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INTRODUCTION 
Genetic evaluations of South African dairy breeds are currently based on completed first 
lactations. Short lactations and records in progress are not yet included in national genetic 
evaluations. Projection of all incomplete lactations to a standard lactation length will increase 
the accuracy of genetic evaluations and allow the early release of bull proofs and progeny test 
results. Under South African conditions and production systems, the shape of the lactation 
curve may be significantly influenced by calving season and other non-genetic factors. The 
aim of this study was to predict standard lactation curves for South African Holstein and Jersey 
cows according to the method described in Olori and Galesloot (1999). Standard lactation 
curves will be used to project records in progress and short lactations to a 305-day standard. 
These projected records will then be incorporated in the national genetic evaluations. Possible 
differences between Holstein and Jersey cows were also studied. 
 
MATERIALS AND METHODS 
Test-day lactation records for milk, butterfat and protein yield of Holstein and Jersey cows 
were obtained for cows participating in the South African Dairy Animal Improvement Scheme. 
After editing 2 537 577 test day records of 116 073 cows, 321 304 lactations in 1 590 herds for 
the Holsteins and 1 673 972 test day records of 90 825 cows, 210 403 lactations in 1 182 herds 
for the Jerseys were available for further analyses.  
Yields were predicted as described by Olori and Galesloot (1999) for a set of 15 days in milk 
at intervals of 20 days from day 10 to day 290, using SAS (1996). Yields before the first test 
and after the last test were obtained by fitting a lactation curve function, derived by Wilmink 
(1987). Yields for fixed days in milk within the first and last observed test-day yields were 
obtained by interpolating between successive observed yields. A 305-day yield was calculated 
by linear interpolation from the 15 fixed test-day yields. The data were classified into 6 
seasons, starting with December/January, 18 age x lactation classes and 20 herd classes 
(Mostert et al., 2001). Separate Best Linear Unbiased Estimates (BLUEs) for herd, age class 
and season were calculated per fixed day in milk, using PEST (Groeneveld and Kovac, 1990). 
The fixed days in milk and cumulative 305-day yields derived for each cow were adjusted for 
the effect of season by subtracting the corresponding season effect (BLUE). Following this, 
multiplicative adjustments for age at calving were done. Yields were adjusted to the equivalent 
of cows calving at 24-26 months of age for the first time. Herds were grouped according to 
their mean 305-day yield in a given year and separately for each trait. The same herd could 
thus be grouped into two or more classes, depending on the average yield in different years 
and the trait.  
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Standard lactation curves were predicted separately for each breed by firstly adding the BLUEs 
of each of the six seasons to each of the 20 herd curves to obtain 120 herd x season curves. 
Each of these 120 curves was divided by each of the 18 age adjustment factors, resulting in 
2160 herd level x season x age lactation curves for each trait and breed. (Olori and Galesloot, 
1999). These curves constituted the final standard lactation curves for South African Jersey 
and Holstein cows. 
 
RESULTS AND DISCUSSION 
South African cows calved throughout the year with slightly more calvings in the mid-winter 
season (20 % for the Jersey ; 19 % for the Holstein in June/July) than in the mid-summer 
season (14 % for the Jersey ; 16 % for the Holstein in December/January). Jersey breeders tend 
to breed heifers earlier than Holstein breeders, because 7 % of Jersey cows were younger than 
24 months of age when they calved for the first time compared to 1 % of Holstein cows. Herd, 
season and age class had significant effects (P < 0.0001) on 305-day milk, butterfat and protein 
yield, explaining on average 64 % of the variation in the Holstein and 53 % in the Jersey 
breed. Of these effects, age class contributed most to the variation in all traits of both breeds. 
 
The effect of season. Season had a larger effect on the production of Holstein cows than on 
Jersey cows, although the trend on daily yields was similar for all traits and both breeds. 
Season had a distinct effect on the shape of the lactation curve. Cows calving in June/July have 
a typical lactation curve, which is the opposite of the curve of cows calving in 
December/January. The highest daily yields were obtained from cows calving in the cooler 
months (April/May, June/July and August/September). Holstein cows calving in winter can be 
expected to produce 186 kg more milk than Holstein cows calving in summer. For the Jersey 
breed this difference amounts to 150 kg. Differences of 6 kg in 305-day protein yield between 
Holstein cows and 5 kg between Jersey cows calving in winter and those calving in summer 
can be expected. For 305-day butterfat yield in the Holstein breed, cows calving in Apr/May 
had the highest yields and in the Jersey breed, cows calving in June/July had the highest yields. 
The lowest 305-day butterfat yields were when cows calved in December/January, for both 
breeds. For the Holstein breed a difference of 8 kg in 305-day butterfat yield can be expected 
between cows calving in April/May and those calving in December/January. Jersey cows 
calving in June/July produced 4.5kg more butterfat than those calving in December/January. 
Results in the study are similar in direction with those reported in the literature, although 
differences between summer and winter were not as large under South African conditions. 
Olori and Galesloot (1999) reported a difference of 368 kg in 305-day milk yield between 
Holstein cows calving in spring (April/May) and those that calved in autumn 
(October/November) in Ireland. Corresponding differences in butterfat and protein yields were 
15 kg and 10 kg, respectively.  
 
The effect of calving age. Estimates for the effect of calving age for the Holstein were larger 
than those for the Jersey, although the same curvilinear effect was observed on all traits of both 
breeds. In this study daily yields early in the lactation were more influenced by calving age 
than daily yields towards the end of the lactation. Cows that calved at younger ages in their 
first and second lactations produced less milk compared to cows calving at older ages, over the 
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entire lactation. Second and later parity cows had higher test-day yields than heifers for most 
stages of the lactation. The differences were greatest at the beginning of lactation and were 
almost zero or even negative after about 230 days post partum. The average 305-day yields of 
cows calving at ages younger than 24 months were about 1 511 kg, 52 kg and 45 kg for 
Holstein and 927 kg, 42 kg and 33 kg for Jersey cows below the mean 305-day milk, butterfat 
and protein yields of each breed, respectively. Olori and Galesloot (1999) reported averages of 
903 kg, 30 kg and 32 kg for milk, butterfat and protein yields, respectively, below the mean for 
Holstein cows in Ireland calving at ages earlier than 24 months. Mean 305-day yields were 
highest for cows calving from 81 months of age up to 99 months of age being in their 4th or 
later lactations for both breeds. These Holstein cows produced about 885 kg more milk, 29 kg 
more butterfat and 24 kg more protein and Jersey cows 703 kg more milk, 29 kg more butterfat 
and 22 kg more protein than the mean yield of all cows in each breed respectively. Although 
lowest 305-day yields are obtained from cows in their first lactation (age classes 1 to 5), most 
cows in milk recording during this given period were from first lactations (35 % for both 
breeds) and least from 3rd lactations (17 % for both breeds). A significant increase in herd 
economy can therefore be expected if breeders could keep their cows at least up to 4 lactations 
in their herds. Olori and Galesloot (1999) reported that mean milk and protein yields were 
highest for Holstein cows in Ireland aged between 72 and 79 months in lactations 4 or later. 
These cows produced about 480 kg more milk and 15 kg more protein than the mean yield 
across lactations.  
 
The effect of herd level. According to the standard deviations, much more variation existed in 
herd levels for 305-day yields of Holstein cows compared to Jersey cows. The size of each 
herd class was estimated as 0.25*standard deviation of the 305-day yield. The size of the herd 
classes were 262.8 kg, 12.2 kg and 9.4 kg for 305-day milk, butterfat and protein yields of 
Jersey cows respectively and 429.5 kg, 15.5 kg and 13.5 kg for 305-yields of Holstein cows 
respectively. Upper limits of herd levels for Holstein herds ranged from 3 487.7 kg to more 
than 11 219.2 kg for adjusted 305-day milk yield, 117.7 kg to more than 396.7 kg for adjusted 
305-day butterfat yield and 110.3 kg to more than 352.6 kg for adjusted 305-day protein yield. 
In comparison with these, the upper limits of adjusted 305-day yields for Jersey herds ranged 
from 2 450.0 kg to more than 7 180.0 kg for milk, 100.2 kg to more than 319.1 kg for butterfat 
and 91.6 kg to more than 260.9 kg for protein yields. These limits are much wider than those 
reported by Olori and Galesloot (1999) for Holstein cows in Ireland as well as in the 
Netherlands (Galesloot, personal communication, 2000). However, variation in yields of 
Holstein cows in Hungary was also larger than in the Netherlands (Galesloot, unpublished 
document). Lactation curves for different herd classes were more or less parallel. The 
lactations of South African Holstein cows are more persistent than that of Jersey cows, 
especially in the higher herd level of production classes, probably due to the more general 
application of BST in Holstein herds.  
 
Standard lactation curves. The effects of season, herd level and calving age were combined 
in all possible combinations into standard lactation curves. Season had a pronounced effect on 
the shape of the standard lactation curve. Within and between breeds this observed effect and 
pattern was generally the same for all traits. Cows calving in June/July produced according to 
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a typical lactation curve, while those calving in December/January exhibited nearly a mirror 
image of the June/July curve. The February/March and April/May curves showed a late surge 
in yield, often called the ‘spring hump’. This is the opposite of cows calving in the northern 
hemisphere (Olori et al., 1999). Calving age x lactation affected both the height and shape of 
the standard lactation curves. The differences in standard lactation curves due to this effect 
were largest in the first half of the lactation. Differences between first and second parities were 
relatively large compared to differences between later parities. Furthermore, multiparous cows 
were less persistent and produced much higher yields in the early stages of lactation than 
primiparous cows. These differences, however, declined towards the end of lactation. These 
effects were also reported for Holstein cows in Ireland (Olori and Galesloot, 1999) and Dutch 
goats (Galesloot, 2001). 
As indicated by the herd curves, herd level of production had a scale effect on standard 
lactation curves, causing curves of different herd classes to be almost parallel. Expected yields 
were therefore higher during the whole lactation in higher herd classes, compared to lower 
herd classes. Furthermore, standard lactation curves of higher herd classes tended to be more 
curved than that of lower herd classes. Persistency of yield was thus lower at higher herd 
levels, compared to lower herd levels. This is in agreement with Holstein cows in Ireland 
(Olori and Galesloot, 1999) and Dutch goats (Galesloot, 2001). 
 
CONCLUSION 
Variation in yields of South African Holstein cows were much larger in comparison to Jersey 
cows, which made it impossible to define similar herd classes for both breeds. South African 
cows also displayed much more variation in yields compared to that of Holstein cows in the 
Netherlands and Ireland. Projected records and records in progress can be included in genetic 
evaluations in future. 
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