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Abstract

The aim of this study was to develop an on-farm dairy cattle welfare assessment protocol at different-sized farms in two major 
commercial dairy farming states in India. For developing the protocol, the basic ‘Integrative Diagnostic System Welfare’ (IDSW) 
framework was modified to include three welfare components (animal housing and other facilities; feeds and feeding practices; and 
animal health, performance and behaviour) and 20 welfare indicators (ten resource- and ten animal-based). Each indicator was 
weighed on a value scale with an aggregate welfare score of 100. The protocol was tested for feasibility, validity and reliability using 
Cronbach’s alpha and Guttman split-half coefficient. Using this protocol, welfare was assessed on 60 commercial farms in Punjab and 
50 in Haryana, divided into three adult herd sizes: small (S < 20), medium (M = 21–50) and large (L > 50). Welfare scores in L 
(76.60 [± 1.70]) and M (68.40 [± 2.27]) sized herds in Punjab were higher than in S herds (60.80 [± 2.77]). In Haryana these 
were higher in L (68.1 [± 1.18]) than in S (60.50 [± 2.74]) and M (59.35 [± 2.17]) sized herds. The aggregate average welfare 
score was higher in Punjab (68.60 [± 1.49]) than in Haryana (62.65 [± 2.02]). Welfare at more than 75% of the farms in Punjab 
and more than 50% of those in Haryana was judged as ‘acceptable.’ Six welfare indicators in Punjab and eight in Haryana were most 
compromised. Four indicators (microclimate protection measures, availability of milking parlour, cow cleanliness and reproductive effi-
ciency) were the most compromised indicators in both states. To improve dairy cattle welfare in these states we recommend an 
emphasis on improving housing and feeding conditions, especially at small and medium farms, along with heat stress amelioration 
measures and improving hygiene and reproductive efficiency at all farms. 
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Introduction 
India has the largest cattle (192.4 million) and buffalo popu-
lation (110 million) in the world. The cows typically show 
low productivity (average milk yield: 3.01 kg per cow per 
day) producing 83.6 million tonnes of milk and contributing 
46% of total milk production of the country (Basic Animal 
Husbandry Statistics 2019). These cows and buffaloes are 
maintained by approximately 70 million households under 
traditional small holder extensive/semi-intensive production 
systems in mixed farming systems. To augment the produc-
tivity of these native cows (Bos indicus), the cross-breeding 
programme was launched in the 1950s by importing high-
producing European dairy cattle breeds (B. taurus) such as 
Holstein Freisian and Jersey. These cross-bred cows have 
now become popular, especially with relatively large-sized 
commercial dairy farmers and new entrepreneurs. There are 
now approximately 51.2 million cross-bred cows with an 
average milk yield of 7.95 kg per cow per day (Basic Animal 
Husbandry Statistics 2019). The burgeoning demand for 
milk and milk products in response to the rising human 

population and people’s income levels has necessitated a 
paradigm shift from traditional small-scale production to 
commercial (intensive) production (Kumar 2015).  
Commercialisation has been facilitated by modern produc-
tion technology and use of cross-bred cows to satisfy 
demand. The cows in intensive production systems are 
subjected to many stressful conditions, such as tropical heat, 
inadequate/imbalanced feeding, improper/inadequate 
housing, overcrowding and infertility. They may, therefore, 
suffer from many problems such as impaired reproduction, 
high incidence of disease, high mortality and high incidence 
of abnormal behaviours (Kamboj et al 2014). Animal 
welfare is severely impaired by the intensive confinement of 
modern production systems because in these production 
systems animals are unable to exercise properly and unable 
to express many of their important natural behaviours 
(Jensen & Toates 1993; Špinka 2006; Humane Society 
International 2012). Furthermore, restrictive housing 
systems, poor nutrition, overproduction of milk, repeated re-
impregnation, short calving intervals and physical disorders 
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