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— A case study 1n a paddy field with Andisol in Kawatabi Field Center — TanRaRY

Effects of introducing AigamoRobo to an organic paddy field
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What is AigamoRobo0? 7rAEOREF?

Automatic weed suppression robot that floats on water

¥ International patent pending

Weed suppression by muddy water

The screw's water flow rolls up the soil and muddies the entire
rice field, blocking sunlight and creating a field environment that
makes it difficult for weeds to photosynthesize.

Buries weed seeds in a mud layer

Mud layer

The rolled-up soil make a mud layer (layer of soft soil), which
buries weed seeds to a depth where they cannot germinate.
Soil layer

(By courtesy of Yukimai Design Co., Ltd.)
« A unique robot with GPS that automatically navigates the
paddy field along a set track.

« This robot has a solar panel and storage battery, it dose not
need to be manually replenished with any energy.







Organlc paddy fields in Kawatabi Field Center, Tohoku University

Rice cultivar : Hitomebore
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Yields of tow organic fields
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« Productivity of both organic fields is almost identical
ity [l 35 D A= FEE 4 (5B



Overview of field managements and investigations
IS ERBEOME

Transplant: May20, 2022
#HER : 2022, 5/20

Duration of AigamoRobo worked: May20-Jun10 (three weeks)
77 HEONSEHEAE : 5/20~6/10

Weeding by rotary weeder: Jun8. Junl5 (Control field: three
times)
BRMARIRE 7 201K (W ERE(E3E])

Frequently stopped by stucking at places with high surface level
BliZDOEERE(CKDEEECRIVIUL

Heading stage: Aug8-9
HFEHA . 888~9HLE

Maturity stage: Late September
REER - OB T A
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Overview of field managements and investigations
#iE CRAEDOIE

Measurement of plant height, number of tillers, and leaf color (SPAD):

Jull2, Jul20, Aug18, Sep16 (8 hills x 3 places)
BRE : 7/12. 7/20. 8/18. 9/16 (ZE 8k 3EFh)

Weeds sampling: Jul20 (0.3 m x 1 m x 3 places)
MESREE : 7/20 (BE[30cmx1m]x3&FT)
Gas sampling: Jull12, Jul20, Aug22 (0.275 mx 0.275 m x 3 places,

closed chamber method)
HREREN : 7/12. 7/20. 8/22 (RE[27.5cmx27.5cm]x3&EFFcoO—X RFv>/)(—

%)
Harvest for yield component: Sep22 (representative 3 hills x 3 places)
RERIRUNFE : 9/22 (B3R x 3EFR)
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AigamoRobo Control



Dry weight of weeds (at panicle initiation stage of rice)
MEDEZYIE (KFEHFERZRRER)
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Plant height,

number of tillers and leaf color
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Rice yield (brown rice)
KIBDUNE (FE3LK)

Rice yield (g/m)
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15% moisture content basis
Obtained by whole field harvest



Yield component

INEEMER
Number of Number of Ripening 1,000 kernel Yield*
panicles grains rate weight* B KE
faABEX RERNBES FhisE (brown rice,
(x1,000/m) (%) (9) g/m)
AigamoRobo 190 14.2 76.3 23.7 261
Control 244 17.2 /3.9 23.5 298
t-test NS NS NS NS NS

*15% moisture content basis
Obtained by representative hills sampling

Panicles: AigamoRobo < Control

N

Yield



Nitrogen uptake or rice plants
IKFEDEZRININE
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Methane flux
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Methane emission in

paddy fields
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Possible reason for methane emission decrease (1)
X5 > E R DR
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Methane emission:
Nine tillers > Three tillers

Nine tillers
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(Mariko et al., 1991)



Possible reason for methane emission decrease (1)
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Possible reason for methane emission decrease (2)
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By courtesy of Yukimai Design Co., Ltd.

Agitation of paddy water by
Aigamo ducks (real birds, not
robot) in paddy fields increased
dissolved oxygen in the paddy
water (Goh et al., 2002)

¥

Dissolved oxygen in the paddy
water may have increased due to
the agitation by AigamoRobo
screw, and the soil might have
become more oxidative

¥

Methane emission decreased
because the soil might have
become oxidative



Conclusion
F &8

Following possibilities were shown by the preliminary study:

AigamoRobo in organic rice fields can lead to
77 HEONZBHAEKHICEATDZLET,

« Reduce weeds
ME

« Reduce the tillers and panicles of rice plants
IKFBDZELR - FEENEHDHI

« Reduce rice yield
IKFBDUNE Z Nl

« Reduce CH, emission
R B > FEAE DHNH




Surveys by Yukimai Design Co., Ltd.
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