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Physiological Response to Salinity in Rice Plant I. Relationship between Na* uptake and transpiration under
different humidity and salinity conditions : Mikio TSUCHIYA, Hitoshi NAITO, Hiroshi EHARA and Tatsuo OGO
(Faculty of Agriculture, Okayama University, Okayama 700, jJapan)

Abstract : Using two varieties, KR1 (salt-tolerant variety) and IR28 (salt-sensitive variety), relationship between
Na* uptake and transpiration under different humidity and salinity conditions was examined. The Na* content
of seedling increased more under lower humidity condition, and the tendency was sharper in IR28. The Na*
content changed with transpiration rate in both varieties. Transpiration stream concentration factor (TSCF),
which denotes the ratio of ion concentration in the transpiration stream to that in the medium, decreased with
the increase of transpiration rate. These results indicated that transpiration rate affected the filtration efficiency
of roots in the Na* uptake and transport to top. The lower TSCF of IR28 at the same transpiration rate suggested
that the filtration efficiency was essentially higher in IR28. However, at the same NaCl concentration and air
humidity condition, KR1 maintained comparatively higher transpiration rate, and consequently kept lower TSCF.
It was supported with high leaf area ratio, high leaf water content and small stomatal resistance. These results
indicated that the filtration efficiency in Na* uptake depending on the transpiration rate under salinity condition
was closely related to the difference of salinity tolerance between KR1 and IR28. It was suggested that plant
characteristics on the filtration efficiency in Na* uptake and the stability in water balance to environmental
change might determine a passive Na* uptake and transport to top under salinity condition.

Key words : CO, diffusive resistance, Ion uptake, Leaf water content, Na* content, Salinity tolerance, Transpira-
tion, Transpiration stream concentration factor.

HEE, B oFEEICBY 2 FELHRE
ED—DOTHo1zhS, ITFETIE, HIBERHRETOH
MO & ADEmMBEL W EEE2ERIL, £
OEEN—EBEELFE R TS, i, M
BLIUEE7 Y 7 oW TiE, RECB T 3HESE
HEEE KIS FHha CELY, EEEEON

* TR, ZERFAVERT,
M LERRERE.

57% CHIHL T3, EERELXRZ LTI, +
BWR, MHEREEORELE L UTHEESAEDOERK
EHLLBERDHY, ThoL#EDLIZHTo T,
TEME DKL IR 2 TELTEZBEEICL TH<
PVERH L, FLT, FOLOIIIETRECITT
YRV O S HERIRIG, § 74 b b4 B A BHRE
T5ZENLELOFEREWVAS,

INET, A FOMEEBEIZOWTIE, MHEEMS

NII-Electronic Library Service



TR

FRBLE Na*® ORINBTORRICOWT 17

i R AAEoOE A E L, mMEESE T
ED Na* OBITH D 7 L EERIEH S  HEFF
ENTVEZENMESINT VLR, Ll
5, Na* OBRINBIT I miEMERSAE U S FERICD
Wi, Na* ORIN & #0) ATPase {EM® 2 »
ZiEHD Ca B  OBSEEE S &N DD H
LDHAT, BEEUZFRD 5 IEIC DL TIERZBHE I
o TWLIR,

AT TIE, Nat OB TICHEL B LIZT &
EzondZABICEHL, WEEREORR LA %
SEONESE FOERYABICT A L L b, W
BHORN IR ETBELFEAHEBECLELD &L
7z,

L% S Papops

AR TIZ 4 DOEBREERL, WIHOERT
b, MM S Kala-Rata 1-24(KR 1)¥ & B4
fnfE IR 287 # AV, BEFIXHEBR, 2 HRE%RKAKS
#, 30°C WHRELZZ7a—RAF v B4y PATHE
R, wB, WAL, EERPERT (IRRD
WZHBWT, 0.5% NaCl BERET CTOEERYE
MIZCLAMEEGHBEOREIE VT, &4
71~80%, 0~10% DEFXR %L, KR 1 I3MHE
P, IR28IIRZHHECTEIN TS B
DTH5,

BEREERETICB T 2HLHEOHAIA Nat &
BEROEADERZRERFICHEL -EE 1 TH,
ScmfARRICERE lecm DR EH T, ROBEICH T >
F v Ao/ EHR 43X69cm) BT T AF vy
ZoNw b (45 1) WED AT BB EMEOBERKIC
iz, HFEET® 1988 F9 H 12 H, HEROE
RIZC2RTOFEEL, ZRELS - DEW AT,
BRETEALERSH T ZAENTARIFEE L 2.
52 R TIRAGEKRERY, DBIIARNEKB
WERAWT, BIEREMRE CIIEERED 1/2 8
Bel, 2RI EEBRE Y L, EEKD pH
BEHS S WHEL, SHI L XEBEROTEREIT
o7, EEWS50I R -7210 A1 HCHENEERN
45% OEEEX L £100% OEBEX2HK T, T
B 28°C, XEmE#H60klx, BROEIR2ZFNFN
12 E L7 &BT T, 888 NaCl 20z T
FAREL 72 0.5% NaCl BEMHE % 7 HE{T-72. 0,
1, 2, 4, THEH&SESEKE T 2V 7Y » 7
L, R, B, EH5OKHAHO Nat 8HE % H
FELT, 728, Nar &BEiL, FoKIbsk & D

a2 1T 7- £, Ball & DAY ¥ U TR
FLEBG T 3 RFEERR, 281, BohciERE
HHEARL -BRICFEFRANRES (HIT 170-30)
THET A Lok > TRz,

Na* OBINEITE - ABEOMG2HEIC T 2
FeOIATHo KRR 2 T, EBR1 LERICERL
ER4.00MMEY %, 1/5000a 7 7 F Ky b
RO T F@AF a— Kz, #93cm BRIZR
2R T 1EET O 10 EEBEL, EEBEOLR
MK B#TI988FETH 14 H X b kEHEESL 7.
AREEEEICE, &7 7 AU E Y MoKB O RS
(120 1) » 5, 15 5EICHEER Y HEIRICEA, HE
HTE2EEL A, BEKO pH 3EH 5.5
REEL, HEROKBIITHEBICT>7, ER 7.0
WELZZTH30H, BRI &R EAFo—L
WERY 7oL >rOF#E (2.50) 2B, 1
XU FE 45, 75, 100% D 3F&HET T, 0.3, 0.6,
0.9% NaCl BEAE % K224 B[ (B 12 BFfE,
K12 B 77, AEBEARTROBRE, KEME,
BRIEE 27TC, #EE60kIx L, MitEE & 1
FLERX 10 AT, RIEE2[E & L7, ALBEER A
24 BFfE] L LRI Z L 0, T EOBERIZIT
blahroi:, 2L, ABEEMbORREL2EREE
WKLo THIEST 2 & &bz, WEKTHROEEEC
DWW, EEME, K], B, ES ORIMHEE
H, HUREYES L OB Nat 5B X% HE
Uiz, BRI 2 HOFE TR,

¥/, HERETOZERE 2 S Y, Na*t ORINET
2B 2 EBTTEBE RS (TSCF: Transpiration
Stream Concentration Factor)!™'? & 3K # & o B§
oA X DEHICRS T 2701275 72 EB 3 T,
BERE 28°C, HiEE 60 klx DATRRENTK
R L 7288 7.0 DR E B2, 1988 4E 12 A
13 5z, U 28°C, 9 & 45 klx, tHX @ E %
409% 5 95% FTO IERBEIZERE L 2FET T,
0.6% NaCl B L 2 HAHHALEE, REHEAALER % #
ZRHNEC 12 BFEIIT, EBR 2 & AR, REE,
ERALAIET R, EMAIRIRZIE, EAIF] Na® 38X
ZHEIEL .

X512, EB 4T3, NaCl EELEBERERC
BT 2 XEHRBEEOZL L 2D RERZEEIES I
T H0, BEEREFED NaCl BELHKICZL
LB ED, WIRER» S 5 BERE% E TOR
it FERDO NG R E & AREGEE R AR L -
THIE L, FEHERERBIEN L KRFUEROM (ra+re)

NII-Electronic Library Service



18 HAEY ¥ K£F F6l#E (1992

70r  Leaf blade [ Leaf sheath Root
o)
60 } ;
‘v 50 I }
eéo -
~ 40 i o r
= 8
@ K
< 30t
3 e
- 2t L
<
Z.
10}
O Q- o .A—‘— - et &
012 4 7012 4 7012 4 7
Days after salinization
Fig. 1. Changes of Na' content in leaf blade,

leaf sheath and root of KR1 and IR28 after
salinization of 0.59% NaCl concentration
under different air humidities.
®: KR1 RH45%;. @ : KR1 RH100Y,

o IR28 RH45%, © - 1R28 RH1009%.
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Fig. 2. Na™ content of KR1 and IR28 as affected
by different NaCl concentrations and differ-
ent air humidities for 24 hours.
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Fig. 3. Relationship between transpiration per
plant and Na*® content in KR1 and IR28
grown under different NaCl concentrations
for 24 hours.
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Fig. 4. Relationship between transpiration per

plant and Na* content in leaf blade(LB), leaf
sheath(LS) and root(R) of KR1 and IR28
grown under different NaCl concentrations
for 24 hours.
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Fig. 5. Relationship between transpiration per
plant and TSCF in KR1 and IR23 grown
under 0.6% NaCl concentration for 12 hours
of day and night time.
® : KRI1 day, B: KR1 night,
© :1R28 day, - :IR28 night.

Table 1. LAR of KR1 and IR28 at 7th leaf stage.
Variety LAR (cm? g™")
KR1 202¢
IR28 188°

Figures followed by a different letter are

significantly different at the 5% level.
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Fig. 6. Transpiration rate per leaf area of KR1

and IR28 as affected by different NaCl con-
centrations and different air humidities for
24 hours.
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Fig. 7. Transpiration per dry weight of KRl
and IR28 as affected by different NaCl con-
centrations and different air humidities for
24 hours.
®:KR1 RH45%, m:KR1 RH75%, a:KRI1
RH100%,

O:1R28 RH45%, [1:1R28 RH75%, 4 :IR28
RH100%.
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Fig. 8. Leaf water content of KR1 and IR28 as
affected by different NaCl concentrations
and different air humidities for 24 hours.
®:KRI1, :IR28.
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Fig. 9. Changes of CO, diffusive resistance in
KR1 and IR28 after salinization of different
NaCl concentrations.

Circle symbols indicate resistance to transfer
of CO,(R), square symbols indicate equiva-
lent diffusive resistance to transfer in the
mesophyll(r,), triangle symbols
stomatal resistance (r,+rs).
Closed symbols indicate KR1, open symbols
indicate 1R28.
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