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Introduction

Europe lacks of local vegetal proteins and is highly dependent on imported soybean whereas the demand is increasing. Besides, people is looking for more sustainable and local food but, since the 50'-60' the production area of pulses has been decreasing in Europe, now representing less than 25%. The three main dry pulses cultivated in the North of France are pea, fava bean and now is starting the cultivation of soybean, but the two traditional crops encounter several agricultural issues such pest and diseases or yield variability and soybean has a bad societal image.

Materials and Methods

The 9 minor pulses of the Fig 1 were used for the experiments. Minimal germination temperature was evaluated for 7 days at 6 temperatures: 8°C, 10°C, 12°C, 15°C, 20°C and 25°C. The sum of temperatures necessary to reach harvest was evaluated in three different growing conditions, in two greenhouses (controlled and uncontrolled temperatures) and on field (3 species) in 2021 in Belgium (-50°29'54.8"N 4°44'28.4"E-50.498566, 4.741219) sown on June 6 th , following the main growing stages of each specie and recording the yield parameters: number pods, number seeds/pod, seeds weight.

Conclusions

According to those results, in temperate oceanic climate, it will be possible to sown some of the chosen pulses the second decade of May as it's already the case for Soybean with an slow growth the first days. Further research is needed on field to stablish the best sowing date, density and weeds management to increase the potential yield. Besides it will be necessary to look for more varietal diversity to increase the adaptability and suitability to this region.

This research was made thanks to the grant to the project CALEGE funded by the SFR Condorcet 2020; Thanks for working on the project to the PA1-AT 2021-2022 and Soukeye Gadiaga Main hypothesis: -Tropical pulses will germinate with temperatures above 10°C -Growing degrees day necessary to reach maturity will be covered during the summer of temperate oceanic climate Worldwide there is a great diversity on pulses which could be suitable for temperate climate but the data available in the literature are scarce to evaluate the feasibility of production of those tropical pulses in temperate climates (Ayerdi & Marraccini, 2022). The aim of this work was to identify the thermal needs of several minor pulses in order to see the potential for cultivation in temperate climates.

Results and discussion

Pulses germination at different temperatures showed that at 5°C and 10°C there were no seed able to germinate. Above 15°C all the species were able to germinate. Only mung bean and cowpea germinated at 10°C. Pigeon pea, horse gram, rice bean and scarlett runner bean had the highest problems to germinate (Tab. 1). Probably it will be difficult to make them grow in temperate conditions. Adzuki, mung and cowpea presented a bigger ability to grow at low temperatures.

Although only one genotype was tested for each species, regarding the resistance to cold temperatures it would be difficult to find genotypes with this trait in the diversity of those species.
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Ayerdi Gotor A., Marraccini E. ( 2022 Once established the base temperature we determined the growing degrees day necessary to reach maturity (Fig. 2). Those data suggest that adzuki and mung beans could be cultivated with no much risk in the region, whereas rice bean will encounter problems for germination but could reach maturity, cowpea could be cultivated only in early sowing to be able to reach maturity on time.

Field experience sowed that even with a late sowing because of rainy conditions and a cold summer, adzuki and mung bean can reach maturity before end of September, not possible for cowpea in those conditions. A sooner sowing, on more adapted dates like early may, could allow to reach maturity. In Tab.2, Fig. 2 & 3 could be seen how look like the field and the yield components of the harvested pulses.
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 1 Fig 1 Seeds of minor pulses tested in the study
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 2 Fig 2. Mean growing degree day (°Cj) required to reach each developmental stage of each species, with a base temperature of 10°C, figure adapted from http://blog.agriconomie.com/le-pois-et-le-soja/2014