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1. Introduction 

The following items are required for space farms. They are prevention of diseases and pest damage, reduction of 

material for payload reduction, and operational energy reduction. As a solution, we focused on disease-free plants/somatic 

embryos/tubers supply utilizing bag-type culture vessel technology as Fig.1, and low pressure environment cultivation as 

shown in Fig.2-3. In this study, we confirmed the basics. 

 

  
Fig.1 Bag-type culture vessel technology 
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Fig.2 Concept of low pressure cultivation 

 

 

Fig.3 Low pressure environment cultivation chamber 

2. Methods  
An empirical confirmation was made on lettuce plants as a source of vitamin C, seed potatoes as a carbohydrate source, 

and soybean somatic embryos as a protein source. We performed nutritional component evaluation and material balance 

evaluation. Based on these results, a lunar farm model was examined. 

 

3. Results 

It was confirmed that the edible part of lettuce can be grown by bag-type culture vessel technology. Similar growth was 
confirmed in low-pressure environmental cultivation. Seed potatoes and soybean somatic embryos were confirmed to 
grow in the same way as normal pressure in a low-pressure environment as shown in Fig.4. The farm model was examined 
assuming a food supply of 20 people as shown in Fig.5. 

 

 
Fig.4 Potato micro tuber formation status 
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Fig.5 Image of farm system 

 

4. Outline of experimental design on the ISS 
Based on the research up to the previous section, we are currently planning to grow lettuce on the ISS as an empirical 

experiment in the space environment. To confirm the superiority over other cultivation methods, the food safety of the 

cultivated lettuce and the possibility of processing the culture-liquid on water circulation system will be evaluated. 

The experimental equipment will be installed under the lighting inside the ISS and cultivated for about 45 days. During 

the period, a culture solution is prepared from ISS water and supplied to the culture bag. Cultivation is scheduled to end 

around October 2021. The grown lettuce and culture-liquid will be returned to the ground for analysis. 

 

 
Fig.6 Experimental equipment 

 

5. Conclusions 
The feasibility of bag culture of lettuce, seed potatoes and soybean somatic embryos in low pressure environment was 

confirmed. This technology can be used in a micro-gravity environment because it can be sealed in a small lot. In addition, 

we are currently planning to grow lettuce on the ISS as an empirical experiment in the space environment. 
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