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&L, BEELTW DI, Y/ o0—THEYOEETTIREEFLINIIHTEIT Y
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L+EAKDESBENT S/ O—THEPOEBRERECRIEITEEEZHEAL THILDI
3. EFT OO THYOENEDOEEREALSNCTEIIENEETH D, AFRIETT
S O—THEYM Y Y EI)VE (Rhizophora stylosa Griff.) Z AWV, A QS RERMEIT
BITLHENEEINICEZICERTEEEZILNEKNE, 5T, D NaCl ORI
BHbaFMAERINITHIEEEAMELTiITo 2, }

NaCl JEE2 50mmol/L, (LLF mM) DKHEICAEETLZ 13 FROT IV <)L FHEY
% NaClEEEEDY 0. 50. 200, S00mM DK#EICHL (LLTAEEL, =T 0. 50, 200,
S00mM K ET5), COEBETH 2y ABMORKE EAENKSEEDOE(L. EHE LK
WD N BEEOE{ZLEELEZ. TORERE, QEMMS OEELZ D RKEL 200mM X
P 640 ~ 1220g THRBH % <. 500mM K& 220 ~ 320g THROEDEN 7z, LB FOE
E211 200mM EABEHAXE, 0mM. 500mM EKA/NE <, WEETROBEEYSZDFK
B3 200mM K% 55 ~ 64g THEDE <. 0mM. S00mM KA 32 ~ 49g THIRM oz, NHE
R OEAEL =D ERKBEOELEBEINTNORBEKEDOHN L X THo DT, BKE
NFEKDIFEELENEHICLE > ThbN I &iCks., ABEHMPORKEIZEZKEITEL
# L T 50mM. 200mM K IZ 12 ~ 19 . 0mM K% 9 ~ 11 {&. 500mM K3 6 ~ 7ETH >
. TOEIICLBOKNEK, BEEINElcbanbs T, UEKTHROENKISE
WD D NS 8 (NaBEE) 13, omM KIZWIEATIC IR U TR A S N TR» 2 2.
200mM K & 500mM K OE Y O Na g EIIMEANICHEL TWINORE bEMNL7Z.
TEY TR O Na'#2 B 1 200mM X T3 300 ~ 490mmolL’. 500mM K Tl 490 ~ 550mmolL" T,
200mM K 1Z 500mM KT B LT S MICEM o . BRI F O 50. 200, 500mM XD
KHIE D Na'lREOEMZKHEN S DEEICL2RBEOHEMED BHALSMIRELS, &
NEOEDYTIYVY t)l/ﬁ?&wk%#ﬂs‘zb\6*5%8@%2*%4: DESJHP LI EITD, UE
B OEELZD NS BEOEMBEZRKETHL TROLAIIKDFY Na'RE LK
B OEE K LT, 200mM KT 3~ 4 %. 500mM KTIL6~8 % T, WTINDOKD
ZLEL., E<IT200mM K TEMNS 2. U EOHRIZ., YIZ VY~ e)lFTIEEAD Na'
EENAFEINTNEIEEZRTHDTHDIT,

K D NaCl BEEZLE BB OBEDEN S KDL IWRD NaCl IZH T 5 K&
G OTEHMEIZ 008 TELL NEMNo 7z, £/-. NaCl DB @HEE O FENL 1.7 X 10°m s’
UFTHo Tk, _

A1 ED NaCl BEOBM. BEYED NaCl EHEORBMELAEIEBL T, ¥
¥ EFD NaCl WK EEA NaCl BEOFHTOERERESISICHAL THLEND S,
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SR NRADBRERMEELOBMENSHALIA LRV Y, &b, REABAEDO<LY Za—
SHEADHEADESBREZFOTHIC L > TAELERLEY . BRICL 3 EHELE
RYZLY w7 u—FHEBOERICE o TRERESBEITIEAOESBE D EV
D YRR R RS TG, REEAICE T 5 EEADESRE L 7 OB
< S —THEHOEABRLARICREITEERHAT 2D, £, v v Fue—TH
 MOEREORBERL NPT I LBUETHB L ERD, JOLDICITERNL B
K%%?ékai%hé#&ﬂ%ﬁﬁfﬁﬁ?élk%%%?%éo%:F\Kﬁnﬁ
(1)Eb@ﬁﬁ%&%#mﬁﬁékyﬁu—jﬁ%%mvv;w%(mmﬁmzmma
Giiff) DANE, HEEEHEMC L, Sbic, (2) AREOREERAT 5 LbDE
L LT, Y2 b AXEERE AV TRO NaCl DRILICE D 3 HE% B b hicd 5
TEEFEME LTIk, '

2. BIRFE

2. 1 KO NCIBEE KRNI, 7Y UADUK

1999 EFE 7T A LACHBREARE TERLE~~ Y o —THEH Y ¥~ L X
(Rhizophora stylosa Grmif.) M AT % AR A CHARE L LA~ %254 ML,
HFZRAENTEESERL, 8 A4 HIZ 50mM ® NaCl ZELABK WBHEL, T7R=E
W2 r AMAT SRR, BRXEAISRE (B (12 KMH) 30 C. & (12 FE) 23
C) THEEEHER, 2000F 10 A 15 B £ Y NaClEEA 0.-50 . 200, 500mM D 7k & % %9 3
LlﬂtﬂmMaUﬁ%—ﬁyFC?b(uTmﬂkb FRZFH 0, 50, 200, S00mM K &
FT3), LPROBZKBATERENTI2A 9 FE TS BMET SR, .
TAEINBEBFLAERTROABFBEOEEZE %MELT*@L L ER H R 1T
mﬁmgwﬁ%%%Ctb\ﬁy%ﬁEéL&m@%@x%u—wr%w\%@x%u—
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LR ORI TR S VWE, KBHED NOBERA AR NS T -
(SCL-10A 35 L U8 CDD-6A. BEBIERT) TRIE Lz, oA T MU U AFEITHHE, 80
“C kT 34 FERHIH L 2 I & R B4 AR IRAE (No.SB, 77 K> 7 v 7 4E) CHEBHE  Na'
¥ boAAyr7ue b 7774 —CTRHELTRDE, 2B, FAHECTER LLEDE
B NCREZEXSMED 1O ThIWMBRBMLAKRECIZEEMRL I KT
L RRENSD TRV, o
MR LT, B, EHERC X, FIA AR TR — A= T
ANTEEL TEICRE, FE LB Lo RBEAPK 1 DERTHEZ 2 EHRD
ELE., REOADZLA— —& AV THRY BE, BHEE. ¥ X F#H, RCHTTT
el AT L EER A RE L, 00 CTEAEE L,

2. 2 EIWTAR D NaCl BRI Rt

2000 £ 7 A FAICHERFERS TRRLEY T Y e VROMARET & £k & AR
LT, "% =25 NRTAETSHLH, NaCl BED SomM OABBICE LTERFS
7, 95~ 6cm CHELEZEV2KEEZAVCREXRERNEERE (oot pressure probe)
CHELED, BEMNEEBICERY AT EROBRER—EL 2oL BIT, APED NaCl
EERABCELSE, TOBROBEDEMD S, RONaCUIH T2 KARE (0o) EN
aC1BBES (Pa) ZRAL VKD (FE3HBR).
(Pro = Pewi) /A s = exp(In2 + tan/T)

QO sr

F oL
(Pro = Prwn)/ A s < exp(1n2 « tu/T512)

o
(Pro : KBFED NaCl BEZ B EEDRMOBRE, Prwo(Prwx) : AKBHED NaCl REZ &
¢ (EQ) LEBIRENERN (BK) BRE. An.: KBROBBEOEE, tu (¢
W) ABHED NaCl BEZEZTHL&EAN (BKX) RECET 2E TORH, Tw: RE
DE 2 EE (Prun. Prwk T LEEOREDEN) KBV TRENEOLEMLED 12 &
b3 % DICE L =R H)
Pe=1In2 * Vi/ (Ar* T2
(Vo : B0 EEDOERE. A ROREH)
AEEE D BBEE KA FHERBES (OM802; 74 —F i) AV TRIELR.

3. HFER#ER

3. 1 KEHE® NaCl I E 2 KR & NaR I RIET 8

AL £ R R O B B 72 0 Wk B 200mM K A8 640 ~ 1220g TR HE <. 500mM K A% 220
~ 320g TRbDRD oI (F1F) B 0 LE BT 200mM K235 bR E < 0mM,
soomM K28 /h & ot (), EENZ Y EAETLERRFIC SomM K & 200mM X
L. omM K & 500mM KIZEOREREIC L > ThTFMicEd Lch, akEOR
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CEREAROQ L % TS ot (B1E). SARICKT 50 EORAR
S0mM K. 200mM Ki¥ 12 ~ 19 f&, OmM KX 9 ~ 11 f%. 500mM K% 6 ~ 7 Th o7z,
MEHE R OEDEOEEKZY Na'EEOE{EEX REZ L. 0mM KiFA lmmol JH4 L
= D% LT, 200mM K & 500mM K THEEZFNEI 9 ~ 1lmmol, 8 ~ ld4mmol ML, K
WEAMEIZHELL TR (B2KR), #EHND NaB8EEZ LD &, LEFTILEE R
Ehon, AEKTREICE 200mM X, 500mM K TIET_XTORET Na"5E0HEMN
HETHoTm, LLIEHAKEBBONSEEOHEMPBEETH- (F1RA), EblT,
200mM K CIFHED Na B ROHM, 500mM K THLIEHO Na B EDOEMBEE ThH o7z,
EHEOEKELZY O NaEE (NSRE) 13 (B2KB)., LERABRIZECTIIN
130mmolL”’ THE B IE< . FEIXA 300mmoll” TH b &< . FE L XL 260 ~ 270mmolL’ TH
S, WMBEETEICIE omM KOMEBED Na'EEITABEANCLE L TRIEH LA T2
Bro oo 200mM K THWTROSBEITE W TH M L, FEidH 480mmoll”, 0 22 F 1% 300
~ 380mmolL’ T, ERMOBE LY Eh o7, 500mM K THEBE D NaBEITS bz
ML, ZEEH S50mmoll’. DB EITHN 500mmoll” T, EXRMOBFEFICHEL TRLHEW
fEr2xdb-oT, .

KEE D NaBEITABEKTRIIVWTN b AEBAARICEBELTELSRY, TOBERX
EHEDOET L TV B KBEBIEDEOEFTL T RVWAKL Y bE o (FB3XR),
T OERIT. EWEN DO NaCl OFRHOFREERE 2 bvd 0OmM Eﬂ%@&&?&zm&\
FTIF<bEAF NI LY BAZESBPLTNDZ EE LTINS, T L TABHKD Na*
BEOE RIBETIEHEDOE P o7 200mM KBKE Do Lhb, BKDEAR
HHIEE Na kD b kEZSELBIMLTWBZ Edbhote, MERKELHEDED Na'& &
WNELPDABHEPORKBENELE NaRINEDLEZRD LIS (F2K).
200mM K CiZ 9 ~ 10mmolL", 500mM K TiX 34 ~ 43mmoll" TH -7z, Z DEIXAFHED
Na'{ft £ D % 11 € 4 0.03 ~ 0.04. 0.06 ~ 0.08 <ELL AN 200mM THE 2 5 e,

3. 2 HIHRD NaCl DELV A%

RE L ZhZh OROBIBEIT 005 ~ 0.19MPa OFEFA T, FHT 5L 012MPa (8
{25 0.04MPa. n=14) T» > 7, B % root pressure probe \[ZH Y 11T 7= DR E D LI
3omAF—VvIEKBITER (FB2/). 1 23REMYMILLE, ¥ 12 FHE»LRE
Nrx T ERE L, 24 FFEA# LM 1 E@Fﬁ 0.05MPa BEDIFIE—EDCREZHERF LR
ET+3_%—vThs, 2BREBRERY Tk, 5~ 6 BHALREN 1 ~ 2 BHE
DRI 005MPa 1o LR L, ZO%EIEL B—EDEY R L %A EF L T01MPa
UEDE— 7 DEEZRLEZBABICETTEIAY - Ths, 3SFBITRZEY [FHRER,
05~1HAUNICAKIZHEMLTO0IMPa U EO Y —JEERLEBEHHRL, BE LELIRE

ERERPSTERE—ThHD, TZTUTORED NaCl MYV AHZDORFIZIL1EFR
C2EBORELEREEAERATRTREAVE,
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KEHED NaCl DIBRE*ZLSE B OBRENPE(LO—FI 2% 3 KR L, KHFED
NaCl DEEZ LS EEHROREDEITIE 2 20X A TRRBD b, TRbb, 1
SO HAFRABRORELE () <T2LRESBECET GBM) L. € 0% NaCl
R BRI BB T B (NaCl R, b ABHRICBBT 5) I fE> CRESE O
(ET) 5205 2 ~OlBERTIA 7 Thotke (E3MA). b5 1 DTRENK
ﬁﬁKle%MitE%K%m#éwh@\%mﬁ(%kﬁ)K%Lt&hdﬁﬁ@%
R@ED T, 2 BHOWBERSRNEA T Thole BE3RB), WELE 6 XD
BOFTNENOREZE4RICTLE AUBTHRELA TORLETR LIRS Do 70,
FOLS3RBIEARL, EbbDIAL TERTMIRICE > TRR o7, RHREIL 0.05
~ 014 DEEICH Y. FHTH L 008 (EERE 004, n=6) TEHELI/MAEL, RERK
D NaCl DI EI\C XA HEXHONTRN o7, —F, NaCl DFEBRBMEEZRDT 2FHOH
BERSAVERSELoR, 2 BEOHBERLERTH, TwuBELIKREL, L
BT, PATFHT B E16X10° 0 s TAEMo T,

4. BERBIVASBEORE

v u—TEROERLEYEETERO NaCl REDFHEARD 12 H2VETHIT
CRALAD. WAL FHEED NaCl &ETRERSCENAERD LAMA SN L
LDy /u—TETRDLA TS » 5% EHED NaCl FRITZEFTL TS5
Hiod NaCl IEEE TG < 725 LT 24, YT¥~ b /LFIXEMO NaCl 2 EOHEMTHE S
(KN D NaCl 2 E OWMORRE XM O NaClBEN T 2D L/ 2d, TOZLIET
T AXICIENOESEEELZH D LNVUTICARTI2EBEOHL 2L TY
%5, HABO< I u—THEPTERIC L > TR LEEES 2 FSMCHEHL TS &b
NTVWBRY, FIFvEAFOLSRIOLd RERE bRV~ VT H —THEHE"
CBWTH NaCl BE#MOMEHARD bNDE, vV 7o —THEH OB OEEEHEH
LT DI ORI BBICKRE S BT 2RALBRLHFE TRATILERH
B, LML, onbERABCRNLEHERIL R, T T, AFRAI YT Y<ELTO
HMNEOEREMATHREDIC, KX HE TRF L.

MEBHE R OEEE, BARIZ NaCl BEXSEA I VEVWEFETRKEVWI LIFTTIES
COBERD BN, AFRICE VTS 200mM KA HF S KX < . #AKD NaCl | E L IZIEH
LV 500mM KR/ &hote, KAKSEEOEMERINTHORICBNTHRAED 1
BRETH-TDT, BALEADIEEALEBEBMICE o> THEAMCHEZ LIZRD, &6
o, MBI T ORABIIEDEOEKED 6 ~ 19 5T, LEBHMPICEZEDOKPRIN
Shir o d, $e, EESREY O NaRIRNEF 200mM K & 500mM X TH 5272 18
BREED AP, EHEOBKESTL DO NaGE (NBE) 1 200mM KXY
b 500mM K@ A olc, 2D XD RANK EERIICESL & ABHED NaCl RED ¥
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TFTEAFO NN RICKRETELELERDOLIICELDZLNTE 3,
WTNORDOHEDLENKSED 6 FEULOZEBOKREZRIN . EHE LI, 2hb 5T,
OmM KOEHED N BRECHL M RELMIRD b2 o7, —FH. 200mM K TIiiiE
Wy D NaJREL I 300 ~ 480mM TIKBEKDOBED. 1.5 ~ 2.5 fFRE, 500mM K T 500 ~
550mM TARBEOBELIZEE L 2B YE o, 200, 500mM KO Tix, BIN
LItKOEZZEZXDLEDED Na G EOHEMENALMNIAENI 2L, Yo ¥< b
NI RBFR D BAREBEIICE SRR L, KIZxT 3 Na' ORI DOEEIXASIRD A L
Na'DHFIZHET 2 LEVI LR D, 202 LITLERMHEE L LEK T O KK
D NaBREDEALPDLBHAL LT, LBETROKIFIKO NaEDOEMEBIT AT, O
RRCIZ2EAREMCEBLTHALMNCKE ok (E3K), Yo ¥~veAXRERD
Rw=wrZu—7L LTHLENTHY . FEE 200mM X, 500mM IZ@HE%::B»\T&&E
HHPICEORAMCEIH T2 L3 BAEIL o, EHEMCHEHEN 3 T
P DABRZOWTIHASREENICHONCTAILEIDEN, EBWEDOF Y 7 AE8R
BN ENTZTFT NIV ABEDOKEOEEHED TR LEILNS, LBEBE T OEHAL Na*
BELZRTEEZLONDZRN LK T 2HEHED NaEEOHEMEIT, 200mM K ix 8.7
~ 10.3mmol/L, S00mM K% 34.3 ~ 433mmol/L Tdh o 7c. ZNITAKIED NaRED T £
3 ~4%. 6 ~8%ICLAMEERET. LICRKEDEN - 200mM KB {EHD o7 (8
2K), AERTIE., RAKELABELTEIEE LVWEEZTELXZIRVWOT, Z0OE
HARBRBEEREEZTRL, A XY LHEBLTHECICKRESRER> THHWRMAo Tk,
GIWIHR O NaCl O KR, FBBHEKIT TR EN 008, 16 X 10°m ' AT T, LK
HREE N ETERESN TV IMOEDICHEBEL TH/AE»o7 (B 43%), NaCl
DREBEER/NEI VT L iE NaCl REBEIEE & BITBROFIC A TITFERT W L2 RT
LOTH D, %Eﬁ@ﬁ);%@ NaCl % & e ABHRICOIBTRZR L, 1Y RICR3IEZ 2T T
WAKSED EATMBEDORBEIZEICKHBOBRBEICEVEZ R LIS, 0T L HIRD
NaCl 2%t 3 2 RAEBREBN/NENVWI LERTHOTHD, TIT, 20X ¥z ¥<t
/1/3?03 NaCl I ET 5 HEHEEZ ERICHERIEE X THE, NaCl IZ59 5 GIER 0 K &5
RER/PNSNWZ LT NaCl 3K E L BICBOFIZADRLT NI LIZRBDT, ZOREN
ABHRIC AT LTV BB b TIREB LT B L, BRORREET-> TV AT, 12
OEFEOEEEAKD NaCl REITTVIRE O NaCl BB L L BICRDOFIZTA-TNB Z &
WZid, LM Ledb, LBHEOFHO NaBBMBEREIZ 01 UTTHEZ b
HEIND LI, NaCl OBV RAHFRE A S TRY . HRIZEIBEZ BV
BICESNEEL k&< B> T, RO NaCl W5t 2 REBRERN DIV &3
BOBEAZABFITIENaCLIZA L & BITROFICEMYAEN, BRICE > THEHEH D Na~
BERAFRIVERDZEEXDOND, L1L, BREICIZADEYABNEL L HD
THRBICIE, I N BEOCELS 2o BOAREIY NalZAkBEFHIZHTWEDT N
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CLBRLTVA, SO EICLoT, B0 NCBE, OV TEMOBED NaBENR
DEBEOLEAD NaBEWKES I EbAEED—DLLTEILND, L2L, (mM
X 4B M HEIC IO 120 2> B 300mM © Na'BFEET I bbb, BEX UDUOBE
O NSEEZIZELALEDS L TN Lokl b E2EX DL, NaOBHBITOWRLLHE S
hBLSREMRELDTRS, FAMEABE OBO Na& i L EM B LT
VB IREERE 2 BB, | |
LHBIIATFETHLNERSTZRO NaCl DEBEFELZEE X T, BBESKMFICHLEERL
CHF A~ NaCl ERBE. KRICH T3 NaCl D772 &% B b AN L, A NaCl B
DREEMOEBLEBBEERFT L TVNERLVNLEEZIL TS,

BiEe
YTV ANXBAEBTORBICY oo T4 O B % TH W T BRER K B A& Y B B
oy KEBERRICES BLBLETS, ¥, WECHAENCRRRTIRERY

WEENFHENBICERT 2.
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Table 1 Fresh and dry weights, leaf area and water content at the end of the treatment and

estimated changes in water content and amount of absorbed water during the treatment.

Change of Amount of
Trestment Pi?t Fresh(gv;eight Dry (\Sight LE(acfr:zr)ea : Water(z;mtent water(cgc;ntent* absorb(egt)i water
OmM 1 64.7 18.2 160.2 46.5 -0.1 435.7
2 63.1 19.6 97.7 435 -4.7 4329
3 50.4 154 96.8 35.0 -1.3  385.1
50mM 1 53.0 15.1 156.0 378 +5.1 464.0
2 87.1 247 271.2 62.4 +7.4 759.1
200mM 1 88.0 236 2492 64.4 +15.3 1220.3
2 78.5 220 186.6 56.5 +8.5 850.4
3 75.7 211 194.6 54.6 +8.5 636.8
500mM 1 50.0 14‘.9 59.9 352 -1.4 220.2
2 68.5 19.1 124.1 494 +1.0 3171
3 454 13.2 62.5 322 -1.3 235.8

* Fresh weight (FW) was measured in the individual plant at the commencement of the
treatment. The average water content per fresh weight (AWCF) was measured for the six
other plants at the time, and water content of the individual plant was estimated from (FW) X
(AWCF).

Table 2 Increase in Na' content, amount of absorbed water and water absorption of a plant

and mean Na' concentration of the culture solution during the treatment.

Increase in Amount of Mean Na* concentration

- Nf c&r;tent absorb(%ﬂ)l\water B of the cuh(:g;e solution ‘A /(B-C)
Treatment no. (mmolsplant™) (g-plant™) (mmol-L™") (mM)
OmM 1 -1.3 435.7 - 04 -
2 -0.9 432.9 = 0.3 -
200mM 1 +10.6 1220.3 8.7 282.0 0.031
2 +8.5 850.4 10.0 252.1 0.040
500mM 1 +7.5 220.2 343 - 540.6 0.063
2 +13.7 317.1 43.3 546.8 0.079

* Na' content of a plant at the commencement of the treatment was estimated from fresh
weight of the individual plant and the mean Na" content on the basis of fresh weight of six

other plants.
#* Specific gravity of the culture solution was assumed to be 1.

—359-—



12 14

Table 3 Na' concentration of the culture solution (mM) at the commencement

(Oct. 15) and end (Dec.19) of the treatment.

Oct. 15 Dec.19

Treatment Plant no. (A) (B) B/A
OmM' 1 0.13 0.61 46
2 0.12 0.52 43

3 0.15 0.36 2.3

blank”* 0.14 0.18 13

50mM 1 52.0 615 12
2 52.2 68.5 13

blank 51.0 53.7 1.1

200mM 1 212.4 351.7 1.7
2 209.6 294.6 1.4

3 210.8 268.2 13

blank 200.0 207.0 1.0

500mM 1 512.9 568.2 1.1
2 510.4 583.2 11

3 511.8 564.1 11

blank 479.3 492.7 1.0

% Na' concentration of the culture solution without a plant.
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Na® content (mmol-plant™")

DN

7

Leaf . Stem + bud Hypocotyl Root

700 ¢ B
600 |
500 |
400
300 |

200 - B

Na* concentration (mmol-L™")

100 | B8

0 -
Leaf Stem + bud Hypocotyl

Fig. 1 Na' content (A) and Na'" concentration” (B) of various organs at the
commencement ( Il ) and end ([ , , 1) of the treatment.

W . and[] represents the plant with the treatment of 0, 200, and
500mM NaCl, respectively. Bars represent standard deviations (n=2).

*Ratio of Na content to the total amount of water in a pLant.
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Fig. 2 Changes in root pressure after installing a root in the root pressure probe.

Root pressure (MPa)

Root pressure (MPa)

0.08

+296
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+272
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-270
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60 120 180 240 300 360

Time (min)

Fig. 3 Time course of root pressure during a typical experiment with a root pressure probe.

NaCl concentration of the nutrient solution was changed at the time indicated by arrow.

Positive and negative sign represents the increase and decrease in osmotic pressure of the

solution (mOsmol/kg), respectively.

A : a root showing biphasic responses. B : a root showing monophasic responses.
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Table 4 Reflection coefficient (0 ;) and permeability coefficient (P,,) for NaCl in roots of
Rhizophora stylosa.

NaCl concentration before and

-1
Root no. after changing solution (mM) o, T Py (m*s ™)
(s) x107°
Before After
200 50 0.05 nm* -
50 200 0.05 nm -
1 200 500 0.04 nm -
500 200 ' 0.05 nm -
_ 200 500 0.04 nm -
(Mean) (0.05)
2 50 200 0.14 nm -
200 50 0.13 - nm -
(Mean) (0.14)
50 200 0.05 nm -
200 : 50 0.06 nm -
50 200 0.06 nm -
3 200 500 0.02 nm -
500 ) 200 0.04 nm -
200 500 0.04 nm -
500 200 0.05 nm -
200 50 0.07 . nm -
(Mean) (0.05)
50 200 0.15 nm -
200 100 0.17 nm -
4 100 200 0.16 nm -
200 400 0.07 nm -
400 500 0.03 2070 17
500 400 0.09 nm -
400 200 0.09 nm -
(Mean) (0.11) (2070™) 1.7
50 200 0.08 2703 1.2
200 150 0.10 1171 2.7
150 200 . 0.06 nm -
5 200 350 0.05 1542 2.0
350 400 0.05 2082 15
400 350 0.08 1983 ’ 1.6
350 200 0.07 1248 2.5
200 150 0.11 1227 2.5
(Mean) (0.07) (1708™) (2.07)
50 200 0.07 2294 11
200 150 0.10 3154 0.8
150 200 0.06 nm -
6 200 350 0.05 2314 11
350 400 0.03 1603 1.6
400 350 0.06 - 1389 19
350 200 0.07 3139 ' 0.8
200 150 0.09 1578 1.6
(Mean) © 007 (2210™) (1.37)

* nm : No change in root pressure was observed in the 2nd phase in the response to the
change of osmotic pressure of culture solution.

** Average only for the measurements where the changes in root pressure were observed

in the 2nd phase.

—363—



12 14 3

Salt balance in the mangrove Rhizophera stylosa Griff.
with reference to water balance

Tadashi Hirasawa', Kuni Ishihara” and Taiichiro Ookawa'
Faculty of Agriculture, Tokyo University of Agriculture and Technology, “Faculty of
International Agriculture and Food Studies, Tokyo University of Agriculture

. Summary

For conserving and recovering mangrove vegetations, it would be required to
characterize environmental conditions where the mangrove plants can establish and
grow and their adaptable responses to the conditions. In the present research, we
investigated salt balance in the mangrove plants, Rhizophera stylosa Griff. growing in
the culture solution with NaCl of different concentrations as well as their water
balance since water uptake and transpiration should affect salt balance significantly.
We also tried to characterize NaCl transport properties of the mangrove roots with a
root pressure probe.

The 1.3 year-old seedlings grown in the culture solution with 50mM NaCl were
transplanted to the solution with 0, 50, 200 and 500mM NaCl and grown in the
temperature-controlled chamber (day(12h);30°C, night(12h);23°C) for about 2 months.
The plants in the solution with 200mM NaCl were the largest in the total water uptake,
and the plants in the solution with 500mM NaCl, the smallest. Changes of plant water
content were about 1% of the total water uptake during the treatment. Therefore, most
of water which was absorbed during the treatment was to be transpired. The ratio of the
total amount of absorbed water to water content of an individual plant was 9-11, 12;
12-19 and 6-7 for the plants in the solution with 0, 50, 200 and 500mM NacCl,
respectively. Even though such large amount of water was absorbed and transpired, the
ratio of Na* content to the total amount of water in a plant, that is, Na' concentration
did not change significantly for the plants in the solution with OmM NaCl. The Na*
concentration in a plant increased significantly in the solution with 200 and 500mM
NaCl, but the increase was larger in the plants in the solution with 500mM NaCl than
the plants in the solution with 200mM NaCl. The increase in the Na" concentration of
the culture solution with a plant was significant compared with the solution without a
plant. The value of the increase of Na' content divided by the total amount of absorbed
water was only 3-4%, 6-8% of the concentration of the culture solution for the plants
in the solution with 200, 500mM NaCl, respectively. These results suggest that tissue
Na* concentration was regulated in Rhizophera stylosa although it was not known
whether Na* was not transported into roots together with transpiration stream or Na*
went back to the solution after it was transported into plants.

The mean reflection coefficient of roots for NaCl was only 0.08. This was small
compared with other plants. The mean permeability coefficient of roots for NaCl was
smaller than 1.6 X 10 ms™'. The mechanisms of the regulation of the salt balance were
discussed in view of the root properties in NaCl transport.
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