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INTRODUCTION

Thermo-tolerance is the ability of animals to regulate body 

temperature by balancing heat gain and heat loss 

ef�iciently (Paula-Lopes et al., 2013; Sunil et al., 2011). The 

optimal performance of livestock species occurs in the 

thermo neutral zone (TNZ) which is the ambient 

environmental temperature and it decreases at 

temperature above this range due to thermal stress in 

animals (Roenfeldt, 1998). The TNZ of the dairy animal's 

ranges from 16 to 25ºC, within which they maintain a 

physiological body temperature of 38.4 to 39.1ºC. Indian 

native cattle, like other tropical cattle, are more tolerant to 

increased atmospheric temperature than those from 

temperate regions (Mwai et al., 2015; Paula-Lopes et al., 

2013). The cellular response to thermal stress in 

mammals is controlled at the transcription level and is 

mediated by a family of heat shock transcription factors 

(HSFs), which regulate the inducible expression of HSF 

genes by acting as transcriptional activators. The 

coordinated effort of multiple HSFs (HSF-1, HSF2, HSF3 

and HSF4) provides chaperonic coverage to the cellular 

activities and protects the unfolded proteins. Among the 

different isoforms, HSF-1 holds importance due to its 

pivotal role in cellular homeostasis. It is the major 

regulator of heat shock protein transcription. It is 

activated by the hydrophobic domain of the unfolded 

proteins during heat stress, undergoes trimerization and 

is translocated to the cell nucleus. After activation, it binds 

with the heat stress elements (HSEs) present in the 

promoter region leading to enhanced transcription of HSP 

mRNA. HSF-1 regulates cellular response to oxidative 

stress, hypoxia and metabolic imbalance (Akerfelt et al., 

2010; Fulda et al., 2010; Martindale and Holbrook, 2002; 

Morimoto, 1998). Thus, HSF-1 plays a key role in the 

regulation of core cellular processes in cells under stress 

where it control genes encoding for transcription factors, 

cell-cycle regulators and components of the translational 

apparatus and allows for reactivation of the cellular 

machinery upon restoration of conditions compatible with 

proliferation (Vihervaara and Sistonen, 2014). Although the 

major role of HSF is linked to the transactivation of genes 

encoding HSPs, recent genome-wide studies have revealed 

that HSF-1 can reprogram gene expression more 

extensively, being involved both in physiological processes 

including metabolism and aging, as well as pathological 

conditions such as neurodegenerative diseases and cancer. 

Hence, HSF-1 gene is one of the candidate genes associated 

with thermal tolerance due to its important role in stress-

induced HSP expression and other biological functions. 

Further due to different biological roles of HSF-1 gene, it 

can be used as marker to select the animals with high 

thermal tolerance traits. The variations in the HSF-1 gene 
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have been associated with differential thermo-tolerance. 

Two single nucleotide polymorphism (SNP) at locus 909 

and 4693 of HSF-1 gene have been observed to be 

associated with thermal tolerance traits in Chinese 

Holstein Cattle (Li et al. 2011). Study by Baena et al. (2018) 

also identi�ied 12 SNPs in the HSF-1 gene, which are 

correlated to adaptability in Angus cattle raised in a 

subtropical climate. 

Although few studies have deciphered the association of 

HSF-1 gene polymorphism with thermo regulation in 

exotic cattle (Li et al., 2011; Baena et al., 2018), no such 

work has been carried out in the indigenous cattle breeds. 

Considering the importance of HSF-1 gene and association 

of different allelic variants with thermo regulation, the 

present study was undertaken, to �ind out polymorphism 

at HSF-1 909 and 4693 loci located respectively in intron 3 

and 3'-UTR of the gene, in indigenous cattle breeds 

adapted different agro-climatic zones of India along with 

exotic and crossbred cattle populations.

MATERIALS AND METHODS

Animals	and	DNA	Extraction

Blood samples were collected (8-9 ml) from 1594 animals 

belonging to Indian native cattle (15 breeds) adapted to 

different agro-climatic zones, 2 exotic (Holstein Friesian 

and Jersey) and 1 crossbred cattle (Karan Fries) cattle. The 

samples were collected either by visiting different 

villages/talukas or from organized farms located in the 

breeding tract of respective breeds. The information about 

the breeds analyzed and the sampling location is given in 

Table 1. The blood samples were collected in EDTA coated 

vacutainers tubes and transported to the laboratory in ice 

for DNA extraction. Genomic DNA was isolated by phenol-

chloroform extraction method (Sambrook and Russel, 

2001). The quality and quantity of the genomic DNA was 

checked on 0.6% agarose gel and NanoDrop ND-1000 

spectrophotometer (NanoDrop Technologies, USA). 

PCR-RFLP	based	genotyping	of	HSF-1	locus

The primers described by Li et al.	(2011), were used to 

amplify 129 bp and 287 bp amplicon covering HSF-1 909 

and 4693 loci respectively (Table 2). PCR ampli�ication 

was carried out in a �inal volume of 25µl containing 50-

100ng of genomic DNA, 200µM dNTPs, 1.5mM MgCl , 1U of 2

Taq	 polymerase (BioLab, England) and 5 pmol of each 

forward and reverse primer. The PCR cycling conditions 

included denaturation step at 94°C for 2 min, followed by 

35 cycle of denaturation at 94°C for 30 sec, annealing 

temperature at 56°C and 53°C for 1 min for locus 909 and 

4693 of HSF-1 gene, respectively, and extension at 72°C for 

S	No	 Breed	 Utility	Type	 Geographical		 Agroclimate		 Coat	colour

	 	 	 location	 region

1 Rathi Milch NWR AR  Red/Brown

2 Tharparkar Milch NWR AR  Grey/White

3 Nagori Draught NWR AR  Grey/White

4 Red Sindhi Milch NR AR  Dark Red

5 Malvi Draught CR TWDR White/Grey

6 Kankrej Dual NWR SAR  Grey/White

7 Hariana Dual NR SAR Grey/White

8 Red Kandhari Draught CR TWDR Red

9 Nimari Draught CR TWDR Red

10 Dangi Draught CR TWDR Grey/White

11 Khillar Draught CR TWDR Grey/White

12 Sahiwal Milch NR / NWR SAR  Red

13 Gir Milch NWR SAR  Red

14 Ladakhi Milch NR HADR Black/Brown

15 Gaolao Dual CR HSTR Grey/White

16 Holstein Friesian Milch NWR SAR Black and White

17 Jersey Milch NR HADR Black/Brown

18 Karan Fries Milch NWR SAR  Black and White

Table:	1	Details of the cattle breeds undertaken in the present study

NR—Northern region; NWR—North western region; CR—Central region; SR—Southern region; SAR—Semi arid region; AR—Arid region; TWDR—Tropical wet and 
dry region; HSTR—Humid sub-tropical region; HADR-High altitude cold desert region
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30sec. The PCR ampli�ied products were con�irmed by 

running ethidium bromide stained 1.5% agarose gel 

electrophoresis. In order to assess the polymorphism at 

909 locus, 15µl of PCR product was digested with 2.5U of 

ApaLI enzyme. For assessing variation at 4693 locus, PCR 

product was digested with 0.5U NlaIV enzyme. In both the 

cases, the PCR products were incubated at 37°C for 

overnight. The digested fragments were checked for 

genotypes on ethidium bromide stained 3.5% agarose gel 

and visualized the band pattern on gel documentation 

system.

Statistical	analysis	

Genotype of individual animal at two different loci was 

documented by direct counting. Allelic frequencies for 

both the loci were calculated as the sum of the frequency of 

the homozygous plus half  of  the frequency of 

heterozygous genotype as proportion of the total animals.

RESULTS AND DISCUSSION

In this study, an effort was made to screen allelic variations 

at locus 909 located in intron 3 and locus 4693 located in 

3'-UTR of HSF-1 gene across Indian native, exotic and 

crossbred cattle. The digestion of 129bp product for locus 

909 revealed 3 genotypes; CC (129bp), TC (129bp, 88bp 

and 41bp) and TT (88bp and 41bp) as shown in Figure 1.

Genotype CC was predominant in all the indigenous cattle 

breeds, ranging from 1.00 to 0.579. The draft breeds 

Nagori, Malvi, Nimari and Khillar were monomorphic for 

CC genotype. The frequency of CC genotype in Jersey, 

Holstein Friesian and crossbred KF was comparatively 

lower with values of 0.389, 0.168 and 0.153 respectively. 

In contrast to CC genotype, the frequency of heterozygous 

TC genotype was highest in Karan Fries (0.7) followed by 

Holstein Friesian (0.589) and Jersey cows (0.556) (Table 

3). Interestingly, the TT genotype was absent in almost all 

the Indian native cattle animals. Only few animals of 

Sahiwal cattle showed TT genotype with an overall 

frequency of only 0.008. On the other hand, the frequency 

of TT genotype was comparably higher in Holstein 

Friesian, Jersey and cross-bred KF cows with values of 

0.242, 0.056, and 0.147 respectively. Overall allele C at 

locus 909 was predominant and almost �ixed in all the 

native cattle breeds with frequency ranging from 0.778 

(Sahiwal) to 1.00 (Nagori, Malvi, Nimari and Khillar). The 

frequency of C allele was on lower side in two exotic cattle 

(HF and Jersey) and crossbred cattle (KF) with a value of 

0.667, 0.537 and 0.503 respectively. The breed wise allele 

frequencies for locus 909 are summarized in Figure 2. The 

predominance of C allele in Indian native cattle breeds 

could be attributing to their heat stress tolerance as this 

allele was reported to be associated with superior thermo 

tolerance in Chinese cattle (Li et al., 2011).    

oPrimer	 Locus	 Sequence	of	primers	 Amplicon	Length	(bp)	 Tm	( C)

P1 909 Locus F: 5’-GCCATGAAGCAGTAGGTC-3’ 129 55

  R: 5’-GGGGTAAGTCTGGTTACGAC-3’ 

   

P2 4693 Locus F: 5’-CCCACTGTCTCGTAGAAGCC-3’ 287 53

  R: 5’-TCATCGGTCTGTTTGTCCAT-3’     

Table	2:	Primer sequences for Polymerase Chain Reaction of HSF-1 gene

Fig. 1. Representative restriction pattern at HSF-1/ApaLI 909 locus on 3.5% agarose gel. The gel picture depicts 3 genotypes: 

CC (129 bp), TC (129+88+41 bp), TT (88+41 bp). M-100bp molecular weight ladder.
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Table:	3	Genotypic and allelic frequency for HSF-1 909 locus across different cattle breeds

S.No.	 Breeds	 	 Sample	Size		No	of	Genotype		 Allele	frequency	 Genotypic	frequency

    TT TC CC f(T) f( C ) f(TT) f(TC) f(CC)

1 Rathi  32 0 5 27 0.078 0.922 0.000 0.156 0.844

2 Tharparkar 84 0 1 83 0.006 0.994 0.000 0.012 0.988

3 Nagori  32 0 0 32 0.000 1.000 0.000 0.000 1.000

4 Red Sindhi 32 0 1 31 0.016 0.984 0.000 0.031 0.969

5 Malvi  32 0 0 32 0.000 1.000 0.000 0.000 1.000

6 Kankrej  30 0 1 29 0.017 0.983 0.000 0.033 0.967

7 Hariana  32 0 3 29 0.047 0.953 0.000 0.094 0.906

8 Red Kandhari 32 0 5 27 0.078 0.922 0.000 0.156 0.844

9 Nimari  32 0 0 32 0.000 1.000 0.000 0.000 1.000

10 Dangi  27 0 4 23 0.074 0.926 0.000 0.148 0.852

11 Khillar  30 0 0 30 0.000 1.000 0.000 0.000 1.000

12 Sahiwal  99 5 34 60 0.222 0.778 0.051 0.343 0.606

13 Gir  59 0 4 55 0.034 0.966 0.000 0.068 0.932

14 Ladakhi  30 0 2 28 0.033 0.967 0.000 0.067 0.933

15 Gaolao  19 0 8 11 0.211 0.789 0.000 0.421 0.579

Indian Native (Bos indicus) 602 5 68 529 0.065 0.935 0.008 0.113 0.879

1 Holstein Friesian 95 23 56 16 0.537 0.463 0.242 0.589 0.168

2 Jersey  36 2 20 14 0.333 0.667 0.056 0.556 0.389

Exotic (Bos taurus) 131 25 76 30 0.481 0.519 0.191 0.580 0.229

Karan Fries(Crossbred) 150 22 105 23 0.497 0.503 0.147 0.700 0.153

Fig. 2. The distribution of genotypic frequencies of the 909 locus in the HSF-1 gene in indigenous, exotic and crossbred cattle

The digestion of 287bp amplicon for locus 4693, revealed 

3 genotypes GG (178bp, 61bp, 41bp and 7bp), GT (178bp, 

68bp, 61bp, 41bp and 7bp) and TT (178bp, 68bp and 

41bp) as shown in Figure 3. In Indian cattle breeds, the 

frequency of TT genotype ranged from 0.241(Dangi) to 1.0 

(Kankrej) with an overall value of 0.696. The relative 

frequencies observed in Jersey, HF and KF were 0.643, 

0.333 and 0.374, respectively. The heterozygous GT 

genotype was observed with a frequency of 0.095, 0.208 

and 0.162 in Indicus, exotic and crossbred animals, 

respectively. Among Indian native breeds, the maximum 

frequency (0.621) of GT genotype was observed in Dangi 

cattle while all other breeds showed frequency lower than 

0.256. Amongst the three genotypes, GG was least 

frequent in Indian, exotic as well as crossbred cattle. The 

homozygous GG genotype showed relatively higher 
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14 Ladakhi  30 0 2 28 0.033 0.967 0.000 0.067 0.933

15 Gaolao  19 0 8 11 0.211 0.789 0.000 0.421 0.579

Indian Native (Bos indicus) 602 5 68 529 0.065 0.935 0.008 0.113 0.879

1 Holstein Friesian 95 23 56 16 0.537 0.463 0.242 0.589 0.168

2 Jersey  36 2 20 14 0.333 0.667 0.056 0.556 0.389

Exotic (Bos taurus) 131 25 76 30 0.481 0.519 0.191 0.580 0.229

Karan Fries(Crossbred) 150 22 105 23 0.497 0.503 0.147 0.700 0.153

Fig. 2. The distribution of genotypic frequencies of the 909 locus in the HSF-1 gene in indigenous, exotic and crossbred cattle

The digestion of 287bp amplicon for locus 4693, revealed 

3 genotypes GG (178bp, 61bp, 41bp and 7bp), GT (178bp, 

68bp, 61bp, 41bp and 7bp) and TT (178bp, 68bp and 

41bp) as shown in Figure 3. In Indian cattle breeds, the 

frequency of TT genotype ranged from 0.241(Dangi) to 1.0 

(Kankrej) with an overall value of 0.696. The relative 

frequencies observed in Jersey, HF and KF were 0.643, 

0.333 and 0.374, respectively. The heterozygous GT 

genotype was observed with a frequency of 0.095, 0.208 

and 0.162 in Indicus, exotic and crossbred animals, 

respectively. Among Indian native breeds, the maximum 

frequency (0.621) of GT genotype was observed in Dangi 

cattle while all other breeds showed frequency lower than 

0.256. Amongst the three genotypes, GG was least 

frequent in Indian, exotic as well as crossbred cattle. The 

homozygous GG genotype showed relatively higher 
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frequency in HF (0.458) and KF (0.465), whereas in Indian 

cattle, its frequency was only 0.209. In many of Indian 

cattle breeds including Rathi, Kankrej, Hariana and Khillar, 

the GG genotype was absent. The genotypic and allelic 

frequencies for 4693 locus in different cattle breeds are 

shown in Table 4. The breed wise allele frequencies for 

locus 4693 are summarized in Figure 4.With respect to 

allelic pattern at HSF-1 locus 4693, allele T was 

predominant in Indian native cattle with frequency of 

0.744. However, in HF and KF cattle, allele G is 

predominant with frequency of 0.563 and 0.545 

respectively. Similar frequency pattern has also been 

reported by Li et al. (2011) for Chinese Holstein dairy 

cattle wherein frequency for allele T was 0.625. The 

authors suggested T allele to be associated with thermo-

tolerance in Chinese Holstein dairy cattle. Occurrence of T 

allele with higher frequency in Indian native cattle might 

be attributing to their better thermo-tolerance ability.  

Table:	4	Genotypic and allelic frequency for HSF-1 4693 locus across different cattle breeds

Fig. 3. Representative restriction pattern at HSF-1/NlaIV 4693 locus on 3.5% agarose gel. The gel picture depicts 3 genotypes GG 

(7+41+61+178 bp), GT (7+41+61+68+178 bp), and TT (41+68+178 bp). 7 bp band is not visible. M-100bp molecular weight ladder.

S.No.	 Breeds	 	 Sample	Size		 No	of	Genotype	 Allele	frequency	 Genotypic	frequency

    TT TC CC f(T) f( C ) f(TT) f(TC) f(CC)

1 Rathi  31 28 3 0 0.952 0.048 0.903 0.097 0.000

2 Tharparkar 82 47 21 14 0.701 0.299 0.573 0.256 0.171

3 Nagori  32 17 0 15 0.531 0.469 0.531 0.000 0.469

4 Red Sindhi 30 14 2 14 0.500 0.500 0.467 0.067 0.467

5 Malvi  32 27 1 4 0.859 0.141 0.844 0.031 0.125

6 Kankrej  29 29 0 0 1.000 0.000 1.000 0.000 0.000

7 Hariana  27 24 3 0 0.944 0.056 0.889 0.111 0.000

8 Red Kandhari 32 25 0 7 0.781 0.219 0.781 0.000 0.219

9 Nimari  31 28 0 3 0.903 0.097 0.903 0.000 0.097

10 Dangi  29 7 18 4 0.552 0.448 0.241 0.621 0.138

11 Khillar  31 30 1 0 0.984 0.016 0.968 0.032 0.000

12 Sahiwal  71 50 3 18 0.725 0.275 0.704 0.042 0.254

13 Gir  63 32 0 31 0.508 0.492 0.508 0.000 0.492

14 Ladakhi  30 25 0 5 0.833 0.167 0.833 0.000 0.167

Indian	Native	(Bos	indicus)	 550	 383	 52	 115	 0.744	 0.256	 0.696	 0.095	 0.209

1 Holstein Friesian 48 16 10 22 0.438 0.563 0.333 0.208 0.458

2 Jersey  14 9 0 5 0.643 0.357 0.643 0.000 0.357

Exotic	(Bos	taurus)	 62	 25	 10	 27	 0.484	 0.516	 0.403	 0.161	 0.435

Karan	Fries	(Crossbred)	 99	 37	 16	 46	 0.455	 0.545	 0.374	 0.162	 0.465 
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Fig. 4. The distribution of allelic frequencies of the 4693 locus in the HSF-1 gene in indigenous, exotic and crossbred cattle.

Several other reasons have been cited for better regulation 

of body temperature during heat stress in Bos	 indicus 

cattle as compared to European breeds (Hansen et al., 

2004). It is believed that Bos	taurus and Bos	indicus cattle 

have undergone separate evolution from a common 

ancestor (Bradley et al., 1996). During the course of 

evolution, zebu cattle acquired set of certain variation due 

to which they gained the ability to regulate body 

temperature in response to heat stress (Gaughan et al., 

1999) more effectively and ef�iciently. Consequently, the 

effect of heat stress towards production and reproduction 

traits is less for tropically adapted Bos	 indicus than the 

breeds from taurine temperate zone. Number of studies 

have shown variations in heat stress associated genes in 

different cattle populations. For example, several variants 

in promoter, 5'-UTR and 3'-UTR and coding region have 

been identi�ied in HSP70A1A gene (Adamowich et	 al. 

2005; Basirico et al., 2011; Brown et al., 2010; Rosenkrans 

et al., 2010; Sodhi et al., 2013).  Some of these variations 

have been shown to be associated with better thermo-

tolerance ability (Li et al., 2011; Baena et al., 2018). These 

variants may affect inducibility, degree of expression, 

stability of important transcripts which may further 

contributes towards differential response towards stress 

tolerance. Not only in cattle, but certain SNPs in genes 

regulating heat stress response have also been shown to 

provide higher thermo-tolerant in other livestock species 

like pig, chicken and sheep (Chen et al., 2013; Salces-Ortiz 

et al., 2013). Further, the variations in heat stress 

associated genes has also shown to be associated with 

fertility, sperm quality and reproduction rate (Collier et al., 

2008; Nikbin et al., 2014; Rosenkrans et al., 2010) 

indicating the multi functionality of these genes. For 

example, a SNP in promoter region of HSP70	 gene in 

crossbred Brahman cows was reported to be associated 

with lower calving percentages (Rosenkrans et al., 2010). 

Further, polymorphism in coding region having CC 

genotype at 1623 locus of HSP701A1 was observed to be 

associated with resistance to mastitis in Chinese Holstein 

cows (Cheng et al., 2009).  

In conclusion, polymorphism identi�ied in HSF-1 gene 

holds importance as this is a major transcription factor 

regulating heat stress response by modulating the 

expression of key heat shock proteins. The distinct pattern 

of alleles and genotypes at the two HSF-1 loci might point 

towards the differential response of different cattle types 

towards heat stress. In future, the phenotypic and 

physiological data related to heat stress response across 

exotic and Indicus cattle may be evaluated across different 

genetic variants to understand their speci�ic roles in 

providing thermo-tolerance. 
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frequency in HF (0.458) and KF (0.465), whereas in Indian 

cattle, its frequency was only 0.209. In many of Indian 

cattle breeds including Rathi, Kankrej, Hariana and Khillar, 

the GG genotype was absent. The genotypic and allelic 

frequencies for 4693 locus in different cattle breeds are 

shown in Table 4. The breed wise allele frequencies for 

locus 4693 are summarized in Figure 4.With respect to 

allelic pattern at HSF-1 locus 4693, allele T was 

predominant in Indian native cattle with frequency of 

0.744. However, in HF and KF cattle, allele G is 

predominant with frequency of 0.563 and 0.545 

respectively. Similar frequency pattern has also been 

reported by Li et al. (2011) for Chinese Holstein dairy 

cattle wherein frequency for allele T was 0.625. The 

authors suggested T allele to be associated with thermo-

tolerance in Chinese Holstein dairy cattle. Occurrence of T 

allele with higher frequency in Indian native cattle might 

be attributing to their better thermo-tolerance ability.  
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Several other reasons have been cited for better regulation 

of body temperature during heat stress in Bos	 indicus 

cattle as compared to European breeds (Hansen et al., 

2004). It is believed that Bos	taurus and Bos	indicus cattle 

have undergone separate evolution from a common 

ancestor (Bradley et al., 1996). During the course of 

evolution, zebu cattle acquired set of certain variation due 

to which they gained the ability to regulate body 

temperature in response to heat stress (Gaughan et al., 

1999) more effectively and ef�iciently. Consequently, the 

effect of heat stress towards production and reproduction 

traits is less for tropically adapted Bos	 indicus than the 

breeds from taurine temperate zone. Number of studies 

have shown variations in heat stress associated genes in 
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in promoter, 5'-UTR and 3'-UTR and coding region have 

been identi�ied in HSP70A1A gene (Adamowich et	 al. 

2005; Basirico et al., 2011; Brown et al., 2010; Rosenkrans 

et al., 2010; Sodhi et al., 2013).  Some of these variations 
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tolerance ability (Li et al., 2011; Baena et al., 2018). These 

variants may affect inducibility, degree of expression, 

stability of important transcripts which may further 

contributes towards differential response towards stress 

tolerance. Not only in cattle, but certain SNPs in genes 

regulating heat stress response have also been shown to 

provide higher thermo-tolerant in other livestock species 

like pig, chicken and sheep (Chen et al., 2013; Salces-Ortiz 

et al., 2013). Further, the variations in heat stress 

associated genes has also shown to be associated with 

fertility, sperm quality and reproduction rate (Collier et al., 

2008; Nikbin et al., 2014; Rosenkrans et al., 2010) 

indicating the multi functionality of these genes. For 

example, a SNP in promoter region of HSP70	 gene in 

crossbred Brahman cows was reported to be associated 

with lower calving percentages (Rosenkrans et al., 2010). 

Further, polymorphism in coding region having CC 
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associated with resistance to mastitis in Chinese Holstein 
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expression of key heat shock proteins. The distinct pattern 
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ABSTRACT

Ducks form one of the most important poultry species next to chicken.  In the present study, we have characterized the 
indigenous ducks of West Bengal phenotypically through quantitative and qualitative traits in three different agro-
climatic region of West Bengal, comprising of four districts. Body colour ranges from white to deep brown, either intact or 
patchy. Males were observed to have better morphometry compared to that of female in all agro-climatic regions. Ducks 
from Purba Bardhaman district were reported to have better neck length, girth of breast and body length, whereas Ducks 
from Malda were reported to have less neck length and body length. Characterization of these duck population reveals 
high homogeneity and important for breed description. 
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INTRODUCTION

Ducks are the second most important species next to 

chicken and contribute approximately Rs. 4 crores to total 

GDP of India. They are reared for table egg and meat 

production in India and. India has a population of 23.54 
thmillion ducks (19  Livestock census, 2012) out  of which 

90-95% constitute indigenous or non-descript types. Free 

range nomadic duck keeping or the extensive system of 

management is the most  popular rearing system among 

farming communities at village level. Duck farming 

practices in the country are mostly concentrated in 

eastern, north eastern and southern regions where 

extensive inland watershed areas are present, which form 

an excellent natural habitat for the waterfowls. The 

leading states in terms of duck population are- Assam 

(7.21 million), West Bengal (6.08 million), Kerala (0.92 

million), Tripura (0.71 million), Manipur (0.38 million) 

and Odissa (0.30 million).

The commercial meat consumption is growing at a faster 

annual rate (3.4%/year) globally than the chicken meat 

industry, particularly in Asia, which accounts for 83.5% of 

world production. China is the largest consumer of Asian 

duck meat (2 kg) on contrary to World per capita 

consumption of   600g /year. China produces 79% of Asian 

duck meat. Worldwide, duck production is intensifying 

not only, as in China, to reduce the risks of bird �lu – but 

also in order to reduce pollution and to realize the bene�its 

from improved genetics. Extensive system of duck rearing 

in Asia is essentially based on the use of natural resources 

in the form of grassland and ponds.  Free range or 

extensive rearing of ducks plays a vital role in rural areas 

in Asian countries for utilization of cheap natural feed 

resources, like insects, worms, snails and snakes on which 

they survive mostly by scavenging.  Hardy nature with 

average egg production makes the indigenous ducks 

highly suitable for extensive system of rearing. They do not 

require elaborate housing, medical and feeding Care and 

management compared to chicken. Ducks are versatile, 

live happily under wide range of climatic conditions and 

they are free from common poultry diseases such as 

leucosis, Marek's disease, infectious bronchitis and other 

respiratory troubles.

Duck has varied eco-genetic potentials which could 

undoubtedly bring the up-liftment of rural livelihoods in 

the country. Duck eggs and meat are accepted by all 

sections of the society. About 96.47% of ducks are reared 

in rural areas while the remaining 3.53% are reared in 

urban areas. Since majority of ducks are desi or non-

descript type having low production potential, therefore, 

there is an ample scope of duck improvement in the 

region. Added to this, there is a drastic decline in 

population over years from 27.6 million in 2007 to 23.5 

million in 2012 may be due to massive culling after bird �lu 

outbreak.  There is an  urgent need to augment the duck 

production through innovative breeding, feeding and 

disease managemental strategies. Very limited research 

and scienti�ic intervention has been made for their genetic 

and phenotypic characterization and variability of duck 

resources in the country. Hence, any attempt to improve 

the duck farming will have direct impact on the 

economically backward families. Ducks, especially the 

indigenous types, are resistant to many diseases despite 

their frequent exposure to marshy and grazing areas; 

where the incidence of potential pathogens is relatively.
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