Yield

(du/day) % (x1,000 18ad/cell) | (1GOU/Month) (nn./kg) (nn./kg)
-2.0 19 -0.04 0.01 -0.01 -24.3 0.30 0.05 -0.02
-2.0 NA -0.02 0.02 -0.01 -34.0 0.12 0.01 -0.16
0.5 11 -0.02 0.03 0.00 -16.6 -0.07 0.05 -0.13
-1.0 NA -0.05 0.00 -0.02 -28.7 -0.20 0.01 -0.14
-1.2 17 -0.02 0.03 0.00 -25.5 -0.29 0.10 -0.07
-1.7 17 -0.05 -0.01 -0.02 -27.6 0.12 -0.01 -0.21
-3.2 18 -0.03 0.02 -0.02 -22.0 -0.54 0.13 -0.47

How to use proving sires

1) The average genetic merit of Al progeny-test proving bulls is comparable to the average genetic
merit of active Al proven bulls at the same time.

2) When using proving sires, use a few units of semen from many different bulls rather than many
units from any one bull.

3) Consider breeding 25 percent or more of the herd to Al progeny test proving bulls.

4) Take advantage of the low semen cost and incentive payments offered by most Al progeny

sampling programs.

oz

V= 4 D.P.O. SIRE & DAM SUMMARY
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*

%9 (Name of Bull) : Walda (PUZZLE)
wunea (ID No.) : C5009

T weu Uifia  : 29 garAu 2550
(Date of Birth) ~ : 29/10/2007
Wug (Breed) : 97 17/64 %HF, 1 9/16 %RD,

25/32 %ZE, 25/64 %NA

anwaeNaAgy (Important Traits)

Gwnanhuausay (in.) Miltk yield
mqujaﬂaaﬂ@ﬂﬂ%ﬂlﬁﬂ (1how) Age at first calving
svezmsliinuy (Bu) Lactation length

Tugfuun (%) Fat

TUsFuuL (%) Protein

Yo9uTa52a (%) Total solid

waalwafin (x1,000 Wad/ua.) Somatic cell
mqlﬁawamamﬂ%’wﬁﬂ (i) Age at first conception
NeWATLLELAY (M0 Initial yield
mawamﬁmuqaqm (hn.) Peak yield

WugUsz3A (Pedigree)

W (Sire Name) : CUMULUS (29HO10615)
wad (Dam Name) : MC471829

1 (PGS Name) : CONVINCER (29H008343)
/11 (MGS Name) . CEVIS (11HO4712)

wiganilia (Birth Place) @ 35wl AuAs ULy wnsu

ANTHENNUSTIULUSUNIN T
(Standardized Genomic Breeding Value) *

-3 -2 -1 0 +1 +2 +3

Wunsuiunasgiuvesrnisnauiugiiug (GEBY) dmsudnuvairlag seieiuglaun

aa ~ a A A ' a 13 o a s a "W
Vl‘W’«J’]im’]L‘lJiEJ‘ULV\EJU‘VI?EJLUENLUUVLUQ’]ﬂﬂ"ILQaENJQQQJJQ (mwusﬂumLaaamsmamwuﬁqmaasgmmmmu 0)

‘w’ D.P.O. SIRE & DAM SUMMARY
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Fa (Name of Bull) : findl (PICKMIE)
nu1eav (ID No.) @ C4809

W wau Uifia @ 2 gAnAu 2548
(Date of Birth) ~ : 2/10/2005
Wug (Breed) : 96 7/8 %HF, 1 9/16 %RD,

25/32 %RS, 25/32 %JER

anwazNdAsy (Important Traits)

Vsnashuusa (hn.) Milk yield
mqﬁamaamgm%uﬁﬂ (hiow) Age at first calving
svozmsliun (%) Lactation length

Tugfuua (%) Fat

TUs@uU (%) Protein

woaudeTm (%) Total solid

iaalgn@n (x1,000 Iwaa/ua.) Somatic cell
m&gl,ﬁamauam%y’wﬁﬂ (i) Age at first conception
NaNAR LY (AN, Initial yield
Nawamﬁmmqﬂqﬂ (hn.) Peak yield

Na

fmsuauiuglinuy O 8

20 | 2559 T

WugUszdA (Pedigree)

Wa (Sire Name) . JOKER (14H003388)
wal (Dam Name) : MC450430

1 (PGS Name) : METRO (001HO04480)
A1 (MGS Name) : MERV (9HO1672)

wuaInLla (Birth Place) : aflsnNa W1su

ANIHNENNLST LU UNIA T
(Standardized Genomic Breeding Value) *

-3 -2 -1 0 +1 +2 +3

* Wunsuiuinasgiuesrnisnauiugiiug (GEBV) dmsudnuarlag vemieiuglaun

aa = a 4 A ' = o o < o )
VI‘W%W?QJ"ILUiEJUL‘VI?JUMi’e)LUENLUu‘lUﬁ]’lﬂﬂ’]Laﬁﬂ‘ﬂ’ﬂﬁﬂﬂ (ﬂﬂ%uﬂiﬁﬂ’]LQaﬂﬂ’]iNﬂNWuﬁ“ﬁ@ﬂQJﬂNﬂ’]WﬂmJ 0)



*

o (Name of Bull) : uslawes 5 (FACTOR5)  Wugusedd (Pedigree)

el (D No) @ H5107 W (Sire Name)
T deu Ui ¢ 11 nuAiuS 2551 wsd (Dam Name)
(Date of Birth) ~ : 11/2/2008 U (PGS Name)

Wug (Breed) : 100 %HF A1 (MGS Name)

WRaInLla (Birth Place)

anwaenaAgy (Important Traits)

: MANDEL (023HO0453)

: ML23516

: EAGLE (11HO02356)

: AMADEO (387962) .
- enwalulagnisiaauils

WougvueLaY HA001 (WALnes)

ANITHENNUSIIUAUSUNIN g

(Standardized Genomic Breeding Value) *

Gunanhuasay (in.) Mitk yield
mql,ﬁaﬂaaﬂ@ﬂﬂ%y’mm (How) Age at first calving
sovnsWithuy (%) Lactation length

Tugfuun (%) Fat

TUsFiuuL (%) Protein

Yo9uTa528 (%) Total solid

wadlan@n (x1,000 wag/ua.) Somatic cell
mqﬁawamﬁm%ma ({#ieu) Age at first conception

NeWAMULELAY (M0 Initial yield

mam%mﬁmuqqqm (hn.) Peak yield

-3 -2 =1l

Wunsuiunasgiuvesrnisnauiugiiug (GEBY) dmsudnuvairlag seieiuglaun
aa = a & A ' = o v = o < )
fifiasauTeufisusedenvuluanaiadeves (fmualiradsnsiauiuguossisiiu 0)

Qﬁa D.P.O. SIRE & DAM SUMMARY
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Fa (Name of Bull) : Wy (PUSH) WugUszdA (Pedigree)

#uetaY (ID No)  : C5008 na (Sire Name) : PROSPECT (029HO10312)
Juwau Uifia - 10 fanAx 2550 usd (Dam Name) ~ : MC451014

(Date of Birth) : 10/10/2007 1 (PGS Name) : WINCHESTER (7THO04637)
Wug (Breed) : 93 3/4 %HF, 2 11/32 %R0, a1 (MGS Name) : KED JURIST (1HO2737)

3 1/8 %SW, 25/64 %BS, 25/64 %ZE  wndenlia (Birth Place) : afsnua WSy

ANIHENNUST LU UNIA T

dnwniildndty (Important Traits)
(Standardized Genomic Breeding Value) *

Gunanhuasay (in.) Miltk yield
mql,ﬁaﬂaamgﬂﬂ%al,l,iﬂ (how) Age at first calving
svezmslithuy (%) Lactation length

Tugfuua (%) Fat

TuUsFuu (%) Protein

Yo9uTa571 (%) Total solid

waalwanfin (x1,000 Wwad/ua.) Somatic cell
mqﬁamau@m%«m () Age at first conception
NaWAmULELAY (N Initial yield
wamamﬁmmqaqﬂ (hn.) Peak yield

-3 -2 -1 0 +1 +2 +3

* Wunsuiuinasgiuesrnisnaniugilug (GEBV) dmsudnuairlag vesmieiuglaun

aa = = 4 A ' = o o < o g )
\ VIW%’]im"ILUSEJUWIEI‘UM?’&)L‘UENLUu‘lUﬁ]’lﬂﬂ’]Lﬂﬁﬂ‘UﬂﬁQﬁ (mwum‘mmLaaﬂmswamwus‘maagmmLmnu 0)
v 4

mmsuauw“usﬁnuu <
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Fo (Name of Bull) : w126 (POUND)
e (ID No.) : C4908

U hau Usin . 21 SWnAY 2549
(Date of Birth) . 21/12/2006
Wu3F (Breed) 1 93 3/6 %HF, 6 1/4 %SW

1
=

anwauzidAgy (Important Traits)

ez (in.) Mitk yield
BWQLﬁaﬂaaﬂQﬂﬂ%ﬂLLiﬂ (1fiaw) Age at first calving
svezmsliuy (Fu) Lactation length

Tugfunn (%) Fat

TUshiuuL (%) Protein

Yo9uTa521 (%) Total solid

waalgag@n (x1,000 wad/ua.) Somatic cell
mqﬁawam@m%ma (i) Age at first conception
NaRaAMNuLENGY (Nn.) Initial yield
mawamﬁmuqqqm (hn.) Peak yield

* WunsdiunnasgiuvesAnisnauiugiiug (GEBY) dmsudnuvarlag seieiuglaun
aa ~ al a4 ' a o o 1 a o & a "W
finsuUssufisuvtedsauuldananadeves (fvuslviriadsnsauiiguessidiiu 0)

WugUsedA (Pedigree)

Wa (Sire Name) : JOKER (14HO03388)
w3l (Dam Name) : KT440036

1 (PGS Name) : METRO (001HO04480)
a1 (MGS Name) . DALTONT (11HO1858)

unaenuia (Birth Place) : asy augaiu wisu

J U -1 el
ANTHENILSRlUsUTUNIRTg 1Y

(Standardized Genomic Breeding Value) *

Qﬂa D.P.O. SIRE & DAM SUMMARY
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Fa (Name of Bull) : TUsmseu (PROTRON)
wulgav (ID No.) @ C4805

W oy Uiia © 3 WaEAAY 2548
(Date of Birth) : 3/5/2005
Wug (Breed) : 96 7/8 %HF, 1 9/16 %RD,

25/32 %BS, 25/32 %NA

anwaeNaAgy (Important Traits)

Gunanhuasay (in.) Miltk yield
mmﬁamamgm%«m (how) Age at first calving
svezmsliinuy (Fu) Lactation length

Tugfuua (%) Fat

TuUsFuu (%) Protein

Yo9uTa571 (%) Total solid

waalwanfin (x1,000 Wwad/ua.) Somatic cell
mmﬁawau&m%«m () Age at first conception
NANAM ULy (An.) Initial yield
mawamﬁmu@aqﬂ (hn.) Peak yield

AmsuauWuginuY Qma
24 12559 P

WugUszdA (Pedigree)

W (Sire Name) : CEVIS (11H004712)

wal (Dam Name) : ML420274

U (PGS Name) : MANDEL (023H000453)
A1 (MGS Name) : WADE (11HO3686)

wwasnudia (Birth Place) : 39w @nagldy Wisu

ANIHENNUST LU UNIA T
(Standardized Genomic Breeding Value) *

-3 -2 -1 0 +1 +2 +3

* Wunsuiuinasgiuesrnisnaniugilug (GEBV) dmsudnuairlag vesmieiuglaun
aa = = | ' = o D2 A o ¢ a1 o
fsussufisuviedsnuullananadevesl (fvualidiadenssauiuguessdidviiu 0)



o (Name of Bull) : Tnsfia (PROMISE)
wuea (ID No.) @ C5006

W hiou UiAn © 16 Wwe 2550

(Date of Birth) . 14/4/2007

Wug (Breed) © 93 3/8 %HF, 3 1/8 %BRA,
3 1/8 %NA

anwaenaAsy (Important Traits)

Vnashuusan (hn.) Milk yield
mql,ﬁaﬂaaﬂ@ﬂﬂ%mm (1how) Age at first calving
sovnsWithuy (%) Lactation length

Tugfuun (%) Fat

TUsFuuL (%) Protein

Yoaudean (%) Total solid

waalsn@n (x1,000 iwaa/ua.) Somatic cell
quﬁawamaﬂﬂ%Mﬂ () Age at first conception

NaWATLLELAY (M0 Initial yield

mamamﬁmuqqqm (hn.) Peak yield

-3

WugUsz3A (Pedigree)

Wa (Sire Name) : MARION (14HO03831)
w3l (Dam Name) : 19-382671
1 (PGS Name) . ADDISON (097HO00060)

f1 (MGS Name) : -
uvssilla Birth Place) : amdn guritlle vhdu

ANTHENNUSIIUAUSUNIN T
(Standardized Genomic Breeding Value) *

-2 -1 0 +1 +2 +3

* WunsdiunasgiuvesAnisnauiugiiug (GEBY) dmsudnuwarlag sesieiuglaun

aa = a & A ' = o D2 a o ¢ )
WWQ’]im’]LUiﬂULVIHU%iE}LUENLU‘HVLUQ'mﬂ"ILQaENJ’eNB‘JJQ (ﬂ’muﬁﬂmﬂ’]Lﬂﬂﬂﬂ']iNﬁNWuﬁﬂJﬂﬂB“JﬂNﬂ’]LVI’mU 0)

Qﬂ’ D.P.O. SIRE & DAM SUMMARY
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¥ (Name of Bull) : fiws (PIZZA) Wuguse3R (Pedigree)

nueaY (D No) = C5301 Wa (Sire Name) : FIX (DPO-2232)
T weu Uia ¢ 2 nuanus 2553 usi (Dam Name) : MC430922

(Date of Birth) = 2/2/2010 1 (PGS Name) : KORONO STATUM
Wug (Breed) : 97 53/128 %HF, 1 9/16 %RD, M1 (MGS Name) : MILESTONE

25/32 %RS, 25/256 %BS, 25/256 %NA unaenlia (Birth Place) : #1318 waun WSy

dnwniziidrdny (mportant Traits) msuauiu§Thanfunasgy
(Standardized Genomic Breeding Value) *
Wunanhuasay (in) Miltk yield

quﬁaﬂaamgﬂﬂ%ﬂLm (how) Age at first calving

svezmsliiuy (Fu) Lactation length

Tugfuun (%) Fat

TUs@uuL (%) Protein

woaudean (%) Total solid

iaalgn@n (x1,000 Iwaa/ua.) Somatic cell

BWQLﬁ@NﬁMaﬂﬂ%ﬁLﬁﬂ () Age at first conception

NaWAM LY (N, Initial yield

wamamﬂfwuugaqﬂ (hn.) Peak yield

-3 -2 -1 0 +1 +2 +3

* Wunsuiuinasgiuesrnisnauiugitug (GEBV) dmsudnuairlag vesmieiuglaun

aa = = 4 A ' = o v < o )
\ VI‘Wﬁﬂim”ILU?EJ‘UWI%J‘UVI?’&)LUENLUUIU?]’]HFI’]LQESJ‘U’ENQ& (ﬂﬂ%uﬁﬂ.ﬁﬂ?LQaEIﬂ’ﬁNﬂﬁJWUSﬂJSQB‘JJQQJﬂWL‘VI"IﬂU 0)
v 4

Amsuauiuglinuy O <
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e (Name of Bul) : e (PIE) WugUsz 3R (Pedigree)

ey (D No) = C4905 Wa (Sire Name) : BULLET (011HO05293)
T 1o Uiin : 19 panAu 2549 usi (Dam Name) : MC431250

(Date of Birth) ~ : 19/10/2006 1 (PGS Name) : DUSTER (029HO06995)
Wug (Breed) : 98 7/8 %HF, 25/32 %SW, 25/32 %NA a1 (MGS Name) : IV-ANN (1HO2898)

WaeNLia (Birth Place) : afsnHa sy

ANTHENNUSIIUAUSUNIN T

dnwneildndty (Important Traits)
(Standardized Genomic Breeding Value) *

Vnashuusan (hn.) Milk yield ||
quﬁaﬂaaﬂQﬂﬂ%ﬂLﬁﬂ (how) Age at first calving ||
svezmsliuy () Lactation length [ |
Tugiuun (%) Fat L
TUsfuUL (%) Protein

Yosudean (%) Total solid [
wadlgan@n (x1,000 waga/ua.) Somatic cell .
mqﬁawauﬁm%«m (i) Age at first conception |
NaWATNULELAY (M0 Initial yield

wamﬁmﬂfwuuqaqm (hn.) Peak yield |

* WunsdiunnasgiuvesAnisnauiugiiug (GEBY) dmsudnuvairlag seieiuglaun
aa = a & A ' = o v = s )
fifasauieufisuiedenuuluanaiadeves (fmualiradsnmsiauiuguossisiiu 0)

,0z

mqa D.P.O. SIRE & DAM SUMMARY
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Fo (Name of Bull) : TUs#In (PROFIT)
wueay (ID No.) : C4810

W Wweu Ufia ¢ 15 ganAu 2548
(Date of Birth) : 15/10/2005
Wug (Breed) . 84 3/8 %HF, 15 5/8 %SW

anwazNgAsy (Important Traits)

Vnaushuusa (n.) Milk yield
m&;lﬁaﬂaaﬂ@ﬂﬂ%y’m,lﬁﬂ (fiow) Age at first calving
svezmslithuy (%) Lactation length

Tugiuun (%) Fat

TUs@uUN (%) Protein

Y9957 (%) Total solid

iaalgNnAN (x1,000 waa/ua.) Somatic cell
mqtﬁamamamﬂ%’mﬁﬂ ({#iew) Age at first conception
NaWARLLELEY (nn.) Initial yield

HaNGAILNESER (AN.) Peak yield

A)a

fmsuauiuglinuy O 8

28 | 2559 T

WugUsedA (Pedigree)

Wa (Sire Name) : JOKER (14H003388)
usi (Dam Name) : PK441190
1 (PGS Name) : METRO (001HO04480)

M1 (MGS Name) D -
wnaanaulia (Birth Place) : unug 9150e8n WS

ANIHNENNLSTIULUS IR
(Standardized Genomic Breeding Value) *

-3 -2 -1 0 +1 +2 +3

* Wunsuiunnasgiuesrnisnaniugilug (GEBV) dmsudnuairlag vemieiuglaun

aa ~ = 4 A ' a‘ o v < o )
VI‘W%’]im”ILUSEJUWI?JUM?’&)LUENLUu‘lﬂﬁl’lﬂﬂ’]Laﬂﬂ‘ﬂ’ﬂﬂaﬂ (mviwﬂ;mmLaaﬂmswamwus‘maaqqmmwnmJ 0)



% (Name of Bul) : Unth (PAPA) WugUsz 3R (Pedigree)

%“u1gLav (ID No.) : C5003 #d (Sire Name) : PROSPECT (029HO10312)
U hiou Uia : 19 fuAu 2550 il (Dam Name) : MC452751
(Date of Birth) . 15/10/2007 g (PGS Name) - WINCHESTER (7HO04637)
ﬁ'us‘: (Breed) : 94 17/32 %HF, 1 9/16 %RD, 25/64 %BS, ©1 (MGS Name) : FIGHTER (DPO-2225)

3 1/8 %RS, 25/64 %NA waan e (Birth Place) : 31e 1@nazlds wisy

ANITHENNUSIIUAUSUNIN g

dnwniildndty (Important Traits)
(Standardized Genomic Breeding Value) *

Vnashuusa (hn.) Mitk yield
quﬁaﬂaaﬂQﬂﬂ%ﬂLm (How) Age at first calving
svezmslituy () Lactation length

Tugfuun (%) Fat

TUsFiuuL (%) Protein

Yosudean (%) Total solid

waalan@n (x1,000 1was/ua.) Somatic cell
mqlﬁawauamﬂ%’uﬁﬂ ({#ieu) Age at first conception
NeWAMULELAY (M0 Initial yield
mawamﬁmuqaqm (hn.) Peak yield

-3 -2 -1 0 +1 +2 +3

* WunasdiunnasgiuvesAnisnauiugilug (GEBY) dmsudnuvairlag semieiuglaun
aa = a & A ' = o v = o < )
fifiasauTeufisusedenvuluanaiadeves (fmualiradsnsiauiuguossisiiu 0)

‘w’ D.P.O. SIRE & DAM SUMMARY
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¥9 (Name of Bul) : #la (FILL)

wuleay (ID No.) @ H5101

U hau Uiia : 11 wyednneu 2551
(Date of Birth) : 11/11/2008

Wus (Breed) : 100 %HF

anwazNgAsy (Important Traits)

Vmaniuasau (in) Mitk yield
mql,ﬁaﬂaamgﬂﬂ%y’al,lﬁﬂ (1fiaw) Age at first calving
svezmslithuy (%) Lactation length

Tugfuny (%) Fat

TUsfuuL (%) Protein

Yo3uT959u (%) Total solid

waalganAn (x1,000 waa/ua.) Somatic cell
mqtﬁamauamﬂ%u’mﬁﬂ ({#iew) Age at first conception
NanARTLLEuY (nn.) Initial yield
wamamﬁmmqaqﬂ (n.) Peak yield

)

mmsuauw“usﬁnuu < 7

30 | 2559 T

WugUsedA (Pedigree)

W@ (Sire Name) : MARION (14HO03831)
ual (Dam Name) ;47569
1 (PGS Name) : ADDISON (097HO00060)

f1 (MGS Name) 0 -
wyaenulia (Birth Place) : w1ty W1y

ANIHNENNLST LU UNIA I
(Standardized Genomic Breeding Value) *

-3 -2 -1 0 +1 +2 +3

* Wunsuiuinasgiuesrnisnauiugitug (GEBV) dmsudnuairlag vesmieiuglaun

aa o~ a & A ' a ° v 1 a s P o
V\W?\]’]Sm’]LU‘EEJUL‘VIEJ‘UM?’&)L‘UENLUu‘lUﬁ]’lﬂﬂ’]Laaﬂ‘UaﬁQQ (mwwﬂmmLaaﬂmswauwuﬁ‘mm@mmmmu 0)



aauisn _ .
uovwawuslauu a.a.A. U 2559

aneufi %aWaﬁuﬁf Usanasiua Milk Yield
Order Sire Name GEBV (kg) ACC (%)
1 Planet wwauLiin 477 71
2 Peace Ny 448 58
3 Penguin NN 418 66
il Puzzle Wala 409 63
5 Pickmie findl 373 59
6 Factor 5 unWALAs 5 335 77
7 Factor unALRes 321 87
8 Push Wy 285 57
9 Parrot wnSen 280 71
10 Pound WA 278 66
11 Protron TUsnsou 198 55
12 Promise Tnsila 177 51
13 Pizza ey 130 61
14 Paint LWL 124 50
15 Pie NE 69 62
16 Process U5 54 67
17 Puff W 32 7
18 Profit TUsHn 31 74
19 Papa Ut 14 74
20 Fill a 7 67

Usziliuiugnssulng ANUSINdlosendng 8.4.0., ININGIRLNEATANENT LasuINgIdenNae3a
Genetic evaluation by the collaboration of D.P.O., KU and UF

tﬂ’ D.P.O. SIRE & DAM SUMMARY
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ANswauwusdluuwowusnuu w.f. 2559 (SIRE GEBV 2016)
BewandumumMMswauwus3uudkSudsunnuiiuy (Sorted by GEBV for Mik Yield)

JSunrulinuu

. oNgnaonan
Saddu gowowus KUNBIaY ?;:528 ukaoriuda | - Mik Vield 1" Calv. Age
Ranking Sire Name Sire ID H (%) Birth Place (nn./kg) (16ou/month)
1 Paddy 7HO10315 100 USA 711 50 -0.49 45
2 Adam THO3340 100 USA 637 73 1.51 69
3 Jethro 29HOT7337 100 USA 631 57 0.06 55
a4 Million 507HO08165 100 USA 588 60 -0.27 56
5 Bellwood 11HO3243 100 USA 584 73 0.31 69
6 Gerard 14HO3213 100 USA 527 51 1.24 48
7 lgnite 304129 0 (Jersey) NZ 507 51 0.16 45
8 Dano 99296 100 NZ 505 69 -0.06 66
9 50420009 87TH248 87.5 DLD 494 76 0.09 71
10  |Planet wwauiiv | C4705 87.5 DPO. | 477 | 71 | 051 | 65
11 |Coronation 11HO5009 100 USA 472 63 0.50 60
12 |Granado 011HO05815 100 USA 467 85 0.32 84
13 |Peace et 9202 56.3 D.P.O. 448 58 -0.12 52
14 |Ranger 14HO3234 100 USA 437 75 1.76 72
15 27391635 124HF 100 DLD 436 7 0.78 75
16 |Penguin LNUNIY Ca604 90.6 D.P.O. 418 66 2.18 61
17 |Puzzle WeLda C5009 97.3 D.P.O. 409 63 -0.91 58
18 |Joker 014HO03388 100 USA 401 80 0.13 79
19  [Nirvana 304126 0 (Jersey) NZ 393 51 -1.46 46
20 |Keystonepotter 14HO3597 100 USA 387 51 -0.57 | 45
21 |Lindsay 29HO8377 100 USA 385 54 0.76 51
22 | Pickmie ﬁﬂﬂj Ca809 96.9 D.P.O. 373 59 -0.70 54
23 | Galleon 14HO03161 100 USA 350 50 0.30 a4
24 | Winluke 12FFTD3 100 AUS 349 61 -1.89 56
25 5040010 93TH294 93.8 DLD 348 60 -1.01 58
26 | 70410742 9375TH224 93.8 DLD 348 73 0.91 72
27 | Robust 101122 100 NZ 347 72 1.91 70
28 |65700234 90TH336 90.6 DLD 346 51 -1.63 46
29 |Elsto 101169 100 NZ 336 54 0.92 49
30 |Factor 5 wilAwes 5|H5107 100 D.P.O. 335 7 1.10 74
31 |Spicemaster 014H0O03596 100 USA 332 80 -0.89 78
32 |Superman 29H0O4488 100 USA 329 52 -0.40 49

mmsuaUWusﬁnuu éﬁ’
32 125589 P



thuuisudu

stgElkuU [UsGiuuy | yooudosow | wadlsunan 91gwduda Cﬁuuaoao
Lac. Length Protein | Total Solid Somatic Cell T Conc. Age Int. Yield Peak Yield
(du/day) % % (x1,000 18ad/cell) | (1GoU/mMonth) (nn./kg) (nn./kg)
-11.5 31 -0.17 -0.02 0.02 14.2 -0.70 0.01 1.16
14.2 64 -0.08 0.01 0.02 -19.0 0.00 0.04 0.91
-11.6 49 -0.05 -0.01 0.02 -13.2 0.14 0.15 0.84
-18.8 46 0.06 0.07 0.02 10.9 -0.44 0.08 0.81
19.5 55 -0.20 -0.08 0.00 -50.8 0.15 0.43 1.22
-3.5 42 -0.04 -0.02 0.02 -5.3 -0.14 0.00 0.19
17.8 35 0.01 0.00 0.03 -2.3 0.06 -0.15 -0.07
-5.7 60 -0.16 -0.05 -0.05 -29.9 0.20 -0.01 0.09
1.8 53 -0.04 -0.09 -0.01 -27.9 0.06 0.00 -0.04
6.7 45 -0.05 0.05 0.01 -6.4 0.05 0.21 0.10
7.6 55 -0.08 0.00 0.02 -18.0 0.96 0.04 0.51
2.5 81 -0.10 -0.03 -0.07 4.3 0.44 -0.04 0.39
3.4 40 -0.08 0.04 0.01 -21.6 -0.57 0.05 -0.01
0.2 67 -0.04 -0.06 0.00 -20.3 0.84 0.03 0.50
-11.9 72 -0.09 -0.02 -0.01 31.0 0.55 -0.06 -0.05
-2.4 51 -0.05 0.01 0.00 -22.5 1.08 0.15 -0.01
2.2 37 -0.15 0.03 -0.02 -12.3 -0.38 0.07 0.40
4.4 75 0.00 -0.03 -0.03 59.5 -0.42 0.10 0.29
-2.0 33 -0.06 -0.01 -0.04 59.4 -1.19 0.07 0.42
8.0 26 -0.04 0.00 -0.02 -8.7 -0.50 -0.07 -0.02
7.0 a7 0.02 -0.07 0.02 -23.4 1.23 0.00 0.19
-13.1 34 -0.07 -0.01 0.00 -3.6 -1.36 0.14 -0.37
8.9 32 -0.20 0.03 -0.06 -14.0 0.34 0.20 0.31
-1.9 45 0.06 -0.03 -0.02 81.5 -0.61 0.12 0.26
-15.3 52 -0.03 0.03 0.01 27.8 -1.09 0.14 1.07
-4.6 69 -0.02 0.01 0.01 7.9 0.41 0.01 -0.41
4.5 66 0.06 0.02 0.03 11.3 1.25 -0.08 0.00
-11.5 15 0.03 -0.04 0.01 11.8 -0.71 0.05 0.40
-16.7 40 -0.06 0.07 0.01 11.9 0.72 -0.01 0.15
6.2 62 0.03 0.04 0.06 -98.0 0.54 -0.12 -0.18
9.4 76 0.00 -0.01 -0.01 8.9 -0.61 0.03 0.10
-1.4 45 -0.04 0.01 -0.02 22.9 0.10 -0.04 -0.05
t&i«‘a DP.0.SIRE & DAM SUMMARY
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ANswauwusd luuwowusauu w.f. 2559 (SIRE GEBV 2016)

Usunudhuy | 91gnasaan

Saddu gowowus KUBlaY ?;:528 ukaoriuda | - Mik Vield 1" Calv. Age
Ranking Sire Name Sire ID H (%) Birth Place (nn./kg) (10au/month)
33 | Factor unewes  |H4001 100 D.P.O. 321 87 0.95 84
34 |Ridge Ridge 100 unknown | 316 57 -1.02 | 56
35 70374487 088HF 100 DLD 314 57 -0.95 54
36 |Forest 11HO1807 100 USA 314 76 -0.99 73
37 |Jeter 1HO06342 100 USA 308 52 0.00 | 51
38 |Winchester THO4637 100 USA 308 67 0.02 | 66
39 | Adidas 151BS00140 |0 (Brown Swiss) USA 301 73 -1.07 | 72
40  |Madawi Madawi 100 GER 291 80 -0.49 75
41 |77441470 96TH262 96.1 DLD 291 57 -0.32 52
42 167450153 93TH280 93.8 DLD 288 64 022 | 61
43 | Kashmir 98254 100 NZ 286 60 033 | 57
44 |93TH215 93TH215 93.8 DLD 286 64 0.17 63
45 |Push WY C5008 93.8 D.P.O. 285 57 -1.28 51
46 119404816 172HF 100 DLD 282 69 0.02 | 66
47 | Tyrone 71HO1064 100 CAN 281 66 -1.26 60
48  |Parrot unsen 9178 56.3 D.P.O. 280 71 -2.04 | 65
49  |Pound W10 C4908 93.8 D.P.O. 278 66 -0.34 | 60
50 |Laton 29HO7441 100 USA 277 57 0.38 53
51 |Bullet 14HO2447 100 USA 271 86 1.36 83
52 150400010 187HF 100 DLD 261 60 042 | 59
53 | 70470315 93TH297 93.8 DLD 257 78 -0.05 7
54 16473083 87TH302 87.5 DLD 256 67 0.72 | 66
55 | E Pride E Pride 100 unknown | 254 52 -0.98 | 50
56 |40M1 137HF 93.8 DLD 252 56 2.81 51
57 | Topflight 151HO0264 100 USA 249 58 -0.20 | 56
58 67410011 9375TH203 93.8 DLD 247 80 0.16 79
59 |Defender 11HO5153 100 USA 243 76 -0.86 72
60 |Deann 1HO06827 100 USA 242 60 -0.43 56
61 |Jifro Red 151HO0544 100 USA 239 84 -0.58 | 82
62 67420092 87TH246 87.5 DLD 239 56 0.15 50
63 20390131 129HF 87.5 DLD 236 64 -0.47 63
64 50040008 93TH296 93.8 DLD 235 57 0.12 | 55
65 (30420414 93TH250 93.8 DLD 234 51 0.18 | 47
66 |Sancho 14H0O3182 100 USA 234 73 -1.58 71
67 |Hotkat 98326 100 NZ 232 66 0.19 64

mmsuaUWusﬁnuu éﬁ’
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stg:1kU
Lac. Length

(du/day)

[UsGuuu
Protein

YOOUTLSOU
Total Solid
%

1aalsuran
Somatic Cell
(x1,000 18ad/cell)

9Ngwdaa
T* Conc. Age
(1Gou/month)

dhuuiEudu
Int. Yield
(nn./kg)

dhuugoda
Peak Yield

(nn./kg)

4.0 72 0.02 0.04 0.06 -106.9 0.43 -0.15 -0.23
9.3 54 0.00 0.00 0.00 0.5 -0.04 0.00 0.06
7.3 49 -0.16 0.02 -0.04 28.0 0.00 -0.11 -0.18
13.7 67 -0.10 0.04 -0.02 54.9 -0.67 0.08 -0.40
5.5 50 0.01 -0.05 -0.01 -4.1 -0.07 0.03 0.22
12.8 65 0.03 -0.05 0.00 -17.5 0.06 0.05 0.28
2.0 70 -0.04 -0.04 -0.01 3.1 -1.09 0.07 0.78
4.2 62 -0.17 0.03 -0.04 -37.6 -0.30 -0.11 -0.22
0.7 38 -0.10 0.02 -0.02 -27.5 -0.38 0.03 0.05
0.3 a7 -0.05 0.01 -0.02 9.3 -0.29 0.03 0.87
1.5 53 -0.04 0.00 -0.04 25.7 0.20 -0.01 -0.47
-8.5 61 -0.04 0.03 -0.02 28.6 0.10 0.02 -0.09
-2.6 25 -0.16 -0.02 -0.04 -51.4 -0.31 0.13 -0.14
11.0 63 -0.07 0.01 -0.02 35.7 0.06 -0.07 -0.42
3.0 51 0.02 -0.02 -0.03 -21.9 -0.05 -0.01 0.14
-3.7 54 -0.04 0.01 0.02 -30.2 -0.56 0.06 -0.07
10.1 32 -0.03 -0.04 -0.01 11.2 -1.51 0.10 0.58
-5.6 47 -0.05 0.01 0.06 -56.3 0.19 -0.03 -0.24
1.1 78 -0.05 0.03 0.00 33.2 0.82 0.04 0.11
2.3 55 0.05 -0.01 0.03 -1.3 -0.26 0.05 0.19
-6.1 75 -0.07 0.03 -0.04 42.6 0.11 -0.10 -0.67
12.0 63 -0.02 0.04 0.00 29.8 -0.18 -0.03 0.25
0.1 47 0.04 -0.01 0.01 -21.7 -0.72 0.03 -0.06
10.0 42 0.04 0.00 0.02 -13.9 1.58 -0.06 -0.34
0.6 52 0.04 -0.02 0.02 -0.1 -0.09 0.09 0.10
9.2 7 0.00 0.03 0.01 4.7 0.49 0.04 0.36
-2.2 65 -0.02 -0.09 0.01 1.0 -0.15 0.00 -0.31
12.2 45 -0.07 -0.03 0.01 16.6 -0.56 -0.07 0.36
10.6 79 -0.02 0.06 -0.03 43.6 0.17 -0.09 -0.64
2.8 38 -0.01 0.04 0.02 -39.9 -0.18 0.08 0.45
-1.5 62 -0.03 0.01 -0.01 5.0 -0.26 0.04 0.21
16.1 50 -0.01 0.02 0.01 20.5 -0.07 0.04 0.05
5.2 41 0.00 0.00 -0.01 7.7 1.07 -0.03 -0.54
15.2 66 -0.08 -0.10 -0.03 -39 -0.51 0.01 0.09
-2.4 62 0.03 -0.01 0.00 1.5 0.06 -0.04 -0.37
t&i«‘a .0, SRE &AM SUMMARY
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ANswauwusd luuwowusauu w.f. 2559 (SIRE GEBV 2016)

Usuntudnuy

. ongnaoaan
Saddu gowowus KUBlaY ?;:;28 ukaoriuda | - Mik Vield 1" Calv. Age
Ranking Sire Name Sire ID H (%) Birth Place (nn./kg) (10au/month)
68 |Doug 14HO3722 100 USA 231 60 0.03 54
69 |Elian 014HO03712 100 USA 231 74 0.22 72
70 140411233 875TH216 87.5 DLD 226 67 -1.53 65
71 140470002 84TH287 84.4 DLD 224 58 -1.25 57
72 116420001 75TH245 100 DLD 222 56 0.22 51
73 | Mert 14H0O3940 100 USA 219 52 -0.94 49
74 |Knife 98251 100 NZ 218 65 -0.26 63
75 | Business 1HO07832 100 USA 216 55 0.22 53
76 16440209 87TH266 87.5 DLD 215 59 -1.26 53
77 119402406 157HF 100 DLD 212 71 0.47 70
78 | 70373540 084HF 100 DLD 212 83 -1.08 82
79 [73430002 93TH255 93.8 DLD 212 75 -0.51 72
80 70450100 96TH278 96.9 DLD 208 64 0.36 60
81 |[Erickson 11HO7442 100 USA 208 64 -0.89 61
82 122420001 75TH228 75 DLD 199 76 0.29 73
83 | Protron Tusmsou | C4805 96.9 D.P.O. 198 55 0.82 50
84 | Manhuston 6HO00683 100 USA 196 55 -0.27 52
85 |Z260045 048HF 100 DLD 190 67 -1.14 | 65
86 |Lancer 11HO1478 100 USA 184 51 -0.38 49
87 | 16473067 93TH293 93.8 DLD 183 51 -0.06 48
88 |5070002 96TH339 96.9 DLD 181 54 -0.13 51
89 30400051 100TH199 100 DLD 180 85 0.84 | 83
90 |Promise Tnsiia C5006 93.8 D.P.CO. 177 51 -0.96 45
91 |Sailor 14HO02586 100 USA 169 51 -1.28 45
92 70470314 89TH299 89.1 DLD 165 75 -0.92 74
93 |Sylvester 11HO6440 100 USA 159 53 -0.54 | 50
94 | Dallas 11HO1928 100 USA 157 54 -0.65 51
95 |Nd14/34H 018HF 100 DLD 151 67 -0.60 66
96 |Napolian 1HO0617 100 USA 149 69 -0.12 67
97 127420001 75TH229 75 DLD 138 7 0.45 75
98 |Paddy 151BS00134 |0 (Brown Swiss) USA 138 7 0.14 | 75
99 |Peerless 151BS00085 |0 (Brown Swiss) USA 138 67 0.18 | 65
100 |50430011 96TH258 96.9 DLD 129 85 -0.91 84
101 |27432586 93TH259 93.8 DLD 125 74 0.31 69
102 | Paint LU 9205 89.1 D.P.O. 124 50 -0.16 44
finmsuaukugluu <
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Unuuisudau

stgclRu [UsGiuuu | yooudosou | wadlBunan o1gwaudia Chuuaoego
Lac. Length Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield
(du/day) % (x1,000 1Wad/cell) | (1Gou/month) (nn./kg) (nn./kg)
10.2 35 -0.19 0.04 0.02 0.0 0.06 -0.01 -0.63
0.3 70 0.06 -0.05 0.02 -22.2 0.01 0.05 -0.04
1.2 63 -0.02 -0.04 -0.01 -21.1 -0.35 -0.03 -0.01
-7.4 53 -0.01 0.05 0.00 16.7 -0.39 0.00 -0.19
2.3 38 -0.01 0.04 0.01 -40.4 -0.16 0.09 0.47
3.1 46 0.14 0.04 0.08 -9.3 -0.67 -0.01 -0.41
0.4 58 0.21 0.05 0.05 8.6 -0.17 -0.09 -0.48
1.1 49 -0.04 0.05 -0.03 40.6 0.18 -0.18 -0.89
-1.3 33 0.02 0.05 0.01 -14.5 -0.72 0.02 0.87
-15.6 61 0.12 0.00 0.02 16.9 -0.02 0.05 1.08
51 80 -0.01 0.04 0.01 10.3 -0.43 0.03 0.05
-3.0 62 -0.02 0.01 0.00 -30.2 -0.60 0.17 0.60
-17.0 a8 -0.01 0.02 0.02 26.0 -0.09 0.01 -0.03
-1.5 57 -0.06 0.08 -0.03 66.2 -0.42 -0.14 -0.40
1.9 70 0.11 0.03 0.02 -10.3 0.25 -0.07 -0.16
5.9 38 -0.10 0.03 -0.01 -10.9 0.60 -0.05 -1.02
6.8 49 0.00 0.04 0.00 -18.3 -0.35 -0.02 -0.06
-21.1 60 -0.01 0.02 0.02 12.6 -1.07 0.01 0.38
1.4 46 0.01 -0.03 -0.02 14.2 -0.11 -0.03 -0.30
-18.2 38 0.01 0.00 0.02 13.9 -0.34 0.11 0.32
-5.9 42 -0.02 0.01 0.00 259 -0.23 -0.02 0.07
-11.9 80 -0.07 -0.01 0.00 13.2 0.45 0.01 0.02
0.9 20 0.04 0.06 -0.03 29.4 -0.40 0.02 0.47
19.4 30 0.05 0.03 0.01 3.7 -1.07 -0.05 -0.65
-9.4 72 0.00 0.02 0.00 23.1 -0.27 -0.01 -0.58
9.7 48 0.09 -0.02 0.01 -17.2 -0.59 0.04 0.24
-12.4 46 -0.03 0.03 -0.03 17.1 -0.04 -0.11 -0.14
-10.7 63 -0.03 0.04 -0.01 25.8 -0.15 -0.02 -0.15
-2.5 64 -0.02 0.06 -0.04 51.8 0.14 -0.14 -0.79
-8.2 73 0.12 0.06 0.02 -5.5 0.51 -0.01 -0.18
0.1 72 -0.04 0.04 -0.02 37.7 0.28 -0.12 -0.34
-8.6 63 0.02 0.01 0.00 13.7 0.11 -0.01 -0.28
-4.1 82 -0.02 0.01 -0.03 22.7 -0.15 -0.05 -0.16
(.3 51 0.06 -0.05 0.01 519 -0.01 0.06 -0.56
8.4 33 0.03 0.05 0.04 -55.2 -0.42 -0.04 -0.10
t&i«‘a .0 SIFE & DAM SUMMARY
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ANswauwusd luuwowusauu w.f. 2559 (SIRE GEBV 2016)

d0aGu

Bowowus
Sire Name

Ranking

KUNYIlIAY
Sire ID

agiaoa
[oaalau
H (%)

KkaoNMITQ
Birth Place

U§anlj“|uu
Milk Yield
(nn./kg)

91gnaodaan
T Calv. Age
(1Gou/month)

103 30410872 9325TH221 93 DLD 122 | 67 | -089 | 61
104 |Bill 029HO11276 100 USA 116 | 77 022 | 76
105 |Olly 151BS00151 |0 (Brown Swiss)|  USA 108 | 74 | -010| 73
106 |Jacob 11HO6643 100 USA 106 | 61 1.28 | 57
107 | Mission 14HO4048 100 USA 100 | 81 | -122| 80
108 |Hope 7HO0088 100 CAN 96 51 | -0.08 | 46
109 |Th178 TH178 100 DLD 85 60 | -0.35| 57
110 |Junior 29HO11007 100 USA 77 52 | -083| 50
111 |Cognac 151BS00169 |0 (Brown Swiss)|  USA 73 57 | -051| 56
112 |Pie e C4905 98.4 D.P.O. 69 62 | -029 | 58
113 | Process Tsida | caooa 95.3 D.P.O. 54 67 |-1.10 | 62
114 | Marshall 11HO4662 100 USA aa 58 | 026 | 57
115 | Puff Wil C4003 75 D.P.O. 32 77 | 267 | 12
116 | Profit Wsin | Ca810 84.4 D.P.O. 31 74 | -012 | 70
117 | Soldier SOLDIER 100 unknown 25 58 0.20 55
118 | Papa Unth C5003 94.5 D.P.O. 14 74 | -013 | 69
119 | Fill la H5101 100 D.P.O. 7 67 |-1.22 | 61
120 | TMZ17 40 TMZ17_40 75 DLD 62 | 0.13 | 60
121 | 30420417 93TH244 93.8 DLD 2 80 | 1.09 | 80
122 | Perm i C4129 75 D.P.O. 2 79 | 027 | 74
123 | 20400077 177THF 100 DLD -3 82 | -0.40 | 81
124 | 30421431 93TH251 93.8 DLD -11 77 | 224 | 76
125 | Majestic 72HO0830 100 USA 12 | 73 | -1.14 | 68
126 | Provide nshe | C5007 96.9 D.P.O. -16 64 |-031 | 58
127 | Poppula Jauyan | C4902 93.8 D.P.O. 22 | 66 |-1.33 | 60
128 | Porche 102103 100 NZ 30 | 77 |-093 | 74
129 | Posidon Ing@nou | C4500 93.8 D.P.O. 38 | 76 | 005 | 71
130 | 67410001 100TH204 100 DLD 40 | 75 | 033 | 74
131 | Kilmory 102017 100 NZ 58 | 73 | -0.25 | 71
132 | Original 011HO05778 100 USA 129 | 63 | 127 | 60
133 | Mcenror 14HO05147 100 USA 141 | 59 |-1.43 | 53
134 | 30400552 178HF 100 DLD 429 | 64 | 1.19 | 59

Na
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Unuuisudau

stgclRu [UsGiuuy | vooudosou | WaalBuian ongwauda Chuuaoego
Lac. Length Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield
(du/day) % (x1,000 1Wad/cell) | (1Gou/month) (nn./kg) (nn./kg)
-0.6 a7 -0.04 0.00 0.01 -23.1 -0.19 0.10 -0.36
-8.9 74 0.01 0.02 -0.01 40.8 0.39 0.01 -0.05
-9.6 71 -0.03 0.05 -0.02 33.7 0.05 -0.07 -0.52
26.5 52 -0.04 -0.04 -0.03 22.0 0.52 0.06 0.20
-2.0 1 -0.05 -0.03 0.02 -34.7 -0.11 0.01 -0.15
-1.0 38 0.06 -0.03 -0.02 4.6 0.02 0.06 -0.19
-4.1 53 -0.02 0.05 -0.03 43.6 0.25 -0.19 -0.60
13.9 ar 0.01 0.03 -0.02 11.5 -0.59 0.02 -0.46
-5.9 54 0.02 0.01 -0.01 8.9 -0.23 -0.04 -0.56
-2.9 43 -0.13 0.01 -0.06 -14.1 -0.20 0.10 -0.14
a.7 41 -0.13 0.05 -0.10 -10.2 -1.18 0.21 1.31
0.4 54 -0.05 0.01 -0.03 249 0.03 -0.08 -0.78
8.0 61 -0.01 0.14 0.00 -29.0 0.27 -0.18 -0.20
15.7 46 -0.04 0.08 0.00 -33.2 -0.42 0.23 0.20
-1.6 50 -0.31 0.07 -0.17 32.1 0.06 -0.17 -0.65
15.2 46 -0.03 0.08 0.01 -37.6 -0.45 0.23 0.21
-1.1 26 -0.09 0.02 -0.05 -28.8 -0.38 0.01 -1.08
-3.1 58 -0.01 0.00 -0.04 22.7 0.12 -0.02 -0.32
-9.7 76 0.04 -0.02 -0.01 23.6 0.63 -0.01 -0.50
25.2 65 0.10 0.07 0.03 -34.9 -0.21 -0.17 -0.63
-4.1 78 0.07 -0.01 -0.01 7.6 -0.21 -0.04 -0.73
-9.1 73 -0.01 0.05 -0.01 31.1 1.33 -0.03 -0.37
9.9 55 -0.16 0.05 -0.02 26.0 -1.69 -0.27 -1.72
0.2 33 0.08 0.04 0.13 -51.6 -0.80 0.08 -0.56
2.2 39 0.01 0.05 -0.04 -39.4 -0.98 -0.03 -0.63
-0.9 68 0.00 0.12 0.01 11.4 -1.06 -0.04 -1.04
19.5 62 -0.06 -0.05 -0.06 -50.5 -0.04 0.16 0.19
-8.5 73 0.02 -0.04 0.00 15.6 0.46 -0.05 -0.52
-14.6 68 0.11 0.06 0.04 154 -0.46 0.03 -0.14
-4.0 55 0.02 0.09 -0.04 -34.4 1.46 -0.03 -1.02
-1.4 45 0.06 0.06 0.07 66.9 -0.86 -0.05 -0.64
-14.6 45 -0.07 0.04 -0.01 -22.8 0.71 0.08 -0.42
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ANISWauwusd lunuwusinuy w.f. 2559 (DAM GEBV 2076)

[Bgon AU OLWASULA:AMSWALWUS S [uudrSuUSNTuLnUU (Sorted by Owner and GEBV for Mik Yield)

~ Usunrutinuy pptiEnlek ) stg:lKul

Kunglay ?;:?128 PDvoowAsu Milk Yield 15: Calv. Aée Lac. Length
Cow ID H %) Owner (nn./kg) (16ou/month) (du/day)
KKK5208 84.8 KKK 363 57 0.74 53 10.6 a7
KKK5350 95.7 KKK 342 51 0.93 45 4.4 16
KKK5237 98.8 KKK 321 53 0.51 a7 0.3 38
KKK5437 96.9 KKK 299 51 -0.02 a4 -9.7 35
KKK5369 97.7 KKK 271 50 -0.10 44 -1.9 13
KKK5232 98.4 KKK 269 53 -0.05 a7 10.9 37
KKK5332 96.9 KKK 250 51 0.49 a4 1.4 15
KKK5406 99.2 KKK 238 53 -0.45 a7 -8.4 19
KKK5030 98.4 KKK 236 55 0.42 49 -16.8 38
KKK5415 98.4 KKK 234 50 0.77 43 -1.7 35
KKK5268 96.9 KKK 219 51 -0.21 45 13.7 36
KKK5401 98.4 KKK 207 50 -0.45 a4 -3.4 13
KKK5412 98.4 KKK 192 53 -1.22 46 -4.6 21
KKK5358 98.4 KKK 183 53 -0.34 a7 5.2 19
KKK5408 93.75 KKK 180 50 -1.35 a4 0.0 0
SM500238 93.75 KKK 176 50 -2.60 43 4.2 35
KKK5407 98.4 KKK 169 50 1.25 a4 6.5 35
KKK5172 97.7 KKK 153 50 0.51 45 11.2 37
KKK5433 93 KKK 148 50 -0.17 43 -5.9 35
KKK5424 96.9 KKK 137 50 0.48 43 -9.0 35
KKK5439 91.4 KKK 135 50 -0.26 43 -6.6 35
16500013 93.7 KKK 132 51 -0.61 a5 -4.0 36
KKK5317 98.4 KKK 125 56 -0.24 52 -3.0 48
NP510304 88.7 LT YIUNU 251 50 0.69 45 6.5 34
NP510301 94.1 LYY YUY 239 56 0.23 51 10.5 42
NP520205 89.8 LT YIUAU 195 53 0.20 48 7.6 40
PT530082 93.9 LT YIUNU 179 56 -0.14 52 4.0 43
NP520159 68.4 LYY YUY 125 50 0.49 a5 1.7 36
PT540208 87.5 LAY WU 374 54 -0.05 48 1.1 27
NP500045 91.7 LAY WU 138 58 -0.48 54 20.6 49
NP520196 93.4 LAY WU 116 53 -0.53 49 -6.5 41
HY540498 88.1 LAT® BUKNIAN 212 52 -0.12 48 13.6 32
ST520006 84 | wnudl quisai 128 59 -0.54 48 1.9 38
16513324 87.5 Wnden VG 306 52 -0.36 a7 10.2 40
Amsuauiuginug < Y2
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Tuduuy [UsGuuu | wooudosou WaalBuan ongwauda | Uhuwisudu | thuugoda
Fat Protein Total Solid Somatic Cell 1t Conc. Age Int. Yield Peak Yield Saardu
% % % (x1,000 1Bad/cell) | (1GouU/month) (nn./kg) (nn./kg) Ranking

0.41 -0.10 0.11 13.3 0.39 0.20 0.94 96
-0.06 -0.02 -0.01 -2.4 0.69 0.17 0.87 108
-0.28 -0.01 -0.11 6.3 0.37 -0.18 0.06 118
-0.16 0.02 -0.06 102.0 -0.10 -0.11 0.11 134
-0.03 -0.03 -0.03 -20.8 -1.54 -0.10 0.76 168
-0.19 0.02 -0.06 14.5 -0.03 -0.12 -0.10 174
-0.08 -0.01 -0.10 0.0 0.29 0.06 0.13 209

0.25 -0.05 0.08 28.4 -0.29 -0.09 0.31 230

0.24 0.00 0.05 61.8 0.40 -0.09 -0.23 236
-0.16 0.00 -0.04 -23.1 0.65 0.03 0.59 238
-0.38 0.07 -0.13 -28.5 -0.07 0.17 0.07 264
-0.16 -0.03 -0.08 -1.5 -0.30 -0.02 0.58 286
-0.11 -0.01 -0.01 -19.6 -0.97 -0.04 0.38 321
-0.03 0.05 0.03 5.3 -0.14 0.09 -0.01 332
-0.07 -0.03 -0.04 -0.9 -1.03 0.00 0.38 337

0.23 -0.13 -0.01 59.4 -0.21 -0.11 0.25 344
-0.11 -0.02 -0.02 -58.4 0.90 0.10 0.40 356
-0.14 -0.06 -0.11 -1.6 0.31 -0.14 0.00 386
-0.01 0.02 -0.02 -24.9 -0.01 -0.06 0.18 397
-0.18 0.03 -0.08 -13.7 0.38 -0.04 -0.09 427
-0.19 0.03 -0.07 15.6 -0.19 -0.10 -0.04 434
-0.25 -0.02 -0.02 -14.2 -0.38 -0.02 0.30 445
-0.08 -0.01 -0.06 11.1 -0.20 -0.03 -0.17 463
-0.04 0.02 0.00 -3.2 0.38 0.11 0.05 207
-0.05 0.01 -0.01 1.1 0.40 0.04 0.44 227
-0.04 0.00 0.00 -7.6 0.22 0.03 0.12 310
-0.04 0.01 0.00 -14.6 -0.15 0.09 0.68 340
-0.02 0.01 0.01 -4.7 0.28 0.05 0.21 465
-0.05 -0.04 0.00 -14.0 -0.08 -0.01 0.41 86
-0.05 -0.02 -0.01 -5.7 -0.15 -0.06 -0.17 425
-0.02 0.01 0.00 -15.1 -0.45 0.09 0.30 498
-0.06 -0.04 -0.01 -55.8 0.57 0.26 0.83 278
-0.02 -0.04 0.00 -14.0 -0.41 -0.01 0.07 457
-0.03 -0.02 0.01 -18.1 -0.08 0.07 0.67 127
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku
KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)

ST500142 94.2 | @fyd IGY 116 55 -0.21 49 5.5 41
ST510372 94.5 | 1AL yaAU 149 52 -0.03 a7 4.5 39
HY520481 789 | 1576 Aunan 213 50 -0.94 46 7.1 41
SG550125A 90.2 | wanassd Feineuna 421 56 -0.55 51 13.6 32
SG550127A 89.8 | wnassA Yeineuna 182 56 -0.11 51 13.6 32
SG550124A 89.8 | wnassA Teineuna 159 56 0.04 51 13.6 32
KM5313 89.1 | aY ey 544 52 -1.05 45 -0.5 36
DJ785 922 | @3 ugEna 544 52 1.85 46 7.8 37
MILK751 945 | @Y uegy 466 52 -0.16 46 0.6 38
S$390 89.5 | 13 uwgg 302 52 0.81 46 3.2 38
KM5318 90.6 | LY ueEg 289 5l 0.72 44 -10.7 35
P49 91.4 | L& g 250 53 1.23 47 4.6 39
P2567 937 | @3 uagng 242 52 0.09 46 2.5 37
DJ5320 90.6 | L& ugEns 239 53 -0.94 47 0.3 38
MILK743 93 | 1a3 uageng 196 52 -1.10 46 4.7 37
MILK741 90.6 | \&3 wuwgng 192 52 -1.53 46 7.7 38
LB6286 87.5 | eq ueeng 174 52 -0.46 46 0.8 37
DJ5310 922 | @3 uwEna 157 52 0.25 45 2.2 36
CH433 96.1 | 1Y ueeg 142 54 1.90 49 0.9 41
V34 87.5 | @3 uwgg 140 52 -1.06 46 0.3 38
DJ415 93 | &3 ugg 130 53 -0.65 47 19.7 38
DJ106 93 | &3 uggg 125 52 -0.47 45 2.8 35
NP540164 921 | Houes uais 222 50 -0.04 45 0.1 24
NP540168 90.6 | Eenes udss 188 52 -0.05 a7 0.9 27
SM540461 922 | wnms nesenaus 184 51 -0.44 a7 3.6 26
HY530625 766 | \Bey U 226 52 -0.45 48 8.1 39
HY530018 875 | et U 184 52 -0.16 48 11.3 39
MC501084 48.4 | laf Junslvd 167 54 -0.80 50 7.3 a4
AF5010 96.9 | lusnil Alsmanysny | 583 61 -0.55 56 33 49
AF5030 953 | lSol @demaysng | 539 61 -0.34 55 32 48
AF5020 99.2 | lySoul ASdlepanysng | 499 56 0.66 50 10.6 42
AF5122 96.9 | lysenl @dsmanysng | 480 58 -0.46 53 7.6 46
AF5512 50 | laSonl @Sdamanysng | 436 54 -0.11 48 16.7 39
AF5416 50 | laSenl @Sdemanysne | 434 54 -1.45 48 6.1 26
AF5024 96.9 | lysmul @dlspanusng | 427 57 0.12 52 3.9 45
AF5022 98.4 | lasonl @Sdemanysng | 416 56 0.67 50 20.3 41
AF5018 98.4 | ludntl Alsmanysny | 407 56 0.43 51 6.6 44
finmsuaukugluu t\rq7
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking

-0.08 -0.01 -0.04 5.8 -0.26 0.09 0.18 496
-0.10 0.02 -0.02 -18.8 -0.07 -0.06 -0.11 393
-0.03 -0.03 -0.03 -10.9 -0.51 -0.02 -0.11 274
-0.09 -0.04 -0.01 -55.8 0.48 0.37 1.51 54
-0.06 -0.04 -0.01 -55.8 0.46 0.22 0.95 335

0.00 0.02 0.03 -60.9 0.57 0.22 0.84 373
-0.07 0.04 -0.03 31.7 0.19 0.06 0.72 11
-0.11 0.04 -0.03 21.7 -0.04 -0.10 0.56 12
-0.13 0.03 -0.05 36.2 0.40 0.01 0.36 32
-0.08 0.04 -0.02 36.7 0.19 -0.20 -0.03 133
-0.09 0.04 -0.04 36.3 0.05 -0.09 0.03 143
-0.09 0.04 -0.03 32.4 0.13 -0.05 0.23 211
-0.10 0.03 -0.04 34.7 0.26 -0.02 0.25 223
-0.07 0.05 -0.03 36.9 0.09 0.00 0.16 226
-0.04 0.05 -0.03 35.1 0.25 -0.13 -0.34 306
-0.06 0.03 -0.04 33.8 -0.05 -0.13 -0.02 319
-0.08 0.04 -0.03 38.9 0.06 0.03 0.12 347
-0.07 0.04 -0.03 31.4 0.00 -0.06 0.10 376
-0.09 0.03 -0.04 35.0 0.16 -0.08 -0.40 413
-0.06 0.05 -0.03 254 0.20 0.12 0.48 420
-0.05 0.04 -0.02 44.4 0.25 -0.10 -0.73 452
-0.05 0.01 -0.03 38.8 0.14 -0.05 -0.21 468
-0.05 0.00 -0.01 a.7 -0.27 0.08 1.19 255
-0.03 -0.04 0.00 -14.0 -0.04 -0.05 -0.21 323

0.00 -0.03 0.00 -2.9 -0.64 0.03 -0.04 330
-0.07 -0.04 -0.01 -55.8 0.25 0.26 1.05 245
-0.06 -0.04 -0.01 -55.8 0.51 0.26 0.99 329
-0.13 -0.10 -0.07 204 -0.77 0.03 0.60 358
-0.10 -0.08 -0.05 -1.9 -0.22 -0.02 0.87 9
-0.16 -0.04 -0.03 -13.6 -0.25 0.04 0.62 13
-0.08 -0.17 -0.03 -33.5 0.11 0.09 0.46 21

0.07 -0.04 0.00 -23.2 0.11 0.01 0.47 28
-0.04 -0.02 0.03 -21.1 -0.27 -0.04 0.36 45
-0.14 -0.10 -0.08 16.4 -1.04 0.04 0.49 46
-0.15 0.00 -0.01 -12.3 0.29 0.04 0.86 50

0.05 -0.09 0.00 -14.2 -0.11 0.16 0.88 59
-0.19 -0.09 -0.08 -10.6 0.54 -0.01 0.64 65
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku
KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) (nN./kg) (16du/month) (Su/day)
AF5002 98.4 | luSmul Adamausng | 399 57 -0.16 52 37.7 43
AF5214 100 | lysonl @3demausng | 392 59 -0.39 54 8.8 47
AF5124 953 | ludmil Adlimanyine | 378 58 -0.12 53 15.5 45
AF5032 100 | lySeml @3demanusng | 377 59 -0.47 53 14.2 42
AF5201 98.4 | Lol @dsmanusng | 377 54 0.66 48 7.4 39
AF5420 49.6 | lusol Aalsmamsng | 359 54 0.44 48 40.5 39
AF5204 99.2 | Lol @dsmanysng | 358 57 0.68 51 50.6 43
AF5326 98.4 | lyswul @dlspanusng | 323 59 -0.64 55 4.1 49
AF5413 50 | lySenl @Sdemanysng | 309 54 -1.46 49 37 38
AF5108 98.4 | lysmul@sdlspanysng | 308 56 -0.41 50 11.2 42
AF5425 49.2 | lysmul @dlspanusng | 303 52 0.98 46 23 38
AF5407 100 | lySonl @Sdemausne | 294 52 -0.49 46 -5.5 36
AF5104 98.8 | ludmil AdlsmaySny | 283 57 -0.46 52 16.3 45
AF5424 49.6 | loso Asdlsmansng | 276 55 0.08 48 9.4 27
AF5513 50 | luSet ASslsmasne | 274 51 -0.49 46 16.4 37
AF5203 93.7 | lusol Adlsmamsng | 274 5E -0.59 50 -5.9 41
AF5311 93.7 | lySol @dlemausng | 274 55 0.05 50 1.4 44
AF5419 50 | lysenl @dsmanusng | 270 5 0.12 49 25.7 40
AF5426 49.6 | lydwnl @dlspanusng | 257 52 -0.11 46 13.6 38
AF5133 100 | loSod Ademausng | 255 57 0.01 52 2.4 44
AF5211 98.4 | lsenl@dlsmanysng | 252 53 -0.59 49 8.4 41
AF5301 97.7 | luSml @dlspanysng | 243 52 -0.53 47 8.4 41
AF5026 100 | loSou A3demaysne | 238 59 -0.74 54 10.5 46
AF5004 100 | lyond @3demausng | 223 57 0.21 51 12.6 40
AF5015 96.9 | lwdmil Adlsmanysng | 220 54 0.04 49 -2.7 42
AF5119 100 | Lol @Sdemausng | 216 54 -0.85 49 0.3 41
AF5506 100 | lysenl @3demausng | 208 53 -0.38 47 -8.5 38
AF5307 100 | Lol @Sdemaysneg | 195 55 -0.45 48 3.4 40
AF5131 99.2 | laSol @Sdlemausng | 194 58 -0.53 53 3.7 47
AF5421 100 | loSod A3demaysne | 182 53 -0.35 47 5.2 23
AF5003 953 | lysenl @dsmanysng | 173 59 -0.15 54 19.9 47
AF5009 96.1 | lyswul @dlspanusng | 167 58 -0.11 53 -5.1 45
AF5522 100 | loSoi Asdemaysne | 164 52 -0.18 46 5.2 37
AF5524 100 | lydond @Sdemausng | 159 52 -0.68 46 -8.3 38
AF5034 100 | loSod@sdemasng | 149 58 -0.87 53 55 46
AF5035 99.2 | luSol ASdlsmasng | 144 59 -0.02 54 15.0 47
AF5123 96.9 | ludmil AdlsmaySny | 143 55 -0.50 50 2.9 43

—~—d
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda tuisudu thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
-0.07 -0.09 0.02 -32.9 -0.09 0.19 0.48 71
0.04 0.02 0.04 -12.3 -0.31 0.01 0.27 76
-0.08 -0.01 0.01 -25.7 -0.23 0.04 0.32 81
-0.10 -0.13 -0.06 -26.6 -0.24 0.03 0.30 82
-0.11 0.07 -0.02 30.4 0.49 -0.11 -0.36 84
-0.06 -0.05 0.04 9.1 0.38 -0.01 0.07 99
-0.04 -0.06 0.04 -12.8 0.63 0.11 0.31 100
-0.07 0.02 -0.02 1.7 -0.58 0.00 0.13 114
-0.07 0.02 0.02 11.3 -1.08 0.02 0.11 124
-0.03 0.04 0.04 -16.0 -0.25 0.13 0.30 126
-0.17 -0.05 -0.07 -23.8 1.17 0.05 0.51 130
-0.08 -0.02 -0.02 -6.8 -0.34 -0.04 0.20 136
-0.01 0.06 0.07 -33.7 -0.18 -0.07 0.32 148
0.02 -0.06 0.00 -3.4 0.09 -0.22 -0.50 156
-0.05 -0.03 0.01 -19.4 -0.23 -0.10 0.07 159
0.08 -0.01 0.03 -14.1 0.02 -0.05 -0.18 160
0.00 -0.05 0.00 -8.7 0.01 0.08 -0.04 161
0.00 0.00 0.01 4.9 -0.05 -0.09 0.18 170
0.01 0.01 0.03 -1.5 -0.06 -0.09 0.05 193
0.02 -0.01 0.02 -16.1 0.31 -0.08 -0.07 197
-0.14 -0.01 -0.05 -27.7 -0.31 -0.07 0.32 206
-0.07 -0.03 -0.01 =59 -0.14 -0.05 0.34 221
0.01 0.11 0.11 -36.8 -0.50 0.03 -0.18 229
0.00 -0.06 0.03 -37.7 0.20 0.20 0.44 252
-0.11 -0.08 -0.06 -21.5 0.12 -0.01 0.09 261
0.08 0.03 0.05 -12.5 -0.39 0.06 0.46 266
0.00 -0.04 0.00 6.9 -0.11 -0.09 0.17 284
-0.02 -0.06 -0.02 -22.0 -0.36 -0.01 -0.05 311
0.12 0.07 0.05 5.2 -0.27 -0.02 0.14 314
-0.07 -0.04 0.00 -16.0 -0.25 0.26 0.70 334
-0.02 0.11 0.08 -38.3 -0.21 0.06 -0.10 351
0.12 -0.09 0.01 -16.2 0.25 0.03 0.52 360
0.03 -0.06 0.01 -27.3 -0.09 -0.04 0.10 363
0.06 0.03 0.06 -42.7 -0.43 0.08 0.20 372
0.05 0.08 0.11 -48.7 -0.37 0.07 0.23 392
-0.07 -0.07 -0.04 7.9 -0.30 0.01 0.38 406
0.12 -0.02 0.02 -12.7 -0.13 -0.02 0.02 410
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) (nN./kg) (16du/month) (Su/day)
AF5223 98.4 | lysmi@slemanySny | 132 53 0.17 48 7.5 39
AF5408 100 | Lol @Sdemausny | 129 58 -0.97 53 4.5 37
AF5215 100 | loSod @dmanydne | 119 52 0.49 a7 5.9 40
AF5518 50 | lwSeu ASslsmanusne | 119 53 -0.99 47 3.0 38
AF5417 50 | lwSeedl ASdlmaysne | 118 51 0.46 45 10.1 37
MC501329 93.7 | Inlyadl wadlassug 461 50 -0.30 45 10.2 38
MC501331 85.9 | lwlsaul wadlassud 365 50 -1.15 45 5.3 38
MC511680 90.6 | lwlsawl adessug 256 51 -1.61 a7 8.0 a1
MC500271 91.4 | lnlsaul wadlessud 221 50 -0.79 46 11.5 39
ML530591 90.6 | lwlsawl adlessug 202 55 -0.24 51 17.0 a1
75407958 93.7 | lwyadins fnwa 226 50 -0.57 a6 -1.5 31
ND16027 90.6 | lnyadsins fndwa 213 53 -1.81 48 -4.4 20
HY530085 87.5 | n3s@in1g 48 510 54 0.03 49 4.9 42
HY500005 81.3 | nysans 4@ 417 50 0.60 45 8.1 37
HY500004 922 | nss@ing 48 249 50 0.60 45 10.5 37
SD500194 93.7 | vigyilea Asudgn 268 50 0.26 45 3.1 40
SD520156 93.7 | vigyilea Asudgn 215 51 1.43 a7 4.8 a1
SD520152 82.8 | vigilea Asudgn 124 51 -0.54 47 12.7 41
KT550037 90.6 | Tudy AnuyuNA 140 53 -1.38 49 1.7 28
KT550036 90.6 | Tudy AmYUNA 135 55 -0.39 51 13.6 32
$G550205 89.1 | 9% Wity 156 52 -0.61 48 13.6 32
KN510072 94.5 | dnsngual 1 141 53 -0.57 49 11.8 43
SG540491 89.1 | $1u3f qwnaAns 310 52 -0.55 48 15.8 39
SG550506 953 | $1usd aundAns 280 58 -0.18 55 8.4 aa
$G540492 90.6 | 91UA quam%‘ 132 55 -0.54 51 13.6 32
$G530189 652 | 19 quaw%‘ 122 54 0.04 50 2.2 35
SG540493 90.6 | 919A q‘wﬁw‘é 116 54 0.05 51 13.6 32
SG540437 85.9 | 91¥a 13n9 256 52 -1.10 49 13.6 32
SD540559 96.1 | 97893 Al 258 51 0.14 45 3.7 20
50510578 93.7 | v @srusyan 299 52 1.82 49 2.0 36
ST500057 94.1 | SR ASAUM 270 55 -0.35 50 135 42
ST540384 87.5 | SR AsAum 206 52 0.04 48 4.6 31
ST510056 92.6 | SR ASAUM 193 53 0.36 48 6.3 39
ST510055 953 | u39A ASAUM 155 52 0.23 a7 13.8 39
50483095 84.4 | MU AU 169 51 0.50 a7 -6.8 42
50520732 93.7 | A9 MBURY 125 51 0.20 a7 13 38
ST500120 90.6 | sig AIANINE 158 52 0.38 48 1.1 43
finmsuaukugluu <
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell 1t Conc. Age Int. Yield Peak Yield Saanau
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
0.01 -0.03 0.02 -10.4 0.04 0.13 0.27 446
0.38 0.16 0.18 10.8 -0.71 -0.08 -0.16 453
0.03 0.00 0.04 -22.5 0.14 -0.02 -0.35 480
-0.05 0.04 -0.02 61.7 -0.91 -0.05 -0.02 482
-0.09 -0.08 -0.02 -8.1 0.10 -0.05 0.07 487
-0.03 -0.02 0.00 -9.0 -0.39 0.07 0.58 35
-0.04 -0.03 -0.01 -14.9 -1.03 -0.02 0.38 95
-0.02 -0.03 0.00 -6.8 -1.01 0.08 0.49 194
-0.03 -0.05 0.01 -8.0 -0.47 0.05 0.60 258
-0.06 -0.04 -0.01 -55.8 0.49 0.27 0.91 295
-0.04 0.01 0.00 -15.1 -0.54 0.22 1.26 246
-0.02 0.03 0.01 -14.8 -1.29 0.12 1.10 276
-0.03 -0.03 0.01 -11.1 -0.16 -0.02 1.45 18
-0.06 0.01 0.00 -0.1 0.31 0.15 0.63 56
-0.04 0.01 0.00 -0.1 0.31 0.05 0.51 215
-0.07 -0.05 -0.02 -17.4 0.11 -0.06 0.41 178
-0.02 -0.02 0.01 -17.1 0.79 0.10 0.46 269
-0.02 0.03 0.00 -15.3 -0.23 -0.03 0.26 469
-0.02 -0.01 0.01 -64.8 -0.87 -0.03 -0.51 421
-0.06 -0.04 -0.01 -55.8 0.48 0.26 0.99 436
-0.06 -0.04 -0.01 -55.8 0.48 0.26 0.99 379
-0.05 0.01 -0.01 -48.9 -0.47 0.02 0.46 416
-0.08 -0.04 -0.01 -55.8 0.48 0.26 0.99 123
0.08 0.03 0.00 6.3 0.19 0.10 0.51 151
-0.06 -0.04 -0.01 -55.8 0.48 0.30 0.58 aay
-0.01 -0.01 0.01 -64.8 -0.87 -0.07 -0.08 475
0.24 -0.04 0.11 -55.4 0.24 0.26 0.91 500
-0.07 -0.04 -0.01 -55.8 0.48 0.26 0.99 196
0.10 0.06 0.07 102.0 0.33 -0.10 0.45 191
-0.02 0.02 0.03 -53.5 0.92 -0.07 0.42 135
-0.05 -0.02 0.00 -5.1 0.06 0.07 0.43 171
0.02 0.03 0.00 -36.3 -0.73 0.10 1.05 288
-0.04 0.01 0.00 -1.4 0.13 0.00 0.14 315
-0.03 0.01 0.00 -0.1 0.38 0.12 0.52 382
-0.02 0.00 0.00 3.9 0.20 0.01 -0.20 357
-0.09 0.01 -0.01 -16.3 0.02 -0.08 -0.11 466
0.01 -0.02 0.01 -11.1 0.23 0.03 -0.02 374
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku
KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
SG540502 92.6 | nosnu U3 199 55 -0.03 51 0.1 47
SG530817 87.5 | vosnu (3A 184 55 0.02 51 14.1 41
SK510005 937 | neadu Yuduiin 253 52 -0.57 a8 27.2 42
SK500324 937 | nosdu Yuduiin 160 52 0.16 a7 1.6 39
ST500104 84.6 | nesgu fatey 305 52 -0.12 48 3.1 42
ST520217 96.9 | nesgu Aatey 148 58 -0.35 55 8.3 50
HY510574 87.5 | fiuns Avauda 302 52 -0.11 48 7.4 39
HY530738 56.3 | S3ms sevmguen 347 51 -0.22 47 13.2 37
SM550337 88.3 | uAs viaines 254 52 0.06 49 13.6 32
ST500094 84.4 | ey UARIUNT 356 52 -0.09 48 8.9 41
ST500093 89.1 | vey wuansuns 116 52 -0.54 48 35 42
SG540632 91 | Wgwed wuwrigaiu 137 50 -1.06 45 -3.9 30
50510529 93.7 | 1ns um 151 50 0.62 44 -17.2 19
SD530423 87.5 | 1llms Muv i 264 55 -0.22 51 14.0 41
SD520034 93.7 | Ullms AMnvR 209 51 -1.12 a7 5.8 40
SD510255 92.2 | Ulms MuvR 176 50 -0.45 45 -0.5 38
SD510254 81.3 | Ulas My 136 51 -0.76 46 11.0 39
SD510258 87.5 | Ulms Muv R 134 53 -1.09 48 15.7 41
HY500139 88.3 | fly wviavin 399 51 -0.56 46 18.7 41
HY510059 90.6 | flaw wviavin 280 53 -1.33 48 4.4 41
HY500145 89.8 | flyw wvavin 273 56 1.07 51 -6.5 46
HY510260 93 | fuu wavin 152 52 -0.78 47 4.9 40
HY510261 94.1 | flyu wvavin 125 52 -0.97 a7 4.0 40
HY520052 91.4 | U kTR 234 50 0.96 45 0.4 37
KN500180 76.6 | Uv95 MUszwy 234 53 1.07 49 5.6 44
SK530309 91 | vwidu Funiduiin 287 56 0.33 53 8.4 44
ST530219 719 | uayeiis waen 118 55 -0.67 50 -0.8 42
SG540610 96.9 | Yaa Angaiy 210 57 -0.05 54 8.4 44
SG540609 93.7 | yayLae Angaiilu 177 57 0.38 54 13,5 48
KN540305 90 | ysyih iniile 181 50 0.60 45 0.1 24
50501078 93.7 | yysen Junsineu 254 50 -0.51 43 -11.2 31
50510991 438 | ygyson Junsrou 139 53 -0.90 48 -16.0 42
SM500075 84.4 | yaye wduimil 263 50 0.25 46 1.1 42
ST550005 86.3 | uayds uidTumn 303 57 -1.22 52 5.2 34
ST500074 81.3 | uayds uiiFumn 153 52 0.08 a6 4.0 39
ST510098 89.8 | uayds widTumn 146 50 -0.54 46 -4.8 39
UB530584 90.6 | Uszina lam 157 50 -0.95 a6 1.7 28
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda tuisudu thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
-0.06 -0.02 0.00 -16.6 -0.54 0.02 0.61 303
-0.06 -0.04 -0.01 -55.8 0.48 0.28 0.87 327
0.04 -0.04 0.00 9.5 -0.23 0.07 0.15 204
-0.18 0.03 -0.06 -16.0 0.09 0.12 0.29 368
-0.07 0.01 -0.01 -48.9 -0.08 0.02 0.45 128
0.03 -0.02 -0.02 -1.3 0.02 -0.02 -0.23 395
-0.08 -0.04 -0.01 -55.8 0.56 0.26 0.99 132
-0.08 -0.04 -0.01 -55.8 0.48 0.26 1.28 106
-0.07 -0.04 -0.01 -55.8 0.48 0.26 0.99 201
-0.06 -0.05 -0.01 -12.4 0.08 0.10 0.72 101
0.00 0.01 0.02 -10.6 -0.15 0.06 0.16 495
-0.08 0.02 -0.01 -6.2 -0.19 -0.02 0.21 426
0.04 0.01 0.01 13.9 0.50 0.10 0.78 390
-0.05 -0.01 0.01 -53.8 0.32 0.26 1.14 184
0.00 -0.02 0.01 -4.6 -0.20 0.01 0.07 282
0.00 -0.03 -0.01 -1.3 -0.27 0.00 0.78 343
-0.06 -0.05 -0.02 -16.0 -0.20 0.06 0.14 431
-0.02 -0.03 0.00 -22.3 -0.17 0.04 0.25 438
-0.04 -0.04 0.00 -23.1 -0.26 0.11 0.46 72
0.01 -0.05 0.00 -13.7 -0.44 0.07 0.35 152
-0.03 -0.01 0.01 -22.8 1.19 0.05 0.95 162
0.00 -0.03 0.00 -17.2 -0.49 0.06 0.27 389
-0.02 -0.03 0.00 -11.5 -0.58 0.04 0.12 464
-0.05 0.01 0.00 -11.3 0.77 0.15 0.18 240
0.03 0.03 0.01 -2.8 0.95 0.00 -0.09 239
0.01 -0.02 -0.02 -7.3 0.16 -0.03 0.12 145
0.00 0.02 0.01 -16.5 0.09 0.07 0.21 488
0.02 -0.02 -0.02 -1.3 0.16 0.04 -0.18 280
0.02 -0.02 -0.02 -1.3 0.16 -0.01 -0.12 341
-0.04 0.00 -0.01 a.7 0.16 0.03 0.80 336
-0.05 0.01 0.02 14.2 -0.65 -0.11 0.29 200
-0.03 -0.01 0.01 39 -1.00 0.33 2.97 424
0.02 0.07 -0.02 -42.7 0.27 0.00 -0.09 185
-0.13 0.03 -0.01 -24.2 -0.98 0.00 0.35 131
0.01 -0.01 0.01 -7.9 -0.04 0.06 0.26 385
0.05 -0.03 0.01 -11.0 0.23 0.03 -0.03 402
-0.02 -0.01 0.01 -64.8 -0.93 0.01 -0.09 375
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
ST510145 94.1 | Uszadg luwawn 160 52 1.16 47 10.7 40
SG540531 85.9 | Uszidsg Usedns 192 50 -1.27 46 1.7 28
ST500186 94.5 | Usziasy deou 203 55 0.17 51 8.7 42
ST540543 91 | Usuiasy ddou 161 54 -0.43 48 0.7 27
SG530655 96.9 | Usuldsy avdenss 268 56 -0.72 51 8.5 41
SG540628A 81.3 | Usziasy anSansn 200 55 -0.26 51 13.6 32
MC500052 99 | Usein wusuansal | 458 5B 1.01 48 -17.7 42
MC520140 96.9 | Uszin wusuansal 259 51 0.28 46 2.4 39
PK49 99.2 | Usefin wwsugnsal | 241 54 -0.99 49 11.6 43
MC514280 99 | Uszin wusuansal | 223 53 -0.07 50 0.9 46
PKa4 96.9 | Us¥fia avsuansal 175 52 -0.49 a7 -10.4 40
PKa6 98.8 | Uszia wsuansal 136 52 -0.47 a8 -0.3 42
PK500037 875 | Uszdu Ainenns 125 53 -1.81 49 4.3 42
SK540437 87.5 | UseiU \8esdudin 249 52 -0.20 48 13.6 32
MC510448 88.7 | UsvaAv® unne 129 54 -0.26 50 8.9 a4
$G530104 87.9 | Unilung Jadudin 250 52 0.15 48 13.6 32
TF540111 922 | U3 wamsuen 124 55 -0.95 50 1.7 35
SK540375 93.7 | fu doguily 116 57 -0.11 54 8.4 a4
50514722 93.7 | wediay muda 183 51 -1.27 48 9.0 a4
ML500149 91.4 | wevatan laudny 173 56 -0.39 52 2.6 48
MC510093 953 | wedartan laudne 136 51 -1.97 a7 0.7 a1
PR500061 97.7 | wily IyYRLIE 264 51 0.61 47 14.0 39
ML510652 81.3 | weled vauu 165 56 0.41 52 10.1 a1
SK500360 87.5 | Wdey ygyduiin 155 51 -0.85 46 2.3 40
SK500359 84.4 | Wl ygydunin 127 51 -0.21 47 -3.2 40
SG550137 95.7 | Wla pvgaily 169 54 -0.39 51 8.4 a4
HY520223 87.5 | WizIng 939303 196 51 0.69 46 4.4 39
HY530012 85.9 | WzINg 9393913 192 50 -0.36 47 15.3 38
KN530461 937 | Avuyn Usziiules 139 50 -0.49 46 0.8 38
SG540405A 973 | suma vEUNY 160 56 0.11 53 8.4 a4
SG540580 90.6 | Heumaun vAUNeS 137 50 -1.07 46 1.7 28
50503814 90.6 | WUN FIudi 203 51 -0.49 45 2.5 36
ML510432 953 | w1ilng Mmausy 131 52 0.21 49 10.2 a4
SM500166 93.7 | 1d Wndnes 362 52 0.76 46 22.5 39
PB500144 863 | w1d Invies 273 53 0.74 47 26.0 40
SM500164 89.1 | 1@ Indwes 237 53 1.49 48 11.1 41
KN540065 93.4 | 3NA1 WINUNAN 129 51 0.27 45 0.4 19
finmsuaukugluu <
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
-0.02 0.00 0.00 -4.5 0.49 0.09 0.33 369
-0.02 -0.01 0.01 -64.8 -0.87 -0.01 -0.14 320
0.08 -0.03 0.00 -5.0 0.09 -0.01 0.06 292
0.04 0.01 0.01 9.7 -0.28 0.00 0.62 367
-0.11 0.02 -0.02 -18.8 -0.15 -0.06 -0.11 177
-0.06 -0.04 -0.01 -55.8 0.48 0.34 0.88 301
-0.02 -0.06 0.00 41.6 0.74 0.21 0.69 36
-0.03 0.01 0.00 -0.7 -0.04 0.05 0.02 188
-0.06 -0.07 0.00 -23.7 0.17 0.04 0.35 224
0.03 0.00 0.03 15.9 -0.05 0.08 0.52 254
-0.01 -0.01 0.02 -12.8 -0.68 0.03 0.04 346
0.06 -0.06 0.02 -35.2 0.23 0.03 0.24 433
0.00 -0.04 0.01 -4.2 -1.10 0.04 0.67 467
-0.07 -0.04 -0.01 -55.8 0.48 0.26 0.99 216
-0.03 -0.03 -0.03 -10.9 -0.13 -0.02 -0.11 454
-0.07 -0.04 -0.01 -55.8 0.48 0.26 0.99 213
-0.01 0.00 0.00 -23.3 -0.90 0.26 1.27 470
0.03 -0.02 -0.02 -1.3 0.16 -0.01 -0.15 497
-0.03 0.03 -0.01 21.8 0.09 -0.05 -0.32 333
-0.03 0.04 -0.01 4.3 -0.20 -0.01 0.24 350
-0.20 0.00 -0.02 -18.0 SN -0.04 0.49 430
-0.04 0.01 0.00 -0.1 0.60 0.08 0.26 183
-0.06 -0.04 -0.01 -55.8 0.90 0.31 0.89 361
0.06 -0.01 0.03 -8.5 -0.38 0.05 0.15 381
-0.06 -0.05 0.00 -0.5 0.18 0.03 0.32 459
0.03 -0.02 -0.02 -1.3 0.16 0.03 0.12 355
-0.02 0.00 0.00 -39.8 0.52 0.10 0.54 307
-0.06 -0.04 0.00 -61.6 0.46 0.23 0.89 317
-0.10 0.02 -0.02 -18.8 -0.30 -0.01 0.39 422
0.03 -0.02 -0.02 -1.3 0.16 -0.01 -0.15 371
-0.02 -0.01 0.01 -64.8 -0.87 -0.03 -0.51 428
0.01 -0.02 -0.01 40.8 -0.13 0.06 0.13 293
-0.02 0.04 -0.04 -8.6 0.23 0.07 0.24 449
0.12 -0.02 0.01 -14.4 -0.40 0.08 0.24 97
-0.02 -0.04 0.00 -22.2 -0.11 0.08 0.51 163
-0.18 -0.02 0.01 -28.7 0.03 0.01 0.06 232
-0.06 0.01 -0.01 -13.8 0.16 -0.02 0.16 455
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku
KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
50531193 93.7 | s3gws tanig 255 51 -1.66 45 -23.1 30
50530539 93.7 | wegms lande 250 51 1.84 45 -12.5 34
ML540217 945 | gyzun Indloun 149 50 -0.76 45 6.6 33
NR520203 90.6 | suilsu Unanil 529 53 1.18 48 9.6 a1
NR520206 93.7 | sulyu Urandl 167 50 0.04 46 11.0 38
NR520204 87.1 | szilsu Urandl 147 51 -0.41 46 2.5 40
MC511510 93.7 | $¥A1 NIQPIUWN 216 52 -1.31 a7 3.2 40
4 UR1F1TAU
MC522254 91.4 | A1 Mgauun 214 56 0.29 51 9.2 a4
W UR1F1TAU

SG540458 88.3 | andad wauiu 268 52 -0.33 49 12.7 34
SG530054 922 | andad waunduy 246 50 0.67 45 6.4 34
SG540451 88.3 | a1iad waaily 135 55 -0.61 51 10.7 41
SG540457 88.3 | andad wauiuy 117 51 -0.22 a7 13.6 32
UB530526 92.6 | JufOU LATYYY 228 58 0.37 53 1.2 43
NP530528 90.6 | 2ABu LUy 144 58 -0.21 55 8.3 50
NP500489 87.5 | 23Me9 155nwal 398 52 -0.37 a7 0.2 37
111911ND28408 87.5 | 1@un dunzuz 267 52 0.01 48 13.6 32
ST500064 922 | Aums quism 200 52 0.13 a7 2.3 38
ST540119 95.3 | Auns qméuww 196 50 -0.91 46 -4.6 31
ST500062 85.9 | Aums qusuwM 157 54 0.43 48 8.2 40
ST540123 96.1 | 3ums quBHWI 117 54 -0.39 50 5.7 35
MC542880 97.7 | Aty 13nazldy 269 50 0.17 aa 13 35
MC552618 94.1 | 3% 1Anglly 260 60 -0.79 55 -0.5 46
MC520788 93.7 | Ay 1anazlly 256 57 0.66 52 13.4 45
MC510620 90.8 | 3%y 1Azl 223 59 -0.85 55 4.8 a7
MC532198 97.3 | 9y 13naglly 219 51 -1.01 45 14.7 35
MC542881 96.1 | Ay 1@zl 216 59 -0.09 53 3.8 43
50515703 93 | vy dunsd 293 53 0.84 49 3.3 43
ST510189 96.5 | 2%n 5198 147 51 -1.44 a7 6.3 a1
SG550159 90.6 | Ay A3egaiily 237 51 -0.28 a7 13.6 32
SG550222 90.6 | Ay A5sgaiiy 220 55 -0.42 51 13.6 32
SG550158A 87.5 | Wy 3sgailu 183 51 -0.14 a7 13.6 32
KB520105 93.7 | 3y wiAln 148 51 -0.65 46 4.2 39
SG540786 93.7 | Aya dngaiiu 173 55 1.19 51 2.0 36
ML510055 84.4 | 31 Quans 162 50 -0.24 46 0.1 38
50514688 984 | F5ziam MU 376 51 -1.91 48 0.9 a4
MC500818 88.3 | 35w ANATIUUN 426 53 0.21 48 -1.5 a1
finmsuaukugluu t\rq7
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[UsGuuu | vooudosou wadlsuan ongwaduda dnuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
0.03 -0.01 0.02 13.3 -1.26 0.13 0.77 198
0.03 -0.02 0.00 8.7 1.40 0.12 0.95 210
-0.09 0.03 -0.05 -5.1 -0.78 0.11 1.07 394
-0.03 -0.07 -0.01 -24.9 0.64 0.10 1.30 15
0.03 -0.05 -0.02 -17.6 -0.15 0.15 0.09 359
0.00 -0.03 0.00 -1.3 -0.21 -0.02 0.41 399
0.07 -0.08 0.00 3.4 -0.64 0.05 0.21 267
-0.06 0.01 -0.01 -48.9 -0.21 0.10 0.91 271
-0.07 -0.04 -0.01 -55.8 0.48 0.25 0.93 180
-0.04 0.02 0.00 -3.2 0.03 0.14 0.30 220
-0.06 -0.04 -0.01 -55.8 0.48 0.24 0.82 437
-0.05 -0.04 -0.01 -55.8 0.48 0.26 0.99 493
-0.03 -0.05 -0.01 -11.7 0.25 0.09 0.17 243
0.03 -0.02 -0.02 -7.3 0.16 -0.04 -0.10 407
-0.05 -0.04 0.00 -14.0 -0.28 0.03 0.56 73
-0.07 -0.04 -0.01 -55.8 0.48 0.21 1.14 181
-0.05 0.02 -0.01 -14.9 0.06 0.00 0.68 300
0.02 0.03 0.00 -36.3 -1.48 0.11 0.41 308
-0.03 0.01 0.00 -0.1 0.38 0.12 0.31 378
0.02 0.04 0.00 -43.8 -1.07 0.11 0.36 490
-0.03 -0.04 0.00 6.5 0.27 0.07 0.62 172
-0.11 -0.03 -0.04 -37.8 -0.58 0.01 0.35 187
-0.12 -0.08 -0.07 -27.3 0.37 -0.13 -0.97 195
-0.02 -0.08 -0.05 -38.0 -0.60 0.07 0.24 253
-0.10 -0.05 -0.07 11.0 -0.64 0.03 -0.18 262
-0.03 -0.05 -0.01 -6.2 0.04 0.03 0.28 268
-0.04 0.00 0.00 3.9 0.15 0.01 -0.20 138
0.00 -0.03 0.00 -54 -1.04 0.03 0.22 401
-0.08 -0.03 0.00 9.6 0.42 0.26 0.99 233
-0.07 -0.04 -0.01 -55.8 0.48 0.32 0.89 260
-0.05 -0.04 -0.01 -121.3 0.54 0.26 0.99 331
-0.06 -0.04 -0.03 -7.6 -0.56 0.02 0.30 398
-0.01 0.02 0.03 -53.5 0.21 -0.07 -0.11 349
-0.05 0.03 -0.01 -30.4 -0.28 -0.03 0.27 366
-0.05 0.03 -0.01 21.8 -1.09 -0.05 -0.32 85
0.00 -0.09 0.01 -32.7 0.45 0.11 0.90 51
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

Uswoudnuu 91gnaoqan stgclRuL

dglaoq 3voowWEU Milk Yield T Calv. Age Lac. Length

KUY

Cow ID r?j‘?}/“;u (nn./kg) (Gou/month) (3ulday)

MC510058 89.1 | 33wl ANATIUUN 292 51 -0.25 46 7.5 40
MC510460 96.9 | 35au ANATILUN 290 53 1.20 49 2.7 43
ML540036 93.7 | A¥ml AuATIUUN 240 50 -0.27 45 2.7 32
MC502114 84.4 | A5mu ANATILUN 225 51 -0.35 46 33 39
MC500819 93.7 | A¥ml AuATIUUN 201 55 -0.98 50 7.4 43
MC502115 945 | 35n ANATILUN 143 52 -0.28 a7 8.7 40
MC500820 93.7 | A¥ml AuATIUUA 131 52 -0.32 47 5.3 a1
MC510462 87.5 | 35wl AuATILUA 126 51 -0.40 47 5.3 a1
MC502116 97 | 35w AUATIUUY 117 55 -0.68 50 7.6 43
MC540140 651 | 3%mi Fulannsam 135 55 0.04 51 2.0 36
SG550117 89.8 | Jwad N1AgaLilu 193 55 -1.28 51 1.7 28
SG540556 90.2 | Awad N1AgaLilu 126 57 0.30 52 13.6 32
SD530064 84.0 | Asednd Asudan 532 55 0.87 51 13.6 32
ND06016 937 | ASADNA ToBLATD 142 52 0.37 47 11.8 36
SG540442 91.4 | @ fugaily 121 53 -1.23 49 9.3 35
HY540127 91.4 | @ty maaﬁaé 214 56 -0.36 53 14.2 43
ML550131 875 | auiesh ¥aiu 203 52 -0.12 49 13.6 39
KT540040 93.7 | auveu Unduiiey 179 57 -0.12 54 8.4 44
KT540043 89.1 | awweu Unduiiies 144 55 -0.60 51 13.6 32
KB510050 934 | @udE FIOUNT 123 56 1.72 51 -8.8 44
SG540510A 97.3 | audd ey 171 56 -0.35 53 14.5 48
ST500008 90.6 | @nvR udlung 119 54 0.08 50 3.4 a4
SG540718 86.7 | auws Uaunans 206 51 -0.26 45 5.1 16
ST520083 875 | @U1u 1330439NT 119 56 -1.42 55 10.7 49
ST500102 89.3 | @N1U 13504IINT 118 54 -0.22 52 7.3 48
SG550308AA 89.8 | @3175 weulANIIn 401 58 -1.03 53 13.6 32
ML520368 98 | avah lausny 313 52 -0.63 46 1.9 24
ML520369 922 | a¥an lausns 219 55 0.43 51 13.6 32
ML530327 96.9 | a¥an lausns 130 53 -1.71 49 4.6 31
5G540249 87.5 | a¥am angy 201 56 -0.50 52 13.6 32
$G540251 90.6 | a¥am angy 119 52 -0.64 48 13.6 32
MC502310 96.9 | a9 usniu 218 54 -0.49 50 5.2 a1
NP530459 90.6 | @ ansty 237 53 -0.15 49 -16.6 40
NP530461 55.5 | @ ansdy 222 50 -0.84 45 1.2 37
NP500367 90.6 | dum aus 411 51 -1.23 45 -11.1 36
SG550206 81.3 | awoud vnaglly 198 55 -0.82 51 13.6 32
SK540435 81.3 | andeusi nvsuen 231 51 -0.06 a7 13.6 32
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell 1t Conc. Age Int. Yield Peak Yield Saanau
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
-0.06 -0.05 0.00 -31.0 -0.46 0.02 0.46 140
-0.08 0.01 0.03 -1.3 0.43 0.08 0.36 142
-0.04 -0.08 -0.03 -17.3 -0.84 0.06 0.71 225
0.00 -0.06 -0.01 -40.1 -0.04 0.04 0.76 247
0.02 0.02 0.03 -32.4 -0.17 0.09 0.15 299
0.00 -0.07 -0.03 26.4 -0.20 0.06 -0.04 409
0.01 -0.07 -0.01 -30.1 -0.38 0.05 0.12 450
0.04 -0.03 0.02 -13.2 -0.26 0.07 0.25 461
0.04 -0.01 0.01 -22.5 -0.57 0.10 0.48 491
0.00 0.02 0.03 -53.5 -0.05 -0.03 0.20 435
-0.02 -0.01 0.01 -64.8 -0.87 -0.03 -0.51 316
-0.07 -0.02 -0.01 -82.3 0.98 0.26 0.99 460
-0.10 -0.05 -0.02 -55.3 1.25 0.20 1.42 14
-0.10 -0.04 0.00 -25.4 -0.24 0.21 0.28 412
-0.01 -0.01 0.01 -64.8 -0.87 -0.10 -0.31 478
-0.05 -0.05 0.00 -65.8 0.42 0.38 1.72 272
-0.06 -0.04 -0.01 -55.8 0.47 0.23 1.05 291
0.02 -0.02 -0.02 -1.3 0.16 -0.01 -0.15 339
-0.06 -0.04 -0.01 -55.8 0.48 0.26 0.99 405
-0.04 0.01 -0.01 -48.9 1.24 0.02 0.45 473
0.03 -0.02 -0.02 -1.3 0.16 0.04 -0.02 354
-0.04 0.01 -0.01 -48.9 0.08 0.02 0.45 484
-0.03 -0.02 -0.01 5.6 -0.75 0.08 0.56 287
0.05 -0.03 -0.01 -16.6 -0.82 -0.05 -0.03 479
0.03 -0.02 -0.02 -1.3 0.10 -0.02 -0.24 485
-0.09 -0.04 -0.01 -55.8 0.48 0.26 1.45 70
-0.03 0.00 0.01 -4.7 -0.47 0.09 0.54 121
-0.09 -0.02 -0.05 -55.8 0.92 0.24 1.09 263
0.03 -0.02 -0.02 -36.3 -2.03 0.15 0.08 451
-0.08 -0.02 0.01 -85.4 0.21 0.20 1.19 298
-0.05 -0.04 -0.01 -55.8 0.48 0.26 0.99 483
-0.17 0.01 -0.05 -36.5 -0.29 -0.06 0.42 265
0.02 0.03 0.00 -36.3 -0.78 0.19 0.65 231
-0.04 0.01 0.01 -15.1 -0.26 0.03 -0.04 256
-0.08 0.02 0.01 -22.6 -0.94 0.08 0.76 60
-0.06 -0.04 -0.01 -55.8 0.48 0.32 0.87 304
-0.07 -0.04 -0.01 -55.8 0.48 0.26 0.99 241
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
SK540433 87.5 | andaumi nsaeuen 189 51 -0.35 47 13.6 32
HY520824 85.9 | adud Ash 361 52 0.31 a7 7.1 39
HY530192 89.1 | andud @3 121 55 0.80 47 3.4 39
NP530710 957 | ds9 maua 133 54 -0.24 51 8.1 48
SK530395 90.6 | vl auavioud 230 52 0.50 47 33 22
KT550047 98.4 | gAus AswwysuUsUVS | 134 52 0.29 49 2.0 36
MC542655 87.5 | ayd neudy 520 58 -0.05 54 12.9 33
MC501243 98.8 | VA NoALEY 453 51 -0.43 47 1.2 40
ML532286 93.75 | gu1f Vot 323 57 0.09 53 -0.7 48
MC542291 96.9 | a¥1d neudy 316 58 0.13 54 2.0 36
MC511775 97.7 | awd neudy 196 59 1.23 55 10.9 50
MC502003 96.1 | @A neudy 195 59 -0.66 54 -0.9 46
MC502002 93.7 | awd neudy 131 57 0.68 53 10.3 46
ML500404 93.7 | anla 91U 254 59 -0.84 54 6.8 47
ML540469 90.6 | aala A1 123 59 -1.66 54 4.2 42
KB500172 97.7 | gvimi Funsiue 214 53 -0.21 48 2.2 39
ST540309 87.5 | allu yan3uns 429 50 0.40 45 -3.6 26
SG540359 81.3 | ainy yeydl 121 50 -0.22 48 8.4 44
SG550135 87.1 | an1ila windad 237 52 -0.08 49 13.6 32
KN510048 85.9 | @anw dmsy 252 54 -0.23 50 1.2 a4
40500424 90.6 | @nw sy 123 53 0.10 53 -11.7 45
SPP520 87.5 | aswed iesUszan 373 55 -0.09 50 0.6 39
SPP551 92.2 | aswe iesUszan 312 55 0.61 48 0.9 27
SPP579 96.9 | asway LigsUszan 275 51 -0.26 45 9.7 15
SPP588 93.7 | aswe iesUsean 261 58 0.06 54 13.6 32
SPP542 953 | aswey iiesUszan 249 50 -0.23 a4 8.9 32
SPP593 96.5 | ayney wesUszan 207 50 -0.42 43 4.0 13
SPP533 91.8 | gsnaw LilusUszan 204 54 0.08 49 -10.0 41
SPP546 89.9 | ayney wiesUszan 201 55 -0.11 49 5.6 37
SPP594 87.1 | ganey wiesUszan 128 51 -0.56 a4 4.0 13
SG540269 875 | asfind dutusana 268 51 -0.06 47 13.3 37
SG540263 875 | asfind dutusana 152 51 -0.36 47 13.9 37
SG550110 90.6 | asfind dustusana 136 52 -0.63 48 13.6 32
KN530271 85.9 | vy WIVLNAN 127 53 0.15 48 0.2 38
ADW5351 93.7 | anad Jewa 946 50 -0.55 44 23.9 £Y)
ADW5463 96.9 | onad Jwna 802 51 -0.18 45 -12.6 14
ADW5477 93.7 | anad Jewna 707 51 -0.75 44 -11.4 10
finmsuaukugluu <
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking

-0.06 -0.04 -0.01 -55.8 0.48 0.26 0.99 322
-0.03 0.00 0.02 -12.0 0.06 0.12 0.41 98
-0.03 0.00 0.00 -11.2 0.41 0.10 -0.04 476
0.03 -0.02 -0.02 -1.3 0.10 0.01 0.07 441
-0.04 0.02 0.00 -3.2 0.03 0.11 0.05 242
-0.01 -0.03 0.02 -62.1 0.09 -0.14 0.20 440
-0.07 -0.09 -0.02 -5.1 0.60 0.33 1.79 16
-0.07 -0.07 -0.02 -14.7 -0.47 0.03 0.74 39
-0.08 0.00 -0.05 63.2 0.16 -0.10 0.61 115
0.01 0.00 0.04 -74.9 -0.06 -0.07 -0.11 119
-0.01 0.04 -0.01 7.2 1.23 -0.02 -0.30 309
-0.05 -0.02 -0.04 -23.6 -0.43 0.02 1.11 312
-0.05 0.03 0.00 -48.6 -0.02 0.03 0.86 448
0.00 -0.02 -0.01 -69.1 -0.69 0.03 0.40 199
0.00 -0.02 0.01 -99.4 -1.55 0.01 -0.37 472
-0.10 -0.01 -0.04 5.8 0.09 0.07 0.03 270
-0.02 -0.03 0.00 -2.9 0.18 0.14 0.48 48
0.03 -0.02 -0.02 -1.3 0.16 -0.01 -0.15 arv
-0.29 -0.03 -0.09 -54.8 0.52 0.26 0.66 235
-0.06 0.01 -0.01 -48.9 -0.19 -0.04 0.53 205
-0.01 -0.01 0.00 14.4 -0.06 0.01 -0.16 471
-0.05 -0.04 0.00 -14.0 -0.01 0.01 0.71 88
-0.04 -0.04 0.00 -14.0 0.47 -0.02 0.25 122
-0.01 0.02 0.00 1.9 -0.26 -0.06 0.15 158
-0.07 -0.04 -0.01 -55.8 0.51 0.25 1.00 186
-0.04 0.00 -0.01 -4.4 -0.18 -0.10 0.44 219
-0.04 0.00 -0.01 -4.4 -0.35 -0.05 0.26 285
0.03 0.00 0.01 8.4 -0.15 -0.01 0.99 289
-0.03 -0.04 0.00 -14.0 -0.02 0.04 0.06 297
-0.03 0.00 -0.01 -4.4 -0.46 -0.05 0.12 456
-0.07 -0.04 -0.01 -55.8 0.48 0.26 1.16 179
-0.06 -0.04 -0.01 -55.8 0.48 0.25 0.83 387
-0.06 -0.04 -0.01 -55.8 0.48 0.18 0.62 432
-0.02 -0.04 0.00 -14.0 0.13 -0.03 -0.08 458
-0.23 -0.17 0.02 16.4 -0.73 0.10 2.00 1
-0.08 0.08 0.02 12.4 -0.43 0.06 1.85

-0.10 0.20 0.02 84.8 -0.87 0.07 1.32 4
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku
KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
ADW5182 93.7 a@aé 1908 644 53 0.57 ar -11.7 36
ADW5446 93.7 | anad YA 621 54 -0.31 48 -17.7 21
ADW5449 90.6 a@aﬂ oSN 549 56 -0.56 51 -1.9 32
ADW5476 46.9 a@ga&? NN 512 55 0.93 a8 -10.3 22
ADW5213 90.6 a@aé oSN 506 53 -0.70 ar -24.0 35
ADW5248 93.7 a@a&? 104 494 57 0.94 50 -16.0 23
ADW5435 93.7 | onad Yena 487 51 | -0.29 a5 -15.0 13
ADW5374 87.3 | onad Yena 486 52 | -025 45 | -153 29
ADWS5280 952 | onad Tima 484 55 | -093 46 -10.4 34
ADW5190 93.7 | onad Yena 474 56 0.56 49 | -265 38
ADW5172 93.7 a@aé 108 468 52 1.46 45 -30.3 33
ADW5459 96.6 | anad Tana 453 52 | -0.06 46 -14.2 17
ADW5033 93.7 aﬂaé 108 452 50 0.69 a4 -17.1 15
ADW5118 93.7 a@aé eNaNE! 449 52 1.70 46 -26.4 35
ADW5034 90.4 | enad Tana 448 57 | -0.64 51 -14.0 41
ADW5275 90.6 a@a&? 1Aa 448 57 -0.32 51 -13.3 41
ADW5462 98.4 a@aé 104 444 54 -0.94 a8 -16.4 22
ADW5383 90.6 a@aé 104 428 51 -0.04 45 -11.3 15
ADW5405 96.9 | anad Jama 421 52 -0.16 46 -14.6 17
ADW5460 96.9 a@;aé eNERE 416 53 -0.83 a6 -18.5 17
ADW5187 93.7 | onad Tima 409 52 1.03 45 -29.1 33
ADW5470 937 | onad Yama 408 53 | -1.03 a7 -10.3 19
ADW5403 81.3 a@as‘] 108 a07 51 0.51 a4 -11.1 9
ADW5057 96.9 a@aé 104 404 53 0.11 46 -3.2 20
ADW5233 81.3 aﬂaé 1908 404 54 1.72 48 -18.4 37
ADW5458 93.4 | anad Jwma 390 54 0.13 48 | -182 25
ADW5243 93.7 | enad Jwna 386 54 0.07 47 | 310 36
ADW5397 87.5 a@aé 1Aa 377 51 0.33 a4 -17.9 29
ADW5410 93.7 a@asﬂ 108 373 59 -2.56 53 -11.3 31
ADW5419 90.6 a@aé NN 368 53 -0.72 46 -25.4 33
ADW5204 87.5 | onad Yewna 366 53 2.00 46 | -125 18
ADWS5306 93.7 | onad Yena 365 52 | -1.80 a6 | -215 34
ADW5173 96.9 | onad Tima 355 55 1.18 a8 -18.2 36
ADW5469 937 | anad Tana 353 52 | -0.08 46 -18.1 18
ADW5188 93.7 a@as‘] 108 343 54 1.61 48 -5.9 33
ADW5456 90.2 a@aé 104 338 57 -0.66 50 -15.9 25
ADW5362 87.5 a@aé 1908 331 54 0.08 at -9.3 19
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda tuisudu thuugoda

Protein Total Solid Somatic Cell 1t Conc. Age Int. Yield Peak Yield Saanau
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
0.05 -0.08 0.00 7.0 0.30 0.16 1.53 6
0.01 -0.05 0.01 55 -0.32 0.20 1.59 7
-0.09 -0.06 0.01 -1.3 -0.46 0.13 1.24 10
-0.13 0.01 0.01 45.6 -0.08 0.00 1.22 17
0.14 -0.02 0.01 6.9 -0.68 -0.01 2.26 19
0.02 -0.15 0.00 7.9 0.52 0.09 0.85 23
0.05 0.03 0.02 19.1 -0.41 0.04 1.23 24
-0.14 0.02 0.02 19.3 -0.52 0.04 1.13 25
0.01 -0.12 0.02 16.0 -0.98 0.21 1.80 26
-0.08 0.08 0.02 7.2 1.26 -0.09 0.82 29
0.01 -0.05 0.01 13.3 0.69 0.15 1.22 30
0.05 -0.01 0.02 -22.2 -0.47 0.00 1.16 38
-0.02 0.07 0.02 5.4 0.18 -0.02 0.74 40
-0.12 -0.07 0.01 13.8 1.04 0.04 0.44 41
-0.01 0.07 0.02 9.1 -0.63 0.12 1.36 42
-0.12 0.01 0.00 -14.0 -0.34 0.01 0.68 43
-0.01 -0.07 0.01 7.1 -0.81 0.12 0.59 44
-0.16 0.07 0.01 8.5 0.02 0.04 0.98 49
-0.05 0.02 0.01 12.7 -0.22 -0.04 1.26 53
-0.16 0.05 0.01 9.1 -0.85 0.07 0.77 58
0.00 -0.02 0.00 11.2 -0.09 0.09 0.76 63
-0.05 -0.11 0.02 15.1 -0.85 0.03 0.69 64
-0.09 -0.12 0.01 7.6 0.16 -0.07 0.67 66
0.01 0.03 0.00 5.1 -0.08 0.04 0.66 67
0.00 -0.03 0.01 7.6 -0.24 0.01 0.84 68
-0.12 -0.11 0.01 38.2 -0.03 0.12 0.71 7
0.20 0.08 0.01 10.8 -0.04 0.01 0.83 79
-0.20 -0.03 0.02 10.7 0.01 0.06 0.09 83
0.07 -0.02 0.02 -10.9 -2.07 0.07 0.56 87
-0.20 -0.06 0.01 20.8 -0.78 0.15 1.13 91
-0.12 -0.16 -0.02 8.0 1.30 0.15 0.41 93
0.08 -0.01 0.02 16.4 -1.49 0.09 0.79 94
-0.09 0.02 0.02 8.1 0.45 0.15 -0.29 102
0.06 0.01 0.01 19.5 -0.36 0.09 1.06 103
-0.03 -0.03 0.02 14.2 -0.39 0.08 0.85 107
-0.13 -0.07 0.01 16.3 -0.80 0.33 1.98 111
-0.11 0.00 0.02 11.9 -0.09 0.22 1.32 112
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KUNgL1aY ?;::.‘lgﬂ Buoowsu Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
ADW5050 93.7 a@aé 199178 325 54 -0.69 48 -27.3 33
ADW5122 93.7 a@aé 19918 308 56 2.23 49 11.7 38
ADW5336 93.7 a@aé 1908 288 51 0.18 45 24.4 33
ADW5396 90.6 a@aé 1908 285 52 0.34 a5 -12.1 16
ADW5267 844 | egad Janna 281 52 0.19 a5 | 217 34
ADW5022 93.7 a@aé 1998 279 59 0.38 52 -32.3 39
ADW5270 87.5 EJGJE‘]Ej 1998 272 53 0.75 ar -21.3 36
ADW5322 988 | ogad Tanna 271 50 0.09 43 6.2 5
ADW5206 875 | eqad Tanna 271 51 0.05 a5 82 | 32
ADW5202 96.9 EJG!an 19978 270 56 -2.07 50 -20.1 37
ADW5454 813 | anad Sama 269 52 | -0.08 45 | -17.0 16
ADW5433 90.6 a@aé 199178 258 52 -0.24 46 -15.3 18
ADW5307 90.6 a@aé 190 250 52 -2.38 45 42.9 35
ADW5413 90.6 a@aé 199178 250 51 -1.01 a4 -21.5 33
ADW5046 93.7 a@aé 19008 249 53 -0.52 ar -19.6 36
ADW5237 875 | onad Yimna 242 53 0.38 a6 | -185 | 34
ADW5310 96.9 a@aé 1908 238 55 -1.07 49 -15.5 36
ADW52101 906 | ogad Tanna 225 53 0.83 a6 92 | 35
ADW5062 87.5 a@asﬁ 19918 224 54 0.28 50 -11.6 a4
ADW5432 992 | onad YA 224 50 | -021 a7 | -19.0 21
ADWS5108 937 | eqad Tanna 221 53 0.49 a6 42 | 34
ADW5068 87.5 | enad Yana 214 51 0.89 a5 9.6 34
ADW5402 90.6 | onad Sama 213 51 | 014 a4 9.1 30
ADW5257 87.5 a@aé 19918 211 52 0.53 46 9.8 35
ADW5186 937 | e9ad Jamna 210 55 | -030 47 | 214 35
ADW5073 875 | onad Sama 208 56 0.92 51 7.1 a1
ADW51100 875 | onad Ysna 204 53 0.18 a8 216 | 38
ADW5377 93.7 a@aé 1908 203 53 -0.55 a6 -20.2 32
ADW5086 87.5 a@aé 1998 199 61 0.84 57 -4.2 43
ADW5297 875 | enad Tanna 198 51 | -0.88 a5 04 | 33
ADW5203 875 | eqad Tanna 192 52 | -116 a6 42 19
ADW5379 937 | onad Ywmna 188 52 | -0.06 a6 | -13.2 16
ADWS5096 813 | aqad Tanna 180 55 0.24 49 209 36
ADW5295 90.6 | onad YA 174 50 | -0.44 a7 | -316 36
ADW5442 90.6 | onad Sama 173 56 0.68 50 | -258 26
ADW5368 87.5 a@aé 199178 171 51 0.15 45 -35 31
ADW5395 906 | enad Tanna 165 54 1.60 a7 | -107 19
finmsuaukugluu <
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[UsGuuy | woougosou adlunan ongwaduda dnuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
0.02 0.05 0.02 -7.0 -0.65 -0.04 0.42 113
-0.02 -0.03 0.03 12.3 1.52 0.04 0.43 125
-0.11 0.06 0.01 22.6 -0.26 0.14 1.39 144
0.00 -0.01 0.02 10.3 0.01 -0.02 0.91 146
-0.11 0.09 0.02 14.8 -0.23 0.05 0.86 150
-0.11 -0.01 0.01 -13.0 -0.05 -0.03 -0.05 153
-0.02 -0.03 0.02 9.5 0.41 0.00 0.43 164
-0.09 0.02 0.01 17.1 -0.03 0.12 0.70 166
-0.05 -0.09 0.01 13.2 -0.99 0.09 0.25 167
-0.09 -0.08 0.01 2.0 -1.46 -0.03 0.35 169
0.14 0.09 0.03 11.2 -0.22 0.02 0.65 173
-0.02 0.02 0.02 19.1 -0.60 -0.03 0.73 190
-0.01 0.02 0.00 1.9 -1.87 -0.06 -0.01 212
-0.07 -0.09 0.01 11.0 -1.07 0.02 0.64 214
0.02 0.07 0.01 15.6 -0.52 0.24 1.51 217
0.00 -0.12 0.01 4.8 0.16 0.11 0.61 222
-0.05 -0.04 0.01 -4.6 -1.01 0.00 -0.22 228
-0.29 -0.04 0.01 10.8 0.36 -0.08 -0.05 248
-0.10 -0.06 0.00 12.7 0.07 -0.01 0.19 250
-0.14 -0.04 0.01 154 -0.32 -0.05 0.73 251
-0.08 -0.06 0.01 16.9 0.62 0.23 1.43 259
-0.09 -0.01 0.01 4.3 0.47 0.03 0.07 273
0.02 -0.04 0.01 13.4 -0.43 -0.03 0.82 275
-0.19 -0.09 0.00 14.2 0.25 0.04 -0.28 279
0.08 0.00 0.02 10.5 -0.27 0.08 0.94 281
-0.17 -0.09 0.00 19.4 0.54 -0.14 -0.48 283
0.04 -0.09 0.00 -14.0 0.43 0.02 0.11 290
-0.05 0.10 0.01 16.2 -0.58 0.14 1.08 294
0.01 -0.07 0.01 -14.1 0.27 -0.13 -0.40 302
-0.08 -0.32 0.01 15.8 -0.98 0.07 -0.13 305
-0.11 -0.17 0.01 17.6 -2.10 -0.03 0.31 318
0.00 -0.02 0.02 13.3 -0.35 0.10 0.08 325
0.01 0.13 0.00 -5.1 -0.68 -0.10 0.28 338
-0.08 0.05 0.00 9.7 -0.40 0.04 0.95 348
-0.04 -0.03 0.01 6.4 0.46 -0.05 0.39 352
0.01 0.14 0.01 15.8 0.01 0.06 0.51 353
0.09 0.06 0.02 29.3 1.02 0.00 0.54 362
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
ADWb5445 93.7 a@aé 199178 164 53 -0.32 a7 -15.7 18
ADW5032 84.4 | anad YA 164 54 0.42 50 -6.0 36
ADW5123 93.7 | onad Jwna 160 59 2.01 54 2.2 33
ADW5168 87.5 a@a&? 1998 155 54 0.84 ar -25.0 36
ADW5021 96.9 a@aé 1908 155 58 -0.93 52 -21.9 42
ADW5003 62.5 a@aé 1998 152 55 -1.73 49 -11.8 28
ADW5231 87.5 a@;aé 1998 132 54 0.77 a7 -13.1 36
ADW5261 84.4 a@asﬁ eNus 126 56 0.83 49 -17.4 38
ADW5199 87.5 | enad Yaa 119 52 | -130 a5 | -21.0 34
ADW5097 87.5 | enad Yaa 118 54 0.03 a8 | -166 36
ADW5121 93.7 a@as‘] 199178 117 51 0.18 a4 -17.2 8
SG530561 92.2 a@aé mqmﬁu 175 50 0.47 46 2.1 31
5G530177 87.5 | ovusi unsgaiiu 417 52 0.33 49 13.6 32
TL521250 87.5 9.4.0. 772 53 0.45 49 9.1 41
TD510057 96.1 9.4.0. 652 61 0.27 56 27.0 ar
TL520250 87.5 9.6.0. 605 59 0.72 55 36.2 48
TD550040 92.2 9.46.0. 503 63 0.15 58 22.8 a7
TD520035 92.2 2.¢6.0. 495 57 -0.52 52 5.9 45
TD520063 90.6 9.46.0. 484 58 0.40 52 7.6 a4
TD530048 78.1 2.6.0. 466 56 0.53 51 13.7 32
TD520056 96.9 2.4.0. 464 60 1.05 55 12.1 a7
TD510045 88.7 2.4.A. 461 55 -0.98 50 ~7({0) 43
TD510030 87.5 2.4d.0. 456 56 1.12 51 17.0 44
TD500064 98.4 2.4.0. 429 63 -0.88 60 -6.3 51
TD510024 68.8 2.4.0. 425 54 -1.28 48 43.6 40
TD530044 87.5 9.4.0. a17 56 -0.24 51 -4.1 43
TD500059 91 8.4.0. 410 63 -0.62 58 0.8 50
TD520058 96.9 9.6.0. 409 56 1.11 51 11.1 a4
TD500005 85.9 9.46.0. 403 65 0.35 61 13.0 51
TD520005 81.3 2.6.0. 398 57 -1.12 52 6.5 44
TD530032 89.1 9.4.0. 396 60 -0.18 55 -2.3 48
TD530081 92.4 2.4.0. 389 58 -1.63 52 6.1 33
TD530082 93 2.4.A. 386 64 1.18 60 8.5 44
TD530043 90.6 2.8.A. 373 57 -0.17 52 -1.5 45
TD500022 86.7 2.4.0. 371 55 -0.51 50 9.8 43
TD530079 90.6 2.4.0. 367 57 -0.34 52 -6.9 45
TD500011 95.3 8.4.a. 347 55 -0.84 49 17.7 42
dmsuauduglnuy <
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda tuisudu thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking

0.14 0.05 0.01 10.7 -0.49 0.28 1.68 364
-0.10 -0.06 0.00 41.4 0.30 -0.04 -0.03 365
0.06 -0.07 0.02 4.9 1.47 -0.11 0.03 370
-0.02 -0.09 0.02 16.2 0.54 -0.04 0.80 380
0.12 0.01 -0.01 34.7 -0.34 0.22 1.06 383
0.00 -0.03 0.00 46.4 -1.19 0.03 -0.09 388
0.12 0.13 0.01 13.9 0.36 0.36 2.88 444
0.03 -0.02 0.02 23.5 0.43 0.02 0.47 462
-0.05 -0.06 0.01 13.2 -0.80 -0.07 0.09 481
0.09 0.06 0.02 7.4 -0.28 0.24 2.23 489
-0.08 0.02 0.02 16.4 0.74 -0.06 0.06 494
-0.10 0.02 -0.02 -18.8 -0.15 -0.06 -0.11 345
-0.09 -0.04 -0.01 -55.8 0.48 0.31 1.48 55
0.18 -0.02 0.01 -19.4 0.12 0.04 0.41

0.07 -0.04 0.04 25.6 -0.55 0.01 -0.15 5
0.11 0.03 0.01 -16.8 0.47 0.09 0.93

-0.08 -0.10 -0.03 -712.9 -0.02 0.48 2.37 20
0.12 -0.03 0.00 -10.7 -0.01 0.02 0.03 22
0.12 -0.05 0.00 -8.1 -0.50 0.15 1.03 27
0.07 -0.15 -0.02 -20.1 0.55 0.17 0.92 31
0.16 -0.02 0.00 -3.3 -0.10 0.05 0.61 33
0.17 -0.03 0.01 -16.0 0.45 0.03 0.14 34
0.02 -0.05 0.01 -26.6 0.53 0.05 0.30 37
-0.07 -0.01 0.04 -54.5 0.39 -0.01 0.63 ar
-0.16 0.00 0.01 -16.5 -0.38 0.03 0.26 52
-0.11 -0.06 -0.09 -13.1 0.06 -0.03 1.41 57
-0.18 0.00 0.00 -61.7 0.08 0.06 1.26 61
-0.07 -0.02 0.00 -13.3 1.06 -0.03 0.88 62
-0.07 0.00 0.01 -10.9 0.27 0.05 1.01 69
-0.09 0.03 0.04 -6.2 -0.81 0.06 -0.11 74
-0.10 -0.05 -0.02 -17.0 -0.62 0.07 1.02 75
0.02 -0.06 -0.01 -99.4 -0.65 -0.13 0.50 78
-0.09 -0.01 0.01 -84.7 0.70 0.04 1.17 80
0.06 -0.03 0.02 -30.3 0.08 -0.01 1.09 89
0.03 -0.02 0.02 -26.9 0.18 0.03 0.16 90
-0.13 -0.03 0.01 -20.1 0.13 0.02 0.04 92
0.08 -0.02 0.01 -16.3 -0.31 0.13 0.80 105
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan stelku

KuUNaLaY ?;::.‘lgﬂ oW sy Milk Yield 15: Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (16du/month) (Su/day)
TD510025 98.4 RIGHGH 340 58 -0.06 53 3.9 45
TD550023 81.3 RIGKGH 323 63 0.26 58 18.5 ar
TD550034 90.6 8.6.0. 322 63 -0.45 58 16.4 ar
TD530035 87.5 RIGKGH 314 56 -0.26 51 5.4 43
TD530005 82.4 9.6.0. 304 57 -0.02 52 12.6 42
TD500053 99.6 9.¢6.0. 294 58 -0.24 53 3.3 45
TD500042 75 2.¢.0. 293 54 -0.56 48 -2.6 41
TD520055 82.9 9.4.0. 284 58 -1.52 53 1.2 45
TD510097 93.7 2.4.0. 283 56 -1.12 50 30.6 43
19527710 87.5 B.d.0. 277 54 0.43 49 -4.7 42
TD530089 83 2.d.A. 276 55 -0.46 50 12.6 43
TD510064 90.6 2.4.0. 271 60 0.69 55 7.1 48
TD520023 90 8.4.A. 268 56 2.64 51 10.6 33
TD550004 84.8 B.4d.0. 268 62 0.71 57 1.9 43
TD500017 93.7 8.6.0. 258 56 -0.67 51 11.7 43
TD510032 84.4 9.4.0. 257 56 -1.55 50 -3.5 43
TD540030 81.3 9.6.0. 254 57 -0.85 52 1.7 28
19527704 93.7 9.46.0. 253 53 -0.14 a7 4.9 40
TD540005 719 2.6.0. 251 56 2.30 51 7.7 34
19527709 87.5 2.4.0a. 249 57 0.67 52 12.8 45
TD510052 90.6 2.4.0. 237 57 1.73 51 10.4 42
19543805 87.5 B.d.0. 235 56 -0.53 51 2.2 43
TD540043 93.7 2.4.A. 228 63 -0.44 59 12.6 53
TD530080 92.4 2.4.0. 224 57 -0.04 52 12.6 45
TD530065 87.5 8.4.0. 221 58 -1.28 53 24.6 45
TD550024 87.5 8.4.a. 212 56 -1.98 51 8.5 39
TD520057 87.5 9..6R 202 57 -0.13 52 29.8 44
TD510061 87.5 9.4.0. 195 59 0.61 53 0.8 45
TD530059 87.5 2.¢6.0. 188 56 -0.85 51 a.7 a4
TD520033 90.6 9.46.0. 186 57 -0.33 52 0.0 43
TD520046 93.7 2.6.0. 157 58 -0.14 53 3.6 a5
TD500029 85.2 2.4.A. 154 58 -0.66 52 20.0 45
TD540042 81.3 2.4.0. 151 62 -1.20 56 -0.3 32
19527703 87.5 B.d.0. 147 52 0.17 a7 14.1 39
TD530049 89.9 2.4.A. 146 58 -0.55 53 -4.8 46
TD530031 96.1 2.4.0. 145 57 -0.24 52 -6.3 44
TD500055 93 8.4.0. 143 55 -0.11 50 3.0 a2
Fimsuauduglouy <
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[UsGiuuu | vooudosou (Baa [Buan ongwaduda thuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield daarqu
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
-0.12 -0.02 0.01 -23.7 -0.16 0.06 0.59 110
0.00 -0.09 0.00 -69.7 1.07 0.24 1.28 116
-0.06 -0.11 0.00 -62.9 0.65 0.27 0.93 117
-0.13 -0.02 -0.02 -3.2 -0.07 0.01 0.54 120
0.01 -0.02 0.01 -20.5 0.46 0.00 0.61 129
-0.11 -0.02 -0.04 -1.6 -0.13 0.05 0.50 137
-0.03 -0.02 0.01 -1.3 0.03 0.01 0.54 139
-0.03 -0.01 0.03 -48.9 -0.75 0.01 0.08 147
0.03 -0.02 0.02 -14.1 -0.16 0.03 -0.06 149
-0.02 -0.04 0.00 -11.1 0.26 0.05 0.32 155
0.11 0.05 0.06 -117.2 -0.36 0.07 0.50 157
0.07 -0.04 -0.01 -21.1 0.48 0.07 0.50 165
0.04 -0.11 0.02 8.8 2.17 0.04 -0.55 175
-0.06 -0.18 -0.03 6.3 0.25 0.18 0.88 176
-0.24 -0.02 0.01 -14.9 0.29 0.15 0.58 189
0.00 -0.01 0.02 -1.9 -0.80 -0.02 0.53 192
0.03 -0.03 0.02 -78.4 -0.91 -0.12 0.02 202
0.14 -0.04 0.05 -11.1 0.17 -0.03 -0.10 203
-0.04 -0.06 -0.01 -80.4 0.83 0.07 0.80 208
0.00 -0.06 0.00 -12.0 0.20 0.06 0.35 218
-0.14 -0.04 -0.01 -112'9 0.52 -0.09 -0.43 234
-0.02 0.05 0.04 18.9 -0.08 0.04 0.13 237
0.10 -0.01 -0.02 -54.4 -0.18 0.01 0.19 244
-0.01 -0.03 -0.09 -77.9 -0.26 0.11 0.75 249
-0.04 -0.04 0.00 -17.2 -0.71 0.14 0.34 257
-0.07 0.03 0.00 -75.6 -1.90 -0.02 -0.41 277
0.03 -0.02 0.00 -38.6 0.27 0.00 0.10 296
-0.07 -0.05 -0.04 -25.9 0.32 0.01 -0.46 313
0.06 -0.07 0.00 61.0 -0.64 0.04 0.44 324
-0.20 -0.01 0.00 -31.9 -0.07 0.11 0.80 326
-0.09 -0.04 -0.01 -13.3 0.55 0.04 0.09 377
-0.01 -0.03 -0.01 -9.7 -0.26 0.03 0.58 384
-0.08 -0.02 0.02 -112.2 -1.29 0.06 0.10 391
0.01 -0.03 0.01 -6.3 0.31 0.05 0.09 400
0.14 -0.03 0.01 -23.6 0.13 -0.02 0.08 403
-0.25 -0.06 -0.10 -36.0 0.04 -0.04 0.40 404
-0.06 -0.02 0.00 -8.2 0.73 0.16 0.78 408
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ANswauwusd lunuiwusIauu w.A. 2559 (DAM GEBV 2016)

. Uswoudnuu oNgnaoaan ste:lkuu
KUNEIaY ?;;’;1‘28 SuoowsU Milk Yield T Calv. Age Lac. Length
Cow ID H (%) Owner (nN./kg) (10ou/month) (Su/day)
TD540013 855 | @.a.A. 143 63 -0.21 58 2.3 49
TD550048 91 | @.a.n. 142 53 -0.81 47 -1.1 26
TD530037 922 | a.@.n. 142 55 1.00 50 4.4 42
TD520015 93.7 9.6.0. 140 59 -0.46 54 11.3 46
TD510090 92.6 9.d.0. 140 57 -0.84 51 17.3 44
TD510071 81.3 9.6.A. 140 55 0.05 49 14.9 43
TD510012 96.9 2.d.A. 139 58 -1.99 52 15.9 45
TD550078 87.5 2.4.A. 137 62 -0.25 57 15.7 37
TD500019 93.7 | 9.a.A. 134 58 -0.21 53 0.6 45
TD520045 785 | 9.4a.A. 133 55 -0.88 50 -1.6 43
19527705 875 | 9.4 118 53 0.01 48 3.1 41
TD510089 879 | a.a.nA. 117 G5 0.10 50 5.2 43
TD530073 85.2 | a.a.A. 116 55 -0.26 49 3.1 42
HY500028 92.2 duin1 2174 266 50 -0.38 46 13.3 38
SG550149AAA 89.5 | @1WINT NAUBN 176 50 -0.60 45 1.1 19
SG550268 90.6 DININT NAUDN 122 56 -0.42 51 -2.1 36
KB540024 90.6 913 Unes 341 50 0.56 a4 -4.9 15
KB540027 94.5 913 Unes 148 51 -0.56 46 1.1 22
KB550020 90.6 913 Unes 133 56 -0.39 51 16.1 35
KB500111 91.4 | g1lw ysam 350 50 0.78 45 13.0 39
NP500159 89.1 | 91wa Tudl 292 51 0.83 47 8.8 39
ML500170 99.2 | gy FiSay 184 56 0.88 52 4.2 48
NP520612 90.6 | aua WMNINIY 278 50 0.14 45 4.0 37
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[UsGuuy | woougosou adlunan ongwaduda dnuuisuau thuugoda
Protein Total Solid Somatic Cell T* Conc. Age Int. Yield Peak Yield Saanau
% % (x1,000 1Bad/cell) | (1Gou/month) (nn./kg) (nn./kg) Ranking
0.18 0.01 0.11 69.0 -0.73 -0.10 -0.64 411
-0.01 -0.01 -0.01 -10.1 -0.38 0.00 0.45 414
-0.17 0.02 -0.07 9.2 0.80 -0.12 0.09 415
0.04 -0.03 0.00 -29.1 0.21 0.00 0.19 417
0.04 0.00 0.02 -13.4 -0.66 -0.01 0.12 418
0.08 -0.02 0.01 -18.3 0.00 0.06 0.00 419
-0.10 -0.05 0.00 -24.8 -0.63 0.00 0.23 423
-0.05 -0.05 0.01 -65.4 0.93 0.26 1.04 429
-0.13 -0.04 -0.03 -1.0 -0.13 0.13 0.77 439
0.00 -0.01 0.02 -25.1 0.13 0.08 0.32 442
-0.03 -0.04 0.01 -15.0 -0.40 0.04 0.05 486
-0.05 -0.04 0.02 -18.7 -0.01 0.05 0.18 492
-0.04 -0.03 0.00 -20.8 0.49 0.09 0.49 499
-0.04 0.01 0.00 -0.1 0.35 0.15 0.37 182
-0.09 0.02 -0.01 -6.2 -0.19 0.01 0.35 342
-0.04 0.01 -0.01 -48.9 -0.21 0.02 0.45 474
-0.04 0.00 0.01 -3.0 -0.02 0.23 1.33 109
-0.04 0.01 -0.01 -7.3 -0.63 0.02 0.25 396
-0.02 0.00 -0.01 -28.0 0.14 -0.02 0.21 443
0.00 -0.04 0.01 -17.3 0.32 0.13 0.56 104
-0.05 0.01 0.00 -0.1 0.84 0.08 0.26 141
-0.04 0.06 0.01 14.3 1.08 -0.01 -0.15 328
-0.06 0.04 -0.03 335 0.81 -0.10 -0.60 154
‘wa D.P.O. SIRE & DAM SUMMARY
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Genomic and conventional polygenic evaluations for milk yield
and fat yield in Thai dairy cattle

Danai Jattawa®, Mauricio A. Elzo®, Skorn Koonawootrittriron?,

and Thanathip Suwanasopee®

Introduction

The availability of thousands of genotypes across the genome has provided valuable information for
the characterization and evaluation of livestock animals. Genomic evaluations that utilize pedigree, phenotypes,
and genotypes have increased accuracies of prediction and rates of genetic progress in animal breeding programs.
Currently, genomic evaluation is widely utilized in the livestock industry, especially in dairy cattle. Conversely,
dairy cattle in Thailand are genetically evaluated using only pedigree and phenotypic information. To improve
the accuracy of genetic evaluation and speed up selection response for milk yield, fat yield, and other dairy
traits, a national project for “the development of a national genomic evaluation system in Thailand” was
started in 2012. To develop a national genomic evaluation system, variance components, genetic parameters,
prediction accuracies, and ranking of animals needed to be compared between the genomic and conventional
polygenic models using Thai dairy information. Thus, the objectives of this research were to compare variance
components, genetic parameters, prediction accuracies, and ranking of animals for 305-day milk yield and 305-day

fat yield using genomic and conventional polygenic models in a Thai multibreed dairy cattle population.

Materials and methods

Animals and traits: Animals used in this research were 8,361 first-lactation cows from 810 farms located across
regions in Thailand. These cows were the progeny of 1,210 sires and 6,992 dams, and had their first calving
between 1989 and 2014. Traits were 305-day milk yield (MY) and 305-day fat yield (FY).
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Genotypic data: Blood or semen samples were collected from 2,661 animals (89 sires and 2,572 cows).
Genotypes were obtained at GeneSeek (Lincoln, NE, USA) with four GeneSeek Genomic Profiler (GGP) chips:
9K (n = 1,412), 20K (n = 570), 26K (n = 540), and 80K (n = 139) SNP marker chips. The numbers of SNP markers
were 8,590 for the GGPIK, 19,616 for the GGP20K, 25,979 for the GGP26K, and 76,694 for the GGP80OK. Animals
genotyped with GGPIK, GGP20K, and GGP26K chips were imputed to GGP80K using Fimpute 2.2 (Sargolzaei
et al., 2014). Actual and imputed SNP genotypes with minor allele frequencies lower than 0.04 (n = 2,375) or
call rates lower than 0.9 (n = 175) were removed. After this edits, the genotype file contained 74,144 actual

and imputed SNP markers available for genomic prediction.

Variance and covariance components: Estimates of variance and covariance components for MY and FY were
obtained using a bivariate single-step genomic model (Aguilar et al., 2010) that used pedigree, phenotypes,
and genotypes and a bivariate polygenic model that used only pedigree and phenotypes. Fixed effects for the
polygenic and genomic models included contemporary group (herd-year-season), calving age, and heterosis.
Random effects were animal additive genetic and residual. The mean for random effects was assumed to
be zero in both models. The variance-covariance matrix among additive genetic effects for the polygenic model
2 \where A was the additive relationship matrix among all animals in the population,

u s’
was the Kronecker product, and Ga was the additive genetic variance. The variance-covariance matrix among

“x

was equal to A*o

additive genetic effects for genomic model was equal to:

An+ A Az (G = An)AzGe  ArARGz]*o 2,
G22A2Ae1 Gz

where A was the additive relationship submatrix among all non-genotyped animals, A, was the additive
relationship submatrix among non-genotyped and genotyped animals, A’;Z was inverse of the additive
relationship submatrix for genotyped animals, G, was the matrix of genomic relationships for genotyped
animals (VanRaden, 2008; Aguilar et al., 2010). The BLUPF90 family programs (Misztal et al., 2002) was utilized
to estimate variance components and genetic parameters for MY and FY. Variance components were estimated

using an average information restricted maximum likelihood algorithm using AIREMLF90 (Tsuruta, 2014).

Prediction accuracies and animal rankings: Animal EBV for MY and FY were computed using the genomic

and the polygenic models. Prediction accuracies for each EBV was obtained as |1 -P(%’xwo, where PEV was
u

the prediction error variance. Rankings of animal EBV for MY and FY were compared using Spearman’s rank

correlations for all animals and traits in the population.
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Results and discussion

Variance components and genetic parameters: Estimates of variances and covariances for MY and FY from
the genomic and polygenic models are shown in Table 1. Estimates of phenotypic variances and covariances
were similar between these two models. However, estimates of additive genetic variances and covariances for
MY and FY were larger for the genomic model (46%) than corresponding values from the polygenic model.
Conversely, estimates of environmental variances and covariances for genomic model were lower (7%) than

those from the polygenic model.

Table 1. Variance and covariance components for 305-d milk yield (MY) and 305-d fat yield (FY)

estimated using genomic and conventional polygenic models

Model
Variance component ) Conventional
Genomic SE . SE
polygenic
Additive genetic
Var (MY), kg” 172,190 30,558 100,030 25,447
Cov (MY, FY), kgz 4,148 1,176 3,057 1,001
Var (FY), kg 230 65 177 55
Environmental
Var (MY), kg” 500,420 27,936 565,990 25,164
Cov (MY, FY), kgz 16,125 1,117 17,099 1,011
Var (FY), kg 1,039 69 1,085 57
Phenotypic
Var (MY), kg” 672,610 14,943 666,030 14,472
Cov (MY, FY), kgz 20,273 615 20,156 604
Var (FY), kg’ 1,269 35 1,262 34

Table 2 shows estimates of heritabilities and correlations for MY and FY obtained using the genomic
and polygenic models. The heritabilities from the genomic model were higher for both MY (0.26) and FY
(0.18) than estimates from the polygenic model (0.15 for MY and 0.14 for FY). This indicated that inclusion of
genotypes in addition to pedigree and phenotypes in the genomic model likely accounted for additive genetic
relationships among animals more accurately resulting in higher additive genetic variances and heritabilities

than by using only pedigree and phenotypes in the polygenic model.
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Table 2. Heritabilities and correlations for 305-d milk yield (MY) and 305-d fat yield (FY) estimated using

genomic and conventional polygenic models

Model
Parameter ) Conventional
Genomic SD ) SD
polygenic
Heritability (MY) 0.26 0.04 0.15 0.04
Heritability (FY) 0.18 0.05 0.14 0.04
Genetic correlation (MY, FY) 0.66 0.11 0.73 0.13
Environmental correlation (MY, FY) 0.71 0.02 0.69 0.02
Phenotypic correlation (MY, FY) 0.69 0.01 0.70 0.01

Prediction accuracies: Figure 1 shows the EBV accuracies for MY and FY computed from the genomic and
polygenic models. The genomic model yielded EBV of higher accuracy (38.8% for MY and 31.9% for FY) than EBV
from the polygenic model (31.5% for MY, and 24.4% for FY). On the average, the EBV accuracies from the
genomic model were 7.4% higher than those from the polygenic model. Previous studies have indicated
that the larger the number of genotyped animals the higher the prediction accuracies in a population (Goddard,
2009; VanRaden et al., 2011; Mulder et al., 2012). Thus, accuracies of genomic predictions in Thailand will likely

increase as higher numbers of dairy animals are genotyped in the future.

Figure 1. Accuracy of estimated breeding values for 305-d milk yield and 305-d fat yield in a Thai multi-
breed population using genomic and conventional polygenic models

;: M 305-d milk yield
30 - 305-d fat yield
25 -
20 - -
15 -
10 1 -
5 |
0

Accuracy, %

Genomic Polygenic

Model

Ranking of animals: Spearman rank correlations between rankings of all animal EBV from the genomic and
polygenic models are shown in Table 3. Rank correlations between animal EBV from the genomic and polygenic
models were 0.84 for MY and 0.83 for FY. These rank correlations indicated that selection response would differ

when choosing replacement animals based on rankings from genomic and polygenic EBV.
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Table 3. Spearman’s rank correlations between animal EBV for 305-d milk yield and fat yield

evaluated using genomic and conventional polygenic models

Trait Rank correlation
305-d milk yield 0.84
305-d fat yield 0.83

Conclusions

Estimates of additive genetic variances, heritabilities, and prediction accuracies for MY and FY
from the genomic model were higher than those from the polygenic model. Animal rankings from the
genomic model should be preferred because Genomic EBV had higher accuracies than EBV from the

polygenic model. Faster selection responses for MY and FY would be expected from genomic model.
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dusulaunumazsi Alg Wood’s Gamma Function (Wood, 1967)
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1.2) goyadlulnd

fegalialanniaundiuam 2,661 i (Udeainnenus 89 61 uazidionainuila 2,572 /) gnifiudie

v a

afnRidue wardsidueiiatnlindregnaiinarieseidlulndfiusen GeneSeek Inc. (Lincoln, NE, USA) #aedy
ffeuaziBen 9K (F1uan 1,412 6) 20K (S1uan 570 67) 26K (F1u3n 540 #3) uag 80K (S1uau 139 ¢1) lnsaiiud
(SNP) ﬁgﬂﬁiulwﬂé’w%ﬂ GGPIK fd1uau 8,590 fuuils TU GGP20K H91uau 19,616 fwnus FU GGP26K Hduau
25,979 sfuvils uaz U GGP8OK FS1uau 76,694 siusmia dniiilulndsnedu GGPIK GGP20K uay GGP26K gni
wmensaideyailulnl (Genomic imputation) Tidu GGP8OK felusunsu Fimpute 2.2 (Sargolzaei et al., 2014)
aﬁﬂé'«ﬁqLLazaﬁﬂéﬁQﬂwmﬂiﬁGﬁuﬁﬁ Minor allele frequency #n31 0.04 (F1u3 2,375 sumie) uagll Call rate
BN 0.9 (B 175 Funi) Qﬂ@f@ﬁyﬂ‘mﬂmiﬁﬂw’] MEINTURBUInET eidma’[,ﬁ%’ayja%Iulmﬂé’m%’ué’mimdwﬁﬁ

Iunalud 74,144 suis ielddmiunisusediuanisnauiugilug

2. ovAUS:=NoUYoYAIUIUSUSIOU

93AUTENOUANINMUTUTIUMETUENTTY uazAandon anUszanauelagds Average Information - Restricted
Maximurn Likelihood (A-REML) fglusunss AIREMLF90 Saithilusunsalungs BLUPF90 (Misztal et al., 2002; Tsuruta,
2014) viudnaeeneiugnIsuIlunasiuys (Bivariate single-step genomic model) gnlddmiunisussidiusening
SnuarUTinahunsin 305 Su waglefuusade 305 S yourTjuiae s eiugnssudlunduUsIAied (Univariate
single-step genomic model) gnlddmiumsUssiiudnuazdug Ande Tnevuitaesmsiugnssudisnan fansan
anmuwndenilausldsusamiu rhinUggme) srgdlenaengn (e udnunzengdorsengnaiiuen uasionmelslelngi
Juthaduiimun uasfinsaniusnssuuuuuinasan uazanuaaandeudulladody

3. AMMswauwusdluu

AINSHaNTUIluNnAWINAUAIgALNATIuTAIN SRaN TS AluNvesdn ludagMmileauueananALaie
vosdnwazuug Tulserng Gansauwaninaniduselesianauilsusiuwazamunususiusiunvssanalaan
TUsunsu AIREMLF90 mevuinaasnnaiugnssualuy feSuienuuu

4. MSAUDTUADLUGYOPAMILNgATUANSWAUWUSS U
AMULINEvBIAYIINEAMAIN SRANTUERL g NAN UMM EAELTUS ST AT W B AR IHATLGT LU

(GEBV) wagAAMINauiugluniuviass (u) Aang 100 Asaunis

Accuracy=corr(u,GEBV) x 100 = [1 - P—E\2/ x 100
o
u

lnefl 02 Ao Aruuusumumaiugnsy () wag PEV fio anundsusiuveseuamaiafioulunisviiue
A1 (Prediction error variance) 3e3A1Wi17iu var(u - GEBV)
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Computation of Genomic
Estimated Breeding Values and Accuracies

1. Datasets

1.1) Phenotypic and pedigree data

Insemination dates, calving dates, monthly test-day milk yields, milk composition, and
pedigree records from 9,339 purebred and crossbred first-lactation cows that calved between 1989 and
2015 were used to estimate variance components and to predict genomic polygonic estimated breeding
values of all animals in the population. Animals in this population were produced through upgrading from
various breeds (Brahman, Jersey, Brown Swiss, Red Dane, Red Sindhi, Sahiwal and Thai Native) to Holstein.
Approximately 93% of cows, 95% of sires, and 86% of dams were 75% Holstein or higher. Cows were the
progeny of 1,346 sires and 7,875 dams. Records were collected in 1,002 dairy farms belonging to 31 dairy
cooperatives located in Northern, Northeastern, Western, Central, and Southern Thailand throughout the
year. For modeling purposes, seasons were classified as winter (November to February), summer (March
to June) and rainy (July to October). Comparisons among cows were made within contemporary groups
defined as calving herd-year-seasons.

Traits evaluated this year were 305-d milk yield, 305-d fat percentage, 305-d protein percentage,
305-d total solids percentage, 305-d somatic cell count, initial milk yield, peak milk yield, age at first
conception, age at first calving, and lactation length. Traits were generated as follows: 1) 305-d milk yield,
average 305-d milk compositions traits (fat %, protein %, and total solids %), and average 305-d somatic
cell count were computed using monthly test-day records from individual cows. The 305-d milk yields
were computed using the test interval method (Sargent et al., 1968; Koonawootrittriron et al., 2001); 2) Age
at first conception (months) was the difference between conception date and birth date of each cow, age
at first calving (month) was the difference between calving date and birth date, and lactation length (days)
was the difference between drying off date and calving date; 3) Intial yield and peak yield, were computed

using monthly test-day milk samples from individual animals with Wood’s Gamma Function (Wood, 1967).

A)a
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1.2) Genotypic data

Tissue samples from 2,661 animals (semen from 89 sires and blood from 2,572 cows) were used
for DNA extraction. These DNA samples were forwarded to GeneSeek (GeneSeek Inc., Lincoln, NE, USA) for
genotyping with GeneSeek genomic profiler (GGP) 9K (n = 1,412), 20K (n = 570), 26K (n = 540), and 80K (n = 139)
chips. Numbers of SNP genotypes per chip were 8,590 for GGPIK, 19,616 for GGP20K, 25,979 for GGP26K, and
76,694 for GGP8OK. Animals genotyped with GGPIK, GGP20K, and GGP26K chips were imputed to GGP8OK using
FImpute 2.2 (Sargolzaei et al., 2014). Actual and imputed SNP genotypes with minor allele frequencies lower
than 0.04 (n = 2,375) or call rates lower than 0.9 (n = 175) were removed. After this edits, the genotype file

contained 74,144 actual and imputed SNP markers available for genomic prediction.

2. Variance Components

Genetic and environmental variance components were estimated using an average information
restricted maximum likelihood algorithm with AIREMLF90, a member of the BLUPF90 family of programs (Misztal
et al., 2002; Tsuruta, 2014). A bivariate single-step genomic-polygenic model was utilized for 305-d milk yield
and 305-d protein percentage, whereas univariate single-step genomic-polygenic models were utilized for the
remaining traits. Single-step genomic-polygenic models for all traits included contemporary group (herd-year-
season), calving age (except for age at first conception and age at first calving), and heterosis as fixed effects,

and animal and residual as random effects.

3. Genomic Estimated Breeding Values (GEBV)

Genomic estimated breeding values were computed as deviations from trait population means with

the single-step genomic models described above and the variances and covariances estimated with AIREMLF90.

4. Accuracy of GEBV

Accuracy of GEBV was computed as the correlation between predicted genomic polygonic values

(GEBV) and true genomic values (u) times 100, i.e.,

Accuracy=corr(u,GEBV) x 100 = [1 - P—E\2/ x 100
N o
u

where oa is the additive genetic variance and PEV = var(u - GEBV), the prediction error variance
of GEBV.
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The Population Average

Parameter Number Unit
Number of phenotypic information 9,339 records
Number of genotypic information 74,148 SNP
Number of genotyped animals 2,661 animals
Number of sires 1,346 sires
Number of dams 16,017 dams
Number of first lactation cows 8,173 cows
Number of cows 7,844 cows
Number of all animals presented in the population 17,363 animals
Traits Average Standard Deviation
305-d Milk Yield (kg) 4,306.97 1,097.63
305-d Fat Percentage (%) 3.58 0.64
305-d Protein Percentage (%) 3.10 0.31
305-d Total Solid Percentage (%) 11.65 1.29
Somatic Cell Count (x1,000 cells/ml) 400.77 537.05
Initial Milk Yield (kg) 10.45 6.25
Peak Milk Yield (kg) 18.51 4.41
Age at First Calving (months) 31.08 6.14
Age at First Conception (months) 22.29 6.27
Lactation Length (days) 327.23 96.00

For more information, please contact Semen Production and Dairy Genetics Evaluation Center,

Department of Dairy Research and Development Dairy Farming Promotion Organization of Thailand,

Muaklek, Saraburi 18180, Thailand

Tel. +66-3-634-1643, Fax +66-3-634-1069, E-mail: dposemen@dpo.go.th

http://www.dpogenetics.com
ISSN: 1905-7504
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