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 The focus of present study was to find out the effect of ‘challenge feeding’ on reproduction performance and periparturient health of Sahiwal cattle in 
arid region of Rajasthan.

 The present study was conducted on eighteen healthy, advance pregnant Sahiwal cattle from 60 days prepartum to 120 days 
postpartum. The animals were divided into two groups i.e., control and treatment on the basis of milk yield, parity and body weight. The animals in control 
group were given standard ration while in 
challenge fed (treatment) group, the 
animals were given additional amount of 
concentrate mixture.

 The cows of treatment group 
(51.25 ± 0.37 days) showed first post-
partum oestrus significantly earlier than 
the cows of control group (61.38 ± 0.32 
days) (P<0.05) and the treatment group 
resulted in significantly higher conception 
rate (88.89%) as compared to animals of 
control group (55.56%). The difference in 
incidence of periparturient health 
problems between control and treatment 
group were not significant.

 Implementation of 
challenge feeding in Sahiwal cattle 
improved the reproduction performance 
without affecting their periparturient 
health problems.

 Arid region, Challenge 
feeding, Periparturient, Reproduction, 
Sahiwal cattle
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Table 1 : Prepartum feeding schedule

Days prepartum Control group Treatment group(Challenge fed group)

-1 -160 days to 22 days Forage - ad lib. Concentrate - 2 kg day Forage - ad lib. Concentrate - 3.5 kg day
-1 -121 days to 0 day Forage - ad lib. Concentrate - 3.5 kg day Forage - ad lib., Concentrate - 3.5 kg + 250 gm day  till it 

reaches 1% body weight

Table 2 : Postpartum feeding schedule

Days postpartum Control group Treatment group (Challenge fed group)

st 1 two weeks Forage - ad lib. Forage - ad lib. Concentrate for maintenance - 2 kg per day 
-1 -1Concentrate for maintenance - 2 kg day , Conc. for production – 1 kg 3 kg  of milk + 500 gm concentrate 

-1Concentrate for Production - 1 kg 3 kg  of milk per day till free choice level
nd2  week onwards to Forage - ad lib. Forage - ad lib.

th -116  week Concentrate for maintenance - 2 kg day , Concentrate – Free choice
-1Concentrate for production - 1 kg 3 kg  of milk

Introduction

The population of milch non-descript/indigenous animals 
was at 35.17 million in 2019 and the milk production from these 
non-descript/indigenous cows was 38.57 million tonnes (BAHS, 
2019). India has a vast population of indigenous cows but the 
performance of these animals is very poor. The lactation yield of 
indigenous cattle is very low. In rural areas, indigenous animals 
are often fed with low quality feeds and agricultural byproducts 
which have low nutritive value. The period from two months pre-
calving to three months post calving includes transition period 
which is the most stressful period in the annual cycle of dairy cow. 
It is physiologically and nutritionally very stressful period, 
particularly as feed intake is reduced, while the demand for 
support of foetal growth and initiation of milk synthesis are 
increased. This period is very important for the animals to 
augment body reserves to meet the demands of growing foetus 
and to avoid negative energy balance peripartum. Sustainability 
of a dairy production system is fully dependent on the efficient 
reproductive performance of cows and buffaloes, which in turn is 
influenced by peripartum nutritional and health status. Factors 
such as limited energy intake, lower body reserves and 
peripartum diseases can delay the uterine involution and thereby 
the ovarian recrudescence (Kalasariya et al., 2016). There are 
hardly few studies (Patel et al., 2009; Khan et al., 2015) 
addressing transitional period through nutritional interventions in 
terms of energy, protein and minerals in buffaloes under Indian 
context, which has been proved highly beneficial in reducing 
puerperal disorders and improve postpartum fertility in cattle 
(Sihag and Yadav, 2007). Thus, it is necessary that milch animals 
should be judiciously and adequately fed during this period to 
produce at the maximum level with least health problems and to 
rise the income of livestock farmers.

In challenge feeding there is a gradual increase in the 
amount of concentrate fed to pregnant animals. This feeding 
regimen provides a challenge to the animal to eat more (maximize 

energy intake) so as to produce at their maximum level. It provides 
propulsion to the animal to start lactation on a higher plane. 
Challenge feeding not only a meliorates the production 
performance of the animal but also meliorates reproductive 
performance and helps in reducing the incidences of metabolic 
disorders. Fatty liver and ketosis are the two most common 
metabolic disorders during early lactation (Grummer, 1995). 

In our country, concentrate feeding to animals is 
neglected during dry period as well as at milking stage due to poor 
economic condition of livestock farmers, so these dairy animals 
are deprived of essential nutrients. Hence, this study aimed to 
assess the effect of challenge feeding during prepartum and 
postpartum in Sahiwal cattle on their peri-parturient health 
problems and reproductive performance in the arid regions of 
Rajasthan.

Materials and Methods

The present study was conducted at the Livestock 
Research Station, Kodamdesar, RAJUVAS, Bikaner (Rajasthan) 
from 1st October’18 to 30 June’19.

Selection of animals: Eighteen pregnant Sahiwal cattle were 
selected 2 months prior to calving according to data obtained from 
breeding records of animals. These pregnant animals were 
distributed in two groups on availability based on parity, body 
weight and milk yield of previous lactations to maintain 
homogeneity among experimental animals. The same process 
was adopted until there were nine animals in each treatment 
group. The experimental animals were separated from the main 
herd 7-10 days before the start of experiment to acclimatize these 
experimental animals in the new suggested environment.

Experimental treatment: Eighteen Sahiwal cattle were 
distributed into two different group namely control and treatment 

group based on parity, body weight and milk yield of previous 
lactations, with nine animals in each group (Table 1 and 2).

V. Singh et al.: Challenge feeding and reproduction performance
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Table 3 : Percent incidence of peri-parturient health problems observed in the animals of control and treatment group

Disease Control group (%) Treatment group (%)

Dystocia 11.11 22.22
RFM 22.22 11.11
Metritis 22.22 11.11
Ketosis 11.11 -

Table 4 : Effect of challenge feeding on reproductive performance of Sahiwal cattle

Reproductive  traits Control group Treatment group

a bFirst post-partum estrus (days) 61.38  ± 0.32 51.25  ± 0.37
a bNo. of service per conception 1.40  ± 0.02 1.62  ± 0.03

Conception rate (%) 55.56 88.89
a bService period (Days open) 81.38  ± 0.32 91.63  ± 0.50

V. Singh et al.: Challenge feeding and reproduction performance

Parameters recorded

Reproductive parameter: The signs of oestrus were detected by 
bull parading. This practice was followed daily in morning and late 
in the evening. The animals in heat were also detected through 
different signals such as bellowing, mounting over other animals, 
less interest in feed and vaginal discharge. Post-partum 
reproductive efficiency: a. Post partum estrus; b. Service period 
(Days open); c. Number of service per conception; d. First service 
conception rate

Periparturient health problems: In the present study, following 
diseases / health disorders were considered: Abnormal calving 
(Dystocia); Utero-vaginal disorders (Utero-vaginal prolapsed, 
Retention of placenta, Metritis); Metabolic disorders (Milk fever 
and Ketosis)

Statistical analysis : Data collected from this experiment were 
statistically analyzed as per Snedecor and Cochran (1994) for 
two groups by using statistical 't' test. Data were expressed as 
Mean ± S.E. For calculation of Mean and S.E, descriptive 
statistics was used. Comparable means differed significantly, if 
P< 0.05 i.e., at 5 % level of significance.

Results and Discussion

The results of challenge feeding of Sahiwal cattle on the 
reproductive parameters and periparturient health problems is 
discussed.

Incidence of peri-parturient health problems : The data with 
respect to incidence of various peripartum health disorders 
observed in cows of control and treatment group is present in 
Table 3.

Dystocia : Only one cow in the control group and two cows in the 
treatment group suffered from dystocia. The possible cause of it 
was heavy size of calf as a result of higher plane of nutrition during 

prepartum period. No significant difference in the incidence of 
dystocia between control and treatment group animals was 
observed. The present findings are in line with the observations of 
Gearhart et al. (1990) who stated that cows losing most condition 
during dry period are at the greatest risk of developing dystocia at 
subsequent calving. On the other hand, Curtis et al. (1985) 
suggested that high energy intake during dry period reduced the 
incidence of dystocia.

Metritis and RFM : Metritis is generally followed by RFM in dairy 
animals. There were two cases each of metritis and RFM in 
control group and one case each of metritis and RFM in treatment 
group. The present findings suggest that practice of challenge 
feeding did not predispose animals to metritis and RFM as there 
was no significant difference in the incidence of metritis and RFM 
on the two groups of experimental animals. The possible cause of 
it was low nutritional status of animal increase incidence of 
metritis and RFM, however, were not significant because these 
were mostly due to predisposing factors like unhygienic Artificial 
Insemination practices, previous maternal causes etc.

These findings are in line with the findings of previous 
studies (Curtis et al., 1985; Quaife and Flaherty, 1994; Kamboj et 
al., 2016), where higher feeding regimens had no significant 
effect on metritis and RFM of two groups of experimental animals.

Ketosis : A single case of ketosis was reported in the control 
group. No significant difference was observed in the incidence of 
ketosis between control and treatment group of experimental 
animals. The possible cause was due to low protein intake that 
increased the incidence of ketosis during prepartum period. 

This result is in agreement with the findings of Curtis et al. 
(1985) who had reported that higher protein intake reduces the 
incidence of ketosis. On the other hand, contrasting observation 
was reported by Gearhart et al. (1990) and Foldager and Sejrsen 
(1991) that cows with higher body condition score at calving are 
more susceptible to ketosis.
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There was no incidence of normally occurring 
periparturient disorders such as milk fever and prolapse in 
animals of control and treatment group during experimental 
period.

Reproductive performance: The data on first post-partum 
oestrus was observed in animals of control and treatment group 
(Table 4). The mean number of days required to first post-partum 
oestrus in cows of control and treatment group was 61.38 and 
51.25 days, respectively. The cows of treatment group showing 
first post-partum oestrus significantly earlier than the cows of 
control group (P<0.05), which could be due to body weight loss, 
which might have affected the initiation of ovarian activity after 
calving. The present findings are similar to (Singh et al., 2003; 
Dhami et al., 2006; Patel et al., 2009; Abdulkareem et al., 2012; 
Chaudhary and Jat 2013; Kalasariya et al., 2016 and Prima et al., 
2018) where 1st post-partum estrus and conception rate were 
better in high fed groups than control group.

The elevated feeding level during pre- as well as post-
partum period in treatment group resulted in significantly higher 
conception rate (88.89%) as compared to animals of control 
group (55.56%), This could be due to loss in body weight during 
early lactation that resulted in low blood glucose concentration, 
and was positively correlated with conception rate. The present 
findings are in line with the observations of Singh et al. (2003), 
Abdulkareem et al. (2012), Chaudhary and Jat (2013) and 
Kalasariya et al. (2016). On the other hand, Purcell et al. (2016) 
suggested that no effects of CFM on conception rates to first 
service. 

However, the service period extended significantly 
(p<0.05) in treatment group (91.63) as compared to cows of 
control group (81.38). High milk yield increase the blood 
concentration of somatotropin and prolactin, lactation 
stimulators, and reduces insulin hormone that is antagonistic to 
lactation and may be important for normal follicular development. 
A positive correlation was found between high milk yields in the 
current or previous lactation and a prolonged interval to first 
service. The present findings are in accordance with the 
observations of Singh et al. (2003), Chaudhary and Jat (2013) 
and Kalasariya et al. (2016).

It can be concluded that challenge feeding in Sahiwal 
cattle improved the reproduction performance without affecting 
their periparturient health problems and implemented for 
economical benefits too.
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