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Fig.1 lon concentration in mangrove leaves.
Young(-Y) and old(-0) leaves of mangove plantls in the upper
stream(U) and the mouse(M) of Kuira River are indicated for

(a) Kandelia candel (KC), and Bruguiera gymnorrhiza(BG),

(b) Rhizophora styloza(RS), Sonneratia alba(SA)

Lumnitzera racemosa(LR), and Avicennia marina(AM).
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Organic acid concentration in mangrove leaves.
Young(-Y) and old(-0) leaves of mangove plants in the upper
stream(U) and the mouse(M) of Kuira River are indicated for

(a) Kandelia candel (KC), and Bruguiera gymnorrhiza(BG),

(b) Rhizophora styloza(RS), Sonneratia alba(SA)

Lumnitzera racemosa(LR), and Avicennia marina(AM).
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Fig.3 Saccharide concentration in mangrove leaves.
Young(-Y) and o0ld(-0) leaves of mangove plants in the upper

stream(U) and the mouse(M) of Kuira River are indicated for

(a) Kandelia candel (KC), and Bruguiera gymnorrhiza(BG),

(b) Rhizophora styloza(RS), Sonneratia alba(SA),

Lumnitzera racemosa(LR), and Avicennia marina(AM).
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S5, EMETNLTHMOIKRA FLAICESENDE I LT B, fE L. BEHiDKS A
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3. KGRI NE O S
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3.1 K WEMNEEMNE—- AR SN 3 MBDELEGBLSEMD) 2Tk & L
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3.3 JUE K& D HEL a. JIS-G54 3 27 4 vy {f&ME e — b D LIZNES cndEWT
BEfHE/fe b Bo—bPERHE=—-LVF2—-T%2 00 &, 2FERAKTN 2L 1o
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3.4 W&k a. AMZIN Y FF L FLdA S50 enll 050 B TWRGIE Z biF . b 17 o iy
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Wk B OB MEDEF 25 v 207 il L.
3.5 #R MEHEREFig 4% £ UTablc 11TR Lo iCEDRTHED S DRIK cem
sorption) /R L. MR~ @Ko a5 12044 25 38 BSIR LD WIK (sorpticn, T &
3.6 £ KOWSIL O P H1ikk@&R30B LA L R L. 20 1,
0CI0. 1 nll,0DHEEDI 8%~ BN L, CORBEHDEMELFNIEMRKSLZ TE
HOWD26%(=0.T0T/2. 110 ISBEL V. TRb 5, IKOWSIEMNAKE WIRIET D Y85
KRBT BRI ERIE. 2 MHEZ» 7B EOKAHIERITC SN, M bian,
A R~ D IK 3 I 46 1< 2\ T (BRI AR BT)
TEIR~ D EEHE DK B HE DFF B 2 B € F vic & v M,
4.1 R O Bk fE 84
BRI OHEROMRHBRER P ITHIZAH LTS 6D E L,
4.2 RiITB 1 3 Wk pe
RicB1F 2WKIE. T FE A [(n® water/m root)/s)]1T. AWT(s] D IEsL sk IztE <
D MOPEIEREY7D DFRql(n® water/n root)/s)] A8
q=qo-[l+exp(iwt)] (1]
TRENBODE Lo w=2n/T BREEBErad/s]. i=v/ (D) IZEHEE. 7 3 MEE
ThHbHo MIHEHICEL DRI, TDEH (real par) BWMFRRICL 2 bD &4 %,
4.3 FEHD o K ER A5 P
B R KAERcln®n™*/mll,0] 0 KD ILHFEEDIN?/s]& Lo NS EEHIOKSRIC
LDENBZEDL BN, TR, BYIRTEALO>EEHMEHA VL D& L, BKEBEH (I
FBK A EO KIn?/ (s enll20) 11 k=cD TH 5o
4.4 BIZEFVIc X DR
B ORI AEIKOROREIC@» > ERFEOBEHE L, SO &, ¥Rrick
BA2LHEDOKEF Yy e (b w2 R®F v )¢ lenll, 0],
¢ - ¢ =(a/dn kK)[~Ei(=12/4Dt) +2exp(iw UKo [r(iw/D)" 211 [2]
EW B b RMWEF 2w v [enll 000 —Bi(—x) 3T (exponential integral).
Ko(2) 32T Bessc I TS 5o HIED/NE Dxy zI 2V TRHKRDE UK D 32,
Ei(=x)=7 +1n x—x+x*/4+0(x?) (3]
Ko (2) = (1/2)-In(4/2%) — v +0(z?) (4]
oLy 7 =0.5T12-- (4145 —DEK) TH 5,
L7ed» Ty 2exp(io Ko [r(iw /D) 2] =2Rexpli(wt+ 0)] &FE I, ARG S8 5,
R=V [(In[2DT/(C*n r?)]) *+ (m /2)?] {5.a]
tan0 = = (z /2)/1In[2DT/(C* 7 1?)] e bl
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722 L. CP=exp(27)=3.112---T& 5,
COEE, KEF vy D L FNNO AR E F/MMED 1
Gaex— dmin=(q0/27 k) (2R) (6]
K185, BIWTIsIH @ EHBIKS W In® water/m tootlid. W=qo TTHbH . JNMIKEF
S A NWDEAL mex— D min [M10] CE>THBIRDLNIZDOT, WHIKEF v v+ ok
D DUEFEIK 5 BIWSC(water supply capability)[(m® water/m root)/mll.0]i%,

WSC:QDT/(¢m-x—¢an):Z7IkT/ZR [7}
ERBbOoN D, HERdAIDORoRDEET O LM TIE. MR F %,
F=8DT/(C°m d?) (8]

TSR I
W=V [{n(M))?*+ (7 /2)%], tan0 =~ (z /2)/1n(F) [9.a,b]
& 5T, Ralb(Table 3) D &L ST Ko(z) DEE (In(F)) WEE (-7 /2) 1w 5~y
fHICBWTFHREVWEER, 2EFDXSICEMUTE 5,

2R=1n(F), 0 =—(n/2)/In(F) (radian) [10. a, b]
L7co Ty COEEMOKS HEIBEESINSC(n® water/m root)/mH20]1%.
WSC=2m kT/1n(F) [11]

LFE D, JIT. HEHIDKSBEETE . T SEEdIn) o IR O /MR © i £
FCRAMTIs]IOMIcitis e 5 4/KE [n° vater] D, WMMIBOHE EE [n root] Y7 n .
TR EFOREIKEF v v ¢+ VE MBSV O] LTERESND2LDTH %,

BB, B -7 HBEI»SKEF 1O -7 BB E TOBMENA t[s]iX.

At=—0/w=T/4In(F) , (12]
ERAEN B,
4.5 JEHE D IK S IEEAE JINSCD U € 7 VR I 1§ 5 & %8

EH DK LB HEIWSCIC B 5 LR o BEE F AR, BO TR ICE U, MR
DEEBZEDL ST NIE. WSCIEKT/In(F) I bl 2, MIRITTEFIRF=8DT/(C*nd?*) TH %
DT, MYBOEERMEL SR E, FRIZMOIKSILEBEEDICER S 2,

Table 172 5. BRKBIEDOKADERZc=(0 .- 0.)/(0.5 nll.0) (0, 6.id. TN TN,
MNE L OCERKSEI ™)) kb, F/. Fig 1OBRE/KEQANZE. Q=2(0 ., -0 .)
VU ) THEEL L TR L D K KR B A HERE L. Table 2045 IR % 70 iR oL
Bx. =7 Y o3 K&K (Nagano et al., 1993)Dd=0.3 mm& L. ER[11JicLWSCER
Bib 5 &Table 3D L HITRE Bo LIEKDWEIEDL nll, 0D ZEIC & » AT 2K IEHL I D
535 (=284/5.32) D3EWIE In (M) ICBWVTL3ME(=14.60/10.62) DFEW L 0 d e S &9,
WSCOD106{%(=263/2.48) DiFEWIF T & L CHEKFEHD 14LE(=1706/4.9) DEVWEREL L T
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Nagano, T., Ishida, T.,Morita, S.1993. Internal plant-water-status and its control(4).

Environ. Control in Biol. 31:147-153(in Japanese with English sammary).
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Fig.4 Desorption with 50 cm suction increases.
Released amounts of water, w [kg/m®], with respect to time, t [s],
are indicated for the desorption of the test soil. Symbols, DI

through D5, corespond to those in Tables 1, 2, and 3.
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Table 1 Amount of water released or absorbed with a 12cm soil column in 1 hour and finally
due to step-wise 50cm-changes in the suction head. Notes:
T : &) D=Desorption, or
o5t SF st 1 owan®  af ! ()8 pF $=Sorption
mm mo ! kgm e % Ckgml % #) S(0) and S(e)=Initial
. ’ and final suction heads,
D1 116 — 616 1 7.460 100.00 . 7.441 100.00 respectively.
D2 616 — 1116 V40797 64.30 6.492 87.24
D | D3 1116 — 1616« 3.686  49.41 v 7.768 104.39  $) w(lh) and w(e>)=Anount of
D4 1616 — 2116 : 1.5587  20.88 ! 4.794  64. 42 waler exchanged in 1h and
Db 2116 — 2616 v 0,707 9.48 v+ 2.712  36.45 finally, respectively
SL| 2616 — 2116 1 0.358 479 0.639  8.59 %) A and B=Ratios of w(lh)
S2 2116 — 1616 v 0.368 4.93 v 0.975 13.11 and w(e) to those
S| S3 1616 — 1116 v 0,444 5.95 ) 2.883 38.74 for DI, respectively.
S4 1116 — 616 v 0.351 4.70 7.858 105.61
S5 616 — 116 | 1.020 13.67 n. a. n.a. n.a.: not available.
1 1
Table 2 Estimated water capacity(c), moisture diffusivity(D), and hydraulic
conductivity(k) of the test soil.
s(OF  s(e) c } D 5 k
mm mm b e 3ni,07! P10 80870 ' 1079 71
D1 116 — 616 | 0.249 X 284 | 706
D2 616 — 1116 0.216 i 42.8 i 92.6
D3 1116 — 1616 | 0.260 X 17.8 | 46.3
D4 1616 — 2116 | 0.153 ; 8.33 5 12.1
D5 2116 — 2616 H 0.0913 , 5.32 M 4.9

note #) S(0) and S(w)=Initial

Table 3

and final suction heads,

respectively

Calculated values of the non-dimensional number F, and WSC(water
soil when the water supply is required

supply capability) of the test
sinusoidary with the period of

1 d for plant roots that had uniform

diameter, which was assumed as 0.3 mm, as seen in the third root of
sunflower plants(Nagano et al.,1993).
s(F st F L (R Wse
nm o 10° } 1 b0 hda o]
D1 116 — 616 1 2190 5 14.60 263
D2 616 — 1116 | 330 : 12,11 39.6
D3 1116 — 1616 137 ; 11.83 21. 2
D4 1616 — 2116 ! 64 : 107 6. 24
D5 2116 — 2616 41 5 10.62 2.48

note #) S(0) and S(e)=Initial and final suction heads,
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Plant Growth as Affected by Frcsh, Brackish and Sca Water

Toyoki Kozai(Chiba University), Michihiro Hara(lwate University),

Shigeru Kato and Jiro Sugi(Tokyo University of Agriculture)

Summary

The objectives of the present research are to give several considerations on
(1)response of salt tolcrant plants to various saline conditions, (2)the concept
of water—-supply capability of media based on the corresponding experimental

results.

Experiment 1: Response of salt tolerant plants Lo various salinc conditions
— The salinity rclations of mangrove plants —

In Iriomote Island, Okinawa, Japan, there lived six(6) species of mangrove
plants making a zonal distribution according to the salt tolerance. Mangrove
plants along Kuira River were analyzed to reveal the mechanism of the tolerance
to sodium cloride(NaCl) in water. Concentrations of ions, organic acids, and
saccharides in leaves of mangrovc plants grown at the river mouse were higher
than those at the upper stream where NaCl concentration in the water was much
lower. The organic acids and saccharides might have becn produced to adjust the
osmotic pressure in the plant cells, thus to adapt to the excess cations and
salts. Plantations of the mangrove plants depending upon their adapitability to

the environmental salinity would lecad the recovery of mangrove forests

Experiment 2: The concept of water-supply capability of media
— lydraulic characteristics of media as cnvironmental factors —

Hydraulic charcteristics of silty soil were measured using the one-step method
from saturation up to 2.6 mH.0 in soil-water suction. The supplied amount of
water in 1 h was very much restricted when suction bccame higher compared to the
amount that would be attained in infinite duration of time. The water-supply
capability (WSC) was defined as the amount of water per unit length of root and
unit water-suction that would be supplied from the media to just outside the
root in a cycle of period when water was absorbed harmonically with the plant
root. New simple formula were duduced to evaluate the WSC. The test-soil's WSC
was calculated with the formula and the hydraulic characteristics of the soil.
Hydraulic conductivity was a dominant soil factor in determining the value of

WSC, whereas soil-moisture diffusivity affected a little
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