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Potassium Chloride (KCl) Tolerance of-ReedCanarygrass
(Phalaris arundinacea L. ) Grown on Soil
Perfused with Urine
Yoshiyuki MAEDA, Kei TAKEMOTO
and Hiroshi TAKENAGA

Summary

The difference in KCl tolerance between reed
canarygrass (RCG) grown on soils with and

without perfusion of wurine (urine soil and
control soil, respectively)was discussed from the
changes in the growth rate and the contents of
cation and anion. The seedling grown on each
soil were cultured in water solution for 10 days,
then KCl was applied to the solution to adjust
its concentration to 0, 100 and 200mM/L. On 10
after KCl the

harvested to measure weights

days applied, were
the the

contents of cation and anion. The relative

plants
and

growth index, as an indicator of KCl tolerance,

was shown as the comparative value with the

dry weight at the level of 0mM/L KCl in
solution.

1. The relative growth index of RCG on the
control soil showed the highest value of 117.7%
at the level of 100mM/L ‘KCl in solution, but
the value was markedly decreased to 60.6% at
200mM/L. On the other hand,

index of RCG on the urine soil showed higher

the growth

value as KCl application
109.6% at 200mM/L.
2. While K and Cl contents in the plant top and

increased, being

root of RCG on both soils were significantly
increased by KCl application (P<0.05), the
content and its increase rate were low for
RCG on the urine soil. Since Mg and Ca
contents of the plant top decreased for RCG
on the control soil, those were not recognized

for RCG on the urine soil.
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Table 1. Some properties of soils.

Ex. cation
Soil PH(H0) EC ——————— T-N NOs-N NHN
(uS/em) K.0 Nao0  Cal Mg

— (me/100g dry soil) — — (mg/100g dry soil) —

Control 6.5 180.0 1.88 0.51 13.20 2.10 850 18.23 0.50

Urine area A) 6.7 660.2 6.53 1.91 24.73 3.99 861 73.91 L.00

A)Soil perfused with urine.

o 120 ¢

i\i

y 5

<]

kst L

=

< 60 + ‘

2 L

S

o L

£ 0

= 0 100 200
i - KCl concentration(mM/L)

-

ig. 1. Relationship between relative growth index of
plants and concentration of potassium chloride
(KCI) in solution culture. Index show relative
values, dry weights of plant grown in 100 and
200mM/L KCI solution to in OmM/L.

:plants grown on soil without perfusion
of urine, [ : Plants grown on soil with
perfusion of urine. .
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Table 2. Relationship between cation and anion contents of plant top and

concentration of potassium chloride(KCl) in solution culture.

Plant grown on control soil Plant grown on urine soil A

Concentration of KCI1(mM/L)

0 100 200 0 100 200

(me/100g fresh material)

Na 2.12° B) 1.64 ° 112 °® 3.30 ° 1.65 ® 1,47 *°
K 1274 ¢ 74.32 > 106.99 ° 17.08 ° 42.39 * 77.13 *
Mg 4.05 * 3.50 * 2.45® 7.03 6.27 6.05
Ca 7.04*  5.30 4.92° 7.68 7.31 7.09
Cl 571 < 68.05° 140.05 * 15.16 © 53.75 * 126,52 *

NOa-N 2,56 ° 2.03 ** 1.90 * 3.3 ° 2.03° 2.09°*

A)Soil perfused with urine.
B)Value in the same line with different superscripts(a-c) is significantly

different(P<0. 05).

Table 3. Relationship between cation and anion contents of root and

concentration of potassium chloride(KCl) in solution culture,

Plant grown on control soil Plant grown on urine soil A)

Concentration of KCl(m4/L)

0 100 200 0 100 200

(me/100g fresh material)

Na 0.63 0.74 0. 66 1.21 0.99 1.25
K 2.62 < BI11.20 * 23.44 ° 3.62 ¢ 1174 * 21.30 *
Mg 0.84 > 0.37°* 0.25 0.94 0.83 0.67
Ca 0.65 0.62 0.51 0.5 0.55 0.63
Cl. 1.32 © 9.78 *  23.47 * 1.97 ¢ 8.41 ° 21.48 *
NOs-N 0.28 0.63 . 0.85 0.57 0.44 0.71

MSoil perfused with urinc.
B)Value in the same ling with differeat superscripts(a-c) is significantly

different(P<0. 05).
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Fig. 2. Relationship between K/Cl ratio of plant top
and root and concentration of potassium chloride
(KCI) in solution culture.
O Plants grown on soil without perfusion of
urine, @: Plants grown on soil with perfusion
of urine.
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