
fed two quarts of pasteurized waste milk 
twice daily at 0600 and 1400 hours for 
days 1-29 and then four quarts twice daily 
for days 30-41. Calves were then fed only 
two quarts in the morning feeding for 
days 42-48 before full weaning on day 49. 

Calves had daily starter intake of at 
least 2 lb. when weaned and stayed 
in hutches for another 10 days before 
moving into group pens. 

However, it appears that no analyses 
were done of waste milk and calf starter, 
and intake data for starter were not 
recorded or reported. This makes it 
diffi cult to determine if starter intake 
changed per treatment or if there was 
a feed effi ciency response (Kertz and 
Chester-Jones, 2004).

Experiment 2 was also done at the 
University of Florida but ran from 
December 2011 to May 2012. Colostrum 
collected from cows in experiment 1 had 
been pooled by cows in either the HT 
or CL treatments and then fed to these 
calves born during the winter months. 
These calves were all also fed four quarts 
of colostrum by esophageal feeder and 
fed and managed similarly to calves in 
experiment 1.
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THERE is growing interest in and 
concern about the effects heat 
stress has on calves, but such data 

are very limited. 
A recent study (Monteiro et al., 2014) 

evaluated heat stress on gestating dairy 
cows during the dry period and how it 
subsequently affected calf performance 
and on calves fed their dam’s colostrum.

Experiment 1 was done at the 
University of Florida from July to 
November 2011. Multiparous Holstein 
cows were dried off 46 days before 
expected calving, blocked on the mature-
equivalent milk production of the 
previous lactation and randomly assigned 
to either heat stress (HT) or cooling (CL) 
treatments. 

All cows were housed in a free-stall 
barn, but CL cows had sprinklers and 
fans when temperature exceeded 75°F. 
After calving, cows from both treatments 
were housed in the same free-stall barn 
and cooled by shade, sprinklers and fans, 
just as CL cows had been before calving. 

Thus, calves were born from cows that 
had been in either the HT (n = 18) or CL 
(n = 18) treatment during approximately 
the last 46 days of gestation, but only 
data from heifer calves (12 calves from 
the HT group and 14 from the CL group) 
were used for all analyses related to 
growth performance, except for birth 
weight. 

Cows were milked within four hours 
after calving, and their colostrum was 
frozen at -20°C and stored for experiment 
2. Colostrum fed to all calves was the 
same because it had been pooled from 
cows that had their dry period during the 
winter months in Florida.

Calves were fed four quarts of pooled 
colostrum by esophageal feeder within 
four hours after birth. All calves were 
moved into hutches and fed water and 
calf starter ad libitum. Then, calves were 

Late-gestation heat 
stress affects calves

Discussion
For the HT cows, dry period length and 
gestation length were shorter, whereas 
rectal temperatures and respiration rates 
increased (Table). Cows were exposed to 
an ambient temperature humidity index 
of 78, which the evaporative cooling 
system ameliorated enough that CL cows 
exhibited less heat stress. There was 
no treatment effect on the colostrum 
quantity and quality.

Calves born to CL cows weighed more 
at birth and at weaning, were taller at 
birth and tended to gain more and get 
taller than HT cows. Calves did not 
differ by treatment for fecal score and 
health score but tended to have greater 
respiratory scores (P < 0.11) and rectal 
temperatures (P < 0.10) when dams had 
been heat stressed during their dry 
period.

In experiment 2, calves fed colostrum 
from HT cows in experiment 1 were not 
signifi cantly different from calves fed 
colostrum from CL cows in the categories 
of birth weight, weaning weight, weight 
gain, weaning height and height gain. 
However, there was a tendency (P = 0.12-
0.30) for calves fed HT colostrum to do 
better in these performance categories. 

In such a situation, having more calves 
per treatment than the 16-17 used in this 
study may have resulted in signifi cant 
differences. This is a criticism of calf 
studies in general, not just this study 
(Kertz and Chester-Jones, 2004).

Bottom Line

with
AL KERTZ*

Responses of cows and calves from experiment 1
 Heat  Std. error
 stress (HT) Cooling (CL) of means
Dry period length, days 35.4a 39.1b 1.30
Gestation length, days 271.5a 275.4b 1.26
Rectal temperature, °F

a.m. 101.5a 101.3b 0.07
p.m. 102.9a 102.0b 0.11

Respiration rate/min. 79.2a 44.6b 2.42
Colostrum, quart 15.9 14.1 2.40
Colostrum IgG, g/L 86.8 94.7 7.86
Calves

Birth weight, lb. 84.3a 94.9b 2.60
Weaning weight, lb. 147.5a 167.4b 5.50
Weaning wither height, in. 32.7a 33.7b 0.30
Preweaning bodyweight gain, lb. 66.9 75.3 4.40
Avg. daily gain, lb./day 1.15 1.26 0.07
Preweaning height increase, in. 2.24 2.36 0.35

a,bP < 0.05.

*Dr. Al Kertz is a board-certified, indepen-
dent dairy nutrition consultant with ANDHIL 
LLC based out of St. Louis, Mo. His area 
of specialty is dairy calf and heifer nutri-
tion and management. To expedite answers 
to questions concerning this article, please 
direct inquiries to Feedstuffs, Bottom Line of 
Nutrition, 7900 International Drive, Suite 650, 
Bloomington, Minn. 55425, or email com-
ments@feedstuffs.com.
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In experiment 2, fecal and respiratory 
scores were similar between treatments, 
but rectal temperatures were greater (P 
< 0.01) for calves fed colostrum from HT 
cows.

Numerous blood samples were 
taken, especially in experiment 2, and 
analyzed by radial immunodiffusion for 
immunoglobulin G (IgG) blood levels that 
also enabled the calculation of apparent 
effi ciency of absorption. Whole blood 
cell and cortisol analyses were also done. 
Colostral IgG concentrations and the 
amount of IgG fed did not differ between 
treatments in either experiment 1 or 2.

In general, there were no treatment 
differences in either experiment 1 or 2 
for white blood cell components, whole 
blood cells, total plasma protein, serum 
IgG levels and effi ciency of absorption. 
However, there were some signifi cant 
interactions of treatment by time. 

There were no cases in either 
experiment of failure of passive immune 
transfer, but calves exposed to heat 
stress in utero in experiment 1 had a 
lower apparent effi ciency of absorption 
than calves from CL dams in utero. 

Overall serum cortisol levels during 
the preweaning period were greater for 
calves born in experiment 2 from CL 
rather than HT cows. The researchers 
speculated that these calves may have 
been more sensitive to stress from 
routine management during their fi rst two 
weeks of life.

The Bottom Line
There was evidence that calves born to 
cows exposed to heat stress during the 
later stage of pregnancy (i.e., most of the 
dry period) had compromised passive 
and cell-mediated immunity compared to 

cooled cows during the same period. 
The calves born from heat-stressed 

dams had a shorter gestation length, 
lower birth weight and lower weaning 
weight and height. 

Thus, this study provides more 
indications of the negative impact heat 
stress has on both dry cows in later 
pregnancy and on calves in utero and 
after birth.
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