BRES 190909 5—2

HET—Y SHOBMEREE A H =X LOBBEEE LT C3 - C4 fEHDKF FEIE DR
Goxg) | RIOWRARIE 2= 7 = K F A 7
MET—< Water use strategy of G3 and G4 crops focusing on mechanisms of stomatal response
(#XX) |to microclimate
R EARE 2019%F ~ 2021 & WS LEEAY
MERERE (iZ=F) K2iE KEH
& | oosnn) | 2%95 5424

(&30 Daisuke Sugiura

FEHEE- R | AOEXFERFREGZFHRR

HEARE (&%) =R BT
(18%EC2%| g —————
BalE. BIE | g | PP | IVFT 3Tax
nR#EA~)

(FE3D) Yoshiyuki Miyazawa

B -2 | ANKFEFro /R REEE B#E

BE (600 2~800 FFBECFEFEDHTLEELY, )

EMEEIZDELGKODEEF., BEBIEOPFEODLREDREBRLEFHIZCE-T. S KETLE
tgTdENFEHEINDE, RHEETIE. mﬂmﬁﬁwx%<ﬁﬁém GIEMESRZR
EL. BE-BEBARLRILOKFAFEHEZTFMAGELZIORTLAZEEL. ZHRXREREIC
Frs35AoO - ﬁﬁ%ﬁbttémﬁg mﬁ§§~&;0%m5®&f&ém
FMAME (WE) OCGGEYVREREZMEBEISILEZEMETIHEZIT - =,
BEEZFRSUVEZZTEZELETT.ABOGELIUEDODC,ATHEEMIZE WNT., §l
SNEZTHXBEICPITIARABELEZTAIUEIE0R (g) DT ZREREB LU
BERLARILTHFMMLIz, BELANIILOFMICTEFELERAES R T L (LI-6800)
AV, BEARLARILOFMDI=HIZI1E Bluetooth BEEVRARTLZHEA-EFEXEL A
EA2ILYPMZEDAERZHEIZCEELE, S, RAAEAZZELI-GHELY
COCHEBRETILEZEHARAALRHIMNMAEAESRETILEZHEREL., A FELGLSABEAN LS KE
EHELUWEIZENETHFEET IO ZEFFML =,
CCHEMEFGCEMIYIAELZIABABAZRL. CAhENSBEKSAY I XL UVERTA
BVWKRIEECHBETETSAEMENHD, T, IMAXERETILENICE > T, C
EHMORIFAEHEEZ CCEPOLARIILEFTMET S E, BAEFHEBEOFRLELKHEE
BEEROTETWEZHN 28 mMESELONBZIENTENE, CORRIFT., TEXH
GEYDMORAFHEEZ AEMOLRILETCMESIEDZIEN GKEEXEDODERIC
MIT-BEBELLLITEEZTIELTWLS,




RERXE (COBMBERRLIHE - IEICOVTRALTLESL, )

sarsEeg Rapid stomatal closure contributes to higher water use efficiency inmajor C4 compared
2t to G3 Poaceae crops
- =54 Kengo Ozeki, Yoshiyuki M4 Plant Physiology in press
ity Miyazawa, Daisuke Sugiura
R—=D ~ RITHE 2 0 2 2 HE
MGRE
M
.| EBEE WA
R— ~ RITHE EE
WX ERRE
#
.| EEZ W2
R— ~ RITHE EE
£4
7
= ZE54
H k%t RITHE BN -y
£4
X
= ZE54
HhR#t RITHE fan -y

EXHEE (100 EE~200 EBREEICFELHTL IS, )

Understanding water use characteristics of C; and Cs crops is important for food security under
climate change. Here, we aimed to clarify how stomatal dynamics and water use efficiency (WUE) differ
in fluctuating environments in major Gz and Cs; crops. Under high and low nitrogen conditions, we
evaluated stomatal morphology and kinetics of stomatal conductance (g) at leaf and whole-plant
levels in controlled fluctuating light environments in four C; and five C4; Poaceae species. We
developed a dynamic photosynthesis model, which incorporates Gz and C; photosynthesis models that
consider stomatal dynamics, to evaluate the contribution of rapid stomatal opening and closing to
photosynthesis and WUE. C; crops showed more rapid stomatal opening and closure than Cs; crops, which
could be explained by smaller stomatal size and higher stomatal density in plants grown at high
nitrogen conditions. Our model analysis indicated that accelerating the speed of stomatal closure
in C; crops to the level of G4 crops could enhance WUE up to 16% by reducing unnecessary water loss
during low light periods, whereas accelerating stomatal opening only minimally enhanced
photosynthesis. The present results suggest that accelerating the speed of stomatal closure inmajor
Cs crops to the level of major Cs crops is a potential breeding target for the realization of
water-saving agriculture.




