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Table 2. The average price of cost items used in economic evaluation section (based on the year of 2020)
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Table 3. Total genotypic value, inbreeding coefficient, milk yield (kg) and fat percentage changes (year O - last year)
under different selection strategies during 30 years
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Table 4. Genetic trend of milk production (kg) and fat percentage with test of significance of different selection
scenarios for buffaloes of Khuzestan during 30 years
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Figure 1. Phenotypic trend of milk production from different progeny testing selection programs (PT) during 5
studied generations (first number: milk recording percent including of 20, 50, 80 and 100% and second number:
artificial insemination ratio including of 20, 50, 80 and 100 %)
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Figure 5. Total cost and revenue of proposed selection programs* during 30-year selection

= PT20-50 (e gume il duoyd Yo g s (653,65, o> Yo b 25 (y905] = PT20-20 (o gime guili 1o)d A g Comon (553,55, duoyd Voo b Jgame el =US100-8%
20y3 Ve b gl o905l = PT20-100 «coume dli doyd A g (625355, 2oy> Yo b 2l (905l = PT20-80 «cgiume pmdli doyd B+ 5 (£,55,55, dop> Vo b gl (9051
(Fgan Tl 103 De 5 5553555y 80)3 Be L gl (g0l = PTE0-50 (o ghme gl 30)3 ¥ 5 (65355 403 O b gl (y9051 = PT50-20 ¢ o gime gl V- + 5 (565,65
A bzl o903l = PT80-20 ¢ e giums pudli doyd Voo g (65:53,55 ) o> 0+ L 2l 903l = PT50-100 (e gine el juoyd Av g (6365355, o pd B+ b 2l (y5051 = PT50-80
Av g (552,55, 1oy Ae L glis (ygofl = PTBO-80 o gias gudls o3 B+ 5 (653,55, b0y Ar o 5 (905 = PTBO-50  sogiimo il 103 Yo g Cuma (552,65, Aoy
Gl 10)0 Vo g Camer (6550,55) 20y3 Vo b gl (el = PT100-20 «osimn gl 1o)3 Vor 5 (653,58, 1oy Ar b gl (ygof] = PTB0-100 (e gice il oo
=PT100-100 § coume zmili Loy Ar g (553,55, Juoyd Voo b 2l (905l = PT100-80 (o giumo i 1oy B g (553,55, doyd Voo b gl 905l = PT100-50 ¢ giuae

wigd obul cov bals i, wlasb oS
(YA) 2l oo

@ 0 gl slaayia (eghan il gobaw (083)l5 L
il g (650,55 ) i il Ll ol ddlol laa e
gl ogeil oloibn B sladsby gl (egtas
9 $x5055) golaw RIPl L & b oy )‘3@“

P GIE ol egran il maw (RIEL pinen

0 JSb 0 &S jeboled Ll dgpaie ols l.fbc\u)!b
aliyy sl delo iy g diase oyt 90 oMo
Joyd Voo g 5)53)95) Jopd Voo bzls ge5] Ol
])Juo)]a.ﬁ)l 5w] D.Lo‘ Cawddy L;c%mc.&l»
a.la.w Loy Y. l.: CL.: u}o)l 4\01:).:) PT20100 A.ol.:).g cJuoI).)
S 2lioo ((Sgiae gl maw 20> Vv g (625355,
2L el weby ol pieS o aiiza Jl )3y s
il Sl by cppcwle plaisd yobs adlae
A Al oolasdl

5 25 ogefl ol ety (slossliy > oS ssb
9 65055 Cglite lacuns ol p (Jgene L]
s o Sl S 15 St ey il
lads (S5 Copbn p i Jl b egian
Ogel aebp pogas 5> andl bl o adllas 3)90 inegls
sy ol (Jlad gla s slaws il b oS b o) 51 zbs
olej e 30 Iy SRl L6390 ufl?w' ol

s gl 1003 Ve v g 5,59)65) w03 Ver b gls (o)l

ol 5 ol dolys iol38l (cly odelcanda gls
bl gly (sohae mdli 9 35255, phesw F1 2
F o bl asby cpl ) o9 Jutin 2o (g0l
ol 5 elp> (Il sy ot (650,55 gskaw
Ol opl &l 02 ooins gudl Moy B & V-
£+ PTs0s0 4 PTsg20 jl eduoyd> YO PTo050 4 PT2020 sl
4 PTao020 jl 9 2oy Y& PTeoso 4 PTeozo jl cdoyd
ol 60l Cawsddy 3o y3 Y8 PT 10050
acly dlo¥s 093 JS sl 3 ond fols  iljél
Wgo Yore b aalllan 590 Cumex sl g5 i905] bl
Cunl (Bl (ppioman 5 (636525955 9 CleMbl e | 8L
WS Cygo My Ll g 3Sles dg Cax &
Jbay cudy chn S AVl (S5 i
SYL 5 obal glacad 5 4558 C)l&)j“o] 09 g g0
S sboasly ) Nlge @l Ggejl laasky 5
men (B) ML yide (eotan gl jl edlitul b (S
by 652,555 slaasly 5l o pp 53 bals (35 3)lg
Mo pl &8 2pdsy dalgs deu0 |y A5 g (Sf (abj))
gme (Bl Bl pie S lsiea adl b
L Lfbu] ln).g.wl Loy ol ol dl.b:f‘b &S (B9 g g0
S5 plgicen (S sgbar (VA) 290 4iB9)5 Lol plo
am3n Lol |y Waals 2el )3 (555 s ilsil &
S5 b)) 4 oS (gl saslcwna Ky Ll


http://dx.doi.org/10.52547/rap.12.32.167
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.19.2
http://rap.sanru.ac.ir/article-1-1188-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22518622.1400.12.32.19.2 ]

[ DOI: 10.52547/rap.12.32.167 ]

A\\A

I sl ol

g djp Jlo g b My Cho (Sw8j cdyin (S5
Courez Mo Vo b zli g0l Clocsl aeliy calpy iSTas
doliyy Cov Cumon duoyd Vov g (650,65, Ly Cod
sskaiedy 9 QL g (bl aclyy JeeSS Cag b

—dipe U o)l &g s caslie (6015 Mol ol S )]
Wi e sk 3l odleidy gl (el asby (il
[uir wt.n Ct’d Slass b g u.»bwl (_'Jl?? L;Laa).l
Tl Sglite lacuns lojer (wyp (Jlb sloy (yes
9 dalllas Dyg0 8IS g Cpad f).w;l )‘ ol 9 SHuae

Voo gl IYY oleis /,@;5\53 s ob Sladg clouingsy

Copd s &S canly libl 5o e sy il
Sty Cuol atdl il coins gl aaw i)l
bl gaadly b (Seny ey _ui%’.‘}é| 5 s
bil gyl edlital 5 2o (gajl sl 5> (S5
5 4Rjp n Foae il 5 (5055, e Orized
Syobas izl Uzl yeejl bl sladsly Lol )y
gaw GRIEl Gened 9 (659,55 gohw (Il &S
odalin JS Woly 5 b o il csuas il

.3)5 )1)5 d,\m 09/5 dl)f LS'JL?(“‘“’:’ d[mdabﬂ O 39‘“’@
w55 Woj)) Slyss bl cadlas 3)90 glaiegls

F%)

1. Aspilcueta-Borquis, R.R., R.C. Sesana, M.H.M. Berrocal, L.D.O. Seno, A.B. Bignardi, L.EIl Faro,
L.G. de Albuquerque, G.M.F. de Camargo and H. Tonhati. 2010. Genetic parameters for milk, fat and
protein yields in Murrah buffaloes (Bubalus bubalis Artiodactyla, Bovidae). Genetics and Molecular
Biology, 33(1): 71-77.

2. Bijma, P. and M. Rutten. 2002. Lecture notes for the Selection workshop. Animal Breeding and
Genetics Group, Wageningen University, the Netherlands.

3. Brisbane, J.R. and J.P. Gibson. 1995. Balancing selection response and rate of inbreeding by including
genetic relationship in selection decisions. Theoretical and Applied Genetics, 91: 421-431.

4. Castillo, G., B. Moioli and F. Napolitano. 2001. Estimation of genetic parameters of some productive
and reproductive traits in Italian buffalo. Genetic evaluation with BLUP-Animal Model. Asian-
Australian Journal of Animal Science, 14(6): 747-753.

5. Cunningham, E.P. 1999. The application of biotechnologies to enhance animal production in different
farming systems. Livestock Production Science, 58: 1-24.

6. Da-you, F.A.N., X.U. Shang-zhong, L.l. Jun-ya, R.E.N. Hong-yan and Y.A.N.G. Xue-li. 2008.
Genetic and statistical analysis between production traits and secondary traits in Chinese Semintal.
Acta Veterinaria et Zootechnica Sinica, 39(8): 1025-1032.

7. De Boer, 1.J.M. and J.A.M. Van Arendonk.1994. Additive response to selection adjusted for effects of
inbreeding in a closed dairy cattle nucleus assuming a large number of gametes per female. Animal
Production, 58: 173-180.

8. Dekkers, J. 2001. Economic aspects of applied breeding program. Notes for summer short course.
University of Guelph. June 9-13. Available on: www.cgil.uoguelph .ca /pup /theses/Ansell /chapter5,
references.pdf.

9. Dekkers, J.C.M. 1992. Structure of breeding programs to capitalize on reproductive technology for
genetic improvement. Journal of Dairy Science, 75: 2880-2891.

10. Deputy of Khuzestan Animal production improvement. 2020. The statistics of livestock population in
2020., Khuzestan Agriculture Jihad Organization (In Persian).

11. Hasanpur, K., S.A. Rafat, A. Javanmard and D. Kianzad. 2019. Investigation of non-genetics factors
affecting milk-fat content and milk-fat percentage curves' parameters in Azeri and Khuzestani buffalo
breeds. Research on Animal Production (Scientific and Research), 10(26):113-121 (In Persian).

12. Kluyts, J.F. 2004. The development of economic selection indices for the Simmental breed in South

Africa. Ph.D. Thesis, Faculty of Natural and Agricultural Sciences, Department of Animal, Wildlife
and Grassland Sciences, University of the Free State. Bloemfontein.

13.Lindhe, B. and J. Philipsson. 1998. Genetic correlations between production with disease resistance
and fertility in dairy cattle and consequences for total merit selection. Acta Agriculturae Scandinavica,
48 pp.

14. Lohuis, M.M., B. Sivanadian and J.C.M. Dekkers. 1997. Expected responses from selection indexes.
Dairy Research Report, University of Guelph Publication.

15. Mashayekhi, M.R, B. Taheri Dezfuli, B. Alemzadeh, S. Shafiee and H. Badavi. 2008. Buffalo
breeding in Khuzestan. Committee of Khuzestan Extension and Farming System Publication, 20-23.
(In Persian).

16. Meuwissen, T.H.E. 1998. Optimizing pure line breeding strategies utilizing reproductive technologies.
Journal of Dairy Science, 81: 47-54.

17. Meyer, K. 2007. Wombat-A tool for mixed model analyses in quantitative genetics by restricted
maximum likelihood (REML). Journal of Zhejiang University Science B, 11: 815-21.


https://rap.sanru.ac.ir/article-1-1023-en.html&sw=Buffalo
https://rap.sanru.ac.ir/article-1-1023-en.html&sw=Buffalo
https://rap.sanru.ac.ir/article-1-1023-en.html&sw=Buffalo
http://dx.doi.org/10.52547/rap.12.32.167
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.19.2
http://rap.sanru.ac.ir/article-1-1188-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22518622.1400.12.32.19.2 ]

[ DOI: 10.52547/rap.12.32.167 ]

I sl e
WA e ($353)55 5 9 (Soman gill Bt polaw b LS (yg0jl Gl sladel y (oolaidl g (S55 oL

18. Minervino, A.H.H., M. Zava, D. Vecchio and A. Borghese. 2020. Bubalus bubalis: A Short Story.
Frontiers in Veterinary Science, 7: 1-15.

19. Moaeen-ud-Din, M. and G. Bilal. 2016. Genomic selection of Nili-Ravi buffalo: A choice for buffalo
breeders. Buffalo Bulletin, 35 (4): 595-605.

20. Nicholas, F.W. 1996. Genetic improvement through reproductive technology. Animal Reproduction
Science, 42: 205-214.

21.Nigm, A.A., S.A. Abdel-Salam, M. Elsayed, R.R. Sadek and A.S. Abdel-Aziz. 2005. Preliminary
results on use of the open nucleus breeding scheme for improving milk production of Egyptian
buffalo. Egyptian Journal of Animal Production, 42(1): 1-9.

22.0mer, M.B. 1994. Effect of inbreeding coefficient and genetic parameters on productive and
reproductive traits in Egyptian buffaloes. Ph.D. Thesis, Faculty of Alex. University, Egypt.

23. Quinton, M., C. Smith and M.E. Goddard. 1992. Comparison of selection methods at the same level
of inbreeding. Journal of Animal Science, 70: 1060-1067.

24.R Development Core Team. 2019. R: A Language and Environment for Statistical Computing.
Vienna, Austria: R Foundation for Statistical Computing. https://www.R-project.org.

25.Rezaee, M. and J. Fayazi. 2017. Estimation of inbreeding in buffalo population of Iran. Quarterly
Journal of Veterinary Histobiology, 4(1): 14-16 (In Persian).

26.Rosati, A. and L.D. Van Vleck. 2002. Estimation of genetic parameters for milk, fat, protein and
Mozzarella cheese production for the Italian river buffalo Bubalus bubalis population. Livestock
Production Science, 74: 185-190.

27.Salehinezhad, M., G. Asgari Jafarabadi and A.A. Sadeghi. 2016. Stochastic simulation of different
breeding scenarios of open nucleus strategy for genetic improvement of Iranian native buffaloes.
ARPN Journal of Agricultural and Biological Science, 11(1): 37-41.

28.Seno, L.O., J. Fernandez, V.L. Cardoso, L.A. Garcia-Cortes, M. Toro, D.O. Santos, L.G.
Albuquerque, G.M.F. de Camargo and H. Tonhati. 2012. Selection strategies for dairy buffaloes:
economic and genetic consequences. Journal of Animal Breeding and Genetics, 1-13.

29.Seno, L.O., V.L. Cardoso, L. El Faro, R.C. Sesana, R.R. Aspilcueta- Borquis, G.M.F. de Camargo and
H. Tonhati. 2010. Genetic parameters for milk yield, age at first calving and interval between first and
second calving in milk Murrah buffaloes. Livestock Research for Rural Development., Volume 22,
Article #38., from http://www.lrrd.org/lrrd22/2/sen022038.htm.

30. Taheri Dezfuli, B., A. Nejati Javarmi, M.A. Abbasi, J. Fayazi and M. Chamani. 2012. Performance
evaluation and estimation of genetic parameters for production and reproductive traits of buffaloes in
Khuzestan province. Journal of Veterinary Medicine, 8(3): 45-53 (In Persian).

31.Taheri Dezfuli, B. and L. De Seno. 2016. Investigation of responses to selection for milk traits in
dairy buffalo of Iran based on three sale situations. Buffalo Bulletin, 35(3): 405-415.

32. Taheri Dezfuli, B. 2019. Estimation of economic value for production, reproductive and survival traits
of buffaloes of Khuzestan province in two milk sale conditions. Research on Animal Production
(Scientific and Research), 10(26): 90-103 (In Persian).

33. Thevamanoharan, K., W. Vandepitte, G. Mohiuddin and K. Javed. 2002. Animal model heritability
estimates for various production and reproduction traits of NiliRavi buffaloes. International Journal of
Agriculture and Biology, 40(3): 357-361.

34.Tonhati H., F.B. Vasconcellos and L.G. Albuquerque. 2000. Genetic aspects of productive and
reproductive traits in a Murrah buffalo herd in Sao Paulo, Brazil. Journal of Animal Breeding and
Genetics, 17(5): 331-336.

35. Tonhati, H., M.F. Ceron-Munoz, J.A. de Oliveira, L. El Faro, A.L.F. Lima and L.G. De Albuguerque.
2008. Test-day milk yield as a selection criterion for dairy buffaloes (Bubalus bubalis Artiodactyla,
Bovidae). Genetics and Molecular Biology, 31(3): 674-679.

36. Vasconcellos, B.F. and H. Tonhati. 1998. Inbreeding and its effects on some productive and
reproductive traits in a Murrah buffalo herd. Journal of Animal Breeding and Genetics, 115: 299-306.

37.Yadav, M.P. 2004. Prospects of improving buffalo production in India. Proceedings of the 7th World
Buffalo Congress, Invited papers, Philippines, 69-70 pp.


https://www.r-project.org/
http://jvh.iau-shoushtar.ac.ir/issue_113873_113874.html?lang=en
http://www.lrrd.org/lrrd22/2/seno22038.htm
http://dx.doi.org/10.52547/rap.12.32.167
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.19.2
http://rap.sanru.ac.ir/article-1-1188-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.22518622.1400.12.32.19.2 ]

[ DOI: 10.52547/rap.12.32.167 ]

Research on Animal Production, Vol. 12, No. 32, SUmmer 2021 ........c.ooiuiiiieitii e 179

Genetic and Economic Evaluation of Progeny Testing Selection Programs with
Different Levels of Artificial Insemination and Milk Recording for Breeding of
Khuzestani Buffalo

Bahareh Taheri Dezfuli*

1- Scientific Board of Animal Science Research Department, Khuzestan Agricultural and Natural Recourses
Research and Education Centre, AREEO, Ahwaz, Iran (Corresponding author: bahare.taheri@gmail.com)
Received: March 31, 2021 Accepted: May 2, 2021

Abstract

In this study, in order to genetic and economic evaluation of the progeny testing selection
program and the usual selection program of buffaloes in Khuzestan, 3000 buffalo cows were
simulated using R program. In each progeny test programs, different levels of milk recording
(100, 80, 50 and 20%) and artificial insemination (100, 80, 50 and 20%) were used and in usual
program, the selection was based on pedigree information of male calf and its mother milk
production. In the selection index, two traits of milk production and fat percentage were
considered. The studied programs were compared based on genetic improvement, production
changes, total genotypic value and costs and revenues of programs. In study of selection
programs, it was observed that with increasing the proportion of herds covered by artificial
insemination, genetic progress and changes in total genotypic value were increased in progeny
testing programs. This increasing was also observed for the cost and revenue of each of
considered programs. In addition to artificial insemination, the milk recording system was also
effective in increasing the two parameters of cost and revenue. However, the additional costs of
using milk recording system and artificial insemination were offset by increased revenue from
performance of better buffaloes. In general, based on changes in total genotypic value, genetic
improvement of milk production and minimum cost and maximum income of the programs, the
progeny testing selection program with 20% of milk recording and 100% of artificial
insemination was selected for buffalo herds as the suitable progeny testing program.

Keywords: Buffalo, Cost, Genetic improvement, Khuzestan, Progeny testing
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