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Mesembryanthemum crystallinum L. i%, 400
mM NaCl THA MR %5256 & CGEDLER»S
CAM BIHAHA~DOEHEAHEZ 5. Winter (1973b)
X, CAMBEXAEROFZTERFERFA T H720,
NaCl, KCl, Na2SO: R U KeSOs & Fiv:T M.
crystallinum \23BA P VAR E 2725, wih
OED Ca BEEHD S CAM BEE A~ DO EHR DS
), CAMBEREGROFTEIIEZF P oA F Y
HEVITERA A Y ORI LGTHRV 22 & EHE
L7z, B2, M. crystallinum %5t DIKEBES
BTIZECE, BAMLVAES 22 THREHICY »
IWHSEEEINS Z & (Winter 1973a), KB %
10CIZBHIT B, d BV, KPS IZBR T UG
L CHEICEBERKA b LRAES LB
b CBRAH» S CAM BAERA~DOEBRIET 5
Z & (Winter 1974) % &2 5, Winter 5%, M.
crystallinum @ CAM BICA B OFERE FIZKZ b
LATHDHLIEmITT.
—7%, Bloom (1979a) i, ¥V =FL 7Y a3
16,000% VT M. crystallinum \ZKA L A%
5z 14, EEE O CHEEREOEE IR

BAZE . CAM, N o4 v v EEEAH ; NADP, 8-
SOaAFVTFIFNTFZUTDXILAFNY VB
NazEDTA, =FL 373 BB -+ Y Y
5 PEP, FARLT/—-NVELY VB

-1837—

bhipiporzz &, RU, BEFOEERELEFOR
RF 2y VOMICBERZBRFEOLOhA NI &
5 CAMBFAROFEBRII BT AHEEOEEN
28 L7, EiZ, Bloom (1979b) &, CAM B o
M. crystallinum OEREZ THEERE O HEALIC
HBLAA)TLAF Y REF P AL F L DUN
VOELDALNEZ LS, CAMEGAR THE
ENZ) VTR LTAN DAL A YR F YT A
AFVDF v —INT VAR ROREERILTED,
CAM B ER e /T 720132 b04+ 88
ERILETHLILERELA. £/, BAFLA
5 2T M. crystallinum % Cs Rl EEGH 2 5
CAMBIRAEHRAER S L LEREOAIITD
pH A LAY 5. Zhud, BREOA b awpcF b
U ALA R )T AALt BT AND EFEEC
AP OvHOKEA + v 2 BFRAAETNCHT 2 LI E o
TA+avopH % I, JYBRFS 207 —%—
PODZFE) Y EBORBEHATREOSFEE T~
7 OABFENCENY, CAM BDREREMRFL Tw
Ll E#EZ 5N Tv3 (Deming and Winter,
1983). 5 OFERIX, M. crystallinum #° CAM
BNEHEHRET A0 1 HOB A 4 ¥ S %ET
HBHILERLTBY, BESFELRZVAX LA
5T T M. crystallinum %5 CAM BEDCA B % #EFF
LIS ETRBERRBASAESERITIENEL
SNE., ZhEEET S8, M crystallinum T
BEHES CAM B AR A RHT 527 5BOFE K
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FELTUEHL TV AR EZ SRS,

INFETO M. crystallinum ® CAM BXEHKD
FERT I A TIE, REEH R ATHEE
BEOOZLEZHERLIZE LT C BBERDI S
CAM BIAEGHA~DOEREFML CE/22. LaL, K
BeAARBAECHERE OO LA EEL L
CAM BUAE B OBV L& CAM B &aBE
BROFBEL -H LA EWEZLNE, 25D,
WEINFELRVAKRR FLAIZL->T CAM B A&
MBI ERE R I FE SN DD, HESTEE L VoDl
CAM BIAEHA BB S B 2 EHTCEY, ) T
PEEINLZVWIEbEZLN S, RFR TR,
PEP A NVEK¥ 5 —HDiEMH, NADP-Y v TEEEE
FOEURUBHOEDbYOEFO) v THREEY
CAM B EROEEETH I 2124 ) CAM BIRE
BOFBEHF & CAM BAEASROBER T & % X5
L, GEOLERA, S CAM B EHA~OERO KT
FHOPIZTHEHNTIT - 7.

MO L H

1) HEHHH

M EHE TR T12K M B R CHEE25 #E em ™
s71, IEEFE20C, MIFBETO%ICHEE LD A% N
YA MATEET S, DRTiciE Lo s [
O HE (Saitou et al., 1991) THEF SH/2.

2) BEREEOWE

NaCl LB % BT HRNIZERIZER L T B2
LI3IFHOEZLEZOMMBIZHW. BlioRbY
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Fig. 1. Malate contents at the end of
dark period ([Z), PEP carbox-
ylase activities (1) and NADP-
malic enzyme activities (B) in
leaves of M. crystallinum and
the leaf water potential @) on
the seventh day after the differ-
ent salt treatments.

2N RK—=5—T04em’ DB F 3HITHIK X,
200mM ~NARKER LT B ) o A& (pH 8.0), 5
mM UV FE+ A5 4 =N, 10mM MgCl:, 1mM
Na:-EDTA RU0.5% (w/v) ABEBER) =LY
U FrRET] 15401 OKESBREE LN TEB-EL.
10,000 x g, 4 CT 3 HaLaBER, T EEY
BEREEOBIEIZHV:. PEP AV RF L 5—-HD
&7, NADP-Y) ¥ TEEEROEMR ) v THE &
OBER, VBiZFEE Lo & EEO FEE (Saitou
et al., 1991) TiT-o7-.

3) KBFr V¥ LOBIE

BEHOKET v v bk, NaCl L% Bats4 % #f
WKREBZERAL TV L2 6 3FHOES D H128F2
AN AR—=5—T02em’ OFABEITLIKE, +—F
Ay TN A 70— — (Wescor #t8) T
B L7z,

& ES

1) FHEOELEE CAMBNAROFE L ORE

NaCl B2 X 5 M. crystallinum ® Cs B
B H CAM BIXEH~OER I LT, + Y
YAAA Y HEVITEERES A VBRI LHELSD S
OhEBELPIIT S0, KEFEIZ NaCl, KCl,
Naz SOs KU CaCle # 1z, HUEHEREX4- YD
PEP ¥ LV Fx 15— ¥Difth, NADP-YJ » TEER
FOWEE, BHORDYOEZDY) » THREBRUE
BOKRETF v VERE, B LA (Fig. 1, 2).
oKLY OEFD) v TRERIX, IV oL
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Control 400 mM 400mM 267 mM 400 mM 100 mM
NaCi KGl  NapSO, NapSO4  CaCly

Fig. 2. Malate contents at the end of
dark period (F), PEP carbox-
ylase activities ({Z]) and NADP-
malic enzyme activities () in
leaves of M. crystallinum and
the leaf water potential () on
the fourteenth day after the dif-
ferent salt treatments.
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X #0.1#mol - cm 2 2% L T400mM NaCl LE[X
TH6pgmol - em 2 EFELL S o7, 400mM
NaCl LB XD PEP AV KFx 5 - Btz a v
PO — VRIZEARTI0EL EE <, 400mM NaCl 4L
XD NADP-Y v TEEBEROER I Y Po— VR
WZHRTTEE L, CAM BAEHAOER; B 5
Nz, ZOBOESOKEF vy NMizar bo—-)b
X ® —0.6MPa (2% L T400mM NaCl %38 X T
—1.6MPa T, NaClHiZL > TRERKAPML A
2ZTTWVLE I ERSHh o

400mM KCIABX TORHOKRb Y DEFD)
v IEEE R, 400mM NaCl BRI TR #
THHTRRR RV, MEBKI4EE TIHE»IE
{ oz, 400mM KCH XD PEP # AV KRFL 7 —
FOERR T NADP-) » THEEBEE O E13400mM
NaCl X & 1312—% L, 400mM KCl@#iZ Lo
T $400mM NaCl JLE & F#%i2 CAM BDEEBRAE
T B2 G o72, 400mM KCl LBXTOE
HOAREF YTy ML, BEETHE Ti3400mM
NaCl B X IZ A TEE o 7285, LEER14H
HTi—%L, 400mM KClLBIZ ko ThKEL
KANVARZITTHB I EDGh o,

267mM Na:SO« LEX TOFHOK L ) DEF O
)2 IEESRE, ME#ZTHE TR Y - VXIC
H_TI0ES 5 - 7245, 400mM NaCl LR (2~
5L 1/3THhHotz. MEHEI4HEB IR 5 £400mM
NaCl EX L ) % o7z, 267TmM Na:804
WX PEP #VEF Y I —YoiEEix, L%k 7
HETIkzY ba— VIXIZERT 3 HEE» - 1297,
400mM NaCl BERIZHRB & 1/4 Thotz. UHE
#%14HB 2% 5 £400mM NaCl LFERX & 21Z—F L
7z, 267TmM Na:SO« LEX D NADP- v TEREEHR
OEEIL, MHETHEHTEa Y br—VREiclkXT
4B o775, 400mM NaCl MEERIZH~RB &8
1/2 Th otz MEFHI4HE BIZ% 2 £400mM NaCl
MBX & —Z L, 267mM NasSOs #LEIZ X - T 3400
mM NaCl 2.3 & [ CAM B E HA~E#RT 2
ZEBGh o7, 267TmM NasSO: MEX TOEH D
KRFxid, REZTBERVI4HBE Y
PO - VKA HART 2B EED o 7228, 400mM
NaCl BRIz~ 2 L EL, CAMBRERADE
BOBRENEGOKRT Yy VOBREELTLL—
BLinwZ ePaghoiz.

400mM Na:80: BB X TORHoOK LY OE Y
DY) v ORERR, REZTHETR2 Y FO—

Kz _TIMEE D - 7255, 400mM NaCl LEX 2
HR2E1/2THo7. WHEZIAH B2 5 L 400
mM NaCl LBEX X ) L E»I2E L o7z 400mM
NasSO LE XD PEP # VEF ¥ - ¥ OHEMIL
WLBER% 7 H B Ti3400mM NaCl B & —3 L Tw
7275, WE#%14H H Cid400mM NaClMLEX L b &
24EE { & 572, 400mM Na2SO; #LE X > NADP-
Yy TEBEFZFOBREIINESTHE TIiZ40mM
NaCl X & —B L Twizhs, WEHKI4H B T
400mM NaCl LEX &b $1.56E5<, PEP # LK
F5—PoEM L EEOEEA RS, 400mM
Na:S0: LBRX TOHOEFOKRT v ¥ v Vi, WHEHE
7 H B Ti13400mM NaCl LB X R TEPIIE -
72785, MEBRI4H BT —3% L, Zhid CAM A%
AR EREOERORE LI R L 2d o7,
100mM CaCl: LB X ToREHoRbLYDELHD
) IBERE, PEP I VERE LS —VYOERRD
NADP-) » THEEZOFRE 2 P — LXK & 13T
—H L, CAM BEABA~OEERPRD Lo,
100mM CaCl. MERX DEHDOKKRT » ¥ v i,
W% THETIET Y FO— VR IZHRTEDI IR
BETHo20, UWHEBIMHETIZaY Po— LRI
BT 4485, 400mM NaCl MLEX &IiZIZ—FH L
7.

2) KA PLAE CAM BIRARDOREB L OBEK
AEHEICHEBEMA 2B E, BEYEICEASERD
BELEOBIMIZEI KA M LA LEEEFOREI
LBANLVALPAZ EIWL A, £2T, M.
crystallinum @ Cs BIFG B2 & CAM B E B~
DEBRAKA M VALZTTRINEZ2EHLPIZT
L7, K#HEIC140g - 1T ORYZFL 7)) T —
V6,000% IR 7 ERIX (140g - 17! PEG LX) &
RO A EL S TIOKE A ROEM T THRT
B TKAA ML ARG Z7-RBX (KA MLVAK) %
FFCheEaRET L7: (Fig. 3, 4).

140g - 17! PEG ABXOEHOER DY OEH DY)
yOREERE, MBBRTHETIIoY P — VXL
RbEAEED 7255, 400mM NaCl HEX I~
HE1/8THY, REFZEMAHETIZIZ Y Pu—VXIZ
B E10ES D - 7275, 400mM NaCl 2LEX 12 b
Bk 1/6ThHorz. 140g - 171 PEG LERX D PEP
HNEFRYT—YOFERL, WEZTHETIRI Y
O — VRIZHERT A BB D - 7275, 400mM NaCl 4L
BROK1/3THY, MBHKI4EETEa Y ba—)b
RIZHART 9 & - 7248, 400mM NaCl LB X o
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Fig. 3. Malate contents at the end of
dark period (1), PEP carbox-
ylase activities (1) and NADP-
malic enzyme activities
leaves of M. crystallinum and
the leaf water potential (@) on
the seventh day after different
treatments. The water stress
was caused by lowering the
culture solution to the tips of
roots. PEG, Polyethylene gly-
col 6,000.

1212k &% o7z, 140g - 17! PEG LB X ® NADP-
V) IEEBFROENITLER T HE RULERI4B H
OVBFTRIZBWTH IV PO—-VRICHART 4 EEH -
72%%, 400mM NaClHEXDO#H 1/2 ThHo72. D
B D140g - 17" PEG MEBROEHDOKEF ¥ ¥ v v
i% 400mM NaCl ER &3z L7

KA MLV ARDEHOKRD Y DEFD) > THREE
i, MEHTHETCIZ Y bo— VX2 D & 1548
%7275, 400mM NaCl ERIZH~%E 1/2 T
Y, WEFUEAECIEI Y PO— VR3S
ZHho 705, 400mM NaCl WEBRIZIERD L 1/2 T
ot KANLAR®DPEP #LERY T —EDiE
PhiZ, MK THECTEI Y PO —VRIZHRT T
B o 7255, 400mM NaCl LB X 0% 1/2 Tho 7.
LaL, WH%I4H B Ti3400mM NaCl LEBX# 3
BZZE L7z, KA MUAK®O NADP-) v TR
EE, BB THETCIEI Y bOo—VRKICH T 4
EE - 72A%, 400mM NaCl LEBXD#1/2 TH -
7o, ALHET£14H B TiZ400mM NaCl LEX 0 2 1%
1L KA PLARDEFZOKET Y ¥ ¥ ik
WL T H B Ti3400mM NaCl B2 T 2 1%
B orzhs, LHEB4HETIRIZE-&LE
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Contrdl  400mMm  140g ! Water
NaCl PEG stress

Fig. 4. Malate contents at the end of
dark period ([]), PEP carbox-
ylase activities ([1}) and NADP-
malic enzyme activities (E8) in
leaves and the leaf water poten-
tial (B) of M. crystallinum on
the fourteenth day after differ-
ent treatments. The water stress
was caused by lowering the
culture solution to the tips of
roots.

3) EEAFHEHETAHAKA L X E CAM B A
DRI L ORE

140g - 17! PEG LE X2, 400mM NaCl #LE X
IZHRTEHORET V¥ ¥ MIZIZIZ—EK L T izhs,
BHoRbYO¥EFD) v ITHEE, PEP P VKR F
I - EOERR U NADP-) v TEBEEEZOFER IRV
TN H400mM NaCl UHERX % TR -7z, #Z Tk
#12100mM NaCl &105g - 17V R F L v &) a—
6,000% fin 2 72 REXX (100mM NaCl + 105g - 17!
PEG MHEX) &kHHIZ200mM NaCl & 70g - 17!
BY)TF L) a— 60008 Ma-RBE (200
mM NaCl + 70g - 17! PEG MLEX) %#H!ITT,
EHOAET > ¥ ¥ VHEVE A CAM BB A
DEBUIKITT NaCl O3 R & LB L7 (Fig.
5, 6).

100mM NaCl LB X 0°200mM NaCl LE X D
EHoRPokbyo) » ITHERIL, LEEZTHE
Tidary bo— VX EIFHZ-FKL, LEBZI4HETIE
A PE—VREICERTEL B o 7257, 400mM
NaCl 8LEEX D 1/3 LT Tdh -7z, 100mM NaCl 4
BX % 0°200mM NaCl LB X 0% & 0 PEP 4 LK
FUI-POERIAEZTOHRV4ABE b O
PO— VR EZIZ-FK L7, 100mM NaCl LB X K
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Malate content (umol cm2)

Malate content (umol cm?)

20

&
T

PEP carboxylase activity
{x10-" gmol cm2 min)
(102 pmol om2 min-")

3

NADP-malic enzyme activity
@
T

Control  100mM  200mM  400mM  qe0gp1  100mM  200mM

NaCl NaCl NaCl PEG Naci NaCI
+ +
10511 7091t
PEG PEG

Fig. 5. Malate contents at the end of
dark period (), PEP carbox-
ylase activities ([7]) and NADP-
malic enzyme activities (B8) in

B

leaves of M. crystallinum and
the leaf water potential (B) on
the seventh day after the differ-
ent treatments. PEG, Polyethyl-
ene glycol 6,000.

20

- 0.5

PEP carboxylase activity {x10* pmol cm2 min""}
NADP-malic anzyme activity (x102 umol cm2 min-1)

Fig. 6. Malate contents at the end of
dark period ([Z), PEP carbox-
ylase activities (7)) and NADP-
malic enzyme activities (B8) in
leaves of M. crystallinum and
the leaf water potential ) on
the fourteeth day after the dif-
ferent treatments. PEG, Poly-
ethylene glycol 6,000.

Leaf water potential {-MPa}

Leaf water potential (-MPa)

UF200mM NaCl LB X DEED NADP-Y » TEEE
FOWEMIE, MEHTEETRI Y br—- VX 23T
—H L, MBEBUBHETIEI Y b O VRIZHNTR
RE o 72H5, 400mM NaCl XD 12 LT THh-o
7z. 100mM NaCl LXK 1f200mM NaCl L [X
DEFOKEF Iy Miday PO — VXIZHRTR
A 5 7258, 400mM NaCl MBIz H~T 2 &0
r&»ro7.

100mM NaCl + 105¢ - 1™! PEG RBER 0¥ H
OREPORDLY DY > THREER, LEEZTHERY
14HB+ $140g - 17! PEG MBI & (312—F L /2.
100mM NaCl + 105g - 1! PEG REEXOEH D
PEP A VAR *T 5 -EoiEHiz, WBEZETHERY
14HB ¥ $140g - 17! PEG MERX O 2 512 L,
400mM NaCl LB X & —F L 7. 100mM NaCl +
105¢ - 17! PEGAERX D NADP-V » TEEBEEE
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12140g - 17! PEG BRI L_THE L, WHEEI4H
H Ti3400mM NaCl B[R & 3425 L 72, 100mM
NaCl + 105g - 17! PEG LER OEHDOAKRTF
Yy Vi 7THHRUI4H B &£ $400mM NaCl 2LE X
K U140g - 17 PEG LBEX & (2125 L 7=,

200mM NaCl + 70g - 17! PEG WE X O 0
HhbhoEFD) » ITHRERE, REZTHETIE
140g - 17! PEG LHEX & 313—% L7, WE#E14H
HCix140g - 17} PEG BRI T 2S5 0 o 72
A%, 400mM NaClUERX D 1/2 LFTHh - 7. 200
mM NaCl + 70g - 17! PEG LB X D ¥ & D PEP
HNWER LT -EOENIILEZTABR4AE &
$140g - 17! PEG MER O 2 512E L, 400mM
NaCl X & —% L 7. 200mM NaCl + 70g - 17?
PEG LB X NADP-") » IHBEEOFEM3140g -
17" PEG BRI TEL, SLERTZ14H B Ti3400
mM NaCl #EBX & (3i13—% L 7z. 200mM NaCl
+ 70g - 17! PEG MBROEZOKRTF ¥ v Vid
7HHRU14HH & $400mM NaCl JLHX K 01140 -
1! PEG LR & 132—H L7

% 2

400mM NaCl, 400mM KCl, 267TmM Na:S0s
K UM00mM NazSOs MLEX-C¢id, %4 Bz
D 0= VIR TRBHO®RD Y OESDY I
BRERIL60EL L, EHOPEP A VKX I —ED
THHIZIBLE, #5850 NADP-) v TEBEXEOEN
W TEUEEL (Fig. 2), M. crystallinum @ Cs
BG&H» 5 CAM BLRERA~OEROFF L LT
FE)TLAAF VRUEEA G VICERENRO LN
otz ZOEIE, Winter (1973a) & U Bloom
(1979a) DR E—FL 7.

Bloom (1979a) &, &1 T+ L » 7Y 32— 6,000
FHWT M. crystallinum KA MLV ARG 2 728
&, BB oM Tl IC RO S ko
I ERELTVA, RFRICBVTY, 140g - 177
PEGUHEROELEDKFET Y ¥ + Vidd400mM NaCl
MEX X IZIZ-HLTHIZb2hbh 53 140g - 17!
PEG LEX OB OEL Y OEH D) v TEHEERIL,
400mM NaCl EX(Ztb~5 L 1/6 Th -7 (Fig.
6). L#4L, 140g - 17! PEG LB X O ¥ 5D PEP
ANEXF LT —EOEMR T NADP-Y » TEEED
HEER T M- VR TAEU EE» o4 2
nid, KR PLRIZE 5T CAM BGA R BERE
HEEINLDS, R0y IHRERIBREROE

BIZINZ T in vivo THORXFKFKY vy r7ar ra—)
(Winter 1982) #RILOBE & &EHI24 < OFEE
BEZIITw570, CAMEXREED/IS A -5 —
ELTOBEoRbYOESD ) » TEE&ERE L PEP
ANERY S —EOEMREU NADP-Y » THEBED
TEHEOERFIL B Lok ELLNRS, Kt
HOKMEROEIRETT LI LICLoTKRAL L
A BZIBES, EHOKET V¥ vl 13400
mM NaClER L FIZ-HLTWaiI2dhdbb
FTREOKRDLYOESFD) v THERIIKL, PEP
HNEFY T -VOERRY NADP-Y » IBEHD
EHEIZ400mM NaClLEER & ) bt o7: (Fig. 4).
COFERIIRTTFLLFY) T —06,000% v Tk
AMLAREZIHEL-RL, CAMBEDESR~®
THMORF LR EDEBKA P LA THEIERZRLT
VA,

267mM NasSOs LEX D% I4AH BOEH DK
HF > Y v iZ400mM NaCl MBRIZ T » -
723, PEP # LK¥ 25— ¥ D% K NADP- 1)
v TEEEEFE OEMEIZ400mM NaCl LEX & 1313 —3K
L7: (Fig. 2). 400mM Na:SO« LR O LI #14
HEOEEZOKET ¥ vV id400mM NaCl L X
EIIZ-FL7A5, PEP #VEXF VI —YOIEERR
' NADP-Y v TEEBZROEMSIZ400mM NaCl 4LHE
KizHART 21Emh -7, Zhid, 400mM NasSO4
MR DFA400mM NaCl LEBR LY b 2155 D
FrITALFHFETNRTEY, CAMERAK~
DEROBENA 4 v OXBLEZTTVLIENER
Y (0

140g - 17! PEG MEROEFOKRF » ¥ ¥ L it

| 400mM NaCl QB[R > (3135 L7275, 140g - 1!

PEG LB XD PEP " W K¥ T - ¥ OHEBR T
NADP-V » TEEEEF OWEIZ400mM NaCl LH X
D 1/2 THo7: (Fig. 6). £ITHH, RJYTFL
Y7 32— u6,000% FV - ALEIZE 72T TIE PEP
HVEFXL T - BOERRV NADP-Y) » TEERO
HEECH F D BB R V100mM NaCl LEH 5 v i
200mM NaCl BE % FFICIIZ, »OESOKKT
¥V E400mM NaCl LER & (3IZFE CIZL 7238
&, PEP Y VRF Y5 —YOERKR T NADP-1 ~
TEEEEFR OEMIZ400mM NaCl LB L i3iz—8 L
72, SHIEIKRA DL ARIZE 5T M. erystallinum O
CAM BIRA BB ERFE ORI E 545, EHFOK
BTy MAE CREIEVWSESIZIEEHIZ I - T
CAM RSEA R ERRORIAIRESINSL Z & R
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LTw3,

100mM NaCl LB R OUEHKI4H BOEFDKK
7 ¥ % Wid400mM NaCl X & 13135 L7155,
100mM CaCLBXOHFORLYOEFDY ¥
THEEEE, PEPALVERXR Y 5 -EDEERFNADP-
Yy IREBEOFEMIO Y P u—- LR EIZIZR L Tho
72 (Fig. 2). Thid, 100mM CaCl: AFEX TIT M.
crystallinum OEFICHVWREORENED LN,
NI BAF L DRENEREDOTHL L
ZzoHh05,

= #

HBHEEEE L 72 Ca B Mesembryanthemum crystal-
linum L. ®#R12400mM NaCl, 400mM KCl & %
Wi NaSOs FFHWTHEA FLA%INZ S L O
WCBEERAR CBERIDY) Y OEESA ENA L L HIZ PEP
HNVEF LT —E RV NADP-Y) » TEEREROEHA
BinL, CAMEDEEBRA~ERLZ. Lo L, 400mM
NazSOs H L 72RO ELZOKRT ¥ v i
400mM NaCl %400mM KCl T L -tk o
EHDOKRF X M EIEIZ—EKLTHRIZO b
5%, PEP 7 VEXT 5 - ¥R NADP-Y » I8
BFE0iEMIZ, 400mM NaCl #400mM KCl T4
BLALOLDE o/ o, KV FLT)a—
V6,000 (PEG) % Fv7-ABCKBHROWE % RO
EWITERTSEAIEIZL>TKRAMLVARERT
b PEP # VK ¥ L 5 —¥RUNADP-Y » THREER
DEUTIEE o7/, LrL, PEGREIZEFDAKFE
FrUyaNERUIZLTEIC NaCILEE MR 5 &,
PEG 7232 VTR A ML AEZ S Z B EITHAT
PEP # VK%L 5— ¥RV NADP-Y » TEEBER D
EUEFET o, DEOFER LY M. crystallinum
O CAM BEINAEFNOEROEFIIKAFLATSH
LH, BEOMKRT VT v VHPBECHEIZIEEICL -
TCAMENEHBEEBZOBTEOREISKE (R
LZENHALPE ST,

X [N

Bloom, A. J. 1979a Salt requirement for
crassulacean acid metabolism in the
annual succulent, Mesembryanthemum
crystallinum. Plant Physiol., 63 : 749-753

Bloom, A. J. 1979b Diurnal ion fluctuations
in the mesophyll tissue of the crassula-
cean acid metabolism plant Mesembryan-
themum crystallinum. Plant Physiol., 64 :
919-923

Demmig, B. and K. Winter 1983 Photosyn-
thetic characteristics of chloroplasts iso-
lated from Mesembryanthemum crystal-
linum L., a halophilic plant capable of
crassulacean acid metabolism. Planta,
159 : 66-76

Saitou, K., Y. Nakamura, Y. Kawamitsu, M.
Matsuoka, M. Samejima and W. Agata
1991 Changes in activities and levels of
pyruvate, orthophosphate dikinase with
induction of crassulacean acid metabo-
lism in Mesembryanthemum crystallinum
L. JPN. J. Crop Sci., 60: 146-152

Winter, K. 1973a CO:-Fixierungsreaktionen
bei der Salzpflanze Mesembryanthemum
crystallinum unter variierten Aufenbedin-
gungen. Planta, 114: 75-85

Winter, K. 1973b Zum Problem der Aus-bildung
des Crassulaceensaurestoffwechsels bei
Mesembryanthemum crystallinum unter
NaCl-Einfluf . Planta, 109 :135-145

Winter, K. 1974 Effect of water stress on
phosphoenolpyruvate carboxylase activity
in Mesembryanthemum crystallinum (L.)
Planta, 121 : 147-153

Winter, K. 1982 Properties of phospho-
enolpyruvate carboxylase in rapidly pre-
pared, desalted leaf extracts of the crassu-
lacean acid metabolism plant Mesem-
bryanthemum crystallinum L. Planta,
154 : 298-308

Summary

In Mesembryanthemum crystallinum L. leaves exhibiting Cs photosynthesis, crassula-
cean acid metabolism (CAM), as characterized by high PEP carboxylase and NADP-
malic enzyme activities and malate synthesis in the dark, was induced by exposure to
400 mM NaCl, 400 mM KC1 or 400 mM Na2SO« in the nutrient medium over two weeks.
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However, the activity of PEP carboxylase and NADP-malic enzyme in the 400 mM
NasSOs-treated plants were higher than those in the 400 mM NaCl- or 400 mM KCl-
treated plants, though the leaf water potential in the 400 mM Na:S5Os-treated plants was
almost identical to that in the 400 mM NaCl- or 400 mM KCl-treated plants. The activi-
ties of PEP carboxylase and NADP-malic enzyme increased by exposing the plant roots
to 140 g -17"' polyethylene glycol 6,000 (PEG) or by lowering the culture solution to the
tips of roots as well. However, the enzymatic activities in plants which were exposed to
105 g -17' PEG plus 100 mM NaCl were higher than those in the 140 g *17' PEG-treated
plants, though the leaf water potential in the 105 g -17' PEG plus 100 mM NaCl-treated
plants was almost identical to that in the 140 g - |-‘-treated plants. These results show
that M. crystallinum shifts its mode of carbon assimilation from the c3 pathway to
CAM in response to water stress, but this effect of water stress was enhanced by salt if
the leaf water potential is low.



