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3 Milk test day records

4 Lactation curve parameters
3 Peak milk yield

¢ Persistency

" Total lactation milk yield

8 Central tendency measure
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Table 1. Some statistical characteristics of the data used in the present research
Characteristics Statistics

Total Number of Milk Test Day Records 11,723,100

Total Number of Milk Test Day Records in

Lactation 1 5,140,563
Total Number oi 1;/(I:itlal<ti"(l)"§s; Day Records in 3.971.370
Total Number oi z/iilalii"(l;ss; Day Records in 2611,167
Total Number of Cows with Records 777,991
Total Number of Sires 8,088
Total Number of Dams 497,682
Total Number of Herds 579
Total Number of Calving Years (1995-2020) 27
Total Number of Provinces 26
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Table 2. Least square means of the statistical traits associated with milk test day records of Iranian dairy
cows in different provinces

Province* . Trait™
Min. Max. Mean SD CV% P25 P75 IQR
Alborz 22.75 40.46 32.10 6.15 19.49 27.97 36.47 8.50
Ardabil 16.70 3345 25.18 5.95 2321 21.05 29.36 831
Chaharmahal and 27.40 48.33 38.89 7.49 20.05 34.02 44.25 10.23
Bakhtiari
East Azerbayjan 23.48 41.77 32.62 6.32 19.70 28.28 36.95 8.67
Fars 24.32 40.90 32.70 6.10 19.17 28.41 37.06 8.66
Gilan 20.58 35.90 28.64 536 18.73 24.93 32.48 755
Hamadan 23.44 41.16 32.64 6.24 19.48 28.48 36.96 8.49
Isfahan 23.77 41.74 33.45 6.43 19.70 29.17 38.07 8.90
Kerman 22.70 38.79 30.88 5.63 18.79 27.01 34.82 7.81
Kermanshah 20.30 39.47 30.16 6.74 22.86 25.82 34.64 8.82
Khuzestan 20.26 39.57 30.39 6.93 23.36 25.70 3530 9.60
K"hg‘luﬁxﬁd Boyer 5336 45.62 35.61 734 2148 30.96 40.81 9.85
Kurdistan 24.29 45.52 35.75 751 21.92 30.85 41.14 10.29
Lorestan 2272 38.65 30.90 5.76 18.77 26.88 35.07 8.20
Markazi 2291 38.38 30.95 5.52 18.28 27.26 34.80 7.54
Mazandaran 23.98 4376 3421 7.09 21.18 29.34 39.29 9.95
North Khorasan 23.19 44.63 34.80 738 21.66 29.93 40.06 10.14
Qazvin 22.60 40.75 32.12 6.22 19.72 27.93 36.54 8.60
Qom 2031 40.94 30.60 725 23.48 25.62 35.55 9.93
Razavi Khorasan 22.86 40.96 3227 621 19.68 28.03 36.68 8.65
Semnan 20.79 36.72 29.07 5.47 18.93 2535 32.99 7.64
South Khorasan 22.08 39.26 31.27 5.95 18.98 27.26 35.64 8.38
Tehran 22.00 39.62 31.31 6.11 19.85 27.19 35.68 8.49
West Azerbayjan 23.66 41.43 32.88 6.27 19.35 28.74 37.20 8.47
Yazd 22.57 39.64 31.64 6.06 19.64 27.57 36.01 8.44
Zanjan 20.09 37.52 29.39 5.88 20.28 25.57 33.50 7.94

**Sorted in alphabetical order
*All traits (including Min.: Minimum, Max.: Maximum, Mean: Average, SD: Standard Deviation, P25: 25%
Percentile, P75: 75" Percentile, IQR: Inter Quartile Range) except for CV (Coefficient of Variation) are in Kg.
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22 Least squares analysis of variance
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Table 3. Least square means of the statistical traits associated with milk test day records in different
calving years of Iranian dairy cows

. Trait*
Calving Year

Min. Max. Mean SD CV% P25 P75 IQR
1995 16.77 32.74 25.11 5.61 22.35 21.10 29.30 8.20
1996 17.40 31.71 24.81 522 21.24 21.13 28.58 7.45
1997 17.52 33.94 25.82 5.84 22.42 21.70 30.02 8.32
1998 17.96 34.51 26.54 5.83 2191 22.46 30.79 8.32
1999 18.53 35.10 27.02 5.94 21.98 22.83 31.31 8.48
2000 18.94 35.73 27.61 5.95 21.62 23.47 31.89 8.42
2001 19.22 36.56 28.10 6.19 22.04 23.74 32.57 8.83
2002 19.36 36.59 28.27 6.10 21.74 24.01 32.68 8.67
2003 20.22 37.18 29.02 597 20.73 24.88 33.29 8.41
2004 20.64 37.74 29.53 6.00 20.48 25.41 33.82 8.41
2005 21.45 38.44 30.39 591 19.65 26.43 34.57 8.15
2006 21.58 39.85 31.22 6.33 20.53 27.09 35.63 8.54
2007 22.16 40.27 31.67 6.33 20.25 27.43 36.11 8.68
2008 21.97 40.72 31.92 6.58 20.87 27.49 36.60 9.11
2009 21.83 40.96 31.75 6.76 21.53 27.12 36.56 9.44
2010 23.93 42.65 33.76 6.59 19.77 29.41 38.35 8.95
2011 24.19 43.01 34.08 6.57 19.56 29.74 38.67 8.93
2012 24.60 43.61 34.68 6.53 19.12 30.41 39.24 8.83
2013 25.24 44.77 35.57 6.72 19.27 31.16 40.26 9.10
2014 25.82 46.07 36.55 6.93 19.33 32.03 41.37 9.34
2015 26.19 46.48 36.92 7.09 19.57 32.27 41.88 9.61
2016 26.77 47.08 37.60 6.98 18.87 33.09 42.45 9.36
2017 27.11 47.55 38.01 7.05 18.83 33.46 4291 9.45
2018 27.45 47.08 37.91 6.81 18.24 33.55 42.63 9.08
2019 28.14 47.83 38.63 6.90 18.12 34.19 43.40 9.22
2020 28.11 46.78 37.93 6.61 17.70 33.70 42.46 8.75

*All traits (Min.: Minimum, Max.: Maximum, Mean: Average, SD: Standard Deviation, P25: 25 Percentile,
P75: 75" Percentile, IQR: Inter Quartile Range) except for CV (Coefficient of Variation) are in Kg.
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Table 4. Annual change trend for the statistical traits associated with milk test day records in Iranian

dairy cows

Trait* Parameter Estimation SE T Value R’ P Value
Min. Iptercept . -931.180 19.582 -47.553 0.0001
Regression Coefficient 0.475 0.010 48.698 0.990 0.0001
Max. Ir_ltercept . -1293.345 37.038 -34.919 0.0001
Regression Coefficient 0.664 0.018 36.015 0.982 0.0001
Mean Ir_ltercept . -1149.445 26.106 -44.031 0.0001
Regression Coefficient 0.588 0.013 45.254 0.988 0.0001
SD Intercept -111.949 10.714 -10.449 0.0001
Regression Coefficient 0.059 0.005 11.043 0.836 0.0001
cv Intercept 361.428 28.061 12.880 0.0001
Regression Coefficient -0.170 0.014 -12.157 0.860 0.0001
P25 Iptercept . -1112.457 25.305 -43.961 0.0001
Regression Coefficient 0.568 0.013 45.055 0.988 0.0001
P75 Ir_ltercept . -1206.937 30.344 -39.776 0.0001
Regression Coefficient 0.619 0.015 40.977 0.986 0.0001
IQR Intercept -94.596 16.581 -5.705 0.0001
Regression Coefficient 0.051 0.008 6.234 0.618 0.0001

*All traits (Min.: Minimum, Max.: Maximum, Mean: Average, SD: Standard Deviation, P25: 25" Percentile,
P75: 75" Percentile, IQR: Inter Quartile Range) except for CV (Coefficient of Variation) are in Kg.
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24 Wilmink's exponential function



VO VF-0 )Lec' A o)l.o.& o 0,93 ‘P‘o Lso‘)ac\.sﬁt){.a‘dlm

2 ““‘M::‘\ g 6
HHEN =
A =
DX A

17

a
16
15 13
14

PTG olael) ol pl s (Bl s (9031 395 13,55, CV g Mean Max Min kil olie gaildle ol s ) JSib
(Cawl 1YAR GIYYF ol s lu goacds Lid cod yas o plo bxo (59,
Figure 1. Annual changes for statistical traits of Min, Max, Mean and CV of milk test day records in

Iranian dairy cows (figures of 1 to 26 in the circle circumstance represent years of 1995 to 2020,
respectively)
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Table 5. Least square means of the statistical traits associated with milk test day records in different

parities, calving seasons and genotypes of Iranian dairy cows
Trait*

Effect Levels Min. Max. Mean SD CVv P25 P75 IQR

1 23.89* 38.05¢ 31.37¢ 491¢ 16.15¢ 28.27* 34.71¢ 6.44¢

Lactation 2 22.30° 40.81° 31.94° 6.49° 20.93° 27.54° 36.53° 8.99P
Number

3 21.10¢ 42.86* 32.51* 7.68* 23.81* 27.19¢ 38.07* 10.88*

Spring 22.00¢ 39.99¢ 31.28¢ 6.30¢ 20.56" 26.97¢ 35.71¢ 8.74°

Season of Summer 22.55P 39.63¢ 31.55¢ 5.96¢ 19.49¢ 27.61¢ 35.71¢ 8.11°¢

Calving Au'tumn 22.92* 41.13° 32.612 6.38" 19.92¢ 28.38;" 37.12° 8.74°

Winter 22.24¢ 41.56* 32.32 6.80% 21.21* 27.70 37.20° 9.50?

Grade 22.41° 40.55° 31.92° 6.36" 20.31* 27.65° 36.41° 8.77*

(;I;e}llll:)et;);e Hl;ll;E:in 22.44* 40.60* 31.96* 6.36" 20.29* 27.69* 36.46* 8.77*

*All traits (Min.: Minimum, Max.: Maximum, Mean: Average, SD: Standard Deviation, P25: 25 Percentile,
P75: 75" Percentile, IQR: Inter Quartile Range) except for CV (Coefficient of Variation) are in Kg.

Mean «(P<:/:++)) Max (P<-/--#Y) Min L] Slio Slu,e Jloas oSle an) sl L awlie o
Sl 5y b alie a8 551 25,5 et Lol slaglS (gl (P<+/+++1\) P75 5 (P</+++Y) P25 (P<:/+++ )
Sl 6 gl sudgs g samalie 5 bl sl slite Slas lidayl o a5 cusl Kavoosi (2022) s i
T Sl Jaw G5l o1 o a5 (Doosti Toosechalaki ef al., 2024) i 0 (Jlo gl ol oo ool
ity 5T b Lo iy e s oslisd ol 3 il s slaglS (598 sionie oo sl 57
Lags oas ploxl Bz ) (uizmen Oy 4 slagls I i pliale Juol slagls j3 (83,0d (lygs p0 b iy
ool ooy 50 s oy Jlade gl ode] Cawsas polie ool Jol oK s slaglS g9, » Farhangfar et al. (2023)
Geioss 50 g 4y slagls 5l 285 cubiade ool lagls 5o (395 SLl @b sla el (wlol 2 ool o) (o0 705
Slagls 5o 65,50 (6l osd gzl b 903l 59, 183,95, Sla e JBlo> . 55Le Mohammad Panah ez al. (2014)
b b yo ylel Slao b alaly 50 g pol> imgh )0 09 an; slogls ;o sel Cawsas e 51 58,5 ool pl cpliads Jool
rliide Jool 5 4n ciss £55 39 ot P<-IVEOA) IQR 5 (P<-/VFEY) CV (P<-/52) SD ols oo, psls
SRy polas aS el glaze Farhangfar er al. (2023) .ixs slaadl L as (P>+/+0) cuslas 0525 (5,lo cixe S
Dgr iy slogls 20l pola 5l sin (ol pliade sl slaglS sly (959 LIS sl bl ool auloxs)
Sl sl Sl Dl g 5 lore Sl ol i eSSl (Ll (sla (Sg ols i (raghy nl slaazily

(il ogh (ol (Jaima Jolge )*-’L’ o ool Gaed sl 5o i sesl 55, So,sS, (Sl (e (el g pge



‘A Ol 5 (6,15 Syl S Sy 2 Sam 9 (9,0 e Jolse (S ]

)1 18 (Sla Ol ganels 5 Olass oy Gl Szl 2 4) Gl o395 €58 iaren 5 Gl e 9 Jad 5 Jlo

bd o Slas 5ol Gae3l 55, 10,55 5l esliiul (glaas o5, slagls (Ses (b)) 5o wil )18 az Lz (ull ol
sl 5,50 (gla s 5 ol p3Y eisly LalS laal], Slasbes 5L b 00,8 ool ,5S e slos 165, (g Lol liogas b
gl jslaie 358 lae Jolse S

Sl ol

(859l sloz & l5g a4y aisly) (olo Slad gy gupn g ol55 ol 55 40 ja:.uy oas &3l glaools 5l eslainl b ighs oyl
iled (10,95 5 ;K15 (358 35 p0 p e dghes 3l sl (28 s e 0 1 2]

&bw

Adediran, S. A., Nish, P., Donaghy, D. A., & Malau-Aduli, A. E. O. (2010). Genetic and
environmental factors influencing milk, protein and fat yields of pasturebased dairy cows in Tasmania.
Animal Production Science, 50(4), 265-275. doi: 10.1071/AN09084

Barkema, H. W., von Keyserlingk, M. A. G., Kastelic, J. P., Lam, T. J. G. M., Luby, C., Roy,
J. P., LeBlanc, S. J., Keefe, G. P., & Kelton, D. F. (2015). Invited review: Changes in the dairy
industry affecting dairy cattle health and welfare. Journal of Dairy Science, 98(11), 7426-7445. doi:
10.3168/jds.2015-9377

Bennedsgaard, T. W., Enevoldsen, C., Thamsborg, S. M., & Vaarst, M. (2003). Effect of mastitis
treatment and somatic cell counts on milk yield in Danish organic dairy cows. Journal of Dairy Science,
86(10), 3174-3183. doi: 10.3168/jds.S0022-0302(03)73920-4

Capper, J. L., & Cady, R. A. (2020). The effects of improved performance in the U.S. dairy cattle
industry on environmental impacts between 2007 and 2017. Journal of Animal Science, 98(1), 1-14. doi:
10.1093/jas/skz291

Capper, J. L., Cady, R. A.,, & Bauman, D. E. (2009). The environmental impact of dairy
production: 1944 compared with 2007. Journal of Animal Science, 87(6), 2160-21674. doi:
10.2527/jas.2009-1781

Capuco, A. V., Wood, D. L., Baldwin, R., Mcleod, K., & Paape, M. J. (2001). Mammary cell
number, proliferation, and apoptosis during a bovine lactation: Relation to milk production and effect
of bST. Journal of Dairy Science, 84(10), 2177-2187. doi: 10.3168/jds.S0022-0302(01)74664-4

Cattaneo, L., Piccioli-Cappelli, F., Minuti, A., & Trevisi, E. (2023). Metabolic and physiological
adaptations to first and second lactation in Holstein dairy cows. Journal of Dairy Science, 106(5), 3559—
3575. doi: 10.3168/jds.2022-22684

Chen, Y., Steeneveld, W., Frankena, K., Leemans, 1., Aardema, H., Vos, P. L. A. M., Nielen,
M., & Hostens, M. (2024). Association between days post conception and lactation persistency in dairy
cattle. Journal of Dairy Science, 107(8), 5794-5804. doi: 10.3168/jds.2023-24282

Cobanoglu, O., & Kul, E. (2019). The influence of calving year on milk yield and milk components
in dairy cattle. Journal of Research in Veterinary Research, 38(1), 29-34. doi: 10.30782/uluvfd.434395

Collier, R. J., & Zimbelman, R. B. (2007). Heat stress effects on cattle: what we know and what
we don't know. Proceedings of the Southwest Nutrition and Management Conference, The University
of Arizona, Tucson, February 23rd.

Cook, D., & Weisberg, S. (1999). Applied Regression Including Computing and Graphics. John
Wiley & Sons, Inc.



14 VE-0 s o) o )leds & o5 cals o0l5iay 5 kol alone

Doosti Toosechalaki, M., Farhangfar, S. H., Abbasi, M. A., & Montazer Torbati M. B. (2024).
Application ofa five-parameter nonlinear mechanistic model to mathematically describe the shape of
the lactation curve inlranian grade and purebred Holstein primiparous dairy cows. Animal Production
Research, 13(2), 25-41. doi:10.22124/ar.2024.26952.1817

Elahi Torshizi, M. (2016). Effects of season and age at first calving on genetic and phenotypic
characteristics of lactation curve parameters in Holstein cows. Journal of Animal Science and
Technology, 58(8), 1-14. doi: 10.1186/s40781-016-0089-1

Elahi Torshizi, M., Hosseinpour Mashhadi, M., & Farhangfar, H. (2019). Different aspects of
lactation persistency in dairy cows. Indian Journal of Animal Sciences, 89(6), 607-614. doi:
10.56093/1jans.v89i6.91098

Farhangfar, H., & Naeemipour, H. (2007). Phenotypic study of lactation curve in Iranian
Holsteins.  Journal of Agricultural Science and Technology, 9(4), 279-286. doi:
20.1001.1.16807073.2007.9.4.8.9

Farhangfar, S. H., Rashidi Toghroljerdi, M. S., Montazer Torbati, M. B. & Sayyad Nezhad,
M. B. (2023). A study on the lactation curve characteristics of grade and Iranian purebred Holstein cows
with the use of raw, fat corrected, and energy-corrected milk test day records. Animal Production
Research, 12(2), 71-84. doi: 10.22124/AR.2023.22771.1718 [In Persian].

Fleischer, P., Metzner, M., Beyerbach, M., Hoedemaker, M., & Klee, W. (2001). The relationship
between milk yield and the incidence of some diseases in dairy cows. Journal of Dairy Science. 84(9),
2025-2035. doi: 10.3168/jds.S0022-0302(01)74646-2

Fregley, M. J. (1996). Adaptations: some general characteristics. In: Fregley, M. J. and Blatteis, C.
M. (Eds), Handbook of Physiology, Section 4: Environmental Physiology, Vol. 1. Oxford University

Press, pp. 3-15.

Gajster, M. (1991). Determination and examination of differences between potential and actual milk
yield in cows on dairy farms. PhD Dissertation. University of Ljubljana, Biotechnical Faculty,
Department of Animal Science. 120 pp.

Gengler, N. (1995). Use of mixed models to appreciate the persistency of yields during the lactation
of milk cows. Ph.D. Dissertation. Faculte” Univ. Sci. Agron., Gembloux, Belgium.

George, D., & Mallery, P. (2020). /BM SPSS Statistics 26 Step by Step: A Simple Guide and
Reference. 16" Edition. Taylor & Francis.

Ghavi Hossein-Zadeh, N. (2017). Application of growth models to describe the lactation curves for
test-day milk production in Holstein cows. Journal of Applied Animal Research, 45(1), 145-151. doi:
10.1080/09712119.2015.1124336

Gross, J. J. (2022). Limiting factors for milk production in dairy cows: perspectives from physiology
and nutrition. Journal of Animal Science, 100(3), 1-11. doi: 10.1093/jas/skac044

Guinan, F. L., Wiggans, G. R., Norman, H. D., Diirr, J. W., Cole, J. B., Van Tassell, C. P.,
Misztal, 1., & Lourenco, D. (2023). Changes in genetic trends in US dairy cattle since the
implementation of genomic selection. Journal of Dairy Science, 106(2), 1110-1129. doi:
10.3168/jds.2022-22205

Hagnestam-Nielsen, H., Emanuelson, U., Berglund, B., & Strandberg, E. (2009). Relationship
between somatic cell count and milk yield in different stages of lactation. Journal of Dairy Science,
92(7), 3124-3133. doi: https://doi.org/10.3168/jds.2008-1719

Hartantoa, R., Pamungkas, A. A., Prayitnoc, E., & Harjantid, D. W. (2020). Milk production of
Holstein Friesian dairy cows in various lactation periods (Case Study at Capita Farm, Semarang, Central
Java). Jurnal Ternak (Animal Science Journal), 11(2), 44-49. doi: 10.30736/jy.v11i2.73

Jianga, H., Hicksona, R. E., Woodsa, O. T., Morandeaub, M., Burkea, J. L., Correa-Lunaa,
M., Donaghya, D. J., & Lopez-Villalobos, N. (2020). Persistency and lactation curves modelled using



A Ol 5 65 Syl S Sy 2 Sam 9 (9,0 e Jolse (S ]

nonlinear random egression in dairy cows milked once a day. New Zealand Journal of Animal Science
and Production, 80, 131-136.

Johnson, H. D., & Vanjonack, W. J. (1976). Effects of environmental and other stressors on blood
hormone patterns in lactating animals. Journal of Dairy Science, 59(9), 1603-1617. doi:
10.3168/jds.S0022-0302(76)84413-X

Kaps, M., & Lamberson, W. R. (2017). Biostatistics for Animal Science. Third Edition, CAB
International.

Kavoosi, A. (2022). Determine of optimum Holstein inheritance on traits performance of dairy cattle
in Markazi province. Breeding and Improvement of Livestock Journal, 2(1), 41-52. doi:
10.22034/BILJ.2022.148465 [In Persian].

Knight, C. H., & Wilde, C. J. (1993). Mammary cell changes during pregnancy and lactation.
Livestock Production Science, 35(1-2), 3—19. doi: 10.1016/0301-6226(93)90178-K.

Kunaka, K., & Makuza, S. M. (2005). Environmental factors affecting milk production in the
Holstein-Friesian population of Zimbabwe. Pakistan Journal of Biological Sciences, 8(7), 989-994. doi:
10.3923/pjbs.2005.989.994

Lambertz, C., Sanker, C., & Gauly, M. (2014). Climatic effects on milk production traits and
somatic cell score in lactating Holstein-Friesian cows in different housing systems. Journal of Dairy
Science, 97(1), 319-329. doi: 10.3168/jds.2013-7217

Li, M., Rosa, G. J. M., Reed, K. F., & Cabrera, V. E. (2022). Investigating the effect of temporal,
geographic, and management factors on US Holstein lactation curve parameters. Journal of Dairy
Science. 105(9), 7525-7538. doi: 10.3168/jds.2022-21882

Macciotta, N. P. P., Dimaure, C., Catillo, G., Coletta, A., & Cappio-Borlino, A. (2006). Factors
affecting individual lactation curve shape in Italian river buffaloes. Livestock Science. 104(1-2), 33-37.
doi: https://doi.org/10.1016/j.1ivsci.2006.03.001

Marumo, J. L., Lusseau, D., Speakman, J. R., Mackie, M., & Hambly, C. (2022). Influence of
environmental factors and parity on milk yield dynamics in barn-housed dairy cattle. Journal of Dairy
Science, 105(2), 1225-1241. doi: 10.3168/jds.2021-20698

McCulloch, C., & Searle, S. (2001). Generalized, Linear, and Mixed Models. John Wiley & Sons
Inc. USA.

M’hamdi, N., Bouallegue, M., Frouja, S., Ressaissi, Y., Kaur Brar, S., & Hamouda, M. B.
(2012). Effects of environmental factors on milk yield, lactation length and dry period in Tunisian
Holstein cows. Open Access Chapter from Book of Milk Production - An Up-to-Date Overview of
Animal Nutrition, Management and Health. IntechOpen. doi: 10.5772/50803

Miller, N., Delbecchi, L., Petitclerc, D., Wagner, G. F., Talbot, B. G., & Lacasse, P. (2006).
Effect of stage of lactation and parity on mammary gland cell renewal. Journal of Dairy Science, 89(12),
4669-4677. doi: 10.3168/jds.S0022-0302(06)72517-6

Mohammad Panah, M., Farhangfar, H., & Bashtani, M. (2014). Phenotypic analysis of energy-
corrected test day milk records in first-parity dairy cows. Journal of Ruminant Research, 2(2), 139-163.
doi: 20.1001.1.23454253.1393.2.3.9.1 [In Persian].

Mostert, B. E., Theron, H. E., & Kanfer, F. H. J. (2001). The effect of calving season and age at
calving on production traits of South African dairy cattle. South African Journal of Animal Science,
31(3), 205-214. doi: 10.4314/sajas.v31i3.3795

Nardone, A., Ronchi, B., Lacetera, N., Ranieri, M. S., & Bernabucci, U. (2010). Effects of climate
changes on animal production and sustainability of livestock systems. Livestock Science, 130(1-3), 57-
69. doi:10.1016/j.1ivsci.2010.02.011

Negri, R., Aguilar, 1., Feltes, G. L., & Cobuci, J. A. (2021). Selection for test-day milk yield and
thermotolerance in Brazilian Holstein cattle. Animals, 11(1), 2-13. doi: 10.3390/ani11010128



Y\ VE-0 o) oylad & 0,50 ol goliiar 5 ool aloxs

Oleggini, G. H., Ely, L. O., & Smith, J. W. (2001). Effect of region and herd size on dairy herd
performance parameters. Journal of Dairy Science, 84(5), 1044-1050. doi: 10.3168/jds.S0022-
0302(01)74564-X.

Osorio, M. M., & Segura, J. C. (2004). Environmental and breed effects on test day milk yields of
dual-purpose crossbred cows under tropical conditions of Mexico. Journal of Applied Animal Research,
25(2), 125-128. doi: 10.1080/09712119.2004.9706489

Petri, A., & Watson, P. (2013). Statistics for Veterinary and Animal Science. Third Edition, Wiley
— Blackwell. John Wiley & Sons, Ltd.

Prabhakar, P., Herbert, S., Singh, R. P., Pandey, N., & Pandey, R. (2023). Estimation of lactation
persistency in different classes of crossbred Jersey and Red Sindhi cows. International Journal of
Current Microbiology and Applied Sciences. 12(6), 53-57. doi: 10.20546/ijcmas.2023.1206.007

Ranzato, G., Aernouts, B., Lora, 1., Adriaens, 1., Ben Abdelkrim, A., Gote, M. J., & Cozzi, G.
(2024). Comparison of 3 mathematical models to estimate lactation performance in dairy cows. Journal
of Dairy Science, 107(9), 6888—6901. doi: 10.3168/jds.2023-24224

Rekik, B., & Gara, A. B. (2004). Factors affecting the occurrence of atypical lactations for Holstein-
Friesian cows. Livestock Production Science. 87(2-3), 245-250. doi: 10.1016/j.livprodsci.2003.09.023

SAS (2013). Base SAS® 9.4 Procedures Guide Statistical Procedures. Second Edition. SAS Institute
Inc., Cary, NC, USA.

Shanks, R.D., Berger, P. J., Freeman, A. E., & Dickinson, F. N. (1982). Genetic and phenotypic
relations of milk production and postpartum length with health and lactation curve traits by lactation.
Journal of Dairy Science, 65(8), 1612—1623. doi: 10.3168/jds.S0022-0302(82)82387-4

Sharma, A. K., Rodriguez, L. A., Wilcox, C. K., Collier, R. J., Bachman, K. C., & Martin, F.
G. (1988). Interactions of climatic factors affecting milk yield and composition. Journal of Dairy
Science, 71(3), 819-825. doi: 10.3168/jds.S0022-0302(88)79622-8

Solkner, J., & Fuchs, W. (1987). A comparison of different measures of persistency with special

respect to variation of test-day milk yields. Livestock Production Science, 16(4), 305-319. doi:
10.1016/0301-6226(87)90001-7

Sorensen, A. (2000). Manipulation of lactation persistency to achieve extended lactation in dairy
cows. A thesis submitted to the University of Glasgow in accordance with the requirement for the degree
of Doctor of Philosophy in the faculty of science.

Stelwagen, K. (2001). Effect of milking frequency on mammary functioning and shape of the
lactation curve. Journal of Dairy Science, 84(E. Suppl.), E204-E211. doi: 10.3168/jds.S0022-
0302(01)70219-6

Swalve, H. H., & Gengler, N. (1999). Genetics of lactation persistency. BSAP Occasional
Publication, Volume 24: Metabolic stress in dairy cows, pp. 75-82. doi: 10.1017/S1463981500043090

Tekerli, M., Akinci, Z., Dogan, 1., & Akcan, A. (2000). Factors affecting the shape of lactation
curves of Holstein cows from the Balikesir province of Turkey. Journal of Dairy Science, 83(6), 1381—

1386. doi: 10.3168/jds.S0022-0302(00)75006-5

Torshizi, M. E. (2016). Effects of season and age at first calving on genetic and phenotypic
characteristics of lactation curve parameters in Holstein cows. Journal of Animal Science and
Technology, 58(8), 1-14. doi: 10.1186/s40781-016-0089-1

Trajchev, M., Nakov, D., & Andonov, S. (2016). The effect of thermal environment on daily milk
yield of dairy cows. Macedonian Veterinary Review, 39 (2), 185-192. doi: 10.1515/macvetrev-2016-
0084

Usman, T., Qureshi, M. S., Yu, Y., & Wang, Y. (2013). Influence of various environmental factors
on dairy productionand adaptability of Holstein cattle maintained under tropical and subtropical
conditions. Advances in Environmental Biology, 7(2) 366-372.


https://doi.org/10

