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Effects of Different Heat Stress Environments on the Efficacy of Rumen-Protected Niacin
Supplementation in Periparturient Dairy Cows

Kiyofumi NISHIKAWA, Shintaro OKUSHIMA and Akihiko HORIKAWA
Fukui Prefectural Livestock Experiment Station

Abstract

This study evaluated the effects of rumen-protected niacin (RB-NA) supplementation in periparturient dairy cows under
different heat stress conditions at two dairy farms in Fukui Prefecture (Farm K and Farm O). At each farm, six
periparturient cows were assigned to either an RB-NA supplementation group (20 g/day; n = 3) or a control group (n =
3). Supplementation was provided from 28 days before calving until 28 days after calving. Respiratory rate, rectal
temperature, blood biochemical parameters, and reproductive performance up to 60 days postpartum were evaluated.
Comparison of the temperature-humidity index (THI) indicated that Farm K tended to experience higher daytime THI
values than Farm O, suggesting acute heat stress. In contrast, Farm O frequently showed THI values exceeding 68
continuously from nighttime to early moring, suggesting chronic heat stress. Respiratory rates tended to be lower in the
RB-NA group at both farms, and rectal temperature tended to be lower in the RB-NA group at Farm K. At Farm K,
postpartum increases in non-esterified fatty acids (NEFA) were suppressed in the RB-NA group, while total cholesterol
(T-Cho) and glucose (Glu) tended to remain at higher levels after calving. At Farm O, postpartum NEFA concentrations
were higher in the RB-NA group, whereas T-Cho and Glu were similar to those in the control group, suggesting that the
effects of RB-NA may have been attenuated under chronic heat stress conditions. Uterine recovery time after calving was
similar between groups at both farms, and no cows were suspected of having endometritis.

These results suggest that the efficacy of RB-NA supplementation in periparturient dairy cows may be influenced by the
nature and severity of heat stress.

Keywords: dairy cow, environmental management, rumen-protected niacin
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