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AAgricultural land covers ca. 24% of 
the world.



IIn Japan, it covers 11.8% of the nation.

CCrop production



FFactors affecting crop production

OObjective 1

Understanding factors
affecting crop production.



DDifference among crops

Relative importance of factors can be 
different among crop species.

OObjective 2

Finding factors explaining 
difference between crops.



PPollinator dependence

Relationship with environmental 
factors especially landuse
patterns and crop production 
can be different depending on 
pollinator dependence.



TThe crop production data

TThe crop species



TThe explanatory variables

DData processing

1. Converted crop 
production data into 1km 
grid.

2. Overlayed climate 
data for crop land 
pixels.

These were done for each year.



DData processing

3. Calculated surrounding 
population within 9km grid.

4. Calculated landuse adjacent 
to cropland.

These were done for each pixel.
Same data for all years.

MModel



EExplanatory power of the models
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Can pollinator dependence explain 
the difference in model fit?

No
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R2

RRelative importance of the variables
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Climatic factors were most important for crop production.



RRelative importance of the variables
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Apparently climate change will affect production 
without any mitigation measures.
For modeling future crop production, incorporating 
climate change is important.

RRelative importance of the variables
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Adjacent landuse was not important for most crops.



RRelative importance of the variables
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Spatial resolution of landuse data was 1km.
Too coarse for evaluating effects of landuse structure 

for crops.
Improving data and models are required.

RRelative importance of the variables
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So, can pollinator dependence 
explain these interspecific differences?



Precipitation
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Can pollinator dependence explain 
difference in relative importance?

Pollinator dependent crops were 
less affected by precipitation

Precipitation

0.0
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0.2

0.3

0.4 Possible hypothesis:

Pollinator dependent crops 
tend to be grown in green 
houses so that are not 
affected by precipitation.



Pollinator dependent crops were 
more affected by secondary forest
Secondary

Possible hypothesis:

Secondary forests retain 
nests/food resources of 
pollinators (bees).

But more investigation 
is required.

Pollinator dependent crops were more 
affected by surrounding population

Population
Possible hypothesis:

Some pollinator dependent 
crops recieve hand-
pollination in Japan.

Population represented 
intensity of hand-pollination?

But it's just a speculation.



Conclusions

Climatic factors had largest effects on crop 
production in Japan.

But landuse pattern is also important for 
some species.

Detailed analysis of landuse pattern is 
required.

Thanks for your 
attention!!


