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While annual milk yield of dairy cows has been increasing, the production life of
dairy cows has been gradually decreasing. Shortening of production life leads to a
decrease in earnings in dairy management. After parturition, milk production increases
rapidly but feed intake increases modestly, causing most cows to be malnourished. If the
cows cannot meet their nutrients requirement after calving, they are prone to develop
metabolic diseases such as hypocalcemia and ketosis and to reduce reproductive
performance. These metabolic and reproductive disorders are main causes for culling of
dairy cattle. Therefore, meeting the nutrients requirements by increasing feed intake
immediately after calving is an important issue to improve the productivity and longevity
of dairy cows. The overall goal of this study was to find influential factors for feed intake
in dairy cows immediately after calving. In order to achieve the goal, three experiments
were carried out at Obihiro University of Agriculture and Veterinary Medicine. The first
experiment was done to investigate the effect of parity number on the dry matter intake
(DM of cows immediately after calving. The second experiment was done to investigate
the influence of calving difficulty on DMI in dairy cows immediately after calving. The
third experiment was done to investigate the effects the oxidative status on the DMI of
dairy cows immediately after calving.
[Experiment 1] I investigated the effect of parity number on the factors affecting the DMI
of cows immediately after calving. Eighty-three cows were evaluated from 14 days before
to 7 days after calving. The DMI and milk yield were measured for 7 days after calving,
and the calving score was measured. Blood samples were collected throughout the
experiment. The average DMI during the first week after calving was reduced in the first-
lactation heifers and high parity number cows. A quadratic relationship between the

parity number and the DMI was observed. The first lactation heifers had lower precalving



serum total protein (TP) concentration and milk yield, higher precalving serum
nonesterified fatty acid (NEFA) concentration and calving score than the multiparous
cows. The recovery rate of serum calcium (Ca) after calving was slow in the cows in the
parity 6. The DMI was positively affected by the serum Ca concentration after calving,
milk yield and precalving serum TP concentration and was negatively affected by the
calving score and precalving serum NEFA concentration. It is concluded that the DMI
immediately after calving tends to be lower in first lactation heifers and high parity
number cows, but factors that reduce the DMI differ according to parity number.
[Experiment 2] I investigated the influence of calving difficulty on DMI in dairy cows
immediately after calving using fifteen pregnant Holstein heifers and fifteen multiparous
Holstein cows. DMI was measured 6 days after calving. Calving difficulty was evaluated
with a calving score, and urinary cortisol concentration was measured. The calving score
was higher in the first lactation heifers than in the multiparous cows. The average DMI 6
days after calving was lower in the first lactation heifers than in the multiparous cows.
The urinary cortisol concentration 4 days after calving was higher in the first lactation
heifers than in the multiparous cows and was positively associated with the calving score.
The average DMI was negatively associated with the calving score and the urinary cortisol
concentration 4 days after calving and was positively associated with the average milk
yield 6 days after calving and the serum Ca concentration 3 days after calving. This
experiment showed that the low DMI immediately after calving in the first lactation
heifers is mainly due to the stress derived from their first experiences such as calving,
milking and tying to the stall, and the lower energy requirement compared with that of
the multiparous cows.

[Experiment 3] The objective of experiment 3 was to investigate the effects the oxidative
status on DMI of dairy cows immediately after calving. Sixty-two Holstein cows were
monitored from the calving to 21 days after calving. DMI was measured from 1 to 6 days
after calving. Body weight was measured once per week, and milk yield was measured
twice per day after calving. Blood samples were taken at 0, 7 and 21 days after calving to
determine the reactive oxygen metabolites (ROM), biological antioxidant potential (BAP)
and metabolic indicators. Oxidative stress index (OSI) was calculated by dividing ROM by
BAP * 100. The average DMI 6 days after calving of the first lactation heifers and the
cows 1n parity 2, 3, and 4 or more were 86.1, 124.1, 124.1, and 117.3 g/BWO0.75/d,
respectively. Serum ROM concentration tended to be lower in the first lactation heifers
than multiparous cows, and positively associate with average milk yield 6 days after
calving. Serum BAP concentration was lower in the first lactation heifers compared with
multiparous cows through the experiment, and positively associated with average DMI
and milk yield 6 days after calving. OSI was not affected by parity number of cows except
for 21 days after calving, and did not differ due to differences in days after calving. The
DMI was not associated with OSI at 0 days after calving, but it was negatively associated
with OSI at 7 days after calving. These results indicate that although the production of

peroxides increased with the increase of milk production, the DMI and the antioxidant



capacity also increased, so that the increase of milk production did not affect oxidative
stress in this study. Therefore, the difference in the average DMI 6 days after calving
among the number of parity observed in this study might not be due to oxidative stress. It
is concluded that the oxidative stress has little effect on DMI immediately after calving,
but the low DMI would increase the oxidative stress of the cows after calving. Rapid
increase in DMI immediately after calving synchronized with increase in milk yield must
be important issue for the prevention of the performance deterioration due to oxidative
stress in cows after calving.

These experiments demonstrate that the DMI intake immediately after calving is
affected by parity number of cows, and that the DMI are easy to be low in the first
lactation heifers and cows with a high number of calving. In the case of the first lactation
heifers, the DMI immediately after calving is likely to be suppressed by malnutrition in
late gestation period and stress around calving. On the other hand, delayed recovery of
serum Ca concentration after calving is a limiting factor for the DMI in high parity cows.
Since the influential factors affecting the DMI differ between the first lactation heifers
and high parity cows, feeding management around calving according to the number of
parity is required to enhance the DMI immediately after calving. Moreover, these
experiments show that oxidative stress is unlikely to increase even with increased milk
production, because the increase in milk yield increases the peroxides production and also
increases the antioxidant capacity by increase of feed intake. This implies that the DMI of
dairy cows immediately after calving is less susceptible to oxidative stress, and it suggests
that increasing the feed intake immediately after calving can reduce the oxidative stress
and the risk of metabolic and reproductive disorders due to oxidative stress. These results
would contribute to the expand of longevity of dairy cows through reducing the risk of

metabolic and reproductive disorders by improving feed intake immediately after calving.
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