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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 under RCCSC are published in the
form of Annual Reports. It is the 9" edition of this series. This publication contains
the targets achieved, services provided, research trials and field activities completed
during 201 3-14 under three sections by various researchers.

This issue starts with summary, introduction, organogram , project staff a nd
budget utilization. The routine activities of Genetic Analysis Section  regarding genetic
evaluation of Sahiwal Cattle, Calf Raising Centre (CRC), embryo transfer trials, field
activities/services provided by Performance Recording Section and performance  of
Livestock Experiment Station (LES), Jahangirabad, District Khanewal are briefly

described.

RCCSC is thankful to the Sahiwal Cattle Breeders Society (SCBS) , Sahiwal
Cattle Breeders Association (SCBA) , Directorates of Livestock Farms (DLF),
Directorate o f Breed Improvement (DBI) of Livestock & Dairy Development
Department (L&DD) Govt. of Punjab , University of Agriculture, Faisalabad (UAF),
University of Veterinary and Animal Sciences, Lahore (UVAS) and Remount Veterinary
and Farms Corp s (RV&FC) of Armed F orces of Pakistan, Okara for their collaboration.

Hard work and dedication of RCCSC staff to make this project a reality is also
acknowledged. It is hoped that this report will be useful to the scientists, students,
planners, administrators, breeders and S ahiwal breed lovers. Suggestions for further

improvement are ever welcomed.

Dated 26.12.2014

Dr. Muhamamd Shafiq
Director
RCCSC, Jhang



ACRONYMS

A. H. Animal Husbandry

A. Nut. Animal Nutrition

A.B.G. Animal Breeding & Genetics
A.l 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. Cameraman Vedio 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 Energy Corrected Milk

ETT Embryo Transfer Technology
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 Experiment 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
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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

SCBC 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




Executive Summary

Research Centre for Conservation of Sahiwal Cattle (RCCSC) was
established during 2003 -04 with the mandate to conserve the Sahiwal Cattle
breed through genetic improvement and management . After completing 2
development phases, it s 1% Phase now has been regularized from  01-07-2014,
while 2 "™ Phase is under non -development phase (SNE). The RCCSC has 3 main
sections: Genetic Analysis (GA), Performance Recording (PR) at Jhang and
Livestock Experiment Station (LES) Jahangirabad, District Khanewal.

Six institutional farms of Sahiwal cattle viz; Jahangirabad, Distt:
Khanewal; Khizarabad, Distt: Sargodha; Bahadurnagar, Okara; Fazil Pur, Rajan
Pur; Klurkot, Bhakkar; and Shergarh , Okara are worki ng under the RCCSC
breeding programme. Data on performance traits are collected and analyzed.

Genetic Evaluation based on BLUP Animal Model is performed. Cows and Bulls
are ranked . Cows with 25% top of the positive EBVs are declared as bull
mothers, Candid ate bull calves are selected out of these bull mothers for their
progeny testing each year. Four research trials on Embryo Transfer Technology
along with other routine activity of Genetic Analysis Section  were conducted.
Collaborative institutions such as Department of Animal Breeding & Genetics,
University of Agriculture Faisalabad, Remount Veterinary and Farms Co rp.
(RV&FC), Okara, Directorate of Breed Improvement, Semen Production Unit,
Qadirabad, Directorate of Livestock Farms, Livestock Production Rese arch
Institute, Bahadurnagar of L&DD Department, Govt. of Punjab, were involved
for the conduction of research studies/activities.

Sixty nine bull calves  from Institutional herds and 16 from private sector
were purchased during 2013 -14. Forty nine bull ca Ives were shifted to SPU,
Qadirabad for production and quality test of semen and 13 male calves were
issued to non-registered breeders. Ten bulls were distributed on agreement
basis to farmers for natural breeding during, 201  3-14. Thirty bulls were put

under progeny testing programme (PTP) in the batch 29,30 and 31



The Performance Recording section registered and branded 531 adult
Sahiwal cows at 24 sub -centers. 3859 cows were inseminated whereas 4238
inseminations were performed at LES s. Vaccination against HS and FMD was
carried out to 91499 animals, while 16089 doses of anthelmintics were
administered to the calves of registered animals.

Under phase Il , 988 adults Sahiwal cows registered and branded at 15
sub-centers, 2285 cows were inseminated. Vaccination against HS and FMD
was carried out to 50530 animals, while 7808 doses of anthelmintics were
administered to the calves of registered animals. Two Sahiwal Cattle Shows
were organized with the participation of 72 registere d farmers and 330 animals
of Sahiwal breed during 201 3-14.

Livestock Experiment Station, Jahangirabad District, Khanewal being
research station of RCCSC, maintained livestock strength of 900 Sahiwal cattle.
Wet average of the herd remained 7. 3 kg, fertil ity, mortality, and cropping
intensity was  80.2 %, 5. 3% and 154.7 %, respectively during 201 3-14. Thirty
nine male calves were sold to private breeders and 25 were sold to RCCSC for

progeny testing programme.



Introduction

Livestock play a vital role in the agricultural and rural economies of the
developing world. They produce quality food and provide key inputs to crop
agriculture. While 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 sector
contributes 55.9 percent of the value addition in the agriculture sector, and 11.8
percent 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 major crop. In Pakistan Livestock is
the only ready source of cash and capital reserve. Despite the fact that the dairy
sector in Pakistan faces major problems, and is not p erforming even close to its
potential, Pakistan is the 3 ™ largest producer of Energy Corrected Milk (ECM) in the
world. Ninety five percent of total milk is produced from small scale rural and peri
urban holdings with two to three milking animals. Estimat es for Milk production
during 2013 -14 were 50.99 billion liters, 61.3 % milk came from buffalo, 35.4 %

from cattle where as cattle also provide beef, traction power and manure in addition

to milk in the country. Punjab has 48 % of the total cattle populatio n of the country,
which consists of 14.3 % Sahiwal breed, 17.7 % Crossbreds, 3.7 % Cholistani, 1 4.3
% other breeds and 50 % non -descript (Desi).

Zebu (humped cattle) is the main type, particularly in the Indian sub -continent

and in Africa. Zebu cattle wer e domesticated 7000 -8000 years ago in Indus valley
present day Pakistan.  Sahiwal is 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 cattle, milk of which 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 Conservatio  n of Sahiwal Cattle (RCCSC), Jhang is working for the

conservation of this breed.

For the progeny test ing of the 1 50 Sahiwal bulls through the registration of

15000 Sahiwal cows , a breeding plan is being implemented at 39 sub-centres in 20
9



districts of the  Punjab. The RCCSC, Jhang has 3 main sections: Genetic Analysis
(GA), Performance Recording ( PR) and Livestock Experiment Station (LES),

Jahangirabad, Distt: Khanewal.

Genetic Analysis (GA) Section is responsible for setting up data bank, data
analysis, in terpreting /printing results of genetic analysis, publi shing sire summaries,

identify/procure/raising 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 Bull s, to provide free of cost
Deworming and Vaccination . Provision of special incentives for the high yielder cows
under Red Gold Club, distribution of bulls on contract basis where Al is not reachable

and conduction of  Sahiwal cattle shows is also responsibility of this section.

Livestock Experiment Station (LES), Jahangirabad, Distt: Khanewal is working

with the objectives to con serve Sahiwal cattle, to produce superior germ plasm

through progeny testing programme, to study the p roductive and re-productive
performance of Sahiwal cattle breed, to produce quality Sahiwal cattle through
lessees and to act as demonstration unit for de velopment 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 are also working 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 of superior germ plasm of
Sahiwal cattle

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

Performance recording for genetic evaluation and herd
management

Identification of superior germ plasm

Publis hing and dissemination of sire/ dam summaries
Conducting research on conservation and genetics

Collaboration with national and international institutions

involved in breed development programmes.
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Human Resource at RCCSC

Director 1 (19)

[

I

Deputy Director (HQ)
1(18)

Research Officer (GA)
1(18)

Research Officer (PR)
1(18)

Farm Superintendent
1(18)

Admin Officer Assistant Research Officer Assistant Research Officer Farm Manager
1(17) (GA)1(@8) (PR) Phasel,ll 2 (18) 1(18)
I I I
Veterinary Officer (HQ) Veterinary Officer (B) Veterinary Officer(B) Livestock Officer
1(17) 5(17) 8 (17) 1(18)
I
Crop Husbandry Officer
1(17)
|
Veterinary Officer (H)
2(17)
RCCSC, Jhang
BPS 112|3(4|5|6|7|8|9]|10|11|12| 13| 14| 15| 16| 17| 18| 19| Total
sanctioned 1| 59l o 6| 6|1|4|0|505|3]|4alo|2|0|1|15]6|1] 143
Posts
Vacant 112|0(0|1]J]0]O0Of|0O|21j2|(0O0|0O]JO0O|2(0]0|12|1]| 1 30
LES, Jahangirabad, District Khanewal
BPS 112|3(4|5|6|7|8|9]|10[11|12|13|14(15|16| 17| 18| 19| Total
sanctioned 1161 6| 0|13/ 3| 4|0|11/0|o]o|o|1]0|1]3]3 206
Posts
Vacant 0|j1210)j0|j1f0f0O0f0O0Oj0OjO]J]O]J]O)JO|JOfOfO]O0]1 14
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RCCSC BREEDING PLAN

Test Herd

Cows

15000 Heads of Sahiwal

151 Bulls ready

P
<

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

Select top 60 % on the basis of
selection index (Growth 10 % +
age at maturity 20 % + weight
at maturity 30 % + Development
of sexual oraans 40 %)

30 Progeny
Tested

15 Progeny
Tested bull

Remaining 45% (137)
bull calves will be sold
to non registered farmer
of other than the project
area for natural mating

305 Bull
calves

replacement
of herd

23 died @ 7 % of mortality or
culled due to any physical
abnormality in the dams

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
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Budget of RCCSC During, 201

3-14 (Rs. Million)

SNE, Phase -l & Il

(201 3-14)

Particulars Staff Others Total
Allocation 24.162 19.447 43.609
Utilized 24.104 19.385 43.490
%age Utilized 99.76% 99.68% 99.72%

14
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Genetic Analysis Section

The Genetic Analysis Section primarily deals with data collection

computerization , editing and its analysis with the objectives mentioned as

below: -

X

Collection of performance and pedigree records from Govt. and
private farms

Computerization of the collected data

Editing and Analysis of the computerized data for Genetic
evaluation

Setting up o f data bank

Selection, procurement, raising and shifting of candidate bulls to
SPU and issue to non -registered interested breeders
Publishing of sire -dam summaries

Conduction of MOET trials

Carry out biometrical studies

Collection and analysis of  milk sa mples .

This section has further been divided into following three sub sections

to achieve the above mentioned objectives: -

a.
b.

C.

Genetic Analysis Laboratory (GAL)
Calf Raising Centre (CRC)
Milk Analysis Laboratory (MAL)

16



| -Genetic Analysis Laboratory

The campus of Genetic Analysis Laboratory is situated at the
headquarter RCCSC Jhang. The prime responsibilities of this section are: -
1 Establishment of data bank
1 Updating data, regularly
1 Genetic evaluation of bulls and Sahiwal cattle herds
1 Research a ctivities
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 reporting
Genetic Evaluation of Sahiwal Cattle

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

U To select the parents for future generations of Sahiwal cattle.

2. What is to be evaluate d?

Currently genetic evaluation of the Sahiwal cattle is carried out on the
data from 7 herds (six institutional herds viz; Jahangirabad, Khizerabad,
Bahadurnagar, Kalour Kot, Fazil Pur and Sher Garh; and A.l progeny of
RCCSC, present at various field sub centres as the 7" herd) every year in
September. Definition of the herd  regarding field area  is under consideration
and will be revised by the fiTechnical committee for Genetic Evaluation of

Breeding Animals in Punjab 6 when more field data will be available.

17



3. Who will Evaluate?
Genetic Analysis Section under the control of RCCSC is responsible to

evaluate already mentioned Sahiwal cattle herds in Punjab.

4. Basi s of Evaluation

U Cows completed at least one lactation are considered in evaluation

U  All lactation lengths shorter than 60 days are excluded from evaluation

U Mikyields lesserthan50 0 kg are consideredas5 00 kg

U Lactation lengths shorter than 305 -days are considered 305 days as such

U Milk yield of lactation length greater than 305 -days are truncated with the
following equation  (Khan et al., 2012)
305 -day MY = 1239 + (9.67*TMY/10) -(3.80*DIM)

U Atleast5 records of Herd Year Season (HYS) are considered for analysis

U Everyyear is dividedin2 seasons (1=Nov to Apr and 2=May to Oct) (Khan
etal., 1997)

U Bulls, having milk records of at least 10 daughters are taken into account for

final ranking.

5. Traits of evaluation

305 -days milk yield is considered for evaluation.

6. Method of Evaluation

1 How 305 -day MY is calculated ?
x  Lactation milk yield of each anima | is calculated using the Test

Interval Method (TIM) approved by ICAR (ICAR, 201 4).
My +M, | M,+M,

! 1 o
22 : 2

LMY = I,M, 4,

Where;
X LMY i Lactation Milk Yield

18



X Mg, My, € , 1 Milk yielded in 24 hours of the recording day, kg
(actual or predicted);
x 11,12, épn1 1 lthe intervals between recording dates/ days;
x lo T the interval in days between date of calving and the fir st
recording date.
x |, T the interval between the last recording date and the last
lactation day/days  (date of dry).
BLUP-Animal Model (Best Linear Unbiased Prediction) procedure
was used for genetic evaluation. 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 thei  r all relatives. The BLUP procedure is also used to

estimate the transmitting ability all over the world.
9 Software Used

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

i anim 'P

i sire P

1 dam P

1 hys 399

1 age

1 my

1 ageped.prn Isort IDIAG

1 agedat.prn IMAXIT 200

1 my~ muhysage age.age !ranim ide (anim)

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

o

a 2
Accuracy= | 3

2
¢ (@+f)s%,
Where;
Si = Standard error reported with the BLUP for the individual animal
fi = Inbreeding coefficient
s = Overall Genetic Variance

19



91 calculation of Environmental Effects
Significance of Non -Genetic/Environmental Effects on 305 days milk
yield were estimated by Least Square Analysis of Variance (ANOVA)
technique using computer software MINITAB -15. Herd-Year-Season (HYS)
was taken as fixed effect and age at calving was considered as covariate in
this respect. The calving months were grouped into 2 sea sons as mentioned

earlier in the basis of evaluation.

7. Supervision and authentication for precision
The procedures, models and results of genetic eval uation are
presented to the  fiTechnical Committee for Genetic Evaluation of Breeding

Animals in Punjab 0 for verification and authentication prior to publication.

8. Publication
Results of genetic evaluation are published in this manuscript (annual

report) every year.

Quantitative Structure of Data

Data on 305 - day milk production of unedited 32857 lactati on records |,
edited 31788 lactation records of 10052 Sahiwal cows sired by 377 bulls of 9
generations and maintained at 7 herds from 196 8 to 20 14 wer e utilized in
the present study (Table  -1).

1 Six Institutional herds viz. Jahangirabad, Khizarabad, Bahadurnagar,
Kalur Kot, Fazil Pur and Sher Garh, while the 7 " herd was Al progeny
of RCCSC present at various field sub -centres in the Punjab.

1 The pedigree of 256 sires was also incorporated in pedigree file and
used as animal to complete the relationsh ip of their sires.

1 One thousand and sixty nine records of lactation length <60 days
were discarded.

1 There were 2685 records with milk yield <500kg.

20



Table 1: Data Structure Used for Genetic Evaluation 2013 -14

DIM <60
Name of Total Days, Total MY < 500 MY No. of
. Lactations truncated Cows
Herd Lactations Deleted & kg
% used to 305 days Evaluated
. 370
LES, Jahangirabad 10209 (3.6) 9839 1172 1178 2347
. 80
LES, Khizarabad 5561 (1.4) 5481 154 310 1557
LES, Bahadurnagar 201
8912 (2.3) 8711 487 2366 3048
200
GLF, Kalurkot 4883 (4.1) 4683 582 350 1329
. 170
LES, Fazilpur 1909 (8.9) 1739 237 161 542
18
LES, Shergarh 456 (3.9) 438 28 6 120
RCCSC, Field 30
progeny 927 (3.2) 897 25 436 577
Total 1069
32857 (3.2) 31788 2685 4807 10052
Environmental Effects:

Data on 305 -day milk yield of unedited 32857 lactation records and
edited 31788 lactation records of 10052 Sahiwal cows sired by 3 77 bulls and
maintained at 7 herds from 196 8 to 20 14 were utilized in the present study.

The collected data w ere analyzed to estimate the effects of non -genetic
factors on the 305 days milk yield by using MINITAB -15 computer software.

The overall least square s means for 305 -day milk yield of 31788
lactations in Sahiwal cows was 1329 + 50 kg (Table 1). The highest m ilk
production was found at LES, Jahangirabad (24 59 + 60 kg) during the year
1975 in winter calvers. The lowest milk yield was noted in winter at at LES,

Fazilpur as ( 525 + 169 kg) during the calving year 201 4. In general the

winter calving cows  were superior to summer calvers in 305 -days milk yield.

21



Table 2: Least Squares Means

+ Standard Error (SE) for 305day Milk

Production (kg) at various Herds during Year and Season of

Calving
Year of Season of
Herd Birth Birth Obs Mean SE

Overall 31788 1329 5

1969 | Winter 14 1607 143

1969 | Summar 6 1809 218

1970 | Winter 28 1734 101

1970 | Summar 15 1778 138

1971 | Winter 30 1878 98

1971 | Summar 29 1811 99

1972 | Winter 39 1939 86

1972 | Summar 56 2018 71

1973 | Winter 78 2060 61

1973 | Summar 38 2138 87

1974 | Winter 81 2241 59

1974 | Summar 61 2257 68

1975 | Winter 78 2459 60

1975 | Summar 53 2024 73

g 1976 | Winter 93 2216 55
o 1976 | Summar 50 1780 76
g 1977 | Winter 112 1322 50
S 1977 | Summar 73 1119 63
” 1978 | Winter 102 1030 53
1978 | Summar 54 969 73

1979 | Winter 137 982 46

1979 | Summar 69 929 64

1980 | Winter 132 1163 46

1980 | Summar 73 946 63

1981 | Winter 140 1065 45

1981 | Summar 74 841 62

1982 | Winter 111 902 51

1982 | Summar 68 893 65

1983 | Winter 105 1201 52

1983 | Summar 93 1164 55

1984 | Winter 123 1368 48

1984 | Summar 76 1385 61
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Herd

Year of

Season of

Birth Birth Obs Mean SE
1985 | Winter 113 1528 50
1985 | Summar 105 1368 52
1986 | Winter 151 1688 43
1986 | Summar 104 1263 52
1987 | Winter 156 1396 43
1987 | Summar 123 1507 48
1988 | Winter 138 1559 45
1988 | Summar 116 1213 50
1989 | Winter 138 1478 45
1989 | Summar 136 1118 46
1990 | Winter 124 1383 48
1990 | Summar 125 1098 48
1991 | Winter 140 1551 45
1991 | Summar 104 1334 52
1992 | Winter 128 1471 47
1992 | Summar 136 1420 46
1993 | Winter 145 1447 44
1993 | Summar 131 1214 47
1994 | Winter 140 1315 45
1994 | Summar 124 1288 48
1995 | Winter 162 1405 42
1995 | Summar 140 1206 45
1996 | Winter 155 1243 43
1996 | Summar 137 1033 46
1997 | Winter 145 1122 44
1997 | Summar 142 1127 45
1998 | Winter 145 1419 44
1998 | Summar 85 1303 58
1999 | Winter 127 1665 47
1999 | Summar 136 1725 46
2000 | Winter 117 1536 49
2000 | Summar 127 1481 47
2001 | Winter 135 1450 46
2001 | Summar 113 1197 50
2002 | Winter 147 1470 44
2002 | Summar 105 1373 52
2003 | Winter 142 1397 45
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Year of

Season of

Herd Birth Birth Obs Mean SE
2003 | Summar 83 1375 59
2004 | Winter 135 1533 46
2004 | Summar 120 1471 49
2005 | Winter 139 1320 45
2005 | Summar 122 1259 48
2006 | Winter 179 1513 40
2006 | Summar 135 1276 46
2007 | Winter 164 1457 42
2007 | Summar 146 1494 44
2008 | Winter 139 1354 45
2008 | Summar 156 1227 43
2009 | Winter 150 1248 44
2009 | Summar 121 1312 49
2010 | Winter 152 1169 43
2010 | Summar 114 1258 50
2011 | Winter 138 1597 45
2011 | Summar 90 1351 56
2012 | Winter 119 1723 49
2012 | Summar 113 1624 50
2013 | Winter 102 1533 53
2013 | Summar 88 1549 57
2014 | Winter 6 433 218
1984 | Winter 8 1952 189
1985 | Winter 7 1954 202
1986 | Winter 15 2330 138
1986 | Summar 8 1686 189
1987 | Winter 23 2175 111
= 1987 | Summar 16 1973 134
8 1988 | Winter 26 2162 105
S 1988 | Summar 27 2070 | 103
= 1989 | Winter 34 2004 92
X 1989 | Summar 42 1769 82
1990 | Winter 36 1633 89
1990 | Summar 55 1735 72
1991 | Winter 73 1640 63
1991 | Summar 67 1672 65
1992 | Winter 71 1440 63
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Herd

Year of

Season of

Birth Birth Obs Mean SE
1992 | Summar 70 1262 64
1993 | Winter 111 1538 51
1993 | Summar 53 1748 73
1994 | Winter 113 1367 50
1994 | Summar 98 1464 54
1995 | Winter 150 1487 44
1995 | Summar 109 1175 51
1996 | Winter 166 1135 41
1996 | Summar 143 1513 45
1997 | Winter 150 1228 44
1997 | Summar 114 1388 50
1998 | Winter 177 1425 40
1998 | Summar 111 1497 51
1999 | Winter 147 1383 44
1999 | Summar 125 1544 48
2000 | Winter 144 1363 45
2000 | Summar 92 1663 56
2001 | Winter 148 1368 44
2001 | Summar 121 1191 49
2002 | Winter 138 1178 45
2002 | Summar 86 1219 58
2003 | Winter 145 972 44
2003 | Summar 100 1265 53
2004 | Winter 142 1418 45
2004 | Summar 103 1212 53
2005 | Winter 150 1109 44
2005 | Summar 85 1495 58
2006 | Winter 169 1097 41
2006 | Summar 98 1292 54
2007 | Winter 80 1233 60
2007 | Summar 82 1411 59
2008 | Winter 117 1102 49
2008 | Summar 150 1184 44
2009 | Winter 122 1232 48
2009 | Summar 95 1363 55
2010 | Winter 140 1136 45
2010 | Summar 76 1159 61
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Year of

Season of

Herd Birth Birth Obs Mean SE
2011 | Winter 142 1183 45
2011 | Summar 65 1470 66
2012 | Winter 166 1391 42
2012 | Summar 120 1330 49
2013 | Winter 60 1345 69
1973 | Winter 56 1299 71
1973 | Summar 24 1258 109
1974 | Winter 87 1439 57
1974 | Summar 36 1331 89
1975 | Winter 119 1549 49
1975 | Summar 100 1554 53
1976 | Winter 179 1485 40
1976 | Summar 73 1313 63
1977 | Winter 219 1550 36
1977 | Summar 47 1503 78
1978 | Winter 174 1350 41
1978 | Summar 74 1246 62
1979 | Winter 138 1304 45
_ 1979 | Summar 62 1311 68
S 1980 | Winter 127 1265 47
& 1980 | Summar 43 1426 81
c%’s 1981 | Winter 127 1483 47
S 1981 | Summar 44 1293 81
m 1982 | Winter 124 1582 48
1982 | Summar 74 1490 62
1983 | Winter 156 1509 43
1983 | Summar 90 1671 56
1984 | Winter 129 1691 47
1984 | Summar 74 1431 62
1985 | Winter 101 1790 53
1985 | Summar 80 1818 60
1986 | Winter 133 1686 46
1986 | Summar 97 1540 54
1987 | Winter 106 1785 52
1987 | Summar 97 1553 54
1988 | Winter 116 1655 50
1988 | Summar 111 1406 51
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Herd

Year of

Season of

Birth Birth Obs Mean SE
1989 | Winter 140 1683 45
1989 | Summar 91 1498 56
1990 | Winter 145 1649 44
1990 | Summar 81 1599 59
1991 | Winter 110 1583 51
1991 | Summar 78 1598 60
1992 | Winter 114 1671 50
1992 | Summar 74 1400 62
1993 | Winter 126 1486 48
1993 | Summar 77 1239 61
1994 | Winter 126 1527 48
1994 | Summar 69 1406 64
1995 | Winter 123 1464 48
1995 | Summar 51 1623 75
1996 | Winter 113 1532 50
1996 | Summar 60 1230 69
1997 | Winter 102 1550 53
1997 | Summar 72 1370 63
1998 | Winter 110 1613 51
1998 | Summar 67 1382 65
1999 | Winter 113 1827 50
1999 | Summar 45 1432 80
2000 | Winter 134 1729 46
2000 | Summar 54 1504 73
2001 | Winter 167 1378 41
2001 | Summar 63 1085 67
2002 | Winter 162 1326 42
2002 | Summar 67 1233 65
2003 | Winter 104 1568 52
2003 | Summar 76 1542 61
2004 | Winter 124 1801 48
2004 | Summar 75 1615 62
2005 | Winter 138 1630 45
2005 | Summar 80 1473 60
2006 | Winter 173 1525 41
2006 | Summar 74 1541 62
2007 | Winter 167 1336 41
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Year of

Season of

Herd Birth Birth Obs Mean SE
2007 | Summar 98 1461 54
2008 | Winter 186 1387 39
2008 | Summar 111 1358 51
2009 | Winter 169 1433 41
2009 | Summar 104 1366 52
2010 | Winter 195 1462 38
2010 | Summar 108 1339 51
2011 | Winter 184 1447 39
2011 | Summar 113 1499 50
2012 | Winter 164 1412 42
2012 | Summar 131 1405 47
2013 | Winter 96 1411 55
2013 | Summar 82 1707 59
2014 | Winter 8 907 189
1978 | Winter 5 1409 239
1979 | Winter 8 1223 189
1980 | Winter 7 958 202
1981 | Winter 9 1280 178
1982 | Winter 14 1827 143
1983 | Winter 19 1155 123
1983 | Summar 11 895 161
1984 | Winter 17 1012 130
1984 | Summar 14 839 143
1985 | Winter 50 1129 76
E 1985 | Summar 30 1103 98
5 1986 | Winter 112 952 51
8 1986 | Summar 49 1043 76
1987 | Winter 149 1056 44
1987 | Summar 50 1153 76
1988 | Winter 157 943 43
1988 | Summar 100 997 53
1989 | Winter 171 917 41
1989 | Summar 99 983 54
1990 | Winter 173 942 41
1990 | Summar 79 918 60
1991 | Winter 148 924 44
1991 | Summar 78 1061 60
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Herd

Year of

Season of

Birth Birth Obs Mean SE
1992 | Winter 142 892 45
1992 | Summar 64 768 67
1993 | Winter 149 883 44
1993 | Summar 77 871 61
1994 | Winter 141 985 45
1994 | Summar 109 877 51
1995 | Winter 135 910 46
1995 | Summar 75 1008 62
1996 | Winter 116 848 50
1996 | Summar 55 885 72
1997 | Winter 75 702 62
1997 | Summar 57 716 71
1998 | Winter 83 876 59
1998 | Summar 19 1034 123
1999 | Winter 75 987 62
1999 | Summar 44 979 81
2000 | Winter 74 1364 62
2000 | Summar 50 1077 76
2001 | Winter 64 1225 67
2001 | Summar 38 1571 87
2002 | Winter 33 1360 93
2002 | Summar 95 1157 55
2003 | Winter 47 1218 78
2003 | Summar 56 1252 71
2004 | Winter 71 1296 63
2004 | Summar 43 1200 81
2005 | Winter 89 1175 57
2005 | Summar 50 978 76
2006 | Winter 78 923 60
2006 | Summar 60 1109 69
2007 | Winter 77 1070 61
2007 | Summar 59 1278 70
2008 | Winter 95 947 55
2008 | Summar 69 1113 64
2009 | Winter 62 995 68
2009 | Summar 62 795 68
2010 | Winter 72 931 63
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Year of

Season of

Herd Birth Birth Obs Mean SE
2010 | Summar 47 1132 78
2011 | Winter 59 1213 70
2011 | Summar 67 1094 65
2012 | Winter 70 1211 64
2012 | Summar 46 1208 79
2013 | Winter 43 1366 81
2013 | Summar 42 1330 82
1986 | Summar 7 1409 202
1987 | Winter 7 1382 202
1988 | Winter 8 1087 189
1988 | Summar 6 1238 218
1989 | Winter 12 863 154
1989 | Summar 5 946 239
1990 | Winter 11 1020 161
1990 | Summar 5 1161 239
1991 | Winter 27 971 103
1992 | Winter 30 863 98
1992 | Summar 8 808 189
1993 | Winter 38 759 87
1993 | Summar 5 802 239
. 1994 | Winter 53 796 73
2 1995 | Winter 34 738 92
N 1995 | Summar 16 644 134
- 1996 | Winter 39 683 86
1996 | Summar 12 654 154
1997 | Winter 43 669 81
1997 | Summar 13 632 148
1998 | Winter 44 1146 81
1998 | Summar 10 627 169
1999 | Winter 60 1071 69
1999 | Summar 24 1113 109
2000 | Winter 48 940 77
2000 | Summar 8 1114 189
2001 | Winter 45 1348 80
2001 | Summar 15 1380 138
2002 | Winter 48 1383 77
2002 | Summar 27 1550 103
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Year of

Season of

Herd Birth Birth Obs Mean SE
2003 | Winter 53 1704 73
2003 | Summar 50 1716 76
2004 | Winter 59 2405 70
2004 | Summar 33 2246 93
2005 | Winter 42 2248 82
2005 | Summar 28 2079 101
2006 | Winter 32 1623 94
2006 | Summar 53 1608 73
2007 | Winter 63 1075 67
2007 | Summar 42 1363 82
2008 | Winter 67 1292 65
2008 | Summar 34 1223 92
2009 | Winter 67 946 65
2009 | Summar 53 1005 73
2010 | Winter 60 967 69
2010 | Summar 42 1164 82
2011 | Winter 54 1264 73
2011 | Summar 24 1285 109
2012 | Winter 47 979 78
2012 | Summar 56 812 71
2013 | Winter 48 979 77
2013 | Summar 14 1117 143
2014 | Winter 10 525 169
1990 | Winter 7 1190 202
1991 | Winter 6 1268 218
1992 | Winter 6 938 218
1993 | Winter 11 1184 161
1994 | Winter 10 1136 169
- 1995 | Winter 7 1101 202
S 1995 | Summar 11 1119 | 161
o 1996 | Winter 8 917 | 189
n 1996 | Summar 10 968 169
1997 | Winter 13 1206 148
1998 | Winter 14 1299 143
1999 | Winter 11 1379 161
2000 | Winter 17 1322 130
2000 | Summar 8 1264 189
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Year of

Season of

Herd Birth Birth Obs Mean SE
2001 | Winter 19 1138 123
2001 | Summar 7 1218 202
2002 | Winter 12 1300 154
2003 | Winter 11 1078 161
2003 | Summar 9 1057 178
2004 | Winter 19 1113 123
2004 | Summar 6 965 218
2005 | Winter 21 1086 117
2006 | Winter 21 1116 117
2007 | Winter 22 1065 114
2008 | Winter 15 1166 138
2008 | Summar 6 1542 218
2009 | Winter 12 1177 154
2009 | Summar 11 1026 161
2010 | Winter 20 1217 119
2010 | Summar 9 1161 178
2011 | Winter 17 931 130
2011 | Summar 12 1039 154
2012 | Winter 13 823 148
2012 | Summar 9 968 178
2013 | Winter 28 1097 101
2008 | Winter 6 2286 218
2009 | Winter 13 1518 148
%) 2009 | Summar 14 1424 143
8 2010 | Winter 53 1678 73
&) 2010 | Summar 48 1595 77
- 2011 | Winter 112 1762 51
> 2011 | Summar 62 1633 68
oy 2012 | Winter 147 1725 44
£ 2012 | Summar 83 1721 59
= 2013 | Winter 178 1783 40
K 2013 | Summar 82 1910 59
2014 | Winter 95 1172 55
2014 | Summar 5 1162 267
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ANOVA-table -3 makes it clear that

effect of

Herd - Year - Season (HYS)

and age at calving on milk yield is highly significant (P<0.01).

Table -3: Least Square s Analysis of Variance for 305 - day Milk Yield
Source of Variation DF MS F- Ratio Prob
Herd Year Season 398 6459219.74 22.64 0.00
Age at Calving 1|169478151.72 594.14 0.00
Error 31388 285250.37
Total 31788

Genetic evaluation

Genetic evaluation was perfo

equation.

ﬂ Model Used

x y=Xb +Za+Zp+e

x  Where,

X

X

covariate (Quardratic effect)

X

X p is a vector of permanent environmental effects

x e is a vector of residual effects

X

X

ﬂ Software Used

rmed using following mathematical

y is the vector of the observations,

b is the vector of fixed effects (HYS)/

a is vector of additive genetic effects (Animal),

Age at calving

(Animal)

X is the incidence matrix for the fixed effects/covariate

Z is the incidence matrix relating observations to animals

Additive genetic effects were estimated by using ASREML

Discovery Edition 2.0, a

2009), using an individual Animal Model.
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ﬂ Ranking
U All the cows standing on 30.06.201 4 were further divided on the
basis of estimated breeding values into 4 categories as mentioned

in the RCCSC, Breeding Plan , wh  ich are given below:

A = the above 25% having the highest EBVs (bull mothers herd)
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

i Sires having > 10 daughters with positive breeding values are

reported and tabulated.

Genetic Evaluation of Sahiwal Cows 201 3-14

Data on 305- day milk yield of unedited 32857 and edited 31788
lactation records of 10052 Sahiwal cows sired by 377 bulls and maintained
at 7 herds from 1968 to 20 14 were utilized for genetic evaluation. The
pedigree of 256 sires were also incorporated in pedigree file and used as
animal to complete the relationship of male.

Out of 10052 cows, 5996 cwos were found with positive breeding
value s (BV), while 40 56 had the negative BV. The overall estimated
Breeding Values ranged from 367.0 +107 to -240.6 + 123.8 . The cow brand
no. B-58/73 at LES Bahadurnagar (Okara) possessed the highest breeding
value. The lowest BV was recorded on the cow no. 227/07 of LES, Fazilpur
(Rajan Pur ). Accur acy sordnget BS%Go 6% with an aveage of 43%.

The cows evaluated were further ranked into four different categories on the

procedure already mentioned above .
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1)  Livestock Experiment Station, Jahangirabad, District Khanewal

Data on 9839 lactations of 2347 Sahiwal cows maintained at Livestock
Experiment Station, Jahangirabad were collected from 1968 -201 4 for genetic
evaluation by using BLUP - Animal Model procedure. A total of 379 Cows
were standing on  30-06-201 4. The breeding values in standing animals were
found ranging from 265.7 to -97.32kg. The sta nding cows were ranked as A,

B &C having numbers 212, 84 and 50 , respectively; whereas 33 cows were
found in the lowest grade i.e. D (Table-4). The Sahiwa | Cow No.J -84/00
possesse d the highest Breeding Value (265.7 ) amongst the standing elite

cows. T he lowest Breeding value was -97.32 with Brand No. J-92/00. The

range of accuracy for EBV6s was 698%% o 12 %

Table -4 Ranking of Sahiwal cows at LES, Jahangirabad

Brand #| YOB EBV | Accuracy| Rank Brand #| YOB EBV | Accuracy| Rank

84 2000 | 265.7 | 0.56 9 2004 | 166.9 | 0.51

83 2003 | 260.2 | 0.51 51 2001 | 163.7 | 0.56

43 2009 | 259.1 | 0.54 7 2007 | 163.3 | 0.52

15 2003 | 244.7 | 0.58 85 2003 | 162.9 | 0.54

56 2007 | 2225 | 0.52 118 | 1999 | 162.3 | 0.58

101 | 1999 | 211.8 | 0.58 139 | 2007 | 161.6 | 0.60

50 2009 | 207.5 | 0.59 30 2003 | 159.6 | 0.51

87 2003 | 192 0.48 3 2003 | 158.8 | 0.65

61 2001 | 190.8 | 0.58 95 2006 | 156.9 | 0.50

40 2006 | 190.6 0.55 24 2004 | 155.5 0.53

85 2006 | 189.8 0.58 24 2001 | 154.6 0.56

1 2009 | 189.8 | 0.55 18 2008 | 153.5 | 0.52

13 | 2008 | 1885 | 056 1%“ ;ggg 12‘3-8 8-22
76 | 2003 | 187.4 | 052 S| 0

73 2001 | 1872 | 058 82 2004 | 1494 | 0.52

17 | 2008 | 184.8 | 0.61 6 | 2002 | 148.9 | 0.57

20 | 2001 | 1822 | 058 96 | 2008 | 148.6 | 0.57
: : 41 | 2004 | 147.6 | 051
5 | 2008 | 179.1 | 0.60

85 | 2004 | 147.4 | 059
63 | 2006 | 177.2 | 0.49 37 | 1999 | 1465 | 059
32 | 1997 | 1758 | 059

DD Ap2p b 2b 222D db b ApAb b 2p b2 -2b2b b

18 | 2006 | 1456 | 058
85 | 2001 | 1726 | 0.57 50 | 2004 | 144.8 | 0.61
74 | 2009 | 172.2 | 051

p 2 2p2bab-Ab-b-b-b-b-p-2b-Rb-JNb-2b-2b-2p-dp-db-db-d b
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Brand #| YOB EBV | Accuracy| Rank
56 2006 | 144.6 0.53 A
29 2004 | 1444 0.53 A
101 | 2000 | 143.8 | 0.58 A
34 2008 | 143.8 0.47 A
100 2001 | 142.8 0.54 A
10 2000 142 0.62 A
71 2008 142 0.58 A
93 2001 | 1415 0.62 A
60 2002 | 1415 0.54 A
12 2002 | 1414 0.57 A
67 2004 | 141.3 0.46 A
115 2005 | 141.2 0.47 A
42 1999 | 140.9 0.62 A
52 2006 | 140.6 0.61 A
18 1999 | 140.5 | 0.58 A
16 2003 | 139.2 0.50 A
18 2002 | 138.9 | 0.53 A
84 1999 | 137.8 0.62 A
50 2000 | 136.8 | 0.61 A
77 2001 | 136.8 0.64 A
47 2003 | 136.7 0.65 A
50 2008 | 136.7 0.55 A
115 2008 | 135.8 0.41 A
12 2001 | 1354 0.55 A
41 2001 | 135.2 0.60 A
91 2001 | 135.1 | 0.53 A
58 2000 | 1349 | 0.63 A
67 2006 134 0.52 A
82 2000 | 133.2 0.59 A
22 2008 | 1325 0.48 A
52 2004 | 132.3 0.53 A
82 2008 | 131.1 0.46 A

7 2006 | 130.6 0.50 A
57 2003 | 130.2 0.59 A
92 2007 | 1294 0.56 A
16 2010 | 1285 0.54 A
132 2006 | 127.8 0.54 A
72 2004 | 126.4 0.45 A
76 2006 | 126.2 0.53 A
10 2010 | 1254 0.56 A
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Brand #| YOB EBV | Accuracy| Rank
39 2009 | 124.3 0.52 A
29 2005 | 124.1 0.55 A
92 2002 | 123.6 0.61 A
105 2005 | 122.9 0.59 A

7 2008 | 121.8 0.68 A
100 1996 | 1214 0.60 A
60 1998 | 120.8 | 0.63 A
14 2001 | 120.8 0.64 A
113 2006 | 120.2 0.59 A
115 1997 | 119.7 0.56 A
67 2003 | 1194 0.51 A
124 2006 119 0.58 A
20 2009 | 118.9 0.56 A
30 2008 | 118.1 | 0.51 A
20 2002 | 117.9 0.54 A
69 2007 | 116.8 0.60 A
65 2007 | 116.7 0.56 A
74 2006 | 1164 0.57 A
30 2009 116 0.56 A
34 2006 | 114.9 0.59 A
51 2004 | 1145 0.59 A
70 2007 | 1144 0.52 A
20 2005 | 114.3 0.52 A
73 2006 | 113.1 0.60 A
97 2002 113 0.55 A
85 2000 | 112.7 0.60 A
59 2007 | 110.2 0.48 A
19 2008 | 110.2 0.53 A
59 2002 | 109.9 | 0.59 A
13 2006 | 109.9 0.68 A
92 2001 | 109.6 | 0.51 A
79 1999 | 1094 0.64 A
7 2004 109 0.61 A
95 2007 | 108.3 | 0.57 A
99 2005 | 107.3 0.57 A
78 2006 | 106.9 | 0.60 A
94 2001 | 106.4 0.65 A
73 2000 | 106.3 | 0.64 A
72 2005 | 105.6 0.55 A
21 1999 | 105.1 0.60 A




Brand #| YOB EBV | Accuracy| Rank
18 2009 105 0.53 A
29 2008 | 1049 | 0.56 A
88 2007 | 104.8 | 0.53 A
25 2001 | 103.9 0.57 A
71 2002 | 103.5 0.55 A
105 2001 | 102.5 0.60 A
10 2009 | 102.4 | 0.49 A
72 1999 | 102.3 0.56 A
54 2001 | 101.8 0.48 A
31 2007 | 101.8 0.54 A
89 2005 | 1015 0.58 A
72 2002 | 101.1 0.54 A
64 2005 | 100.3 0.50 A
74 2001 | 99.59 0.56 A
66 2006 | 98.52 0.60 A
94 2006 98.5 0.50 A
23 1999 98 0.60 A
20 2003 | 97.37 0.54 A
119 | 2006 | 97.23 | 0.60 A
56 2004 | 95.66 0.59 A
34 2004 95.6 0.51 A
95 2000 | 95.53 | 0.58 A
17 2009 | 95.03 0.57 A
53 2002 | 94.75 0.60 A
53 2008 | 94.62 0.56 A

2 2001 | 93.73 0.64 A
117 2007 | 93.59 0.53 A
97 2001 | 92.99 0.59 A
53 1998 | 92.69 | 0.59 A
114 2006 | 92.31 0.57 A
79 2006 | 91.42 0.59 A
60 2000 | 91.24 0.57 A
60 2003 | 89.87 0.60 A
8 2008 | 89.64 | 0.52 A
89 2001 | 89.42 0.61 A
36 2000 | 89.29 | 0.57 A
98 2002 | 88.41 0.50 A
17 2007 | 87.81 0.61 A
85 2005 | 87.37 0.57 A
95 2001 | 86.99 0.55 A
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Brand #| YOB EBV | Accuracy| Rank

84 2001 | 86.87 0.52 A
102 | 2005 | 86.5 0.68 A
94 2005 | 85.64 | 0.57 A
2 2003 | 85.49 0.62 A
36 2008 | 85.47 | 0.63 A
42 1998 | 85.29 0.57 A
69 2006 85 0.66 A
90 2007 | 84.66 0.52 A
9 2002 | 84.43 0.55 A
35 2008 | 84.25 | 0.46 A
43 2007 | 83.17 0.58 A
11 2007 | 82.44 0.54 A
99 2009 82.4 0.47 A
85 2007 | 82.37 | 0.54 A
86 2000 | 82.1 0.61 A
6 2007 | 79.44 0.58 A
128 2006 | 78.28 0.49 A
34 2003 | 78.08 0.60 A
125 2008 | 77.88 0.55 A
68 2002 | 77.75 0.61 A
130 2006 | 76.64 0.58 A
69 2005 | 764 0.57 A
26 2007 | 76.22 0.69 A
76 2000 | 75.7 0.62 A
67 1998 | 75.65 0.63 A
95 2009 | 75.32 | 0.51 A
44 2009 | 75.22 0.51 A
18 2004 | 75.16 0.58 A
94 2007 74.5 0.50 A
89 2007 | 74.41 0.51 A
89 2000 | 73.49 | 0.56 A
107 2008 | 73.03 0.50 A
3 2002 72.6 0.51 A
70 2003 | 72.48 0.57 A
50 2001 | 72.38 0.60 A
58 1999 | 72.21 0.57 A
42 2001 | 71.18 0.53 A
53 2009 | 70.95 | 0.52 A
65 1999 | 70.93 | 0.67 A
61 2006 | 70.69 0.58 A




Brand #| YOB EBV | Accuracy| Rank
47 2004 | 69.27 0.61 A
73 2003 | 69.14 | 0.50 A
80 2001 | 68.65 | 0.58 A
64 2009 68.3 0.48 A
11 2001 | 67.74 0.55 A
90 2004 | 66.12 0.53 A
87 2005 | 66.09 | 0.57 A
52 2001 | 65.85 0.50 A
27 2008 65.4 0.55 B
100 | 2008 | 65.15 | 0.58 B
108 2005 | 65.04 0.54 B

6 2008 | 64.32 0.56 B
29 2003 | 63.83 0.49 B
74 2008 | 63.74 0.53 B
131 | 2007 | 63.53 | 0.55 B
130 2008 62.8 0.49 B
15 2007 | 62.64 0.58 B
69 2009 | 62.51 0.59 B
8 2001 | 62.39 | 0.55 B
97 2004 | 61.83 0.41 B
59 2005 | 61.66 0.51 B
67 2007 | 60.95 | 0.53 B
67 2002 | 60.29 0.52 B
111 2007 | 59.16 0.49 B
45 2003 | 58.55 0.54 B
14 2008 | 57.72 0.57 B
68 2001 | 56.94 | 0.58 B
9 2007 | 55.53 0.60 B
98 2008 | 55.44 | 0.52 B
107 2005 | 55.29 0.57 B

1 2002 | 55.15 0.51 B
100 2004 | 54.66 0.59 B
10 2003 | 54.42 0.53 B
97 2007 | 53.97 0.57 B
75 2003 | 53.16 0.61 B
87 2001 | 52.77 0.58 B
39 2000 52.5 0.59 B
71 2007 | 52.19 0.58 B
99 2001 | 51.95 | 0.57 B
97 2009 | 51.48 0.49 B
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Brand #| YOB EBV | Accuracy| Rank
71 2001 | 49.12 0.54 B
24 2008 | 48.75 0.40 B
10 2001 | 48.22 0.57 B
51 2009 | 46.74 0.40 B
47 2007 | 46.41 0.54 B
79 2007 | 46.13 0.59 B
74 2007 | 45.39 0.51 B
123 2008 | 45.02 0.49 B
26 2001 | 44.42 0.57 B
127 2008 | 43.56 0.53 B
73 2007 | 43.32 0.57 B
3 2004 | 43.27 0.68 B
86 2006 | 43.17 0.60 B
45 2000 | 43.13 | 0.55 B
66 2002 | 42.86 | 0.43 B
123 2006 | 42.39 0.51 B
77 2002 | 42.05 0.53 B
116 2007 | 41.91 0.58 B
25 2004 | 41.02 0.53 B
96 2001 40.5 0.55 B
121 2006 | 40.01 0.54 B
92 2004 | 38.74 | 0.50 B
117 2006 | 38.37 0.58 B
17 2002 | 37.99 0.51 B
2 2009 | 37.02 0.42 B
81 2007 | 36.96 | 0.52 B
69 2003 | 36.94 | 0.62 B
68 2007 | 36.91 0.53 B
107 | 2007 | 35.96 | 0.64 B
133 2007 | 35.35 0.55 B
79 2009 | 35.18 | 0.49 B
17 2001 34.7 0.56 B
58 2003 | 34.66 0.46 B
58 2001 | 32.69 | 0.58 B
22 2003 | 31.07 0.55 B
50 2006 | 30.94 | 0.49 B
22 2007 | 30.01 0.49 B
117 1999 | 29.45 0.56 B
25 2008 | 28.21 | 0.58 B
108 2008 | 27.19 0.47 B




Brand #| YOB EBV | Accuracy| Rank
111 2009 25.9 0.43 B
72 2001 | 24.96 0.53 B
16 2000 | 245 0.57 B
140 2007 | 23.36 0.59 B
111 2006 | 22.92 0.56 B
20 2007 22.3 0.55 B
104 2001 21.6 0.47 B
83 2008 | 20.82 0.49 B
12 2008 | 20.38 0.57 B
37 2003 | 20.18 | 0.53 B
31 2006 | 20.09 0.58 B
102 2009 | 19.97 0.49 B
62 2002 | 19.36 0.51 C
87 2008 | 19.04 0.42 C
93 2006 | 18.59 | 0.56 C
70 2001 | 18.49 0.51 C
45 2002 | 17.77 0.49 C
91 2006 | 16.96 0.55 C
113 2001 | 16.85 0.52 C
36 2007 | 15.61 0.55 C
32 2002 | 15.36 0.50 C
15 2006 | 15.34 | 0.52 C
56 2009 | 15.29 0.43 C
48 2003 | 15.15 | 0.68 C
119 2008 | 13.81 0.41 C
97 2005 | 131 0.56 C
102 2002 | 12.63 0.51 C
21 2006 12.2 0.57 C
109 | 2008 | 11.59 | 0.46 C
8 2004 | 11.41 0.61 C
101 2002 | 11.22 0.60 C
130 2007 | 10.25 0.54 C
18 2007 | 10.11 0.56 C
81 2008 | 8.799 | 0.67 C
58 2002 | 8.135 0.53 C
100 2002 7.41 0.58 C
66 2007 | 7.209 0.56 C
120 2007 | 7.082 0.55 C
93 2003 | 5.138 | 0.45 C
97 2000 | 4.952 0.51 C
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Brand #| YOB EBV | Accuracy| Rank

9 2001 | 3.254 0.50 C
57 2009 | 3.251 | 0.47 C
105 | 2009 | 1.599 | 0.47 C
67 2001 | 1.107 0.59 C
38 2007 | 0.7825| 0.56 C
35 2001 | -0.9149| 0.58 C
38 2009 | -0.9527| 0.50 C
121 2008 | -2.049 0.49 C
51 2007 | -2.813 0.49 C
101 2008 | -3.225 0.44 C
63 2007 | -3.317 0.57 C
75 2001 | -3.921 0.52 C
40 2007 | -4.502 0.59 C
25 2002 | -4.653 0.12 C
49 2007 | -5.252 | 0.63 C
42 2007 | -5.561 0.43 C
141 2007 | -6.189 0.52 C
33 2001 | -7.425 0.63 C
102 | 2008 | -8.988 | 0.48 C
76 2008 | -9.92 0.41 C
88 2000 | -10.87 0.51 C
111 2008 | -11.41 0.50 D
15 2009 | -11.98 0.45 D
101 2007 | -12.28 0.60 D
51 2003 | -12.92 0.53 D
38 2002 | -13.66 | 0.60 D
64 2006 | -21.3 0.56 D
60 2007 | -21.95 0.49 D
87 2002 | -22.09 0.44 D
49 2009 | -22.28 0.41 D
109 | 2005 | -22.39 | 0.55 D
52 2009 | -22.63 0.46 D
29 2007 | -23.6 0.63 D
86 2007 | -24.28 | 0.50 D
125 2006 | -28.34 0.56 D
47 2002 | -30.8 0.55 D
17 2005 | -34.81 0.40 D
17 2006 | -36.09 | 0.58 D
120 2006 | -41.04 0.58 D
70 2006 | -44.7 0.50 D




Brand #| YOB EBV | Accuracy| Rank
92 2006 | -45.09 | 0.56 D
19 2003 | -45.58 | 0.51 D
57 2008 | -48.03 | 0.46 D
19 2004 | -49.68 | 0.41 D
69 2008 | -51.36 | 0.57 D
122 | 2008 | -56.75 | 0.40 D
57 2002 | -58.79 | 0.46 D
50 2007 | -72.67 | 0.56 D
71 2009 | -74.97 | 0.38 D
86 2008 | -75.46 | 0.45 D
44 2005 | -77.82 | 0.46 D
68 2006 | -90.46 | 0.49 D
92 2000 | -97.32 | 0.55 D

2) Livestock Experiment Station, Khizerabad, District Sargodha

Pedigree and performance records

cows maintained at L.E.S., Khiz

analyzed genetically

procedure.

were ranked as A (123), B (155) and C (43), cat agory at LES, Khizerabad
during 201 3-14. Only two cows fall under

to evaluate

(5481 lactations) of 1557 Sahiwal

erabad, from 19 84-2014 were collected and

Standing cow s strength was

the animals,

using BLUP - Animal Model

323 on 30 -06-2014. All the se cows

D-Category (Table -5). Accuracy of

EBVOs r @9%gte @6 % with an aveage of 52 %.
Table -5 Ranking of Sahiwal cows at LES Khizerabad
Brand # | YOB EBV Accuracy| RANK Brand#| YOB EBV Accuracy| RANK

093 2003 188 0.55 A 075 2003 | 135.3 0.53 A
080 2003 | 176.5 0.53 A 019 2006 | 133.2 0.59 A
079 2003 | 167.4 0.53 A 083 2003 | 132.6 0.53 A
097 2003 167 0.53 A 042 2004 132 0.50 A
085 2004 | 159.9 0.48 A 018 2004 | 130.3 0.49 A
032 2004 | 159.2 0.48 A 097 2004 | 128.6 0.51 A
092 2003 | 147.8 0.50 A 088 2004 | 126.8 0.50 A
070 1999 | 144.3 0.64 A 109 2003 | 126.4 0.50 A
096 2004 | 141.1 0.49 A 041 2005 | 1245 0.61 A
085 1999 | 140.8 0.60 A 094 2004 | 118.1 0.51 A
007 2004 | 139.9 0.48 A 063 1998 | 115.3 0.58 A
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Brand# | YOB EBV Accuracy| RANK Brand# | YOB EBV Accuracy| RANK
009 2004 | 115.1 0.49 A 098 2000 | 90.09 0.55 A
084 2004 114.8 0.51 A 059 2006 89.86 0.53 A
062 2000 | 113.8 0.62 A 008 2004 | 89.82 0.50 A
083 2001 113.3 0.59 A 059 2000 88.97 0.56 A
055 2000 112.1 0.62 A 084 1999 88.82 0.60 A
025 1999 112 0.57 A 068 2003 | 88.12 0.53 A
029 2004 109.7 0.49 A 028 2006 88.03 0.65 A
108 2004 108 0.50 A 043 2007 87.72 0.52 A
038 1997 107.3 0.58 A 072 2002 87.59 0.53 A
083 2000 | 104.3 0.57 A 071 2003 | 87.03 0.55 A
066 2007 | 102.6 0.58 A 107 2003 | 86.69 0.51 A
100 2004 101.6 0.54 A 002 2005 86.68 0.59 A
072 2003 101.3 0.51 A 025 2005 86.46 0.59 A
047 2006 100.5 0.45 A 108 2006 86.37 0.44 A
088 2002 | 100.4 0.55 A 020 2006 86.1 0.63 A
068 2006 99.64 0.48 A 076 2005 86.08 0.54 A
099 1996 99.49 0.57 A 081 2000 85.83 0.55 A
055 2004 | 99.12 0.48 A 085 2003 | 85.77 0.58 A
090 2004 98.72 0.53 A 046 2003 85.72 0.54 A
031 2004 97.77 0.49 A 046 2007 85.27 0.55 A
090 2000 97.48 0.60 A 038 2007 85.13 0.65 A
017 2007 97.47 0.55 A 117 2004 84.96 0.50 A
014 2004 | 96.95 0.50 A 116 2006 | 84.95 0.55 A
071 2001 96.48 0.49 A 118 2006 84.55 0.56 A
028 2004 | 96.28 0.51 A 030 2004 | 84.38 0.49 A
101 2004 96.19 0.53 A 086 2004 83.51 0.50 A
098 2004 | 96.16 0.58 A 072 2000 | 83.48 0.56 A
040 2005 96.14 0.61 A 050 2003 82.19 0.56 A
004 2006 95.98 0.55 A 048 2008 81.95 0.48 A
103 2004 | 94.91 0.52 A 035 2007 | 79.08 0.53 A
130 1999 94.88 0.57 A 087 2008 79.01 0.44 A
014 1996 94.6 0.59 A 033 2005 | 78.69 0.66 A
030 2007 94.42 0.58 A 108 2003 78.05 0.50 A
103 2006 | 93.69 0.57 A 042 2005 | 77.98 0.58 A
014 2000 | 93.03 0.56 A 023 2006 | 77.91 0.57 A
003 2007 92.31 0.54 A 009 2009 77.73 0.48 A
025 2006 91.94 0.54 A 077 2003 76.77 0.53 A
097 2000 91.46 0.55 A 078 2003 76.05 0.54 A
061 2007 | 91.43 0.59 A 110 2008 | 75.76 0.56 A
099 2003 91.41 0.53 A 088 2001 75.74 0.66 A
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Brand# | YOB EBV Accuracy| RANK Brand# | YOB EBV Accuracy| RANK
038 2005 | 74.31 0.60 A 032 2008 | 60.88 0.56 B
012 2005 74.1 0.55 A 026 2005 60.64 0.53 B
052 2006 | 73.75 0.56 A 061 2006 | 60.56 0.54 B
002 2001 73.31 0.56 A 069 2005 60.02 0.51 B
081 2008 73.11 0.44 A 050 2001 59.93 0.63 B
122 2000 72.69 0.61 A 037 2005 59.87 0.57 B
120 2000 72.43 0.58 A 013 2007 59.87 0.56 B
036 2007 | 72.17 0.59 A 007 2008 59.4 0.51 B
091 2004 71.7 0.49 A 006 2007 59.37 0.52 B
043 1997 | 71.27 0.61 A 063 2007 | 58.97 0.38 B
035 2001 | 70.68 0.55 A 012 2000 | 58.68 0.54 B
060 2000 69.71 0.62 A 009 2001 58.66 0.61 B
069 2001 | 69.69 0.61 A 058 2001 | 58.66 0.54 B
035 2003 69.59 0.56 A 104 2002 58 0.60 B
026 2004 | 69.33 0.65 A 060 2005 | 57.98 0.64 B
023 2007 68.63 0.52 A 053 2009 57.85 0.42 B
033 2007 67.12 0.53 A 045 2008 57.32 0.46 B
102 2008 66.6 0.43 A 040 2002 | 57.27 0.51 B
109 2004 66.51 0.54 A 021 2003 57.13 0.54 B
004 1997 66.3 0.58 A 098 2003 | 56.97 0.50 B
070 2005 65.7 0.53 A 097 2006 56.33 0.53 B
037 2000 | 65.36 0.55 B 002 2008 | 56.24 0.56 B
060 2006 | 64.97 0.57 B 004 2003 | 56.22 0.55 B
065 2005 64.91 0.48 B 005 2006 56.04 0.55 B
016 2006 64.78 0.59 B 135 2001 55.45 0.44 B
099 2004 64.71 0.60 B 046 2008 54.88 0.47 B
112 2000 64.55 0.55 B 076 2002 54.84 0.54 B
044 2000 64.29 0.59 B 069 2008 54.29 0.43 B
056 2005 63.46 0.55 B 002 2007 53.91 0.47 B
065 2004 | 63.11 0.51 B 015 2004 | 53.86 0.49 B
111 2000 62.98 0.56 B 079 2006 53.82 0.58 B
047 2003 | 62.92 0.55 B 125 2001 53.7 0.55 B
007 2005 62.68 0.56 B 048 2006 52.99 0.53 B
120 2001 61.97 0.59 B 013 2001 52.91 0.60 B
012 2001 61.79 0.57 B 004 2004 52.5 0.54 B
022 2007 61.72 0.48 B 074 2000 52.37 0.56 B
015 2003 | 61.27 0.55 B 054 2006 | 52.15 0.39 B
031 2007 61.22 0.55 B 026 2006 51.48 0.58 B
034 2001 | 60.99 0.55 B 014 2008 | 51.25 0.49 B
077 2006 60.92 0.68 B 087 2000 51.21 0.55 B
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Brand# | YOB EBV Accuracy| RANK Brand# | YOB EBV Accuracy| RANK
029 2007 | 50.97 0.64 B 021 2000 | 39.43 0.62 B
110 2006 50.84 0.55 B 039 2006 39.32 0.55 B
019 2004 | 50.69 0.51 B 062 2003 | 38.68 0.54 B
008 2001 50.56 0.54 B 064 2001 38.61 0.56 B
078 1999 50.48 0.60 B 087 2004 38.56 0.57 B
100 2008 | 50.34 0.48 B 039 2000 38.2 0.65 B
065 2009 49.7 0.37 B 095 2000 38.19 0.55 B
056 2007 49.5 0.57 B 017 2004 37.45 0.52 B
091 2002 49.19 0.55 B 105 2002 37.32 0.35 B
017 2002 48.97 0.61 B 012 2007 36.61 0.51 B
029 2001 | 48.94 0.54 B 099 2008 | 36.26 0.42 B
047 2001 48.15 0.55 B 050 2008 35.83 0.49 B
029 2003 | 47.84 0.54 B 099 2006 | 35.74 0.46 B
073 2004 46.99 0.51 B 004 2001 35.58 0.52 B
041 2004 46.61 0.51 B 095 2001 34.8 0.61 B
057 2000 46.33 0.58 B 055 2003 34.17 0.54 B
092 2000 46.25 0.60 B 100 2003 33.94 0.45 B
026 2003 | 45.81 0.53 B 075 2001 | 33.38 0.52 B
086 2000 45.61 0.54 B 108 2001 32.53 0.37 B
016 2004 45.28 0.50 B 106 2001 31.7 0.57 B
031 2003 4491 0.55 B 074 2004 31.04 0.50 B
067 2002 | 44.77 0.54 B 089 2004 | 30.89 0.62 B
043 2006 43.76 0.54 B 080 2004 30.43 0.41 B
019 2005 43.62 0.46 B 101 2003 30.08 0.35 B
032 2006 | 43.62 0.53 B 080 2006 | 30.06 0.58 B
040 2003 43.58 0.56 B 040 2004 30.01 0.34 B
065 2008 | 43.19 0.51 B 015 2001 | 29.56 0.69 B
116 2000 42.86 0.56 B 104 2000 29.53 0.54 B
116 2001 42.7 0.61 B 087 2001 29.48 0.54 B
106 2000 42.25 0.58 B 074 2002 29.46 0.53 B
040 2001 41.74 0.55 B 091 2000 29.43 0.54 B
033 2001 | 41.61 0.62 B 083 2002 | 29.08 0.53 B
096 2002 41.47 0.54 B 015 2007 28.97 0.50 B
066 2008 41.46 0.52 B 045 2004 28.78 0.36 B
087 2006 | 41.45 0.55 B 056 2001 | 28.77 0.55 B
012 2008 41.33 0.51 B 034 2003 28.73 0.52 B
011 2001 41.01 0.56 B 079 1997 27.13 0.60 B
105 2003 40.83 0.50 B 037 2003 27.06 0.53 B
022 2006 40.34 0.51 B 024 2003 26.9 0.49 B
042 2002 39.72 0.61 B 072 2008 26.87 0.50 B
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Brand# | YOB EBV Accuracy| RANK Brand# | YOB EBV Accuracy| RANK

022 2000 | 26.76 0.60 117 2001 | 10.69 0.57

047 2005 | 26.71 0.31 067 2003 | 10.42 0.37

088 2000 | 26.54 0.55 078 2004 | 8.896 0.41

065 2003 | 26.52 0.55 048 2003 | 8.863 0.48

099 1998 | 25.79 0.55 010 2007 | 8.736 0.45

007 2007 | 25.61 0.53 036 2002 | 8.521 0.54

018 2008 | 25.37 0.47 005 2002 | 7.422 0.48

102 1999 | 25.31 0.56 096 1999 | 7.134 0.52

078 2002 | 24.13 0.48 036 2005 | 6.599 0.31

070 2002 | 23.99 0.52 051 2007 | 5.703 0.26

020 2007 | 23.46 0.52 079 2004 | 5.477 0.31

073 2001 | 23.35 0.53 023 2005 | 5.444 0.31

032 2003 | 22.56 0.49 018 | 2002 | 4.463 0.36

062 2002 | 21.96 0.55 007 2006 | 3.652 0.26

005 | 2009 | 20.69 0.42 052 | 2008 | 3.563 0.42

028 2002 | 20.67 0.42 084 2002 | 1.345 0.35

079 2008 | 18.29 0.30 034 2002 | 0.3487 | 0.54

050 2009 | 18.16 0.40 102 2002 | 0.2211 | 0.52

063 2003 | 17.61 0.53 093 2001 | -0.7971| 0.50

011 2006 | 17.15 0.26 071 2005 | -1.543 0.31

037 2007 | 16.06 0.53 038 2001 | -2.501 0.39

026 2002 | 15.79 0.56 023 2004 | -2.718 0.48

070 2000 14.9 0.57 033 2002 | -3.392 0.54

016 2008 | 14.51 0.48 061 2008 | -4.121 0.49

029 2006 | 13.67 0.31 089 2001 | -5.033 | 0.35

035 2004 | 13.13 0.33 068 2000 | -8.105 0.36

027 2002 | 12.91 0.53 051 2001 | -9.36 0.40

109 2001 12.3 0.57 111 2001 | -10.31 0.54

051 2004 | 12.16 0.31 115 2001 | -11.59 0.54

TI0IOI00I00|I00I00I00I000000I000n00n00n0nn0nonn

071 2004 | 11.09 0.51 082 2004 | -21.31 0.49

O000O00OnoOnoO00O0n0o0O0n|w(o|w|(o|w 0 0| o0 0 oo o o

027 2007 10.8 0.50

3)  Livestock Experiment Station, Bahadurnagar, District Okara

8712 pedigree and performance (305 - day milk yield) records of 3048
Sahiwal cows maintained at L.E.S., Bahadurnagar were used in the present
study to find out genetic effects using BLUP -Animal Model. The standing cows

(314) on 30.06.201 4 are tabulated below. The breeding values ranged in the
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standing strength of LES, Bahadurnagar

315 to -88.06 .There were 164, 92, 37

and 21 cows in A , B, C & D category , respectively . Accur acy of
ranged from 72% to 31% with an aveage of 53%.
Table -6 Ranking of Sahiwal cows at LES, Bahadurnagar
Brand # | YOB EBV | Accuracy| Rank Brand#| YOB EBV | Accuracy| Rank
058 2002 | 315 0.66 A 016 2004 | 136 0.56 A
078 2003 | 268.4 | 0.54 A 011 2009 | 1355 | 0.46 A
022 2005 | 252.6 | 0.59 A 001 2008 | 134.1| 0.53 A
044 2003 | 246.7 | 0.60 A 093 2007 | 133.8| 0.55 A
029 2004 | 231.3| 0.53 A 101 2004 | 133.7 | 0.62 A
079 2003 | 205.7 | 0.56 A 100 2008 | 133.6 | 0.54 A
063 2003 | 203.7 | 0.56 A 020 2009 | 133.6 | 0.49 A
077 2006 | 196.7 | 0.66 A 005 2008 | 132.9 | 0.58 A
062 2003 | 193.2 | 0.50 A 025 2009 | 132 0.44 A
110 2005 | 188.2 | 0.57 A 123 2008 | 130.5| 0.54 A
009 2004 | 184.2 | 0.49 A 029 2006 | 129 0.62 A
070 2004 | 183.2 | 0.56 A 033 2009 | 128 0.46 A
062 2005 | 183.1| 0.53 A 104 2006 | 127.8 | 0.56 A
016 2005 | 181.2 | 0.57 A 017 2005 | 127.2 | 0.49 A
097 2006 | 178.9 | 0.61 A 118 2005 | 127.2 | 0.60 A
054 2003 | 178.8 | 0.50 A 090 2006 | 127 0.63 A
008 2009 | 178.8 | 0.50 A 089 2005 | 126.9| 0.54 A
065 2005 | 178.4| 0.61 A 115 2006 | 126.1 | 0.60 A
054 2001 | 164.9 | 0.58 A 024 2009 | 126 0.47 A
015 2008 | 162.5| 0.47 A 035 2007 | 125.4 | 0.56 A
043 2003 | 160.9 | 0.53 A 023 2004 | 123.2| 0.57 A
040 2004 | 160.9 | 0.52 A 053 2007 | 123.2 | 0.56 A
106 2006 | 157.3 | 0.70 A 100 2004 | 123.1| 0.66 A
081 2004 | 150 0.62 A 026 2009 | 120.9| 0.51 A
012 2008 | 148.8| 0.48 A 070 2009 | 120.4| 0.52 A
048 2004 | 1445 | 0.55 A 036 2007 | 116.9 | 0.60 A
034 2004 | 1435 | 0.54 A 100 2005 | 116 0.53 A
111 2008 | 142 0.49 A 031 2006 | 115.3 | 0.59 A
113 2008 | 138.7 | 0.56 A 028 2004 | 115.1 | 0.66 A
027 2003 | 136.9 | 0.55 A 127 2002 | 114.4| 0.54 A
011 2004 | 136.7 | 0.51 A 094 2005 | 1135 | 0.59 A
007 2009 | 136.5| 0.57 A 029 2002 | 113.4| 0.56 A
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
104 2001 | 112.8 0.60 A 006 2006 | 88.11 0.53 A
022 2008 | 112.8 0.45 A 025 2001 | 87.91 0.57 A
085 2009 | 1124 0.48 A 057 2002 | 87.84 0.44 A
088 2008 | 111.7 0.59 A 037 2000 | 87.81 0.59 A
103 2008 | 111.6 | 0.56 A 074 2008 | 87.81 | 0.58 A
026 2003 | 1104 0.50 A 013 2007 | 87.44 0.59 A
053 2009 | 108.8 0.49 A 074 2006 | 87.12 0.55 A
068 2007 | 108.3 0.57 A 052 2003 | 86.96 0.53 A
131 2001 | 107.5 0.58 A 091 2002 | 86.64 0.56 A
080 2001 | 105 0.56 A 039 2002 | 85.88 | 0.54 A
061 2003 105 0.52 A 091 2003 | 85.6 0.52 A
083 2005 | 104.8 | 0.56 A 092 2009 | 85.43 | 0.47 A
024 2006 | 104.3 0.55 A 064 2006 | 85.04 0.58 A
003 2008 | 103.8 | 0.69 A 021 2005 | 85.02 | 0.53 A
107 2007 | 103.4 0.56 A 077 2005 | 84.49 0.57 A
003 2009 | 103.1 0.43 A 101 2001 | 84.41 0.56 A
069 2005 | 102.9 | 0.55 A 025 2008 | 84.2 0.63 A
103 2006 | 102.9 0.60 A 014 2009 | 83.33 0.52 A
065 2003 | 102.7 | 0.57 A 013 2006 | 83.32 | 0.50 A
052 2007 | 100.1 0.62 A 004 2004 | 82.76 0.55 A
012 2001 100 0.52 A 090 2005 | 82.7 0.59 A
085 2005 | 99.64 | 0.50 A 032 2009 | 82.25| 0.52 A
135 2007 | 99.06 0.51 A 030 2005 | 80.89 0.55 A
012 2005 | 98.85 | 0.62 A 033 2007 | 80.2 0.51 A
004 2008 | 98.44 0.53 A 028 2009 | 79.96 0.52 A
105 2006 | 97.91 0.56 A 076 2007 | 79.42 0.45 A
021 2007 97.7 0.59 A 083 2007 | 79.42 0.56 A
019 2003 | 96.59 0.56 A 002 2003 | 79.39 0.55 A
114 2008 | 95.87 0.46 A 016 2003 | 79.32 0.55 A
089 2008 | 95.44 0.50 A 061 2005 | 78.82 0.57 A
122 2008 | 95.31 0.57 A 072 2001 | 78.51 0.51 A
065 2007 | 94.86 0.54 A 057 2009 | 77.95 0.50 A
114 2006 | 94.33 0.55 A 047 2004 | 77.72 0.54 A
008 2006 | 92.29 | 0.54 A 111 2002 | 77.68 | 0.50 A
096 2005 | 92.05 0.61 A 117 2001 | 77.6 0.54 A
006 2009 | 91.72 0.49 A 056 2007 | 77.43 0.49 A
099 2005 | 91.27 0.58 A 038 2009 | 77.29 0.40 A
094 2008 | 91.1 0.50 A 070 2006 | 76.73 | 0.56 A
016 2008 | 90.81 | 0.53 A 006 2007 | 76.64 | 0.54 A
070 2007 | 88.73 0.58 A 015 2009 | 76.07 0.56 A
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
070 2003 | 75.48 0.55 A 038 2005 | 57.29 0.52 B
049 2007 | 74.84 0.53 A 025 2004 | 56.2 0.59 B
060 2004 | 74.48 | 0.53 A 046 2008 | 55.08 | 0.55 B
043 2007 | 74.21 0.54 A 027 2006 | 54.77 0.58 B
047 2006 | 73.98 | 0.60 A 046 2007 | 54.47 | 0.49 B
109 2006 | 73.19 0.60 A 057 2006 | 54.06 0.52 B
082 2004 | 72.63 | 0.63 A 112 2006 | 53.87 | 0.56 B
053 2008 | 72.25 0.50 A 041 2007 | 53.28 0.53 B
027 2005 | 71.43 0.55 A 51 2009 | 53.14 0.50 B
059 2009 | 71.28 | 0.54 A 089 2006 | 52.99 | 0.51 B
042 2008 | 71.09 0.57 A 024 2004 | 52.85 0.57 B
094 2006 | 70.98 | 0.56 A 006 2002 | 52.14 | 0.38 B
062 2007 | 70.76 0.65 A 060 2009 | 52.1 0.46 B
117 2005 | 70.42 | 0.56 A 090 2008 | 52.06 | 0.53 B
018 2008 | 69.85 | 0.43 A 040 2006 | 52.01 | 0.52 B
003 2006 | 68.77 0.54 A 055 2008 | 51.88 0.42 B
003 2007 | 68.68 | 0.53 A 059 2007 | 51.6 0.63 B
056 2008 | 67.91 0.45 A 115 2008 | 50.61 0.47 B
084 2007 | 67.19 | 0.60 A 015 2007 | 50.6 0.54 B
019 2007 66.8 0.54 A 087 2006 | 49.77 0.55 B
089 2007 | 65.53 0.57 B 025 2003 | 49.74 0.55 B
085 2008 | 65.01 | 0.58 B 040 2008 | 49.58 | 0.59 B
036 2009 | 64.79 0.44 B 085 2006 | 48.82 0.53 B
095 2006 | 64.27 | 0.56 B 125 2008 | 48.82 | 0.39 B
004 2007 | 63.97 0.55 B 096 2006 | 48.81 0.53 B
054 2008 | 63.97 0.51 B 016 2001 | 48.74 0.58 B
014 2007 | 63.96 | 0.58 B 087 2007 | 48.6 0.61 B
082 2007 | 63.45 0.57 B 030 2000 | 47.24 0.72 B
001 2009 | 62.85| 0.39 B 044 2008 | 46.31 | 0.51 B
017 2003 | 62.81 0.53 B 131 2007 | 46.2 0.54 B
149 2002 | 61.56 | 0.50 B 005 2006 | 45.71 | 0.52 B
002 2006 | 61.38 0.61 B 019 2008 | 45.59 0.50 B
120 2002 | 60.96 0.51 B 092 2001 | 45.32 0.56 B
082 2006 | 60.93 | 0.60 B 061 2008 | 44.27 | 0.49 B
093 2006 | 60.46 0.47 B 078 2008 | 43.96 0.52 B
134 2001 | 60.22 0.63 B 027 2008 | 42.22 0.51 B
063 2006 | 60.19 0.53 B 043 2005 | 39.92 0.58 B
115 2007 | 59.67 | 0.53 B 078 2009 | 39.84 | 0.45 B
002 2005 | 59.2 0.59 B 029 2001 | 39.3 0.56 B
103 2004 | 57.3 0.57 B 097 2004 | 39.14 0.49 B
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
045 2008 | 39.13 0.52 B 116 2007 | 13.57 0.47 C
084 2001 | 38.79 0.72 B 044 2009 | 12.78 0.45 C
066 2009 | 38.18 | 0.48 B 065 2008 | 10.29 | 0.54 C
059 2008 | 37.51 0.43 B 056 2006 10.2 0.55 C
104 2007 | 36.8 0.53 B 018 2009 | 10.16 | 0.49 C
072 2005 | 35.86 0.58 B 109 2005 | 10.13 0.52 C
069 2007 | 35.72 | 0.49 B 080 2007 | 8.984 | 0.55 C
068 2008 | 34.92 0.50 B 007 2008 | 7.827 0.47 C
034 2009 | 34.77 0.55 B 032 2008 | 7.704 0.48 C
072 2008 | 34.22 0.56 B 049 2006 | 6.177 0.53 C
048 2007 | 33.8 0.51 B 029 2007 | 5.895 0.51 C
020 2006 | 33.6 0.47 B 012 2009 | 5.553 | 0.46 C
042 2009 | 33.37 0.51 B 096 2001 | 4.923 0.56 C
029 2009 | 33.15| 0.45 B 055 2006 | 3.176 | 0.52 C
098 2006 | 31.11 0.46 B 118 2007 | 2.799 0.52 C
074 2007 | 30.85 0.54 B 064 2007 | -0.9238| 0.54 C
014 2006 | 30.32 | 0.61 B 036 2008 | -2.464| 0.54 C
067 2005 | 27.94 0.48 B 038 2002 | -2.894| 0.54 C
065 2001 | 26.95 | 0.46 B 037 2002 | -4.657| 0.53 C
090 2007 | 26.03 0.49 B 119 2007 | -4.938| 0.39 C
113 2007 | 25.96 0.55 B 092 2008 | -4.974| 042 C
132 2007 | 24.19 0.53 B 039 2007 | -7.075| 0.55 C
106 2004 | 23.95 0.50 B 091 2001 | -7.457| 0.53 C
049 2008 | 23.74 0.55 B 102 2006 | -7.724| 0.53 C
102 2009 | 23.57 0.48 B 081 2009 | -8.242| 0.48 C
048 2006 | 21.91 0.47 B 058 2008 | -8.464| 0.44 C
044 2006 | 21.89 0.48 B 047 2005 | -8.67 0.55 C
017 2007 | 21.06 0.31 B 083 2009 | -8.884| 0.49 C
010 2008 | 20.74 0.46 B 091 2007 | -10.02| 0.56 C
033 2008 | 20.31 0.47 B 095 2008 | -11.95| 0.59 D
087 2004 | 20.05 | 0.58 B 052 2006 | -12.5 | 0.54 D
146 2002 | 19.51 0.54 B 099 2009 | -134 0.44 D
051 2006 | 19.29 0.52 C 010 2009 | -14.26| 0.45 D
102 2007 | 18.94 0.56 C 061 2006 | -15.93| 0.54 D
023 2007 | 17.44 0.55 C 075 2007 | -17.1 0.52 D
020 2007 | 16.75 0.31 C 014 2008 | -17.67| 0.50 D
110 2008 | 15.98 0.43 C 057 2008 | -19.19| 0.54 D
022 2006 | 14.02 0.50 C 102 2001 | -19.97| 0.57 D
093 2005 | 13.92 0.49 C 048 2008 | -27.75| 0.48 D
071 2005 | 13.61 0.49 C 041 2006 | -31.92| 0.63 D
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
097 2007 | -33.56| 0.50 119 2006 | -70.43| 0.51 D
022 2007 | -37.89| 0.56 034 2007 | -72.93| 0.50
117 2006 | -39.65| 0.49 099 2006 | -73.17| 0.53
047 2007 | -43.16| 0.49 030 2006 | -88.06| 0.53
080 2006 | -51.11| 0.52
122 2007 | -67.43| 0.53

0|00

0|0|0|0|0|0

4) Government Livestock Farm Kalurot, District Bhakkar
Pedigree and Performance ( 305-day milk vyield) records of 4683
lactations of 1329 Sahiwal cows maintained at G.L.F Kalurk ot from 1977 -
201 4 were collected and analyzed to study the genetic effects using BLUP -
Animal Model. Out of 182 standing cows 3, 26, 33 and 120 belongedto A, B,
C and D category, respectively. The maximum breeding value in standing
cows was found 88.99 and the lowest value was found as -165.6 . There
were 49 cows with positive breeding value and 133 had negative breeding
value. (Table-7). Aver age accuracy of EBVOs was 45 %.

Accuracy was 60% to 13% in standing herds.

Table -7 Ranking of Sahiwal cows at GLF, Kalurkot

Brand # | YOB EBV | Accuracy| Rank Brand#| YOB EBV | Accuracy| Rank

657 2002 | 88.99 | 0.50 732 2003 | 33.38 | 0.40
674 2002 | 78.71 | 0.51 308 1996 | 33.19 | 0.44
796 2004 | 73.64 | 0.48 725 2003 | 32.12| 0.56
315 1996 | 51.97 | 0.42 553 2000 | 31.54 | 0.41
713 2003 | 47.77 | 0.39 665 2002 | 30.56 | 0.44
688 2003 | 44.01| 0.49 607 2001 | 29.41| 0.54
718 2003 | 42.98 | 0.39 006 2007 | 27.36 | 0.25
847 2005 | 41.26 | 0.58 729 2003 | 26.35| 0.39
691 2003 | 40.62 | 0.58 719 2003 | 25.54 | 0.40
513 1999 | 39.26 | 0.39 735 2003 | 25.08 | 0.36
077 2008 | 38.69 | 0.42 563 2000 | 24.36 | 0.41
680 2002 | 38.04 | 0.40 039 2008 | 20.72 | 0.43
606 2001 | 36.04 | 0.40 679 2002 | 20.61| 0.49
654 2002 | 33.7 0.36 548 2000 | 20.53 | 0.40
600 2001 | 33.66 | 0.42 406 1997 | 18.34 | 0.38
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
484 1999 | 17.34 0.36 C 550 2000 | -14.11|} 0.13 D
051 2008 | 16.41 0.37 C 618 2001 | -16.84| 0.40 D
715 2003 | 14.14 0.35 C 701 2003 | -17.42| 041 D
717 2003 | 8.578 0.37 C 061 2008 | -18.24| 0.45 D
581 2000 | 8.194 0.39 C 737 2003 | -21.35| 0.40 D
668 2002 | 7.265 0.35 C 757 2004 | -21.42| 0.33 D
749 2004 | 7.153 0.38 C 720 2003 | -24.94| 0.37 D
593 2001 | 5.551 0.36 C 637 2002 | -25.72| 0.37 D
521 1999 | 5.459 0.41 C 474 1999 | -26.17| 0.38 D
620 2001 | 5.378 0.43 C 911 2006 | -27.4 0.31 D
724 2003 | 5.269 0.38 C 920 2006 | -28.43| 0.37 D
754 2004 | 4.064 0.37 C 610 2001 | -30.35| 041 D
627 2001 | 3.618 0.40 C 651 2002 | -33.94| 0.50 D
664 2002 | 2.468 0.42 C 628 2001 | -35.64| 0.35 D
671 2002 | 1.755 0.49 C 459 1998 | -44.44| 0.37 D
653 2002 | 1.555 0.40 C 803 2004 | -46.41| 0.31 D
601 2001 | 0.8963| 0.43 C 576 2000 | -51.63| 0.40 D
591 2001 | 0.6609| 0.40 C 527 2000 | -55.33| 0.40 D
683 2002 | 0.1426| 0.37 C 966 2007 | -58.28| 0.48 D
801 2004 | -1.319| 0.33 C 052 2008 | -58.69| 0.51 D
716 2003 | -2.546| 0.40 C 903 2006 | -61.42| 0.50 D
852 2005 | -2.577| 0.31 C 931 2006 | -61.72| 0.51 D
534 2000 | -3.665| 0.45 C 960 2007 | -61.91| 0.47 D
726 2003 | -3.859| 0.37 C 926 2006 | -63.17| 0.49 D
848 2005 | -4.988| 0.33 C 032 2008 | -66.37| 0.49 D
667 2002 | -6.013| 0.33 C 826 2005 | -69.44| 0.51 D
572 2000 | -6.713| 0.44 C 820 2005 | -71.71| 0.51 D
500 1999 | -7.675| 0.36 C 902 2006 | -74.35| 0.48 D
393 1997 | -9.664 | 0.36 C 823 2005 | -75.8 0.51 D
730 2003 | -10.02| 0.40 C 890 2006 | -76.41| 0.50 D
762 2004 | -10.39| 0.39 C 869 2006 | -77.09| 0.54 D
712 2003 | -10.82| 0.36 C 841 2005 | -77.25| 0.50 D
705 2003 | -10.87| 0.39 D 929 2006 | -78.09| 0.49 D
609 2001 | -11.33| 0.42 D 939 2006 | -79.36| 0.50 D
734 2003 | -11.35| 0.42 D 696 2003 | -80.1 0.53 D
733 2003 | -11.44| 0.26 D 976 2007 | -81.19| 0.49 D
741 2003 | -13.3 0.35 D 760 2004 | -82.83| 0.52 D
673 2002 | -13.5 0.52 D 048 2008 | -83.51| 0.47 D
788 2004 | -13.52| 0.26 D 862 2005 -85 0.50 D
857 2005 | -13.76| 0.39 D 645 2002 | -85.25| 0.54 D
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Brand# | YOB EBV | Accuracy| Rank Brand# | YOB EBV | Accuracy| Rank
942 2007 | -85.29| 0.49 D 809 2005 | -109.3| 0.50 D
973 2007 | -85.51| 0.48 D 901 2006 | -109.7| 0.50 D
922 2006 | -86.57| 0.49 D 037 2008 | -110.3| 0.51 D
642 2002 | -86.72| 0.53 D 844 2005 | -110.5| 0.51 D
999 2007 | -87.31| 0.49 D 899 2006 | -110.5| 0.49 D
036 2008 | -87.44| 0.47 D 019 2008 | -110.5| 0.45 D
882 2006 | -88.85| 0.50 D 946 2007 | -112 0.48 D
874 2006 | -90.7 0.48 D 900 2006 | -112.8| 0.48 D
817 2005 | -92.81| 0.53 D 921 2006 | -113.7| 0.49 D
080 2008 | -93.73| 0.48 D 872 2006 | -114.4| 0.48 D
072 2008 | -95.12| 0.48 D 878 2006 | -116.4| 0.52 D
825 2005 | -95.18| 0.51 D 923 2006 | -116.9| 0.48 D
806 2004 | -95.7 0.52 D 639 2002 | -120.5| 0.53 D
808 2004 | -96.03| 0.51 D 953 2007 | -120.5| 0.49 D
974 2007 | -96.11| 0.50 D 839 2005 | -120.6| 0.52 D
070 2008 | -96.22| 0.47 D 075 2008 | -121.6| 0.45 D
776 2004 | -96.25| 0.53 D 830 2005 | -123.4| 0.50 D
802 2004 | -96.66| 0.52 D 660 2002 | -126 0.50 D
963 2007 | -96.97| 0.48 D 894 2006 | -126.8| 0.50 D
927 2006 | -98.21| 0.49 D 009 2007 | -126.8| 0.48 D
012 2007 | -98.99| 0.49 D 758 2004 | -128.1| 0.51 D
952 2007 | -99.41| 0.49 D 871 2006 | -129.6| 0.51 D
972 2007 | -99.49| 0.48 D 925 2006 | -130.3| 0.51 D
913 2006 | -100.1| 0.51 D 854 2005 | -132.3| 0.48 D
709 2003 | -100.5| 0.53 D 885 2006 | -133.1| 0.50 D
934 2006 | -101.2| 0.48 D 892 2006 | -133.5| 0.60 D
912 2006 | -101.6| 0.51 D 097 2009 | -133.6| 0.47 D
916 2006 | -104.1| 0.50 D 836 2005 | -140.1| 0.51 D
907 2006 | -104.7| 0.53 D 928 2006 | -143.9| 0.48 D
985 2007 | -104.7| 0.50 D 024 2008 | -145.5| 0.48 D
896 2006 | -106.6| 0.48 D 910 2006 | -146.7| 0.46 D
745 2003 | -107.1| 0.50 D 906 2006 | -150.2| 0.47 D
827 2005 | -107.6| 0.52 D 941 2007 | -162.7| 0.59 D
937 2006 | -108.4| 0.50 D 917 2006 | -163.4| 0.50 D
769 2004 | -108.6| 0.48 D 908 2006 | -165.6| 0.58 D
023 2008 | -108.7| 0.49 D
978 2007 | -108.9| 0.48 D
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5) Livestock Experiment Station Fazil Pur, District Rajin Pur

Pedigree and Performance ( 305-day milk vyield) records of 1739
lactations of 542 Sahiwal cows maintained at LES, Fazil pur from the year
1977 -2014 were used for genetic evaluation by using BULP - Animal Model.
The standing herd comprised of 20 0 Sahiwal cows on 30 -06-2014. Twenty
six had positive BV and 174 cows were found having negative Breeding
Values, respectively. ~ Amongst the standing strength 2,15,14and 169 cows
were fall in A, B, C and D category, respectively. The breeding value in this
standing herd ranged from 91.97 to -240.6 kg (Table -8). The accuracy of

EBV6s was found 62% to 25% with an aveage

Table -8 Ranking of Sahiwal cows at LES, Fazilpur

Brand # | YOB EBV Accuracy| Rank Brand # | YOB EBV Accuracy| Rank

045 2001 [91.97 |0.33 037 2001 |4.823 | 0.37

753 1996 | 65.89 | 0.38 788 1997 | 3.563 | 0.42

824 1998 | 61.2 |0.53 917 2000 |1.816 |0.47

883 1999 | 52.65 | 0.40 795 1997 |-2.32 |0.46

837 1998 | 44.38 | 0.54 087 2004 |-4.34 |0.38

044 2001 |44.32 | 0.35 722 1995 | -4.346 | 0.55

039 2001 |44.25 | 0.33 898 2000 |-7.033 | 0.50

763 1996 | 43.55 | 0.49 921 2000 |-10.64 | 0.50

916 2000 |39.79 | 0.36 801 1997 |-14.5 | 0.56
981 2002 |36.26 | 0.33 942 2001 |-17.59 | 0.53
053 2002 | 35.22 | 0.35 061 2003 |-17.76 | 0.30
146 2006 | 27.48 | 0.38 896 2000 |-20.92 | 0.62
924 2000 |25.97 |0.53 919 2000 |-21.17 | 0.50
749 1996 | 23.05 | 0.35 939 2001 |-21.46 | 0.45
782 1997 | 22.35 | 0.35 948 2001 |-21.95|0.51
877 1999 |20.01 | 0.35 056 2003 |-22.23 | 0.35
783 1997 |19.43 | 0.52 052 2002 |-23.46 | 0.31
822 1998 | 15.84 | 0.37 944 2001 |-26.26 | 0.52
920 2000 |15.19 | 0.59 935 2001 |-26.4 |0.44
047 2002 |10.81 | 0.37 225 2007 |-26.51 | 0.46
979 2002 | 7.109 | 0.31 048 2002 |-26.74|0.31
057 2003 |6.468 | 0.35 887 2000 |-27.3 |0.53
830 1998 |6.013 | 0.55 069 2004 |-27.51|0.30
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