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Biological improvement of reclaimed tidal land soil (II)

—— Changes of soil-microbial populations in reclaimed tidal land-—

Hong, Soon Woo, Yung Chil Hah, and Kwang-Woong Lee

(Dept. of Botany, Seoul National University)

ABSTRACT

The soil of the reclaimed tidal land, located in Chogi-ri, Is. Kanghwa, Korea was used in
this experiment. The experimented soil samples were collected from 18 sites with its time
elapsed after the shore-protection works, soil-depth and the vegetation of saline plants, and
at each site samplings were conducted monthly from March through October, 1968, for the
purposes of examining the changes of microbial populations for the microbes such as bacteria,
actinomycetes and fungi, by using the dilution plate method.

The numbers of the microbes in these soils generally showed lower levels comparing with
those of other soils. The more time elapsed after the reclamation, the higher numbers of the
microbes inhibited the soils.

Higher populations were there in the surface soils than in the lower part of the arca. The
surface soils included comparatively better conditions in aeration and contents of organic
matter than in the lower part, and this fact was same as in general soils. However, not so
was this in the case of March, April and October due to the higher soil temperatures in
the lows.

At the experimental sites where the halophytes such as Salicornia were grown vigourously,
the more densly the plants grew, the higher populations of actinomycetes and fungi were,
but not in the case of bacterial population. This means, in this soil with dense Salicornia, it
is difficult to obtain good-natured soils in short time without a higher population of bacteria.

For the rapid utilization of the land soil, in this view of point, the methods increasing
the number of bacteria in the soil are needed as well as the cultivation and harvesting
Salicornia which indicated in the privious paper(Hong, et al., 1969a).

According to the results of this experiment, the changes of soil-microbial populations
in the reclaimed tidal land soil containing high salinity depend deeply upon the interrelations
of many environmental factors such as soil-salinity, soil-components and contents, concen-
tration of organic matters, pH, aeration, and air and soil temperatures, as in the general

soils.
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Table 1. Climatological environment of Is. Kang-hwa area in the period of March to Qctob-

er, 1968. Experimental sites for the study are located in the area.

\E lement Avetrage [ AV:’ erlz%fv o Total Total T Sunshme Sotii,(&, 5m)
- air tem evaporation | precipitation e '
Mo:til\\ (°C)p ‘ hu?ol/:j;ty I()mm) p nFm) ‘ Total hours | Percentage [ (%Pc}ﬁr')
Feb. —4.5 58. 51.4 11.7 239.7 77 1.0
Mar. 3.7 63. 82.3 46.2 250. 4 64 4.1
Apr. 11.0 59. 146.8 34.2 271.6 69 11.5
May 15.7 71. 130.9 50.6 187.8 43 16.5
June 19.3 78. 169.6 26.5 248.4 56 20.4
July 23.7 87. 124.0 300.8 128.9 29 24,1
Aug. 24,5 81, 152.2 360. 8 227.9 54 25.6
Sept. 20.7 717. 123.9 93.9 224.1 60 23.3
Oct. 13.2 75. 88.4 80.5 200.9 58 17.6

EFAAE RET £Lo) BEIT ARITLEL ¥ 424% 24 U9 @iHped we H@ojd
% 5~10°C 7k o ®3 @k (0.5m)E 1~ FHB L B KGERT o9 Eaka?ﬁ%oﬂ
6°C7t o Bt Abdelnh H e Table 2004 xole ulop e} 0=
olF =8 pH, 4=, AGUD Bt §1 Tl 79.20%2 sb% mm, 5 MS £ Ftol 4
Wl A el® dagh vk gk, 2 F pHE 5,569 40.4%2 b Ay AdesDe Aege =
A 7248 E] S Hbdol 6.8LTFY  gagel wold 4% P welezd 547
e R a Qe B AR H1 122ppm A9 AR WA Wen 9 A ges %
A Hx 1,813.25ppm & Mg Fe 1 ke w4 gy (Hong, et al, 19692), &% A4l%
A EE delvh £ LY BATKES 29 F A% AL nel Fxm v,

Table 2. Average soil moisture and its rates to the maximum water-holding capacity
in each experimental site. A, soil moisture(%); B, percentages of soil moisture
for the maximum water- holdmg capacities.

\\ Soil O-year 5-year NS 5-year FS [ 5-year MS [ 10—year Contro]
Percentage - J—
A

— B‘ B A B
por| A [ 5| & |5 |alb aln |
Surface 29.2 77.2 21,0 51.2 21.4 43.7 21.0 40.4 26.0 52.0 380.8 62.9

50 cm 30.1 79.2 22.6 61.9 22.9 58.7 24.5 62.8 24.6 66.5 22.7 58.1
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Table 3. Numbers of bacteria per gram of dry soil counted monthl yin each experimental
site. S, surface soil; L, soil of 50cm-depth; NS, no Salicornia grown at the
sites; FS, a few Salicornia grown; MS, many of Salicornia growing.

(x 109
~ Month | i T | -
\\ Depth Mar. Apr. May ‘ June July Aug. ‘1 Sept. | Oct.
Soil Lo 3 i
Tidal S 22.4 22.8 7.1 8.0 4.8 7.8 12.4 10.7
Land L 21.0 20.0 5.1 5.5 2.1 4.3 7.1 6.6
5-Yr. NS S 22,0 7.6 15.2 19.7 11.3 14.7 31.3 14.8
L 18.4 8.2 8.0 10.3 4.5 4.2 16.3 2.0
5-Yr. FS S — -— — — 13.8 40.1 18.6 62.0
L — — — — 6.7 28.0 7.5 20.7
5-Yr. MS S — — — — 20.5 18.0 5.0 4.4
L — - — — 6.0 2.3 5.5 3.8
10-Yr. S 6.2 7.0 23.1 47.8 19.7 89.2 7.8 25.2
L 21.2 21.8 13.5 39.4 8.4 71.3 2.3 23.1
Control S 34.7 51.3 59.5 57.4 50.8 74.6 71.2 62.2
(30-Yr.) L 50.2 47.1 35.3 30.5 22.0 37.3 25.8 33.8
40} )
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Fig. 1. Changes of bacterial populations from
March through October, 1968 in each exper-
imental site located at Chogi-ri, Is. Kanghwa,
Korea. (a), soil of tidal land; (b), 5-year
soil after dike construction; (c), 5-year
soils on which a few(broken line) and many
(solid line) of Salicornia were growing; (D,

soil;

10-year (e), control; (@), surface;

(QO), under soil.
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g % 5 Agdh o] FAL dutzake] A9} Hu 71 8ol e OfE+io] 9ol A bacteria
22 ol Boko] MM e B S@ERE, K o gt Aede wkd Avide "Age] o
T, BEY L BRREEY Hd ¢ Ade Fz H Alzstol Table 464 nedFulg o]
8 Aotk (Waksman, 1952, and Currie, 1961). 7K Aol & =of KRGl =74 = kGa
A CTIRH @S Fipel w2 bacteria o) M Kol FREMAESS BAREM W Hgssu
8 uxl #ffol & % bacteria o] #7} F71 o) 60%E 23g 79.29%F ey @ Zola A}
7?:‘* ek o] Aol A ogita) g oh(Katzmelson, 1959). Si-gtare] o elzmer
£ Qg4 QA o §il(Hong, et al., 1969a) 2} vl w3 A2 Salicornia 4% HhBholl 4 2) bacteria
°ﬂ "1 o= #ul ghRo] salinity 7} 4fEghe] we} FHE DA 4A4dn 9 AFdud 28y
ZASHE A gATSE Adom wo} o= 49 X A"dA o e AL o Zl’ﬁi%“ﬂ salinity
HWOoES e RS 9L ¢ S+ s o ol 7B 2 o]AFE BAS Q= Ao m yud
Table 4. Numbers of actinomycetes per gram of dry soil counted monthly in each
experimental site. Meanings of symbols are same as in the Table 2.
(x10%)
""ff%l\—i—r:M&lth* ’7 SR VI*—*’ T T T S
W\\ Mar. Apr. | May June July ' Aug. Sept. Oct.
Soi o~ o ] '
Tidal S 32.1 40.9 30.4 15.7 42.4 4.0 7.6 3.7
Land L 34.5 54. 2 36.6 8.6 14.4 2.0 2.4 8.1
5-Yr. S 22.9 57.6 41.2 11.4 32.0 2.0 9.6 0.3
NS L 23.2 39 4 20.4 8.0 11.5 8.0 15.2 2.5
5-Yr. S —_ — - — 110.8 8.0 6.0 4.3
FS L — — — — 104.8 1.6 2.0 14.8
5-Yr. S — — — - 104.0 19.0 4.8 3.3
MS L — — — — 50.0 19.5 2.8 1.4
10-Yr. S 25.1 13.4 14.0 17.3 59.0 34.0 9.6 3.1
L 10.4 39.6 35.4 15.4 27.5 6.0 1.2 1.4
 Comtrol S 136.2 1958 127.5 7.8 216.0 68.8 84  12.5
(30-Yr.) L 167.5 173.2 72.6 37.2 183.6 16.0 3.2 2.1
{a)
so} 8o} (b)

Numbers/gm dry soil, {X10%)

8 1o

7
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Month

186

Numbers/gm dry scit, (xi0%)




.Dec., 1968] Hong, Hah and Lee: Biological improvement of reclaimcd tidal land soil( Jf) 187
120} {c)
15)
2 80 (d)
—1oo} 5
3 K3
5 Feol
£ 80r \ o
G \ %
@ £
b l’.\. 2
= v ﬂ
S \ 3
B COr 2
p=)
\ z
3 4 5 & 7 8 9 10
Month

7 8 9 10
Month
{e)

%
= 20f
E
>
5 16
£
o
~
wi
3
2 12
3

8

4

o Iy 1

3 4 S 6 7 8 9 1o
Month

a1 c}(Clarke, 1966).

Actinomycetes £ FF 20 F4F o A
FApE o] bacteria &} f-Alelo] #MRABEOl SRR
W S8R S0 BAEE 2o A& 4R
W AzFAE A A za
o] pH 5.0 ¢l 8toll A= s Ro] Hiiks o] pH 6.0~
7.50A b A RS gdEd o 94 Eogs

o] 2-& pHel o=

187

Fig. 2. Changes of actinomycetes populations
in the period of March to October, 1968 in
the reclaimed tidal land of Chogi-ri. Alph-
abets have the same meanings as in Fig. 1.

7155 et Sig Festn dagstdx
dgg geozHN L v SFE T A4 E %}
a gl= el

A 74482 459 actinomycetes o] #E ddt &
k9 15x10°el Hhate - AL H7E dEa
A&-& R (Hong, et al., 1969a) 4 L& v}

9tzro] Pint- e pH A} =S4 2 ya saline soil
olehe Hfkel I ds Aol ot} AmEY. T
#i 48] ko)A actinomycetes ] HE WMES ¥

? Fig- 2014 w55 wpepzkol 7 Bl #£#o
g ol ouHsia ERez 48T 5 U3

21t 349 3% pHZT 6.11019d 7 Al
o 7.00% A5HEAeR wo pHAE A7
Actn YAHd. FRLfEe] & HE5 actin-
omycetes 8] A& B ol ¥ LPdFF
337} B AL bacteria o H -9} A A
& dEhd .

aer2 o FREE bacteria & 7 -%-9 2o A
2 Atz"el, 29 bacteria o] 7 %9 oiE Ao
0%+ 54 MS J-iflo] actinomycetes 7} -
AHolth, = 54 NS4y} 04 ol actinomy-
cetes 7} wro] 2 = o] it} o] = PR (Hong, et al.,

7ol

[o



138 KOR. JOUR. MICROBIOL.

[Vol. 6, No. 4

Table 5. Numbers of fungi per gram of dry soil counted in cach experimental site.
Meanings of symbols are same as in the Table 2.
(x109
A\M&im | = ,
w Mar Apr. May June | July Aug. Sept. ! Oct.
Soil ™~ : .

Tidal S 35.0 18.4 40.0 32.0 17.5 30.0 32.0 7.3
Land L 44.1 38.2 26.0 24.0 5.0 12.0 10.0 7.5
5-Yr. S 59.0 51.0 33.3 80.0 10.0 48.0 20.0 12.0
NS L 97.0 62.5 50.0 30.0 7.5 38.0 8.0 6.6
5-Yr. S — — — — 60.0 47.5 27.5 8.0
FS L — — — - 52.5 22.0 16.0 6.5
5~Yr. S — — — — 37.0 20.0 55.0 7.3
MS L — — — - 10.0 7.3 28.0 3.3
10-Yr. S 14.0 92.5 42.0 104.0 22.5 56.0 8.0 13.7
L 22.0 60.0 22.0 55.0 5.0 24.0 10.0 20.0
Control S 36.2 50.1 48.6 46.7 50.0 48.0 52.0 17.0
(30-Yr) L 43.7 53.6 41.2 24.8 20.0 20.0 24.0 10.0

1969a)2] Table 2 ¢} Table 7 9] A& ¥ 5F0]
Aelek A4, & 54 MS £ 0 L4 5
£ NS Lt 47159 @] =& wxle] sali-
nity 7} W& ¥ A FAIL G Aeleh 4
2

L9 Zolo] W2 actinomycetes 8] SHE 5K
#el 22 3, 4, 5 A E 7129 9% HA ¢
TRl k3t witvt (Table 1 3 Table 4 #2).
28y Ride]l 226, 7, SAdE 7129 g&e
ol Wi FEd z 447t wekch

Fungi & A&7 L@l 42 B, # 200 %
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Fig. 3. Changes of fungal populations in soils
of reclaimed tidal land at Chogi-ri. Alphabets
have the same meanings as in Fig. 1.
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