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RESUMEN 

El ambiente tropical provoca bajos índices reproductivos en el ganado bovino, por lo tanto, el 
objetivo de la investigación fue evaluar el efecto del ambiente sobre los índices de reproducción 
bovina. La investigación se realizó en la Estación Experimental Agropecuaria (EEA) Corrientes, 
Argentina. Se analizaron los datos de 3,082 registros del hato; del año 1991 hasta el año 2009 
de tres razas: Hereford (HR), Braford (BF) y Brahman (BH). Se evaluaron dos variables: la 
primera, la pérdida de los productos a partir de su diagnóstico hasta el momento del parto (DP) y 
la segunda, inicia del día de su nacimiento hasta su destete en 205 d (PD). Para analizar los datos 
se realizó un diseño completamente al azar y un análisis de correlación. Las pérdidas se 
observaron durante la gestación para vacas BH y BF (P < 0.05), la humedad relativa no presentó 
efecto sobre la gestación y días al destete. Hubo correlación entre la humedad y la radiación con 
las vacas HR y BF que no se preñaron, las vacas BH no presentaron ninguna relación. 

Palabras clave: Mortalidad, bovinos, eficiencia. 

ABSTRACTS 

Tropical environmental climate causes low reproductive rates in cattle, so the objective of the 
present study was to evaluate the possible effects of the climate on the reduction of the rates of 
bovine reproduction. The work was carried out in the Experimental Agriculture Station (EAS) in 
Corrientes, Argentina, where, 3,082 bovine herd records data were analyzed from 1991 to 2009, 
three breeds, Hereford (HR), Braford (BF) and Brahman (BH). It was evaluated the percentage of 
losses from the diagnosis of gestation until the delivery (DP) and from the delivery until the 
weaning to the 205 d (PD). Data were analyzed by analysis of variance in a completely randomized 
design and with an analysis of correlation. The greater losses (P < 0.05) were observed during 
the period of gestation for them cows BH and BF, the humidity relative not presented difference 
(P > 0.05) between DP and PD. There was a correlation between the humidity and the radiation 
with the cows that were not in gestation (HR and BF), the cows BH not presented any relation. 

Key words: Mortality, bovines, efficiency. 
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INTRODUCTION 

Reproductive indexes in cattle from tropical and subtropical regions are deficient, 
pregnancy rates can range from 45 to 55 %, with intervals of 18 months between births, 
and cow birth usually occurs for more than three years (Dobson and Smith, 2000). These 
productive indexes are affected by genetic factors such as: race, health problems, herd 
management and climatic factors as well as ambient temperature, relative humidity and 
solar radiation. In these conditions the reproductive performance of cattle depends on 
their adaptation to the environment (Montiel and Ahuja, 2005, Cordova et al., 2009). 

Zebu cows and their calves are best adapted to environments with high temperatures; 
they are also more efficient using low quality fodder; without forgetting that they are highly 
resistant to external parasite infestations (López et al., 2004). However, the factors of 
greatest impact on the animals are the temperature of environment (Da Silva, 2006), water 
consumption and dry matter (Nienaber et al., 2003), in animals in open grazing systems 
(Lara et al., 2014). 

Hansen et al. (2001) found that caloric stress (41 °C) decreased the proportion of embryos 
reaching the blastocyst stage. The susceptibility of embryos to the caloric stress 
diminishes as they advance in their development. Mansilla (2006) in Chile found that when 
the relative humidity exceeded 60% and the ambient temperature at 30 °C on the day of 
artificial insemination, there was depression in the gestation rate. Similar results are 
reported by Arias et al. (2008), who report that relative humidity and ambient temperature 
negatively affect reproductive activity. 

There are several factors that expose cattle and generate stress, affecting the release of 
prostaglandins type PGF2α that has luteolytic effects, aggravating infertility. Different 
authors, Escobar et al. (2005), Rivera-Suárez et al. (2006) and Román (2008) indicate 
that as the temperature of environment increases on the day of artificial insemination, the 
percentage of conception decreases. In addition, relative humidity has been associated 
with a low effectiveness to dissipate heat by sweating and breathing (Renaudeau, 2005; 
Da Silva, 2006). 

The objective of this research was to evaluate the effects of breed and environment on 
losses, pre and postpartum, until weaning in calves from northern Argentina. 

MATERIAL AND METHODS 

The study was carried out at the Corrientes Agricultural Experiment Station (EEA 
according its acronyms in Spanish), where cattle production and reproductive behavior 
are monitored. The EEA of the National Institute of Agricultural Technology (INTA 
according its acronyms in Spanish) Corrientes, Argentina, is located in El Sombrerito at 
27 ° 40 '08 "LS and 58 ° 45' 44" LW, at 63 m. 

For the investigation, a total of 3,082 bovine herd bellies were analyzed from 1991 to 
2009, from three breeds: Hereford (HE), Braford (BF) and Brahman (BH). The animals 
received annual sanitary management, based on a sanitary calendar that the INTA 
Institution recommends to the producers. The variables evaluated were the percentage of 
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pregnancy (diagnosis of gestation), losses from diagnosis to delivery (PD) and weaning 
(PD) of the animals at 205 days. 

During the years indicated, the data of: ambient temperature, relative humidity, wind 
speed and solar radiation were recorded daily in the EEA "Colonia Benítez" weather 
station located 30 km from the experimental unit; during the months of the service of rides 
to the cows (September to December). With this information the temperature-humidity 
index (ITH) was calculated, as established by Ingraham et al. (1974) with the following 
equation: 

ITH = ((1.8 °T) + 32) - (0.55 - (0.55 HR/100)) ((1.8 °T) - 26)) 

where: 

ITH = temperature-humidity index; 

T = temperature in degrees centigrade ºC; 

RH = relative humidity. 

The same equation was used to determine the degree of caloric stress to which the 
animals were subjected under environmental conditions. The data used for the statistical 
analysis were those indicated in the experimental period, subjected to an analysis of 
variance with a completely randomized design, using the program INFOSTAT (2014); to 
determine the effect of race on pregnancy rates and at what time the TP or PD variables 
recorded higher losses. Where statistical differences were observed, a comparison of 
means was made with the Tukey procedure (P = 0.05) and to correlate the effect of the 
climate a correlation was performed.  

RESULTS AND DISCUSSION 

Loss of calves 

Loss of calves from gestation to parturition (DP), and calving at 205 days of weaning 
(Braford, Brahman and Hereford cows) are presented in Table 1. No statistical differences 
were observed between the breeds, but in PD the losses were significant in the Hereford 
breed (P <0.05). 

The diagnosis of gestation is performed at 42 days, using ultrasound or palpation to rule 
out embryonic death (Sartori, 2006). Studies conducted by Draghi et al. (2006) reported 
that there are many zoonotic causes (Brucella abortus, IBR, Leptospirosis, 
Campylobacter fetus, among others) that produce perinatal losses in the herd; which 
range from the time of fertilization to birth. However, these investigations conclude that in 
40% of cases the etiology of the loss can not be determined. 
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Table 1. Loss of calves from diagnosis of gestation to calving (PD) and calving at 205 days of 

weaning (PD) in Braford, Brahman and Hereford cows. 

   DP   PD Pr > F 

Braford 6.31a 3.78b 0.050 
Brahman 7.65a 3.37b 0.012 
Hereford 5.37a 5.32a 0.096 

abDifferent literals indicate significant differences P <0.05 

De Luca (2002) presented as causes of perinatal losses, those related to nutrition: energy-
protein imbalance, hyperproteic rations, hyperammonemia, etc. In addition, it mentions 
that some plants have phytoestrogens (fusariosis, melilotus, and trifolium) and those 
susceptible to the Ergot fungus that produces ergotamines (Claviceps paspali) causing 
embryonic losses and thermal stress, as the most common causes. However, post-birth 
losses are due mostly to rodeo management and to those that occur from infections 
through the navel, which lead to motor problems compromising the calf's life. Similarly, 
the intake of colostrum in the first hours of calf life is critical, as it will provide defenses 
against infectious diseases (Faber et al., 2005; Arroyo et al., 2014). 

Mortality losses in both DP and PD in Holstein cows were similar. These results may be 
due to the fact that the races are temperate and suffer in adverse climatic conditions of 
tropical climates. Environmental stressors such as heat and humidity cause low milk 
production, to problems such as eye cancer; without forgetting that HE cows are 
susceptible to endo and ectoparasites (Burrow et al., 2004). 

Percentage of pregnancy 

When analyzing the pregnancy rates, it was observed that the percentages of pregnancy 
had a correlation with the climatic variables in the HE and BR races. Radiation and relative 
humidity have a significant impact (Table 2). In the BH breed presented no corelation.  

In Figure 1 it is observed that the greater number of cows not pregnant coincide with an 
increase in Radiation. For non-pregnant cows, early embryo losses (<42 days) were 
considered as possible causes, since most of the pre-natal deaths occur during the first 
days after fertilization and during the implantation of the embryo in the uterus (Sartori, 
2006). 

Table 2. Correlation index between climatic variables and the percentage of pregnant wombs, 

during the natural mountaineering service from 1991 to 2009. 

Cimatic variables Hereford 
Races 

Braford 
Brahman 

Radiación/Radiation 46 (p = 0.047)* 53 (p = 0.020)* 25 (p = 0.303) 

Humedad/Humidity -55 (p = 0.013)* -51 (p = 0.024)* -24 (p = 0.314) 

Temperatura/Temperature 23 (p = 0.354) 16 (p = 0.514) 21 (p = 0.381) 

ITH** 35 (p = 0.145) 25 (p = 0.308) 24 (p = 0.316) 

Viento/Wind 37 (p = 0.124) 38 (p = 0.108) 09 (p = 0.717) 

Lluvia/Rain -05 (p = 0.825) -01 (p = 0.977) -01 (p = 0.978) 

* degree of significance   ** Temperature-humidity index 
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Figure 1. Effects of the climatic variables Radiation (Rad) and Humidity (Hum) on nonpregnancy in 

Hereford (Her) and Braford (Braf) cows, during 19 periods of natural mating services between the 

months of September and December of each year. 

Uribe et al. (2001) determined that relative humidity and radiation are the main causes of 
decreased growth rates, reproductive failures and increased early embryo and fetal 
mortality. On the other hand, it is known that the color of the hair and the texture of the 
dark skin, absorb more heat; compared with the clear ones with equal environmental 
conditions (Col ba et al., 2002). 

When evaluating the effect of relative humidity (P <0.05), a negative relation was found 
with the number of empty cows. The direct effect on the animal may be due to the high 
humidity that prevents heat dissipation by sweating and breathing, causing thermal stress 
according to the reports of Renaudeau (2005). 

Pires et al. (2011) reported that the animal's food is distributed in a preferential order, such 
as: basal metabolism, activity or work, growth, basic energy reserve, gestation, lactation, 
additional energy reserve, estrous cycle and onset of gestation; if there is an excess 
accumulates as a reserve of energy. This is why insufficient energy consumption is related 
to poor reproductive performance, resulting in long periods of postpartum anesthesia and 
low conception rate (Granja et al., 2012); even if the energy consumption normalizes 
postpartum. 

Recent studies have found that nutritional deficiency during the last third of gestation 
interferes with the productive and reproductive performance of their offspring; highlighting 
the greater importance of prepartum nutrition than postpartum one, and may interfere with 
the programming of the fetus and consequently alter the productive and reproductive 
performance of the offspring (Granja et al., 2012). 
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CONCLUSION 

In this research it is concluded that the climate in the Agricultural Experiment Station has 
an effect on postpartum mortality in the Hereford breed. In addition, the radiation and and 
humidity correlate with the loss of pregnant bellies of Hereford and Braford under these 
environmental conditions. 
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