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Biological improvement of reclaimed tidal land soil QP

——Effects of organic matters on saline soil respiration——

Soon Woo HONG, Yung Chil HAH, and Kwang-Woong LEE
(Department of Botany, Seoul National University)

ABSTRACT

Changes in respiration of the soils collected from the reclaimed tidal land soil in Chogi-ri,
Kanghwa Island and treated with organic matters are presented. The measurement of the respiration
for the samples, which were incubated for 0,2, 4 and 5 weeks, were carried out by using Warburg’s
respirometer.

While the respirations of the samples added by organic matters were increased 6.7 ~28.0
times compared with that of 0 week during the incubation in case of 5-year soil, the respiration
in case of 30-year soil were increased 3.3~11.8 times. Thus, the effect of adding organic
matters on the respiration of the experimented soils, as this indicates, was much higher for the
soil of 5-yecr orea than that of 30-year area.

And for the organic matters Salicornia was most effective and then Suaeda and Oryzae. The
samples treated with Salicornic and Suaeda showed their highest respiration rate at the 4th
week, but the one with Oryzae was measured to increase progressively during 5 weeks experimented.

Regarding the salinity, content of organic matters and number of bacteria, in each intact soil
experimented, 5-year soil samples had much poor habitat than 30-year soil for the activity of
soil microorganisms, but, according to the result mentioned above, it is firmly believed that the
addition of organic matters on the saline soil is one of the best means to change the reclaimed
tidal land into arable land with less time duration.
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Fig. 1. Soil salinities changing as the durations
after reclamation and as the depth at
which the soil samplings were conducted.
The graph was drawn from the data in
Table 1. The salinity of each sample in
5-year soil are indicated with the symbol
of (-@-), in 10-year soil with
(~x-), 30-year (-4-), and those of
tidal land soil (-I-).
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Table 1. Soil salinities in percent of the soil samples—surface-, 30-, 50~, 70- and 90-cm
depth of each reclaimed soil, 5-, 10-, 30-year soil after reclamation and tidal

land soil. See text for the method of determination of the salinity.

ST Area Tidal Land 5-Year 10-Year 30-Year
Depth e ° -
Surface 0.877 3.088 0.061 0.045
30 em 1.167 0.128 0.052
50 cm 0.898 0.819 0.243 0.064
70 cm 0.815 0.532 0.095
0.608 0.211

90 cm 1.030 0.857

Table 2. Organic matter in percent of each experimented soil sample with depths of the
soils of tidal land and the reclaimed soils that is, 5-, 10-, and 30-year after the
reclamation—determined by Tulin’s method.

Depth o Tidal Land s-Year Wer Ve
Surface 1.27 1.01 1.04 1.68
30cm 0.84 0.87 1.50
50 cm 1.00 0.79 0.72 1.19
70 cm 0.72 1.20 1.32

90cm 1.05 1.11 1.20 0.80

Table 3. Number of bacteria (x105) per gram of dry soil determined by using the
dilution plate method. The plate on which diluted soil suspensions were

inoculated were incubated for 48 hours at 30°C and counted.

Depth’ ﬁff*f\ Tidal Land 5-Year 10-Year 30-Year
Surface 5.0 2.3 43.3 50.0
30cm 1.3 26.7 43.3
50 cm 5.3 1.7 8.0 14.7
70 cm 3.0 5.7 10.0

90 cm 5.0 8.7 3.7 4.0

Table 4. Respiration (xl carbon dioxide released) of each soil sample with depth of soil,
sampled respectively at the areas of 5-, 10~ and 30-year lands after reclamation
was completed. Measurement of a soil respiration was conducted for 180 minutes

at 30°C by using Warburg’s respirometer, and for the composition of a chamber,

see text.
- — Depth — =
) fg:;) gl;:a\\:\_\iw AAVAr‘Sjrface 30cm 50 cm 70 cm 90 cm
WSEt 26v 9 - ;12.5 - 59.5 o 40.6 97.1
10-Year 214.3 187.9 66.1 56.1 52.9

30-Year 424.5 239.5 209.8 70.3 37.4
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Fig. 2. The graph drawn from Table 2 shows
the changes in content of organic matters
in each sample. Legend: (-@-), soil
sample scollected at 30-year soil; (~x~),
10-year; (-A-), 5-year; (-M-), tidal
land area.
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Fig. 3. The graph based on the data in Table 3
presents the changes in number of bact-
eria per gram in each dry soil collected
from the tidal land and the reclaimed
tidal land soils with depth of soil. Legend:
(-@-), 30-year soil after reclamation:
(-IR-), 10-year; (-A-),5-year; (-x-),
tidal land area.
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Fig. 4. The graph based on Table 4 shows
microliters of carbon dioxide output for
180 minutes at 30 degrees C through
respiration of experimented soil samples
collected with the depth of each sail.
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Table 5. Soil respiration and its increasing rate measured respectively at the incubation time

of 0, 2nd, 4th and 5th week for the soil samples to which organic matters such

as Salicornia, Suaeda and Oryzae powder plus sterile distilled water, and for the

sample treated with sterile distilled water only (control). Measurement of the soil

respirations were carried out for 120 minutes at 30 degrees C by using Warburg’s

respirometer.

Week

Sample Org. Matter Element 0 5 i 5
COy, 4l 12.1 30.4 20.5 16.7
Control Rate 1.0 2.5 1.7 1.4
o COy, ul 12.1 228.2 337.9 276.7
Salicornia Rate 1.0 18.9 28.0 22.7

5-Year Soil

Suaeda COy, ul 12.1 185.6 296.8 256.9
Rate 1.0 15.3 24.4 21.1
COy, 12.1 80.8 175.9 221.2
Oryzae Rate 1.0 6.7 14.5 18.3
COy, ul 240.0 322.7 258.0 184.3
Control Rate 1.0 1.3 1.1 0.8
o COy, ul 240.0 2440. 4 2821.6 1918.2
Salicornia Rate 1.0 10.2 11.8 7.9
30-Year Soil CO,, 4 240.0 2178.1 2341.5 1629.1
Suaeda Rate 1.0 9.1 9.7 6.8
COy, 4l 240.0 797.4 1264.5 1823.5
Oryzae Rats 1.0 3.3 5.3 5.3
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Fig. 5. The graph showing the changes of respi-
ration in the samples experimented with
the surface soil in the part reclaimed 5
years ago. Control(-@-), no organic
matter was treated; (-ll-), powder of
Salicornia was treated; (-A-), Suaeda
was treated; (-X-), Oryzae was treated
as organic matter, respectively,
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Fig. 6. The graph shows the respiration of the
samples collected from the surface soil
in the part of soil recalimed about
30 years ago, and treated with organic
matters. Legend: (-@-), control, no
organic matter was treated; (-Ill-), Sali-
cornia; (~-A-),Suaeda; (-x~), Oryzae.
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Fig. 7. The increasing rates of the respirations of
the 2nd, 4th and 5th week to those of 0
week (starting point) are shown on the
graph. Each respiration of the samples
at starting point was settled as 1 and the
increments of every respiration at other
incubation points were divided by the
respiration of the starting point and plotted
on the graph.

Solid line—5-year soil samples: (-@-),
control; (-M-), Salicornia; (-A-), Sua-
eda; (-x-), Oryzae powder was treated;
Dotted line—30-year soil samples: (- @-:-),
control; (--W---), Salicornia; (- A-),
Suaeda; (- x+:), Oryzae powder was
treated.

A8 gRmAe T A Fx Qo
ool 594 Lilie] 2 &Y 4%l A%
e ARME BN Fo2A 4EDd &

]

Hong et al.: Biological improvement of reclaimed tidal land soil 19

i s
(=1 5]
¥

1<, CO,with ORG. MAT./.J, CO, of CONTROL
3

INCUBATION TIME. w LEK

Fig. 8. The graph shows the values calculated by
dividing the respirations of each samples
treated with organic matters with those of
controls measured at each experimented
week. The legend on the graph cre the
same as those in Fig. 7.
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