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Abstract 

  

Concentrate supplementation of grazing dairy cows is a strategy for optimal management of 

pastures and milk production in Galicia. Ninety-one dairy cows grazed a grass-clover pasture 

area of 17.2 ha from April to June. The cows were assigned to three treatment groups and 

offered 0, 4 or 8 kg dry matter d-1 of concentrate. Milk production and quality, live weight, 

pasture intake and herbage production and composition were measured during the experimental 

period. Milk yields were 26.0, 30.2 and 32.5 kg milk d-1 for 0, 4 and 8 kgd
-1

 dry matter of 

concentrate supplemented, respectively from April 15 to May 15. Corresponding values for the 

period May 16 to June 30 were 20.4, 24.6 and 28.1 kg milk d
-1

. Pasture intake was lower for 

the highest concentrate group. Seasonal variations in milk production and composition were 

associated with changes in pasture production and composition. The results show that Galician 

pastures can maintain high milk production during spring but changes in pasture allowance and 

quality through the season influence the milk response to supplementation. 
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Introduction 

 

Galicia produces 40% of Spanish milk and milk production is the main economic activity for 

18000 farmers. Although pastures represents most of the arable area of the dairy farm, recent 

studies (López Garrido and Barbeyto Nistal, 2005) show that concentrate utilisation is over 0.4 

kg per kg of milk produced, which indicates a poor forage use. 

Concentrate supplementation allows high genetic merit cows to reach higher rates of milk 

production and compensate for deficiencies in seasonal pasture production and quality. The 

marginal milk response per kg of concentrate consumed is an indicator of the optimal level of 

concentrate supplementation. 

The objective of this study was to determine the effects of offering supplementary concentrate 

to dairy cows grazing Galician pastures during spring on milk response and pasture dry matter 

intake. 

   

Material and methods 

 

Ninety-one primiparous and multiparous dairy cows (mean 173 days in milk) at pasture were 

randomly assigned to three treatment groups. The treatments were 0, 4 and 8 kg supplementary 

concentrate dry matter (DM) d
-1

, respectively. During the pre-experimental period (March 15 to 

March 31) all cows grazed and were supplemented with concentrate, grass silage and corn 

silage after milking and then grazed between supplementation periods. The experimental period 

was from April 15 to June 30. This period was divided in two based on the length of the 

grazing rotations. Period 1 was from April 15 to May 15 and period 2 from May 16 to June 30. 

There was only one rotation in each period and the paddocks grazed were the same for both 

rotations. The concentrate supplied during pre-experimental and experimental periods was 

composed of 247 g kg
-1

 DM of crude protein and 1.145 UFl kg
-1

 DM. 
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Milk production was recorded daily. Milk samples were collected every 15 days to determine 

milk components (fat, protein, somatic cells account and urea). 

The cows grazed a pasture area of 17.2 ha divided on 27 paddocks. Each paddock was grazed 

to a pasture height target of 5-6 cm. Pregrazing and postgrazing herbage mass (HM) was 

measured by cutting 3 quadrants before and after the cows grazed each paddock. Paddock size 

varied between 0.39 and 1.16 ha and average residence time was 4.0, 4.1 and 3.0 days for 0, 4 

and 8 kg DM d
-1

 concentrate groups respectively. Cutting height was about 4 cm above ground 

level. Pasture DM intake was measured as the difference between pregrazing and postgrazing 

HM and pasture allowance was measured as the pregrazing HM times the paddock area divided 

by the number of cows grazing and the residence time. Herbage samples were used to estimate 

DM, in vitro organic matter digestibility, crude fibre, neutral detergent fibre and acid detergent 

fibre. 

Performance data were analysed using a repeated measures design including concentrate level, 

Cows within Concentrate level, Period, Period x Concentrate level and residual. The effect of 

Concentrate level was tested using Cows within Concentrate level and the Period and 

Interaction effects were tested using the residual. The ANOVA procedure of SAS (1999) was 

used for the analysis. 

  

Results and Discussion 

 

There were significant (P < 0.05) differences between groups in mean pasture DM intakes. The 

difference between the 0 and 4 kg d
-1

 supplemented groups was not significant but these had 

higher values than the highest supplemented group (Table 1). No substitution of concentrate for 

pasture was observed when concentrate supplementation was 4.0 kg DM d
-1

. The substitution 

rate for 8 kg DM d
-1

 of concentrate was 0.38 and 0.27 for period 1 and 2, respectively. 

Pasture allowance was lower for the highest supplemented group (Table 1) and this could 

account for a lower pasture intake but this difference was not significant (P < 0.05). Pregrazing 

pasture height and HM ranges were more extreme for this group too (average pasture heights 

were 15.4 and 27.3 cm for period 1 and 2 respectively). No significant differences were found 

for postgrazing HM. Pasture quality was the same for all the supplementation groups but in 

vitro DM digestibility of the pasture was lower during period 2. 

 

Table 2 shows the milk production and quality variables. There were significant differences (P 

< 0.05) between treatment groups for milk production. Daily milk production was 26.0, 30.2 

and 32.5 kg for groups supplemented with 0, 4 and 8 kg d
-1

 DM of concentrate respectively 

during period 1, and 20.4, 24.6 and 28.1 kg during period 2. Milk response to concentrate 

supplementation was 0.95 kg milk per kg of concentrate for the 4 kg DM supplemented group 

in both grazing periods. In contrast, the highest supplemented group had a lower milk response 

but it increased from period 1 to period 2 (0.73 to 0.87 kg milk per kg of concentrate, 

respectively). These values were close to those reported by Bargo et al. (2002) of 0.96 and 1.36 

kg milk kg-1 of concentrate for low and high pasture allowances, respectively. 

No significant differences were found between groups for milk fat or SCC but significant 

differences were found for milk protein and milk urea. Milk protein and milk urea were higher 

for the supplemented groups. This could be attributed to the high protein content of the 

concentrate which was formulated for the pre-experimental period where forages had lower 

crude protein content. 

Body weight was significantly higher for the highest supplemented group (Table 2). This 

indicates that portion of the concentrate supplement was diverted to the recovery of body 

reserves. 
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Table 1. Pasture dry matter intake (PDMI), pasture allowance, height, crude protein (CP) and in 

vitro organic matter digestibility (IVOMD) and pregrazing and postgrazing herbage mass (HM) 

means for the treatment groups. Grazing period 1 lasted from April 15 to Mai 15 and period 2 

from Mai 16 to June 30.  

 

Concentrate 

kg DM d
-1
 

0 4 8  sig. 

Period 1 2 1 2 1 2 SEM Group Period Group*Period 

PDMI Kg  DM d
-1
 16.4 17.7 16.8 17.7 13.0 15.3 3.83 0.04 0.10 0.64 

Pregrazing, 

HM t DM ha
-1
 

2.91 3.81 2.77 3.85 2.48 4.39 0.58 0.66 <0.01 <0.01 

Postgrazing, 

HM t DM ha
-1
 

0.76 1.02 0.59 1.03 0.70 1.26 0.32 0.23 <0.01 0.09 

Pasture allowance, Kg 

DM/d/cow 

22.9 24.2 21.4 23.1 18.6 21.5 11.2 0.20 0.12 0.79 

Pasture height, cm 16.4 20.8 16.9 23.4 15.4 27.3 5.4 0.26 <0.01 0.04 

Pasture CP, g kg
-1
 159 136 158 133 153 115 34 0.53 0.16 0.60 

Pasture IVOMD, g kg
-1
 809 741 810 733 819 711 48 0.67 <0.01 0.95 

 

Table 2. Milk production and composition and animal body weight of the treatment groups. 

Concentrate, kg DM d
-1

 0 4 8  sig. 

Period 1 2 1 2 1 2 SEM Group Period Group*Period 

Milk, kg d
-1

 26.0 20.4 30.2 24.6 32.5 28.1 5.4 <0.01 <0.01 0.26 

Milk fat , g kg
-1

 35.9 36.8 35.7 36.7 34.6 35.4 5.6 0.37 0.08 0.98 

Milk protein , g kg
-1

 30.2 30.3 32.0 32.0 31.7 31.2 1.9 0.09 0.19 0.28 

Somatic cells account 124 146 124 180 158 125 243 0.90 0.36 0.14 

Milk urea, mg l
-1

 172 253 252 311 308 363 80 <0.01 <0.01 <0.01 

BW, kg 594 607 595 610 607 637 20 0.31 <0.01 <0.01 

  

Conclusions 

 

The results show that Galician pastures can maintain high milk production during spring and 

there is a decreasing response to increasing levels of concentrate supplementation. During late 

spring the quality of the pasture decreased and the milk response to concentrate 

supplementation increased. This result could be influenced by the pasture management because 

herbage regrowth interval was larger and pasture was more mature. 
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