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Abstract: Soil microbial community analysis of farmland
soil sprayed with lye in order to use fertilizer in Nigeria was
performed. As a control, two kinds of soils not sprayed with
lye, located in Eungo and Lagos with general practice in agri-
culture was selected. Soil sprayed with lye was pH 8.25
through alkalization reaction, while the other soil samples
were pH 6.22 and 5.94. Substrate utilization and species
diversity index of soil sprayed with lye were low than that of
the other soils with the analysis of Biolog ecoplate. As a result
of principal component analysis, the relationship between
three samples was low. Microbial community analysis was
performed by DGGE and most of them were soil uncultured
bacterium. Especially, Uncultured Acidobacteria and Uncul-
tured Methylocystis sp., which had been isolated from the
rhizosphere of soybean grown in that site were discovered in
the soil sprayed with lye.
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A9 FRE B4 slels] A 71 AHo| 1
At 54 HH S 2= 16S rRNA -§HA 2} £-4 9] denaturing

and thermal gradient gel electrophoresis (DGGE, TGGE), single
strand conformation polymorphism (SSCP), amplified riboso-
mal DNA rRestriction analysis (ARDRA), terminal restriction
fragment length polymorphism (T-RFLP) 5-¢] Qlt} [8-12]. ¢]
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2.2. Community-level physiological profiling (CLPP) £4]
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595 nm o) A 2 5to] 4 591t} 3 = Multiskan
Ascent (Thermo Labsystems, Finland)-2 ©]-83}o] =431 3,
average well color development (AWCD)E t}2-9] 4] 0 2 7|
AFsHeiTh [17].

AWCD = X(C-R)/n (1)

C : Z} well®] ODsosyn %k
R : Control well®] ODsgsn 4t
n: 7149 4= (31)

Ageltol A % chopdS LR 2122 Shannon index
2 T 28 402 AL 18],
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2.3. Denaturing gradient gel electrophoresis (DGGE) 7]
HS o] &3 u|PE £ &4

Genomic DNA A| & & template® 3}o] PCR (TaKaRa PCR
thermal cycle, JAPAN)-S $=385}9i th. PCRoJ| AF-8-3t primer
© Br518f (5-ATT ACC GCG GCT GCT GG-3")2} 341GC
(5’-CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG
GCA CGG GGG GCC TAC GGG AGG CAG CAG-3)& A&
3} Tt PCRZ 72 pre-denaturation 95°Coj| 4] 105, dena-
turation2> 96°CoJ| 4| 30%, annealing2- 56°Cof| 4] 302, exten-
sion2 70°Cof| A 3022 28 cycle A3t Bof 72°Cof| 4] 55
¢} final extensiong 3}%ith. PCR amplicon A|&2& ©]-&3}
o] Bio-Rad (USA) decode A A~ El-S 0]-&5}o] DGGES 43§
3} th. Gradient gel®] == 217 35~70%%2 %= 9|7}
AKA oz FPAHEHA gele AAsto] AHESHAH. A2
gelo]] PCR product2- 20 uLoj] 2X loding buffer 20 uL & 7}5}
o] 21J3}31 TAE 1X buffer(Tris-Acetate 2 M, EDTA 50 mM,
pH 8.0)0]| A 60°Cof| 4] 50 VE 14A] 7t A 7] 4 5519 . DGGE
fingerprint= H- €] t} 4] ¢l band 147} & &2} o] DNAE F
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=3t 3, 3411, Br518 primer & A3 PCRS 43§54 Tt
PCR AHE-2 pGEM-T Vector System (Promega, USA)S o]-&
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sttt A%< (Phylogenetic Tree)E 18] 7] $]5}¢] Bioedit
ZzaaHo g A7|AGEL HAZ S, Clustal X T2
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3.2. Community-level physiological profiling (CLPP) £-4]
Ecoplatet= 19914 #]-2 o|-&3}7] A|2+5}o] & A= vl ok A
& o whan 7EsH 7154 B 2k
EGuE Aol H AT [17,20]. Lol A2 oo A 2 F
3 2 Eof v Ao} 71 o §419) ThopAlo] )X e
7] 918 CLPP 248 a3} 31}, Ecoplateo] 4] o} 7|7}
F 694 7|20 2 31714 9] 7] H o]-§- =5 Table 19 Lty
Atk 123 B Aot AR E L Qe ARG B
9F-2 Phenolic compound A & 9] 7| A o] & =7} E3] Ftkch.
Ak 0 2 Phenolic compound+= compoundd] o] &3]3}
Sl 7HEA1 7|0} ka7 o] ofs) o] &7} 2 o] 2] 77|
ol AMd & W= A7 B2, AN B2 o] Fo| X EFS
U7te]Sp7h AP HA A EoFol A AT o ol v A
B 47} Fasti A7kl vl Eo] 22 A4laka ]

Folat AbZ T}, ESE, amino acid Al € €] L-Phenylalanine
N4e g & o g3t Bt CEGL AR AR BE

Table 1. substrate utilization after 5 days in soil samples (OD <0.5: —, 0.5<0OD < 1.0: +, 1.0<OD < 1.5: ++, 1.5<0D <2.0: +++,

OD > 2.0: ++++)

Substrate

Tween 40
Tween 80
a-Cyclodextrin
Glycogen

Polymer

D-Cellobiose
a-D-Lactose
B-Methyl-DGlucoside
D-Xylose
i-Erythritol
D-Mannitol
N-Acetyl-DGlucosamine
Glucose-1-Phosphate
D,L-o-Glycerol Phosphate
D-Galactonic Acid y-Lactone

Carbohydrate

Pyruvic Acid Methyl Ester
D-Galacturonic Acid
D-Glucosaminic Acid

v- Hydroxybutyric Acid
Itaconic Acid
o-Ketobutyric Acid
D-Malic Acid

Carboxylic acid

2-Hydroxy Benzoic Acid

Phenolic compound 4-Hydroxy Benzoic Acid

L-Arginine
L-Asparagine
L-Phenylalanine

Amino acid L-Serine
L-Threonine
Glycyl-L-Glutamic Acid
Amine Phenylethyl-amine

Putrescine

N I IS T RS F R
S R AR S TR RS ES E RIS L
N RS S
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71L& H1 T 0] 831 F A4, carboxylic acid A & 2] y- Hyd-
roxybutyric Acid®} amino acid 7] € 2] L-Serine2 0]-23} %]
FoH7IL 04 A ol §3hele. o] £ 7] HE R dAel A
AHgE mE Eofo] e AL Uehitch 2 40 2ok v
8 2719) 712 ol 25 7t wello} Bt A W A (ave-
rage well color development; AWCD)&E uv|nl EA35F 21}
(Fig. 1), A EOF2 0,95, B EOFS 1,59 18] 31 C EOFL 1.57
2 21431 714 o] § =k B, C Bl fA1E ATHE 2o
3, A ol Witk o] uA S| 7] dol o] £l pH

H A A QRS o)A 7] wholet AR E e, QAo
2 pHe= Al 59 A AESHA 0] 87154 (bioavailability),

F201F T s FAAAE T BA slet 21.2],
S35, pHe) WSk A8 4R 58 8hw 2850, pH
b wistsin o AT HARo] Qojit AR e] AR Fo] A

2.0

AWCD

Time (d)

Fig. 1. Time course of average well color development in soil (n=3).

after 6 days

A

Shannon index
(3]
T

Sample name

Fig. 2. The comparison of Shannon index (n=3).
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F/EE 4 (PCA; Principal component analysis)E =45}
t} (Fig. 3). PCA= QutZ 0 2 X & ¢Ito] 9l HpEo] 7}
AT ol ARES AT Guslo] 4 o] 2 W
2 43 AT S A2l BAH 7)ol PCE Al RS
Atol 9] 7| Aol g 7ro g ZF AR5 Aol 9] A WA principal
component (PC 1)¢] Mol 27k 42} 624 212t 66.7%,
57.5%% 1, & ®HA principal component(PC 2)8] Ho|=
27.5%, 32.1%=2 UJElG BE Hol PC 10| PC2H T} &=
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Fig. 3. Principal component analysis of average well color develop-
ment. (a) 2 day, (b) 6 day, (c) 8 day.
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3.3. Denaturing gradient gel electrophoresis (DGGE) 7]  bandE A ®3}o] (Fig. 4) 595t 23}, CloneES &L

HE ol S| PE L B4
Z} B OFA| 7 9] genomic DNAE $£3}¢ 16S rDNA-PCR A+

EoFo A Y@= S 2 A o} Al uncultured bacteriumo] tfj 5-
o] it} DGGE fingerprint2] A A2 ¢l A 3FL 3A] F 7} H]

=]

w
Eay
PN

=2] DGGEE 33131 3L, DGGE fingerprints 27 147) ] SHA WrERREAIRE o] u] LR Sk R E 7] ARk A B

i

[Band3 } [ Band10 ] 44 Band-7
. @ Bandi2 37 Uncultured bacterium (FJ595610)
Band4 Bandl3
nd 4
WE = s4 Uncultured bacterium(JF320749)
Band6
99 Ferrimicrobium sp.(KC208496)
61
Band-8
58
— Uncultured bacterium(HM164422)
36 Band-2
Band-4
1 40 Band-3
75 Band-6
Band-9
15  Uncultured bacterium (GU227555 )
3
a4 Uncultured Methylocystis sp.(GU227561)
13 Band-13
60 | Band-14
24
Band-5
10 Uncultured soil bacterium(JQ40166 )
35 9

Uncultured Acidobacteria bacterium (JF987159)
21 Uncultured bacterium(FR773589)
Uncultured bacterium (GU22755)
Band-1
Uncultured bacterium(HQ697576)
Band-10
Band-12
Band-11
7 Pseudomonas argentinensis (AY691189)
Pseudomonas sp.((EU482927)

Uncultured Pseudomonas sp.(KC539473)

0.02

Fig. 4. Phylogenetic tree illustrating the relationships among the closest relatives in the GenBank database and the clones.
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ool Eo] 212l band7} 27} Lekton] o] 58 EAa A,
EAEYA EAE Uncultured Acidobacteria bacterium
[23]3} o] ZdollA A Al8k= Uncultured Methylocystis
p. 2319} SALEZL 714 7 el e, RE B o Aot
Ferrimicrobium sp., Pseudomonas sp., 12| 1L Pseudomonas
argentinensis7} 352 .2 3Z 3T o Q1]

4. 38

2o el oo A stah| 21} shshobe] ToiALg
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MY E L QlTh o] YRk BEoFe) A A W 5 sl e
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dut Ao Qi E ohe TEA FAGeR —t.'— zt

7] ot A& E A FI8H

Ze|gl7t A8 = o] pH7E 8252 &
ZFZF pH 6.229} 5.94%ch v E +H
ecoplateE 5343t AT} A A| 729 7] o
EFt o], FTIpA A5 WorT] R R R
E%&wﬂwﬁﬁewquam§ﬂ£4q1 32 2
A& B4 A1 g 2 B A] 2 5] += uncultured bac-
terium”7} 0| 0L}, E0]& 0 2 A A7 o A= Unclutured
Acidobacteria X 71 A o A Al x| = o F2] Z@ol| A A
A13}+= Uncultured Methylocystis sp.7} A& At Al & A=
AEg Alala Qi EFoR Ful FEE He BhE A2
S HRE ARSI Qs Eo|il AR B Ce AES A
8317 O mobolch MBS AESHE WAL Eope] 414
S8 PASH SRl A5 052 A S Tes
ASL vl B o] 4G AFHAZ 5 9]

111 OPO

AR}

2 A= 7o “AA H A2 7| 7T AF (Eco-tech-
nopia 21 project)” (Project No. E213-00013-3001-1)0. = 2|
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