Growing grain for δ15N values
Corrie Bakels
Faculty of Archaeology, Leiden University, the Netherlands
c.c.bakels@arch.leidenuniv.nl 

baseline δ15N, experimental growing, manuring   

Excavations of Bronze Age sites in the Netherlands reveal ancient fields with ard marks and their produce represented by charred grain. One of the questions regarding tilling practice is whether the fields were manured with animal dung. A now well-established method to tackle this question is to measure the δ15N value of the charred crops.
The Bronze Age grain reveals high δ15N values, but before the conclusion can be reached that the fields were indeed manured with animal dung, δ15N values of grain grown in the past on the same kinds of substrates without manuring need to be known. 
In order to obtain these baseline values emmer wheat and hulled barley, the most common Bronze Age crops, were grown on two of the substrates most appropriate for the Dutch situation. Big plastic tubs were filled with sandy clay or Pleistocene cover sand originating from localities that had not received any fertilizer during at least the last 50 years. These tubs were placed in the open air in a section of the Leiden Hortus Botanicus closed to the general public, on concrete tiles, and in a large cage to keep cats and birds out. They were sown with summer emmer and summer barley in the spring and the winter varieties of these crop plants in the autumn. The experiment lasted two years to avoid the impact of the influence of one especially bad or good summer or winter.
[bookmark: _GoBack]The resulting grain was charred at the same temperature as the Bronze Age grain endured in the past, and the δ15N values measured in the same lab with the same procedure (Centre for Isotope Research Groningen). The values were much lower than those of the prehistoric grain. Moreover, a difference in δ15N values between the clay and the sand could be observed. 
