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Investigation on Forest Soil Dynamics at Onsan Industrial Estate
and Mt. Mani by the Assay of Dehydrogenase Activity,
Denitrifying and Sulfur-Reducing Bacteria'

Hyun Park?

2 o

£ dTe B 54 BAS 9%, 3 e fdss AdR % €9ais 849 WAE
AHED, FFHege Y EQUAL FAE Yt 272 €52E4E €42 & UsA
of thste] mAF Aelr}, 2o AR kgt Fulst sty FHAAQ A3s vyt
Al Zzt Ay g9adE AA, F 00 JEE R £ AFE Sysidded, sha &
o2 2ALgE Fulo gt Mo §r1F, As, FEAA 5 FFel Fol rIAEY FF
Feld Aoz AAZG, 9, @AFol AU EL A Aoyl ¢y W, FFAaEL
4L Aol A7lel] ot M-S Folo] dehe] F FF] AR ARyl Blste WA 2
ZaA vrebseh, =R, Feadiss RS #4394 A de AR AAAe R1ER
F(r=0.53, p=0.004), Ad3(r=0.41, p=0.008)-+ C/Ava. P v &(r=-0.52, p=0.001) 5= wlaL
A ¥ ARRAE b, webd, ved BAE Adof wlart sbedide o dFRES
AR gekste] ey, 2] FHE Aotste AE2AM BFELELE $4F 5 oS
Aoz oAz},

[

r‘-ra;;_,'

ABSTRACT

This study was conducted to figure out the relationships among soil chemical properties and bacterial
biomass related to denitrification and sulfur-reducing and the activity of dehydrogenase, and ultimately
to consider the usefulness of dehydrogenase activity as a tool for evaluating the dynamics of forest soil
ecosystem. Four sites were selected for the collection of soil samples within two regions(Onsan industrial
estate as a polluted region and Mt. Mani at Kanghwa island as a clean area) with two forest types
(coniferous and deciduous stands). The soils of Mt. Mani showed higher amount of organic matter, total
nitrogen and available phosphorus than those collected from Onsan industrial estate, which indicated
that the soils were more beneficial for microbial growth than those of Onsan. The dehydrogenase
activity was more sensitive than the denitrifying bacteria or sulfur-reducing bacteria since the activity
was significantly different between the regions and season while the two bacterial biomass were not
significantly different between the two regions. In addition, the dehydrogenase activity showed relatively
high correlation coeffcients with organic matter(r=0.53, p=0.004), total nitrogen(r=0.41, p=0.008)
and C/Ava. P-ratio(r=-0.52, p=0.001), which was thought to be closely related with microbial activ-

! g 19984 2H 16H Received on February 16, 1998.
2 9)qled 79 A1du] €3} Div. of Forest Microbiology, Forestry Research Institute of Korea.
(e-mail: ParkHyun@hitel . net)

- 106 -



 mEAERLE ST, 19985 3H 107

ity. Thus, the dehydrogenase activity was thought to be a useful index of soil ecosystem dynamics
with considering that the technique need to be applied with the same soil texture for the comparison

of the activity as other researchers indicated.
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Table 1. Physicochemical properties of soils collected from four stands used for the experiments,

Region/forest soil  soil OM total PO K Ca Mg Na g,
£ type texture (%) N(%) (pm)  (extractable, me/100g) (PPM)
Ul conifers B, SiL.  4.47 4.56 0.19 5.22 0.16 0.98 0.29 0.19 147.8

san
deciduous B3 Sil. 479 4,57 0.23 9.34 0.20 2.70 0.94 0.19 65.3
conifers B SL 4.57 6.33 0.27 18.97 0.11 0.53 0.18 0.16 86.67

Kanghwa

deciduous B3 L 4.70 9.18 0.38 41.27 0.15 0.63 0.17 0.18 51.7

& YAzl 7 2% 2949 2ok (Brown
forest soils)®] WFol %3z A& 25 5cm
ojel FAE velligiAT, EAS v EF o
Batd 54 2 A9 JIHpEE ox
zto] & vhebuiick(Table 1).
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A3t (Alexander, 1982). FAl«l 10g9 E
FARE Az 105TE 484 Ax % &
& EA3e ZAF% 1g9 bacterial colony
forming unit-& A slgic}.

AF 2AHE 93lAE 109 SF50] KNOs
0.5g, nutrient broth 8.0g% Y& A==
ALg-sle] 257t whekslolci(Tiedie, 1982). 34l
g7 149 F5d KHPOs 0.5g, NHyCl
1.0g, CaS0s 1.0g, MgS04-7TH0 2.0g, Sodium
lactate 3.5g, Yeast extract 1.0g, Ascorbic acid
0.1z, Thioglycollic acid 0.lg, FeSQs TH:O

0.5g%& H7bak miA|dellA 357 wiokdh ¥ &4
AAE9] APAEE A9 cH(Neal, 1985).
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=(),052] 3¢+ Duncan's multiple range test f71E ekt AAa gk A7ld gE A
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Fue) 2ok A4EIL A9 gE Aoz Ael  o® 239

e ole g, 1ol eAMER e woF  obge, C/N-ratio(REH)E= 11.5~16.59 4
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(Table 1), &4H3= Ao moto] #spwalyg Ayl A3 A=A, C/Ava. P-ratio(Ri#H) <
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Table 2. Soil physicochemical properties of soil surface(0~5cm) collected from Ulsan and Kanghwa
{mean *standard error, n=5)."

moisture organic total N available
content(%) matter(%) (%) P20s(ppm)

Ulsan  spring  conifers  33.051.5° 4.37+0.03° 4.53%0.25° 0.19=0.01° 6.4=0.3°
deciduous  27.4+0.7°  4.70£0.03  5.34%0.21° 0.26+0.01° 10.9+0.9°

summer conifers  35.8+0.7° 4.57+0.01° 4.58+0.31® 0.19+0.01* 4.1+0.5
deciduous 24.8+0.8" 4.87+0.08° 3.80+0.20* 0.19+0.01> 7.8+1.8°

Kanghwa spring  conifers  23.8%2.4° 4.52+0.04° 6.18%0.66* 0.26+0.02° 22.7+2.8
deciduous  34.4%2.5° 4.70+0.04° 8.19+0.81° 0.34=0.07° 49.6+8.5°

summer conifers  15.8%3.4° 4.61£0.04" 6.47+1.10° 0.28+0.04" 15.3%+3.1°
deciduous 24.6%1.9°  4.700.04° 10.16=0.57° 0.4170.05° 34.6+4.2

* The same letters indicate that the values in each column were not significantly different at the
5% level.

region season forest type soil pH

Table 3. C/N- and C/Ava. P-ratio of each soil samples collected from Ulsan and Kanghwa(mean =+
standard error, n=>5).*

treat Ulsan(Onsan industrial estate) Kanghwa island(Mt. Mani)
coniferous stands deciduous stand coniferous stands deciduous stand
ratio spring summer spring summer spring summer spring summer

C/N 13.5+0.4" 13.70.6° 12.1+0.1° 11.5+0.3" 13.7%0.8" 13.2+0.3" 16.573.4" 15.2+1.9°
C/P 4100£300° 6700+400° 2900:+200° 3300*600° 1600+100° 2500+200° 1000=200° 1800+200°

* The same letters indicate that the values in each row were not significantly different at the 5%
level.
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cHDicks} Tabatabai, 1993). %%, Eof vl &l
9lslo] BH|EE 24E Aiar HEYAY 2%H
2183 TRAT B AdE EAEA 2 A
A2 FeE 23 =72 $49Y &
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Table 4. Biochemical properties of soils collected from Ulsan and Kanghwa(mean *standard error,

n=5)."

. denitrifying sulfur-reducing dehydrogenase
regon season  forest type log(no. of bacteria/g soil) (zg TPF/g soil)
Ulsan spring conifers 3.8 t 2.54* 4.82 + 3.51° 32.86 + 3.84°

deciduous 4.25 + 2.94° 5.52 = 4.21° 22,15 *+ 6.25°

summer conifers 6.98 =+ 5.67 4.67 * 3.36° 52.66 = 7.41°

deciduous 6.13 + 4.82° 5.21 + 3.90° 82.04 £ 6.11°

Kanghwa  spring conifers 3.88 * 2,57 6.10 + 4.79° 147.3 * 26.2°
deciduous 3.84 * 2.56° 5.39 + 4,08 159.4 + 10.6°

summer conifers 6.76 £ 5.45° 5.02 + 3.71° 226.1 = 19.3°

deciduous 7.16 + 5.85° 5.29 + 3.98° 250.0 + 47.8°

* The same letters indicate that the values in each column were not significantly different at the

5% level.
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