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Biological Improvement of Reclaimed Tidal Land Soil(IV)
Changes of Saline Soil by addition of Organic Acids.

HONG, Soon Woo, Yung Chil HAH and Yong Keel CHOI
(Department of Botany, Seoul National University)

ABSTRACT

In the previcus paper(part III), [a certain [relationships betwcen the changes of
«chlorinity and organic acid released from organic material were seemed to be concer-
ned to each other in saline soil suspension. Such a possibility had been a cause to take
this experiments and this experiment was carried out under the treatment of organic
acid crystal, oxalic acid and succinic acid, to the soil suspension(soil: water=20g:40cc)
directly. The amount of organic acid treated to the suspension were related to the
contents of organic material, as amount of organic 'acid per gram’ of organic ma-
terial (391.7€mg). The saline soil suspensicn were grouped and treated with the
acids in order of 78. 35mg(Group 1), 391. 76mg(Group 2) 979. 4mg(Group 3), and 1938.8
me (Group 4), respectively. Treated suspension had teen incubated at room temper-
ature and extract from suspension was used for analysis. F ollowings_ are summary of
this report.

1) Changes of pH in soil suspension appeared a little increase after the treatment of
organic acid until 168 hours.

2) Total acidity of soil suspension showed a variation, however, the values of
total acidity appeared nct to ke increased or decreased during the period of experi-
ment. )

3) Sugar contents of soil suspension was increased until 168 hours after treatment.
These results are similar tendency to the previous paper.

4) Addition of crganic acid to soil suspension was confirmed not to be effectivie me-
thod for desalination from saline soil. Chlorinity of group 3 and 4 which were treated
with high concentraction of organic acid showed a decrease comparing to control

group.
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Fig 1 pH of soil suspension were measured by pH meter and the number of line means the
concentration of oxalic acid treated into the surface soil suspension of 5 year old recl-
aimed tidal land. The concentration of oxalic acid are in order as follwos: (1)=
oxalic acid 78.85mg: H,O 40cc: Soil 20g (2)—oxalic acid 391.76mg: H;0 40cc: Soil 20g
(3) oxalicacid 979.4mg: H.O 4o0ce: Soil 20g (4)=Oxalic acid 1958. 8mg : H,0 4occ:
Soil 20g. Dotted line means control and, the time means the period of incubation.

Fig 2 The figure was derived from the results of 50cm .below the surface salinesoil of 5
years old. Organic acid and its concentrations were same as in case of Fig 1.

Fig 3 Values of pH of soil suspension (surface soil of 5 years old reclaimed tidal land) were
derived -from the suspension treated with succinic acid. Concentration of succinic acid
and other ratio are same as the Fig 1~2.

Fig 4 Soil suspension was made of the soil 50cm below the surface of reclaimed tidal ]and
Soil suspension was treated with succinic acid as the concentration of Fig 3.
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Fig 5, 6. The figures showed total acidity of soil suspension treated with oxalic acid. The left
is surface soil of 5 years old relcaimed tidal land and the right is the soil of 50cm below
the surface, Total acldity was measured by the method of Bromo-thymo!l blue and Neu-
tral Red Test. The unit of total acidity is {the amount of sodium hydroxide(1/10N)
used by the titration per 20cc of extract.
BREBEE £ 1R A7 S5y pHEY Rield o9 Aoz 3wl HelAelh
$14 Fig 5~8-& LHEBS] Total Acidity o] #(EE viehd Aolvk LS +HMEREEHAA
T AU ARCR BEED Aoles BES HAT Aoz BRG], Fig 5= Oxalic acid gEeY
54 EEHSY LEelx, Fig 6 & TEHMTS Lol
29 HRERE 59 ETES TEh A —#% 2ee m ﬂr—P MRS I B
e BEEZ1EYS EFTT 35 BF2 0390, & BEEEMR = AEEEY RERE
W HET 2REZ v Fgrl, Takai e Koyama(56)e] e {Ko}.uq KR EE 2 s
K7y I LB rrlycerol xvlose, arabinose, fructose, sucrose, starch &8 Carbon-source 24 &
I incubation S} FERT EEA 40099 ol 2 Lactic acid 7} A-E= ¢l 2, /NE4 Acetic acid

— 12—



Dec.. 1569) BT I Lt R A GV 155

Yon
Na G+ o
ash Totai Acidity
vy 1
T
_//

O ) e

2d (3 ' -

(2 T ——m 3 m
e ©

: P g GRS S T T e

N il L N - - ’ Zoni. i

B = 9 24 48 vz I8 3 & 9 24 48 Tz 188
{HOLR)

Fig 7, 8. Results of these figures were obtained from soil suspension treated with succinic
acid. Concentration eof organic acid, unit of acidity, and method for measurement are
same as in the Fig 5.5.

Table 1. Total Acidity (N/10 NaOH)

l
Glucose 3hr. ghr. ghr. 24hr. i 48hr. 72hr. i 1week i

!

| .
L. [ 1.6 2.4 1.6 2.4 | 2.4 2.0 ‘ 2.0 | Qurface
2. 2.4 1.6 1.6 2.4 | 2.4 2.4 2.4 | g
3. 1.6 1.6 1.6 2.4 | 2.4 2.0 5.6
4. 4.8 1.6 1.6 2.4 l 2.4 2.4 6.4
1. 1.6 1.6 1.6 2.4 | 2.4 2.0 | 2.4 | Soil of
2. 1.6 1.6 1.6 2.4 . 2.4 2.0 | 2.4 | 50cm be-
3. 2.8 1.6 1.6 2.4 \ 2.4 l 2.0 | 7.2 | low the
4. 1.6 1.6 1.6 2.4 | 2.4 | 2.0 | 6.4 | surface.

Glucose was added to the saline soil suspension and incubated at room temperaturc. The suspen-
sion was filtered and used 20ce for measuring total acidity with the titration of sodium hydr-
oxide(1/10 NJ.
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Fig 9, 10. The results of these figures showed the changes of sugar content of soil suspension.
Amount of sugar in soil suspension was measured by the method of Anthrone Test.
Unit of sugar content meang mg per liter of extract. The left and right were treated
with oxalic acid. Sugar amount was released from the treated more than those of
control, However, fiz. 9 appeared as unique phenomenum to be discussed more detail,
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Fig 11 12- The changes of sugar contents in sovil suspension treated with succinic acid showed
similar tendency to each others including control. Abbreviations and soil samples are
same as the above.
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Fig 13 14 The changes of chlorinity (ppm) in soil suspension treated with oxalic acid were
measured by the AgNOQ, titration. Chloride ion was released from the samples treated
with low concentration of organic acid more than those of high concentration. Chio-
rinity was decreased a little in high concentration more than in contral.
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Fig 15, 16. Chlorinity of soil suspension treated with succinic acid showed similar tendency
to the figure of 13 and 14, and the maximum concentration of chloride ion appeared
at 72 hours after the treatment of organic acid. These results were found through out
the figures of 13, 14, 15 and 16.
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