
Supplementary material 

 

Development of a transplanter-based transplanter for vegetable seedlings cultured in a cuttable 

nursery mat 

 

So Ishizaki,1 Hironori Hirai,2 Takayasu Sakagaito,2 Tomohiro Takeyama,1 Naoyuki Oido,2 Tokuo 

Tamura,2 Mikio Mizutani,2 Yoshiki Watanabe,2 Mikio Umeda2 
 

1Yanmar Holdings Co., Ltd., Kita-ku, Osaka; 2Yanmar Agribusiness Co., Ltd., Naka-Ku, Okayama, 

Japan 

 

Correspondence: So Ishizaki, Bio Innovation Center, Research & Development Center, Innovation 

& Technology Division, Yanmar Holdings Co., Ltd. 

Tel.: +81.749528403. 

E-mail: so_ishizaki@yanmar.com 

 

Keywords: cabbage, vegetable seedling, automatic vegetable transplanter; cuttable nursery mat; 

transplanting mechanism. 

 

Contributions: TT, MM, YM, NO, TT, TS, HH, SI, data curation and methodology; NO, SI, HH, 

TS, TT, MU, Investigation; SI, HH, TS, TT, conceptualization; TS, TT, visualization; SI, MU, 

writing–original draft, writing–review and editing; SI, HH, MU, supervision. All the authors 

approved the final version to be published. 

 

Acknowledgments: the authors would like to thank Mr. Masaki Sasaki and Mr. Masayoshi Matsuda 

for technical assistance. 

 

Conflict of interest: the authors declare no potential conflict of interest. 

 

Funding: none. 

 

 

mailto:so_ishizaki@yanmar.com


 
Figure S1. Pictures of the single-row prototype developed in this study. The rear wheels were 

the same as those in YR6D. Seedling tray with equipping bars (1), soil covering wheels (2), 

height sensor (3), and rear wheel (4). 

 

 

 

 
Figure S2. (A) Cuttable nursery mat (CNM) test piece and (B and C) CNM stiffness test: Fixture 

to compress a test piece (a), test piece (b), and plate (c), respectively. 

 

 

 
Figure S3. Soil particle size distribution. Two texture types of soil, fine and coarse soil. 

 



 
Figure S4. Effect of a long guide and retainers on transplanting CNM seedlings (CNMS) in 

different soil texture types. The block lacking seedlings was ignored. 

 

 

 

 
Figure S5. Characteristics of CNMS and plug seedlings (PS) transplanted in the field: (A) 

Height, (B) width, and (C) leaf numbers. The bar and the error bar indicate the average and 

standard deviation, respectively. 

 

 

 
Figure S6. (A and B) CNMS and (C and D) PS cultured for transplanting and cultivating on 

the field. Seedlings were cultured for 25 days. 

 



Table S1. Specifications of manufactured fully automatic transplanters. 

 
aThe prototype was a single-row transplanter but the row number could be increased to ≥4; bThis machine has a self-propelled version; cThe exchange rate was calculated as 

1 US$ = 145.4 yen; dYR6D estimation; eWe referred to the list price of Elite Metal Tools. 
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