The Korean Journal of Microbiology, Vol. 44, No. 3, September 2008, p. 237-243

Copyright ©2008, The Microbiological Society of Korea

= AL y ~ AL [ =] = =
AU HASTY FAE L MZRT ASSHH SY HlD
gksol! - =RIs - gAs
IBRICElm MRS, SRS 0 MSUEIKIRIe T

A A BAM A 99 A X Aeeld T kT FA R 33 f v A B SAS VAP E
& A3, Al FA 29 pHE 53404, 20599 pHE 4.1209019.0m, 2451 34 &2
2176+8% 2 A F et 24 veideh AR S 245 YA E O 3 57142 42 69.57 mMlg dry
soil, 153.72 mM/g dry soillZ el ow] A} 37 34 E o) glutamine, pyruvate, succinate, lactic acid % acetic

acid®] Fefo) ’é}-ri'%"d FA 2o vl 8 o 15459 ¥4 el A4 AR AT

9 ¢ 1690, A F5E

AV B

E o 20 B4 AEHAN S 4 FA 227 A3 DNAE 83} 168 rRNA-ARDRAR] <]

g AETRY 7‘“%5}1} EAS 715 A3, A5 FAE2RE 2l AR cdoned o, B, v, 8-
Proteobacteria, Firmicutes, Acidobacteria @ Actinobacteria®) 77 A $2¢] $AFUT, 2157 A EL g &
clone-2 o, 8-, v-Protechacteria, Actinobacteria, Acidobacteria, Planctomycetes, Verrucomicrobia .2] 3 Bacteroidetes
2] 871 ¢} A 5-Fol ¥ = 9o} Shannon-Wienerd o o] 8] Te}A A48 A& A3, AT A E A AF
239 Y=L 3.6322 AfeY R 24 vt on] PCA B4E AAE A, Clusters 1o 431 Z&
clone2 A5e]ly FA oA FHE clonee] 2.9, Clusters Hol| &3 clone?] 67%, Clusters IIo}] 43}
cone?] 63%7} 2WF $-A3 Eoko 2 HE 4 E clonel 2 91 o] A 2T A B A
FAT2E W 544 A5 54L Y

Key words [] 16S rRNA-ARDRA, humus, pine, quercus

A& Bk v
Balapol A Ay
2 B 1889 #
(soil organic matter)°] ¥
& B 913 wEo] 0‘] LHLH A= TH3T).
F2 o] Fofdle nAES AAETE 22l 44 o)
& 7Fsd 718 AS Rallske v EvNE PR A

(recalcitrant) &
H. 9/‘3 M-Od

HuA ¢

el e

38
ety

= Yo} S3% vigEel s wAHoR Bk 7k
. 71 elsh R o) 2R TS aoks Koy
# 7400 Bd AR o) sshy PAFRE 719, 27, o
PHLE R AR vl B S o] Ble 4 g
£ FPASE BT & Aol wsAThis). R =
HEAS AU EUUCE YRR EIFEE A
T wk oheh Role B Bo nANES FohigleaM B

% WISEE PN oloh

st 245 gl

*To whom correspondence should be addressed.
Tel: 82-42-829-7598, Fax: 82-42-829-7599
E-mail: kswhang@mokwon.ac kr

237

Malghe BougEE R
SEHTHE, 10, 22, 23, 27, 31, 32).
She BEAES A AE o]
R e o IR I e
HAdsA =ed]
?*Q% uf-¢-
FEAdTAE A ATl e
F ) ) ’§ _____ FRATRY ABEH 54

EE

g
0
>
i
i)

AR *J—*ral Lo}

oo
=
-

Fnes A% & 0
A7 ohe w1 FF Agolch. 2
: %u RAE W) TERY T2
AES}7] $l8hod 7%1 5‘7 P §x13F A9 vl
<1 A2 (Quercus acutissimayB I} A g ELetd
U (Pinus densiflora)d-& ZAIAR 8 Atk 2F 2
o] 2% Ecke 2 RE] ARE AF st eha 54
BAEZRE 27 DNAZS F23F9] 16S 1RNA 53

-
2
~

ez ooy 3o g

}\

B

X1

erﬂ‘%ﬂim
%Eﬂ:%

ol
}11
ol F



238 Songlh Han et al.

Lat°N) : 36°21'27"21
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Fig. 1. Sampling site of Qa (Quercus acutissima) and Pd (Pinus
densiflora) in Mit. Kyeryong, Korea.
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"Table 1. Some chemical and microbiological characteristics in a Qa (Quercus acutissima) and Pd (Pinus densiflora) humus forest soil

Humus - TC TN TP P,O; C/N rate Log No. of bacteria/g soil

sample P (mg/e) (mg/g) (mg/g) (mg/g) (%) TDC PC
Qa 5.3:04 173.81 0.97 0.99 0.23 17.8414.6 11.69 8.1
Pd 4.1+0.9 3221 1.48 0.67 0.15 21.76+8.0 10.5 7.83
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Fig. 2. Comparison of organic acid from Qa (Quercus acutissima) and
Pd (Pinus densiflora) humus forest soil.
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Fig. 3. Rarefaction curves for the bacterial clone libraries constructed

from Qa (Quercus acutissima) and Pd (Pinus densiflora) humus forest
soil.
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Table 2. The closest microorganism of the clone from Qa (Quercus acutissima) and Pd (Pinus densiflora) humus forest soil

No. of clone
Phylum Class Order Family o o
Proteobacteria Alpha Caulobacterales Caulobacteraceae 4
Rhodospirillaies Acetobacteraceae 9
Rhizobiales Rhizobiaceae 21 3
Bradyrhizobiaceae 5 3
Beta Burkholderiales Burkholderiaceae 19
Oxalobacteraceae 2
Gamma Legionellales Unclassified Legionellales 1
Xanthomonadales Xanthomonadaceae 20 2
Delta Syntrophobacterales Unclassified Syntrophobacterales 2
Firmicutes Bacilli Bacillales Bacillacea 1
Actinobacteria Actinobacteridae Actinomycetales Microbacteriaceae 3 S
Planctomycetes Planctomycetacia Planctomycetales Planctomycetaceae 6
Verrucomicrobia ~ Verrucomicrobiae Verrucomicrobiales Verracomicrobiales Subdivision 3 1
Acidobacteria Acidobacteria Acidobacteriales Acidobacteriaceae 12 20
Bacteroidetes Sphingobacteria Sphingobacteriales Sphingobacteriaceae 5
Total clone 76 74
Qa, Quercus acutissima, Pd, Pinus densiflora
AR 2USY £ E L HE2O HIS8E 54 ) re |
4719} 7} 16S tRNA ARDRA group S Z %8 Aihg o i ~aa
clonedl] thaled 16S rRNA 9471418-S A43}51, RDPIL (http://rdp. w0l P
cmemsuedu)E 1§51l ABEY 9N Aualolr. AelY
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Oxalobacteraceae), y-Proteobacteria (Xanthomonadaceae), 6-Pro- - i ]
teobacteria (unclassified Syntrophobacterales), Firmicutes (Bacillaceae), S ]
Actinobacteria (Microbacteriaceae) 123  Acidobacteria (Acido- Cluster 11
bacteriaceac)= 7709 Ao et w3 Ay 2l o 1 aistes BN SO .
EZRE MeE 34 cdoned o-Proteobacteria (Caulobacteraceae, PRS0t ") ¢
Acetobacteraceae, Rhizobiaceae, Bradyrhizobiaceae), [B-Proteobacteria T 4 T ACIL{]st(e'riE.l\
(Burkholderiaceae), y-Proteobacteria (unclassified Legionellales, ‘ ‘

Xanthomonadaceae), Actinobacteria (Microbacteriaceae), Acidobacteria
(Acidobacteriaceae), Planctomycetes (Planctomycetaceae), Verruco-
microbia (Verrucomicrobiales Subdivision 3) “1#]37 Bacteroidetes
(Sphingobacteriaceae)®! 8712] AlEao] #ol=] i},

AreEs 2uRy B2 E U Al Agsts E4
= HnAdES 23, Joeld FAEZRE 759 cloned] ¢
80%7} proteobacteria Al E70]. W, I & 50%7} Caulobac-
teraceae, Rhizobiaceae 12|31 BradyrhizobiaceaeE E el -
Proteobacteria A B2 1} Al Halge] AL
% 50%7} Proteobacteria Al 20| 3L Acidobacteria 7 5-70]
oF 30%°]1%10 ™, E3] Planctomycetes$} Verrucomicrobia =
Bacteroidetes |52 AUl BA RN BlEl= A Edt

20 ) ar) 0 $ 1 3 2%
BCT 1480 % PC2 0854 % PC1

Fig. 4. PCA analyses of 16S rRNA sequence data. Qa, Quercus
acutissima; Pd, Pinus densiflora.
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ABSTRACT : Comparison of Phylogenetic Characteristics of Bacterial Populations in a Quercus and

Pine Humus Forest Soil

Songlh Han', MinHye Cho?, and Kyung Sook Whang"** ('Department of Biotechnology,
Mokwon University, “Institute of Microbial Ecology & Resources, Mokwon University, Dae-

jeon 302-729, Republic of Kroea)

Chemical and microbial characteristics of bacterial populations were investigated in a quercus and pine humus
forest soil. Soil pH was 5.3+0.4 and 4.1£0.9 from each sample of a quercus and pine humus forest soil; C/N
ratio of humus forest soil was 17.84+4.6% and 21.76+8%, respectively. Total organic acid was investigated as
69.57 mM/g dry soil and 53.72 mM/g dry soil in each humus forest soil. Glutamine, pyruvate, succinate, lactic
acid and acetic acid of pine humus forest soil were 1.5~4.5 times higher than those of quercus humus forest soil.
As we evaluated phylogenetic characteristics of bacterial populations by 16S rRNA-ARDRA analysis with
DNA extracted from each humus forest soil. Based on the 16S rRNA sequences, 44 clone from ARDRA groups
of quercus humus forest soil were classified into 7 phyla: o, 8, ¥, 8-Proteobacteria, Acidobacteria, Actinobacteria, and
Firmicutes. Thirty-two clone from ARDRA groups of pine humus forest soil were classified into 8§ phyla: o, B,
Y-Proteobacteria, Acidobacteria, Bacteroides, Verrucomicrobia, Planctomycetes, and Gemmatomonadetes. According
to PCA (Principal Component Analysis) based on 16S rRNA base sequence, there were three main groups of
bacteria. All clone of Cluster I were originated from quercus humus forest soil, while 67% clone of Cluster I
and 63% clone of Clusters III were separated from pine humus forest soil.



