é\ 2014-15
Q

<

@QBAKCH CENTQG
9,
N"'ﬂ' anvo ™

Genetic Trend in Sahiwal bulls

0>
g
S
S
=
<

«

Year of birth

Genetic trend of milk yield in Sahiwal cows

Year of birth

Research Centre for Conservation
of Sahiwal Cattle (RCCSC), Jhang

Ph: 047-9200329-331 Help Line: 0800-9211
www.rccsc.com.pk







Editorial Board

Editors:

Dr. Muhammad Shafiq
M.Sc (Hons) (Animal Breeding & Genetics)

Dr. Mahmood Akhtar
M.Sc (Hons) (Animal Breeding & Genetics)

Muhammad Khalid Farooq
B.Sc (Hons) (Animal Husbandry)

Dr. Muhammad Shakeel Anwar
M.Sc (Hons) (Anim&Nutrition)

Composers:

Muhammadmran Qaisar
Steno Grapher

Muddassir Mehmood
Computer Operator

Muhammad Israil
Computer Operator

Raheel Ashgar
Computer Operator

Photography:

Pervez Igbal
Cameraman

Publisher:

Director,

Research Centre for Consetioa of Sahiwal Cattle

(RCCSC), Jhang

(0)




Table of Contents

Contents

Preface

Acronyms

Executive Summary

Introduction

MandateDbjectives

Budget

Human Resource

Breeding Plan

Revanping of Livestock & Dairy Development and RCCSC

Geneic Analysis Section

Genetic Analysis Lab

Genetic Evaluation

Concept of Estimated Breeding Values (EBV)

Concept of Accuracy of EBVs

Quantitative structure of data

Environmental Effects

Genetic Evaluation of Sahiwal Cattle 2613

Results 6 Genetic Evaluation of Sahiwald®/s

Mating Plan of Sahiwal Cattle for the year 2016

Results of Genetic Evaluation of Sahiwal Sires 2094

Genetic Trends in Sahiwal Cattle

Genetic Evaluation of Cholistani Cattle

Calf Raising Centre (CRC)

Biometrical Studies

Milk Analysis Laboratory

Collaborative studies and Institutions

Performance Recording Section

RCCSC Phasd

National Red Gold Club (NRGC)

Distribution of Sahiwal Bulls

Sahiwal Gai Melas organized during 2013

Some Glinps of Sahiwal Cattle Shows at RCCSIDring 201415

Milk Records under (NRGC) Under RCCSC PhHs#uring 201415




Contents

National Red Gold Club Cows (Photographs)

Free Distribution of Sahiwal Bulls (Photographs)

Livestok ExperimentStation,Jahangirabad

Appendix| Sahiwal Bull Batckh32 and 33

Appendixll Candidate Bulls Shifted to SPU Qadiratzatt Kiraniwala

Annexure |:Pedigree Recordsf Sahiwal Candidate BullShifted to SPU
Qadirabadand Kiraniwala

Annexure II(A): Animals Issued For Breeaty to Non Registered Farmers

Annexure Il (B): List of Free Bulls distribution during 2018

Annexure lll:Selection and Price Assessment criteria for purchase of Sahiwal Male calve

AnnexurelV: Male Calves Selection Committees

Dignitaries Visied at RCCSC during 2014




Preface

Research Centre for Conservation of Sahiwal Cattle (RCCSC), Jhang has been issuing this
Annual Report since, 2004 for the conservation of globally known Sahiwal cattle breed. All the
research and field activities der RCCSC are published in the form of Annual Reports thie 10"
edition ofthis seriesand contains the targets achieved, services provided, researchacialgies
completedin the field and at GovtLivestock Farmsduring 208-15 underdifferert sections by
various researchers.

This issue starts witlthe summary, introductionprganogram project staff and budget
utilization. The routine activities oGenetic Analysis Sectiomegarding genetic evaluation of
SahiwalChlistani Cattle, Calf Raisig Centre (CRC),field activities/services provided by
Performance Recordindgsection and performance of Livestock Experiment StatiftES),

Jahangirabadlistrict Khanewal are briefly described.

RCCSC is thankful to the Sahiwal Cattle Breeders Society (pCRBiwal Cattle Breeders
Association (SCBA)Directorates of Livestockarns (DLF), Directorate of Breed Improvement
(DBI) of Livestock & Dairy Development Department (L&DD) Govt. of Punjamiversity of
Agriculture, FaisalabadUAF), University of Veteinary and Animal Sciences, LahofgVAS),
College of Veterinary and Animal Science, Jhamgl Veterinary Research Institute, Lahdia
their valuablecollaboration. Hard work and dedication of RCCSC staff to make this project a reality
is also acknowledsd. It is hoped that this report will be useful to the scientists, students, planners,
administrators, breeders and Sahiwal breed lovers. Suggestions for further improaemevr

welcomed.

Dr. Muhamamd Shafiq
Director,
RCCSC, Jhang



ACRONYMS

A. H. Animal Husbandry

A. Nut. Animal Nutrition

A.B.G. Animal Breeding & Genetics
Al Artificial Insemination
A.R.O. Assistant Research Officer
B.V. Breeding Values

BLUP Best Linear Unbiased Predictions
Buff Buffalo

C.L Corpus Luteum

C.M.V.O. CameramanVedio Operator
C.O Computer Operator

C.R.C Calf Raising Centre

DEC Data Editing Committee
D.F. Degree of Freedom

DIM Days in Milk

Distt: District

DOB Date of Birth

EBV Estimated Breeding Value
ECM Enegy Corrected Milk

ETT Embryo Transfer Tdmology
F.M.D. Foot & Mouth Disease

FSH Follicular Stimulating Hormone
G.A. Genetic Analysis

G.D. Genital Diseases

H.S. Haemorrhagic Septecemia
H.Y.S Herd Year Season

ID No. Identification Number

Lab. Laboratory

LES/L.E.S. Livestock Experimpet Station
LS Mean/ LSM | Least Squares Mean

LSO Livestock Officer

M.G. Dam Maternal Grand Dam

M.G. Sire Maternal Grand Sire

M.S Mean Square

M.Y Milk Yield

N.K Not Known

Obs. Observations

P.G Prosta Glandens

P.G. Dam Paternal Grand Dam

P.G. Sire Paternal Grand Sire

P.R Performance Recording
P.T.P Progeny Testing Programme

RCCSC

Research Centre for Conservation of Sahiwal Cattle




RIPAR Research Institute for Physiology and Animal Reproduction
RV&FC Remount Veterinary and Farms Corp.

S. E./SE Standard Error

SNE Schedule for New Expenditure

S.R Stock Recroder

SCBA Sahiwal Cattle Breeders Association

SCBS Sahiwal Cattle Breeders Society

SPU Semen Production Unit

Sr. No. Serial Number

UAF University of Agriculture Faisalabad

UVAS University of Veterinary and Animal Sciences
V.O. Veterinary Officer

WTO World Trade Organization

YOB Year of birth

KWS

KaraniwalaSahiwalSire




Executive Summary

Research Centre for Conservation of Sahiwal Cattle (RCCSC) was established
during 200304 with the mandate to conserve the Sahiwal Cattle breed thiropgbvement
in geneticand managemenfThe RCCSC has 3 main sections: Genetic Analysis (GA),
Performance Recording (PRat Jhang and Livestock Experiment Station (LES)
Jahangirabad)istrict Khanewal.

Six institutionalherdsof Sahiwal cattle viz; Jahangirabad, Khanewal; Khizarabad,
Sargodha; Bahadurnagar, Okara; Farzil Rajampur; Klurkot, Bhakkar; and Shergakara
are working under the RCCSC breeding programme. Dagaranfuctve and reproduvtive
traits are collected and analyze@enetic Evaluation based on BLUP Animal Model is
performed. Cows an@ulls are rankedCows with 25% top of the positive EBVs are
declared as bull mother3heir male calves are put under selectido be piocured as
candidate bull calves to be put in progeny testing program@uoi&borative institutions such
as Department of Animal Breeding & Genetics, University of Agriculture Faisalabad,
Remount Veterinarycorps Directorate of Breed Improvement, SemProduction Unit,
Qadirabadand Karaniwala Directorate of Livestock Farmand Livestock Production
Research Institute, Bahadurngagawere involved for the conduction of research
studies/activities.

Fourteenbull calvesfrom Institutional herds an@ne from private sector were
purchasedduring 208-15. Twenty four bull calves were shifted to SPU, Qadirabad for
production and quality test of semen a2@ male calves were issued tmnregistered
breeders.Ten bulls were distributed on agreement basis @omiers for natural breeding
during, 208-15. Twenty fourbulls were put under progeny testing programme (PTP) in the
batch32 and33.

Data on 30&days milk production of 32837 lactation records of 10316 Sahiwal cows
sired by 380 bullsmaintained at 7 hesdfrom 1968 to 2015 werutilized in the present
study.Out of 10316 cows, 5545 cwos were found with positive breeding values (BV), while
4771 had the negative BV. The overall estimated Breeding Values ranged fronilB8030
-191+ 111.A total number o880 sires were put under evaluation. There were 212 bulls with
positive breeding values and 168 had negative breeding values. Seventy bulls had positive

breeding valuen the bases of 10 or mattauthteés performance.



Cholistani Cattle Breed has been gaered at Livestock Experiment Station,
Jugaitpeer, district Bahawalpur since 1988 Main objectives are to maintain pure nucleus
herd of Cholistani Cattle and proliferation of superior germ plasm through providing
Cholistani MYS to interested BreedersdaSPUs for quality semen producti@ata on 2490
lactations of 618 Cholistani cows maintained at Livestock Experiment Station, Jugaitpeer
were collected from 1982015 for genetic evaluation by using BLURnimal Model
procedure. Out of 618 Cholistanives, 291 were found with positive breeding values (BV),
while 327 had the negative BV. The overall estimated Breeding Values ranged from 514
110 to-298+ 126.

The Performance Recording section registered and branded 146 adult Sahiwal cows
at 24 sukcentes. Vaccination against HS and FMD was carried out to 63004 animals, while
11767 doses of anthelmintics were administered to the calves of registered animals.

Under phase Il, 33 adults Sahiwal cows registered and branded at-tBnseis,

2043 cows werenseminated. Vaccination against HS and FMD was carried out to 36650
animals, while 4698 doses of anthelmintics were administered to the calves of registered
animals. One Sahiwal Cattle Show was organized with the participation of 32 registered
farmers an@®25 animals of Sahiwal breed during 2613l

Livestock Experiment Station, Jahangirabad District, Khanewal being research
station of RCCSC, maintained livestock strength of 1109 Sahiwal cattle. Wet average of the
herd remained 7.04 kg, fertility, mortalji and cropping intensity was 80.2%, 6.1% and
156%, respectively during 204b6.



Introduction

Livestock plag a vital role in the agricultural and rural economies of the developing world.
They produce quality food and provide key inputs to crop aguiultWhile the contribution of
agriculture to Pakistan's Gross Domestic Product (GDP) is declining over time; it still stands at 21
percent. Of that, the livestock sectamtributes 5% percent of the value addition in the agriculture
sector, and 11.8 peent to Pakistan's GDP, which is higher than the contribution made by the entire
crops sector of the country. In terms of market value, milk production contributes more to the GDP
of the country than any single majorop. In Pakistan Livestock is the gnieady source of cash
and capital reserve. Despite the fact that the dairy sector in Pakistan faces major problems, and is
not performing even close to its potential, Pakistan is fhdagjestmilk producer @ Energy
Corrected Milk (ECM)basisin the wald. Ninety five percent of total milk is produced from small
scale rural and peri urban holdings with two to three milking animals. Punjab has 48% of the total
cattle population of the country, which consists of 14.3 % Sahiwal breed, 17.7 % Cros3f@resls,
Cholistani, 14.3 % other breeds and 50 %-descript (Desi).

Zebu (humped cattle) is the main type, particularly in the Indiarcenbnent and in Africa.
Zebu cattle were domesticated 768@D0 years ago in Indus valley present day Pakistan. Sakiwa
one of the established milch breeds of tropical area. It is resistant to ticks and other tropical
diseases, tolerant towards heat and has high producing ability under harsh environmental
conditions. Sahiwal belongs to group of Bos indicus cattlé afilwhich genetically has A2 beta
casein being healthy than Al beta casein milk from Bos Taurus cattle breeds which is harmful to
human health. Research Centre for Conservation of Sahiwal Cattle (RCCSC), Jhang is working for

the conservation of this bree

The RCCSC, Jhang has 3 main sections: Genetic Analysis (GA), Performance Recording
(PR) and Livestock Experiment Station (LES), Jahangirabad, Distt: Khan@eaktic Analysis
(GA) Section is responsible for setting up data bank, data analysis, ititeyfiménting results of
genetic analysis, publishing sire summaries, ideingfjprocuringraising of elite male calves at

CRC and conduction of research trials.

Performance Recording (PR) is responsible for registration of Private Sahiwal cattle/herds,
milk recording for identification of superior germ plasm, provide free of cost Artificial Insemination
of testing and Proven Bulls, to provide free of cost Deworming and Vaccination. Provision of

special incentives for the high yielder cows under Red Gald,@istribution of bulls on contract



basis where Al is not reachable and conduction of Sahiwal cattle shows tiseadssponsibility of

this section.

Livestock Experiment Station (LES), Jahangirabad, Distt: Khanewal is working with the
objectives toconserve Sahiwal cattle, to produce superior germ plasm through progeny testing
programme, to study the productive andpreductive performance of Sahiwal cattle breed, to
produce quality Sahiwal cattle through lessees and to act as demonstration denefopment of

livestock farming.

Six institutional herds of Sahiwal breed viz; Jahangirabad, Distt: Khanewal; Khizarabad,
Distt: Sargodha; Bahadurnagar, Distt: Okara; Fazil Pur, Distt: Rajan Pur; Klourkot, Distt: Bhakkar
and Shergarh, Distt: Okara atle@aworking under the RCCSC breeding programme.
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Objectives

Main objectives of the Research Centre for Conservation of Sahiwal cattle

are:

Maintenance of Nucleus herds havisigperior germ plasm of Sahiwal
cattle

Registration and documextion of institutional and private Sahiwal
cattle farms / herds

Performance recording for genetic evaluation and herd management
Identification of superior germ plasm

Publishing and dissemination of sgtefnsummaries

Conducting research on conservatiod genetics

Collaboration with national and international institutions involved in

breed development programmes.



Budget of RCCSC During, 201415 (Rs)

SNE, Phasd & Il

(201415)

Particulars Staff Others Total
Allocation 22724000 17307000 40031000
Utilized 22737514 17277430 40014944

%age Utilized 100% 99% 99%




Human Resource at RCCSC

Director 1 (19)

[

1

Deputy Director (HQ) Research Officer (GA) Research Officer (PR) Farm Superintendent
1(18) 1(18) 1(18) 1(18)
: l l I
Admin Officer Assistant Research Officer Assistant Research Officer Farm Manager
1(17) (GA) 1 (18) (PR) Phasel,ll 2 (18) 1(18)
l l I
Veterinary Officer (HQ) Veterinary Officer (B) Veterinary Officer(B) Livestock Officer
1(17) 5(17) 8(17) 1(18)
l
Crop Husbandry Officer
1(17)
|
Veterinary Officer (H)
2(17)
RCCSC, Jhang
BPS 1 2 |3/4/5|6|7|8]9(10|11|12(13|14|15|16|17|18|19| Total
Sanction Strength 10| 29 |0|6| 6 |1|/4/0|50/5|3]4|0]2|0]0|16|6 |1 ]| 142
Vacant of 4 |[0/j0]1(0/OJO0O]9]2(1|0]0]110]0]123/3]|1 34
LES, Jahangirabad
BPS 1 2 |3/4/5|6|7|/8]9|10|11|12(13|14|15|16|17|18|19| Total
Sanction Strength 0(161|6|0|23(3(4(11|0| 00| 0|02 |0|0]43]|0 206
Vacant 0| 6 |0/|O|1/0/0]|]O0O]O]O|O|lO|lO}|]O0O]O}|]O|O|1|0,|, 8




RCCSC BREEDING PLAN

Test Herd
15000 Heads of Sahiwal 151 Bulls ready ||
Cows for test mating |

Nucleus Herd
(25% of test herd)
3750 Nucleus Herd

17 bulls culled
under Semen
Test 10 %

168 Bull
calves

A

From 328
Female
progeny of
proven bulls
sires and elite
dams (70 %
Fertility and
50 %Sex
Ratio) will be
used as the
replacement
of herd

Selection of top 60% Sahiwal
bull calves on the basis of
age/weight at maturity and
development of sexual organs

30 Progeny
T d Remaining 45% (137) bull
este calves will be sold to non
registered farmers of other
15 Progeny than the project area for
Tested bull natural mating

305 Bull
calves

23 died @ 7 % of mortality or
culled due to any physical
abnormality.

Elite Herd
938 Cows
(25 % of the Nucleus
Herd on the basis of
positive B.V)

Male Progeny of proven bull sires and elite
dams with 70 % Fertility and 50 %Sex Ratio

= 130 kg

Expected Total Genetic Improvement per Generation

328 Bull
calves




Revamping of Livestock & Dairy DevelopmentDepatmentand RCCSC
Realizing the importancand decrease in number§ Sahiwal Cattle, the Government of the Punjab
launched a conservation programnmethe weltpopulatedbreed districts with head Quarter at Jhang
during 200304. At the ompletion of its gestation period on"™30une, 2008, the first phase was shifted
from development to NeDevelopment side after achieving the prescribed targets and a successful
evaluation by the Planning and Development Department, Govt. of the Punjadwel The second
phase of the programme was launched in ZD®8nd was also conditionally shifted to Non
Development sidafter thecompletion on 36 June, 2011 for a period of three years to achieve the
remaining targets. In March, 2014, on achievemantargets it was permanently shifted to Non
Development by the Planning & Development Department, Govt. of the Punjab, Lahore ifiits 62
Evaluation Committee meeting held orf"2@arch, 2014.

On the arrival of Mr. Naseem Sadiqg, the Honorable Secret@rythe Govt. of the Punjab,
Livestock & Dairy Development Department, LahareJuly, 2014 carried out a detailed evaluation of
the project by deputing about 150 officers and showed dissatisfaction on the pattern & perfamimance
RCCSC, Jhangrhe workirg districts were reduced to 5 from 17 with a reduction of registered animals.
However the worthy Secretary, Govt. of the Punjab, Livestock & Dairy Development, Lahore showed
his love for Sahiwal Cattle and ordered to regi©nly and only pure Sahiwal feaonservation and to
obtain the future candidate s After the completion ofegistration ér the pure bred bull mothers,
Sahiwallike were also included for the testing of bulls being an integral part of a Progeny Testing
Programme. Under Revampingtbe Department, three rounds of surveys were carried out with utmost
care from October, 2014 to May, 2015 to finalize the above said registration of Purebred Cows/Bull
Mothers performance. The final report was submitted in May, 2015 which was viewed by the
Honourable Secretary in June, 2@ it was directed to continweth it.



Consolidation Report of Sahiwal Progeny Testing Proramme (PTP)

Sr. Na”!e of . . Animals Regstered
4 Vet_erlnary Cell Nos. District Tehsil Sub Centre Stock Recorder Cell No. Testing/
Officer (B) Elite | Other | Total
1 18 Hazari | Rasheed Pur M“Ar;)i”z“;?ad 822%233232 92 | 209 | 301
2 Ah”;?:'l PUT Garh Maharajd ~ Ahmed Al 832%: 3222‘7‘8‘; 21 183 | 204
3 Shang 463/JB Abdul Rauf §§%Zé§§§§§§ 0 346 346
: Dr. Muhammad| 03234103646 Jhang o | e gggiggggggg e Mt
5 | Shakeel Anwar| 03379684656 45298 Qasim Shahzad | 3329684692 26 336 | 362
6 450198 | Muhammad Asif | 0>7020LT | a6 | 285 | 331
7 Khanewal Kacha Khuh Muzamil Arslan 823%;2222;; 154 178 332
8 Khanewal | Kabirwala Kabirwala Ali Adnan 822% ggéiggg 14 170 184
9 Jahanian Jahanian MUSP;?;Tnad gggggggiggg 68 139 207
10 Sahinal Harrapa Harrapa SyeAdegSuzar ggg% gggig;g 106 162 268
11 Sahiwal Noor Shah Mohsin Ali 83;%;2222% 147 113 260
12 o Nasir Abbac 82;%2;%23 Toba Toba Igbal Hussain §§§§§§§§§§ 72 278 350
13 T.T.Singh Pir Mahal Pir Mahal Abdul Ghaffar 0337.9684687 23 283 306
14 Gojra Gojra More M‘;Z?{g?;ad 822%: gggjggg 0 406 | 406
15 Hafizabad | Hafizabad Nanuana M%‘S?mmad 82238;22;32 128 141 269
Total 940 3510 4450
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Genetic Analysis Section

The Genetic Analysis Section primarily deals with data collectmmmputerization
editingand its analysis with the objectives mentioned as below:

X Collectionof performance and pedigree records from Govt. and private farms
X Computerization of the collected data
X Editing and Analysis of the computerized data for Genetic evaluation

X Setting up of data bank
X Selection, procurement, raising and shifting of candidatis to SPU and issue to

nonregistered interested breeders

X Publishing of siredam summaries
X Carry out biometrical studies
X Collection and analysis of milk samples.

This section has further been divided into following three sub sections to achieve the
above mentioned objectives:

a. Genetic Analysis Laboratory (GAL)

b. Calf Raising Centre (CRC)

C. Milk Analysis Laboratory (MAL)

|-Genetic Analysis Laboratory
The campus of Genetic Analysis Laboratorgitsatedat the headquarter RCCSC Jhang.
The prime respusibilities of this section are:
1 Establishment of data bank
1 Updating datg regularly
1 Genetic evaluation of bulls and Sahiwal cattle herds
1 Research activities
The following activities are being performed to establish data bank:
1) Collection of data

2) Computerization of data



3) Annual review of data

4) Management of data

5) Editing of data

6) Data analysis and report generation

Genetic Evaluation of Sahiwal Cattle

1. Why to evaluate?
U To answer the question, which animal is the best?
U To identify superiogerm plasm

U To select the parents for future generationSadfiwal cattle.

2. What is to be evaluated?

Currentlygenetic evaluation of the Sahiwal catdecarried out on the dafeom 7 herds
(six institutional herds viz; Jahangirabad, Khizerabad, Batmadjar, Kalour Kot, Fazil Pur and
Sher Garh; and A.l progeny of RCCSfesent at various field sub centreghas?" herd) every
year.

3. Who will evaluate?
Genetic Analysis Section under the control of RCCSC is responsible to evathoaie
mentionedSahiwal cattle herds in Punjab.

4. Basis of Evaluation

Cows completed at least one lactation are considered in evaluation
All lactation lengths shorter than 60 days are excluded from evaluation
Milk yields lesser than 500 kg are considered as 500 kg

Lactation lengths shorter than 3@&ys are considered 305 days as such

c: c: c: c: c:

Milk yield of lactation length greater than 36&ys are truncated with the following equation (Khan

etal., 2012)

305day MY = 1239 + (9.67*TMY/10)3.80*DIM)

U At least 5 records dflerd Year Season (HYS) are considered for analfsist avaible thn 1%,
seasonare mergeshith in years 2™ years with iraherdare merged if requied

U Every year is divided in 2 seasgmanter=Nov to Apr and summeiay to Oct) (Khan et al.,

1997)



U Bulls, having milk records of at least 10 daughters are taken into aémofinél rankingand

decision to selectr cull.

5. Trait of Economic Impartanceto be evaluated
305-days milk yield is considered for evaluation.

6. Method of Evaluation

N How Laction milk yield is calculated?
x  Lactation milk yield of each anima calculated using the Test Interval Method
(TIM) approved by ICAR (ICAR, 204).

M +M, M, +M,

|
22

LMY = ,M; H,

Where;

U LMY i Lactation Milk Yield

U My, My, € .1 nik yielded in 24 hours of the recording dag
(actual or predicted);

U Iy, 1, &4’ the intervals between recording dates/ days;

U o1 the interval in days between date of calving and the first recording
date.

U 1,7 the interval between the last recording date and the last lactation
day/days (datef dry).

Genetic Evaluatioris performed byBest Linear Unbiased PredictiqiBLUP)
procedure. These procedures are widely applied, not only to evaluate females but also
males at the same time. Moreover, the Animal Model takes the consideration of all
animals of a breed along with their all relatives. The BLUP procedure is also used to

estimate the transmitting ability all over the world.

Concept of Estimated Breeding Values (EBVS)
Pedigree and performance data is analyzed to calculate how much ofreacmal 0 s

performance is due to its breeding merit and how much is due to the environment in which it has
been raised. This assessment of breeding potential is expressed as Estimated Breeding Values of
EBVs.



Estimated Breeding Values (EBVs) are prediciion an animal's genetic merit, based on
available performance data on the individual and its relatives. In the calculation of EBVs the
performance of individual animal is directly compared with the average of contemporary animals
in that group. A contempary group consists of animals of the same sex and age class within a
herd, run under the same management conditions and treated equally. Indirect comparisons are
made between animals reared in different contemporary groups, through the use of peldgyree lin
between the groups. These pedigree links enable the adjustment for environmental differences
between herds, years and management groups. This allows comparisons between animals from
totally different environments and management conditions.

It is an egmation of how the progeny of an individual should perform! The purpose of
EBVs are to bring all the animals within a herd or breed onto a common platform. It is important
at this point to remember that each parent contributes half of the resultingeaéitsec makeup.

An animal's physical appearance (phenotype) is determined by two components, its genetics
(genotype) and non genetic or AEnvironment a
component and allow cattle within their respective breeds toobgpared, excluding their
management and Environment.

The environmental (negenetic) influences include grass quality, disease burden,
parasites, supplementary feeding, management ability etc. The environment component is a part
that herd keepers haveflurence over and the ability to compensate or enhance. Despite the
environmental influences, the genotype remains the same and parents do not pass on to their
progeny the environmental effects that have influenced them.

EBVs draw information from a numbesf sources in addition to the animal's own
performance. The basis is comparing individuals within a contemporary group, one to another,
minimizing nongenetic influences. The system also compares contemporaries in other herds
where genetic linkages exigtrough siblings and ancestors. This is a very simple description of
what is involved to outline the principle. The actual calculations are much more complex and
beyond anything that a farmer needs to know or understand.

EBVs are expressed in the unsfsmeasurement for each particular trait. They are shown
as tiveorve differences between an individual ani
base to which the animal is compared. For example a bull with an EBV of +60kg for 305 day

milk yield is estimated to have genetic merit 60kg above the breed base of Okg. Since the breed



base is set to an historical benchmark, the average EBVs of animals in each year drop has
changed over time as a result of genetic progress within the breed.
It is often aked why a good animal does not have good EBVSs, or vice versa:
1 Firstly an EBV is a performance estimate or prediction for the progeny of a bull or cow
and not of their own performance.
1 Secondly the animal will most likely have had its environment inftednn some way. It
may have been taken away from the rest of its group, been suckling, been housed earlier
or weaned later or some other such practice which has compensated for its lack of genetic

potential.

Below are two of the reasons why some catitekloutstanding but their EBVs do not

refl ect t his. The questions which shoul d
ani mal have | ooked | i ke without additiona
l ook | i ke without similar expensive manage

1 Where a calf with superior genetics suffers a setback such as disease affecting it or its
mother, the opposite effect can occur. This animal still has all the potential and genetics
to produce great progeny but may not look as good as it could or as gdtl as
contemporaries. This highlights the danger of selecting by eye alone, as this animal could
be inadvertently rejected.

1 Animals that have been imported from overseas can suffer from poor, low accuracy
EBVs. With limited or no information about its paperformance, its EBVs will
unfortunately reflect this until sufficient data is collected and processed, in its new home

country.

There are checks and balances within the EBV system which queries animals that are too
far ahead of the group and secondas progeny are analyzed its failure to perform to
expectations will be noticeable.

Anyone under the illusion that he can beat the system and fool the process is wrong. He
may get away with it for one or two calf crops but the cattle will fail to livetaugheir
expectations with their EBVs deteriorating rapidly when they go into production. The biggest

victim in this fraud is the person or institution recording the data as he is fooling himself and



destroying his reputation. Breed societies need to ggteasively in any cases detected to
protect their members and the integrity of the breed.

Concept of Accuracy of EBVs

Accuracy (%) is based on the amounpetligree angerformance information available
on the animal and its close relativegarticulaly the number of progeny analyzed. Accuracy is
also based on the heritability of the trait and the genetic correlations with other recorded traits.
Hence accuracy i ndicates the Aconfidence | eve
lower the lle | i hood of change in the animal dés EBV a
animal or its relatives. Even though an EBV with a low accuracy may change in the future, it is
still the best estimate of an anmatianlbecamesyenet i
available, an EBV is just as likely to increase in value, as it is to decrease.

Accuracy values range from-39%. The following guide is given for interpreting

accuracy.

Accuracy Range Interpretation

Less than 50% Low accuracy. EBVs aregreliminary and could chang
substantially as more performance information beco
available.

50-74% Medi um accuracy, wusually &
and pedigree.

7590% Medium-high accuracy. Some progeny information includ
EBVs may clange with addition of more progeny data.

More than 90% Hi gh accuracy estimate of

As a rule, animals should be compared on EBVs regardless of accuracy. However, where
two animals have similar EBVs the one with highemaacy could be the safer choice, assuming

other factors are equal.

1 The accuracy for EBV was calculated with the following formula (Gilmour et al., 2009).

a §?
Accuracy=, [ ————
¢ (@+f)s A

Where;
Standard error reported with the BLUP for the individual ahim
Inbreeding coefficient

OverallGeneticVariance

%}
>
I



9 Software/Model Used for Evaluation

91 ASREML Discovery Edition 2.0 (Gilmour et al, 2009), using an individual
Animal Model.

i anim 'P
i sire P
i dam P
1 hys 400
i age

1 my

1 ped.prn !SORT IDIAG

1 dat.prn IMAXIT 200

1 my~ physage age.age!r anim ide (anim)

9 calculation of Environmental Effects
Significance of NorGenetic/Environmental Effects on 305 days milk yield were

estimated by Least Squar@nalysis of Vaiance (ANOVA) technique using computer software
MINITAB -15. HerdYearSeason (HYS) was taken as fixed effect and age at calving was
considered as covariate in this respect. The calving months were grouped into 2 seasons as

mentioned earlier in the kasof evaluation.

7. Supervision and authentication for precision
The procedures, models and resultg@feticevauation are presented to th€echnical
Committee for Genetic Evaluation of Breeding Animals in Pumjafor verification and
authentication prioto publication.This committee comprises en:
1) Chairman, Animal Breeding & Genetics, UA, Faisalabgonvener)

2) Director, Breed Improvement, L&DD, Punjab, Lahore. (Secratry)

3) Chairman, Department of AB&G, UVAS, Lahore. Member)
4) Director, LPRI, Bahadurmar, Distt: Okara (Member)
5) Director, RCCSC, Jhang (Member)

6) Chief Research Officer, BRI, Pattoki, Distt: Kasur (Member)
7) Dr. Abdul Ghaffar AB&G NARC, PARC , Islamabad (Member),

8. Publication

Results of genetic evaluation are published in manuqempiual report) every year.



Quantitative Structure of Data

Data on 30&days milk production of unedited3973 lactation recordsedited 32837
lactation records af0316 Sahiwal cows sired b$80 bulls and maintained at 7 herds from 1968
to 2015 were utlized in the present study (Taklé.

1 Six Institutional herds viz. Jahangirabad, Khizarabad, Bahadurnagar, Kalur Kot, Fazil
Pur and Sher Garh, while th® Ferd was Al progeny of RCCSC present at various field
sub-centresn the Punjab.

1 The pedigree 0227 sires was also incorporated in pedigree file and used as animal to
complete the relationship of their sires.

1 One thousanane hundredand thirty six (1136)records of lactation lengtk60 days
were discarded.

1  There were2761 records with milk yield <8kg but ladation length >60 days assumed
as 500 kgnilk yield.

1 4995records of milk yield were truncated to 305 days milk yield

Table 1: Data Structure Used for Genetic Evaluation 204-15

DIM<60 Total S Milk yield
Lal-toat t?(l)ns days deleted Lactations M<|"5(8/(;e||<(; truncyated g/%llfgg 3

Name of Farm/Herd / (%) Used to 305 dayg
LES, Jahangirabad 10517 391 (3.7) 10126 1180 1233 2439
LES, Khizarabad 5800 94 (1.6) 5706 167 369 1611
LES, Bahadurnagar 9094 200 (2.2) 8894 485 2397 3087
GLF, Kalurkot 5067 211(4.1) 4856 587 367 1365
LES, Fazilpur 2093 197 (9.4) 1896 288 161 575
LES, Shergarh 465 18 (3.9) 447 28 8 119
RCCSC, Field
Progeny 937 25 (2.7) 912 26 460 1120

Total 33973 | 1136 (3.3) 32837 2761 4995 10316

Environmental Effects:

Data on 305day milk yield of unedited32973 lactation records and edite82837
lactation records af0316Sahiwal cows sired by8® bulls and maintaine@t 7 herds from 1968
to 205 were utilized in the present study. The collected dateewnalyzed to esmate the
effects of norgenetic factors on the 305 days milk yield by usM@NITAB -15 computer

software.



The overall least squaseneans for 30%lay milk yield of 32837 lactations in Sahiwal
cows was1358 = 30 kg (Table 2). The highest milk production warecordedat LES,
Jahangirabad (%% + 61 kg) during the year 1975 in winter calvers. The lowest milk yield was
observedn winter calvedat LES,Khizarabadas 681 + 240kg) during the calving year 261
Table 2: Least Squares Meang Standard Error (SE) for 305day Milk Production (kg) at

various Herds duing Year and Season of Calving

Herd Z:S Enogf Sce;\s/icr)% of Obs. | Mean SE Herd Zaelé\i/ ?n(g S:;\S/i?]r; of Obs. | Mean SE
Overall 196915 32837 | 1359 3 Jahangirabad| 1983 Winter 105 1227 52
Jahangirabad| 1969 Winter 14 1655 144 Jahangirabad| 1983 Summer 93 112 56
Jahangirabad| 1969 Summer 6 1787 219 Jahangirabad| 1984 Winter 123 1376 48
Jahangirhad 1970 Winter 28 1715 102 Jahangirabad| 1984 Summer 76 1417 62
Jahangirabad| 1970 Summer 15 1760 139 Jahangirabad| 1985 Winter 113 1526 51
Jahangirabad| 1971 Winter 30 1862 98 Jahangirabad| 1985 Summer 105 1373 52
Jahangirabad| 1971 Summer 29 1795 100 Jahangirabad| 1986 Winter 151 1686 44
Jahangirabad| 1972 Winter 39 1924 86 Jahangirabad| 1986 Summer 104 1267 53
Jahangirabad| 1972 Summer 56 2006 72 Jahangirabad| 1987 Winter 156 1395 43
Jahangirabad| 1973 Winter 78 2049 61 Jahangirabad| 1987 Summer 123 1510 48
Jatangirabad 1973 Summer 38 2129 87 Jahangirabad| 1988 Winter 138 1559 46
Jahangirabad| 1974 Winter 81 2238 60 Jahangirabad| 1988 Summer 116 1215 50
Jahangirabad| 1974 Summer 61 2252 69 Jahangirabad| 1989 Winter 138 1481 46
Jahangirabad| 1975 Winter 78 2455 61 Jahangirabad| 1989 Summer 136 1121 46
Jahangirabad| 1975 Summer 53 2024 74 Jahangirabad| 1990 Winter 124 1396 48
Jahangirabad| 1976 Winter 93 2241 56 Jahangirabad| 1990 Summer 125 1099 48
Jahangirabad| 1976 Summer 50 1788 76 Jahangirabad| 1991 Winter 140 1553 45
Jahangirabad| 1977 Winter 112 1323 51 Jahangirabad| 1991 Summer 104 1336 53
Jahangirabad| 1977 Summer 73 1151 63 Jahangirabad| 1992 Winter 128 1486 48
Jahangirabad| 1978 Winter 102 1041 53 Jahangirabad| 1992 Summer 136 1428 46
Jahangirabad| 1978 Summer 54 974 73 Jahangirabad| 1993 Winter 145 1456 45
Jahangirabad| 1979 Winter 137 993 46 Jahangirabad| 1993 Summer 131 1220 a7
Jahangirabad| 1979 Summer 69 948 65 Jatangirabad 1994 Winter 140 1327 45
Jahangirabad| 1980 Winter 132 1173 47 Jahangirabad| 1994 Summer 124 1294 48
Jahangirabad| 1980 Summer 73 951 63 Jahangirabad| 1995 Winter 162 1417 42
Jahangirabad| 1981 Winter 140 1066 45 Jahangirabad| 1995 Summer 140 1217 45
Jahangirabad| 1981 Summer 74 862 62 Jahangirabad| 1996 Winter 155 1257 43
Jahangirabad| 1982 Winter 111 940 51 Jahangirabad| 1996 Summer 137 1043 46
Jahangirabad| 1982 Summer 68 921 65 Jahangirabad| 1997 Winter 145 1125 45




Herd Zgﬁ/ :ncg Sf:}:ﬁ% of Obs. | Mean SE Herd Z:S ;nogf Sf;\slﬁ]% of Obs. | Mean SE
Jahangirabad| 1997 Summer 142 1134 45 Khizerabad 1985 Winter 7 1935 203
Jahangirabad| 1998 Winter 145 1420 45 Khizerabad 1986 Winter 15 2312 139
Jahangirabad| 1998 Summer 85 1311 58 Khizerabad 1986 Summer 8 1668 190
Jahangirabad| 1999 Winter 127 1669 48 Khizerabad 1987 Winter 23 2158 112
Jahangirabad| 1999 Summer 136 1747 46 Khizerabad 1987 Summer 16 1959 134
Jahangirabad| 2000 Winter 117 1540 50 Khizerabad 1988 Winter 26 2148 105
Jahangirabad| 2000 Sumner 127 1497 48 Khizerabad 1988 Summer 27 2057 103
Jahangirabad| 2001 Winter 135 1458 46 Khizerabad 1989 Winter 34 1994 92
Jahangirabad| 2001 Summer 113 1202 51 Khizerabad 1989 Summer 42 1760 83
Jahangirabad| 2002 Winter 147 1479 44 Khizerabad 1990 Winter 36 1624 90
Jahangirabad| 2002 Summer 105 1383 52 Khizerabad 1990 Summer 55 1730 72
Jahangirabad| 2003 Winter 142 1405 45 Khizerabad 1991 Winter 73 1634 63
Jahangirabad| 2003 Summer 83 1396 59 Khizerabad 1991 Summer 67 1669 66
Jahangirabad| 2004 Winter 135 1536 46 Khizerabad 1992 Winter 71 1437 64
Jahangirabad| 2004 Summer 120 1482 49 Khizerabad 1992 Summer 70 1262 64
Jahangirabad| 2005 Winter 139 1323 46 Khizerabad 1993 Winter 111 1539 51
Jahangirabad| 2005 Summer 122 1267 49 Khizerabad 1993 Summer 53 1749 74
Jahangirabad| 2006 Winter 179 1525 40 Khizerabad 1994 Winter 113 1367 51
Jahangirabad| 2006 Summer 135 1277 46 Khizerabad 1994 Summer 98 1465 54
Jahangirabad| 2007 Winter 164 1459 42 Khizerabad 1995 Winter 150 1489 44
Jahangirabad 2007 Summer 145 1496 45 Khizerabad 1995 Summer 109 1178 51
Jahangirabad| 2008 Winter 140 1359 45 Khizerabad 1996 Winter 166 1136 42
Jahangirabad| 2008 Summer 156 1230 43 Khizerabad 1996 Summer 143 1514 45
Jahangirabad| 2009 Winter 150 1253 44 Khizerabad 1997 Winter 150 1230 44
Jahangirabad| 2009 Summer 121 1317 49 Khizerabad 1997 Summer 114 1392 50
Jahangirabad| 2010 Winter 152 1169 44 Khizerabad 1998 Winter 177 1429 40
Jahangirabad| 2010 Summer 115 1265 50 Khizerabad 1998 Summer 111 1504 51
Jahangirabad| 2011 Winter 138 1575 46 Khizerabad 1999 Winter 147 1388 44
Jahangirabad| 2011 Summer 92 1356 56 Khizerabad 1999 Summer 125 1549 48
Jahangirabad| 2012 Winter 119 1715 49 Khizerabad 2000 Winter 144 1371 45
Jahangirabad| 2012 Summer 117 1632 50 Khizerabad 2000 Summer 92 1668 56
Jahangirabad| 2013 Winter 149 1699 44 Khizerabad 2001 Winter 148 1373 44
Jahangirabad| 2013 Summer 109 1666 51 Khizerabad 2001 Summer 121 1199 49
Jahangirabad| 2014 Winter 103 1695 53 Khizerabad 2002 Winter 138 1183 46
Jahangirabad| 2014 Summer 99 1398 54 Khizerabad 2002 Summer 86 1226 58
Jahangirabad| 2015 Winter 16 656 134 Khizerabad 2003 Winter 145 980 45
Khizerabad 1984 Winter 8 1935 190 Khizerabad 2003 Summer 100 1271 54




Herd Zgﬁ/ :ncg Sf:}:ﬁ% of Obs. | Mean SE Herd Z:S ;nogf Sf;\slﬁ]% of Obs. | Mean SE
Khizerabad 2004 Winter 150 1496 44 Bahadurnagaj 1980 Winter 127 1259 48
Khizerabad 2004 Summer 106 1245 52 Bahadurnagaj 1980 Summer 43 1428 82
Khizerabad 2005 Winter 164 1246 42 Bahadurnagal 1981 Winter 127 1481 48
Khizerabad 2005 Summer 91 1556 56 Bahadurnagal 1981 Summer 44 1292 81
Khizerabad 2006 Winter 172 1105 41 Bahadurnagall 1982 Winter 124 1579 48
Khizerabad 2006 Summer 109 1298 51 Bahadurnagaj 1982 Summer 74 1489 62
Khizerabad 2007 Winter 80 1236 60 Bahadurnagaj 1983 Winter 156 1505 43
Khizerabad 2007 Summer 85 1414 58 Bahadurnagall 1983 Summer 90 1671 57
Khizerabad 2008 Winter 124 1102 48 Bahadurnagal 1984 Winter 129 1701 47
Khizerabad 2008 Summer 155 1182 43 Bahadurnagal 1984 Summer 74 1435 62
Khizerabad 2009 Winter 126 1241 48 Bahadurnagaj 1985 Winter 101 1789 53
Khizerabad 2009 Summer 97 1373 55 Bahadurnagaj 1985 Summer 80 1819 60
Khizerabad 2010 Winter 143 1134 45 Bahadurnagall 1986 Winter 133 1683 47
Khizerabad 2010 Summer 77 1166 61 Bahadurnagall 1986 Summer 97 1538 55
Khizerabad 2011 Winter 142 1188 45 Bahadurnagaj 1987 Winter 106 1778 52
Khizerabad 2011 Summer 67 1480 66 Bahadurnagaj 1987 Summer 97 1553 55
Khizerabad 2012 Winter 171 1418 41 Bahadurnagaj 1988 Winter 116 1649 50
Khizerabad 2012 Summer 123 1339 49 Bahadurnagall 1988 Summer 111 1407 51
Khizerabad 2013 Winter 88 1396 57 Bahadurnagall 1989 Winter 140 1679 45
Khizerabad 2013 Summer 32 904 95 Bahadurnagaj 1989 Summer 91 1500 56
Khizerabad 2014 Winter 41 1781 84 Bahadurnagaj 1990 Winter 145 1643 45
Khizerabad 2014 Summer 39 1563 86 Bahadurnagaj 1990 Summer 81 1596 60
Khizerabad 2015 Winter 5 581 240 Bahadurnagal] 1991 Winter 110 1581 51
Bahadurnagaf 1973 Winter 56 1277 72 Bahadurnagaj 1991 Summer 78 1597 61
Bahadurnagr 1973 Summer 24 1236 110 Bahadurnagaj 1992 Winter 114 1679 50
Bahadurnaga| 1974 Winter 87 1420 58 Bahadurnagaj 1992 Summer 74 1405 62
Bahadurnagaf 1974 Summer 36 1313 90 Bahadurnagaj 1993 Winter 126 1480 48
Bahadurnagaf 1975 Winter 119 1540 49 Bahadurnagaj 1993 Summer 77 1239 61
Bahadurnagaf 1975 Summer 100 1539 54 Bahadunagar| 1994 Winter 126 1522 48
Bahadurnagay 1976 Winter 179 1471 40 Bahadurnagal 1994 Summer 69 1414 65
Bahadurnagay 1976 Summer 73 1299 63 Bahadurnagal 1995 Winter 123 1457 48
Bahadurnagar| 1977 Winter 219 1538 36 Bahadurnagal 1995 Summer 51 1623 75
Bahadurnaga| 1977 Summer 47 1493 78 Bahadurnagal 1996 Winter 113 1534 51
Bahadurnagaf 1978 Winter 174 1341 41 Bahadurnagal 1996 Summer 60 1231 69
Bahadurnagay 1978 Summer 74 1239 63 Bahadurnagal 1997 Winter 102 1549 53
Bahadurnagay 1979 Winter 138 1298 46 Bahadurnagal 1997 Summer 72 1375 63
Bahadurnagaf 1979 Summer 62 1308 68 Bahadurnagaj 1998 Winter 110 1612 51




Herd Zgﬁ/ :ncg Sf:}:ﬁ% of Obs. | Mean SE Herd Z:S ;nogf Sf;\slﬁ]% of Obs. | Mean SE
Bahadurnagaf 1998 Summer 67 1388 66 Kalurkot 1982 Winter 14 1820 144
Bahadurnagaf 1999 Winter 113 1829 51 Kalurkot 1983 Winter 19 1146 123
Bahadurnagay 1999 Summer 45 1440 80 Kalurkot 1983 Summer 11 890 162
Bahadurnagay 2000 Winter 134 1730 46 Kalurkot 1984 Winter 17 1006 130
Bahadurnagay 2000 Summer 54 1511 73 Kalurkot 1984 Summer 14 832 144
Bahadurnagaj 2001 Winter 167 1379 42 Kalurkot 1985 Winter 50 1122 76
Bahadurnagaf 2001 Summer 63 1088 68 Kalurkot 1985 Summer 30 1091 98
Bahadurnagay 2002 Winter 163 1325 42 Kalurkot 1986 Winter 112 938 51
Bahadurnagay 2002 Summer 68 1225 65 Kalurkot 1986 Summer 49 1030 77
Bahadurnagay 2003 Winter 105 1575 52 Kalurkot 1987 Winter 149 1044 44
Bahadurnagaf 2003 Summer 76 1541 62 Kalurkot 1987 Summer 50 1141 76
Bahadurnagaf 2004 Winter 125 1800 48 Kalurkot 1988 Winter 157 934 43
Bahadurnagaf 2004 Summer 75 1615 62 Kalurkot 1988 Summer 100 990 54
Bahadurnaga 2005 Winter 138 1630 46 Kalurkot 1989 Winter 171 911 41
Bahadurnagaf 2005 Summer 80 1471 60 Kalurkot 1989 Summer 99 975 54
Bahadurnagaf 2006 Winter 173 1523 41 Kalurkot 1990 Winter 173 938 41
Bahadurnaga| 2006 Summer 74 1543 62 Kalurkot 1990 Summer 79 915 60
Bahadurnaga 2007 Winter 167 1340 42 Kalurkot 1991 Winter 148 922 44
Bahadurnagaf 2007 Summer 98 1440 54 Kalurkot 1991 Summer 78 1060 61
Bahadurnagaf 2008 Winter 186 1387 39 Kalurkot 1992 Winter 142 891 45
Bahadurnagaf 2008 Summer 111 1359 51 Kalurkot 1992 Summer 64 769 67
Bahadurnagaf 2009 Winter 169 1423 41 Kalurkot 1993 Winter 149 883 44
Bahadurnagal 2009 Summer 104 1367 53 Kalurkot 1993 Summer 77 876 61
Bahadurnagaf 2010 Winter 196 1464 38 Kalurkot 1994 Winter 141 985 45
Bahadurnagaf 2010 Summer 108 1323 52 Kalurkot 1994 Summer 109 883 51
Bahadurngar 2011 Winter 186 1454 39 Kalurkot 1995 Winter 135 906 46
Bahadurnagay 2011 Summer 114 1480 50 Kalurkot 1995 Summer 75 1010 62
Bahadurnagaf 2012 Winter 165 1419 42 Kalurkot 1996 Winter 116 849 50
Bahadurnagal 2012 Summer 131 1388 47 Kalurkot 1996 Summer 55 889 72
Bahadurnagay 2013 Winter 108 1444 52 Kalurkot 1997 Winter 75 708 62
Bahadurnagay 2013 Summer 94 1664 55 Kalurkot 1997 Summer 57 723 71
Bahadurnaga) 2014 Winter 86 1523 58 Kalurkot 1998 Winter 83 880 59
Bahadurnagal 2014 Summer 71 1517 64 Kalurkot 1998 Summer 19 1074 123
Kalurkot 1978 Winter 5 1391 240 Kalurkot 1999 Winter 75 997 62
Kalurkot 1979 Winter 8 1209 190 Kalurkot 1999 Summer 45 983 80
Kalurkot 1980 Winter 7 947 203 Kalurkot 2000 Winter 74 1371 62
Kalurkot 1981 Winter 9 1273 179 Kalurkot 2000 Summer 51 1079 75




Herd Zgﬁ/ :ncg Sf:}:ﬁ% of Obs. | Mean SE Herd Z:S ;nogf Sf;\slﬁ]% of Obs. | Mean SE
Kalurkot 2001 Winter 65 1250 67 Fazilpur 1991 Winter 22 945 115
Kalurkot 2001 Summer 38 1597 87 Fazilpur 1991 Summer 5 1069 240
Kalurkot 2002 Winter 33 1367 94 Fazilpur 1992 Winter 30 860 98
Kalurkot 2002 Summer 96 1175 55 Fazilpur 1992 Summer 8 810 190
Kalurkot 2003 Winter 47 1222 78 Fazilpur 1993 Winter 38 761 87
Kalurkot 2003 Summer 56 1272 72 Fazilpur 1993 Summer 5 799 240
Kalurkot 2004 Winter 72 1299 63 Fazilpur 1994 Winter 48 784 78
Kalurkot 2004 Summer 43 1213 82 Fazilpur 1994 Summer 5 961 240
Kalurkot 2005 Winter 90 1175 57 Fazilpur 1995 Winter 34 745 92
Kalurkot 2005 Summer 50 982 76 Fazilpur 1995 Summer 16 655 134
Kalurkot 2006 Winter 78 928 61 Fazilpur 1996 Winter 39 691 86
Kalurkot 2006 Summer 61 1109 69 Fazilpur 1996 Summer 12 672 155
Kalurkot 2007 Winter 77 1075 61 Fazilpur 1997 Winter 43 684 82
Kalurkot 2007 Summer 59 1282 70 Fazilpur 1997 Summer 13 657 149
Kalurkot 2008 Winter 96 950 55 Fazilpur 1998 Winter 43 1171 82
Kalurkot 2008 Summer 70 1120 64 Fazilpur 1998 Summer 10 651 170
Kalurkot 2009 Winter 62 998 68 Fazilpur 1999 Winter 60 1082 69
Kalurkot 2009 Summer 64 797 67 Fazilpur 1999 Summer 24 1133 110
Kalurkot 2010 Winter 72 941 63 Fazilpur 2000 Winter 48 955 78
Kalurkot 2010 Summer a7 1153 78 Fazilpur 2000 Summer 8 1134 190
Kalurkot 2011 Winter 60 1226 69 Fazilpur 2001 Winter 46 1340 79
Kalurkot 2011 Summer 68 1092 65 Fazilpur 2001 Summer 14 1453 144
Kalurkot 2012 Winter 75 1263 62 Fazilpur 20@ Winter 48 1401 78
Kalurkot 2012 Summer 50 1225 76 Fazilpur 2002 Summer 26 1614 105
Kalurkot 2013 Winter 60 1390 69 Fazilpur 2003 Winter 53 1711 74
Kalurkot 2013 Summer 48 1418 78 Fazilpur 2003 Summer 50 1737 76
Kalurkot 2014 Winter 60 1160 69 Fazilpur 2004 Winter 59 2409 70
Kalurkot 2014 Summer 55 1214 72 Fazilpur 2004 Summer 32 2322 95
Kalurkot 2015 Winter 13 671 149 Fazilpur 2005 Winter 42 2252 83
Fazilpur 1986 Summer 7 1391 203 Fazilpur 2005 Summer 28 2083 102
Fazilpur 1987 Winter 7 1367 203 Fazilpur 2006 Winter 32 1636 95
Fazilpur 1988 Winter 8 1069 190 Fazilpur 2006 Summer 53 1614 74
Fazilpur 1988 Summer 6 1223 219 Fazilpur 2007 Winter 63 1078 68
Fazilpur 1989 Winter 12 850 155 Fazilpur 2007 Summer 42 1377 83
Fazilpur 1989 Summer 5 936 240 Fazilpur 2008 Winter 66 1304 66
Fazilpur 1990 Winter 11 1016 162 Fazilpur 2008 Summer 34 1232 92
Fazilpur 1990 Summer 5 1151 240 Fazilpur 2009 Winter 68 950 65




Herd Zgﬁ/ :ncg Sf;:ﬁ%m Obs. | Mean SE Herd Z:S ;nogf Sf:;\s,ﬁ]%()f Obs. | Mean SE
Fazilpur 2009 Summer 53 1016 74 Shergarh 2005 Winter 16 1059 134
Fazilpur 2010 Winter 62 966 68 Shergarh 2005 Summer 5 1161 240
Fazilpur 2010 Summer 42 1181 83 Shergarh 2006 Winter 21 1128 117
Fazilpur 2011 Winter 54 1278 73 Shergarh 2006 Summer 17 1087 130
Fazilpur 2011 Summer 24 1300 110 Shergarh 2007 Winter 5 1007 240
Fazilpur 2012 Winter 48 1038 78 Shergarh 2007 Summer 15 1171 139
Fazilpur 2012 Summer 56 845 72 Shergarh 2008 Winter 6 1553 219
Fazilpur 2013 Winter 56 1026 72 Shergarh 2008 Summer 12 1175 155
Fazilpur 2013 Summer 17 1071 130 Shergarh 2009 Winter 11 1037 162
Fazilpur 2014 Winter 57 768 71 Shergarh 2009 Summer 20 1226 120
Fazilpur 2014 Summer 77 915 61 Sheparh 2010 Winter 9 1159 179
Fazilpur 2015 Winter 22 604 115 Shergarh 2010 Summer 17 938 130
Shergarh 1990 Summer 7 1171 203 Shergarh 2011 Winter 12 1042 155
Shergarh 1991 Winter 6 1254 219 Shergarh 2011 Summer 13 842 149
Shergarh 1992 Winter 6 924 219 Shergarh 2012 Winter 9 981 179
Shergarh 1993 Winter 11 1173 162 Shergarh 2012 Summer 20 1081 120
Shergarh 1994 Winter 5 1149 240 Shergarh 2013 Winter 5 1586 240
Shergarh 1994 Summer 5 1101 240 Shergarh 2013 Summer 7 1710 203
Shergarh 1995 Winter 7 1093 203 Shergarh 2014 Winter 5 1350 240
Shergarh 1995 Summer 11 1116 162 Erggg'z:y 2008 Winter 6 2267 219
Shergarh 1996 Winter 8 910 190 Ergggncy 2009 Winter 13 1486 149
Shergarh 1996 Summer 10 971 170 ;rggg]cy 2009 Summer W 1402 144
Shergarh 1997 Winter 8 1191 190 Progeny ‘

Shergarh 1997 | Summer | 5 1225 | 240 RCCSC 2010 Winter Al Maddll MY
, Progeny 2010 | Summer | 49 | 1569 | 77

Shergah 1998 Winter 9 1086 179 RCCSC

Shergarh 1998 | Summer | 5 1672 | 240 Ergggr(]:y 2011 Winter 113 | 1738 | 31

Shergarh 1999 Winter 11 | 1377 | 162 Ergggr(‘:y 2011 | Summer | 61 | 1610 | 69

Shergarh 2000 Winter 17 1319 130 Efgggncy 2012 Winter 146 1715 45

Shergarh 2000 Summer 8 1263 190 ;rgggrg 2012 Summer 88 1709 57

Shergarh 2001 Winter 19 1133 123 ;rggesrg 013 Winter 178 1789 20

Shergarh 2001 Summer 7 1218 203 Progeny o p— " - ”

Shergarh 2002 Winter 7 1314 | 203 RCCSC

Shergarh 2002 | Summer | 5 1285 | 240 Eré’g‘;”cy 2014 Winter 103 | 1390 | 53

Shergarh 2003 | Winter | 11 | 1075 | 162 Erggggy 2014 | summer | 7 | 1389 | 203

Shergarh 2003 Summer 9 1061 179

Shergarh 2004 Winter 19 1109 123

Shergarh 2004 Summer 6 978 219




ANOVA-table3 makes it clear tha®05 days milk yield affected significantly (P<0.01)
by HYS and age at calving

Table-3: Least Squares Analysis of Variance for 305day Milk Yield

Genetic Bvaluation
Genetic evaluation was perfoed using following mathematicatjuation.

ﬂModeIUsed
x y=Xb+Za+Zp+e

U Where,
A yis the vetor of the observations,

A b is the vector of fixed effects (HYS)/Age at calving as
covariatéQuardratic effect)

A ais vector of additive genetic effects (Animal),

Source of
variation DF Mean Squarg F-ratio Prob
HerdYear
Season (HYS) 421 6310797 21.85 0.00
Age at calving 1 135989901 | 470.74 0.00
Error 32414 288882
A pis a vector of permanent environmental effects (Animal)
A eis a vector of residual effects
A X s the incidence matrix for the fixed effects/covariate
A Zis the incidence matrix relating observations to animals

ﬂ Software Used
Additive genetic effects were estimated by using ASREML Discovery Edition

2.0, a set of computer program (Gilmour et al,.900Qsing an individual Animal Model.

ﬂ Ranking
U All the cows were divideihto 4 categoriesn the basis of estimated breeding values
as mentioned in the RCCSC, Breeding Plan , which are given below:
A =theabove 25% having the highest EBVs (bull mothessl)
B = Next 25% above of the EBVs (Testing herd)



C = Next 25% above of the EBVs (Testing herd)

D = Last 25% (Testing herd) recommended for other trials/culling
U Sires having >10 daughters with positive breeding values are reported and tabulated.
U The EB/s of cows standing different herdon 366-2015are tabulated

Genetic Evaluation of Sahiwal Cows 204-15

Data on 305day milk yield of unedited33973and edited32837 lactation records of
10316 Sahiwal cows sired b$80 bulls and maintained at 7 hds from 1968 to 2 were
utilized for genetic evaluation. The pedigree2@¥ sires werealso incorporated in pedigree file
and used as animal to complete the relationship of male.

Out of 10316 cows, %45 cwos were found with positive breeding values }BWhile
4771 had the negative BV. The overall estimated Breeding Values rangedfidm 100 to -
191+ 111 The cow brand nd-58/1973 andB-3/1978at LESBahadurnagafOkarg possessed
the highesand lowesEBYV, respectivelyA ¢ ¢ u r a ¢ ysraadged/4ZBov6&o with an aveage
of 41%. The cows evaluated were further ranked into four different categmmi¢iseprocedure

already mentionedbove

1)  Livestock Experiment Station, Jahangirabad, District Khanewal

Data on10126 lactations 0f2439 Sahiwal covw maintained at Livestock Experiment
Station, Jahangirabad were collected from 1268 for genetic evaluation by using BLUP
Animal Model procedure.A total of 410 Cows were standing on-86-2015. The breeding
values in standing animals were found riaggfrom 218.0 to-111.2. The standing cows were
ranked as A, B & C having numbers 224, 64 and 48 respectively; whereas cows were found in the
lowest grade i.e. D (Tabi). The Sahiwal cow No.-43/09 possessed the highest Breeding

Value (218.0) amongshe standing elite cows. The lowest Breeding value was with Brand No. J

71/ 09. The range of accuracy for EBVO0s was 67%



Table-4 Ranking of Sahiwal cows at LES, Jahangirabad

Brand# | YOB EBV | Accuracy | Rank Brand# | YOB EBV | Accuracy | Rank
53 1998 42.6 057 A 84 2001 66.1 0.49 A
37 1999 103.7 0.56 A 89 2001 53.2 0.59 A
79 1999 56.7 0.62 A 91 2001 114.7 0.50 A
84 1999 94.4 0.60 A 94 2001 58.9 0.63 A

114 1999 131.9 0.47 A 95 2001 73.8 0.52 A
10 2000 72.0 0.59 A 97 2001 72.8 0.57 A
39 2000 59.8 0.56 A 100 2001 116.1 0.51 A
50 2000 94.2 0.59 A 105 2001 94.3 0.58 A
58 2000 91.7 0.61 A 2002 62.7 0.47 A
60 2000 72.7 0.55 A 2002 107.8 0.55 A
73 2000 57.2 0.62 A 2002 56.1 0.53 A
82 2000 80.8 0.57 A 12 2002 105.0 0.55 A
85 2000 81.9 0.58 A 18 2002 116.6 0.51 A
86 2000 43.3 0.59 A 20 2002 88.5 0.51 A
89 2000 38.3 0.53 A 53 2002 55.1 0.58 A
95 2000 59.7 0.55 A 59 2002 76.3 0.57 A

101 2000 145.9 0.54 A 60 2002 119.9 0.51 A

2 2001 41.6 0.62 A 66 2002 51.7 0.41 A
8 2001 48.9 0.52 A 68 2002 34.7 0.59 A
10 2001 355 0.54 A 72 2002 72.7 0.51 A
12 2001 113.7 0.52 A 92 2002 70.7 0.59 A
14 2001 75.1 0.62 A 97 2002 65.7 0.53 A
24 2001 136.9 0.53 A 98 2002 46.6 0.47 A
25 2001 90.5 0.54 A 7 2003 103.4 0.62 A
26 2001 39.8 0.54 A 10 2003 33.9 0.51 A

41 2001 86.7 0.58 A 15 2003 192.2 0.56 A
42 2001 59.5 0.50 A 20 2003 69.5 0.51 A
51 2001 143.1 0.54 A 29 2003 45.4 0.49 A
52 2001 42.3 0.47 A 30 2003 121.4 0.48 A
54 2001 102.5 0.46 A 34 2003 41.5 0.57 A
61 2001 125.8 0.56 A 45 2003 48.5 0.52 A
73 2001 142.1 0.56 A 47 2003 90.4 0.64 A
74 2001 67.7 0.53 A 57 2003 86.0 0.57 A
77 2001 77.6 0.62 A 67 2003 101.0 0.48 A
80 2001 384 0.55 A 70 2003 70.2 0.55 A




Brand# | YOB EBV | Accuracy | Rank
73 2003 41.2 0.49 A
76 2003 160.6 0.50 A
83 2003 205.2 0.50 A
85 2003 137.3 0.52 A
87 2003 128.4 0.46 A

2004 67.5 0.59 A

2004 134.4 0.48 A
18 2004 44.2 0.55 A
29 2004 129.6 0.50 A
34 2004 80.3 0.48 A
41 2004 115.0 0.48 A
47 2004 39.2 0.58 A
50 2004 934 0.59 A
51 2004 68.5 0.58 A
52 2004 101.8 0.49 A
56 2004 69.8 0.58 A
67 2004 127.9 0.43 A
72 2004 103.7 0.42 A
82 2004 93.1 0.50 A
85 2004 87.8 0.57 A
20 2005 82.7 0.50 A
29 2005 83.2 0.53 A
59 2005 46.1 0.48 A
64 2005 43.9 0.49 A
69 2005 41.6 0.55 A
72 2005 51.7 0.53 A
85 2005 44.2 0.55 A
87 2005 75.0 0.55 A
89 2005 50.4 0.55 A
94 2005 43.2 0.56 A
99 2005 56.7 0.55 A
102 2005 35.2 0.66 A
105 2005 79.3 0.57 A
13 2006 83.9 0.66 A
18 2006 78.4 0.56 A
40 2006 123.2 0.53 A
52 2006 107.8 0.60 A
56 2006 81.1 0.50 A
61 2006 454 0.56 A
63 2006 105.6 0.49 A

Brand# | YOB EBV | Accuracy | Rank
67 2006 57.1 0.51 A
69 2006 73.9 0.65 A
73 2006 72.3 0.59 A
74 2006 49.2 0.55 A
76 2006 68.0 0.51 A
78 2006 74.3 0.58 A
79 2006 58.6 0.57 A
85 2006 133.7 0.56 A
94 2006 46.1 0.50 A
107 2006 101.6 0.53 A
113 2006 75.1 0.57 A
114 2006 90.9 0.55 A
119 2006 39.6 0.58 A
124 2006 77.2 0.56 A
128 2006 49.0 0.47 A
7 2007 132.3 0.51 A
10 2007 69.0 0.41 A
11 2007 70.9 0.53 A
17 2007 40.0 0.58 A
31 2007 67.4 0.53 A
43 2007 33.9 0.57 A
47 2007 37.9 0.53 A
56 2007 157.6 0.49 A
59 2007 711 0.47 A
65 2007 65.7 0.54 A
67 2007 35.8 0.51 A
69 2007 92.2 0.58 A
70 2007 66.0 0.50 A
72 2007 63.1 0.48 A
85 2007 57.1 0.53 A
88 2007 34.0 0.51 A
89 2007 64.6 0.50 A
90 2007 46.5 0.50 A
92 2007 875 0.53 A
94 2007 43.3 0.47 A
95 2007 77.3 0.56 A
117 2007 47.9 0.52 A
131 2007 35.7 0.54 A
139 2007 122.2 0.58 A

5 2008 104.9 0.58 A







