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Outlines
Ⅰ．100年前との比較A comparison to those in 100 years ago

1. 水稲作付面積、米生産量，総農家戸数

Planted area, production and number of farms
2. 一人当たり年間米消費量と食生活の変化

Per capita rice consumption and change in life-style
3. 収量と品質（食味）

Yields and Taste-Quality

Ⅱ．持続可能な水稲生産技術A Sustainable rice 
production technology

1.持続可能な稲作技術の展望方向

Direction of desirable sustainable rice technology
2.世界の農業も視野に入れた水稲品種の開発

Development of new varieties with global perspectives
3.気象変動に負けない安定生産技術の確立

Stable production technology to cope with climate changes
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1.水稲作付面積、生産量，総農家戸数
Rice area, production and number of farms in Japan
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図 水田面積と水稲作付比率の推移．
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農水省「耕地及び作付面積統計」ホームページ，「作物統計」より作図．
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2. 一人当たり年間米消費量と食生活の変化

Per capita rice consumption and change in life-style
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図 一人当たり年間米消費量
農水省「食料需給表」と加用信文編「日本農業基礎統計」より作図．
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図 10ａ当たり水稲収量の推移．
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3. 収量と品質（食味）
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(Cold, too much rain, insufficient sunlight)

(Period of growth in yields)

(2nd period of no growth in yields)
Heat damage!

(1st period of no growth in yields)
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★ The aging of leading 
agri-workers!

★ The lack of newcomers 
in farming!



The government’s agricultural policy

★ A farmland is utilized to the full by accumulation in a 
farmland and concentration to  newcomers (bearer).

Target

・Corporation farm
・Large scale family farm
・Community-based group 

farming etc.
◎Production cost of bearer‘s 

rice is reduced 40 percent.

◎80 percent of farmland area 
accumulate for a bearer in 10 
years. 

266.7 yen/kg 160 yen/kg



Ⅱ．今後の持続可能な水稲生産技術

●肥満の脅威！現在、世界各地で飢餓に

苦しむ人数は1日10億人を切っている一方で、

肥満は10億人を突破している（Popkin et al.,       
2011）。

農業を取り巻く情勢

環 境 農 村 社 会

●少子・高齢化

●食に対する安全・安心志向

●地球温暖化

●大気Co2濃度上昇

●水環境の悪化

●担い手不足の一方で

経営規模の大規模化の進行

●農業従事者の高齢化

●高温登熟障害

●異常気象による収量と

品質の不安定化

●水稲品種の遺伝資源の

弱体化

生産技術

Sustainable rice production technology in the future
(Circumstances for agriculture)

(Environment) (Rural areas) (Society)

Global warming
Increases in CO2
Worsening water 

quality

Less child birth and aging society,

Obesity problems! A less than 1 billion 
people suffer from starvation, while more 
people have obesity problems.

Heat-damage
Unstable yields and taste quality from unusual weather

Weakening rice resistance to disease due to close crossing

Lack of labor and larger scale,

Aging farmers



生産性が高く、競争力と収益性に

富むだけでなく、天然資源を保全する
とともに、環境維持と人々の健康や安全
性の向上にも役立つような稲作農業

１．持続可能な稲作技術の展望方向
Direction of desirable sustainable rice technology

Direction of desirable new variety 
development may be not only for 
profitability oriented but also for 
retaining natural resources and 
contributing health and safety for 
human being.



２．世界の農業も視野に入れた水稲品種の開発
★インディカ良質良食味水稲品種の開発

Japonica type Indica type (Juliano, 1985)

危惧：●我が国における水稲遺伝資源の弱体化
●国際的競争の中での世界に冠たる育種レベルの維持とアピール

Inclusive development for new rice varieties with global perspectives
★ Challenges for indica rice varieties

Weakening gene,
Utilize the highest rice 
development technology of 
Japan



３．気象変動に負けない安定生産技術の確立
Establish technology to cope with climate change

① 収量および食味からみた理想型稲体の確保
Ideal rice straw structure for yields and taste-quality

② 登熟期間中の最適な水管理
Suitable water management during maturing period



Under high temperature, relative humidity has 
a greatly influence on panicle temperature!!

High humidityNormal humidity

Normal panicle 
temperature

High panicle 
temperature

Panicle

Leaf blade

Starch synthesis gene 
expression drop

Starch analysis gene 
expression rise



① 収量および食味からみた理想型稲体の確保
Ideal rice straw structure for yields and taste-quality

・有効茎歩合が高く，かつ有効分げつが低節位，低次位から発
生した太い茎と稈長＋穂長が大きい穂で構成.

・穂型が２次枝梗籾着生上位優勢型.

図 収量および食味からみた理想型稲

Main straw

Conventional

Panicles

Tillering

Main straw

Ideal structure

High rate of productive culm, productive tillers stemming from low bottom with large stems  
as well as greater total of lengths of culms and panicles

Many secondary rachises and top-weighted structure of each panicle



増収と品質向上のためには，登熟歩合の向上がキーポイント!!
Best maturity is the key for better yields and taste-quality

地温の上昇
を抑える

根を還元状態
におかない

飽水管理
Saturate water management
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図 登熟期間中の水管理と収量
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縦棒上の数値は，常時湛水を100とした収量比率を示す．

Tukey-Kramer法の多重検定により，異文字間には5％水準で有意差あり．

② 登熟期間中の最適な水管理
Ideal rice straw structure for yields and taste-quality

根の健全化に起因する登熟歩合の向上によって増
収、玄米の肥厚が図られる。さらには、外観品質・食
味も優れる。Due to retaining healthy roots, yields and 
size of kernels are gained.

籾の含水率が25％
以上保てる

生研センターが実施する「革新的技術開発・
緊急展開事業」による研究成果に基づく．

This keeps moisture of 
kernels greater than 25%.

The roots are kept with 
enough oxygen.

This keeps the temperature 
of the top soil from rising. 



良食味米生産に関する基本理論
Basic theories for producing high taste-quality rice

Four rules for better yields and taste-quality

Keep suitable temperature at maturing

Keep suitable structure of the plants

Keep kernels from getting too much nitrogen

Keep kernels wtih good moisture after heading

Precise water management

Harvest right time at matured temperature

Suitable fertilization with soil and 
nutrition management

Generate ideal structure of rice by 
appropriate trans-planting

Methods Results
Grains maturity improved with  
heavier 1000 grain weight, 
larger size of kernels and better 
taste quality.



ご清聴を感謝します! 
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Thank you very much for
your kind attention! 


