
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE            BIOSCIENCE RESEARCH, 2020 17(1): 244-248.             OPEN ACCESS 
  
 

Holstein Friesian Performance on highland and 
lowland environment affect reproduction ability in 
East Java Indonesia 

Sunaryo Hadi Warsito1,3, Triyono Muji Santoso2, Amaq Fadholly3, Dewa Ketut 
Meles4 and Pudji Srianto5 

 
1Department of Animal Husbandry, Faculty of Veterinary Medicine, Universitas Airlangga Indonesia 
2Undergraduate Student of Veterinary Medicine, Faculty of Veterinary Medicine, Universitas Airlangga Indonesia 
3Doctoral Student of Veterinary Science, Faculty of Veterinary Medicine, Universitas Airlangga Indonesia 
4Department of Basic Veterinary Medicine, Faculty of Veterinary Medicine, Universitas Airlangga Indonesia 
5Deparment of Veterinary Reproduction, Faculty of Veterinary Medicine, Universitas Airlangga Indonesia 
  
*Correspondence: pudjisrianto@yahoo.com Received 10-01-2020, Revised: 10-02-2020, Accepted: 13-02-2020 e-Published: 
15-02-2020 

Dairy farming business as one of the livestock subsector which is very prospective market, follow as the 
prices of feed resources and milk.The objectives of this study was to determine the influence of highland 
and lowland toward reproduction ability of Hosltein Friesian in East Java, Indonesia. The method was 
carried out by observing the enviromental temperature and humidity during artificial insemination. We 
used non-return rate (NRR), conception rate (CR) and service per conception (S/C) parameters and 
anayzed using linier regression. The results showed that the average tempature in highland and lowland 
are 26.3± 1.71ºC and 31.4 ± 2.02ºC, while the average humdity are 76.3 ± 5%  and 62 ± 9%. The value 
of NRR, CR, S/C, in highland obtained 85.5%, 71.1%, 1.38 and in lowland obtained 80%, 66.7%, 1.45. 
These data collections conclude that highland have better value for Hosltein Friesian and there is linier 
colleration between enviromental temperature and reproduction ability. 
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INTRODUCTION 
Dairy cattle breeding has become an 

increasingly international business worldwide. 
Over the last ten years a number of studies on 
reproductive and productive performance of dairy 
cows are undertaken Popov et al., 2016. Some of 
the results were too contradictory and impaired 
reproductive performances which inevitably lead 
to less productivity. However, new attention has 
been take on milk production in selection program 
worldwide, which resulted in adecline in health 
and fertility traits LeBlanc, 2010. The previous 
documents showed that the ease level of 
productive efficiency in dairy farming has been 

major global issues. 
The overall, four parameters which 

determined cattle reproductive efficiency are age 
at first calving, services per conception number, 
day’s open and calving interval. Those 
parameters can be performed by clear 
understanding of reprdoductive process and 
factors that affect ability of reproductive Haworth 
et al. 2008; Moussavi, 2008. 

The main issue to make essential 
reproductove performance of dairy breeds is the 
place where the genetic grown up Lui et al. 2007. 
Dairy breeds were particulary maintained in 
highland environment. Hosltein Friesian is one the 
dairy breed that its production andproductivity is 
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determined by genetic and enviromental factors 
Wangchuk, 2016; Wondossen et al., 2018. 
Highland and lowland are two of the envorimental 
component for Hosltein Friesian. Higland is 
commonly found in 500 to 1500 m above sea 
level, like mountain area. Meanwhile lowland 
found in 0 to 500 m above sea level, like east 
coast area. Although the Hosltein Friesian of the 
most popular breed, evaluations of enviromental 
throughout life are rare Nurradis et al. 2011.The 
purpose of this study was to evaluate the 
reproductive performance level on highland and 
lowland of Hosltein Friesian. 

MATERIALS AND METHODS 
The data for this study were obtained from  

the subdistrict Nongkojajar of Pasuruan, Pujon of 
Malang and sub-district Sendang of Tulungagung 
represent highland, whereas in sub-district Grati 
of Pasuruan, Surabaya and Gresik represent 
lowland, East Java Indonesia. Each sub-district 
was taken as many as 100 head samples, so that 
the total sample was 600 dairy cattles. 

Data were collected from March to August 
2019 on different temperatures and humidity 
during artifical inseminiation time. Additional data 
as non-return rate (NRR), conception rate (CR) 
and service per conception (S/C) parameters 

were used to observe its effect for reproduction 
ability of Holstein-Friesian. The data were 
analyzed using linier regression. 
 
RESULTS 
Effect of enviromental difference 

The results of the average temperatures and 
humidty in two different places condition during 
artificial insemination time were 26.30 ± 1.71°C; 
76.30 ± 5.00% in highland and 31.40 ± 2.02°C; 
62.00 ± 9.00% (see Figure 1). 

Non-Return Rate (NRR) and Conception Rate 
(CR) Value 

Based on primary data which collected from 
the inseminator and breeders’s interview, the 
results of NRR and CR value in highland and 
lowland were 85.5% (NRR); 71.1% (CR) and 80% 
(NRR); 66.7% (CR) (see Figure 2). 

Service per Conception (S/C)  Value 
Service per Conception (S/C) were obatined 

from the inseminator’s data. The results of S/C 
value in highland and lowland were 1.38 and 1.45 
(see figure 3). This results can be influenced by 
the experience ofa period of raising, ownership, 
and the incidence of abortion of Hosltein Friesian. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The comparison temperatures (A) and humidity (B) in highland and lowland 
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Figure 2: The comparison of NRR (A) and CR (B) values in highland and lowland 
 

Figure 2: The comparison of NRR (A) and CR (B) values in highland and lowland 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: The comparison of S/C value in highland and lowland 
 
 

DISCUSSION 
The results of this study showed that 

consistency the air temparature in Indonesia that 
commonly between 24-34°C and the humidity was 
too high, 60-90%. If the condition keep continuing, 
it can cause heat stress of the cow’s body, 
increase water intake, reduce milk production and 
feed consumption Hammami et al., 2009. The 
high air temperatures and humidity come from 
high solar radiation, thus the effective place for 

dairy farm in Indonesia is about 800 m above sea 
level Salem et al., 2006; Pauler et al., 2019. In 
addition, the materials, ventilation, and size of the 
cage affect the heat productions of cow’s body de 
Rensis et al., 2015; Worku et al., 2016. 
        Non return rate (NRR) values is the 
percentage of the cattle that were not re-estrous 
cycle for 30-60 days after artificial insemination 
Schűller et al., 2016. This NRR method is fastest 
measurement to observe the artificial 

insemination’s implementation. The results of 



Warsito et al.                                                           Tape Measure versus CT Scanogram for LLD assessment 

 

Bioscience Research, 2020 volume 17(1): 244-248                                                             247 

 

NRR were influenced by the experience of a 
periode knowledge about breeding and soon call 
the inseminator if their cows started getting 
estrous cycle Muasya et al., 2014; Coffey et al., 
2016.  

Feeding is one of the factors hat determined 
the success of dairy farm. The cows will not 
produce good milk if they were not given enough 
consumption Lopez et al. 2004. The good cow’s 
feeding consist green forage and concentrates, 
while we give high quality forage thus the 
concentrate comparation would be 64 : 36. The 
concentrate affect the cattle productivity Kumar et 
al., 2014. 

The results of CR value is good or normal, 
however the highland value is better than lowland. 
CR might be affected by the feeding types, times, 
and concentrate. Decreasing the CR values can 
of breeding, the breeder will gain more be caused 
by several factors including fertility (sperm), 
accuracy of estrous cycle detection and artificial 
insemination techniques Berry et al., 2003; 
Allouche et al., 2018.    

Based on satistical analysis, there is a 
correlation about the environment temperatures to 
non return rate (NRR) 10%, conception rate (CR) 
11% and services per conception (S/C) 4%. 
Enviromental temperatures associated with 
endocrine glands Ngodigha et al., 2009. Heat 
stress affect endocrine system due to metabolic 
change Avendaňo et al., 2010. This condition will 
interfere the tyroid glands that cause decreasing 
growth hormones and reproductive system Penev 
et al., 2014; Lilko et al., 2015. 

CONCLUSION 
In sum, the productivity of Hosltein Friesian in 

highland is better than in lowland. There is a 
colleration between enviromental temperatures, 
including NRR,CR and S/C to productivity ability. 
Further study is also needed to identify others 
factor that affect the productivity of Hosltein 
Friesian. 

CONFLICT OF INTEREST 
The authors declared that present study was 

performed in absence of any conflict of interest. 

ACKNOWLEGEMENT 
The authors would like to thanks the breeder 

of Nongkojajar of Pasuruan, Pujon of Malang, 
Sendang of Tulungagung, Grati of Pasuruan, 
Surabaya and Gresik who have helped for the 
data collection. 

AUTHOR CONTRIBUTIONS 
         SHW designed the experiment and wrote 
the script. TMS and AF conduct experiments in 
the field, data collection and data analysis. DKM 
and PS designed the experiment and reviewed 
the manuscript. All authors read and agreed to the 
final version. 
 

Copyrights: © 2020@ author (s). 
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

REFERENCES   
Allouche L, Madani T, Mechmeche M,

 Bouchemal A, 2018. Reproductive 
 performance  of  Montbeliard 
 cows reared under subtropical 
 enviroment: effects of heat stress 
 and  acclimatization duration. 
 Livestock Research for Rural 
 Development, 30, 128.  

Avendaňo RL, Fuquay JW, Moore RB, Liu 
 Z, Clark BL, 2010. Relationship  between 
 accumulated heat sress during dry period, 

             body condition score and reproduction 
 parameters of Holstein cows on  tropical 
 condition. Tropical Animal Health and 
 Production,  42, 265-273.  

Berry DP, Buckley F, Dillon P, Evans RD, 
 Rath M, Veerkamp RF, 2003.  Genetic 
 relationship among body condition score, 
 body weight milk yield and fertlity in 
 dairy cows. J  Dairy Sci, 86, 2193-2204. 

Coffey EL, Horan B, Evans RD, Berry DP, 
 2016. Milk production and fertility 
 performance of Holstein Friesian 
 and Jersey purebreed cows and their 
 respecive  crosses in seasonal-
 calving commercial farms. J Dairy 
 Sci, 99, 5681-5689. 

DeRensis F, Garcia-Isiperto I, López- Gatius F, 
 2015. Seasonal heat stress : clinical 
 implication and  hormone treatments for 
 the fertility of dairy cows. Theriogenolgy, 
 84, 659-666. 

Hammami H, Rekik B, Gengler N, 2009. 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Warsito et al.                                                           Tape Measure versus CT Scanogram for LLD assessment 

 

Bioscience Research, 2020 volume 17(1): 244-248                                                             248 

 

 Genotype by enviroment interaction 
 in dairy  cattle. Biotechnol Agron Soc 
 Environ, 13, 155-164. 

Haworth G, Tranter W, Chuck J, Wathes D, 2008. 
 Relationships between age at first 
 calving and first lactation milk yield and 
 lifetime productivity and longevity in dairy 
 cows.  The Vet Record, 162, 643-647. 

Kumar N, Yemane A, Berihu G, Desalew
 T, 2014. Productive and 
 reproductive  performance of local 
 cows under farmers management in 
 around Makelle, Ethiopia. Journal of 
 Agriculture and  Veterinary Science, 7, 21-
 24. 

LeBlanc S, 2010. Assessing the association 
 of the level of milk production with 
 reproductive  performance in dairy 
 cattle. J Reprod Dev, 56, S1-S7.  

Lilko D, Aatanasoff A, Kostadinova G,  Penev T,  
 Miteva T, Kirov V, 2015. Factors 
 associated withchange in pH, ammonia 
 and total nitrogen of manure mass in high 
 performance dairy cows. Vet Med 
 Zoot T, 70, 10-15. 

Lopez H, Satter LD, Wiltbank MC, 2004. 
 Relationship between level of milk 
 production and  estrous  behaviour of 
 lactating dairy cows. Anim Reprod Sci, 
 81, 209-223. 

Lui Z, Jaitner J, Pasman E, Rensing S,
 Reinhardt F, 2007. Genetic 
 evaluation of fertility traits of dairy cattle 
 using a multiple-trait model. Inter Bull, 37, 
 134-139.  

Moussavi A, 2008. Influences of milk yield 
 and fertility traits in the first lactation on 
 the length of productive life of Holstein 
 dairy cows in Iran. Res J Biol Sci, 3, 
 1022-1027. 

Muasya TK, Peters KJ, Kahi AK, 2014.  Effect of 
 diverse sire origins and  enviromental 
 sensitivity in  Holstein-Friesian cattle 
 for milk  yield and fertility traits between 
 selection and production 
 environments in Kenya. Livestocks 
 Sciences, 162, 23-30. 

Ngodigha EM, Etokeren E, Mgbree O,  2009. 
 Evaluation of age at first calving and 
 number of service per conception traits on 
 milk yield potential of Hosltein  Frisian x 
 Bunaji crossbred cows. Res J Anim 
 Sci, 31, 6-9. 

Nurradis I, Shebir A, Shiferaw M, 2011. 
 Assesment of reproductive 

 performance of  crossbred cattle (Holstein 
 friesian x Zebu) in Gondar town. Global 
 Veterinaria, 6, 561-566.  

Pauler CM, Isselstein J, Braunbeck T,
 Schneider MK, 2019. Influence of 
 highland and  production-oriented cattle 
 breeds on pasture vegetation: a pairwise 
 assessment across broad. 
 Agricultural, Ecosystem &
 Environment, 284, 106585. 

Penev T, Gergovska Z, Marinov I, Kirov
 V,Stankov K, Mitev Y, Miteva C, 
 2014.  Effect of season lactation 
 period and number of lactation on 
 mastitis incidence and  milk  yields in 
 dairy cows. Agri Aci  Technol, 6, 231-
 238. 

Popov G, Shindarska Z, Ralchev I, 2016. 
 Reproductive and Productive 
 Indicators of  Holstein-Friesian 
 cows grown in cubical technology. 
 Int J Curr Microbiol App Sci, 5,  287-296. 

Salem MB, Djemali M, Kayouli C, Majdoub A, 
 2006. A review of enviromental and 
 management  factors affecting the 
 reproductive  performance of Holstein-
 Friesian    dairy  herds in Tunisia. 
 Livestock  Research for Rural 
 Development,  18, 53. 

Schűller LK, Burfeind O, Heuwieser W,  2016. 
 Effect of short- and long-term heat stress 
 on conception  risk of dairy cows under 
 natural  service and artificial insemination 
 breeding programs. J Dairy Sci, 99, 
 2296-3002. 

Wangchuk K, 2016. Lowalnd pasture in 
 Himalayan highland: edaphic 
 properties and species  composition. 
 Journal of Mountain Science, 13, 
 4550464. 

Wondossen A, Mohammed A, Negussie E, 
 2018. Reproductive performance of 
 Holstein  Friesian dairy cows 
 in a tropical highland environment. J Adv 
 Dairy Res, 6, 100023. 

Worku D, Alemayehu K, Melekote M,  2016. 
 Comparative reproductive performance 
 evaluation of  Holstein Friesian cattle 
 reeds in two different agro ecological 
 conditions, Oromia region, Ethiopia. 
 Animal  Genetic Resources, 58, 31-42. 


