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Abstract 
Analysis of milk yields of individual cows over successive lactations can reflect both the genetic 
potential for milk yields over time and can indicate though not specifically, management factors that may 
optimize milk production. Successive milk yields for five lactations from parturition from two cows were 
analyzed using a quadratic regression model to determine in which of the five lactations were milk yield 
optimized. The regression analysis demonstrated that over the five year period, the milk yields of both 
cows attained a curvilinear relationship synonymous with an ideal lactation curve at lactation five. The 
interaction of milk yields with weeks into lactations was evident for lactations 2, 3, 4, and 5 for cow one 
but absent for cow two, though evident in the latter for overall milk yield. Both cows showed an even 
milk yields in other lactations, despite minor elevations in milk yields. Modeling of milk yields of 
Caribbean adapted Holstein breeds of cows is demonstrative of genetic variation of milk yields in cows 
or individual cow milk yield differences. 
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Introduction  
Milk yields in tropical dairy breeds of cattle are influenced by several factors such as breed, 
age at first calving, stage of lactation, pregnancy, climatic variables, and frequency of milking 
(Panchev et al, 201;Angel et al; 2013; Aslam et al; 2014;) [6, 7, 1]. Daily or weekly milk yields 
plotted against time after parturition in cows is called a lactation curve (Wood, 1967) [9 ].The 
standard lactation curve reflects an increasing milk yield at an increasing rate until peak milk 
yield declining thereafter at a slower rate until the end of lactation. Lactation curve modeling 
provides summary information about cows needing culling and potential milking strategies to 
optimize performance of individual cows or on a herd basis. Lactation curve modeling is 
useful for management and making breeding decisions for a dairy enterprise and associated 
with year of calving, parity, age and season of calving (Wood, 1967; Olori et al; 1999) [4,9 ].  
Various linear and regression models have been used to fit the lactation curves mainly in 
temperate breeds of cattle. These models include the Quadratic model: Yt = a + bt – ct2 ; and; 
Gamma-type function Yt = atb e – ct and the mixed logarithmic function Yt = = a + bt 1/2 + c 
log t = et. In these equations, Yt = the average daily yield on the tth test day of lactation, a = 
the initial milk yield after calving, b = the ascending slope parameter up to the peak yield, c = 
the descending slope parameter, t = the length of time since calving, and et = the residual error 
(Wood, 1967; Quinn et al; 2005; Wasike et al; 2011) [9, 8].  
The purpose of this study was to analyze via a quadratic model, the milk yields for two cows 
over five lactations in which lactation number and milk yields was investigated concurrently 
with the interaction of milk yields with weeks into lactation. 
 
Materials and methods 
The present dairy herd at the Eastern Caribbean Institute of Agriculture and Forestry (ECIAF) 
comprise 28 milking cows at variable stages of lactation; six dry pregnant cows and 40 non 
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bred heifers. The ECIAF Dairy milking herd, is derived 
mainly from imported Holstein cattle and is managed under a 
semi-intensive management system where animals were fed a 
12 percent crude protein all-purpose dairy ration including 
chopped forages mainly of bamboo grass (Paspalum 
fasiculatum); elephant grass (Penessetum purpureum), tanner 
grass (Brachiara radicans) including tropical kudzu (Puereria 
phasioloides). At morning, animals were gathered from 
pastures and drawn into milking sanctions where they are 
milked using a semi-automatic system and milked again 
around midday. Average daily milk yield ranges from 4 to 12 
kg per day. 
The two data used for this study was of known birth dates, 
age at first calving, parity number and treated annually for 
subclinical mastitis. Cow one maintained milk yields within 
the range of 48 to 52 weeks over the five year lactation 
cycles. Cow two maintained milk yields between 54 and 68 
weeks. Weekly milky yields were extracted for milking 
records kept at the farm. Polynomial quadratic regression 
models of the type MY (Weekly Milk Yield)= a + bt – 
ct2were developed over time using Excel function and Mintab 
software release 2011. 
 
Results and Discussion 
The regression analysis demonstrated that over the five year 
period, the milk yields of both cows attained a curvilinear 

relationship synonymous with an ideal lactation curve at 
lactation five (Figure 1 and Figure 2). The curvilinear 
relationship reflected Woods (1967) [9] standard lactation 
curve and has also been similarly reported for Karan Fries 
cows of Karnal India (Jingar et al (2014) [3]. The interaction of 
milk yields with weeks into lactations was evident for 
lactations 2, 3, 4, and 5 for cow one but absent for cow two, 
though evident in the latter for overall milk yield. Residuals 
square (R2) increased from 57 to 81 from lactations one to 
five for cow 2 including R2 of 41 to 61 from lactations 2 to 5 
of cow one. These finding are analogous to findings up to of 
increasing milk yields up to lactation three in Turkish 
Holstein cows using various modifications of Woods gamma 
function and exponential and mixed models (Omur and 
Bulent, 2008) [5]. The peaking of lactation milk yields in the 
5th lactation in both cows and reflecting the best fit of Woods 
lactation curve might be indicative of maximum milk 
secretory tissue in the fifth compared to earlier lactation 
numbers (Jingar et al; 2014) [3]. Lactation curve modeling 
provides summary information about cows needing culling 
and potential milking strategies to optimize performance of 
individual cows or on a herd basis. Lactation curve modeling 
is useful for management and making breeding decisions and 
simulating a dairy enterprise (Olori et al., 1999) [4] pertaining 
to year of calving, parity, age and season of calving (Wood, 
1967; Olori et al; 1999) [9, 5]. 

 

 
W2 is W2 of the quadratic model MY (Milk Yield) = a + bt – ct2 

 

Fig 1: Milk Yield MY for Cow 1 five sucessive lactations 
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W2 is W2 of the quadratic model MY (Milk Yield)= a + bt – ct2 

 

Fig 2: MY for Cow Two for five sucessive lactations and overall MY 
 
Conclusion 
The typical lactation curve reflecting an increasing milk yield 
at an increasing rate but declining thereafter for the remaining 
cycle was evident in the fifth lactation for both cows. Milk 
yields reflected by lactation curve modeling provides 
summary information about cows needing culling and 
potential milking strategies to optimize performance of 
individual cows or on a herd basis. 
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