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A review of waterlogging tolerance

and aerenchyma in wheat
Atsushi Ovanacr

Abstract

Excess soil moisture stress is the most serious problem in wheat production in
Japan, but we do not have practical waterlogging tolerant cultivars and genetic re-
sources in wheat. Rice and other wetland plants have a constitutive aerenchyma sys-
tem. Wheat could form root aerenchyma in flooding conditions; however, the wheat
aerenchyma system does not work well because it is not connected at the root-shoot
junction. There are some reports on varietal differences in flooding-induced aerenchyma
and waterlogging tolerance in wheat. However, these varieties were not effective for
wheat breeding. New wheat cultivars showing waterlogging tolerance must have a
constitutive aerenchyma that supplies oxygen to the root tip in high porosity roots, as
in rice.

Key Words: wheat, root, aerenchyma, porosity, waterlogging tolerance
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ZRHE L 7z, O AF SfE [Bayles), [FL302].
[Coker-9766 ], [BR34], [Gore] 7\ [Savannah ]
ZHER L, 4H £/21321HME. @R L 7-5ER
ERERRSM E LB ERTE T ZEKUR
Dz E & AR D38 KU A% D T AR FE 2 38 X 7z,
Z DS B2 HEAEE 21T > /=54, Savannah |
& [Gore| |F, {KEEFEUIEX O FHE (EEE)
DM EITELRX D74% B 5 WNWIiE65% Th > 7=
N, TOMD 4 HAEIZA0% BTN Lz (E3).
/-, O ES [Savannah| 75 E TIHE T
BENDRNS =, —FH. HoO@EEMHEIZ
[Savannah| & [Gore| |34E DRk fE DO HEIEIC 5
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&563_ AR OHEDOE EN2B% A ETH o 7=

o 4 BEEIRLI0-20% Il E o 2. &
®u&#b‘%;3A#m@F&mmﬁjm\
BB Z ST Uz & EITHRIE SRR 2 Rk L
2T, ZDEDITEETEERNME R LW
mfECH D LR DTz, 72P, T [Savann
ah] 1%, LA 27 F N K% DMusgrave 1
NS BB OFREF & LT TREPEA S U S
ELTHMMESNZELTWSD (Huang et al.
1994) . BFEFEXR S N7/zMusgrave (1994) DBg

DimX Tid. =HZH [Savannah| (LG
BIZCEENTHE5T. ILFREOMNEMED &
Fl [ 75 EAR IS REARE T dh o /= & DFEamMNIR R 5
T3,

& 51Z [Savannah] 13, fRiFOEEIZHIT S
%% (Dickin et al. 2009) THHK TN TN S,
T T, aALFHEOLZFE DKM MEND
D OB X U E-fi 2 417z, [Savannah] (3,
ZDEADRBRI I N2, THE RN &
WHRRIIESNT ., TNLIBEORBRICIZMtS
Nismoiz, TOXDIC ISavannah| O
MR E NS IREIL, T 0%, MOWZEHE DB
AIC K DR I N TR,

3) BA—RNSUTRZICEITHHAZER (5

A4 aAAF @RFE Muir])

1992412 A — A b Z U 7 K% ®Thomson
et al. (1992) NIALF 2 WFEET A OLF 1 M
fi 2 W TIHEE Ol 21T > 7z 71 LT
2. JLAFICTAM LFOBEEMEEZEAT S
HITIES Nz N TR EgREY T, 3 TIZA
SEEEINTHO., b UMHEENRITIUI T L

&3 EEKRFGT QIALE) [CHF50LF 6 mEOH LERZYE

£E s

i BRRX EERRX b BxRX EERRX

(e/fE1R) (/B o) (o/fEK) (e/fEK) (o)
Bayles 2.94 1.36 46 043 0.15 35
FL302 419 195 47 0.74 012 16
Coker-9766  3.70 1.74 47 0.56 0.17 30
BR34 452 209 46 0.71 036 51
Gore 3.24 210 65 0.56 033 59
Savannah 2.90 215 74 0.42 028 67

Huang ef al. (1994) & 0 Hike.

e (9%) 13, AKER R X DRl DK SIX L.
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D79% Elx> 7. T4 3LF [Muir] Tl
FEHEOREAIR S o7z, HiEDESH
fkid. BER L 7ZEEEE TIIIER S e - 7203,
RRERTEESIE5E, BB R O
Wiz 5o 2EIE1E. JLF M [Gamenya |
T6.7%. 14 2L5F [Muir] TI127% Tdh >
Zo 20602 EMS. T4 aLF [Muir |
WEIRIE SRR 2 T 2 2 &I K D Bk
HFIZ A H5HEND 5 E L,

ZF D%, Watkin et al. (1998) /3[E U 3 fhifd
(ALF2HMESA LT NFE) Z2HNWT
RRRWTE T, HROBENS 5endD &2 A
DA BIZ U725, AR OB W 24z
HO L BEKMBOEEIT. 71 34F TMuir)

M18% T, O ALF [Kite] ®14%. T LF
[Gamenya| DI12%IZLENTHEICRKRENWEL

Teo 7z A 3LF TMur] (33 LF 24
FRIZHANT, BERBR THEICZWHIRZAET

IHz, LaLians, i EfotEZRS &
T4 aALF TMuir] OMHEMENEN & WD
ol e VANSYAN AN

TD%. ZOMFEZIV—T1F. THEEOH 7=
IRBREE & U CaLF OB i Ttk
DN\ AT 7Y (Hordewm marinum) 2
FEHLU, JAFEOEMMEZED, JLFOD
mEEDm EZ2HIEL TWwa (Garthwaite ef al.
2008, JIlE - Z2f% 2010), 2D Z &Ik, ILF
R 720 T < MHEME OB A &R % 5
A ALFIZAT THRB., TLFOMHEEZ M
EEELTENTERN DI EZEZRL TS,

2B, MITH AL KO LF OMHEHEN/N >
I LF OMHEMEICHEN TR E WD Z & ZHile
LT, ZAAMADTIV—TMMAR)) haLF &
IN> A LF 2 ML CTQTLEENT 2475 TW D20,
MEPE SRR D 5 & U 7=QTLAN10ff & 2% T
Ho=Z EHH D (Burgos et al. 2001ab), F
D% DT DFERITITFE L DN TR,

4) AA—R S UTMNEERICEIT SR

(RRETTZRDEBF)

Setter et al. (1999) K U\ Setter and Waters
(2003) &, PEA—ZA Z U 7IMNIZHBT S [H
B E TV, MU KA SR EOFA ORER % 3
NTWBEN, ZOHRTIALFI6HETIERT S
&L RBITESHMAEN TERT W RHEIZ EEER
TEEXNHETONENRKREN E2WE L, L
ML, TO®%IZ. ZOBBREAEL TWVWS
(Setter FL(E, H¥F 5 2008)., FAfE. Setter ef al.
(2009) 13, TLFOMHEMEEEEA 4> (Fe*,
Mn* K A" 72 &) OEFIFITH T D iHMEZ D
HDTHBHEZEZTNS,

x4 EXBRICBIZILFOERMEMIROLEMRE

EEBOLERKRE

HRDERE

miE BRR  EXBERR

(e/1BIK)  (e/fE1A)

BRE EXBFEX Lt
(/1K)  (g/fBAIK) (%)

Gamenya 5.26%+032 4.13=%0.10

Muir 6.19+£0.16 6.62+0.43

107 1.67%0.06

79 0.49+0.06 0.38%+0.05 78

1.45%0.14 87

Thomson ef al. (1992) X Db MM+ FEHERRE (0=3).

(%) 13, FERIERIX DR AE D@ X L.
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