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ABSTRACT 

 
The 16 (equal number of sexes) DNA samples from Naked Neck (NN), White Silkies (WS), commercial layer (CL) 

and broiler (CB), Giriraja (G, a synthetic coloured strain) and Desi (D) populations were genotyped for this study. 

Seven loci were polymorphic in all of the populations and the number of alleles varying from 3 to 27 per locus and 

4.1 to 8.6 per population, respectively, with a total of 134 alleles. The average observed and expected heterozygosity 

for the populations varied from 0.56 (WS) to 0.76 (CB), and from 0.52 (CL) to 0.74 (D and G) respectively. F-

statistics indicated that populations are genetically structured (FST ≈ ө=0.156; RST =0.240; P<0.001).  
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INTRODUCTION 

 

Recent advances in molecular technology have opened up completely, the new horizons in 

assessment of genetic variability at the DNA level. During the last two decades, different classes 

of molecular markers have become available. So far, the evaluations of genetic diversity within 

and between chicken populations in India have been undertaken mainly by using DNA finger- 

prints (Sharma et al., 1999) and RAPD (Sharma et al., 1998; Singh and Sharma, 2002). 

Application of microsatellite markers in assessment of the biodiversity levels in Indian poultry 

sector have been done in limited scales. For example, Wimmers et al, (2000) have studied 

biodiversity of four chicken breeds viz., Naked Neck, Kadanath, Aseel and Frizzle in 

comparison of breeds from other countries and Pandey et al., (2003) only in three of them 

(Nicrobi, Aseel and Miri). The present study was undertaken to enhance our understanding on 

the nature of existing biodiversity in chickens using a set of 9 highly polymorphic microsatellite 

markers.  
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MATERIAL AND METHODS 

 

Genomic DNA was extracted from sixteen (8 male and 8 female) blood samples of six 

chicken populations, viz, Naked Neck (NN), Giriraja (G, a synthetic colour bird), randomly 

chosen local birds (D), White Silkies (WS) and commercial broilers (CB) and layers (CL). 

Population genetic studies were carried out with nine highly polymorphic microsatellite loci 

(ADL158, ADl278, MCW5, MCW16, MCW29, MCW37, MCW69, MCW104 and MCW114) 

which were obtained from Dr. H. Cheng (USDA-ARS) and genotyping was done by ABI 377 

DNA sequencer (Indian Institute of Science, Bangalore). Post-PCR multiplexing was used for 

reducing expense of automated genotyping. Different loci and population parameters were 

obtained by GenAlex v.5.1 (Peakall and Smouse, 2001), GENEPOP v.3.2a (Raymond and 

Rousset, 1995) and FSTAT v.2.9.3.2 (Goudet, 1995) software packages.  

 

RESULTS AND DISCUSSION 

 

Observation of number of alleles is a good indicator of genetic variability. In total, 134 alleles 

were detected with 9 microsatellite loci typed in 96 individual chickens. The mean number of 

alleles detected at each locus was 14.9. Number of detected alleles (Table 1) in all samples 

ranged from three (locus MCW37) to 27 (locus MCW5) and allele sizes range from 105 bp 

(locus MCW119) to 264 bp (locus MCW5). Locus MCW37 with 4 bp and locus MCW29 with 

63 bp showed minimum and maximum size differences. It was expected that allele lengths 

differ by multiples of two (in the case of MCW37), because only dinucleotide repeats were 

assayed in the study. In 8 of the loci (except MCW119), alleles do vary by single base pairs but 

in the others for example, locus ADL158 showed 17 bp differences. The PCR products include 

the microsatellite and some flanking DNA sequences, so that an insertion or deletion in either 

the microsatellite or the flanking region could change the length of the sequence by a single 

base pair. An irregular change in length of the PCR product can be due to mutations in the 

flanking sequence, not the microsatellites. An allele that differs from others by a single 

nucleotide may actually contain a microsatellite of the same length as in other alleles. 

Seven loci were polymorphic in all of the populations. MCW37 was monomorphic in Silkies 

and layers but MCW104 in layers only. Percentage of polymorphism loci ranged from 77.78% 

in the layers to 100% in the Naked Neck, Desi, Giriraja and broilers. Broilers with 4 and Desi 
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birds with 25 showed minimum and maximum number of private alleles (Table 2). The average 

number of alleles observed for all the markers within population varied from 4.1 for layers to 

8.6 for the Desi population. Effective number of alleles per population varied from 2.7 in the 

case of the layer to the 4.7 for the Desi populations. Estimates for the mean heterozygosity per 

population expected under the HWE were in the range of 0.52±.101 for the layer to 0.74±0.022 

in the case of Desi and Giriraja populations. Average heterozygosity over populations was 

0.66±0.026. The results of this investigation are in agreement with Barton (1994) who has 

suggested that the biological limits for broiler breeders and layers have not yet been 

encountered. Therefore, There is enough genetic variation left to generate further progress in the 

years ahead (Flock, 1994). 
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Table 1 Allelic pattern of microsatellite loci 
Maker name Allele size range (bp) No. of alleles 
ADL0158 161-164-176-178-180-182-186-187-189-191-192-193-194-195-196-

197-200-217-221-222 
20 

ADL0278 108-110-111-112-118-120-122 7 
MCW0005 210-211-212-213-215-216-218-220-221-222-225-231-235-236-237-

241-242-244-245-247-251-252-253-254-255-258-264 
27 

MCW0016 122-128-129-130-132-134-136-138-140-142-146 11 
MCW0029 132-141-142-148-150-152-154-156-158-162-164-166-168-170-172-176 25 
MCW0037 154-156-158 3 
MCW0069 158-162-163-164-166-168-170-172-174-176 10 
MCW0104 190-196-198-200-202-203-204-206-208-210-212-216-220-222-224-

226-228-230       
18 

MCW0119 105-107-111-113-115-117-119-121-127-129-131-133-135 13 
Most frequent allele for each locus is shown by bold and common allele(s) is underlined. 

 

Table 2 Mean (Na) and effective (Ne) number of alleles per locus, mean observed (Ho) and expected 
(He) heterozygosity, fixation index (FIS), percentage of polymorphism loci (%P), No. of 
polymorphism loci (Npa) and total number of private alleles (Pa) observed from 9 microsatellites in 
6 chicken population  

Population Na Ne  Ho(SE)   He(SE)       FIS      %P       Npa Pa
Naked Neck 5.8 3.7 0.74(0.051) 0.71(0.032) -0.021 100.00 9 5
White Silkies 4.8 3.4 0.56(0.086) 0.58(0.088) 0.069 88.89 8 8
Desi 8.6 4.7 0.63(0.027) 0.74(0.035) 0.175 100.00 9 25
Giriraja 6.4 4.0 0.73(0.027) 0.74(0.022) 0.040 100.00 9 9
Layer 4.1 2.7 0.63(0.128) 0.52(0.101) -0.196 77.78 7 8
Broiler 6.2 3.6 0.76(0.070) 0.69(0.035) -0.067 100.00 9 4
Mean 6.0 3.7 0.68(0.031) 0.66(0.026) 0 94.44 8.5 9.8
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