Jour. Korean For. Soc. Vol. 100, No. 4, pp. 681~686 (2011)

LEDLER

JOURNAL Or KOREAN FOREST SOCIETY

LSAIEE MEEY DdEd ¥ SHSEY B

SRR A
S| E2tlate, A A AN AT

Distribution of Microflora and Mesofauna in the Forest Soils of
Gwangneung Experimental Forest

Kee-choon Park' and Jung Wha Chun?

'Department of Herbal Crop Research, Rural Development Administration, Chungbuk 369-873, Korea
“Division of Forest Ecology, Korea Forest Research Institute, Seoul 130-712, Korea

Jinu Eo', Byung Bae Park™*,

2 o B AT 532 FEAEYE A9 HAFdH RN BEY Lot rEST THEES w22 v
e 9 FHshe Aotk EY rAESS 011112111 s P(PLFA) ARE o|8sle] 1 UEAEE ¥, &
PEEFS AFH raEATEY UEE AT vJAE PLFAXEE BZHT AZolA =94a, A o
£ Aole AUth A% HER AZTA =gow, FFolidad A5 ““:L AT EGRT €959 BEY
ol =A Yelsth rlAEAFE SOl BEE7|S @Sl Hadses A nA8ATE EE 4% 42%
S 27 HAo Mad #30]E YEYE PLFA A E7} ol&S 44 P~ FTEEES gt o JBATE
Ao, o]AL o] XY EYA Algd} FFolg FHOE 3 “401‘3* gAo] o] i JIFS Fre AL
UeRAL o]8dt dxts 83X Y EGNE BxE 2 B9 Zold JFS won Agie HEAH o
TS FIYSES & 5 UL

Abstract: The aim of this study was to investigate the distribution of soil biota across forest types and soil
depths in Gwangneung Experimental Forest. We selected 5 sites, which are 3 deciduous- and 2 coniferous
forests. The abundance of microflora in these areas was analyzed by the phospholipid fatty acid (PLFA)
indicators, and the density of mesofauna was measured by the abundance of nematodes and microarthropods.
The abundance of soil microflora was higher in the A layer than in the B layer based on the PLFA indicators,
but there were no differences between deciduous and coniferous forests. Average density of nematodes was
higher in the A horizon than in the B horizon. The density of fungivorous nematodes was higher in the
deciduous forests. Mean densities of Collembola and Oribatida were 44% and 42% of microarthropods in soil
samples, respectively. The results of microbial PLFA indicators were significantly correlated with the density of
their consumers, which reflected that the food web in fungi- and bacteria-based soil developed in this forests.
This study suggested that the distribution of soil organisms largely separated by soil depths and was slightly
affected by the forest type in the Gwangneung Experimental Forest.
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T Q7] ol o]E9] A7t 838 tH(Hanel, 2010;
Heneghan ef al., 2004; Neher, 2001).
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A3(Lee ef al., 1987), T TE M= AF, &7,
Lol Fe dxol gk A7t R tH(Park er al,
1996; BF5-3 &, 1996; FA 2 5, 1998). f-7]1=2] &3l
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1. ZAKK| 7HE
2 A9 Ade F5AEHEKEF, Kwangneung
Experimental Forest)ol| A o]|ZH Tl FEAIFH-2 A2
A BAZ ko2 30 km BolA QAL AJHA] WAL
2,240 haolt}, ZAHEE A EHe] 2R f99(127°831"
~127°10'14" E, 37°44'30"~37°4521" N)o|H &f'&3. 55~533
m el IX|EFAL AT AP ZAE 10° F =] A
o7 FE FAE o] R Stk sEATt F2 A
M AL rdo] s, ST (Quercus serrata),
A YT (Carpinus laxiflora), 7FXEFe (Carpinus cordata),
A2 (Acer pictum)7t 95 o, SEAL7E B
A el = ZF-(dbies holophylla), 30N 5-(Pinus koraiensis),
T3 5-(4bies koreana)’t ZHE QA THChun et al,

2007). ©] A& 5L Y %53 (monsoon climate)

Table 1. Characteristics of experiment sites.

€& F3 7AZ3H(continental climate) 7] 50|t} AH
7]&& 11.3°Co| AL A%+ ZFr2 1,363 mmO|THLim
et al., 2003). 92 37 H I (granite gneiss)o|™H B
& A E % (brown soil)oll 4813, Hi EAIS 52
cm, EAlS YES AIUER pHE 4.2~528 kAot
(Lim et al., 2003).
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TH(Table 1). ZAFF Z7]= 20m*x20m = 30 mx30m
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AR FEf 9%t F]&o] §laL &M 1 m o)
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2 &A EGAE 9 TH5E A o] 83T
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4. 0’48 PLFA 24

214 9 EAlof mE mA YT S 8R0S Yol
3ty AX AR ®FAHPLFA, phospolipid fatty acid)S
Peacock er al.(2001)] Whel whe}l ohe-3} 7o) HA18k)
o FAAZ & YR AS EFAIE 5 goll chloroform(4

Forest type Sarsrlli) éed ]?:LS? L:{]e)a Dominant species
Site 1 Deciduous forest 20m x 20 m 34.0 Quercus serrata, Carpinus laxiflora, Carpinus cordata
Site 2 Deciduous forest 30m x30m 21.5 Quercus serrata, Carpinus laxiflora, Carpinus cordata
Site 3 Deciduous forest 20m x 20 m 36.1 Quercus serrata, Carpinus cordata
Site 6 Coniferous forest 30m x30m 355 Abies holophylla
Site 7 Coniferous forest 20m x 20 m 18.0 Abies holophylla
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mL), methanol(8 mL), buffer solution(3.2 mL, pH 7.4)<
E3ste] X @S FE3F F ilicic acid column©- 2 neutral-,
glyco- 3 phospho-lipidZ #&]3led, MIDI Sherlock
Microbial Identification System(MIDI Inc., Newark, DE)2
2 AL 44 9 it AA PLFA oA F&
A AR Li e al(2006)2] Wl w2 A EES ©]
gate] AAke BT 2 AR FA AR 3 E
TEAR 73 19:08 7R FEE It AN
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20:002 A FAHEO 2 ARSI S80S 16:1 oTt,
A7 cyl19:02 ARSSFTE 23 S o] A3 A
WARS 18:1 o7c, 19:0cy ®8c, 17:1 w8c, 1 Y2
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3 FAFE BT o] R3uTh FHolE 182 w6, 9¢, W
A& 10Mel6:0, 10Mel7:0, TBSA10Mel8:0, T2
16:1 05c& ©-&-3FATHLI ef al., 2006).
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Table 2. Microbial characteristics analyzed by the PLFA indicators for microorganisms in soils at different soil depths and sites.

Forest type GG Aero/ Sat/ Cyclo/ Bacteria ~ Fungi Act VAM Total
anaero unsat pre (PLFA nmol g™' soil)

A horizon
Site 1 Deciduous forest 1.34* 0.98° 1.14* 0.82% 24.5% 5.7° 5.7% 1.7 57.8%
Site 2 Deciduous forest 1.73* 1.o1° 0.83% 0.84% 23.9%¢ 43%  49* 1.6® 50.3%¢
Site 3 Deciduous forest 1.28° 1.62* 0.91* 0.56° 20.2%° 420 49% 1.7 47.3%e
Site 6 Coniferous forest 1.40° 1.14% 0.98% 0.85% 19.7%¢ 4% 4.4 1.5% 43.8%°
Site 7 Coniferous forest 1.80° 0.92° 0.92* 0.91* 28.6™ 5.5% 6.7 2.0 64.2°
B horizon
Site 1 Deciduous forest 1.65° 0.85" 1.07° 1.00* 14.1% 3.0% 29 1.0° 31.0°
Site 2 Deciduous forest 1.20° 1.03 0.96 0.82* 15.8¢ 2.3¢ 4.0° 0.9 33.4%
Site 3 Deciduous forest 1.29* 1.20° 0.91° 0.72* 14.4% 2.8 3.5 0.9" 31.4%
Site 6 Coniferous forest 1.39* 0.79 0.93* 1.04* 14.4° 1.9° 3.7 0.8" 29.5¢
Site 7 Coniferous forest 1.30° 0.88" 0.98* 0.92° 16.8 3.2% 440 1.1 37.2%

Values indicated by the same letter are not significantly different within the same column including the A and B horizons according to
Tukey's test (P < 0.05). ‘G-’, gram-negative bacteria; ‘G+’, gram-positive bacteria; ‘aero’, acrobic bacteria; ‘anaero’, anaerobic bacteria;
‘sat’, saturated fatty acids; ‘unsat’, unsaturated fatty acids; ‘cycl’, cyclo fatty acids; ‘pre’, the precursors of cyclo fatty acids; ‘act’, actino-

mycetes.
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Table 3. Chemical properties of the soils at different soil depths and sites.

Forest type Moisture pH EC NO; Av.P,O, TN T-C C/N oM
(%) (dS/m)  (mgkg) (mgkg)  (gke) (gkg) (%)

A horizon
Site 1 Deciduous forest 46.4% 4.8 0.3 16.2% 3.4 0.7¢ 4.2% 6.1° 7.2%
Site 2 Deciduous forest 57.1# 4.7° 0.3® 27 4% 17.8% 0.8% 6.2° 7.7 10.6°
Site 3 Deciduous forest 2729 5.1° 0.2°¢ 15.2% 2.6° 1.2¢ 3.3%d 2.7° 5.7
Site 6 Coniferous forest ~ 37.5*¢ 5.3 0.4 36.5° 25.1° 1.3¢ 4.7%® 3.6° 8.1®
Site 7 Coniferous forest ~ 30.6™ 4.7° 0.2°¢ 13.5% 23.2% 1.7% 4.5° 2.7° 7.8°
B horizon
Site 1 Deciduous forest 38.8>¢ 4.8 0.2b 10.3¢ 2.2° 0.9 2.8% 2.9° 4.8
Site 2 Deciduous forest 44 5% 4.8 0.2b 19.0% 3.0 1.1% 3.6 32° 6.20d
Site 3 Deciduous forest ~ 26.5¢ 5.1° 0.1¢ 9.7° 2.6° 1.6° 2.1¢ 14° 3.6
Site 6 Coniferous forest 28.2¢ 4.8 0.2% 15.9% 11.6® 1.9 2.9 1.6° 5.0%
Site 7 Coniferous forest ~ 27.7¢ 4.8° 0.2 9.6° 5.3% 228 3.20d 1.5° 5.5%d

Values indicated by the same letter are not significantly different within the same column including the A and B horizons according to

Tukey's test (P < 0.05).

Table 4. Abundance of nematodes including S trophic groups in the forest soils of Gwangneung Experimental Forest.

Nematodes (Ind g™")

Forest type
Bacterivores Fungivores Herbivores Omnivores Predators

A horizon

Site 1 Deciduous forest 11.12%e 2.0 3.3ac 2.8° 0.9%®
Site 2 Deciduous forest 18.0° 1.8 4.5% 0.7° 1.2°
Site 3 Deciduous forest 20.1° 2.8° 5.3 1.5% 0.9®
Site 6 Coniferous forest 7.6>¢ 0.4° 1.6®¢ 1.0° 0.1°
Site 7 Coniferous forest 12.1® 0.3° 0.9% 0.5° 0.4®
B horizon

Site 1 Deciduous forest 2.3 0.4° 1.5% 0.5° 0.1°
Site 2 Deciduous forest 4,6>d 0.8 1.1% 0.5° 0.2°
Site 3 Deciduous forest 6.8>4 0.7° 2.4 0.7° 0.2
Site 6 Coniferous forest 1.3¢ 0.1° 02° 0.2° 0.1°
Site 7 Coniferous forest 3,10 02" 04° 0.2° 0.1°

Values indicated by the same letter are not significantly different within the same column including the A and B horizons according to

Tukey's test (P < 0.05).
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Table 5. Abundance of microarthropods in the forest soils of
Gwangneung Experimental Forest.

Microarthropods (Ind 100 mL™)

Forest type
Collembola Oribatida Mesostigmata

A horizon

Site 1 Deciduous forest 3.7 13.8% 2.1%
Site 2 Deciduous forest ~ 10.3° 3.34 L.1°
Site 3 Deciduous forest ~ 9.0° 254° 3.7*
Site 6 Coniferous forest 7.7 3.34 2.0
Site 7 Coniferous forest  20.3* 16.3® 4.4
B horizon

Site 1 Deciduous forest 2.7° 5.7%¢ 1.3°
Site 2 Deciduous forest 4.8° 249 1.4°
Site 3 Deciduous forest 2.9° 3.54 1.8%¢
Site 6 Coniferous forest 7.2° 2.6% 1.9%
Site 7 Coniferous forest 4.7° 5.9 2.0™

Values indicated by the same letter are not significantly different
within the same column including the A and B horizons according
to Tukey's test (P < 0.05).
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