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Abstract - Today, the weather is changing continually, due to the progress of global warming. As
the weather changes, the habitats of different organismswill change aswell. It cannot be predicted
whether or not the weather will change with each passing day. In particular, the biological distri-
bution of the areas climate change affects constitutes a major factor in determining the natural
state of indigenous plants; additionally, plants are constantly exposed to rhizobacteria, which are
bound to be sensitive to these changes. Interest has grown in the relationship between plants and
rhizopheric microorganisms. As a result of this interest we elected to research and experiment
further. We resear ched the dominant changes that occur between plants and rhizospheric organ-
isms dueto global warming. First, we used temperature as a variable. We employed four different
temperatures and four different sites: room temperature(27°C), +2°C, +4°C, and +6°C. The four
different sites we used wer e populated by the following strains: Pinus densiflora, Pinus koraiensis,
Quercus acutissima. We counted colonies of these plants and divided them. Then, using 16SrRNA
analysis we identified the microor ganisms. In conclusion, we identified the following genera, which
were as follows: 24 strains of Bacillus, 6 Paenibacillus strains, 1 Pseudomonas strains. Among
these genera, the dominant strainsin Pinus densiflora was discovered in the same genus. Additio-
nally, those of Pinus koraiensis and Quercus acutissima changed in both genus and strains which
changed into the Bacillus genus from the Paenibacillus genus at 33°C.
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Table 1. The sequence of 16S ribosomal DNA primer

Primers Nuleotides sequence (5’ — 3)
16Sribosomal DNA primer_F AGA GTT TGA TCCTGG CTC AG
16Sribosomal DNA primer_ R~ GGT TACCTT GTTACGACT T
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A} (Pinus densiflora) 27°Cell A= Bacillus sp.<}
Bacillus ginsengihumi, 4~1} 29°Cel| A= Bacillus sp.¢}+
Bacillus ginsengihumi, 4~u}# 31°Cel| A= Bacillus sp.2}
Bacillus ginsengihumi, 4~v}% 33°Cell A= Bacillus sp.<}
Bacillus ginsengihumi, Bacillus arbutinivorans’} z}z} -
AFoz HHel 7 £x4= Badllusdel S5
o] &l

A} (Pinus koraiensis) 27°Cel| A= Bacillus sp., Paeni-
bacillus sp., Bacillus altitudinis, A+ }5 29°Cel| 2] = Bacil-
lus sp., Paenibacillus tundrae, Bacillus flexus, 2% 31°C
o]| /] Paenibacillus tundrae, Bacillus megaterium, Bacillus
licheniformis, 2k }5- 33°Coll 4] = Bacillus sp. cp-h57, Ba-
cillus ginsengihumi, 7} =% =2 Paenibacilluse} Bacillus
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Table 2. Identification of isolated strains from site A of awild Pinus densiflora community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16S rRNA % identity
A-27-1 Bacillus sp. BBAR-01d (FJ217187) 16S rRNA F: 100%, R: 99%
A-27-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16SrRNA F: 100%, R: 99%
A-29-1 Bacillus sp. Y X (DQ883446) 16S rRNA F: 100%, R: 99%
A-29-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16SrRNA F: 99%, R: 99%
A-31-1 Bacillus sp. Y X (DQ883446) 16SrRNA F: 99%, R: 99%
A-31-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16SrRNA F: 100%, R: 99%
A-33-1 Bacillus sp. Y X (DQ883446) 16SrRNA F: 99%, R: 99%
A-33-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16SrRNA F: 100%, R: 99%

A-33-3 Bacillus arbutinivorans strain BQN3L-02d

16S rRNA F: 100%, R: 96%
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Table 3. Identification of isolated strains from site A of awild Pinus koraiensis community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16S rRNA % identity
B-27-1 Bacillus sp. B02 (2010) (HM209345) 16S rRNA F: 99%, R: 98%
B-27-2 Paenibacillus sp. B2 (2008) (EU876668) 16SrRNA F: 100%, R: 99%
B-27-3 Bacillus altitudinis strain 124Y G55Y'Y 12 (FJ174661) 16SrRNA F: 99%, R: 99%
B-29-1 Bacillus sp. J5 (EU372974) 16SrRNA F: 99%, R: 97%
B-29-2 Paenibacillus tundrae strain Ab10b (EU558284) 16SrRNA F: 100%, R: 97%
B-29-3 Bacillus flexus strain IMC-UBL 24 (HM451429) 16S rRNA F: 99%, R: 98%
B-31-1 Bacillus megaterium strain TOBCMDU-1 (GU048867) 16SrRNA F: 100%, R: 99%
B-31-2 Paenibacillus tundrae strain Ab10b (EU558284) 16SrRNA F: 100%, R: 99%
B-31-3 Bacillus licheniformis strain SL2 (GQ184581) 16S rRNA F: 99%, R: 99%
B-33-1 Bacillus sp. cp-h57 (EU584550) 16SrRNA F: 99%, R: 99%
B-33-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16S rRNA F: 100%, R: 99%

Table 4. Identification of isolated strains from site A of awild Quercus acutissima community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16S rRNA % identity
C-27-1 Paenibacillus pabuli strain CSB13 (FJ189798) 16STrRNA F: 99%, R: 99%
C-27-2 Paenibacillus rhizosphaerae strain TGX5E (GU830879) 16SrRNA F: 100%, R: 100%
C-27-3 Bacillus sp. DU89 (2010) (HM567146) 16SrRNA F: 98%, R: 97%
C-29-1 Paenibacillus pabuli strain CSB13 (FJ189798) 16STRNA F: 99%, R: 99%
C-29-2 Bacillus ginsengihumi strain BS-2 (GQ262731) 16SrRNA F: 99%, R: 99%
C-31-1 Bacillus sp. GIMN1.006 (HM212416) 16SrRNA F: 100%, R: 99%
C-31-2 Bacillus sp. NI1-45 (FJ897470) 16SrRNA F: 99%, R: 99%
C-31-2 Bacillus sp. J5 (EU372974) 16S rRNA F: 99%, R: 99%
C-31-2 Pseudomonas sp. M1-01 (DQ180954) 16SrRNA F: 99%, R: 98%
C-33-1 Bacillus sp. J5 (EU372974) 16SrRNA F: 99%, R: 99%
C-33-2 Bacillus sp. NI1-45 (FJ897470) 16S rRNA F: 99%, R: 98%
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sp., Bacillus sp., Pseudomonas sp., A2 u3 33°Cel| A
+= Bacillus sp., Bacillus sp., 2+ 2x=¥ =2 Paenibacillus,
Bacillus, Pseudomonas<:o] ¢ &0 2 3¢l 9]},

ZollA
A A3k
ul2bA ffhvl 6@ %‘rﬂ%‘ﬂ 2r°Ce 71F22 3o
Zhzy 2°CH =7} Akt sk AE AlEe &
A2-¢] 27°C, 29°C(A2+2°C), 31°C(A2+4°C), 33° C(/g
£ +6°C) = setting 3l 22 4719] sited|A] 113 o] AF A

Ao 2bp A e =R 993
22 A4 E5ed 4 2ol $HES AU 5
16S rRNA EAd]] 2] 5
2473, Paenibacillus$ 6473, Pseudomonass 145
% 3175 FAsA

A A3}, AT 27°CollA = Bacillus sp.o] $H &0
2 SAFAT 2xrt G5l met AR S} Fha
3= A3ES el ¢l 3 33°Coll 4] Bacillus arbutinivo-
rans7} 27~ 31°Col A AR A gk exst A5
o wlel 29T Aze $HFoE vehdeh shis)
Aol A SErt 274l el AAA A

Z>(colony)7} #}4sl= AskFS ¥.9) 37, Paenibacillus<:ol|
A] Bacillus&o2 4 Fo] Walsl= 7o #2H g}
r3l )T 31°Co A= Bacilluslicheniformisz} 2] 2-$-
Yz o7 el AAA o= Bacillusgo] $4H=Fo
2 Ve S F2edd & glsioh =9 W Badilluss:
& =934 349 dig 2ddes 13 ¥4 o

Z



200 Kap Joo Park, Byeong Chol Lee, Soo Young Kim, Chan Sun Park and Myung Hwan Cho

o) frelste Fatel el o gl AT ol of
Fo]2] Bacillus, Pseudomonass 2] QlAtd714-31 &4
& biofertilizerz AH8-312 o 2HE2] AAb=Fe] Ft
skot= B.317) ¢lo} (Caroline 1994; llimer et al. 1995). =
st Bacillus$-2] B. megaterium&®2 232148 7X| 12
ol vIE sefoz elw gk HZ 3 wopel
WAtos Agsete]l HEEn 1 F ndRe 2
3122 (Davison 1988; Lee et al. 1995)2 o] &-3}o] AJe)
oz Wlde] 5 AAEY ZAEY F AE
WAl Wigt AwE Exu des ZUMTE
u| A Egofe] 3. v Eg ke A8z g
A2l )3t 3}A=2F4 (Kim 1994; Kim and Kim 1994;
Kim et al. 2000), siderophoreE E3t Fet3ol| o3t A=
Akt g2 st ez dwlA gluk(Leeetal. 1999; Lim
et al. 2002).

o AFelA: v LxelA $HFe] Badllus
%oz ARHE Aol BFFU o) 1d A A A
ol Aztel= o oFtelth As) Agel| A= Bacillus
2 1045, Enterobacter & 245, Pseudomonass: 443,
Arthrobacter<; 145, Chryseobacterium<; 14, Rhodo-
coccuss 15 5 & 19700 F57F FAF $AHF
o) chepyS sl & 4 ik Tei oy Aol A
= #ax 317H94 FZF F 24709 F3F7} BacillusZo)

2 e M} Al Ag @ 4l
23tz 93l 7| &AL o
= =79 4E R A5ee Aalaigd B
o) fEmel AYEQ) by, s, Ageire)
welol AMAEte BPATES 222 F7bel vt A
Asel Z7e nem A 2HsE AT WA

4% A5 A

—_

H 5 Lxdsel g% BpE S
He 333 BeiFolh 2 499 dolEe 72z 8
o we} B ¥ LA F7bael AFE AAlstel

hal h=
g AFAL S W AUL W) 3

Ab A

L 20099 = AR (&3] Ade
FAe] A T4 AdA]es 53
(2009-0093828).

1ol
M

— [

o:

rL
4

[e]

e, fu
2

oy

d

T (V). FtFate] Rxe wejdstn o] 234, pp. 93-
133.

AF1 A, 1999, AF A AL L.3. pp.24-25.

Pl 4. 1999. AvtF AvpRE. A7, pp.192-203.

2 %, %‘ 4, 3t AeF, AL 2007 ZHE ] =kl

A 22)3t oAk 7143} v]A)E- Bacillus sphaericus PBS

39 EA. k= Eofn]| 283]%]. 40:405-411.

Aefd, o] $4. 1965, HTAYA B R AAHRE. A
Fofj st wi=F-%]. 10:329-435.

Amin El, HS Hanson, B Petterson, B Petrini and LV Von Ste-
dingk. 2000. Identification of non-tuberculous mycobacteria.
16S rRNA gene sequence analysis vs. conventional methods.
Scand. J. Infect. Dis. 32:47-50.

Caroline C. 1994. Field studies on two rock phosphate solubili-
zing actinomycete isolates as biofertilizer sources. Environ-
mental Management 18:263-269.

Choi MY. 2003. Microbial Diversity on an Industrialized and
Agricultural District. Department of Biotechnology and
Chemical Engineering. Graduate School Y osu National
University. pp. 2-3.

Davison J. 1988. Plant beneficial bacteria. Biotechnology 6:
282-286.

Houghton J. 2007. Global Warming. Hanul Academy. pp. 236-
238.

Illmer P and F Schinner. 1995. Solubilization of inorganic cal-
cium phosphates solubilization mechanisms. Soil Biol. Bio-
chem. 27:257-263.

Kim HR. 1994. Antifungal antibiotic of antagonistic bacterium
Bacillus sp. YH-16 against Fusarium solani causing plant
root-rot. Department of applied microbiology. Graduate
school. Y eungnam University. 26:86-87.

Kim KK, JG Kang, SS Moon and KY Kang. 2000. Isolation and
identification of antifungal N-butylbenzensulphonamide pro-
duced by Pseudomonas sp. AB2. J. Antibiotics. 53:131-136.

Kim YSand SD Kim. 1994. Antifungal mechanism and proper-
ties of antibiotic substances produced by Bacillus subtilis
YB-70 as a biocontrol agent. J. Microbiol. Biotech. 4:296-
304.

Lee EJ, KS Kim, SH Hong and JH Ha. 1995. The mechanism
of biological control of Pseudomonas spp. Against Fusarium
solani causing planar root-rot disease. Kor. J. Appl. Micro-
biol. Biotechnol. 23:91-97.

Lee M, HS Lim, TH Chang and SD Kim. 1999. Isolation of
siderophore-producing Pseudomonas fluorescens GL7 and
its biocontrol activity against root-rot disease. Kor. J. Appl.
Microbiol. Biotech. 27:427-432.

Lim HS, M Lee and SD Kim. 2002. A plant growth-promoting
Pseudomonas fluorescens GL 20-mechanism for disease
suppression, outer membrane receptors for ferric sidero-
phore, and genetic improvement for increased biocontrol

Y

}01

[EnY

4



Dominant-strains Change of Soil Microbes (ll) 201

efficacy. J. Microbiol. Biotech. 12:240-249.

Yoon SY. 2008. Microbiological Diversity of Highland and
Development of Biological Assessment Technology. Rural
Development Administration. pp. 1-3.

Xu Z, H Dai and X Li. 1986. Rational management of broad-
leaved Pinus Koraiensis(Korean pine) forest and improve-

ment of woodland productivity in north-east China. The
Temperate Forest Ecosystem. Institute of Terrestrial Eco-
logy. National Environment Research Council. pp. 59-67.

Manuscript Received: July 8, 2011
Revision Accepted: August 12, 2011
Responsible Editor: Seung-Bum Kim



