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R XN, Clarke & Johnson (2001) 134K O,
A TTOOPSHDETFZHREL TS, @
PSILiZ FReRiIc L DEFH I 5.
OPSII = ¢P - Fv/Fm (1)
gP (Photochemical quenching) 1% ¢{k2#RII
M5 A B K UHIFRATN - ETOE S,

Fv'/Fm'l3#ll7E SRR BT 2 b FRTD
BANLERLTWS., Z0oHAnS, OPSIT O
K FOEKIL qP DK T D E D bFRULIE
OMENzEBH, Fv./Fm DL TFDFE Db
RIEEOMHIC L2 O EHRT S Z &H1
TE5. TOME, qP, Fv'/Fm'&BHIZE O,
RAEHERIC I AEL 25 AR 5N, B
TARERIET TR, TNLABOIE RS AIE
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WOHAMETLTWAZ Ehmganik (X
6). LmL, AEBRTIEIZhL EOFFHzm
FEEfT TWhian/e®, HEOEL TSR
LEOHERICBEAL TSN T, JEIElkR
DFEIDFERRIT OV TIEMFENED 5T
WD EZATRD DM, FEHO—DELTHL
B FOXS B T RILF —nHAET LR
MIZBNT, TOZRINF—ZHELIEEEZ

Takeba, 1996). Z DT EMmH, NEENNE
RAEHELTWSZ EREZ NS,

3. £0. DB CO. RIFTTREMSEL L
EBRDOEBBLURE - BEXSEE
T2V, U=TFLFALBIZEKO, B

B TR U - R O SRR X O 3

MIcH~<EZIETLTWAE E1). i,

BT LREBHHEINTND Kozaki & FTYL VI TIRE 0. ROFEE D HEHEXIC
10 Ta
08 - \\;;M.
no- 0.6 T :.""l::.-.‘-‘-::-;-“-
0.2 e
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6. E£0.M2ECO. BETHIZEENEY —TLFRERD LY IO CO, HEE400umol mol '
ERFICHITBRMEDLEALICH T B Photochemical quenching (qP, EE) &LURENBEE
CHITF2EERIOBFRE (Fv/Fm', TE).

R1. 4HEDE O, HDE CO. RBLE RV L XV IELUL) —T L ADEFICEA 8.

B BEX 44 FEE FiEtE RhE HEmE SLA
(# plant’) (cm?plant') (g plant?) (gplant’) (gplant!) (cm?2mg')

HRYL LYY ﬁOZE 16.3 155.7 1.3 1.62 0.27 0.10

"=6)  max 17.8 390.8* 31.3* 2.05 0.50 0.20**

)= {&02[2 17.4** 3058 20.0 0.98 0.21 0.43

LAz

(n=8) BER 13.3 476.5* 23.3 0.84 0.20 0.57*

* O*E5, 1%KETHEEEETRT. (MWU test)
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WiEZ/RL TH D, BHRBNOHEEIRRS 1
o (F—FWg). BFRBENAEEEIND EHED
BAEREL B Z &Moo TnS (Larcher,
2003). =R D& I & [FERIZ T
FINF—PHETHD, TOIRIF IR
RIIKELTVWD, ZOZENS, KO IZX
LREIFR DK TAERRNZHEEFL, EOFEL
NEUEEHREINDS.

I
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Abstract

The number of completely closed-type plant
factories has been growing remarkably in Japan.
CO: enrichment is a common method for in-
creasing the net photosynthesis in such closed
plant factories. The responses of leaf photosyn-
thesis to 0. concentration in C; plants have
also been recognized as an important environ-
mental factor regulating photosynthesis. In this
study, firstly, we measured photosynthetic re-
sponses to acute change of O, concentration in
spinach and confirmed that the photosynthetic
rate was enhanced by short-term exposure to
low O. concentrations. Next, a new growth
chamber was developed in order to determine
the effects of long-term exposure to low O. and
high CO, conditions on growth rate and photo-
synthesis in leaf lettuce and spinach. Leaf area
and specific leaf area of plants grown at 3 % O

were significantly lower than those of plants
grown at 21 % O, in leaf lettuce and spinach.
Moreover, total nitrogen content of plants
grown at 3 % O. was significantly lower than
that of plants grown at 21 % O.. From the
present results, it is thought that the decrease
in growth rate was caused by a decrease in ni-

trogen accumulation related to dark respiration.
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