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Crop production is critical for our life




Distribution of CALCISOLS
Based on WRB and the FAO/Unesco Soil Map of the World
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Flat Polar Quartic Projection FAQ.GIS, February 1998

Distribution of calcareous soils (high soil pH)



lron IS the essential element

alkaline solls

Splants die in alkaline

" @soils due to iron deficiency




Fe deﬂuency INn peach tree (Israel)






Fe deficient gapé (Israel



Iron Acquisition in Graminaceous plants
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Blosynthetic Pathway of MAs

COOH COOH COOH . . )
Deoxymugineic acid OOH GCOOH GCOOH
N o synthase
H Y N OH
3" -oxo acid H
2'-deoxymugineic acid
Nicotianamine
_ IDS3 IDS2
aminotransferase
COOH COOH COOH COOH COOH COOH COOH COOH COOH
N NH, N OH HO l--éu/\)\N/\AOH
H H H
. . . OH
Nicotianamine i ,
e . 3—epi—hydroxy—-2'—
Mugineic acid deoxymugineic acid
Nicotianamine
IDS2
synthase IDS3
S—adenosyl
Methionine (SAM)
COOH COOH COOH COOH COOH COOH
SAM synthetase
HO N OH HO 1 N OH
COOH OH H H
H,CN 3—hydroxymugineic acid 3—epi—hydroxymugineic acid
S NH, \ J
Methionine

Mugineic acid family phytosiderophores
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Fe deficiency rice field in India




Rice Plants Uptake lron as
Fe3t-phytosiderophore and Fe?*

Ishimaru et al, Plant J, 2006




Transgenic rice NT Transformant
tolerant to Fe

deficiency \/
\

Takahashi et al,
Nature Biotech, 2001



Introduction of
Fest Reductlon Act|V|ty into Rice
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Transgenic rice shows enhanced tolerance to
low Fe ayailability in a calcareous soll

ector control




Model of gene regulation, including OsIRO2

- Ogo et al, Plant J, 2007
Fe deficiency stress
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Field evaluation of transgenic rice with
enhanced tolerance to alkaline soils
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New System for
Marker Free Transgenic Crops

LoxP OpLexa™® LoxP
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