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The main goal of this research is to explore the contribution of plant food to the diet 
of pastoral societies and to examine any dietary differences across space and time in 
Central Asia. Stable carbon and nitrogen isotope analysis as well as archaeobotanical 
investigation were conducted at Prehistoric (Chalcolithic, Bronze Age, Early Iron 
Age) sites across Kazakhstan and Kyrgyzstan. Also, fourteen AMS dates of studied 
human bones and charred cereal macrofossils were obtained. Results show that during 
the Bronze Age pastoralists in the mountainous southern Kazakhstan consumed C4 
plants, likely domestic millets (Panicum miliaceum or Setaria italica) and probably 
cultivated C3 plants (wheat or barley). The first archaeobotanical investigation to date 
from the high altitude zone of Kyrgyzstan resulted in both charred grain and chaff of 
the wheat that represent a compact wheat varieties, similar to that of Indian dwarf 
wheat - T. aestivum subsp. Sphaerococcum. By directly dating individuals with high 
δ13C values we were able to find the earliest evidence of the consumption of large 
quantities of millet in Central Asia to date. 
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Results: 
Corroboratory evidence for correct species identification is 
provided by 13

samples yielded 14C ages, from starting weights as low as 
0.92 mg. None of the dates are older than 5000 BC, with 
the oldest dating to the middle of the 2nd millennium BC.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Conclusion: 
The 14C dates presented here indicate that the previously-
inferred chronologies were substantially too ealry. 
Possible explanations include stratigraphic mixing of the 
very small sample material, as well as likely                 
mis-identification of the species in the archaeological 
record. See Motuzaite Matuzeviciute et al. (submitted) for 
more detailed discussion. 
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Abstract:  One of the most economically important plants domesticated in China and consumed in prehistoric Europe is broomcorn millet (Panicum miliaceum). Evidence  
of broomcorn millet has been reported from multiple Neolithic sites across central and eastern Europe prior to 5000 BC. Having such early broomcorn millet records in 
Europe has stimulated discussion regarding single versus multiple origins of the domestication of this crop, and about the context of its prehistoric spread within Eurasia. 
However, no radiocarbon measurements on European millet grains associated with Neolithic sites have hitherto been directly dated, casting some doubts on the chronology 
of these broomcorn records. For the first time here, we present 10 direct AMS radiocarbon dates of individual Panicum miliaceum grains from across European Neolithic 
sites, showing that the charred grains of broomcorn millet date significantly later than the early Neolithic ages previously inferred from their archaeological contexts. 

Broomcorn millet: 
The earliest records of broomcorn millet (Panicum 
miliaceum) demonstrate an unusual pattern, being found 
at both ends of the Eurasian landmass (Hunt et al. 2008), 
promoting speculation as to the possible multiple 
domestication of the plant. Recent genetic data tend to 
support a single, Chinese domestication (Hunt et al. 2011), 
however, but this evidence remains equivocal. 
 
 
 
 
 
 
 
 

 
31 West Eurasian sites purport to provide pre-5000 BC 
broomcorn records (Hunt et al. 2008), with records split 
between grain impressions in ceramic items and charred 
grains from archaeological sediments. However, the dating 
of these sites has been called into question. The number 
of grains per site is typically low, and none of the charred 
grains themselves have previously been 14C dated.  
 
To help resolve these issues we have, for the first time,  
directly 14C-dated some of these earliest broomcorn 
records from Europe. 

Methods: 
We received broomcorn grains from 7 of these Neolithic 
sites across Europe for AMS 14C dating. Due to the low 
starting weights of the individual broomcorn grains 
submitted to ORAU, a less rigorous pre-treatment 
methodology was applied than usual. This involved 
ultrasonication of samples in 1 M HCl and ultrapure water 
only, rather than a more robust acid-base-acid method. 
Graphitisation took place with the addition of the desiccant 
magnesium perchlorate, Mg(ClO4)2, to the water trap of the 
reactor rigs to optimise conversion of CO2 to graphite (as 
has been applied elsewhere by, e.g., Santos et al. 2007).  
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