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Table 1. Mechanical composition of the soils used in this experiment.

"oow mow . . +
Soil Coarse sand Fine sand Silt lay Texture
% % % %
[ - 74 +
Sand dune soil 65.08 32.37 0 2.55 Sand
bl + # ¥ +
Nursery soil 12.07 26.13 29.84 31.96 iight clay
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Table 2. Precipitation during the period from
Aug. 30 to Nov. 30,1962 (Meguro nursery,

Tokyo).
> THHAICE L > THLW S, F72%h —
3
5OZELORFHBIZ DOWT HEIZ L7, %ﬁ@a Sept. Oct Nov.
3 1.7mm - mm 56.6mm
LG xR 4 1.5 5.3 .
5 0.7 1.0 .
. 6 0.7 . .
A. SRIHEICH T BIEDBEDOKS 8 . . 3.3
Pt HICERRETEREL DT, ig g w} 4.5
T DHDOBERE XL OERBMIERICX » ENOR ig . 24.0 ;g
BB T AEERSBLT 5 LIISAT 16 : . 32.1
. . e 17 . . 1.4
Bahs, MBHHO S b, BHIREDOED - 20 . 13.3 0.1
o 22 . 1.8 16.7
7’: 8 ﬁ ?5)')911)3] K#H“CU)%%EK%%%WEB 26 . . 22.6
_ 28 . 34.5 6.3
JAMMNERE 2 RIORLI, FME8kEm
29 0.7 32.5 .
TERDOHIEEFE L D 15cm OHFAD LR HFES
N Total 5.3 130. 8 151.6
EXLTHFIZED, HIRPOEKELIERE
FI3R KNCHILEEEKELTOE SR (FHETRT)
Table 3. Moisture content of fresh soil and salt content of soil samples
from surface layer in the pots.
H OB & WA A Aug.| Sept.| Sept.| Sept.| Sept.| Oct. | Nov.| Nov.
Date of sample collection 31 4 10 19 29 19 8 29
R %R H A K |
Time elapsed after treatment (Days) ‘! ! S ‘ 1 20 30 50 70 91
*Xﬁﬂoéfsétzl}i\e% A AER - EE* 111.65 | 5.69 | 3.09 | 2.37 | 2.10 | 5.32 | 5.96 [11. 46
[7)
(7
i?géﬁ“;o?f ¥ A& HE%N15.95 | 7.78 | 4.24 | 3.25 | 2.87 | 7.28 | 8.16 [15.69
[7)
B E & %
Sand dune| NaCl &H& | #HEELES* | 0.315 0.171] 0. 148/ 0. 166| 0. 172| 0.002| 0.001| 0. 001
. Salt content %
soil of soil st A M 0.432] 0.232 0.200] 0.227| 0.235| 0.003| 0.002f 0.001
(
+#EkmhD NaCl &5/ %
Salt content of soil moisture 2.70 | 3.00 | 4.78 | 7.00 | 8,18 | 0.04 { 0.01 | 0.01
%ﬁﬁsﬁ7§e§ X+ f E* 93.09 [87.95 [73.79 |56. 30 |45.79 |78.23 [73.76 |88.23
2
0
iﬁ%iinia?f A A HPMH6S. 11 |61.51 [51.61 [39.38 132,03 [54.71 |51.59 |61.71
mo % |
Nursery | NaCl &HE | szt ®E* | 1.726 1.851) 1.434 2,110 1.332 0.769] 0.032 0.008
. Salt content %
soil of soil xR #ﬁfj 1.200| 1.299| 1.009| 1.476! 0.937| 0.541| 0.023 0.006
[
0
+#Eksrho NaCl 56 & %
Salt content of soil moisture 1.85 | 2.10 | 1.94 [ 3.75 | 2.91 | 0.98 | 0.04 | 0.01

* The content in percentage of oven dry weight of soil.
** The content in percentage of volume of soil.
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Fig. 1 The rate of injury degree of Pinus densiflora observed at various times.
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Fig. 2 The rate of injury degree of Chamaecyparis obtusa observed at various times.
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Fig. 3 The rate of injury degree of Euonymus japonicus observed at various times.
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Fig. 4 The rate of injury degree of Elaeagnus umbellata observed at various times.
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Fig. 5 The rate of injury degree of Amorpha fruticosa observed at various times.
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Fig. 6 The rate of injury degree of Lycium chinense observed at various times.
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Table 4. Number of survivals of each species in various treatments (Feb. 15, 1963).

A H Treatment
#t & Block

Species 1 il m v v
) I 5 6 0 0 10
7oon =Y I 6 6 0 0 10
Pinus densiflora m 6 3 0 0 10
I 0] 0] 0] 7
b /. ¥ I 1 3 0 0 9
Chamaecyparis obtusa o 1 2 0 0 9
1 10 10 4 8 10
B v * I 10 10 10 9 10
Euonymus japonicus o 9 10 10 9 10
R . 1 1 2 0 o 10
7 ¥ 7 N I 3 4 0 0 10
Elaeagnus umbellata o 3 1 0 0 9
- 1 8 9 8 1 10
£ F o~ F I 6 5 S 0 10
Amorpha fruticosa oI 5 7 9 10 10
- 1 10 10 10 7 10
. . il 10 10 10 8 10
Lycium chinense m 10 10 9 10 10
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Table 5. Statistical analysis of the results shown in Table 4.

% B S R Bl E ¥y E 2 G
Factor S.S d. f M.S F

+ Soil % 88. 89 1 88. 89 31.75%*

& Treiied o%’g;gan " 2.72 ' 1 2.72 -

it Species H 890.33 5 178.07 63. 59

ST Sfe‘fcieﬁ 38.61 5 7.72 2.76%

B s E 164.95 59 2.80

= T%al B 1185. 50 71

* Significant (0.05 level) ** Highly significant (0.01 level)
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Tolerance to Salt Water of Several Plants (1).
Keiji Takauasur and Yasuo Horie

(Résumé)

Tide water control forests in Japan, except those in Hokkaido, are mostly the single-storied
forest of Pinus thunbergii and are poor in mixed plants. Consequently, it is considered that the
mix-planting of other species with P. thunbergii is desirable to diminish disaster caused by
tsunami (seismic tidal wave).

Salt submergence is injurious to many plants and therefore is an important factor in the
environment of the forest. This experiment was done at the Meguro nursery in Tokyo to check
the range of tolerance of six ligneous plants to salt water.

Material and Method: Pinus densiflora, Chamaecyparis obtusa, and Euonymus japonicus as
evergreen species and Eraeagnus umbellata, Amorpha fruticosa, and Lycium chinense as deciduous
species were chosen for the study. Seedlings of each species were transplanted both in sand
(dune soil) and in light clay soil (nursery soil) to unglazed pots in June, 1962. The salt water
used in this study contained 26.695 g of NaCl and 7.018 g of MgCl; » 6 HyO per kilogram, and
the concentration of chlorine in solution was equalized to that in sea water.

Treatment was carried out on August 30,1962. In the open these plants were treated with
fresh water or salt water in a cistern for one hour and a half, and the same treatment repeated
after an interval of two hours and a half. Three pots (ten plants a pot) of each species received
one of the following treatments:

: The subterranean organ of seedlings planted in light clay soil was soaked in salt water.
: The whole of seedlings planted in light clay soil was submerged in salt water.
: The subterranean organ of seedlings planted in sand soil was soaked in salt water.

: The whole of seedlings planted in sand soil was submerged in salt water.

<2 HB~-

: The whole of seedlings planted in sand soil was submerged in fresh water.

After the treatment, all plants were placed in the open, exposed to full sunlight or rain,
and left throughout the time of the experiment. The arrangement of these pots in the nursery
was based on the randomized blocks of three replications. The experiment was terminated on
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February 15, 1963. Detailed notes were taken on the appearance of the plants at various times
during the whole pzriod of the experiment. Soil samples were taken from the upper 15cm layer
in the pots at eight different times during the study. The chloride content was determined by
titration with AgNO;, using K;CrO, as an indicator, and chloride was calculated as NaCl.

Results: I. Because of little rain fall during 42 days after the treatment, the salinity of
soil moisture increased at root depth, and the salt contents of sand soil moisture were larger
than those of light clay soil moisture. The highest salt content found was 8.18 per cent.
However, subsequent rains rapidly reduced the salt contents of the soil moisture, especially in
sand soil (cf. table 2,3).

2. The group having the whole of plant submerged in salt water and the other with
the subterranean organ soaked were apparently similar in the pattern of leaf injury, namely,
the necrosis areas first appeared at the leaf tips and upper margins then progressed slowly
toward the petiole. In the case of treatment V by fresh water, all the species had a better
color and made more growth with this treatment than with any other.

3. In most of the plants having the subterranean organ soaked, the injury on the crown
progressed from lower to upper leaves gradually with the lapse of time. However, in the
wholly submerged group, the progress of injury on the crown was widely different among
the various species at an early stage. This fact suggests that their leaves have different
entrance and tolerance among these species to the chlorides

4. The estimated percentage of injury is shown graphically in figures 1~6. There are
several different responses among these species or these treatments. In general, injury degree and
response speed of the plants on sand soil treated with salt water were distinctly greater than
those on light clay soil. It seems that the difference is controlled by the salt content of soil
moisture. Consequently, when selecting the soil of tide water control forests it is desirable to
choose the soil which holds moisture moderately, and if to perfuse with fresh water is possible,
it will diminish damage in the forest attacked by tide water.

5. Each of the results in table 4 represents the number of survivals on each of the repeated
pots. E. japonicus the susceptibility of whosz2 leaf injury was less than any other was rarely
killed by salt water. On the other hand, although L. chinense was one of the first to show signs
of leaf injury, yet the number of survivals at the end of the experiment was the greatest of all
the species. Obviously the degree of survival is unrelated to the susceptibility of leaf injury.
In this experiment, the order of their tolerance, therefore, was mainly determined by the number
of the survivals. As regards the comparison of different treatments of the whole and the
subterranean organs, there seems to be no significant difference between the survival rates of
the two groups. The survivals of the plants treated with salt water are as follows:

L. chinense and E. japonicus far exceed all others in the number of survivals. L. chinense
reached 100 per cent on light clay soil, and 90 per cent on sand soil. E. japonicus took rank
with L. chinense in the survival, reaching 98 per cent on light clay soil, and 83 per cent on
sand soil. A. fruticosa ranked after the above two species, the survival rate showing 67 per
cent on light clay soil, and 55 per cent on sand soil. P. densiflora, E. umbellata, and C. obtusa
on sand soil were quite dead at the end of the experiment, but those on light clay soil that
remained were 53, 23 and 20 per cent, respectively.

L. chinense and E. japonicus are suitable for use in tide water control forests, but A. fruticosa,

P. densiflora, E. umbellata, and C. obtusa are not suitable for reasons of their tolerance.



