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Plant Growth Promotion by Isolated Strain of Bacillus subtilis for
Revegetation of Barren Lakeside Area
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Rhizobacterial strain isolated from barren soil,

Bacillus subtilis RFO41 exhibits a high level of

phosphate solubilizing activity and produces some phytohormones. Its promoting effect on the growth
of Xanthium italicum Moore, a wild plant growing at lakeside barren land and thus a good candidate
plant for revegetation of barren lakeside was evaluated in the in situ test for 19 weeks at Lake Paro,
Kangwon-do. Strain RFO41 could enhance the dry weight of X. italicum by 67.7%. It also increased
the shoot length of X. italicum plant by 21.1% compared to that of uninoculated control. Both growth
enhancements had statistical significance. However, the inoculation did not show any effect on the root
growth, which might be due to the breakage of tiny root. Denaturing gradient gel electrophoresis
analysis showed that the inoculated bacteria were maintained in the soils, and the indigenous bacterial
community did not exhibit any significant change. This plant growth promoting capability may be
utilized as an environment-friendly and low cost revegetation method, especially for the sensitive areas

such as barren lakeside lands.

Keywords: B. subtilis, DGGE, plant growth promotion, revegetation

selutel B9 257}
Fe Ao R 7 3

ox=

_H
oBL 4

A 591 AS 98l We sohlA
A UiAe 5 Aol ZAKe B3 2 Aae] Sel
H, AL ke ARAGN EAY E8 Delst ofoFel
NAAE shfeka A4 FAOIE e P B4 A
AZ ZA AEA7ID Aok web ol Unie] A4e %
ap=

2
R E]
714

o]

of 591 el At 53] 257 A Uit
A=) o
A

2 - AlEE dolok YAl AE-ddlls oY
o] 9 = gloy EY 2 7% 2Ho® Qg A
o] o] ZEAHo=E oHAY A9l wEb= BARA Y

o] oA A8 S FH7} g ofel 4 Q]
who] Bk Aulgo] £418 ol Basick 1Y WHes

* For correspondence. E-mail: hgsong@kangwon.ac.kr; Tel: +82-33-
250-8545; Fax: +82-33-251-3990

MRS o83 WS AT & glon olF s B

2458 71 mAEAS) Re 98 o] HA FTela
Ik, 13, 16).
)\lﬂxgxl—&x U]/%]gi

I ATAFED S

Aol dEAAE o]Ee] o
Zka1 Q7] wjEolok®). FEATES
A1 B21EYY 2-3 mm HE o A= T2 o|AE9] 24
B4 £%1712k2 phytohormone (auxin, cytokinin, gibberellin)
Agﬂ(6 11, 12)_‘,]_ ?Q_/H 014 ’Q'OH(IS 20) o:lolzgxlo]p].
F2Ee) 3, YUEA ulo] e ABRATl ek A
(5) 5 o8] 717 gEA Yok B AFEo] o] Ealgd
AN Bacillus subtilis RFO412 B84 Qs a3
o2 F8Y 5 RoH el A ABEZEL AT 5
JTH1). T3k AEHUA FFo)Ql Fusarium oxysporum®] A
A2 gayxor JAstar FTA E22 siderophore A4
5 B-1,3-glucanase 2] o] 431H2H(2), o]F A&
F FR5e EvtES AFEKoZ FHE b Jdrhkl). 34
HAES 70 A8319S W AEgh vAEe] FANA



34 Kyung-Mi Kim and Hong-Gyu Song

A= ofof ahar B A HETRol dES vAE ok A
olm wtr H3I ‘?—rg} I PR WEkE BUEY
g davt ok oz vAAETR EAUR R Hol ARESt
31 )= A2 denaturing gradient gel electrophoresis (DGGE),
terminal-restriction fragment length polymorphism 5-°| It}
14).

£ AFexe AEAESE0] 1 ZAATES B, sub-
filis RFO41:2 BehupAlol] 4 83t0f obalmol et 4%
WEIE Plshy AETE AED DWETH v
YIS DGGE 415 B3l 2Alete] 318 2Q1 nlAEA Al
2A9l 5%k AE e Ael FsAe 2RI

Mz H d

SOHLIHX| SEA

AEseE PSS VAR BEA k) sHsksol ¢
¢t #5210 B. subtilis RFO41 (GenBank accession no.
AY364963) & thog ShpthA] AAEAS 93 ST
< 2009 3¢¥ 28URE AxEIELE AF g FUe 3}
A kgl 9|3 92 s FHko g oo AHTLA(l m
x1 m)S FETFH v)HE N2TS ztzt Holo] 3744 Ax)st
Stk sl AUEAL Slg obl ABFoRE xR
iAol A &z Hg Fox W) He T EarE
(Xanthium italicum Moore)S ARSI 1 FA= 3+ 79 T
ol7) THEElTE FEE A wjAolA 727 Eob Hjoke
7, AAEE(7,000xg, 30 min3le] FHRFE F oA AH F
8:]1:1]7:1;,} hemocytometerS ©]-&3le] AlFsle] 7 & 7F
HEEES 1x10° cells/g soilo] HEE FHl8l¢th #5538 35
X AHZ & 3EElel Hrieted AR § ZF 7ol 2009
d 39 28Y 13} HES AFCE ufF 18] aF AEFFG O
o tHE hR2Ee Y3 355 3PEwe A¥Egh
$ 0 B AT AF EPe AN Lol A9 A2 &
delel vl VR 242 A 3P 197

Zb s3stod 2000 849 99 FASITHFig. 1). A 2 F

Fig. 1. X. italicum (left site, uninoculated control; right site, ino-
culated site) grown in the lakeside experimental site at Lake Paro
on July 8, 2009.
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Fig. 2. Shoot lengths of X. italicum treated with B. subtilis RFO41.
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Fig. 3. Root lengths of X. italicum treated with B. subtilis RFO41.
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Fig. 4. Dry weight of X. italicum (shoot and root) treated with B.
subtilis RFO41.
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Fig. 5. DGGE profiles of the bacterial populations in the rhizo-
sphere soil of X. italicum at barren lakeside area of Lake Paro
treated with B. subtilis RFO41. (M, PCR product of 16S rDNA
from B. subtilis RFO41; lanes: I, March 28; II, April 26 sample;
III, May 30 sample; IV, July 8 sample. Lanes: 1, 2, 4 and 6,
uninoculated control soil; 3, 5, 7: soil treated with B. subtilis
RFO41)
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Fig. 6. DGGE profiles of the bacterial populations in the unino-
culated rhizosphere soil of X. italicum at barren lakeside area of
Lake Paro. Lanes: 1, March 28 sample; 2-3, April 26 sample; 4-5,
May 30 sample; 6-7, July 8 sample; 8, August 9 sample; 2, 4 and
6, before water addition; 3, 5 and 7, after water addition.
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