FRER KM R MY

MHEE~ > 70— T DEDNE BGEE K OKERT >
Y IUIZ KIX T NaCl RE D2 (Y 4 e Rt

=:zh.

HhRE: MKKZEREE

N H: 2008-02-14

F—7—F (Ja): KEKEE, [ALGEE, KRTV v,
YV A—7, Fe)LF, XELF, FIVYIELF
*—7— K (En): Bruguiera gymnorrhiza, Kandelia
candel, Photosynthesis, Stomatal conductance,
Rhizophora stylosa, Water potential

ERE: )G, H1E, IR, BX, 5, FE1E, Kawamitsu,
Yoshinobu, Kitahara, Ryota, Nose, Akihiro

X—=ILT7 KL R:

FilE:

http://hdl.handle.net/20.500.12000/3741




WHBFE~ > 70— T DIEDNEBORE R Y
KRTF > % W2 KITTNaCLEE 0 22

JI A5 - AL RAR™ - BF g

Yoshinobu Kawamitsu*, Ryota Kitanara® and Akihiro Nosg™* :
Effect of NaCl on leaf gas exchange rate and water potential in
Okinawan mangroves
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Key words : Bruguiera gymnorrhiza, Kandelia candel, Photosynthesis,

Stomatal conductance, Rhizophora stylosa, Water potential

Summary

To make clarify the responses of photosynthesis and leaf conductance to NaCl
concentration in Okinawan mangroves, we measured the leaf gas exchange and leaf
water potential under slow and acute stress conditions. Materials used were Mehirugi

(Kandelia candel), Ohirugi (Bruguiera gymnorrhiza), and Yaeyamahirugi (Rhyi-
zophora stylosa). The results obtained are summarized as follows ;

Photosynthesis and leaf conductance in three mangroves were decreased with
increases in NaCl concentration. However, the decreasing rate with time was different
in species. Yaeyamahirugi exhibited slight changes in photosynthesis, in other words,
maintained the high photosynthetic rate even under severe stress conditions. Pho-
tosynthesis in Mehirugi was decreased pronouncedly as compared with other species.
Ohirugi had a intermediate responsiveness to NaCl concentration.

When leaf water potential was decreased by increasing NaCl concentration in root
medium, photosynthesis in Mehirugi and Ohirugi was decreased. On the other hand,
photosynthesis of Yaeyamahirugi was not changed with lowing leaf water potential.

In addition, the water use efficiency in Yaeyamahirugi was uniquely increased with
decreasing leaf water potential.
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Fig. 1. Effects of NaCl concentration on photosynthesis in Okinawan mangroves.
NaCl was increased stepwise by 50mM for week. Measurments were made at 30°C, 55% of
RH, and 2093 ;zmol-m?-s™' of PAR. Numerals in the figure indicate the final concentration
of NaCl (mM).

Fig. 2. Effects of NaCl concentration on leaf conductance in Okinawan mangroves.
See Fig. 1 for the symbols and measurement conditions.
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Fig. 3. Relationships between photosynthesis and leaf
conductance as NaCl concentration was in-
creased stepwise weekly. See Fig. 1 for the
symbols and measurement conditions.
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Fig. 4. Summary of the leaf water potential (¥,, MPa), osmotic potential (¥, MRa), medium
water potential, and photosynthesis (Pn, ;mol-m?-s') in Okinawan mangroves. Mea-
surements were performed at 10 weeks after starting the treatment.
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Fig. 5. Light response curves of photosynthesis in Okinawan mangroves. See Fig. 1 for the symbols
and measurement conditions. Numerals in the figure indicate NaCl concentration (mM) .

Fig. 6. Light response curves of leaf conductance in Okinawan mangroves. See Fig. 1 for the
symbols and measurement conditions. Numerals in the figure indicate NaCl concentration
(mM),
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Fig. 8. Relationships between leaf conductance and leaf water potential in Okinawan mangroves under
acute stress conditions. See Fig. 7 for the symbols and measurement conditions.

Fig. 9. Relationships between photosynthesis and leaf conductance uader acute stress conditions.  See
Fig. 7 for the symbols and measurement conditions.
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Table 1. Comparisons of leaf water potential and medium water potential under
natural conditions in Okinawan mangroves.

Leaf water Medium water
1 % potential potential
Mehirugi -3.16 MPa -2.61 MPa

(Kandelia candel)

Ohirugi

(Brugniera gymnorrhiza) -2.81 MPa -2.72 MPa
Yaeyamahirugi
(Rhizophora stylosa) -3.20 MPa -2.61 MPa

Note . Measurement was performed at noon on Jan.11, 1993 at KESAJL
Temperature and PAR was 24°C and 2100 zmol-m? -s’, respectively.
Water potential of the stream near the tree was -1. 31MPa.

Table 2. Comparisons of stomatal frequency and somatal length in Okinawan mangroves.

Species Stomatal frequency Stomatal length SF X SL
pe (no.-mm?) (em) (pm-no.-mm2?)
(szzzzikn 124.4+ 6.1 40.6+2.0 5050. 6
Ohirugi
(Brugniora gyomorrhza) 139 2%12.2 31.4+2.4 4370.9
( R,I::;:(‘)‘:Zhs‘:y“i'm) 85.8+10.1 51.7+1.8 4435.9
£ =

ARFFEClE, MMHBEY L /O —TTHhLEALLVF, FILF, YIY¥Y<eLFrHWTHEREZD NaCl
BEECHT 2EDONARERE, BOKEF Yy VRUBEERET VY ¥y VORIGZ F#MICHAN,
FORR, MRAOKRT > v VORTICHT 5 SICIIEBRERSZDOO N, T2, BORILEE
EILIMBARICOERIZOON, BHRRBRBIIEFTTAHOOMKL L BILHEEEFFL TW5Z LV HERE
BT&7,

EVERHEM O EREENIZ OV TIE, ThE TV OPrOH|E Y 2% 5, ZORKEY LK
T2 E15~17pumol-m?-s* THH, KFEOERLIBIZ-HLTWD, 72, e VFROEWDOKE
BOEE IIHRR D NaCl IO LRI - TIRT 45707, RBFFEIC BV T50mM 5 DR %0 NaCl i#
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Y EFAE, BEOXERFERIRAELIEELETLZ, LaL, ZORTEAILVFIIBVTKER
BITAEL, DWTHeLF, YIZYXTLLXFDIETALNT,

YIX 2 VEDREAEL TV AR EABBREROMOMEDKET > ¥ v id—1.31MPa THh > 72,
CHED FRICEVYIX T LVFOLNPEELRL To, £72, TEEOY IV <L FORERE
DKEF ¥ NIE—2.6MPaTHh -7, BREROKEF > v L IND EFIZw 2o KD EEH
WL AOEL b, —1.3IMPa & W ) {HIZERBRZE THLN2200mM KOKKF » 2 v v & —HT
By ALAMEFERUPIACLFEEODEBROKEF > v Nid—1.31 BLETHAH I LY, BIEROFED
Wz b, Thid, AILFRFFALFI20mM XIZBWTEFBIEETH-7-2 L L, BEROKE
TN -1.3IMPaOBRIRE T CHEYHER L TVAILE—HLTWwE, £/, AELFD
Mauﬁ#éﬁﬁﬁ%%itﬁwfggwﬁ%TrﬁwT$%< Y T 7 BV F (L NaCl i A3
VT LAY NaCliE I D REMEEN ORI SHE S22k o 72,

3FEELEDEDOKETF > V¥ VRREFRT > 2 v i, NaClLBEELIZEVREL - KB R
L7, 3FEICHBLTVA I EIE, BRAWIINaCl #5222 WIHETLEDKEFT > L ¥ LA —1.5»

5 —2.0MPa LK <, FEBOIIRRDNSIBHELMD AATEIEZEL TS HTHS, —1.5MPa & v
IMEIR, BEOBSHEYW TIIMELTCLEIETHL., L LVFIIIBHELEIIRVAARERT > v v L
YRET AR LBEYAL, —HRREOKKT Ly VAMET LK TIZB W T HKOBIR %
HIFTE, REMEEFIIROAIZALEREL TS EEZONS, EVFEOHEWIE, NaCl # 5
ZhVEEHIC L AEENCB W TAEIE L, ARRIC NaCl LB i & #H D Nat R U Cl 258§ 5 2 &
BEHONTVEY, F L FOMBPIEFIZ0.6% NaClIKIZ FIZB W TRLELESNLZELHONT
WaY, TRLOHME L KO ENS, EVFEHEWIIEDOKKT > ¥ vy VOFE I Nat RUTK?
14 #BBEIICFIBALTWLEEZLN S,

A NFOHFHIIEDOKET > v VIIHREDEERT > vy WFHWI L THDL, ZhiE, ED
HWAAAE (75 A M) EOH8E (7TRFIAL) OFPEOBEIVEBNZEEZRLTEN, BFIS
Z28Hv, —BUOCEBSHEYOETIRKIRTTIE, KEF VA UBBRERT > v LEINEWEY
RL, EVFROEPIIBVWTLFELTH-7", ALLFIIBVTIREDOKERT ¥ ¥ v VOERTAK
Ak XTI AHBAPIENIBEOKET > Ly VOMEDBENEIZAS N, ThiE, AvILF
HAKET 22 v LAHBR VIR T O BN KR ARG TE LR L AN AL EFOI L TRIIGT S
it &gt L TwsdbnbELILNL,

FeLFOHEMIL, o 2 BIEREAREOCELBIZBITAEDOKET L v VBN ETHL,
ZHZ ki, BNaClIBE TSV TIRATORIRN L AKOBEBRVITORATVALI L ZRRT 5, BV
FROMPIIBEENEE S U TUFN AR Y F O, AT e VFICIEHERIEEL TS, 20
BRI MO TRICHNERICEREZB I > TnA I MO TWwAEY, ZhonZ &k, +
ELFRROIFRIZENESN I ANF—2FH L CKRKOBERE A L — X{TV, EBEOS WIRE
TTHARDOBEREBZTREIIL TV A EERZON L,

YIVYTEANFOBMEREOKRET >y VEIRERT » O Y VOESMOBIE~MEN ETH
o SOZ XL, BRIEEFVLVEETD, 70, BiBE NaCLKR FTIZB VT L ER AR
T CHEYID AL, BRICBIT2ERUEBOEEVECILEREL TS, VBRI LLHIT,
Y IYXY v L FIMBENEOKET 2 v LASHBAKIZE VIR T T LA EEEDZ I L 25k M
BANT AT HELTVDREEZ L), JOL) BRFENLEA VT A7 2R OMYOMEE S, FELE
OHHEHME N VBEBEIILNVEVIDLEEZLNS,

3B VX DEDLEHEEITILILDHESIREV EDH L L o7, £ 2T NaCl fif T4 &
SAILEENED L ) IEBL TV E200EET L, 3BLILFOREGHIL G HEPOFEEEZEL T
2, FILEEEIE L O G MO RILEE IZHA~ANSLY, o~ 70— THEIIOWTLEKTH
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2, 3HOKILEEIZ, 100/ -mm? §i%TH ) CAM RIS OKILEEICEL L TwaY,
CAM HEMIE F IS BHIBICER L, ¥EZLZHATEORILERE /NS CILTMBEERKE V., Jhid,
EBEEZL 2 LEBRIKEICTHR 2 X ) ICEELALBELEZ SN TS, 3EDOLVFORILBEID
CAMHEWOFNIZEUL TV b, £EFHOMROKET > ¥ v VKL, HLEDOKA L ZREEL
A THHZLhb, IMELFINSLRILE DL HEOI L TERHELMARRD NaCl fiftf %
ZELTVDHIDLEEZOND, 3BHMTRILEEL BT 2L, B CAMEILEVDIIYZY<E
WETHoTz, ALNMNFEFLANFELEETLE, RILFERII e VFTILIMBEI A VXD ED
KEWVMERXRL, SILBELILIHREOHETHRALE AL LERKEL, tLFIIXYIYr~ril
FLIZIZFECMETH o7z, NaCl gt e L TOFRILEREER, YIYXY e LFHPRIEELTED, R
FELVFZLTALLFDIEIZHALEEZONDL, Dk, 3L FOMAD NaCl 123§ 5 RKIE 2%
LA, FRN2F DA EUTOIHIIR B,

A NFONREMEEN L, BBAED NaCl BEA200mM 12T 5 T TIRBTRATH S, $72, K&
ERDOKEIEHIE L, FERILELE C, K NaCl RUBAREGHTHAEFISEL TV 5, NaCl Di#
BEICEOMBE O TITV, NaCliifEid 3B TRIETSH o 2o MRDOKKT > ¥ v VAMEWIR
BT, ELSERIIEMEAPTVWALTREBIIHETAIZEETE LY, T/, MBI X 2 BIRMAD
EBTEEE 7 5 NaCl DRFBEIIENEZE2 515,

TV FOREREERIIBEFIRIETH o2, & 25D, KBAMAIEKIAEREI D2 L
5, BEANSGEEGT COHEYRBHLBIIOICENLEEE2ELTVWEEEIZONS, 7, NaCl
RBREICBRIIBVWTREL, ERPEIZBEVBEOKETHELTVELEEILON S, EOMBEIZET
% NaCl (R L RENVEN TV B0 ED, FHROERIPOMETE L2, L2L, AFIRILEIR>/NEL
KOEEEIZ HAEOHREXHL, RICBITLIKOEB~OEBL MR EEHIIH7: NaCliFHEIR A &
LFINENE VR B,

YIXYTeVFIIFHEEOHIA NaCIIZTF R A2 EDTELEDHIANT AT EHFE L TWEEE
oMb, HBEHREEE LT, LBEAAVBIABERENKEV, IBEPHRD CAMERISTVE
IEEREFEL TVLOIIKOEREY» D v, KFIAZIFIIIEFRATH Y, T/, NaCl BED
EFIEoTHEMLZ, ThiE, BBED NaClIRIX T CREDOKIZHT 2 REKENHEINL T3
ZEERLTBY, PEOKEBDFBETIHEEEAL TV S,

B =

BEBEORANCI £ TTERTAIHEULFEHWT, R4IINaCliBEL* FITBEE, 28
TS EannBE2ITWw, FOLEXDEDHTFARZHEAET 2 ¥V 2HIE L NaCl it EW 2R L
720 BONTHROEHILUTOENTH S,

1) BAIINaCliBEA LT L ZD03HMBOAEGHBEERUVTILIZEEIZ, ThEnEh o7
NaCl BRI BWTERTLZ (K1, 2), 7, REREELRIUGZEE L OBICIIEVIEDNH
MRGEEREO LN (M3), RILCLAXENKEVWIEVHL» L o7, MEBERILABOX
— XA HARIL, NaCliBEOEIEVIBEL IR LZIRICERLA (K5, 6),

2) BB NCIUEE T o L EOXERBERRVRIGEELEOKET > v VEDRBENS
("7, 8, 10), A VFROIFIIVFTRIEEREEDBRALETHAALNAS, Yy~
EVFIIEDKRT ¥ V=3 0MPallEL T TR T LA o7 (H7), KAEBREELR
IUCEE - OBIZIE, BAILEL/HELEFKICEVIEOHEBEEEI RO (K9),

3) 3FEELVXFDEDOKKT > v VEKFBRFLOBEEYRETLE IS, Y YT FiIK
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RFLIXNVDETIZED o> TARBEDERSA LR LA (K1)

FAELZ3EOL VFORILEEIZI00ME -mm? T, CAMAEW IZEWESEZEL, [ILIZED
EEIIHHL TV (F2),

BELD, YZYX<ehFEIREIVFILEADLCEL, BBEONCI IR AZENDTES
MRLA N AT AT 2FOI LD, BNaCl BT TOEFTLAREIIL TwDEEI LN,
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