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Effects of alfalfa silage diet on occurrence of milk fever, dry matter intake
and milk production in early lactating cows
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Abstract

The objective of this study was to evaluate the effects of alfalfa silage on occurrence of milk
fever, dry matter intake (DMI) and milk production in dairy cows. Two experiments were conducted
that changed the proportion of alfalfa silage in the diet of prepartum. In both experiment, eight
multiparous Holstein cows were used during three weeks prepartum until ten weeks postpartum.
They were randomly assigned to two groups and fed alfalfa diet (n=4) or grass diet (n=4) in both
experiments. Proportion of forage in the diet of prepartum and postpartum were 70 % and 50 %,
respectively. All cows were fed treatment diets as total mixed rations for thirteen weeks. The diets
were fed to meet 120 % total digestible nutrients requirement of pregnant cows during prepartum, the
diets were fed ad libitum after parturition. Proportion of alfalfa silage in the alfalfa diet during
prepartum of experiment 1 and 2 were 35 9 and 20 94, respectively. Alfalfa silage or grass silage
were used for forage from one to ten weeks after parturition in both experiments. Milk fever
occurred in two cows just after parturition in alfalfa diet in experiment 1. Plasma calcium and
inorganic phosphorus were decreased in the both cows after parturition. One cow recovered by the
treatment of calcium injection, however another cow did not recover and was excluded from the
experiment. *The ratio between DMI and body weight on ten weeks after parturition was significant-
ly higher in alfalfa diet than grass diet in experiment 1. Four percent fat-corrected milk (FCM) yields
from one to ten weeks after parturition were tended to be higher in alfalfa diet compared to grass diet
in experiment 1, although the difference was not statistically significant. Milk fever did not occur
after parturition in both treatment diets in experiment 2. The ratio between DMI and body weight
from one to ten weeks after parturition and FCM yields from two to seven weeks after parturition
were significantly higher in alfalfa diet than grass diet in experiment 2. Concentration of potassium
in alfalfa silage in experiment 1 and 2 were 3.3 % and 3.9 %, respectively. Milk ingredients were not
statistically different in the treatment diets in both experiments.
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Table 1. Nutrient composition of silage, concentrate, fish meal and soybean meal in

experiment 1

DM OM CP ADF NDF K

Nutrient composition (% of DM)

Alfalfa silage 54.5 90.5 14.8 46.7 54.7 3.3
Grass silage 24.4 91.9 11.4 41.5 68.5 1.9
Concentrate 87.1 95.4 18.9 9.3 16.7 0.8
Fish meal 912 8.5 716 2.0 5.7 0.9
Soybean meal 86.8 93.2 50.3 9.3 11.2 2.3

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter,
CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium
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Table 2. Ingredients and nutrient composition of treatment diets in experiment 1

Prepartum (3 vs}eeks)

Postpartum (1-10 weeks)

Alfalfa diet Grass diet Alfalfa diet Grass diet
Ingredient (9% of DM)
Alfalfa silage 35 - 50 --
Grass silage 35 70 -- 50
Concentrate - 26 22 46 41
Fish meal 4 4 4 4
Soybean meal 4 5
Nutrient
DM 539 43.4 71.0 55.9
oM 92.1 92.5 92.6 93.2
CP 16.9 17.0 19.0 18.8
ADF 33.4 315 27.7 25.1
NDF 47.7 52.3 35.3 41.9
K 2.1 16 2.1 1.4
TDN* 67.3 69.9 72.4 72.5

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter, CP: Crude
protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium, TDN: Total digestible
nutrient. *TDN is estimated by the standard tables of feed composition in Japan (Agriculture, Forestry and

Fisheries Research Council Secretariat, 1995).
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Table 3. Nutrient composition of silage and concentrate in experiment 2

OM Cp ADF NDF K

Nutrient composition (% of DM)
Alfalfa silage
Grass silage

Concentrate

88.1 13.0 39.8 474 3.9
90.4 11.8 41.3 67.3 2.5
95.4 18.9 9.3 16.7 0.8

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter,
CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium

Table 4. Ingredients and nutrient composition of treatment diets in experiment 2

Prepartum (3 weeks)

Postpartum (1-10 weeks)

Alfalfa diet Grass diet Alfalfa diet Grass diet
Ingredient (% of DM)

Alfalfa silage 20 -- 50 --
Grass silage 50 70 -- 50
Concentrate 30 30 50 50
Nutrient

DM 50.7 45.0 712 57.1
oM 914 91.9 91.8 92.9
Cp 14.2 13.9 16.0 154
ADF 31.6 319 24.8 25.6
NDF 48.2 52.3 324 42.4
K 2.3 2.0 2.4 1.7
TDN* 64.4 67.8 72.4 72.4

All values expressed on a DM basis except for DM. DM: Dry matter, OM: Organic matter, CP: Crude
protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, K: Potassium, TDN: Total digestible
nutrient. *TDN is estimated by the standard tables of feed composition in Japan (Agriculture, Forestry and

Fisheries Research Council Secretariat, 1995).
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Fig. 1 Changes in the concentration of plasma 1 2 3 4 5 6 7 8 9 10
calcium (Ca) and inorganic phosphorus (Pi) Lactation stage (weeks)

in experiment 1. Each point represents
the each cow. Two cows (cow A and C) in
alfalfa diet could not stand up just after
parturition. Cow A recovered by the
treatment of calcium injection, however
cow C did not recover and was excluded
from the experiment.

Fig. 2 Changes in the ratio between dry matter
intake (DMI) and body weight and four
percent fat-corrected milk (FCM) yield in
experiment 1. Each solid and blank point
represents the average value of three and
four cows, respectively. Vertical bars, S.
D. of each average value. *The value is
significantly different from that of the
grass diet (P<0.05).
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value of three and four cows, respectively. Vertical bars, S. D. of each average value.
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Fig. 4 Changes in the weight loss, total digestible nutrient (TDN) and crude protein (CP) balance in
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respectively. Vertical bars, S. D. of each average value.
**The value is significantly different from that of the grass diet
TDN and CP balance are estimated by Japanese feeding standard for dairy cattle

that of the grass diet (P<0.05).
(P<0.01).

Each solid and blank point represents the average value of three and four cows,

*The value is significantly different from

(Agriculture, Forestry and Fisheries Reserch Council Secretariat, 1999).
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(Agriculture, Forestry and Fisheries Reserch Council Secretariat, 1999).
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