Journal of Thermal Biology 82 (2019) 252-253

Contents lists available at ScienceDirect

Journal of Thermal Biology

journal homepage: www.elsevier.com/locate/jtherbio

Corrigendum

Corrigendum to “A predictive model of equivalent temperature index for R

Check for

dairy cattle (ETIC)” [J. Therm. Biol. (2018) 165-170] s

Xiaoshuai Wang®"

, Hongding Gao*, Kifle G. Gebremedhin”, Bjarne Schmidt Bjerg®,

Jennifer Van Os"¢, Cassandra B. Tucker’, Guogiang Zhang™'

2 Department of Engineering, Aarhus University, Blichers Allé 20, P.O. Box 50, DK-8830 Tjele, Denmark
Y College of Biosystems Engineering and Food Science, Zhejiang University, No. 388 Yuhangtang Road, Hangzhou, Zhejiang Province, China
¢ Center for Quantitative Genetics and Genomics, Department of Molecular Biology and Genetics, Aarhus University, DK-8830 Tjele, Denmark

4 Biological and Environmental Engineering, Cornell University, Ithaca 14853, United States

€ Department of Large Animal Sciences, University of Copenhagen, Gronnegdrdsvej 2, 1870 Frederiksberg C, Copenhagen, Denmark

f Department of Animal Science, University of California-Davis, Davis 95616, United States
& Department of Dairy Science, University of Wisconsin, Madison 53706, United States

The authors regret that there was some correction in the text which
are as follows.

3.4. Stress threshold categories based on ETIC

Fig. 3 shows the scatter plot of THI against ETIC for which the data
of air temperature and relative humidity were randomly generated from
20 to 40°C air temperature and 15-80% relative humidity. The re-

40

y =0.6388 x - 25.758
35 R? = 0.99319 &

P I . . . N
10
60 65 68 72 75 80 85 90 95 100
THI

Fig. 3. Relationship between THI and ETIC assuming that air velocity and solar
radiation were 0m s~ ' and 0 W m ~ 2, respectively. The data for air temperature
ranging from 20 to 40 °C and relative humidity ranging from 15% to 80% were
randomly generated (N = 500). The THI of 68 is equivalent to the ETIC of 18 °C
and the THI of 72 is equivalent to the ETIC of 20 °C.

DOI of original article: https://doi.org/10.1016/j.jtherbio.2018.07.013
E-mail address: Zhang@eng.au.dk (G. Zhang).

lationship between THI and ETIC at an assumed air velocity and solar
radiation equal to zero can be described by a linear regression equation:
y = 0.6388 x —25.758 (where, y represents ETIC (°C), and x represents
THL) (R? = 0.9932, and p < 0.0001).

Based on the linear regression model in Fig. 3, the stress categories
(thresholds) for ETIC can be classified in accordance to the thresholds
developed for the THI (Eq. (13)), assuming that air velocity = O m s71
and solar radiation = 0Wm™2 The categories are: 18 °C < ETIC <
20 °C is considered to be Mild, 20 °C < ETIC < 25°C is considered to
be Moderate, 25°C < ETIC < 31°C is considered to be Severe, and
ETIC = 31 °C is considered to be Emergency (Table 3).

Heat dissipation rate and body heat balance are affected by not only
environmental parameters, but also other factors related to the animal
and management of the herd, such as genotype of cows, coat colour,
health status, degree of acclimatization, productivity level, activity
level, access to shade, and manure management (Gaughan et al., 2008).
These animal- or management-related factors would change the ranges
of the thresholds and stress categories. For instance, some studies re-

Table 3
Stress categories of ETIC thresholds. The thresholds are based on THI (Eq. (13))
assuming that air velocity = 0ms ™! and solar radiation = 0Wm ™2,

Category THI ETIC, °C

Mild 68 < THI < 72 18 < ETIC < 20
Moderate 72 < THI < 80 20 < ETIC < 25
Severe 80 < THI < 90 25 < ETIC < 31
Emergency 90 < THI 31 < ETIC
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ported a THI of 72 (equivalent to ETIC of 20.2°C) as the threshold at
which dairy cattle start to be in heat stress (Bernabucci et al., 2014;
Bohmanova et al., 2007; Ravagnolo et al., 2000); however, much of this
work is based on changes in production, rather than earlier responses to
heat load. Similarly, a THI of 60 (equivalent to ETIC of 12.5°C) was
reported as the threshold for beginning heat stress for Holstein cows in
Germany (Briigemann et al., 2012). In this study, the ETIC is based on
only environmental parameters and the categories correspond to that of
the THI.

4. Conclusions
The following conclusions can be drawn from this study:

(1) A thermal index model, referred to as ETIC, was developed. The
model predicts the level of heat stress imposed on cattle. The model
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incorporates the effects of air temperature, relative humidity, air
velocity, and solar radiation and their interactions.

(2) The coefficient of correlations (R%) between the ETIC and skin
temperature, core-body temperature, and respiration rate were
0.79, 0.40, and 0.49, respectively.

(3) The ETIC heat-stress thresholds were categorized according to the
thresholds defined for THI. The categories are: Mild for
18°C < ETIC < 20 °C; Moderate for 20 °C < ETIC < 25 °C; Severe
for 25°C < ETIC < 31 °C; and Emergency for ETIC = 31 °C.

(4) The predictive performance of the ETIC model was better than the
adjusted THI, HLI, CCI, and DHLI indices with respect to skin
temperature (R = 0.89), respiration rate (R = 0.70), and core-body
temperature (R = 0.64).

The authors would like to apologise for any inconvenience caused.
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