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fREIESE - EEmER

T 7Y h4 %, Orvza glaberrima Steud., DfEIENXAKIZEITS
SRR OFERE

HIEREH - PR - B
(UNKE)

B B2 REETAMEIE LT 7Y HED Orza glaberrima Steud. 4 RS EHERREEOTILICED
AARE, HEFRBEAEFINE (Fv/Fm) 2o NCRBEEESR () 7a0—21, 52Y VEBAILVRFY T —¥/
* ¥4+ —+, Rubisco) EMUZICOWT O. sativa L. 4 B EHBL L, O. glaberrima ODIERIT BT 5 22FF|
R 2R L, BUESERERELU ) ONEREE (ZEFHAMR) crWsrr@EfEsRo oh, SE%
BEZHTTE, O sativa \ZHEEL, O. glaberrima TIRESBHESENEME T, RAREELE L L o7z,
—7%, BERBELEHET TR 0. glaberrima DEZRFERENEBEICE» o1z, O. sativa DRFLGHEIESEES
EVRDY S 5 LET L0, 0. glaberrima TRBEWEIGEE 2HZ L. £, EAGEEY 0. glaberrima T
&<, REOKEREEMERZRERMET T O. sativa LD HELEBRINORTEEENL BBV LTk
W20 Th-o7, ERGHEERXXEFHI2ERNTHSL 7007 4 VEER Fv/Fm 5 & O Rubisco (Total)
EHEOHEECEMERRD shhoT, LaL, O. glaberrima |3 B4 Rubisco BT 2 S RMENE
<, in vivo T® Rubisco EHLERB Wb D EHEB AN, 2D & D% O. glaberrima DIEEEMEIX O. sativa O
HEWK, FIEERBARG T COBENESEURDOTDICEAZININEGALECHETHS LEL SN,
F—"—VF : Oryza glaberrima Steud., O. sativa L., [FGEE, XOREE, SXFAME, EHERSE &

W{=EE, Rubisco M.

A X DOFEE-IZE, TI9TAFERENDZ T T 4 K&
(Oryza sativa L) E7 7 VA4 R ERTNE TS IRY =
(0. glaberrima Steud.) DFEE 2 EBELET 2 (HRE
1984), O. sativa (&, GERRIESH, SHEEBLER%
BT ARERTH B, O. glaberrima 13, HIEREELr LT
ERBBRRES R BT LS, BAETIRT 2855
AT 7 ) ARBREENRLTWS, Zhs 2BIxER 2
FaFib, BESNRETCHBEZEDLE2ERT T ET:
72, BEPER - FENCHEELELR S (Cook and
Evans 1983).

Bfiz, Katayama (1987) 27 7V KBECBIT 2 h
5 2 MOBELHHRNEFHEL, BRENE I AEER
BREC DL TIHELTBY, BETERLLTOO.
glaberrima DEBEMZIEMHL T3, REMZEH» SR
T O. glaberrima 1%, O. sativa \Zs A8 EEREI 2T
52k (BHES 1992, Sumis1994a, b) REMIEE BT
HERIGSHETH 2 2 ENHESNL TS (BEHS
1992). Z72, FES (1994) 120. sativak O. glabervima
L O F, 3L, MERRCHEL TEEEERE
<, BELRATuYRERTZER2REL, BEF, i
DREOLID L L THRATEEY V7B hHl: ) OXE
BORENE W I & RE, ZoMED 0. glaberrima \ZH
KTBHDTHEIEEHALLIZLTWVS, ZDLIIE,
O. glaberrima DREEFIEIZ DO W THFESEALA DD H 3 23,

HRHE IR, RIEHASHIZENTHROLERSNE
DWHTRTH 5.

EHSI, FELOBENEL ZMERHEKL, BER
RS ERFEHET LI L L2T, 4 FOFERMERRI
DL TOEARNIREH B TRBE N D L FE 2, HREED
TETW3, IHhF TOMFRIIB WL TESE S ILEEE
WEMEVNEET A L2ROTEY (BHS 1992),
0. glaberrima O b DHERFFEIIA A OWEEEDOH L
X35 ETHA, FIATREEHKEGRELEZ SN
5.

FFX T, ZO&5RERENECRERZ A AN
&, REBEEBRZRLSCHEEREFNEZCOWTO.
sativa XTI LER, BRITL, &7 5.

MHEFE

1. HEMH

BEME L LT O. sativa L. & O. glaberrima Steud. %&
4 RERERA L GB1HR). O. glaberrima DFFIL, 7
T7VADXAFAFNVEBLIUFA T2V TRIEWT
Katayama (1987) 2SR L 7o R0 H o8 Y, EHS
DIRZETEORERFI2IToTE TR HDTHS, &
7z O.sativa 1213, BADOIHEE (Vv N2, YVr K=
B, AVT 4%) WHHRMEERMZ 12 A RFEER, I
BE: L hEH2ECNER D LD BB L.

1999 4E 9 F 29 A2H, *EEHTE (T 812-8581 MMM M AFE B, FAX :092-642-2833).
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B1R HALLHEORKS L 7 OFE B L U4,

L e PRAE H:RERY
O. sativa L.
C70 T=7 R FAT=Y |
H A HA Ty R=H
BL Radi Sequtuk A A7 47
FH285 #E H ENZSHE
O. glaberrima Steud. '
C107 F+A4T2Y7
C150 + A
C170 LA H W
Cl74 A AN
2. FEHE

FE 8 R E 1998 FWHUINKFERBFEROE= VAT R
KBOLTAERE L, FPORKIMBEL - EFE2EH
FHWIBE L2, 20 HRW 3MEAE R 1#k e U TARBREH
AR (1mX1mx0.5m, 500L) WML, 14 HREE®E
BE (IN) TEELLR, KHRTOEREE* 3B
KELSELNER (BEFEEX SNK, FH¥KX:1
N K, EEZX:1/IONX) BT &Rk,
FEZ2EICST, FIRBERSNBLUVINK, E2
HEICI/IONBLUPINROBEEITo7%, (Lo TH
T, INRZ2HSOREBEERT.) %6, KFKICIZ
KHOAR KK B (B - @8 1957) 2@#EAL, 1/10
N, INBIUSNROKHEFOERRBEZZN T
2.3, 238 LU 115ppm & L7z, HAEX T 14 HHEE
S, BN EHOEDEOR LR T HIE
WHEEAL 72,

3. AFEIEHE

(1) EEXEBER

EREDLE - ABEE HIERE (ADC #&, SPB-H3
B) AL, TRELIERCEL /T >OR LR
PIZEE R RICHEREE, [ILGEE, ERAGEELS LV
KRR CO, BE 2HIE Lz, B, HIERME, XE
FREREN Y — 7 L7 5401 10~11 B R 2 R & L7z,
1ALE, 1 ROV THEE4RERE Lz, KRICIEA
54 F7o0v 27— (RIKAGAKU # &, HILUX-
HR) Z/AL, X8E 31,600 umolm2s Ll EE L
7o, HABREE, [ALEES L CHIRERERE CO, BE 1,
Long and Hallgren (1985) D FEHICWEEB L, %
7z, BEREHEIEREND CO, BREEX Yo LRELT
WREFERD (b5 1985), ZOHEHEL LTELL.

(2) EHEREL/0074LVER

HEREERER, BELILESHIVIZZNICHEL
BEERY ) 7 LT IHMESC THEES
%, TOEMELXROEFEREGELZHEL ., 2T
W — VIRBE MR & o THRE, REL, A X7 KT
HEEELL SBCBIA YA - VI3RS

(HACH# &) %», £/, LBEE IS HAXER
(HACH #%4, DR-2000 &) %{FER L7,

HEREER2HELLLEFORE»ERKEF
(MINOLTA #-%, SPAD-502) THIEL, FHERTK
BDTBLWHESGELr 7o 7 4 V&E (Wintermans
5, 1965) ORFRRA» S, WEEHD /o7 4 VEER
B LT

(3) 2007 4 IVENHEK

WEBEE R HE L LE L RAEMOE, 1LBICO>&EE
R AERRELY, HIERELILEEEZT VI KA LT
1 BERSEEE U 72 32 I Rt 700 gmol m™2s7! 2 DR L T
B L, 7oo7 4 VEEREIE L, kB, HAHEIK
7 uouo7 4 VEEHIESRE (Morgan #H%, CF-1000
) 2w, ZZTEMNIZAYY F—HE»S5/8T7 X
—% —Fv/Fm 2R LV EH L7,

Fv/Fm= (Fm—Fo)/Fm

Fm ; iR REEFOL(E.

Fo ; f/NEEFESEE.

Fv;Fm & Fo 0. &)

Fv/Fm thiz, eb#% (PS) ORIGHFLOKE X D
EfEEbwbh, BFryry e LTOBFEERN 2R
T TH2 (Schreiber 5 1998),

4) V7a—x1, 5= U BAVKFSF—E/FF
#+—+ (Rubisco) [EC 4.1.1.39] /&%
YEBEEDRIERICY ) T URERIC AT LN
S4 R 7 (150 W) T30 2RI 2 RS L 72 1%,
WAREZETHBLEL, —80°C TTHERELL., BE
EHEOHIE IS EEEDOES 4 e Yy, EHHRE
O EEE RO EHIENRE LT, 27, BHEILE
ABCEERE Iom? L, 1mL OBERAESRK (100
mM bt VU ¥ »-NaOH &K (pH:8.0), 8 mM
MgCl,, 2mM Na,-EDTA, 50mM 2-£A VA 7 1 ¥
=N, 12.5% (v/v) 7V ka—n) 2Nz, 7N

BHRBKELBWIASKIC AN TERL.

Zh % 12000 rpm T 5 oMEOSBLAEL, Z0HFE
PHEMEERE L L CEEREICAW, 0.5mL ORIE
BEWR AT widd) HTrBFEL 30°C TS > Fa
~N—bL, +ReEEbsEE, KeEE (RuBP) %
Mz TREE2HESE, SHXNKEE (SHIMADZU #
UV-2100) 2 & D #E 340 nm OURSEE OE T HE % #IE
L7z, Bon-HEE»S 3-PGA OEREEXEL L,
Rubisco &M (BAMEM) & Lk, RIGEREWHAERZ 100
mM bV ¥ > -NaOH & (pH:8.0), 1mM Na,-
EDTA, 16 mM MgCl,, 2mM DTT, 5mM ATP, 40
mM NaHCO,, 0.32mM NADH, 10mM xR & 7 Vv
7F v, 4.01U NAD-Z7) VTV TF e R-3-ihA 7 = —
FFERRFF—¥, 4.01U RAKT VLV —bFF—
¥, 0.31U ®*AKXZ V7 F ¥+ —+, 0.8mM RuBP
Ths,
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R EE

B1HICBERISHE T CHE L HER 4 RFEO[ERE
DERSEENAKEE L OBFRERL:, MEOXESHK
HERZESERSEOMMAE VML, sativa REED
HEREEDERIBIX 7.6~27.7 umol m2s™! D& Iz
H ol Dwxt L, glaberrima R #H © % 1 i3 & <,

30 r
O. glaberrima o
TA y=—0.005x2+0.877x—16.367
& 25 T i=og54k*+
|
g
S 20|
=
NG
W 16
1)
% A O. sativa
m 10 F ¥=0.221x+0.522
0 A
R A r=0.824%* *
5 -I 1 1 ]
30 60 90 120

E¥H52F5E (mmolm~2)

BN WEOEEFEXRSE LLEREE L OBIE.
BIERF O NIRE 1Z 1600 gumol m™2s AE & L7z, *skx:
0.1%K¥ETEE. o, O, 0:#hFh, EZ=REE 1/
I0N), FEEFRBE (IN), SEZFKEE GN) THiE
L7:0. sativa; A, @, B: Z1LFh, EREREE (1/10N),
BREEREE IN), BEXREE GN) TRELKEO.

glaberrima,
1 p—
T I
& 0.8
|
E
g
— 06 [
#
b
1%
= 04
'hR’ A O. sativa
A y=0.005x+0118
r=0731%*
0.2 | | 1 1
30 60 90 120

EHEFEE (mmolm™2)

11.9~23.7 umol m=2s THo Tz, 7z, KEREED
ERERERCEI B b kL ERHESTD e,
sativa Rl MERBERFTCRE T2 LEHERS
BEAEREEOTMENALITL T LT 22, glaber-
rima RM TR RERBELHTHESERSBRI LY
THRI A mmolm 2 LRETH D, REREEIZI N L
DHEVEEERZRESE (980 mmol m 2 D/A¥%) THIFD
U7z, O. sativaizit, TIEMEOEWRHKIEE, B X
NTELRERD L0, EENSHENLEFHTTIRE
SERSFROEMPAGEREEDS LR T 2 HE MM
NTE (BH1966) £FZoh, 209, BEHH
XS5 2D &S BHREEKIGIR O. sativa BOEEETH
5HDEHEEIND,

BIMOBRCBWTEES S L VBVELERE>D
i&, glaberrima RMOERKICTH Y, Zhi3, BER
BERRIRM T Tt sativa BRI ICHE L T glaberrima %
MOEHERSEY ) ONSREE L WEE D 2 5
TH5, BIzE, MPhomEOERRIILYTROTEZ T
56, EHEREEI 60 mmol m2 DKMETHE T 2 &
glaberrima R 4% O X & B EE (18.3 umolm2s™!) »3
sativa £ (13.8 umolm™2s™!) £ 0 b 0%E <, ¢
BARCB T 2E2RFABEIENL TV S LHW I NI,
glaberrima R R 50 3 Z 0z, AR (B@S
1992) LRBROBERTH oz, ZITUT TR IDHIHE
HUL, glaberrima RFEDHEHFEE Z DR EER &
FZonBHARBER (RICEES L CERGEE)
® RubiscoEMB L U7 nn 7 4 VHERIGZEIZDOWT
sativa Rfft & g, FET 2,

B2l (A) & (B) RENEAREEOHRERTH 2

017 r
O. glaberrima
—~ (B) y = 0.001x—0.006
T r=0.961* * * 0
NU)
| -
g 0.12
o
E
-
L}ﬁ 007
©
#HK O. sativa
A y = 0.001x—0.015
A r=0.826%**
0.02 ~
L 1 1 ]
30 60 90 120

EGEEEE (mmolm™2)

FIiH EEERARLIAGHE (A) BIUENEGEEE (B) OBRF. AELHREIMLE—TH2.
HHOEFIRE IHEFAUARERT. *%, **k:1, 0. 1%KETHRE, EREERER BRI GEE

B35 0. glaberrima DE70 vy s DEEETT.
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SACHEES L VERCEEOESERGRBIHOIKIL?
M THE L, EFEREGR T 2KAGEEOK
B S R ERESR S W, sativa RO RIT
SHTHY), EHERIEVHMNT 3 L REEEN LA
L, SADHACHEEBRD sz, TD XD 0. sativa
DEHOEFRBEITACEECHET I LRARKS
(1978) BI|EL TWw5HH, ZHEBRELD, glaberrima
iz, SAHEVEFERSRECHESINT, FoEy
@ (#0.68molm2s7!) R#ERL 7z, [ALORFAERZ
BOrxha¥dA A4 =vid, ZOBEREREZES,
EGEFAELEERBRVH L (B 1981 L3hTw
288, FE L7 glaberrima RO K[FLEIGIE YA b A A
SYVEHMBTH AL H Y, BIREL, I,
Sumi & (1994 a, b) ¥ O. glaberrima iz O. sativa &Lt
WL CARARIRMEL, KREBOETHS I L 2HkE
LTwaH, AMERERL CnrEBEMT250THS, L
L, EHEERSENV RO T T O. glaberrima DR,
BB a NS Z i3, CO, ¥ RAILBIFENTH

D, REROBADLSBENLBFED1OTHEEHELS
na,

Rz, 28 B) WRLLEEERER L ERACEE
Y OBMRICOWTRETT 5, WEL b AR IEOHERE
BOEET 2, ERAOEESCIEEZEHZIRAD S
nizipol, MEOERGEEOEH A (0.03~0.14
molm—2s™) WHEHERZ Lo, ZDLIKKKIE
EEICHR L CERGEREOBMZ BTV, E
BEFRSEDFE—V NI B 2 EREE 2 B THR
T3 &, glaberrima R DOERGHE 23 sativa Rt & D
bEWEAESDHZ, IhiE, BB TERMRAXS
BAEF 8 3 ZROFAMEIGL I L2TRLTSB
D, EEHIREXETHS., BINTRONEFEREE
DHEV ST T glaberrima R4t OXAKREE S E &
BRI, AU LS KKAEHENEW I LM,
ERTGEE LS L T2 HREENH 5.

ENGEE I, UEEROEBETEERS L IRBREERD
BREEORAGMEL L THELLIENTES, £2T, 7
oo 74 VEEEREER - BT BRAETFIEE (Fv/
Fm) 2N (bEROENFFMOEEL L, 72, Rubisco
EE KBEERORIOEBEL LT, ZhoDHEEE
ENCEEOBEGRPESERSBEOMETEE T I
O, HEIK (A, B, C) CREFEXEREEWCHI 7un
7 4 V&E, Fv/Fm B & Uf Rubisco ilEHE DL 2R L
7z,

¥7, BHERSEL 7007 4 VAR LOBFIIOWL
TR E, MERMICIZEWIEDOHEBEBMRMSEET %23,
EERRED oz, KEEcHEbS7un7 4 VOE
BNESERSBCITUTKELEHTHOINLT,
Fv/Fm RIZIZ—EfE2#FLTBY, ZOERKOWVT
YEMENIED s aho Tz, R, HRHOBEERAGM

6 -
(A)
— o (w]
N
I 0. glaberrima
5 y=0.055x—0.689
% 4 F r=0954%**
& a
iz}
R
2
~ 2 -
N A O. sativa
= y=0.048x—0.259
a r=0.858***
N
O -
L 1 L g
1 r O.glaberrima
y=—0.0001x2+0.0096x+0.4728
r=0.727%*
g B 0
S 0.8 .
~
z ]
06 O. sativa
(B) y =0.001x +0.672
=0.521*
04 - r
1 § 1 |
~ 107r
= (C)
2] =
~ 60 0. glaberrima ]
|
= 50 y=—0.009x2+1.601x—39.725 ]
g r=0937%**
S 40
#
2 30
g
20
t 0. sativa
b B y=0.529x—9.735
3 10
El r =0.848% **
&
0 L
| ] 1 |
30 60 90 120

EHEFELSE (mmolm™2)

wIN EHEFAEBEL/7vuuo7 4 VvER (A), Fv/Fm
(B) ¥ X Uf Rubisco Total i (C) & DBER,
MPOHRSRE IR EFRUARTERT, *, ¥*xBIUV
*k%:5, 1BLU0.1%KETHE,

TTIRMEERTEESNALE I ANV F —FRBEER
DERERREHBRL DD, RBEERDREN IS
BEOFE2BEFEER L L2 b0 BEEIN TS (Far-
quhar 5 1980), FWFRICBV T HERGHEEOEM - R
HZE 2 EE RO OE» SHHREC T 5 2 L3 TER
no 1z,

Kz, Rubisco EMEICD>WTHE TS E3IX (O).
sativa RECIRESERSBOEIMHE Y, Rubisco
HESHICEML, WEEICEEVWEOHBERRIED 5
hiz. —7%, glaberrima %#f T3 Rubisco &M% D& &l
EHSHL, BERBESET THEKE L TH Rubisco iEE
BT, ST ARKNRoNT, MEOESFERS
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30

- 0. glaberrima

| y = 0.456x + 7.314
o 25 [ r=0903%+

|

=

g 20

X
15
i)
R O. sativa
o g0 b y = 0.368x + 6.193
R A r=0.857 %%

A
o -l 1 1 1
0 20 40 60

Rubisco Total &M (xmolm—2s1)
-} Rubisco Total ¥EM: & HERHERE £ ORIE.
MEDREFTIREIMERUCARTERT, *xk:0.19%kHE
THE.

XX % Rubisco FEHEDOELIIE IR L EE R
FERIH T INEREEORLLERL TB D, KEK
HEEMENE U ERO—> & L T Rubisco IEHD
Bb D HhnZ LS HEE NS,

Quick & (1991) 1%, Rubisco Total {E{E X Rubisco
FUNRIBERBDEBEL AR T LN TEL LREL T
%, 3K (C) 12/R L7z Rubisco &M b Total {EHET
Horiew, ZoHErosThIE, BENOEESER L
Rubisco ¥ >/ 7 BEKE L OBRICBEIZ IR VwWb D L
Zzonb, Lyl, glaberrima R CIREZLESHL
12356, sativa RIFCHE L TEZEZRSE DM/
& iz ¥, Rubisco Total {4 {E S Rubisco ¥ > /87 &
SEMEWKEIZLEYZ 2O LHIENS, O
%, glaberrima R TR EROSHHICT L TENOD
Rubisco & ¥ /X7 BOERBH 3 —EE%Z _ERRIC U THIfH
INBHDELHEEING,

RIZ, Rubisco Total {E4 & HEREE & DBEfRICD
WTHETT % (554 X). glaberrima RT3 L L7z &
512, Rubisco Total IHHEDOEEIE XK, ERKMEH I
T ERGEBPBEE SN B, [F—K¥E D Rubisco
Total FEM I KTIE T 2 S EHEE 1T sativa Rt LB L
T glaberrima RHEBHHAWICEE TRV H DD, HW
EHICH-7, 22T, HMEEBEANCO, BECXT 3
Rubisco Total iEEH 7z H OXERIERE2RET LT (BB5
B). &0 AL 7z glaberrima %#t13, [F—HHER
BEM CO, A S8 F 12 381> T Rubisco Total {E#EH 7D
DA RENED sativa R L D b BWERICH - %2, Fu-
kayama & (1996) IX Rubisco¥ X7 BT 3
Rubisco activase DEF &L E £ 2 &, in vivo DRET
D HAI Rubisco ¥7: D ONEHRBEV LH T2 2 L 2%

l —
0. glaberrima A A
y = 0.0028x + 0.0678
., r=0.693%xx
et
2
=
Q
&
o)
O
B2
0
e
[»4]
~
s
3
F O. sativa
y = 0.0023x + 0.0209
r=0.552*
0.2 -

200 220 240 260 280

KB RIBRANCO2 & (ppm)

%5 HRRIBEA CO, ¥ & Rubisco Total EMEH- D D
HEBEEROEIE,
MAhoEESREIREFUCABTERT, *, %k*x:5
0.1%KETEE,

ELTBY, B 4IRS NI glaberrima RIEIC BT 5
BN A RFRIZ, ERICBIT 3 Rubisco activase O
BEEPH O LA S AREEL D B,

D ERRT & & 512, glaberrima Rz EZ A&
YR OEEFET THOKRILHE T AZENENITD
N5 Z & Rubisco Total iFHEEIZ N T 2 KA KIIENE
W2 EREW X VEECERSE MR IND Z LS
el ot, 2D & 5% glaberrima 28 D KIGE i3,
SHEE*SALEH ECHNERE2FED 0. sativa XX L
THECINbDTHD, O. glaberrima DFEFEMHEE L
THiET 22 EWBTES, SRS STHEHORM 2RI
R LI LTS LB D 20, FHEROFERD S
0. glaberrima OXEHBRERICET 2 ERZRIGOER
BE MR- bDEFEZOND,

Sk, KEPTEREFREO DIEEMER AR OEME
EAHZRET 2 I ENERELRDY, ZOLIRFHET
KH>THEB, MOEEEEHERT 270 3EZELEK
EEDLIEBERCRLDEEZ OND, KWFETH
BaNT: 0. glaberrima DBZEEE BB 2 @RI,
AEERCBVWTELEZ THA, MBI REERALER
PETHY, FEOBELEEL L COMENIE VI L5FH
mRan,

BEE  AATRICHRA L7 7 ) A ERKBERERESL
R A ILBAEL, FABEEARARELL SR SER
ZFbO0—8THS, DL TERHEOELRT
5,

5l B X #
Bkl - BBIRA 1957, ABHES & URHBHE. FAIER S\, (FIa
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A Specific Feature of Nitrogen Utilization Efficiency in Leaf Photosynthesis in Oryza glaberrima Steud. : Takeaki
Tacawa, Kenji HIRAO* and Fumitake KusoTta (Fac. Agr., Kyushu Univ., Fukuoka 812-8581, Japan)

Abstract : Specific characteristics in the photosynthetic response to nitrogen application were compare between Oryza glaberrima
Steud. strains introduced from West Africa and O. sativa L. strains including japonica, javanica, indica and japonica-indica
types. These plants were grown in solution culture with different nitrogen concentrations. Chlorophyll content in leaf, the
maximum quantum yield (Fv/Fm) in photosystem II and total Rubisco activity showed no significant inter-specific difference.
However, O. glaberrima strains represented significantly high nitrogen utilization efficiency (CO, exchange rate/nitrogen content
in unit leaf area), high stomatal and mesophyll conductances in leaves with low nitrogen content, and high photosynthetic
efficiency per unit Rubisco activity (CO, exchange rate/total Rubisco activity). These findings suggest that the in vivo
activation level of Rubisco is higher in O. glaberrima strains than in O. sativa strains. The high nitrogen utilization efficiency
detected here is unique to O. glaberrima, and is considered to be an advantageous genetic character in photosynthesis. The
introduction of such a character into O. sativa is regarded as a step toward the genetic improvement of leaf photosynthetic ability
of this species grown in a nitrogen-input saved condition.

Key words : CO, exchange rate, Leaf nitrogen content, Mesophyll conductance, Nitrogen utilization efficiency, Oryza glaberrima
Steud., 0. sativa L., Rubisco activity, Stomatal conductance.
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