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Abstract 

We describe genome size (nuclear DNA content), and cellular and nuclear dimensions of erythrocytes in a triploid 

Blue-and-Yellow Macaw (Ara ararauna) and its diploid parents. The genome size of the triploid (4.23 pg) was L5 

times greater than the genome size of the mother (2.80 pg) and the father (2.89 pg). The sex chromosome 

composition was ZZW, and was predicted correctly based on the genome size of the parents. Erythrocytes of the 

triploid were significantly larger than the erythrocytes of the parents. Because polyploidy has been reported only in 

one other family of birds (Phasianidae ), the parrots and their relatives might prove to be useful in the study of avian 

triploidy. 

Introduction 

Although triploidy can be induced experimentally in 

certain animals (e.g. Purdom, 1983), natural occur­

rence of triploidy appears to be uncommon, especially 

in the higher vertebrates ( Ohno et al., 1963; Thorgaard 

& Gall, 1979). Polyploids with some diploid tissues are 

observed more often than completely triploid animals 

(Abdel-Hameed & Shoffner, 1971; Chu et al., 1964). 

Evidently the presence of diploid cells can enhance the 

viability of some heteroploid organisms. 

Studies of triploidy in birds have been confined to 

the domestic chicken ( Gallus domesticus). Genome 

size and cellular dimensions of diploids and triploids 

have been analyzed in chickens ( e.g. Abdel-Hameed et 

al., 1971; Thorne et al., 1987) but comparison of these 

values in diploids and triploids has not been possible 

for other bird species. In this study we describe 

genome size, cellular measurements and karyotype in 

a triploid Blue-and-Yellow Macaw (Ara ararauna) 

which to our knowledge is the first non-galliform 

triploid bird reported. 

Materials and methods 

We studied a parrot described as triploid after cyto­

genetic analysis (undertaken for the identification of 

sex; Valentine, 1990). Blood samples from this bird 

and its parents were collected and refrigerated until 

analysis. Nuclear DNA content was estimated by flow 

cytometry. Blood cells from individual parrots were 

mixed with blood cells from a male domestic chicken 

(used as an internal reference) in 0.5 ml of a 50 mg/1 

solution of propidium iodide containing 25 µl RNase 

(LO mg/ml), OJ% sodium citrate, and 0.1% Triton X 

100, and analyzed in a Coulter 753 flow cytometer 

according to the method detailed in Tiersch et al. 

(1989). At least 25,000 cells were scored for each 

mixture of cells from chicken and parrot. 








