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ABSTRACT

This study was conducted to establish the research direction of heat stress in dairy cows by
searching papers and patents. Research papers published before 2014 through National Digital
Science Library (NDSL) and patents registered with United States Patent and Trademark Office
(USPTO), Japan Patent Office (JPO), European Patent Office (EPO) and Korean Intellectual
Property Office (KIPO) were investigated using the key words of heat stress index, genetics,
facilities and feed. The research trend for heat stress in dairy cows was analyzed with 182 papers
and 282 patents. Global warming due to increased atmospheric concentration of greenhouse gases
is a major interest in recent years. The papers related with heat stress in cattle were increased
after 2006. Besides, patents connected with facilities and feed will be increased due to
development of ICT. In particular, the various studies including patents about heat stress in dairy
cows will be needed to conduct because the climate of southern Korean peninsula is changing
from temperate to subtropic.
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Table 1. Technical classification and the number of articles

Category Division Sub-division Nl;?tlikéTZ:SOf Criteria for noise removal
Index (AA) Bio-rthythms (AAA) 75
. Heat tolerance (ABA) 33
Genetics (AB) Molecular diagnostics (ABB) 6 * Heat tolerance marks
Housing, Shed (ACA) 12 » Stress marks related
Facilities (AC) | Ventilator (ACB) 20 disease
Spray (ACC) 0 * Boiler structural
Additives (ADA) 16 * Feeds unrelated with
Functional feed (ADB) 8 temperature or season
Feed (AD : P
eed (AD) Feed intake (ADC) 7
Water supply (ADD) 5
Total 182

Table 2. Technical classification and the number of patents

Category Division Sub-division Nl;:;[l;f;[s()f Criteria for noise removal
Index (AA) Bio-rhythms (AAA) 19
. Heat tolerance (ABA) 11
AB p :
Genetics (AB) Molecular diagnostics (ABB) 8 * Heat tolerance marks
Housing, Shed (ACA) 48 * Stress marks related
Facilities (AC) | Ventilator (ACB) 99 disease
Spray (ACC) 31 * Boiler structural
Additives (ADA) 25 * Feeds unrelated with
Functional feed (ADB) temperature or season
F AD :
eed (AD) Feed intake (ADC) 5
Water supply (ADD) 30
Total 282
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Fig. 1. Annual trends of published articles.
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Fig. 3. Yearly patent application rates.

Table 3. Published articles related with heat stress in dairy cows

Name of journal Index Genetics | Facilities Feed
Journal of dairy science 20 4 14
International journal of biometeorology 7 2
Tropical animal health and production 4 4
Theriogenology 6 2
Livestock science 5 1 2
Journal of livestock housing and enviroment 1 6
Journal of Animal Science and Technology 1 2 2
Journal of thermal biology 4 1
Animal reproduction science 4 1
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Item USA (USPTO) Japan (JPO) Europe (EPO) Korea (KIPO)
patents (number) 32 5 163
Share (%) 12 2 58
Table 5. Valid patents for heat stress by fields
Item Index Genetics Facilities Feed
patents (number) 19 178 66
Share (%) 7 63 23
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