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Salt Tolerance in Seedlings Derived from Seeds of Reed Canarygrass
(Phalaris arundinacea L.) Grown on Soil Perfused with Cattle Feces
and Urine or in Seaside Areas
Yoshiyuki MAEDA, Shigeru HIRANO and Hiroshi TAKENAGA

Summary

The differences in salt tolerance among reed

canarygrass (Phalaris ‘arundinacea L., RCG) derived
from seeds of RCG grown in pasture areas perfused
with feces and urine (P-RCG), in seaside areas (S-
RCG) and on ‘control. (C-RCG) were discussed in
regard to the relative growth rate, cation content and
water potential. After the seedlings were cultured in
standard solution (Kimura's B solution) to 30cm of
plant ‘length, NaCl was applied to the solution to
adjust its concentration to 0, 50 and 100mM. Ten days
after NaCl application, . the plants were harvested to
measure the weights, cation-contents and water and
osmotic potential. The relative value of dry weight
increase in plant tops during NaCl treatment to that
during standard solution culture was used as an
indicator of salt tolerance..

1. When the growth. rates of C-,"P- and S-RCG in
standard solution were expressed:as 100, the rates
were markedly decreased with'increasing NaCl concen-
trations and ranged from 61 to 68 at 50mM, and 20 to
40 at 100mM. The values of P- and S-RCG tended to be
higher than those of C-RCG both at 50 and 100mM
NaCl. o

2. Sodium contents of plant tops markedly incfeésed

by NaCl application. The content in P-RCG tended to »

be higher and that in S-RCG did lower than in C-RCG
at 100mM NaCl. Sodium content of roots increased by

NaCl application and its increase rate tended to be the

highest in C-RCG. Potassium, Mg and Ca contents
both of plant tops and roots decreased by NaCl
application and those decrease rates were the highest
in C-RCG. .

3. The decrease rates of water potential and osmotic
potential caused by NaCl application tended to be the
highest and lowest in C-RCG, respectively. At 100mM
NaCl, water.potential in P- and S-RCG were higher
and osmotic potential did lower than the value in
C-RCG. _

4. No significant difference in salt tolerance was
found among treated seedlings. This was due to the
large standard error of growth rate, cation contents;
water and osmotic potentials in P- and S-RCG, and

suggested existence of large genetic variation.
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Table 1. Some chemical properties of soils.

Na BLUK BEGETRIE L 7zo £/, pHIZH 7 2
BTG, ECREC A —%—, 2%#% (T-N) UNC 7+
544 —, NOs-NBIUNH N A Y7025
T4 — (F4AF2 RABIDX-100) IcTHIEL 2o 1
YHEDKBLUOBBRT VY + WEIEIELEHVTY A
7o —%— (WESCOR &) 1 THIEL 2, HKED
ittt D55 137k #hk~ D NaCl BRMERTA 5 7 m& 10
H % Tomyki EEREEmE s R, BRI B
JAHEMEA100& UCEE Lot E GHXEE )
THE L, -

w R

HRX B L OBKKIcB T 3 RER TR0 5
FHEREE 1 RICTRT, WLBIUVBELTEOERXTIF
pHERZNZEN, 6.08 K063 BERIFEMERL
fro —K. MK, Na, CaBL U Mg E&HEE, EC
BLIUTNBERVWEN OB VETS - 70 HAKX D pH
EIRBERTE.T. ERTT.2EEL . FLXEME NaER
BLERX LD bEP o7, L L, Mg 2R < fhDIg
HBROLDTNOBD TEWETSH - 2o TN 5 DIEIZHIE
FEEL.MELALE? EEBERLETH - ..

BERLUZETAE/N1 4 b o vINTRES € 0%, B
30cnF THHE L 72& KD RCG i1z NaCl Z/K# g h
20, 508 & T100mM &35 &5 IciRm L, TR
BRET- R EE L RIIKRT, NaClHinic & &
HBBIIS0mM &4 T THMEEE61~68. 100mM £
HTFT20~40%R L, BERGTOERBESSE SIIoN0
TEMICET LU, SBXICHANTERX DB L PRKX
DEBFRIF503 £ T100mM 4T & & 1o & W E[E DS &
5N, FERXB L OHEKXOMER:EEW T ENRIN
feo LA L. BIXE bICEERBZER. 0% 0 EHERZEME
PRELS, REXBICEERZRIED NI Mooy

NaCl &Nk Okl LB L ORPEO A F 4 v &
FROZEAEE2NIIRT, HEHONaEFTR I

© Soil pH(MH:0)  EC Ex. cations(me/100g dry soil) Total-N
- (1S lem) K Na Ca Mg (mg/100g dry soil)

Pasture 4 . .

I. Obihiro 6.0 570 2.31 0.53 13.27 1.51 650

I. Fujinomiya 6.3 . 620 2.65 065 1600 211 720
Seaside area .

1. Yubetu 6.7 78 0.09 1.51 250 . 1.09 78

I. Hamaoka 7.2 76 0.08 1.21 2.83 2.40 92

A) Soil was .perfused with cattle feces and urine.
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Fig. 1. Growth rate of plants grown in solution culture at different NaCl concentrations. Growth rate shows the

relative dry welghts of plants grown in 50 and 100mM NaCl solutlon to in OmM. Vertical bars indicate
standard error.
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Fig.2-1. Relationships between cation contents of plant tops and concentration of NaCl in solution culture.
Vertical bars indicate standard error. Symbols are the same as those in Fig. 1.
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Fig.2-2. Relationships between cation contents of roots and concentration of NaCl in solution culture. Vertical
bars indicate standard error. Symbols are the same as those in Fig. 1.
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. VOBHEEF 2 KRS, MK T NaCl100mM 2
TR T ¥ ¢ fEIR—3.28MPa %7K Ly NaCl 4§

TS B TRIA190%TH » 7oo —Fy ERK
DA, 100mMNaCl REFT cOHEB LUOELET
FNENKERT v ¥ v VEIG —2.318 X O —2.25Mpa.
0mM&HTFIcNTZhZh, 1208 X 105%ET
Lo FUKXDEA. 100mMEHTFTOKRKE T v v
MEZBRS X CERZATH, —2248 X0 —2.11
Mpa. 0mM Z&f FictbxT1138 £ U88%(E T L 7o
E>TO0mMIcid 2100mM RZEETFTTOKREF v v %
WVEOETRINBX cHRIGVWEELRL. EREXB X
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BB & s & 15 5 72,

CEBET VY v VERRBX T’ 0 mM B & 0'100mM

NaCl&#HEFTzheh, —1.708 & ¥ —2.10 & 100mM
l,"ﬁ:T'C%’JM/{&L‘ﬁ& 8 otc, BIRXOBEBIUE

TECR-1.728X0—1.700 5 —2.608 X U —2.81.
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. BB XUERTIE-1.698 X0 —1.720 5 —2.55
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Table 2. Changes in water and osmotic potentials of reed canarygrass after ten days of NaCl application.

Concentration of NaCl(mM)

0. . 100
' Potential(MPa)
Water - Osmotic Water Osmotic
C-RCGA -1.»‘1,310.0213), ©.1.70£0.02; .°-3.28£0.05 -2.10+0.03
P-RCGB) B e e
I. Obihiro  -1.05+0.03 -1.72+0.09 -2.31+1.01 -2.60%0.90
[.Fujinomiya -1.10£0.02 -1.70+0.10 -2.25+1.20 -2.81+1.20
S-RCGO . .
I. Yubetu -1.05+0.07. -1.69£0.04 -224+1.11 -2.55+1.09
II.Hamaoka -1.12+0.05 1'.72J_r0.05 -2.11i:.1.08 -2.89+1.01

A) Reed canarygrass on control.

B) Reed canarygrass grownin pasture | (Oblhn'o) or I (Fu]momlya)
C) Reed canarygrass grown in seaside area I (Y ubetu) or I (Hamaoka)
D) Values were expressed as mean +standard error.
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