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Growth of Australian Cattle Dog puppies in the neonatal period 
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ABSTRACT 

The monitoring of behavior as well as growth and development during the neonatal period allows to 

guide the health of the puppies, contributing to the adoption of measures capable of reducing risks 

and thus contributing to animal welfare. The aim of this study was to identify relationships between 

growth, birth weight, mean number of puppies in the litter and weight gain of Australian Cattle Dog 

(ACD) puppies in the first 45 days of life with parental weight. The study was conducted in a 

prospective, longitudinal manner, 17 8litters born in 2020, totaling 100 pups, a 1.17:1 male/female 

ratio was 9observed, in a FCI kennel. The mean number of pups per litter was 5.88 and mean birth 

weight was 258.98g. Lower birth weight and lower weight gain indicate diminish performance in the 

period. Average daily weight gain was strongly related to the average birth weight.  
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RESUMO 

O acompanhamento do comportamento bem como do crescimento e desenvolvimento durante o período 

neonatal permite orientar a saúde dos cachorros, contribuindo para a adoção de medidas capazes de reduzir 

os riscos e assim contribuir para o bem-estar animal. O objetivo deste estudo foi identificar relações entre 

crescimento, peso ao nascer, número médio de filhotes na ninhada e ganho de peso de filhotes de cães da 

raça Australian Cattle Dog (ACD) nos primeiros 45 dias de vida com o peso dos pais. O estudo foi realizado 

de forma prospectiva, longitudinal, 17 8 ninhadas nascidas em 2020, totalizando 100 filhotes, uma relação 

macho/fêmea de 1,17:1 foi observada 9, em um canil FCI. O número médio de filhotes por ninhada foi de 

5,88 e o peso médio ao nascer foi de 258,98g. Menor peso ao nascer e menor ganho de peso indicam 

diminuição do desempenho no período. O ganho de peso médio diário foi fortemente relacionado ao peso 

médio ao nascer. 

Palavras-chave: Cão 1;  Curva de Crescimento 2; Cinotecnia 3.  
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INTRODUCTION 

OThe Australian Cattle Dog (ACD) is a Cattle Dog classified in Group 1 section 

2 (FCI, 2021; DIAS, 2019; SERPELL and DUFFY 2014). Selected based on the need 

for a resistant dog to drive cattle in adverse conditions, the breed has fixed 

characteristics of medium size, robust and agile (AKC, 2020; FCI,2012; CICCARELLI 

et al., 2021) having the size defined in the standard of 43 cm. to 51 cm measured at 

the withers. Smooth, double-coated dog with a short, dense undercoat (FCI, 2012). 

Obtaining specific growth rates for each breed throughout life is particularly 

relevant in the early stages, including the neonatal period. Characteristics such as birth 

weight, average number of pups per litter and average and daily weight gain patterns, 

contribute to a personalized zootechnical management and to reduce the high losses 

observed in the species, helping owners, breeders, management routines and 

veterinarians in clinical practice. ( Mila et al., 2017; Mila et al., 2015; Lawler, 2008). 

 Specific information on ACD  is scarce and it is known that dogs with different 

morphological characteristics have developmental patterns influenced not only by size 

in adulthood, but also by temperament and coat type, resulting in different growth 

curves (PETERSON, 2011). Analysis of the growth and development of pups in the 

neonatal period will contribute to the reproductive success and conservation of the 

breed. 

Growth curves available in the canine species are related to breed, age, sex and 

food, and it is important to know the expected patterns not only in the neonatal period, 

but also in the other phases of the animal's life. Such conservation are able to provide 

relevant studies both for nutritional studies and development in genetic improvement 

and pure breeds (TRANGERUD et al., 2006; ARDELEAN, 1999; HOSKINS, 1999). The aim of 

this study was to relate weight to weight, mean number of puppies in the litter and 

weight gain of Australian Cattle Dog puppies in the first 45 days of life with parent 

weight. 

MATERIAL AND METHODS 

The study was conducted in a prospective, longitudinal manner, including 17 

litters of Australian Cattle Dogs born in 2020, in a kennel located in the city of Pelotas, 
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registered in the CBKC/FCI system. The parents were weighed using a digital scale and 

measured by measuring the height at the withers (cm) using a rigid meter. Such data 

were obtained prior to coverage. The animals received uniform handling, super 

premium feed and periodic control of endo and ectoparasites and during the gestational 

period, abdominal ultrasound examinations were performed at 30 and 55 days after 

mating for monitoring and review of the fetuses. The delivery was monitored and the 

pups were weighed at birth using a portable digital scale with a precision of 3 houses. 

The vitality of the pups was analyzed using the modified APGAR test (VASSALO et al., 

2015; VERONESI, 2016) at 1 and 60 minutes after birth. Litters whose delivery was 

normal, without interventions and whose pups presented APGAR scores between 7 and 

10 were included in the study. The weighings were repeated after 12 and 24 hours of 

birth using a precision digital scale. A daily monitoring routine was established, keeping 

the weighing time uniform until the 45th day of life. 

In order to analyze the data obtained, the litters were grouped according to the 

number of pups and the results obtained were tested for normality using the Shapiro 

Wilk test; to homoscedasticity by the Hartley test and to the independence of the 

residuals by means of graphical analysis. Then, they were submitted to analysis of 

variance using the F test (p≤ 0.05). With statistical significance, the effects of litters were 

compared using the Tuckey test (p≤ 0.05). 

 To establish the growth behavior of each of the groups, the average weight of 

the pups in relation to the days of weighing were adjusted through the regression model 

(p≤ 0.05):y=y0ax+bx2, where y=response variable ; yo= corresponding response variable 

at the minimum or maximum point of the curve; a= maximum estimated value of the 

response variable; b=slope of the curve; x=day after birth. 

Pearson's correlation was performed between the variables mean daily weight 

gain (GPMD), number of pups (NF), birth weight (PN), mother's weight (PM), father's 

weight (PP) 

 

 

RESULTS AND DISCUSSION 
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All parents showed measurements within the stipulated breed standard (FCI). 

Dams aged between 18 and 70 months, of which eight primiparous, seven mothers of 

second birth and two of third partuition were evaluated. The average weight of 

mothers at the time of mating was 13.5+-1.4kg (ranging from 10.4 to 16.7kg) and the 

average weight of fathers was 16.05+-1.67kg, (ranging from 13.1 to 18.5 kg). 

In all, 17 litters born in 2020 were followed, totaling 100 puppies, 54 males and 

46 females. In our study a 1.17:1 male/female ratio was observed. The ratio of 1:1.25. 

(male/female) showed a higher proportion of females in the local Nigerian population 

studied by Ajala et al. (2012), and Gravilovik et al. (2008) observed values close to 50% 

of males in the Drever breed. Tedor and Reif (1978) suggested that the ratio between 

males and females may have a genetic origin, being influenced by breed. 

The mean number of pups per litter was 5.88 +- 1.93, with litters ranging from 2 

to 10 pups. Gavrilovic et al. (2008) point out the influence of the number of litters and 

the mother's age on litter size. 

The mean weight of the pups at birth was 258.98+-47.19g). In his study, Alves 

(2020) when evaluating different pure breeds, obtained results in pure breeds of Group 

I (FCI) in the Shetland Shepherd breed with 4 puppies and weight between 200 and 280g; 

Belgian Shepherd Laekenois with litters between 6 and 8 puppies and average weight 

ranging from 240 to 410 g and the Old English sheep dog breed with litters ranging from 

2 to 10 puppies and weight between 265 and 500g. Mutembei et al. (2000) reported in 

their studies litters with an average number of 6.34+-0.4, ranging from 1 to 14 pups, 

while Chatdarong et al. (2007) observed litters with an average of 6.6+-2.8 pups with 

mean weight of 505.9+-77.3g also in the German Shepherd breed, emphasizing in their 

observations the effect of the breed on the number and mean weight of puppies. 

Although dogs can also be grouped by size, it is possible to observe significant 

differences in puppies’ birth weights (Mugnier et al, 2019) 

The registration, identification and control of risk factors are essential for the full 

reproductive success of purebred dogs. Low birth weight is recognized as a risk factor in 

the neonatal period (INDREBO et al., 2007; GROPETTI et al., 2017; MUGNIER et al., 2021) 
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with an inverse relationship between litter size and average pup weight in animals 

politocic (SCHELLIN et al., 2019). 

Alves (2020) points out that even in the same litter, puppies with heterogenous 

weights can be observed. In our study, no significant differences were identified in 

relation to average birth weight in most groups established by the number of puppies in 

the litter, which is in agreement with what was observed by Gropetti et al. (2015) litter 

and birth weight, while Ajala et al. (2012) observed an inverse relationship between the 

number of pups and average birth weight in their studies (TABLE 1). 

 A pattern similar to that obtained with birth weight was also observed in the 

periods evaluated at 21, 30 and 45 days, where it is possible to observe that in the group 

of 8 pups, with lower mean birth weight, it remained lower (TABLE 1). Alves (2020), 

when evaluating 345 puppies from 60 litters of 19 breeds, observed that 45% of the 

followed puppies were able to gain weight from birth, while a third did not show gains 

or losses greater than 20% in the first 48 hours of life. In our study, 19% of the puppies 

showed some weight loss in the first 48 hours of life. Although the growth observed in 

the analyzed population has pointed to differences in relation to the mean values, the 

observed linear model explains the weight gain of the different groups (Figure 1). 

Table 1. Average weight (g) of pups from the eight litter groups, on days (0, 21, 30 and 

45 days after birth). 

N Pups N Litters 
Days after birth 

0 21 30 45 

Two pups 1 ab 266,50±40,3  a 1.442,0±8,49  a 
2.024,5±112,43  

a 2.972,0±236,17  

Three pups 1 b 234,00 ±8,19 ab 
1.247,0±19,80  

ab 1.753,6 ±22,63 ab 2.532,5 ±40,31 

Four pups 1 a 294,63 ±13,57 a 1.393,2±90,83  ab 
1.888,9±108,90  

a 2.706,9 ±98,70 

Five pups 4 ab 264,07±63,32  ab 
1.129,6±289,09  

ab 
1.573,6±399,42  

ab 2.429.2 ±714,14 

Six pups 4 a 276,89±39,56  ab 1.256,6 
±257,39 

ab 
1.753,6±340,57  

a 2.977,3 ±565,00 

Seven pups 3 ab 252,76±33,88  ab 1.059,3 
±135,80 

ab 1.622,4 
±253,99 

a 2.823,4±351.02  
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Eigth pups 2 b 223,63±52,50  b 805,7 ±372,46 b 1.241,3±531,77  b 1,797,8 ±936,25 

Ten pups 1 ab 259,33±45,13  ab 1.024,7 
±199,59 

ab 1.552,3 
±325,43 

ab 2.457,5±544,87  

 
       CV (%) 

12,78 14,88 15,88 17,18 

 

Means followed by the same letter in each column did not differ, comparing the mean weight of 

litters on the days of weighing, by Tukey's test (p≤0.05). Fonte: Dode, Dode e Corcini (2022). 

 

Figure 1. Linear regression analysis of weight in g of different groups of Australian 

Cattle Dog puppies from birth to 45 days. 

Fonte: Dode, Dode e Corcini (2022). 
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Although birth weight is a characteristic influenced by numerous factors 

(SCHELLIN et al., 2019; GROPETTI, et al., 2017), weight gain during the neonatal period 

can be considered an important parameter for identifying puppies at risk, contributing 

to to adopt support measures and reduce neonatal mortality (KHAM et al., 2009; 

GROPETTI et al., 2015; MUGNIER et al., 2019) 

The average daily weight gain of the pups in the eight groups analyzed during the 

first 45 days of life ranged from 60.12 to 40.16g. Puppies with lower birth weight and 

lower weight gain during the period did not achieve the same performance as those 

whose growth was maximal (Table 2, Figure 1). 

The demand for energy and maternal skill in litters with a greater number of pups 

are higher than those with a smaller number of neonates, favoring more patient and 

experienced mothers in the management of larger litters. 

Table 2. Average daily weight gain (g) of the eight litter groups of Australian Cattle Dog 

puppies during the first 45 days of life. 

Litter Daily weight gain (g) 

Two pups  a 60,12±2,08 

Three pups ab 51,08 ±1,40 

Four pups cd 46,12 ±2,12 

Five pups bc 53,23 ±7,12 

Six pups ab 57,13 ±5,63 

Seven pups ab 57,12 ±3,58 

Eigth pups  d 40,16 ±8,85 

Ten pups bc 48,85±4,99   

CV (%) 18,14 
 

Means followed by the same letter in each column did not differ, comparing the mean weight 

of litters on the days of weighing, by Tukey's test (p≤0.05). Fonte: Dode, Dode e Corcini (2022). 

The group of 8 pups, with the lowest average birth weight, maintained a 

significantly lower weight throughout the evaluated period. A lower average daily 
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weight gain was also observed (Table 2, Figure 1) corroborating information from Alves 

(2020) who infers that pups keep their growth within limits, and thus, changes in this 

pattern are not recovered in the first 21 days of life, a fact that was also observed during 

the period of our study that followed the groups up to 45 days of life. Litters with larger 

numbers of pups require higher milk production in order to meet the demand of all 

offspring. Considerations about individual maternal behavior including during the 

breastfeeding period were also highlighted by Alves (2020) and Boutigny et al. (2016). 

The average daily weight gain in the different groups was more strongly related 

to the average birth weight and moderately to the mother's weight and weakly related 

to the father's weight. (FIGURE 3; TABLE 3). In their studies Gropetti et al. (2017) 

observed a relationship between the mother's weight and size and birth weight in 

puppies of different pure breeds (FIGURE 2). Willham (1972) highlights that growth from 

birth to weaning is related to factors intrinsic to the litter and extrinsic in which the 

mother is included. 

Gowane et al. (2014) in their review on sheep highlight the importance of 

maternal care after delivery. Obtaining an adequate growth curve for the breed can 

contribute to breeding programs as well as adaptations of zootechnical and nutritional 

management of the litters, contributing to the preservation of pure breeds. 
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Figure 2- Pearson's correlation matrix between daily weight gain (GPD) and the variables 

number of pups in the litter (NF); birth weight (PN), father's weight (PP) and mother's weight 

(PM).  

 

 

Fonte: Dode, Dode e Corcini (2022). 

CONCLUSIONS 

 Growth followed by daily weight gain was related to mean birth weight, mother's 

weight and more weakly related to father's weight. Although the population effectively 

analyzed in the present study is still small when compared to large population studies 

developed by different authors, the importance of integral monitoring of the reproductive 

process of purebred dogs, since reproductive success is not limited to fertilization or the 

number of puppies born in a litter. Numerous steps must be taken until the puppy 

overcomes the main risk phases. Thus, the registration and extensive monitoring will 
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provide veterinary and breeder auxiliary tools and achieve reproductive success in the 

breed. 

REFERÊNCIAS 

AJALA, O.; FAYEMI, O. E.; OYEYEMI, M. O. Some reproductive indices of the Nigerian 
local bitches in Ibadan, Nigeria. Nigerian Journal of Physiological Sciences, v. 27, n. 1, p. 
49-53, 2012. 

 

AKC. Australian Cattle Dog. Disponível em: <https://www.akc.org/dog-
breeds/australian-cattle-dog/>.  Acesso em: 25 de Agosto 2020. 

 

ALVES, I. A model of puppy growth during the first three weeks. Veterinary Medicine 

and Science, v. 6, n. 4, p. 946-957, 2020. 

ARDELEAN, J.D., Pediatric Health and Management. Veterinary Clinics of North 

Aerica Small Animal Practice, 1999. 

 

BOUTIGNY, L., GRELLET, A., FEUGIER, A., MARIANI, C., Mila, H., CHASTANT-

MAILLARD, S.. (2016). Effect of energy supplementation between birth and 3 weeks on 

growth rate in puppies. 

 

CHATDARONG, K., TUMMARUK, P., SIRIVAIDYAPONG, S.,  RAKSIL, S. (2007). 

Seasonal and breed effects on reproductive parameters in bitches in the tropics: a 

retrospective study. Journal of small animal Practice, 48(8), 444-448. 

 

CICCARELLI, J., MACCHIONI, F., CECCHI, F.. A genealogical survey on the main 

bloodline of the Australian Cattle Dog in Italy. Rendiconti Lincei. Scienze Fisiche e 

Naturali, v. 32, n. 2, p. 357-364, 2021. 

 

DIAS, R.A. Canis lupus familiaris: uma abordagem evolutiva e veterinária / Ricardo 

Augusto Dias.  --  São  Paulo  :  Faculdade  de  Medicina  Veterinária  e  Zootecnia.  

Universidade de São Paulo, 2019.128 p. : il.ISBN: 978-85-67421-17-9DOI: 

10.11606/97885674211791.  

 

INDREBO, A.; TRANGERUD, C.; MOE, L. Canine neonatal mortality in four large 

breeds. Acta Veterinaria Scandinavica. V. 49, S.1, doi:101186/1751-0147-49-S1-S2, 

2007. 

 

FCI. Padrão da Raça Australian Cattle Dog. Disponível em: 

<http://www.fci.be/en/nomenclature/AUSTRALIAN-CATTLE-DOG-287.html>. 

Acesso em: 25 de agosto 2020. 

 

GAVRILOVIC, B., ANDERSSON, K., FORSBERG,C., LINDE, E. Reproductive 

patterns in the domestic dog—A retrospective study of the Drever 

breed. Theriogenology, v. 70, n. 5, p. 783-794, 2008. 

 

https://www.akc.org/dog-breeds/australian-cattle-dog/
https://www.akc.org/dog-breeds/australian-cattle-dog/
http://www.fci.be/en/nomenclature/AUSTRALIAN-CATTLE-DOG-287.html


 
1138 

GOWANE, G. R., CHOPRA, A., PRAKASH, V.,  PRINCE, L. L. L. (2014). The role of 

maternal effects in sheep breeding: a review. Ind J Small Rumin, 20, 1-11. 

 

GROPETTI, D., RAVASIO, G., BRONZO, V., PECILE, A., The role of birth weight on 

litter size and mortality within 24h of live in purebred dogs: What aspects are involved. 

Animal Reproductive Science, n.163, p.112-119, 2015, 

 

GROPPETTI, D., PECILE, A., PALESTRINI, C., MARELLI, S. P.,  BORACCHI, P. 

(2017). A national census of birth weight in purebred dogs in Italy. Animals, 7(6), 43. 

 

HOSKINS, J.D., Pediatric Health and Management. Veterinary Clinics of North Aerica 

Small Animal Practice, 1999. 

 

KHAN, F. A., DUTT, R., DEORI, S.,  DAS, G. K. (2009). Fading Puppy Complex-An 

Overview. Intas Polivet, 10(2), 335-337. 

  

LAWLER, D. F. Neonatal and pediatric care of the puppy and kitten. Theriogenology, 

v. 70, n. 3, p. 384-392, 2008 

 

MILA, H., GRELLET, A., FEUGIER, A.,  CHASTANT-MAILLARD, S. (2015). 

Differential impact of birth weight and early growth on neonatal mortality in 

puppies. Journal of animal science, 93(9), 4436-4442. 

 

MILA, H., GRELLLET, A., DELEBARRE, M., MARIANI, C., FEUGIER, A., 

CHASANT-MAILLARD, S., Monitoring of newborn dog and prediction of neonatal 

mortality. Preventive Veterinary Medicine, n.143, p.11-20, 2017. 

 

MUGNIER, A., MILA, H., GUIRAUD, F., BREVAUX, J., LECARPENTIER, M., 

MARTINEZ, C., MARIANI, C., ADIB-LESAUX, A., CHASTANT-MAILLARD, S., 

SAEGERMAN, C., GRELLET, A., Birth weight as a risk factor for neonatal mortality: 

breed-specific approach to identify at risk puppies. Preventive Veterinary Medicine, 

v.171, 10476, 2019.  

  

MUGNIER, A., CHASTANT, S., SAEGERMAN, C., GAILLARD, V., GRELLET, A., 

MILA, H. (2021). Management of Low Birth Weight in Canine and Feline Species: 

Breeder Profiling. Animals, 11(10), 2953. 

 

MUTEMBEI, H. M.; MUTIGA, E. R.; TSUMA, V. T. A retrospective study on some 

reproductive parameters of German shepherd bitches in Kenya: research 

communication. Journal of the South African Veterinary Association, v. 71, n. 2, p. 

115-117, 2000. 

 

PETERSON, M.E.(a) Crescimento. Pediatria em pequenos animais, p. 34-43, 2011. 

 

PETERSON, M.E.(b) Cuidado do filhote de cão ou gato órfão. Pediatria em pequenos 

animais, p. 67-72, 2011. 

 

PETERS0N, M.E.(c) Mortalidade Neonatal. Pediatria em pequenos animais, p. 82-87, 

2011. 



 
1139 

 

SERPELL, J.; DUFFY, D. Dog Breeds and Their Behavior. In: Domestic Dog Cognition 

and Behavior. Berlin, Heidelberg: Springer; 2014. 

 

SCHELLING, C., GAILLARD, C., RUSSEMBERGER, J., MOSELEY, L., DOLF, G., 

Heritabilities for the puppy weight at birth in Labrador retrievers. BMC Veterinary 

Research, v.15, 395, https://doi.org/10.1186/s12917-019-2146-8, 2019. 

 

VASSALO, F. G., SIMOES C. R. B., Sudano, M. J., Prestes, N. C., Lopes, M. D., 

Chiacchio, S. B., & Lourenço, M. L. G. (2015). Topics in the routine assessment of 

newborn puppy viability. Topics in Companion Animal Medicine, 30(1), 16-21. 

VERONESI, M.C. Assessment of canine neonatal viability-the apgar test. 

Reprod.Dom.An. n.51, p.46-50, 2016. 

 

TEDOR JB, REIF JS. Natal patterns among registered dogs in the United States. Journal 

of the American Veterinary Medical Association. 1978 May;172(10):1179-1185. PMID: 

659298 

 

TRANGERUD, C.; GRONDALEN, J.; INDREBO, A.; TVERDAL, A.; ROPSTAD, E.; 

MOE, L. A longitudinal study on growth and growth variables in dogs of four large breeds 

raised in domestic environments. Journal of Animal Science, v. 85, n.1, p.76-83,2007. 

 

WILLHAM, R. L. The role of maternal effects in animal breeding: III. Biometrical 

aspects of maternal effects in animals. Journal of Animal Science, v. 35, n. 6, p. 1288-

1293, 1972. 
 

 

Recebido em: 10/10/2022 

Aprovado em: 12/11/2022 

Publicado em: 17/11/2022 

 

https://doi.org/10.1186/s12917-019-2146-8

