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Abstract: The aim of this study was to determine the effect of the parity on productive performance (lactation length, 
total milk yield and milk yield by day of calving interval) and calving interval in water buffaloes. For this purpose, records 
of 663 lactations from 248 buffaloes were evaluated. Total milk yield was 1344.91 liters, lactation length was 291.20 
days, calving interval was 453.55 days and milk by day of calving was 2.77 liters. Parity did not significantly affect total 
milk yield, but had a significant effect on lactation length, calving interval and milk by day of calving interval. First calving 
buffaloes had a longer lactation, a longer calving interval and in consequence lower productivity than buffaloes with two 
and three or more calving. Second calving buffaloes had intermediate and significantly different values than buffaloes 
with three or more calving. Calving interval was positively correlated with total milk yield (r = 0.34983, p <0.0001) and 
length of lactation (r = 0.67408, p = <0.0001); and negatively with milk by day of calving (r = -0.41263, p<0.0001). In 
conclusion, parity affected the productive performance and calving interval, with buffaloes of one and two calving being 
less productive due to a longer calving interval. An increase of milk yield is related with a longer calving interval, 
therefore, buffaloes of one and two calving, must be provided with optimal management conditions, which allow them to 
support milk yield and not to compromise the reproductive performance. 
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INTRODUCTION 

Buffalo (Bubalus bubalis) is a triple purpose animal 
that contributes enormously to food production 
worldwide. Buffalo, is adapted to tropical conditions 
with productivity levels comparable to cows and taking 
into account this adaptive capacity, the buffalo herd 
have increased progressively in the last years in 
Venezuela, occupying the second place in the number 
of heads in South America, after Brazil [1]. A high 
number of buffalo herds are destined to milk production 
motivated in the high content of butterfat, which is a 
very important issue for the cheese industry; and 
selection of buffaloes by high milk yield and the use of 
imported cryopreserved semen from Brazil, Italy and 
India, are tools used by farmers to attain a genetic 
improvement and increase milk yield. In one herd, an 
increases of 750 kg and 860 kg of milk at 244 and 305 
days, respectively, has been observed between 1991 
and 2008 [2].  

It has been reported that the reproductive efficiency 
in buffalos may be affected by several factors, including 
milk yield and parity [3], and an interrelationship 
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between parity, milk yield and calving interval has been 
observed. Parity has been reported by affect the milk 
yield [2, 4-8] and calving interval [6, 8-11]. Additionally, 
milk yield is correlated positively with calving interval 
[12-14] and buffaloes with high milk yield have a longer 
calving interval, reducing the production of milk by day 
of calving, as reported in dual-purpose cows [15]. In 
cows, the increase of milk yield affects the reproductive 
efficiency [16-17] and recently, this has been also 
observed in buffaloes [18-19].  

In Venezuela, there is few information about the 
interrelationship between parity, productive perform-
ance and reproductive efficiency in buffaloes available 
in the scientific literature. Therefore, to evaluate this 
relationship is very important because a low repro-
ductive performance and a low milk yield are the two 
main reasons to cull buffaloes [20] and to implement 
improvement in the management conditions to achieve 
an increase in the productivity. The aim of this study 
was to determine the effect of parity on productive 
performance (total milk yield and milk yield by day of 
calving interval) and calving interval in buffaloes of one 
herd in the tropical conditions of Venezuela.  

MATERIALS AND METHODS 

This work was a retrospective study to analyses the 
milk and reproductive records of 248 buffaloes (663 
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lactations between 2002 to 2008) belonging to one 
commercial farm. This commercial farm was 
particularly chosen since they possess a system with 
improved management, characterized by technology 
application such as computerized reproductive and 
health records, and preventive medicine standard 
operating procedures. This farm also has 24 hours on-
location veterinarians year-round. The farm is located 
in the Catatumbo County, Zulia State, Venezuela, with 
a mean daily temperature of 28.3 °C and a mean of 
relative humidity of 80% (measured in the farm). The 
animals grazed in pasture consisting of German grass 
(Echinochloa polystachya), and Braquiaria grass 
(Brachiaria humidicola) in half day paddock rotation, 
with access to a commercial mineral block ad libitum, 
as a dietary supplement. In summer chopped sugar 
cane was provided in the evenings after the milking. 
Mechanical milking was performed twice a day after a 
short sucking by the buffalo’s own calf to stimulate milk 
release. During the milking, the calf remained bound to 
a buffalo’s forelimb and after milking, the buffaloes 
were suckled again by their own calves to remove 
residual milk from the udder. Buffaloes were mated 
through natural mating and to this, one entry buffalo 
bull for each 25 cows was present continuously during 
the year. The farm maintained computerized and paper 
records of each cow, including day of calving, number 
of calving, sex and weight of the calf, milk yield 
(measured in the two milkings of the day, every two 
weeks), and day of dry off. 

Data were analyzed using a statistical software 
program [21]. The effect of parity (one, two and three or 
more calvings) on lactation length, total milk yield, 
calving interval, milk by day of calving interval was 
evaluated using two-way ANOVA with interaction term 
(adjusted for month of calving) and differences in least 
square means were assessed using pairwise t tests 
adjusting for multiple comparisons using Tukey’s HSD 
method, according to this model: Yijm = µ + Pi + Sj + eijm; 
where Yijm is the observation taken of the animal; Pi is 
the effect of parity; Sj is the effect of month of calving; 
and eijm is the random error associated with each 

observation. The Pearson correlation between calving 
interval, lactation length, total milk yield and milk yield 
by day of calving interval were calculated. Differences 
were considered significant at P < 0.05. 

RESULTS 

In this study, the effect of parity on total milk yield, 
lactation length, calving interval and milk by day of 
calving interval, as well as the relationship between 
these parameters were analyzed. Total milk yield was 
1344.91 liters, lactation length was 291.20 days, 
calving interval was 453.55 days and milk by day of 
calving was 2.77 liters. 

Parity did not affect significantly total milk yield, but 
had a significant effect on lactation length, calving 
interval and milk by day of calving interval (Table 1). 
First calving buffaloes had a longer lactation, a longer 
calving interval and in consequence lower milk by day 
of calving interval than second and third or more 
calving buffaloes. Second calving buffaloes had 
intermediate and significantly different values than first 
and third or more calving buffaloes. 

Calving interval was positively correlated with total 
milk yield (r = 0.34983, p <0.0001) and length of 
lactation (r = 0.67408, p = <0.0001) and negatively with 
milk by day of calving (r = -0.41263, p<0.0001). Total 
milk yield was correlated with lactation length (r = 
0.57928, p<0.0001) and with milk by day of calving (r = 
0.66531, p<0.0001). 

DISCUSSION 

No effect of parity on total milk yield was observed, 
and this is similar to previous results [9, 22, 29] but 
contrast with results of Chaudhry [5] and 
Thiruvenkadan et al. [8], who observed than milk yield 
was ascending from first to sixth and from first and 
fourth lactation, respectively. Recently, Verma et al. 
[30], observed a significant effect of parity on milk yield, 
with first calving buffaloes having a lower milk yield 
than multiparous buffaloes. Mourad and Rashwan [7] 

Table 1: Effect of Parity on Productive Performance and Calving Interval in Buffaloes 

Parity 
Lactation length 

(days) 
Total lactation yield  

(lts) 
Calving Interval  

(days) 
Milk yield by 

calving day (lts/day) 

First 310.05±3.60a 1327.88±20.29a 497.45±5.35a 2.42±0.04c 

Second 291.26±3.60b 1362.55±20.30a 454.47±5.35b 2.81±0.4b 

≥Third 268.05±3.54c 1345.60±19.93a 418.39±5.26c 3.13±0.04a 

Values (lsmeans±SE) with different letters in the same column, differ, p<0.05. 
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and Afzal et al. [4], observed than first calving buffaloes 
produced lower milk than multiparous.  

Parity had a significant effect on lactation length, 
calving interval and milk yield by day of calving, with 
primiparous buffaloes having a longer lactation, longer 
calving interval and lower milk yield by day of calving 
interval, and these parameters were improving with the 
increase of parity (Table 1). Chaudhry [5], observed 
than lactation length was longer in primiparous and it 
decreased until the sixth lactation and Thiruvenkadan 
et al. [8] reported a reduction of lactation length with 
the increase of calvings, from 310.4±2.9 in first calving 
to 284.3±4.6 (p<0.05) to buffaloes with six or more 
calving. Mourad and Rashwan [7] and Afzal et al. [4] 
did no observe an effect of parity on lactation length. 
More recently, Poudel et al. [28] and Jamuna et al. [31] 
observed than parity was a factor affecting lactation 
length in Murrah buffaloes. 

Several factors are affecting the calving interval in 
buffaloes, including parity [10, 23, 32]. In this study, 
first calving buffaloes had a longer calving interval and 
this has been reported previously [8-11]. This could be 
a consequence of the longer service period, days open 
and higher services per conception reported in 
primiparous buffaloes [31, 32] and cows [10, 24]; and 
although it was not studied in the present study, one 
and two calving buffaloes could be more sensitive than 
buffaloes with three or more calving, to calf presence 
and suckling, even though the cows were milked 
mechanically. Mechanical milking has been observed 
by decrease the calving interval in comparison with 
manual milking [25], while suckling has been reported 
by delay the resumption of postpartum ovarian activity 
anestrus alone or in combination with inadequate 
nutrition [3]. In primiparous cows, this has been 
observed than longer postpartum period could be due 
to certain characteristics that first calving cows 
possess, such as: lesser energy balance, poor dry 
matter intake, greatest loss in body condition, lesser 
concentrations of glucose, and insulin as well as 
Insulin-like Growth Factor-I [26-27]. In primiparous 
buffaloes, a similar situation could occur, given that the 
offer of a diet with high energy density did improved the 
reproductive performance, probably by reduce the 
negative energy balance [34].  

Parity influenced milk yield by day of calving 
interval, being lower in primiparous buffalos than two 
and three or more calving buffaloes, and lower in two 
than three or more calving buffaloes. Similarly, a 
progressive increase of milk by day of calving interval 

from first to fifth parity have been reported in Murrah 
buffaloes [33]. A negative correlation between calving 
interval and milk yield by day of calving interval was 
observed. In cows, a negative correlation between milk 
by day of calving interval with days to conception, was 
observed [15], and this suggest than cows with long 
interval to conception (and in consequence long calving 
interval) have lower productivity. 

Phenotypic correlation analysis showed a positive 
relationship between calving interval with milk yield and 
lactation length; and similar correlations has been 
reported [12-14]. These results show than milk yield 
could have a negative impact on the reproductive 
efficiency in buffaloes. Long calving interval is a 
consequence of the long anestrus period, low fertility or 
long interval to conception, and several factors affect 
these reproductive parameters, including milk yield and 
parity [3]. Recently, a negative relation was observed 
between milk yield and pregnancy rate, with the 
diminish of pregnancy rate like a consequence of 
selection by milk yield, (-0,9% of pregnancy rate per 
each increase of 100 kg of milk in 305 days) [18-19]. 

CONCLUSIONS 

Parity have an important effect on calving interval of 
buffaloes and in consequence on productive 
performance of water buffaloes, with those of one and 
two calving having a longer calving interval and being 
less productive. Correlation analysis show than milk 
yield is related with calving interval, therefore, the 
buffaloes, especially those of one and two calving, 
must be provided with better management conditions, 
which allow them to support the milk yield and not to 
compromise the reproductive performance. 

REFERENCES 

[1] Hoogesteijn R, Verde O, Scannone H. Organización y 
resultados de un programa de mejoramiento genético en 
búfalas doble propósito en el estado Apure. In: R. Romero, J. 
Salomón, J. De Venanzi y M. Arias (Eds.). XXIII Cursillo 
sobre Bovinos de Carne. Universidad Central de Venezuela. 
Facultad de Ciencias Veterinarias. Maracay, Venezuela. 
2008; pp. 85-128. 

[2] Menéndez-Buxadera A, Verde O. Componentes de 
(co)varianza de la producción de leche de un rebaño bufalino 
venezolano estimados con modelos de lactancia completa o 
del día de control. Zootecnia Trop 2014; 32(1): 63-75.  

[3] El-Wishy AB. The postpartum buffalo II. Acyclicity and 
anestrus. Anim Reprod Sci 2007; 97: 216-236.  
https://doi.org/10.1016/j.anireprosci.2006.03.003 

[4] Afzal M, Anwar M, Mirza MA. Some factors affecting milk 
yield and lactation length in Nili Ravi buffaloes. Pakistan Vet 
J 2007; 27(3): 113-117. 

[5] Chaundhry MA. Factors affecting the lactation length and 
milk yield in Nili-Ravi buffaloes. AJAS 1992; 5(2): 375-382. 



16     Journal of Buffalo Science, 2018, Vol. 7, No. 1 Nava-Trujillo et al. 

[6] Gabr AA. Effect of first lactation performance on subsequent 
lactations productivity of Egyptian buffaloes. Asian J Anim 
Vet Adv 2015; 10(3): 141-146. 
https://doi.org/10.3923/ajava.2015.141.146 

[7] Mourad M, Rashwan S. Milk Production of Buffaloes and 
Causes of Calf Mortality under a Semi-Intensive Production 
System in Egypt. Revue Élev Méd Vét Pays Trop 2001; 
54(2): 139-145. 
https://doi.org/10.19182/remvt.9792 

[8] Thiruvenkadan AK, Panneerselvam S, Murali N, Selvam S, 
Ramesh Saravanakumar V. Milk production and reproduction 
performance of Murrah buffaloes of Tamil Nadu, India. 
Buffalo Bulletin 2014; 33: 291-300. 

[9] Christa Charlini B, Sinniah J. Performance of Murrah, Surti, 
Nili-Ravi buffaloes and their crosses in the intermediate zone 
of Sri Lanka. Livest Res Rural Dev 27: Article #47. 2015. 
Retrieved March 22, 2017, from http: 
//www.lrrd.org/lrrd27/3/char27047.html  

[10] Hassan FAM, Ali MA, El-Tarabany MS. Economic impacts of 
calving season and parity on reproduction and production 
traits of buffaloes in the sub-tropics. Environ Sci Pollut Res 
2017. 
https://doi.org/10.1007/s11356-017-8686-1 

[11] Sanker S, Kumar D, Mandal KG, Taggar RK, Das AK. 
Factors influencing the dry period and calving interval 
indifferent grades of buffaloes. Buffalo Bulletin 2014; 33(1): 
120-126. 

[12] Ahmad M, Van Der Werf JHJ, Javed K. Genetic and 
phenotypic correlations for some economic traits in dairy 
cattle. Pakistan Vet J 2001; 21(2): 81-86.  

[13] De Camargo GM, Aspilcueta-Borquis RR, Fortes MR, Porto-
Neto R, Cardoso DF, Santos DJ, Lehnert SA, Reverter A, 
Moore SS, Tonhati H. Prospecting major genes in dairy 
buffaloes. BMC Genomics 2015; 16: 872.  
https://doi.org/10.1186/s12864-015-1986-2 

[14] Ragab MT, Asker AA, Hilmy SA. The relation between some 
fertility aspects and: the milk yield in Egyptian cattle and 
buffaloes. Ind J Dairy Sci 1956; 9: 53-60. 

[15] Perea GF, Soto BE, Montilla E, Ramirez, IL, De Ondiz SA, 
Roman BR. Efecto del período vacío sobre el rendimiento 
lechero en vacas mestizas de predominancia Bos taurus y 
Bos indicus. Rev. Cientf FCV-LUZ 2002; 12(Suppl 2): 442-
444. 

[16] Melendez P, Pinedo P. The association between 
reproductive performance and milk yield in Chilean Holstein 
cattle. J Dairy Sci 2007; 90(1): 184-192. 
https://doi.org/10.3168/jds.S0022-0302(07)72619-X 

[17] Nebel RL, McGillard ML. Interactions of high milk yield and 
reproductive performance in dairy cows. J Dairy Sci 1993; 
76(10): 3257-3268.  
https://doi.org/10.3168/jds.S0022-0302(93)77662-6 

[18] Jamuna V, Chakravarty AK. Evaluation of fertility in relation 
to milk production and productivity of Murrah buffaloes. Anim 
Reprod Sci 2016; 171: 72-80.  
https://doi.org/10.1016/j.anireprosci.2016.06.001 

[19] Valsalan J, Chakravarty, AK, Patil CS, Dash SK, Mahajan 
AC, Kumar V, Vohra V. Enhancing milk and fertility 
performances using selection index developed for Indian 
Murrah buffaloes. Trop Anim Health Prod 2014; 46(6): 967-
74.  
https://doi.org/10.1007/s11250-014-0596-3 

[20] Peeva T, Ilieva Y. Longevity of buffalo cows and reasons for 
their culling. Ital J Anim Sci 2007; 6: 378-380. 
https://doi.org/10.4081/ijas.2007.s2.378 

[21] Statistical Analysis System Institute (SAS). SAS/STAT User’s 
Guide 2001; Version 8.2. 

[22] Oliveira AFM, Quirino CR, Bastos R. Effect of nursing 
behavior, sex of the calf, and parity order on milk production 
of buffaloes. Rev Colomb Cienc Pecu 2017; 30: 30-38.  
https://doi.org/10.17533/udea.rccp.v30n1a04 

[23] Kumar V. Factors Affecting Performance of Indian Murrah 
Buffalo: A Review. J Buffalo Sci 2015; 4(1): 1-5.  
https://doi.org/10.6000/1927-520X.2015.04.01.4 

[24] Naqvi AN. Effect of parity and season of calving on served 
period in Nili Ravi Buffalo in Pakistan. Asian-Aus J Anim Sci 
2000; 13(3): 287-291.  
https://doi.org/10.5713/ajas.2000.287 

[25] Marai IFM, Farghaly HM, Nasr AA, Abou-Fandoud EI, 
Mohamed IAS. Buffalo cow productivity, reproductive and 
udder traits and stayability under sub-tropical environmental 
conditions of Egypt. J Agric Trop Subtrop 2001; 102: 1-14.  

[26] Lucy C, Staples C, Thatcher W, Erickson P, Cleale R, Firkins 
J, Murphy M, Clark J, Brodie B. Influence of diet composition, 
dry matter intake, milk production and energy balance on 
time of postpartum ovulation and fertility in dairy cows. Anim 
Prod 1992; 54: 323-331.  
https://doi.org/10.1017/S0003356100020778 

[27] Taylor V, Beever D, Bryant M, Wathes D. Metabolic profiles 
and progesterone cycles in first lactation dairy cows. 
Theriogenology 2003; 59: 1661-1677.  
https://doi.org/10.1016/S0093-691X(02)01225-6 

[28] Poudel D, Bhattarai N, Kaphle K, Sapkota S, Kandel M. 
Effect of parity on lactational efficiency of Murrah crossbred 
buffaloes (Bubalus bubalis) in central Nepal. Int J Agr Forest 
2017; 7(6): 140-144.  

[29] Pawar HN, Ravi Kumar GVPPS, Narang R. Effect of year, 
season, and parity on milk production traits in Murrah 
buffaloes. J Buffalo Sci 2012; 1: 122-125. 
https://doi.org/10.6000/1927-520X.2012.01.01.22 

[30] Verma MK, Sachdeva GK, Kumar Yadav A, Gautam S, Ali 
MM, Kumar S. Effect of genetic and non-genetic factors on 
milk yield and milk constituents in Murrah buffalo. Indian J 
Anim Res 2017; 51 (2): 387-390. 

[31] Jamuna V, Chakravarty AK, Patil CS. Influence of non-
genetic factors on performance traits in Murrah buffaloes. 
Indian J Anim Res 2015; 49(3): 279-283. 
https://doi.org/10.5958/0976-0555.2015.00089.8 

[32] Parmar GA, Guota JP, Pandey DP, Chaudhari JD, Prajapati 
BM, Sathwara RN, Patel PA. Genetic and non-genetic factors 
affecting reproduction traits in Meshana buffaloes. Life Sci 
Leaflets 2017; 92: 61-69. 

[33] Jakhar V, Yadav AS, Dahka SS. Analysis of different non 
genetic factors on production performance traits in Murrah 
buffaloes. Inter. J Current Microbiol Appl Sci 2017; 6(11): 
4265-4272. 
https://doi.org/10.20546/ijcmas.2017.611.501 

[34] Vecchio D, Neglia G, Rendina M, Marchiello M, Balestrieri A, 
Di Palo R. Dietary influence on primiparous and multiparous 
buffalo fertility. Ital J Anim Sci 2007; 6(Suppl 1): 512-514. 

 

Received on 10-01-2018 Accepted on 23-01-2018 Published on 13-04-2018 
 
DOI: https://doi.org/10.6000/1927-520X.2018.07.01.3 


