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HE ERBIUVUSBROBBEICOVWTENT %,

EB1 :BkiexdsEEH 4 v =y w Salicornia europaea 7 72 W FH » + T
EbEEERED L . STk ONaCLIEEE (0.75, 1.5, 2.25, BL U3 0% kX 2@MERNOYHE
BRI > WTRE Lo SEERP ONaCLEBEZE® 5 & EYAERONa". €17 ¥ a
g, VI, TNVT =X SNA—ZABLUVRI—20BEERERLL. 205
DT EDD . HIEHERPONCIEE FF & sl ENICNaCIBI D AT 0, IRt L
THNICERERD LUESERSh, TOBE. MIBRRBES 3 WIHIKEF ¥ v v v
BIE—FREEBS O TVWE EERINTL,

FR2 kPR shKiHT 2 ARBBEEPORFRG Y14 ¥ 3 Solanun
tuberosum cv. Benimarud B % Murashige & Skoog(1962) D ¥ SEARMB AT MY (FFH 1k
Y27 @K T.SE23°C. W1 6 B8 ERM. BRIEIT. LEKRE
LB T 0 umol/n/s DFT. #5 ABABREEA VT2 0 HEER L, BREY
PHEEBBIUE/no 7 VIBER., EMBEBEOBRICAVLS £ YRR BEKEME
BERCLAREDEEOBEN OB ERREOBELE BLE L RE . RLEKEH
WA, 5 EE - o

SE3 : MEERCEY 3 X b oESEE O WERER (RE4-32e/D) TVER
B0 1SREKTIED . TOF v EicflikEiEE . = ok BREEEE—E K HRERTR
FL. 2OMOMES LVBEOER ML T MOLEMEHK (en?/d) ZHEL . RO
PSR L R L 0 BRI - 5 R HEKDOM (1.3en?/d) LEFTH
D, FRFAERBOL s B IUMEOEBMBRIESE bREFAETH 7o FRDB .
POkt T o RO EEGEI . EOBREEERIC. NE (L ThSYHEOBEI3HER
S, MEHERG OBHICE 1B N B BEEDATE RRE— T > TWA T & BHEERS N
3o PIE. Bk - BKBEUBRKCE Y 2 EYORES & CHEVEPIMERE X SHER
Bic B BN MER > VI KkOBERECL D KE(HES L I EMHRENT







9224 Bk - BB L UVRKEEMRE
BB R hE BB (FEEREE BE3E0)
ERPEE R EEEFRH)

nEE R ORRBEXRD)
2 ZHRCRRBEEXRT)

ARROEMR. (1) EA-BicNaClBE-KH T 2 BYOBIE. (2) HERFIE S
KT 2 HBEFTEVORERIG. BLU (3) #HBESRE B 35 VvEHDG DN
CIOYEEL. K2 WTERNICRIAEMA B3I ETH S, UTTIH.BERICODVWTHE.
BR,. ZEBLIUSBROFBEICOVTENT 5,

EEB1 - BkicHds@ L H> >3 Y Salicornia europaea 27 7 XNy bT
WHEE L. HIZKONaCIEE (0.75, 1.5, 2.25, BXUS. 0% T s@EMEROomE
BELZLCODVTRE L, HBERFTONCIBELXED S & . EWERNONa . Cl17, v =
vER. VYT, TV P =X, SN —XABIUVRIB-RDOBERERE LKL, IS
DIEDPS, HEBERPTONCHRE EH SR ICHEYERNICNaCINE D AT, ThicxdiL
ThHNCERBS XUENEREN, TR, MIIANEBEES 2 WIZKEF ¥ v ¢ v
BIE—TFiEBEs L TwE EERI N,

K82 ;e I hiokiedd 2 HIREREY O LE G U A4 ¢ g Solanum
tuberosum cv. Benimaru® BiEi% Murashige & Skoog(1962) OFEMERINMKIEEH (XM IX
FY 27 vilik) T.KE23°C. WL 6 BRI 8B, HEEEIT . BEARE
WHETFHRO O pmol/n?/sdDFT, #5 2BUABREELXA VT2 0 HEEE L, EEEY
DEEBBIUVE/ na 7 4 VEBER., BMFABROBICHVAA + v - BEKENE
BEACEERFVNERCHEANOREREOHE Lz MHLE LB S, WMUAEKEH
WRIBAOK . SEEN - |

EEB3 - HREBCBY 3y Vv EMGoESEEH HMERER (BE4-32g/D) Tz
B0 1%BIE/KTIED . T X Vv EichlikzE s, T 0/KOBREEEL —EREREBTH
FEL. TOMORES LVHBOER GMA T, HOMLEURE (ecn?/d) ZEE L, D
BB BEXREFEICIVEDLELE >0 R BEHKPOE (1.3en?/d) LEETH
D, FRFVERMPOY s BELIUCBREDUHBHEL OREEETH ko THEDE,
FUEMOTORBEOWMEGREE . BOBRELERIC. NS o WME OB IZHIR
SN, MBEERTOEMICE I 2 Ao BEOABRAE— K - TW5E I &EBHES O
Do LAE. K- BAKBLUKRKICEI 2EMORES L VEYERYERBE IR, FHER
BB 2EYBERSUIRKOEMEREBICL D RECHEEINLE I ENREINT,
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1. ARKicxd 5 &G H

1 £FAMBE

21ttHREREEIC L. HARAODHII00 BAZBA S THS D &5 DMREVHEL
TW5, NOEIMICE bWERICHIREL ShbHDE. BIEORETHS, £ Dk
EETIE. EERBLICLIANRBEEEAEDNEORNEFEEEMN ZEKRKL TER
5. —HTlE. EMEZREIC LS HBOEM LB EAERhE U TOREPETLZED
1/3 PEMEEOERZVWER L 20, HEINCITBES L5 TSR 1L <
AP

VEOIEERFEEARB L. BETIBICBIT2BEOEEMZIBRIE 57201
Baiziim, Bl EER. dik (BER) REORE. Bd 2 WEIHEHEFYOE
A BIETEMIOEEE 12 EHFE 2 SNEM S N TEW S0 FRRBEDHERE TR,

EEEYO—ETHHY IV Y (Fvor YD, Salicornia spp. ) &, #BKD
HOA T B A B s, ZIEEPIc A msRon 2B OEEII{TE L
UCERIZ TIBEHR 2 LI L. MEEEICEDL LTS, TV ok, 7AYEO
WHITHYRYNINT AV L ROSTIEFEREN TH S, TV v OpMmIE. LK
KELRoNG, IV ok, —FEERTH O ELIE15~20cm fif &7z 0 FXT
EVL. 2EUESHONRETRT 5. ZEBEVEE TSR, AL TEZHOED
5725, ik, COEPELESI s erod vy IV eHEonTins,
AT, LEEIIREEDOH FETHRIIKER SN, KW TEBREFRFETRRS
niz.

Iy (Fvr ¥y, Salicornia spp. ) OEFHEIFICOVWTOIHSEITDHS
B3, EEEBICOWTOIHRSIFFRE I TV, RS, JbmERET R
FEEIca L CWAFE, Salicornia europaea L. (Bl& : Y FH VI, NvyvV) %
AT, BT 2EEBEHLEIC OV TR ZED D TH S,

2. ARIB L URE

2.1 IV e HIERE

W4 > Y Y, Salicornia europaea L.ld. dtiEEHEETTEEEGHIC BV THEE
OB OL LEEUEE L, VIV DL, 1/ 5000a 77 R)Ry FEAN
BEREIC L D A TBRZ BT RNWEL S AT ABREN THIEZITR o Te. BEEFRN
lZ. BRI30°C. wR25°C. B, HFNEES0-TO%CHE L7z EREBEERE UTK
IR (RIFALZEASRL) No.1& No.2 RIEEREICHEL LBKZF-0 XEBEL.

—336—



4 6 3

FDAF VBT ONWTER = LIURT . ZOMOIFIER L L TER-2ITRT LD
D.W., F-25 (0.75%NaCl),F-50(1.5%NaCl),F-75(2.25%NaCl),F-100 (3. 0%NaCl) & Z
FHEE U, 4 HBOFEHMG 2 B8R LItz hZhOER (FHREX, 10 (&
K) OMEZFHILz. e, FEmE. 2 BRBTED X 2,

2.2 Akt OFEE

49> A OB AL, BICREEDRNL D ITEREL 2 oYz TEIC
IR THRIE Lo fEPtk (M1 B3R, T E) 2KO—EREIFNE. ZREKE LD
IKHREYFA A UTze TOREVF A ZFBEWITOVWTEIBERE A 4 > FHEREL
BEEOAT 21T > 12,

2.2.1 HFEEEA A VOO

BFEMRE A A > OAHTICIE. ShimadzuA > Z7 0~ ~F7' 5 7HIC-6AE! (EEEUFRT
#2) ZENE, 1 B4 A (Na*, NHo ", K*) O#Ticid. 5mM-HNOs (BSUnEREHY
2500w Sem™! ) ABEHHE UTHEA LR, 2SS A& LT, Shimpack 1C-Cl7
Wize 2 lifEA A Mg**,Ca**) Pricid. BEHEL LT AmM-iBLEE L 2aM-— 5 L
VIUT I VER (BESEEEHNS0 wSen ' ) AEALR. TS S AT, Shin-
pack 1C-Cl&FUN\z, B&+ > (F7,C17,N027,P04%",N0a™, Br™, S0.27) DAHTITIE.
##H & L ClmM p-Hydroxybenzoic acid &£1.1 mM Diethylethanolamine/d#k (EBXUn
EEE130 1S emt) AW, 2 A Z 4 & LT Shimpack IC-AlZRWEZ, &
NoOBIHOTRER L UFEIFERICIEL. Milli-Q Water Reagent System( HZARI !
KT - 1) 2Ty REE) CTRELL fok & B ISR AT WER U 1z,

2.2.2 BEBOSH

S5k v~ k25 7. Shimadzu HPLC-6A%Y (EEREMEFTR) IXAAAS L L
L. ULTRON C-18 (Shim-pack) %E2& L. 0.1M-KH2PO. (pH:2.20~2.21) VAW %Z Sl
L Ulml/min. THOMT UTze UV (SEHNER) HEHISA V. BiliER & U210 TfT-
170 ML, 40°CTIT- 72,

2.2.3 BEHEOHH | |

Sk a< k25 7. Shimadzu HPLC-6ATY (EERBMERTEY) ICOAAS L L
L. CLC-NH. (Shim-pack) Z&# L. Acetonitrile : H:0 (7 : 3){BETAWRZ 7R
L Ulnl/min. T UTe. 2L UTRI GREREN) FHBEA W . SITEE
lZ. 30°CTiToT2,
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3 RERNMUEE
3.1 Y IVODEE

+ v TV THERES3~5em DHDE . TNTNOFIEEZHDO Ry MIHEELZ. &
W, P20 RBLERAICBNT. SFIEX L b ITHEYIROE B IEZE 2 @K
LFD THWMAKROENKE L olz. FIBRTRICIE, SFEBREbICY YTV Y
TEMIEASTEE U, 1MEEREEE U7z b 003 2 ~ 3 {EEA LD L Tz, BdEmTONa
ClEEOEREXOEELS, WHAET TR TH > R4 ICESREDIEOZENS R
SNEIFHRD SNz, FITETREHIED 9 Alcid. BITBXOEEKIZITZNZNRIE
RNz, FHIAERZEL C LITHRLE» T2 e, B RONaCl T E
UTWAEREOEENRIFTH -1z, FEKOERICKEZEVTDONIYD ., SLHE
U CiEk T B ERZE L § O IZER X ICLDBEOAVBRNC LRI NIz,

I\ dY YR L OFERGRE RN S0, BFL2EESERy M
X, BiEE LW THET5C L 2E2HFE L THEZERL TWa,

3.2 RIBIEBEEHEE G OEMIENOERA 4 > RE

RiGEESIEREOY Y T D IRKFOER A 4 VEBEICOVWTIE. B— 1ITRT. 3
B chONaCLBEDSE b LT, Y TV RIS L TWeNa® 4 >~ &C01°
A FVEET IR U, MEBIRNEERTHLK A F VIFF-0 RTRbLEWVEZ
TUTAS. BIEHThONaCLBE DS < 725 L3I« ICHEIRPIC TR § 5 IR
MUTze Cat A 4V RUMg" A 7 Vi, FHEEFONaCHEE IR D BfRZ  ZIE—E
BETATULZW. —h. 7=3 Y Tld. F-0 KON+ 4 VH3%H)10meq LEHWVR
AR UTz. 3%NaCl (F-100X) TH#dmeqk LEEIIEWRE TH o1z, P07 AV
RUS0.2" A A Vid. FEF—ERETHRL TV, hoD7 =34 VAN 1
FVDEFETHHEL TV Lid. EPEPICEDAARZ S DOBEIEDL £ TZH
SOEBWAEZOIEAMTONZNDD, BIZA T UYNT VY AD EPSED AT
WBDODIESEDIFETFFETH S,

3.3 RIBERE THIEROBENEOBREEICONT

SIEREREEOY Y TV VIEKRNOABBEBEICOVT, K- 21TRY. EET
ONaCLEED LR & Ty 2 VBEOAEEL. ERNICER Uk, iz, VYV IEE
DBERNTATRESEL . F-50X Tlddneg L EBETH oz, FHICTD2EOFH
Beld. NaClEEEOSHEBIBIBICIFE T 2154101, MIENOIZBE & HHE L1 0 bR
rENTNSZ EH S DSalicornia europaea L. b DOERENS LR TDH L
HITEBETED 12 D10 2 1 SEEEEEO A B A fEE L CRIBEEOHFEICEHFS L TW
HHDEBbN 5.
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3.4 BFEIERE THEEROERICONT _
BEIEFOFME T TEE T 5 L Z < OEYE. HIPNZETRED 7= I HHEEEEE
LHICHEEAERUAFEOINVAARITHIEL TNAZ LB NTINS, Fiz, &
B CTHEB T AP, HROBEE BT 520120 ) VEMIERNNER TS
TEDBHEINTNEZ LS CNIROVNTLELE THANEITo 1z, SFTERICD
WT, H—-3IRT. ZUte)vevwbh—2 (BE) X, BHESh2»-7. KISk
ULz3fOWERE (7527 b— A, ZIa—A, ¥alE) &, SEmPoONaClEE LR
LR FONMBEE EREL TV, COREPS, RS RIN = NANTEPITEL D A
FNNaCLICHSE LIS BEZFE T 5 -0iIcch o 3BOEHERES LR Uz &’
WRxNG, 7)) vsBEEharo2C bid. FERTEPSERODIATHD
C DS TIEEIICHIET 5 720 ORPEOM IS0 & IEHE Tld 2> -7z C L H5HEER
D, KEIOKSFATERE LT, EEEBICOVWTEmMUZW,

1

FvIVIERANT, EYOEIITTAIREICOWTRET Uiz, FiEIE, EEEz
ERiL 2P o722 SRV T2 -z FEWPOERE LR LKy T
VIRRARBDIAENTzNaT A 4 ECl A A VEBER. ER UK. 2FBOFHEEE (
Vo) v Ig) BEZ. FERTOERE LR EHITEWERZRUZ, 3ED
W (752bh—2, JNaA—-A, VaiE) KONWTH, FEERTPOIERE LF LK
FORTRET IR U, 2hoD s, FIBHTOIERE LR & ITEmEIC
B AENTZBEID A F 74 VEEICHLT 57201, SITBFBEOEREICHILT 5720
ICHEEBAEOIEEO AR A {EE L . MIIEPNRIEE A R L TV 2 EHEESN
5,
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Table 1 Ion components and concentrations in

standard cultural solution

Table 2 NaCl concentration in cultural solution

Condition Fertilizer® NaCl1% NaCl ratio
D.W.=** - 0 0

F-0 + 0 0

F-25 + 0.75 X 1.0
F-50 + 1.5 X 2.0
F-175 + 2.25 X 3.0
F-100 + 3.0 X 4.0

~ Ion Concentration
Na 0
NH. 33
K 210
Mg 50
Ca 170
. C1 10
PO 45
NOs 640
S04 210

(unit : ppm)

meq/

40,

30,

204

10

Na*

* : Ohtsuka liquid fertilizer No.1l + No.2(1 : 1).

**: De-ionized water.

Fig.1 Ion concentrations in cultured Salicornia europaea L.
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Oxalic acid Malic acid Citric acid Tartaric acid

Fig.2 Organic acid concentrations in cultured Salicornia europaea

mg/10

400,
3004
200

1004

Fructose Glucose Sucrose

Fig.3 Saccharide concnetrations in cultured Salicornia europaea L.
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2. ABhEShAKIEHNT 3 MBBBEEYVOREFTRE

1. BLodHic

KoSEBES 1 5 & KOLFENRUEICREAST VSO0 . KOMEN ST R E
b2 AJEUESEA SN, FIK. HEE300-800 nmOEBETKELEST S & .
FSEDEEIIG LT KO - BIESISICRE T 27EHMNEZD . O WTIRZ DKM HE
PEARICRRE L&, BYBEATORE. 7 /. 7V o -V REDERENSR
BAHIEBFERENE AMETIR. KB LAHAKEZ D VWTHEMEREZEELB TV
TOER.ED/ a7 4 VEB~NOHELERNICRIT L 2,

2 Fik

1 MEsIUHE

1.1 BEEREL IUERK

Table 31T I3 EEY T TREZITL - 7o BHUTHEM U ATKUSN O DAL IZZE
k& Ulco HRBRRIRE D&MEETable 41" T o B LI ATKOZE NG LUEERD Y 5
WEOFMIC L DSHBRRZHT. TOMISHBR E UTHICATIKZEZZN UK 28T
7o BREREAMII208MITH - 720

Table 3  General description of experimental conditions.

Plant material Potato
(Solanum tuberosum L. cv. Benimaru)

Explant Single node cutings with a leaf
Medium

Basal composition Murashige & Skoog (1962)

Growth regulator ogl?

Agar 0gl?

pH 5.8 before autoclaving

Amount per vessel 10 ml

Supporting material Fiber polyester cubes

Antificial water™® 1mll?
Vessel Glass test tube (47 ml) with a plastic cap
Culture room

Air temperature 23°C

CO, concentration 400 gmol mol*

Photoperiod 16 h d*

PPFD® 90 pmol m?%s™

Light source Fluorescent lamp
@) See Table 4

@ Photosynthetic photon flux density on the empty culture shelf

Table 4 Description of treatment code, artificial water, sucrose concentration.

Treaiment code Anificial waier Sucrose concentration (g 1)
His H1 20
Hin H1 0
X1s X1 20
Gds G4 20
H4s H4 20
Cont — 20

—342—



1.2 AE

WAEBAEZ AT 15200 BI/MEMEDAKE., ERES LUEN/ oo 7 1 VEEZAE
Utze HERERIER O/IMEM A4 IR RBN TR E. EWELARE Uiz, WEICEE L.
ErYT 44— a vdERBI UT/MEMEIZBRA Ui, 7 oo 7 4 VERIISIELER
AFINTEEE. AmonDRICHKAT A EICEVER LI, BEUCERI oo T 4V
SBAEHEETER L. EEESVOEH /oo 7 4 )VEGE (UT. 7oo740E8) LU
720

3 HE

Fig.4 12 SAERBAIA%208 B O/MEMEDEKEZ Y, EFEEIZHISRTHRALE -7
HisX & fhDRERX I3  TDuncanD BEREICL V5% LNV THEEZ UT. FES)
DD STz, Fhos BEHIC Y s A MA S > 7cHIDRK OAEKEIL, HIsX 3B LU ContX D
ZhodD/INTH -1-bDD, XIsK, G4sXF LFUHASKDZ N 6 EZFEENRD SN
M7

Fig. 512 SRERBAIA1%20 B B O/MEMEDEME AT T EWEITHISKIZE N TRRLEAL D
HIsKUANDORERKX &EOETHEEZLNZD 5. HIsROEWE T ContX, HInX | X1sX,
GAX H LUHAX DD ZhEH1.9E, 2. 4%, 1.9, 1.YEHE LU2.0ETH -7z, HinX
OEMEITEEERTH 21200 b 5T, HIsRER TRTORRROEVELFEE
DNIEIN T2,

Fig.61C RERBAIL%20H HO/MEMED 7 nu 7 4 VEEETRT, 7007 4 JVEEIZHLs
RTHEALELTD, WNTHINXDIETH - 7co £ DOMOHABRK T, IZIFFRETH o7 5
HITHIO ATREGRMT B Eic L. /MEYED 7 oo 7 4 VEBIIENT 2 2 LS
NEW 5Tz, HISKO 7 oo 7 4 VEENConRDZNDAUETH -7 2 LIZEH S NS,

= 300 40

ko) 272 <

=] L o =

% 4007 13610 £ < 307

g 300} &

= = 20

= 157b 155b 15

% 2001 % : 153b

2 2 10}

g 100f 2

= s}
0 Cont His OCont Hls Him Xls Gés His

Treatment Treatment

Fig. 4 Fresh weight of th e potato plantlet on day 20- Fig. 5 Dry weight of th e potato plantlet on day 20.
Cout:Value is mean of 18 plantlets. Cout:Value is mean of 18 plantlets.
His, Gds: Value is mean of 19 plantlets. His, Gds: Value is mean of 19 plantlets.
Hln, X1s, Hds: Value is mean of 20 plantlets. Hin, X1s, Hds: Value is mean of 20 plantlets.
* Diferent letters indicate sngplﬁcantly different at * Diferent letters indicate significantly different
the 5% level of Duncan'’ multiple range test. at the 5% level of Duncan' multiple range test.
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60
50}
40t
30t
20}

521

101

Chlorophyl content (ug cm?)

0 Cont Hls Hin Xls Gds Hds
Treatment

Fig. 6 Chlorophyl content of the potato plantlet on day 20.
Each value is mean of 5 plantlets.

4. ER

AEBICBVWTEH. BEFREOLEEHE L TABE LAAKESBEVWT N LA v 3 DR
BEZITV. RS NIKB LA v s BEBEVOAES LU 7o 7 s VEBICEER
BEBEBLRETLZR LI, CMPBREDCHIZEETHS LT5L. TOEEN.
BENEBERIKEV, 4% . BERZ2EL. T2 0RBEMEEXWHOLICT BLENS 5,

3. BEHidickir 3890 > W T

BLoic

EHidric ki 2EHOEIL . B icEET T 3£~ DES OB CHEE Yok
KBWTKUIGYEBETS 5. - T, LHBBORK/NIEMOEERED S 15 ¥ »
71 "H" OREBERET L. HEYOMBEELTETRERBED S VLHIBH VWS,
KREK IS EHHBRBBYT S kiBich 3. THRIEIETHD . KPLEKIRFLEN
cHKERIRTBoBET L. EEFELE. MRCESOEBT2ERIIBICRIT2ES
(NaCl) DILBUREBZREL 7. T OEIEHKPOEZAD 1/10 2L 1/27 LW,
FEEIT/NSISMETSH - 7= (Hara and Sugi, 1993). T D& 5 ITIEEREOES/NE iFhid.
EVEEOHAREODERFLELR X 52187, BIBIEXCREEET S, £27T.
EEFSEIEBIUVERLED LT 2EYOATICAW SN MBI BT 2¥HE DILE
FHERAEL. BEZEETLEELAL. JITR. EXRPICBIT 3 EOILEGREICS
WTOHMEREREHES 5.

MElBXLUAE

(1) @ FEXBKRzHEEK (BE0.1 % THRBEL. HEESEHT S 2 F v 7 58
TIHHEME L /e BRI 2 - 7o, C OB itk efrig B £ &, 2 BEAMZRZ.
EEDKIEZ+SEIPL. —FERREEIC EC A —2iIckKOBRBELXRNEL 7. — B
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BBk, KidkEL . EREMERDE L, KFEIC 3 Ei2x54 L. +2EDEK
THERL., BH%. ThZThoFREE EC A — 2 It LD WE L. (2) =L
HEREHANIC B 2IEEETRILT 270, B, ¥ 5= vBREKICMA. BREH
NItk 2BZROMLBERNRTHEL. TLEEBT LK. (3) R OHE
BRREB O+ o S NCREICEST 2 FREROBEGFENIC I 2 ILEGEER 12X 3 2 T
fBERAW, MICEP SOOI =T 74 v 574 v I EICE > TIROFEL IT & D IRERECEHE
FEL, AE2 LD BMAOESTmEHEL .

(HFik1) /KoBBEOBEEE,» 5. X [ 1] (Crank, 1956) <X DHERE.

(FB2) EREMRNOEREFEESOS%% . I [ 2 1 (Carslaw and Jaeger, 1959)

Tk DHERE.
C(t) © 2a (1+a) D qn? t
=1 — 3 exp (— —) [ 1]
C() n=1 1l+4+a+alqgnl L2
C(x, t) © 2a (1+a) D qn2t cos(qn-x/L)
=1—- 3 ——— cexp (— ) [ 2]
C() n=1 1+a+a2qn? L2 cos(qn)

2L CoIRIRE. D - AR, L ZEXOES. a : KDEX, a=a/L,
t: Z@ERER. x B> SOEBE. qn 12 tan qn = —a qn ODIFIR.

HEBIUEE

(1) ERBOHEEE EREEL 0.4% 25 3.2 % $TELETAELZER
oL HELICELDHERE L7 NaCl OILHUREOEER 51C/Rd. ERIBED 0.8 % LIF
DIFEIIHBHKFOME ( 1.30 cn2/day ) LIETH A8, 1.6 $BLT 3.2 % TixThU
TORIF—ELMEZRLI. $10bb, EREENE X - T oEMANOILHHEEOE
KRERZENR SN o, e, TDOESEHHKPDOED 80 % Ak D LLEIIK &2
ECHE -7, COXITEHERI. v % (GH - KEF. 1990) BLUBE (LA, 1993)
KOWTORIERREFETI26DTHS. COIEh s, EREMIIB L, OYHE OILHEL
XL, B LAHEERT LI LBI D, BB, Fik2 Ik 2BREESDOEEST
OHEMERHEBEE 5 — v O—F%H 1.
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Table 5 Diffusion coefficients of NaCl

in agar culture medium (Unit:cm2/day)

agar concentration

Run 0.4 % 0.8 % 1.6 % 3.2 %
1 0. 705 1.781 0. 957 0.993
2 1. 740 1.812 0.957 1.242
3 1. 508 1.589 1. 227 0.818

Ave. 1.317 1.727 1.047 1.018
g 0. 543 0.121 0.156 0.213

(2) BRILBOHE v5-vBRLHEARLAER. ERsEHR TR THE
RILE L TW CEBHS D IRB -7, $RbB, ZERICBIF B3/KOEERBIIBWT
LELERSNZ. WbWw2a "FvrY vy (B35 " WEREHMATIIRE LD -
fel EpRENT., O ER, SEOHAENECIEBEROAEICIE > Tl L& F
LT2bDTHBENRS,

SCHR
1) Hara,M. and J.Sugi. 1993. Salt accumulation process near the soil surface
induced by soil water evaporation: measurements and analyses. Pro.Seventh
Symp. Salt,Vol. I1:569-575.
2) Crank,J. 1956. Diffusion from a stirred solution of limited volume. In J.
Crank "The Mathematics of Diffusion”, Oxford: 52-56.
3) Carslaw, H.S. and J.C. Jaeger. 1999. The slab with ene face in contact with a
layer of perfect conductor or well-stirred fluid. In H.S.Carslaw and J.C. J
aeger "Conduction of Heat in Solids”, Oxford: 128-130.
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Summary

Objectives of the present research is to give some consideration on (1) the adaptation of
Salicornia europaea to brackish water, (2) growth response of potato (Solanum tuberosum)
plantlets in vitro to water excited by monochromatic visible light, and (3) diffusion of NaCl
in gelled culture medium in plant tissue culture, based upon the corresponding experimental
results.

Experiment 1: Adaptation of Salicornia europaea to brackish water

Salicomnia guropaea was cultivated at different NaCl concentrations in solution for
irrigation, using pots with sand. Concentrations of Na+, CI™) fructose, glucose, malic acid and
oxalic acid in the plant body increased with increasing the concentrations of NaCl in culture
solution. These result may be explained by the regulatory mechanism of water potential in
plant cells exposed to different NaCl concentrations in the sap.

Experiment 2: Growth response of potato plantlets in vitro to water excited by monochromatic
visible light

Water excited by a specific monochromatic visible light promoted the growth of potato
(Solanum tuberosum cv. Benimaru) plantlets in vitro. Leafy single node cuttings of potato
explants cultured in vitro for 20 days on Murashige and Skoog (1962) sugar—free medium at
an air temperature of 23 C, photoperiod of 16 h/d with fluorescent lamps, photosynthetic
photon flux density of 90 umol/m2/s. The dry weight and chlorophyll content of the plantlets
were 1.5 times greater in the treatment with excited water than in the control treatment with
non-excited water.

Experiment 3: Diffusion of NaCl in gelled culture medium in plant tissue culture

Diffusion coefficients of NaCl in agar culture medium for plant tissue culture were
measured at different agar concentrations (4-32 g/l). The diffusion coefficients were not
affected significantly by agar concentration and were comparable to that of NaCl in free water
(1.3 cm2/d) and to those of sucrose and oxygen in free water. From this result, we can
conclude that transportation of nutrients and oxygen around the roots of plantlets in agar
medium should be largely restricted by the low value of diffusion coefficient in agar medium.
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