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Abstract. This study describes the variation in feed intake (energy and roughage) 
and production characteristics (milk production and composition, live weight) in 
dairy cattle for two subpopulations dependent on the ration. The importance of the 
genotype-ration interaction for these characteristics was also tested. 
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Introduction. In the early stages of lactation the intake of nutrients, especially en
ergy and protein, does not meet the requirements of the high-yielding cow. The gap 
between supply and demand can be reduced by either increasing the concentration 
of the ration, increasing the feed intake or by a combination of these two factors. 
The extent, in practice, to which the concentration can be increased is limited be
cause approximately 30 % of the dry matter should be from long roughage to en
able the rumen to function normally. To increase milk yield may also require 
changes in forage consumption, possibly to cows with larger rumen capacity. Little 
information exists regarding variation among animals in either total or forage in
take (Miller et al., 1972; Freeman, 1975) and especially on feeding systems in which 
the level of concentrates is independent of the milk yield. Most studies have been 
carried out on feeding regimes with concentrates given according to milk produc
tion. Both characteristics were confounded in that situation. 

The present selection is based on performance on a high concentrate level. En
vironmental circumstances such as nutrient supply (roughage/concentrates) may be 
changed and the mechanisms for regulating the feed intake may vary according to 
its digestibility (Conrad et al., 1964). In addition, the import of semen from 
Holstein Friesians is increasing in the Netherlands. The Dutch Friesians and the 
Holstein Friesians show a genetic difference for milk production (Oldenbroek, 
1981) and the subpopulations were selected in different environmental circum
stances. However the importance of the interaction between genotype and ration in 
temperate zones was only studied within a breed (e.g. Richardson et al., 1981; 
Lamb et al., 1977). 
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Material and methods. The objectives were studied in an experiment over two suc
cessive lactations and in the dry period between these two experiments. The two 
breeds were characterized as Dutch Friesian (DF) and the crosses between 
Holstein- and Dutch-Friesians (50 and 75 %) (HF). In the first experimental lacta
tion the cows were in their second or later lactation. 

The rations contained roughage ad libitum. The amount of concentrates was in
dependent of the milk production and restricted to the treatment. A low (roughage 
group) and high concentrate level (concentrate group) were used with total concen
trât e intakes per lactation of 570 and 2310 kg respectively. The carry-over effects 
from the first to the second experimental lactation were studied on a ration change 
for all the individuals. 

Full lactation data were analysed from 91 cows in the first and 64 cows in the sec
ond experimental lactation. 

Results. The energy intake of the roughage groups in the first and second experi
mental lactations was 21 % and 27 % lower than that of the concentrate groups. 
The contrasts for the roughage dry matter intake were 22 % (overall mean: 11.7 kg 
per day) and 17 % (overall mean: 11.5 kg per day) in favour of the roughage 
groups. The carry-over effect was shown in the second experiment but the ration ef
fect of the first lactation was not significant during the dry period (the same concen
trate level for all the cows). 

The breed effect was significant (P =£ 0.05) only at the end of both lactations and 
the contrasts between DF and FIF groups for roughage intake were —4 % and -5 % 
respectively. 

The interaction between breed and ration was not significant (P =£ 0.05). The co
efficient of variation (adjusted for number of lactation, season and days open) for 
roughage dry matter intake was approximately 8 %. 

The contrasts between the two breeds (DF - HF) for milk production in the two 
lactations were —594 (10.1 %) and -407 kg (7.2 %) respectively. In the preceding 
lactations the individuals were offered concentrates according to milk yield. The 
analysis of variance of the preceding lactation resulted in a contrast between geno
types of -974 kg (15.2 %). The coefficients of variation adjusted within the geno
type-ration group also showed a decrease on a feeding regime with concentrate in
dependent of the milk production. 

The HF groups had lower fat and protein percentages in the milk. These results 
caused the contrasts for the milk energy equivalence to be smaller than for milk 
yield (contrasts: 7.7 and 3.7 %). 

The ration had a clear effect on the milk yield and the milk energy equivalence in 
the two lactations (ca. 20 % - 1250 kg). A carry-over effect for milk yield was 
shown at the beginning of the second experimental lactation but it was compen
sated at the end. 

The genotype-ration interaction was not significant (P ^ 0.05) for the total milk 
production characteristics nor generally during the lactation. 

The efficiency in terms of the ratio of milk energy equivalance to energy intake 
showed a significant ration effect at the beginning of the lactation. This was caused 
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by a difference in live weight change between the two rations. The difference be
tween breeds was approximately 4 %. 

The efficiency and the milk energy equivalence were highly correlated with a dif
ference between rations. The concentrate level and the allocation of concentrates 
to individuals have an influence on the relationships. Estimates of genetic parame
ters on different feeding systems are necessary for predicting the response to selec
tion in different environments. 
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Abstract. A low-budget breeding programme was used for developing fairly high-
yielding wheat lines within 6 years. The lines had a stable and incomplete resistance 
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