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Yoshinobu Kawamirsu, Tomoyuki Kawamoro, Toru YOSHITARA
and Seiichi Munrayvama: Comparisons of salt tolerance with

reference to ion distribution in mangrove species
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Key Words : lon, Mangrove(Bruguiera gymnorrhiza, Kandelia candel,

Rhizophora stylosa), NaCl, Photosynthesis
Summary

lon distribution within different tissues was investigated in Ckinawan man-
grove plants, (Bruguiera gymnorrhiza, Kandelia candel, Rhizophora
stylosa), precultured for one month at 400 mM NaCl in greenhouse. In addi-
tion, leaf photosynthetic rates, specific leal area, root dry weight were meas-
ured. Based on these results, the salt tolerant characteristics were compared
among three species. Photosynthetic rates were more decreased at 400 mM
NaCl in order of Brugulera gymnorrhiza, Kandelia candel, and Rhizophora
siylosa. The K*/Na~ ratio was lower in Kandelia candel as compared
with other species.

Furthermore, ion contents were measured on different leafl position for
six Okinawan mangrove species from natural habitat. Na™ content of leaf
blade was increased from top to base in all species measured. Nitrogen con-

tent of the leaves was higher in Avicennia marina than the other species.
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73 DK DR NI TR, NaCloxd & AR e Bl T X 7o & W E AL,

v o — T O !Bdl,'c 3, KPR 2:1""0)%/@5@‘55 i/\LW QAR &3 AT Fve
A O TS OREVHANORILE I~ Hd 5, LD 1, 3#fivy v u— TORBE~DES
LB LI G e M eD e ) i 037}\71\1"-? ¥ Yy WORUEAI N, NaCHih: & & o hE 1o Al
LRSI U, flih, oA vIED O & ARHEENC > VW T @, Werner and Stelzer!™ 54 o
NENMF(R, mangle) D OTHIE L TO B8, I T4 2 38~ v 7 o — 7 &AW CEHE
PR A o THED O3 U 7o 12 dmy,

LT, AW TE, Fy PEBLA ELE, 4 LAFE, Py FOREAOIMM NaCl
AU 7R, BREA A OB WEANEOBICI0AE N AT, BRI s v TlE L
oo EcfEH, BABEITIC BT R S MBS L O A OB VIO AEE T A v v S r A, b
FH YL EOWTHIED A A Y EROWEEITO, Aoy b FEERE I L 2H S > W Thst Ui,

MEELUFE

PREE, A e (Bur ugutera Fymnorrhxza Lamk ) ilu ’LS}? 14H f?fé}Jﬁ’C SR R WIVES
(Rhizophora stylosa Griff. )&, 19944F 9 H23H A BHAR O THREHEO v 2 ¥+ & A SN 12
BETLTOLb0RIE L, R UARERT R, N— 34 a 54 FEED /Ny MTHA, 7KEK
DHEHIN 7 ABWNTHEN Ui, 5%, KEatk(s sy -4 )I/}‘ E— b2 WL DRSS
(2:1:10v V) ZFEDIL/5000a7 7 3 Ay ML 7 Bkl 2 a B gIcE A, 5 2
HENTHR L, BAIEE oMM, 6mM Ca(NO, )2, 10mM KNOj3, 2mM KH;POs 2mM
MgS04°7TH20, 25 M H3BO4 104 MMnSOs, 24M ZnSO.7H,0, 0.5 4 M HoMoOs, 0.1mM
FeCsHs0:TdH » 72,

KRR IE19955F T H1TE 2 SBHME L 7. 38, RHENONaCIED Stk DL TR 12 5. 4 B 4

WD, PEMEERREICR BIAL, HEEOYE AR RN L, SRR, MK & NaCl
SRERIX D 2 B oy i, AMIEBIIG U e, SRR IR O 4% 4 BEICS A 12, NaCULIRX i3,

BRI NaCIEIREG Ll GO E L, 7 FFIRI00mM ¥ > NaClls 4 b1F, 400mMici L
f:?i’z%oﬁ'/)"»% YARHERE L Ao, WU O ) LRI Tl - 7o, MV AR, BRI A » h D7k
&= :rl«f""»’»/H,. BRSO AL A O o B, KGR A
IR E TR, WO 2R YE L. 20,

PL WG AR X, ossitE ST Ui, WMMBGR% S %% 1L
WE, g i 47 A . =
iz, AIE & BB TE D & BB A Lf ‘ 2L = s
RERBEORE : FEEo S &, ML

FRECIE L) MBS, $EH3011°C, A iEsT
£3%, HTHENFI233 pmolsm ™ 2es ™ b &L, H 1 EM
BRI E U e,

AF A DN HEEE, Werner & Stelezer!® o
e — IR U CHT » 7o, SE&uoli iy 2 05 L 2%, 1
HeHy b oo L, I&HYJIJ\'C/JLH}LK%, 8
K{\ RSN L o O 1[‘5‘4). W, el ENE LA B1R #EREoYTY Ly

L SEREIERES L, T I3 ioJ:UFWJ W o RBHIE Lo 5 (ABMUICSTED)
B2 OMU, AR AMLE Ui e TR & R SiE MM
prid (=] %) o, T RLRE &R F MR, R : 18
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o tehilaED 6 M E Ui, F/0, WTFHHIEHIR(fine root), I%x(xough root)}® 2 ¥ & L,

SRR U, IR, SR CIEIECENE L, 2o, SEiE80°C T48KHEILL MIZER L
WA N ENG

A & A, i'fz-}f"x%”}ﬂiﬁo 05~0.25gFEE L, H 54 v i30.5%0EE, 7 =4 @AMk EZNEN

~SERNA, 80°CD W 4 ~ & —/NANTAMBIT » 7. T 0%, HWH(No.2)THl# L, —EiicdHR
Lk, EICRE(ME04sam)L, A4 v2o< b 7574 ~(DX-Q, DIONEXH)TEZENENDF
Lz, #F4 »(Na~, K7, Mg*", Ca®", NH'" )OSz, #— F# 5 4 (lonPac CG12), &
H 9 AJonPac CSI2)YEMG, BHEICIZ0mM A & v 2k Vilgafifi L, 724 2(Cl, |
POS™, S04, Br)osaificid, #—Fh 3 4(lonPac AGIA-SC), 7S 5 L(lonPac AS4A-
SCYE VY, BEEIZ Z4mM NapCOsB L U1.5mM NaHCOsE I L, £ hoiEiso il
dd, Milli-RX (3 U R 78D Thi% U 2otk 21 L 7.

BHEST  BHLOSEROGRE, NCTF5a 4}’~(NC-90 BEo oty L, 30BN -i, T
YHRPIC O b O R OMERERA0.03g M Wi, SEEBRENS, A EAIIS L 2B S Y 1 B P
WL 2 Boe Y, AR 6 MRc>WTatr L. if;, BB T CiER Licw vy o — 7
RO IC>WT bSO L.

WM RO A v EROMERAY S B, 199585 H 6 H, B ERIIO T AT
MO A ENFE, FeAF, YrveenF BREDEFE? LA e VvFORE 2 W ENIERNHIC g
Lo A4 valricdi Ui, 4, BEEIOHITH S X T10H288, BHERICEBWT X e v F i B,
A e AFEpEichE, v e AFRTRMNE S, FNENETEGICEROG I CRAREL, 4
A v B L OB EIT - o, BHOTCE, 8 L RBHLE & BT K O EE, & 2 BOR U,
FrA¥CER W,

19954 8 H 20 FNC W PERESIIANEIIMET, A e AvF, A eA¥, vrveb ¥, bAFiwy
(Avicennia marina (Fork.) Vierh. )%, WEEMTC< ¥ 77 ¥ #(Sonneratia alba J. Smith)
BTN T LR, ARNFE, A ead, vrbw el EFERE EMES, sy, v
7y F GBI TEIRU Ao BIRL CEER, FHEMREIRSRE O EREA A v alricit U,
LFESerBLUCY T UFICONTH, B BT oo, B FE S S BIFOIER 108, i
BIOMENENE LD T L, MARMERE LERAITICH W, <y 7y, 8 1BMEERTR
s J UHMYEED S 2 MG, BHABARERSTICT v,

ase

w R

1. BRAONaCLEBNT 507 3FFOH AXEE, HETRS L UBREMEICSZ 208
1% d, 400mM NaClULa N 2 3Hiv v o~ T OFRARME OB ER L L, MEAIRK

(OmMNaCOic B 4 3 B G oiiy
AEWETELS, Ly e d, 4 e F1E. 400mM NaCURIR (TS 3IE Y &/ 11— 7 DN QR B DL

FOIET L7z, 400mM NaClLHEX ® & NaCl AR
e R (mM) (pmol-m2.g:1)
DFEEGREE L, SR LT3 s o 15,4640
,,,,, e 4640.22
BUEF L7, Z ONABMEEDITFHS 3 . sangon 400 8.4310.23 (55)
A e VEMEEY, A e A FHIEEY%, vy S 0 8.8440.87
{B. gymnoshiz
£ VB8 & 75D, NaCULIHpEL armomn 400 8.57+1.10 (65)
et VIvTEA 0 12.7040.
I FDETF L -t <"'I$'yg;5>m 400 8.28-&8.?/(73 (68)

g, B B B i
2 i3, WX B 7L 3 Mo B OREMRRCHT 5% ER0T. AEHM35 R,
'{—-Hjé j L #e %) 175 T&ﬁ % I“ ?H’FN & RERMA, JER30£1°C, HRIBM5713%. KB TR 1233 molm2s T o 1.
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W2F. A00mM NaCHAB®EOIE 7 /00— Y OBROEHE 10
m % NaCl Fall £
(M) {mg) (mg) 1001
AR A 0 0.49 0.57 s gt
i candoy 400  0.8430.21(131) 0.9840.07 (171) 8
A 0 0731029 1.1540.37 % s} B Y —
@ gmoontiz 400 0.6310.05 (86)  1.6340.36 (142) s Aot
L4
rrewka¥ 0 15430.10 0.3940.11 @ 70 g8 gmaoabiza
(. styiosay 400 1424011 (92) 0.28%0.12 (72)
GO
A OREHBRCHT 2% 2%, RERMBIEISARM.
50

Sestin 5 OME

H2B. 3T IO~ T D400mMNaCIKEIE -4 S bEEE
Wl (SLA) Ot AMEIIMBRERT.

SEMRCEAC T TR LT, AV NS GIREEAIE G, 3R CLIE T 2 &, v 2 v = b V¥ OiEhfy
SR, Aen¥F, A VFONUCH AR A BN Eh, Y ov b A TAEIEE
HEAS SN, A L VFBIUA LU EICH < B HIND G Shte, NaCULBE WS4 4. 5 &,
VI wEIFE, A e VF RIS > CHE TR o 70h8, A e W I A - 7,

NaCHLRBIA S i~ > o'0 — T OWFA OIS 2 AR IR U e (5 2 32), SR 3 iamx
BTy v = e W FSRSEWEAR U, BRI 2881 4 b v EA181% & i b < |
AL WEEBEY, Vv e vFIF02%TH -, iR

1.2 ——————_

H, R BVTE L VEMNRLE, Yrvyvb s o g%s;'n”c"z’/””""lg

K stylosa
WIRWEAR L7, &2h XLGJ;}(&"H'E‘IX 1 Y S S oof
AENMFEDBITINEEL, P v v b L F(E72% & {g:{‘\ 0.6

e Uic, M4 2 RO EL Ik A4 & v Fhs
febin <, Eio, SRR L TR160% & i - 12,

NaCI3L (%

Na* {mmol-g  DW}

2. HEMARESBHICEITAEEBAF VLS BEHRIR
R Uz A i, ;»AstS”GIO'H!?'-Ei’Cd') S, T
eI O EE A DB INEE R O, KD 8
MO A 4 T D> OTRER AR~ Z, 83 I‘;A_ t, Na~

DE ij.@],,u"o&Oxlu\HH/& W B O TH

A HERCBOTE, WREBICA e VETEL, v B NeCRmE HER
RV (;«iziqé){ﬂ:fﬁ'n fo, Ei, vrvew b LFEETF
b W< 2 A ISR S i, R
G, MHREECTA e ¥, Yovwead, +ei
FOMCE AR L, 2, CEH S8 1
SN - 1 -~'Jj, HEAMBIK I S I o H (Bl
T EREME G T IR S &

Ch A ONE

Ratio

uS’C?‘ b
FHIE i’)‘) t){ é:E;]< L A EWE, Prvor vEELS PIEERL
fBETHof, PIIBOTE A L VFENE L, o,
e S L e . STy o 8l WRRRU400mM NaGHAER DNat SHE &
YIEv v b FONET » o, A, FEOLA
PEYTRAEOMRETS A FROLD IR S H T SRBROL,
AR b~ TR, Mo 2 B & BRI ARUEA R L2 MEBHICOVNTRE I RESRE L.
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2.0
X ] K. candel
8 B. gymnorrhiza
{1 A. stylosa
1.5F
g, 2
2 2 NacmuEx 2
£
E g
5 v
0 ¢ i
NaCIABR/HREK NaCHRIZ X /3 R
2 o
:
1 2 3 4 S H F R
MR REBRG

#5560, MRERI400mM NaCHMBR DK+ @B B &
SRR ICH T HUNBR DL,
MEBLICOVWTIZSE I RAEBRE L.

B4R, WREKRU400mM NaCLER OCIr &5 it &
SRR ST HMEBEDLL.
MEHGICOWTITBIREBHEE L.

AT, ClrOBEHAIC B 2 EB L OHERRAR L, ERICBVWTEIX & b4 kv
,‘.;:;b\{m%:‘/ﬁ L, IBTIRA EVENHXE HEOERARL, vIv < bF RN OEEIE S
fdn ot —, WERTIWMAKT AL, Yrre e VFOTRME L CEWVELR LA, 38
EbBUTBW TN A S, EEHUCBIUCHTREET A E ¥, A e FESNLIcbO0, 1
&Bﬂm W1.1CH -7z,

H5Ic, KYOEMAIICBY 2 & X CMERAR Ui, BT, HEE bI0A e VENEL -
foo ARWFEMREBIEOERARL, BIEBOTHELIED» -7, MR olhitd %2 &, NaCl
MBI PE» TIME S EHI - A S e, v v e VEEETRDd 2RSS uﬂt.

0.5 2
HIRIX FK candol ] NaCHAIEIN NaCUAH IR /SRR
@8 m/»onlun
BAa

Mz HE N R

H6E.  HERERFI00mM NaCUBIRR OCaz SH B & MREICH T SMBME O, MEBIC DV THEREPRE L.
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56, Ca® ORELICIH I 3G L URIEREFR LTV S, M 3 Ay 3 LHRX T
Yy FHREL, AL VFUROEVERTH -7, £/, ETHY I VY LESE L CEL
iR U, Blckuvaid, 3HE SERICHLNEHRTE» - 72, —7, BB LA b oL A5
LEBHEE A & FAEE W TIRIE—E T, A ¥, Py < b V¥ FRESC G H - TR 2 Hi6
M SN, WRTHE, A e LFOHIRCED I RIM L &,

TR, Mg? OB B 28 RBLUMEELRLTVS, BBV T, Yxvvb ¥
WX & SICHOERERL, MK TETRIECO ) - THINT 3000 % 5N, + k¥ bERET
Hoto, WERTE, 3FESMPELROMICHERA SN Ao, WK T, A b, L
Yry v e VFOIRCEHWEER U, 0, SERTHET 2 &388icB0T, Yoz veedE A
EVEPRTFRETEVERR LA SO®, WcEHT » 25 Z 1348 N h -7,

ot
13

0.5
HRX £ K. candof 4 —
B 5 gymmonhiza] || NACHEEE NaCHLHR /IR
§ 04 B A stylosa___| I
[l
5 o3
[+]
£
E o2
&
£ o
0.0 I8 : |
H 4 H
i M R

BTE. HRERF00mM NaCRUZR OMG2 & H & HRIR L3 HAER DL, MREEIC DU T BE SR L.
MR, NI 0SS JORBRERLTO S, T, LYy AFEMEVE

Bef L7z, A e v FRIMIMCR G ISV S 00, HIiE L COK OR TR OIAR L HERT
B, A e FQETHLOEIMASS S, Bl & OISO T RIS S,

6 K. candsl
8 B. gymrorhiza
B A styfosa

0.3

NaCHAEIR

NaCHAIZIR /S RRIR

HERRGL Erbisiiding

Bk, MERRRUA0MMNaCIERONHSH B EHRREICHTARBEOL. MESMCOLWTEBIREBRE L.

FORE, SO O@IB L OMERARLTWA, IEROERE, MRE LA L LFETIS, v x
YEeAFTEP oM, ETHEHA L VFESTHIRE B LEM -, BT, SR Tt e L ED
FEMDHIIC AL, v v e L FE ORI S MBI TR OB ETR L, MR TR, Yoy
EOVENHRE IET L, —0, MR TRIERBOTA E VERBIM L 22D LT, X kb
F Y, BB XU TH TS A N3 bOORPERIIKS ~ 12, Py AFiconT
LEHETH - 12,

B10BE, POL™ OB B 2 & & OBINSRAT LT W5, I O TaIMIB i 4 L
WEDBR G, BIMXTHEA e VFMBLEOEERLL, E Billc v TRy oy e b opaEs

g A
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80,2 (mmol-g-'DW)

NaClQ B i NaCHRZ X/ RUK

3 K. cancial

i e
7 B 8 gymnonhiza
Al LB A stybsa

3 4 S H

ME ARG

F

HOE. HRERU400mMNaCHUER DSOS H B & HBR CH T SMBROL, MERBMICOVLTRBIRESRE L.

-

B, A e AFRELEOEEIAT U, B, A e AFEMHREBIE, YI v ek R
f&k‘fi’;lﬂ?%ﬁt 1'2‘,’(}&‘ ST i, ‘H/i\fi')éuk’:nﬁv? t)l/¥/l>{ﬂﬁc’1‘{tfiln chY, e ié&ifﬂ?'ﬁ'i"“}lnb
oo, fRIEIY S MRS DR o fe A L, REWICHINT 2 BRI S - 7.
0.08 5
= B o el NOCHAIER NaCHUZIR /SRR
% 006} B A stylosa
2 ooaf
£
§0.02 :
0.00 % :
3 3

W, &Moo
T T v L EDE SIS
IR
A B IVFEHE

FI0R. NRE B U400mMNaCRUZR OPOS SH R & MREICHT SRBRO. MEBLCOOVTEBIREBRE L.

Far
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1 £

A’X S e IH

DR B OMERARL e 3 Mok 5 &, X
A e MFRUEKCEOSRARL, A FREHK &b

MKﬁufm,WE&%ummf

D
R L,
;G@k&@f%tw#ﬁ%MM%ﬁbm

TIETE - e,

|u

BWT,

nK

1}‘

8 1 RbgET

<1 A L)l/“i‘“f, i [\f\jl“"C Byrxyeb b¥TENFNIY

i, A4 b U FE OIS

S THIIML fe.

HPEsR L, %T 14k )txffff"??_%'b <L e,

F iR T

N {mg-g'DW)

FASEERAL

i

NaCIATER

3
NaCHuIT R/ 5 BIR

pobtilig

EEBaL

BIR, HRERW00mM NaCHROZRONEH i & BRRICH I 2MBERO. MEBNCOVDTEMIREBRY L.
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98 SRERAS I a4
BORE, filaeREn e Y
WM OEEE L BK™ 2 o
Na WAFRKTHBLL S 2
PTHS., WUHMETAE &
VE, vxvwevFRg €
1 TR BHEE 2 do 8 1 W i i yl
(4]

K candel NaCHAR
& gymnoerhies
A stybosa Hr

s H

4
AEBb

o THLT 2B H 5
Nfcoizei L, F e FR
RWETHR L, BT
A e VFOERTL, fb
D2 E TR B UL AR
L.

Fho, MEXOBEHIcBWTHA e FE, fho 2 ik
NEWNBETHERS Ufe, BT, oifiiclt~3 /S & {E
T HA b DD ICE WA L 2,

B1260. 400mM NaCHATE(C

vu

(Y] Heor L fo b, < 1)
SIS, HARREET CGRRBHER 8 & OTa Sl

T%/7U/7Ltvy&m—7éM@WUWMy,K,
TERAERLA, R, Na B THD 2 e ¥ 0F
YLy = AFTRIEL-7/ E£f, ko e

&, FRICHNRTEDL -, Aer®, v vdidy

xvvtw¥ft&ﬁ<méﬁm%%bt.%m£%T&

B ONNE  IRB B A Nt Clo T

f%ﬁbtxtw#?%b<ﬁ E7, eI L

oA RNFTEE UL Ui, 4 v 38 1 BRI

WHAIR L, FROERE D - TEE—EBeiiB LA, v

Ve vFE, RAIETE O AR L, mefix

bR AR L7, v v 7 v, TR
TE L RAHMAR LA, K igwy 7 ‘/4‘*'("1%5 < . i 1z,
MRE ) - TRD T AHESR SR, B 3

Q

MITHET 2 &, THOA L LEMSEL, o4 s
bABAF, YILvvbewEENEr-1, 4 A F

B, WFREETRYRD UL, 4 e v FLA ORI,

R

payecdsitid

HO3ET YO~ TOEBEICHB SKHYNatH O,

MEBGICOWTIEIREBRY &,

[ Koo CPI0

A K oot TR

T} Bgprrontin (Fiked
O Raes (FIO
@8 abs (61

Nat {mmol.g'DW)

Cr {mmol-g-'DW)

K¥ (mmol.g i DW)

F SO

HISE. AMERTOY Y /O-JEBOBLICETS
BEAATROBL. BIEIL199555H6H,
BHBHRRNTT o /. S aba l2R%E8H20A.
BRI BIETIT o /e,

A5 - Tk d B RS o iz,

v & Kot 720 MR 1, BIBRORR» 5K/ Na~ Lz
o8} Db o FILRLL, =¥ 7 v & THK™/ Na~ Lo
2 06 i biE<, wwwﬁaammb R AWV
5 B URBEECE, TR - THAT 3
£ o4r uﬂ&bhﬁ.f&»w@%“hmkk%u%
02} BB o, I L 2 v T A
o 0 BIVIETR Lo, A b0+ 30 b 5 < {75 L 7.
1 R A A ELELIADKT /Na~ it SEAHES 3 &
RIEORE BT BIIEICS D, o b b [ B 75 <

BB, HRBRTOT Y/ 0— 7B HEOBRGICET S
K/ Narbb#b. H%A, BRIEETRLFEL.

SEIHER L A,
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WA, PN BN T #E3XR. BURBETOR/O0—-TJ3EDEICBITS
FUESE 0 3 #2460 T, BEAFTUEEBOHE.

WA 4 v &R
BLUKT Na™t b Thbig
L7z(8 3 %), Na™id,

A, A LETE HFF > Nat 0.577 0.575 0.508
NHat 0.085 0.047 0.046

A% A Aend VIvvoily
(K. candel) (B. gymnorrhiza) ( R. stylosa)

, Yy wbVWFETH

; K+ 0.206 0.082 0.229
B IEO AR L, Cl
RO St Mg2+ 0.137 0.192 0.226
@ e "’lf% Ca2+ 0.056 0.102 0.106
LSmd, Ay bR

K+/Na*  0.357 0.143 0.453
RE R - F, KT
. A e T L < 7=AY Cr 0.549 0.796 1.108
P, S0, 0.078 0.039 0.087
LELEER LA, Cab” PO& oo9  oon 0.022
T, AEAFIBVT g F— S EIOROTISE (mmol-g'DW). FEIE, FHMIFOMET,
MG & 7e, 199588 B 20 (K8 1 BAIEAE AR L.

Mg?™ i, Yy E,

A e WFETEHL, A AFTRGEVEARLL, NHU"TE, A eFC@ml, Aev¥, vovw
EOVETIRED - 72, SO, POSICEVTI, 4 b UFETHROLEHEREME SN —F, K~/ Na~lb
By v vFTRGE AL UF TR, FREBRROEREFDL Th i,

Fak BABHMTORESCRELL, 2 /O0-TJRBOEUCSEITS

A% RUSEREEROLLE.
A4 AbNFr  FENFY PIVTLILE v /iar bl v i
(K. candely  (B. gymnorrhiza) (R slylosa) (5. alba) { A. marina)
hFHx
Nat 0.52740.034 0.909£0.232 0.729+0.045 0.586+0.175 1.25010.163
NHat+ 0.062+0.006  0.02740.007 0.022+0.004 0.061£0.022 0.085+0.005
Kt 0.16610.049  0.15610.042 0.156+0.041 0.291+0.084 0.241£0.026
Mg2+ 0.14240.042  0.238140.037 0.371+£0.062 0.119£0.026 0.289+0.063
Ca?t 0.13040.045 0.20640.057 0.177+£0.048 0.086:£0.012 0.078£0.002

K/ Nat 0.312£0.087 0.167+0.067 0.218+0.021 0.552+0.244 0.163:£0.004

7=Ay
cr 0.680+0.023 1.05640.167 1.0254£0.0556 0.668+0.272 1.5261+0.286
50,2 0.042+0.016  0.068+0.044 0.088+0.055 0.04440.022 0.136+0.028
PO, 0.010£0.002  0.009+0.002 0.014+0.002 0.02410.008 0.032+0.014
N 2.19740.147  0.952+0.319 0.800#0.195 2.023+0.653 3.360%1.020
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