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Summary

In crassulacean acid metabolism (CAM) plants, the CO. balance is dependent on the malic
acid accumulated in the dark period. Due to the CAM pathways in pineapple, the light use
efficiency is low. It is, therefore, necessary to open the stomata further during light period
in order to increase the total CO. balance. The present paper described that the effects of
dark period length and CO. free air at Phase 1, stopping the nocturnal CO, fixation, on the
diurnal changes in gas exchange rate and leaf conductance in pineapple plants. Outlines of
the result are as follows;

The malic acid accumulation was almost equal to the control, even if the dark period was
shortened. There was no relation between the malic acid accumulation in the dark period and
the Phase-3 length and elimination of malic acid and stomatal opening in the light period (e.g.
the beginning of the gas exchange at late afternoon). That is to say, the stomatal opening
did not occur at Phase 4, even if the low internal CO. concentration occurred. Dark period
shortening and CO.-free air treatment increased the stomatal conductance in dark period and
decreased the malic acid accumulation, resulting the inhibition of stomatal opening at Phase
4. Leaf water potential and osmotic potential decreased when the malic acid content increased.
The CO. uptake in light period increased under the long day conditions, however, the total
CO: balance slightly increased. If the light period extended more, C. cycle which forms the

malic acid becomes active in Phase 4 and the increased CO: balance could not be expected.
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1. ATy TNDOHRAHRRED BEL & RRAFHEBOELR.

ZO CAM ¥ D77 A @#d CO. MNDO AL ZRBIZ4 DD T £ —A (Phase) WKW 2HIEMNT
% (1) (Osmond, 1978). CAM ## ® CO., EEL, B#MTWEPEPANFAF I I—F
(PEPCase) 4%, BHEATIL Rubisco MEITHEREL E#E L T3 (Kluge and Ting, 1993 ; Winter and
Smith, 1996). O XD RREACRAOLORMOKHMNZEL <MA SN, ZTORR,. KFARER
I OEDIZHARBD TENWEWIRENH S, TOKME, BHITRABIRLF -3 +ricddb0
DHGIN S D CO., HHEMNEHIRR T NN GHREEIIREICAEREIN S Y > OROEERBITKEFEL, ¥4
ST HMb VK CO, INZEIZC, YD1,/ SHETHD. i, B TREININTI 2T v
Vi CAM BHEM D REBEM TH 508, HEFT NS INEE TORBHBNBENE WS RANH D (JIFE
5, 2001). o

CAM BIEH A G 2T 2 ER & LT, BHIcEEINLZY > dJB8MS HRE SN/
CO. BELHEENH D LEDND (Ting, 1987). 2, HAMRPICU P OBEENET LERN CO,
BENSAETSEAAEME, NMEPSEERNT LI E06BHRTES., HPITBWTEICKAILEH
EED CO, BEMEE I NIUTK CO. INZEBIIWMAT 2 L FHINS.

AT, EOU D IMEREICE(LEEZ, TAZHEE, RN CO, BE, SIGEEEZRN,
I BT 2[R EHE L TH L ERZRE L 7.

HEROFTE

ek A L, /N1 > 7 v 7 IV (Ananas comosus L. Merr. cv. Smooth cayenne) #fE N67-10 %
Az, BEHNTANTEELUZEARNS ZWHEEZRRL, 1997410A 128122005 O EH (b
B, N L—bhT) IC2kERIER, 10ppm OFEMREER (HEFE, AFN02) K2KEREL .
FO%, MIBEET—EFEDE1,2000a 77 RV Ry MIHEAMT, ES-IUNTANTEFSE
7o, EAKIITEOREZERLUBNSEET> 2. R, W% 2EBE D SiAEE = 1AM
EIZ1Ry hH7zD 500ml 0527 WEDKST ImM NHLINO,, 6mM K.SO,, 6mM CaCl.,
2mMKH,PO,, 2mM MgSO, - TH,O, 25uM H;BO;, 10uM MnSO. - H,O, 2uM ZnSO. -
TH.O, 05uM CuSO, - 5H.O, 0.5uM H.MoO4, 0.1mM FeNa-EDTA THo/=. F/=, CO. 4L
ERICHEA L 281 > 7 v 7T, WRIBBERBIGELE TR/ CMEELSAFLZAWEERZ,
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19984£ 6 A 5 HICHfHY, EREEFROHETERIEL.

HAXBHEZE

NAF v TV OH ZBEETEEROFLAETRE Lz (I#, 1995, 1999, 2001). /31 >7 v
TN OMEHEkES O—ZF v ON—RIZKEL, BRIBXT > T RE, D-400) ZHBREAL
Ye3AEIZ 400-500 £ mol quanta m™2 7' KEREL . Fh, FO—XF ¥ IN-—RIZBT SR/ Bz
i1, T S51 ko T, FEERNEEIR Y -y ATk o TRERE L 2KZRBICREL LS
SIH-[EERIEL LI THEL A HAKHBEEITLEML ZDEEHRIITo L. %
KA TV —THRERDAHERREML CO, WEICHREL, FRIITHAEHZHNTHE
OEMITHE LR, Fhk, HACHEE & FRICERN CO. RE, [AEBELIRILL.

FRESBITEL

MEBEAD 5 3 BB ON KRBT L 720 i S B RAIEICER (4af) ZHEML, R
FELXEDADICERCKAERTEE LA, RO, i, SLBRXE brERGE, B
KT BEHIBEA S 2, 5, SEERIKRICITo . BB U ZEENI, KH TR L o HiH AR & 5 ml
(200mM Bicine-KOH pH 8.2, 0.2mM EDTA, 0.5mM DTT, 2mM I — REE, 50mg Polyethylene
Glycol 2000) 120.2g #5®5, 0.03g PVP (Polyvinypyrrolidone) #fmX, HSTHRESEHLL %
O#%, 250X (Calbiochem #t) THIBL, 3.5mlic0.56% HCIO.% 1 mIMABEHRE (—40C)
L. HibHEe L. #IEuA, b2 mEL, 3000rpm TI0ARELIHEL %I, LEBEE AL
FL 2T 40— (FLE0.45m) THBEL, &Er/ OIS 57 1 — (B, SIL-10A, CDD-6A, &
> LC-10A, SCR-102H) ZHAWTERL .

KRT > 2+ WAEZE

HRRSEAIERCERLZEEBFRCABN Sy ¥ —F A1 T TER (4af) ZYIOWMD, 7
AIEIAF A v 2P 0A——THRIFELKE (Boyer, 1995 ; Kawamitsu et al., 2000 ; Tang et
al.,, 2002). #REIOIREIZ Phase-l DEENEASN ST : 00, Phase-3 DEEMN A 5N 512 : 00,
Phase-4 DFBARSNB1T 1 0017 7. '

BERT > > v NDREZE

ABEF 22w VAT 4 A7 2B RO EFROEEN SEN (2a) ZHML, $ECILRELL
1mla ) > ¥ —ICHAR, —40CTHERELE. TO%K, RERITHRL, ) UM G EEEH
EROHMLTY A 70 A—&—THIE LK (Boyer, 199). '

# =R

FHEBRELT, N1 >7 v FIVOELICET 5RH 2R, BHEAHTT6 HHEREL &,
WEH 7 BSRLEES T 5 BRIRIE L, HAKHREE S SAGEEOR(LERM L. TORR, Bald
BEFvION—CREL, NEEZBGLTMS 3 AHICE, FTAKHER SACBEEBIRELL
(2). £, W% 7THBLABABITLUEBETHORUEREE 2. INXVRERGFZELSE
T3IHBICREE LA XAICETH I LMD, SHAEE 3 AL, 2TOREIIRBRT
e, Ere, B2&D, XA VT v TINIRBIBHARRO AR CAMBTH 2.
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