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Microbial Diversity Under Root Rot Infested Area of Mulberry Cultivation
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mulberry (Morus alba), Lu mulberry (M. multicaulis), Mountain mulberry (M. bombycis) 10
Guangdong mulberry (M. atropurpurea) (Huo, 2000) v‘iﬂﬁ'zﬁﬂmmwmﬂﬂmwmﬁuﬁ:ﬂ ﬁauﬁ
dgnunnndmileiuila lullsemeduide wudilendgavieuiug M. indica, M. alba, M.
serrata W M. laevigata Teofimsigninnnianeumilevesseme (Ravindran et al., 1997)
Tuanam laiuniuinslouiinuanniiqaie M multicaulis, M. tartarica Wag M. nigra (Datta,
2001) U5 s Tatlde wu 7 ﬁuﬁ'ﬁa M. alba (varieties tartanica W0 macrophyla), M. nigra,
M. multicaulis, M. australis, M. cathyana 8¢ M. mierovra (Katsumata, 1972) ludszme
BeAtIUNUNNBUENA Morus 119AT 100 WU TaeWusfidiey Ao M. alba, M. nigra oz M.
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Country Area Utilization Research
Silk Fruit Forage Other* Agr. Breed. Feed
Egyptand Tunisia ~ na** V.  V v
Ethiopia na. vV v
Kenya na. Vv v v v
Africa Madagascar n.a. \/ \/
Tanzania na. Vv v
Argentina and Bolivia  n.a. V!
Brazil 8V v v v
Colombia na. Vv v v
Costa Rica n.a. \/ \/ \/
Cuba <1 v v Vv
Dominican Rep. <1 \/
El Salvador <i v v
Guatemala n.a. \/ \/
America  Honduras and Panama <] v
Mexico <1 Vv v v V' v v
Panama <1 \/
Peru n.a. \/l
Saint Vincent <1 Vv
United States n.a. V! v
Afghanistan na. v
China 66 V v Y
Asia  India 280 v I A A
Indonesia n.a. \/
Japan na V.V v A A
Korea na. Vv v v oY




M3 1 (#9)

Country Area Utilization Research
Silk Fruit Forage Other*  Agr. Breed. Feed
Kyrgyzstan n.a. \/ \/ \/
Malaysia n.a. \/ \/
Pakistan na. \/ \/ \/
Philippines n.a. \/ \/
Asia  Syrian Arab Republic n.a \/
and Turkey
Tajikistan n.a. \/ \/
Turkmenistan na. \/ \/ \/
Viet Nam n.a. \/ \/ \/ \/
Bulgaria n.a. \/
France n.a. \/ \/l \/ \/
Europe Greece n.a. \/1
Ttaly n.a. \/l ‘/ \/
Poland n.a. \/
Spain n.a. \/2

nuere  * Other uses

**Data not available

1Landscaping and gardening ? Medicinal and infusion “Handicrafts and cabinet work

fi3: Sanchez (2000)
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nndugalavasavuina 1.5 iadans

o . P Yy 9 a @ 4
11 suspension  veanuafSenwTonlidedu (@uarsadawaan
o o
1/52n0UAI8(50 mM Tris-HCI buffer (Wo% 8.0) 100 mM EDTA uag 10 11/o5idu SDS) 500
a ] t o a s o 4 1 @ 1
Tulasans uag 1d glass bead @uruguinare 1 Hadwes duduniosundosdiedie
< " a I a =3 3 o {
(FastPrep®24; USA) ANN57 5.5 seuaednit funar 40 3w eiminihliimiesdae
o ] = 1
A1U157 15,000 5oUABUITA WY 10 WA Hudmmsazarelaliudwaudas 5M potassium
N 1 ] °y [ o i { -
acetate 151105 1/3 vesmsazansla udrtivaeluriwds 15 Wi udrnh lumlesfanuisa
15,000 8UADIN U 10 W19 Wrasazanedulanaudae 3M sodium acetate Y5119 1/10
=N A o 4 < 1
yosasaza1ele uag isopropanol TuaSuasfitmidu thlumlesdiena1uisa 8,000 sou60
= s Y U - L4 a o oA = 9 3
WIT 1Y 2 WP A1enznaudle 70 1esiUA ethanol UTH1AT 1 UaRAAT MIBIAWANNSGD
Y 9 v 3
8,000 50UABUIT WY 1 W1 Mintumaumsazaislais Ydesldduiimae (DNA) uded
gaumgitesuu 15 Wi udaazars DNA #118d20 TE buffer 360 Tulasdasunsnaudae
d o a -1 ¢
NaCl anududu 5 Tua1s U5uas 60 Julnsaas, CTAB anududu 10 1Wlesiduane Nacl
g g ¢ |1 a 9 VoA a ~ =
anududu 0.7 Tuans Ysuas 45 lulnsdas udrtinngauvgl 65 osruwaibesd Wi 10 Wi
a I 1 o 4 I~}
URWANA Y chloroform : isoamyl alcohol (24:1) Tu/Suas iy mIeedrsanu57 15,000

' ~ a g Y Y o o o K AN ¥
FOUADUIN UIU S UIN Lﬂﬂﬁ15ﬁ$ﬁ1ﬂ‘1ﬁ‘l’3uﬁ'J‘Vl'l°lf'l’élﬂﬂi\1 mﬂuummﬁazmﬂ“laﬂ"lﬂwau

o s 1w { =]
&8 phenol: chloroform : isoamy! alcohol (25:24:1) TualSuAsfiiiiu uazmesdon21uis7
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~ A o o 4 o =
UUATNISY LAZOINIT rose bengal agar (RB) Fudusmsdmiudost Taaduumsluaain
dy 3 1 ~ ¥ a ¢ o @ Y o s
Uaoalio 910111011157 spread plate 1INgangives lhuaa 2-3 Ju uaniwuuane

U

A 4 a O ¢ & O | ' R
saziwesnsyluemsideude lidodluruemisieuselni TasnuanFumesluems

Qd

' 4 9 [ o v ~ ¥ o
NA dau Wesnudsalueims RB e ldifluidedunuy msuonuuaiiSouazisosidusgns
¥ ¥
Tuanmasae 1118 1ae14535 cross streak plate  1in13lugangiides auningess
= = = d - 5 o3 a
nSady T HunuaiGouazisesifi 18y InTatnedadluem9:0eq (slant) ¥8901115 NA

4 quea & 9 Y2 o @ a A &
1ag RB LW@cl‘Mﬂ‘L!L%@ﬂull‘ﬂ‘ﬂlmgi“]ﬂﬁﬂy'lﬁﬂ‘lelﬂlgﬂ'Nﬁﬂlﬂ']‘LJ'JWfJ']ﬂlENLHJﬂV]LﬁfJLLa%L‘B?JT]

RYSY
=1 @ o a A &y
1.3 MISANEIANHUSNINTAUTIUINGTVDILUANLTSUASLITD T

= o [ ~a et o 9 EY a I3

13.1 MIfn¥IdnyaenedagIuInevesunise v11d laslamaiinnisdou

= A =1 3 A o o [ Yy 9 gl
FuuafiSounuLnsy (Benson, 2005) Hunou Av Manuazornd laauazialiuds neati

o AL ] dy a9 d' dy ~ 9 A P A Y o
naugrumsaingoasuua lad Iaad@odo i IudwazuuanSoxiiafen ldnauen
o P P ¢ 3 . ¢

@ande 1.2 thuafied (smear) vua'lad Uaoslisesadissuds mintiuiia ladudulad
:/’ Y ¥ = [ 4 1 I'4 ny

I'lindne 2-3 ase e ldiveAneguudlad 1aaY nead crystal violet 1AW msDBadlEs 9

o 4 (a” :’ & ]
1% 20 Fu1fi mafimaedsuua lasnadidwdeiindu udmeamsazate le TeAuldvow

4
a A 4

s J ay 9 = 9 o o 1A
IDYULUYT ‘VN]l’J 1 4N Mﬂ'l'iﬁgﬁ%l]lﬂiﬂﬂu‘ﬂﬂ ﬁNﬂ’JEJLLf’)ﬁﬂ’E]ﬂ@ﬁ%ﬂﬂi&"ﬂﬁ'lllﬂﬂuﬁﬂilﬂd

o o 9 =

:l . 1 4 ay
crystal violet aza188ni @ red1eindu fouudaed safranin O 1Aausesadios M43

e

a o oy o9 ¥ T Y v ¢ o a A
20 IUMN Lm’)ﬁ'N’E]E)ﬂﬂ’)flu'lﬂﬁuu'l"lﬂﬂ53%@.ﬂ’lﬂﬂﬁ6\1Qﬂ‘ﬂiiﬁu @Jﬁﬂ‘l&lmzﬂ'ﬁ@ﬂﬁuﬂiﬂ

511319 m3Bosdweurad e T I wunnquuuaiiGedely

3 k4
[ a 1= V=1 o
132 msfnuduguineveuses Imatdansmizidesuud 1o (Benson,

9
y

LY % d d 4 i g o
2005) Sduneufe famesguueanssed wnlviieainde udrSinsadaiuems r 14

3

d 2 4 4 o s oA ' 4%’ ¥ a A L
Wusudmasuegialdiniu Auuisatase Nwwunumizde uazldthnfy fualaagy

I's 1 dy 9 as o c:l 9 & o d a a )
ueanegedrn v Nwusaaselunumwizidelddamesonsuin Fedallumivasueg o
o dy dy A A 3 o dy A o o Fg - P
nnuunand ladlunwdsuseimson 13 indesuasafidausn13ande 1.2 wunzhase
1 a 3 Qy o o) d T J IS Qy $
daurmihne 4 Swvesruduii nszantlaclad Juueanesed uazwn Tluds Jauuzuiun
v v 1 1 1
Ugnitre Budmeatinduadddguilddu 3nguvgiifessunsens ldidulovessniey
< o I'd o 1 dy a a 9y ° P
wdweuvesnszenilaalad ndennivsuFesuesgduds unhalaannns Tasennszen

o ~ Py 4 )
Haa'lad veaueanosed 95 WosiFud asliinssnarsvesnszantlaa lasaiulu delidule
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1 Py ) Y o a9 g Y . a A

15,000 5UABUIN WU 5 widl udharsazaielan l@weuaae isopropanol Tuilsuiash
1 v w 4 a3 1 - =

whtuduasazaelea wazmdosdreas 8,000 5oUADWIN UM 2 W1 ddeRznoU

9 -1 4 a an a 9 <1 1 P="% a
#2870 Lﬂ@i&“ﬁuﬁ ethanol 1 UAAANT UASIHIYIAYAITNLTI 8,000 TOUADUIN UIU 1 UIN N

[]
I3 =

£ 4
dauasazarwlaiwazlasslidunzneu (DNA) uisigungiides w15 wifi uds

a

~ o o {
azany DNA #1184 TE buffer 20 uTasans uazinu 1ANgamgll 4 v3e -20 semisaiies
& o ) A A oa ¥y 9 a v ¢
A2U1%95111 suspension Voo IMnTon 1Adsdu Aumsafawan
lsznoudie (100 mM Tris-HCI buffer (W0 8.0), 50 mM EDTA, 500 mM NaCl 4@
a ¥ [ 4 A A
10 mM 2-Mercaptoethnol) 500 TuInsans uaz 1d glass bead ifuiugudnats 1 Jodwas uaz
o (4 a o 4 1 @ 1 ]
20 1lasiFud sps 100 lulasaas udunSesuntosda0819 (FastPrep -24; USA) A5 5.5
1 ol Iy 3 o y { < 1 ~
seuaaIuf Wunat 40 3und mnduiih luiuiinauda 12,000 seudouI® w1M 10 W ga
v T A . 3 o a a aa [ ° oA
asazmeldvasa i 1By isopropanol tHuTa 1S1as 1 addas wemdriume i liudn
< ) y 4 < ' a
20 esraea Wunat 30 Wi W ldilufanuga 12,000 seudewIn WK 15 WM
9
a I
arsazaeduuung anazneuliuiudunat 30 i azaisaznoudie TE buffer 700
a ° VI 2 ' 2 P ' '
Tulasans thldiufanwsa 12,000 seudewrdi wiu s win gamsazatelanasaln
annznouadue TasAN 3M sodium acetate UTNIAT 1/10 voIe1saza1elunasn waziay
. a a Y Y o y o o < 1
isopropanol 1/511¢15 500 luTnsans wanlddiduws JumIsananuso 12,000 seude
ay d -4 A Aaa
WM W 30 WiR mansazaeladuunie d1eagnounie 75 1oSIFUA ethanol 1 Uodans
y 4 4 d ' ~ o 2 9 9
Jumdsananusa 12,000 seudou1d w1 30 wiil mansazatelans mnazneulvuduas
v
a @ 1] A
azaenznNouUd 8 TE butfer 100 Tu1asaas MafuasedounmnINADUIBA07F agarose gel

electrophoresis ( 0.8 RICEHEAT agarose gel) #nd 1l 150 Taad Whuna 30

P a Qy i 2 o o
142 ndlSuadudiuvesiu 16 uay 188 15 lulsuoasisioum
Y 1 ad a0 v 9/ o s/ [ o & A a Ay i ~
freg1tidue e Idudunuumsiugnssulumsdunsiziiemuduanduyes 168
wae 188 15 TuTwueanisidue Tagldinailn PCR A28 universal primer N1lsznoulldie
forward primer AF1 (5-AGA GTT TGA TCC TGG CTC AG -3’), reverse primer 1541R (5°-
AAG GAG GTG ATC CAG CCG CA -3°) dmSuuuaiiisouas forward primer UF1 (5'-
CGA ATC GCA TGG CCT TG -3°), reverse primer S3 (5-AGT CAA ATT AAG CCG
Y v
CAG -3") dmSuFos e U8 15u91n93 03 PCR mixture ¥038% 168 1510 Torueas1siduie
L SR | a
Taonaurinauilasnnde 103 lulnsdns, 10x Taq PCR buffer (Bioscience; Taiwan) 20

Vlﬂﬂﬂiam, 2.5 mM dNTPs mixture 1.2 luTnsans (Bioscience; Taiwan), 10 uM primer AF1




1971 20 0 1A3EA3, 10x primer 1541R 20 l111A38A3, Tag polymerase (5 gadio luInsdns)
(Bioscience; Taiwan) 1 TuTnsansuas 10x template DNA (0.5 uﬂuﬂ%”wie"luimﬁm) 20
Iulnsans muddy UfsondunsziaBuedsUifsen PCR ¥171 initiation denaturation 94
ssrsaioa a1 5 U denaturing 94 oerraLFed 11281 1 W17 annealing 58 83N
wadea Suna 1 w1R 1ag extention 72 serwarden Wunar 1 wid $119u 25 seLLAL
audegungdf 72 ssrusaded Hunat 5 widl Tn141n509 DNA thermal cycle (Techne;
UK) dau 188 15 TuTaueasisidue fusuideaiu wTey PCR mixture Taowaaninduiieai
& 103 'luTasEn3, 10x Taq PCR buffer (Bioscience; Taiwan) 20 1u1nsdns, 10 mM dNTPs
mixture 1.2 1u1n5805 (Bioscience; Taiwan), 10 uM primer UF1 IUIU 20 "luiﬂiaﬁi, 10 uM
primer S3 20 lulnsans, Tag polymerase (5 gﬁﬂﬁiﬂ"lniﬂiﬁm) (Bioscience; Taiwan) 1
TuTasaasuaz 10x template DNA (0.5 w1lunfudelulasdng) 20 lulasdns awdwy
UfASndunszdaBuodaolfiser PCR 11l initiation denaturation 94 DerruAITYT dlu
(981 5 W17 denaturing 94 oerrusafed iunat 1 117 annealing 54 DR UFAITOR Furan 30
5017 a2 extention 72 BAFIEATYE (Huna1 1 11# 20 Fud $1au 30 seuLBANdIY
quugiiii 72 esrwadoe Wuna 10 Wi 1np141A504 DNA thermal cycle (Techne; UK)
mm‘fu@lm%ﬁouﬂmmwﬁngumé’w‘i'ﬁ agarose gel electrophoresis mm‘fumnmmmmwﬁ
Buedlelavdd agarose gel electrophoresis ( 0.8 wosidud agarose gel) ﬁﬁ'ﬂﬂﬂﬂ1 150 T2ad

Furan 30

¥
143 mssaswunuuaiGouazi¥es1 Iaomaln restriction fragment length
4 v ] w U Qy =4 4
polymorphism (RFLP) oRnIANULANASTE IR TUAD LBvRUATIE BUDLIYRI1
1 o 1 [ ° do o =Y A
TyudazdragrsTagerdenisinaueulsidasume 2 ¥ila Ao Hra 1102 Hae M Fuily
o w o 1 Y t o °
wulsiadddumaiune 4 gua gadaszndn g dhldaunsasuungluuuvesans
a a o a s g 3 A G . a v
AunaBueiigndalddte Tuneune 3o pre-mixture 4.8 luTnsansAeviasn MINMIWEY
3’ o t 4 o = 3 a dar o
nsuaiuie 4.15 lulasans uag 10x K buffer 0.65 lulnsaas vnuduen laidaiuwe
amududi 10 gilndelulnsdas Y3as 0.2 lulasdnsrenaen uaswanliidhiudaulyl
a a o I a 1 a o 1
o uE s uNERSaa PCR 910 stock #0890z 3 T lasans aslunasa Tadwaziitlhiy
sldl a = [~ A Q’J’ o PR a
Ahqaingil 37 osruraded Wunal 1 Au nntiutherswaui lduvaeany 4 lulastas
v ¥ 1 v
HeR pre-mixture MASEVINAIITWAVTINAUANUYO Uag 10x K buffer Tudadau 1.4:0.6
2N a a ¢ 4 ) o ¢ & o
51705 2 lulasans wauuunszMEMITIaY o1l 2.5 1lefiFua large agarose gel

) ¥ v w o
electrophoresis 14 0.5 TBE buffer 1agiDAA304 electrophoresis A18ANUAANIUD




(4 ~ @ 4
aszua it 100 Trad Wi 45-60 WA MS0IUNTLNITUDS BPB (bromophenolblue) G
2 3 S o . .
nelatedndiuviievoauaa nufieadouTA e ethydium bromide Uszuiat 10-15

= vy v 2 & Y o ' 9 . o o o Ay v
HUIN ULASANAWYUINAU ummmﬁmmaimtm ultraviolet WIDUNIVUNNNTN ﬂ']WL%ﬁﬂllﬂ%

D.

Yy .
UsinggiluuuiauvesFudIu DNA 11naa1 voeud lnay §11/51nQuauveariia DNA ¥
a S o g = A Aad a a o X d o ¥ a o o
tgtuppimileunuduaasiniugdunidriiamodiu Feanaunsohauuuuves waanum
é 9 d' d'd T @ o W o =
PCR navnlavasanilwazdunuuvesnasadug Algluuuuandiedulimédrvianale

S o o o o A o A
Ing emdduanuduiusmeianunsmeiugnssuvesuniiGede 1l

E4
@ o - = as o_ o ]
1.5 ﬂ'lﬁ‘l’lﬂfl]'lll,uﬂ%uﬂuﬁﬂ‘ﬂﬁfJLLﬁ%L“dlfﬁ)i’l IﬂEJ’J‘ﬁﬂ'liﬂ'lﬂ']ﬂﬂlﬂﬁﬂjﬁ)ﬂalﬂulﬂ

(sequencing)

o o w [~ a I'd 1 o 1 A d =N P
1A UL UIRB U AT IZY 1asdad10819AD U UATILHN Macrogen
é 4 -] 7 Q ey T
Ltd. dszmennnald Feldnseamdrduiwasa 1udid (automated sequencer) 33 ABI3730XL
a '4 3 o o @ ~ Y et = A = 9/ R v ad
Tumsiasizy nduihdrduwan ldunlSeumeuanuriiounssna1enaINUABULUDY
1 o o . .

NQUINUNT ﬂ“luﬁ; 11&%’@3@‘116\1 national center for biotechnology information (NCBI)Gl"lsf’Iﬂi 1O

o
basic local alignment search tools (BLASTN) ‘0”IﬂL’J'Ullmﬁhttp://blast.ncbi.nlm.nih.gov/Blast.cgi
= o o a [
2. msfnmlnematiameidnenszauluanga
= 4 9 a o da
2.1 ﬂ'li’JLﬂ51$ﬂﬂ')'li!‘ﬁﬂ'lﬂﬂﬁ’lfJ‘Uﬂ\‘lIﬂﬁ\iﬁ'i']\iﬂi%%']ﬂﬁi}ﬁu'ﬂiﬂﬂu

2 9 =) s a [ ~ ~ J
AnplasldimaiianisiinerseauTuanalunssouneunguilsssing

a s o a ] A a :3 o 14 a ad @ 1
ﬂﬁﬂﬂiﬂiﬂﬂﬂ‘ﬂ'lim'lﬂ'J'ISJLmﬂC‘]N‘Vllﬂﬂ"'ﬂu"i]']ﬂﬂﬂ']elﬂwiﬂiﬁﬁi'ldﬂiz‘]ﬂﬂii}ﬁu‘Vl'ifJ%']ﬂﬁ’)f]ElN

4 T [
auluvSone (1) Auueniuiulasilganiieu (2) fMedduseulaudunioun lihalin
o T = a o 9 ] d' = ] ﬁ' - ag d‘d
wag 3) fiedsauseu lnuuazAuysnasndundeunialsnsinnil iednuuyehll
Y v R 9 o3 9 g 9 1 dyﬁ 9 o o o da
AYLIAY (dominant) @130 IMiudeyaiiosdulumstrdimaniaeyesgaunssau
Mdviasusnusnnlioudemaiin polymerase chain reaction-denature gradient gel
E4 v
electrophoresis (PCR-DGGE) HUunoU A9t

Y a

[ o a 4 1 LY 1 a
2.1.1 ﬂ']ﬁﬁﬂﬂﬁ'liwu‘ﬁqﬂiiu"llﬂﬁﬂﬁuﬂgﬂﬂ'lﬂﬁ’lﬂﬁl']\iﬂu Tagiida0819AUsOU

9 1

Tauduvvsuilimalsn dreoreauson Inuuaz AuUSHAUTNAUNUsuNa Isa wadaas




WUENTTY A2635909 Zhou et al. (1995) Taeisuanadaemsnaudioe19au 0.1 nFN M soil-
extraction buffer (50 mM Tris-HCI buffer (it@% 8.0) tiaz 100 mM EDTA) 500 luTnsdas A2e
sterile pastleclu microtube Y41A 1.5 Tadans HAUAY soil-extraction buffer 500 luTnsdag wer
9 [ ¥ T ¥ T
TRt fudae vortex Mintfhanswan lilimIosdreniosdlumIo (centrifuge) Mgl 4
< 1 <] ~ 1 Qy ~a
perialee Areanuisa 12,000 soudew# Wuna s wiil mdrumsazatelans 1wy soil-
a a v a v 4
extraction buffer 51105 380 uTnsdas wauasludiuasnouiivie uasldionlad
lysozyme ANuudY 50 Tadnfudediadins Usuias 20 lulasas wanliidiiudae vortex
Y o { oA = a a A @ o a N4 :/' v
udnihhivigavigl 37 ssruwaidioa uiu 30 wifl iNedosmivradveyaunsd Mniuld
4 a a o 1 a an = ~ r
tou'lsal proteinase K anuidudu 20 Tadnfudeiindans suies 7 lulnsdas wauldidiv
9 Y o toA a ~ ~ sl o
A8 vortex 1dwh Ttiungungil 37 eseriraiion wn 30 W1 waw 10 1Wosidud SDS 100
13 Tnsans uaz RNase [Wudu 100 Hadnsudefianans Usuias 5 1ulnsaas vortex udanind
o us.: [~ ~ =
gangll 65 osruwalBd w1l 10 WIT INUUUBUUS (freeze) NYUnYULTTUIN 80 BIMN
wraiea Wl 15 Wf udniwnazate (thaw) Ngungll 65 ersaIBe 1N freeze LAZ
a S 9 o sy a ' ~ A g
thaw Bnasadi l)imIeedreanusa 15,000 soudewd wiu 10 Wi udwmsazaeld
Y
) . a 1 1 o <
1308 mwaud a8 SM potassium acetate UTNA5 1/3 vesarsazatela udriuaeluiinda 15
o { d‘ < A\ o 1
w7 udarh ldmesfianusa 15,000 soudouIf Wi 10 wiH hasazatedulanaudae
3M sodium acetate US11015 1/10 vesansazanele uag isopropanol lulsuasiiiu il
Ay < ' a A Y Y - T4 a
MAIa28A1157 8,000 FRUABUIA WU 2 U1 B1anznouAlY 70 1losidua ethanol 1511013
A an i < 1 u’zl 1 . ny
1 fiadans 1Ie9d20A213057 8,000 soUADUIT W 1 W Mnumdtmsazatelans
deslddufinae (ONA) uishgamgivesuiu 15 w1k udrazats DNA 11 18@2¢ TE buffer
= ¢ (& a
360 luTnsansuaznaudle Nacl anududu 5 Tuas Usuas 60 lulasdas, CTAB anw
- o 1 d |a ~ ] { =Y
Wudy 10 wWefiFudde Nact anududu 0.7 Tuas U5uas 45 lulnstas udrniuniguugil
65 oarusalFed UL 10 I uBINAUA2Y chloroform : isoamyl alcohol (24:1) TuilFuasn
V w a v o ' ~ ] Y Y o o o
WY Mg en W59 15,000 50UABUTR WU 5 WiR nuensazatela Audiiddnnss
¥ v
nintwshasazatelain ldnaudie phenol: chloroform : isoamyl alcohol (25:24:1) TudSuag
A 0w A v 3 ' ~ ~ Y o Ay v
fividu uazmlssdleanuda 15,000 seudewd Wi 5 i uduharsazaelan ldway
~a { 1w o ~ g 1
&1 isopropanol TuSunasiwhdufuasazatela uazimioadenuiE 2 8,000 soUARNA

s Y Y 9 sl o a aa sy 3
WU 2 UIN LRI NENOURAWY 70 Lﬂﬂil“ﬁuﬁ ethanol 1 YAAANT UASIHNIYINITAIIULTT 8,000

T
[=3

§ ~ = 1 : ny 1 Y 1 9
FOUADUIMN UIU 1 UIN mmum'ia3a1e1°lmnmazﬂaaa“l,ﬂmumﬂeu (DNA) 119

a 4 = < ~
aungives w15 wd udiazars DNA 71d&00 TE buffer 20 Tulasfas uazdulin

q

QUVNI 4 N30 -20 PaRUFALTIH

9 U




A = Ay v =3 @ v
212 mauSunadudintu 168 weg 188 13 Tuleneneisidwe lddiedn
{ 3| o ° ad 4 [
pNA #ldnndredududunuumsiugnssulag shasazaedouei ldende 2.1.1 1da
= ad A 1Y < a
miSuaaznaunmussaue lduinmsadauen Tasgamsazarvaidue Usuas 50
1 [] ] E4
1uTn5803 Jadae1AT04 spectrophotometer (Beckman DU-530) A2 IME1IAAUAIUA 220-320
& & A ' A < A
wluwas ieasnaeunmstudlouvesaisdu TagainmsganauuasinnueInay 260

-y

) o < a o °
(Ayy), 230(A,,) ey 280U THAS (A, dmivAdue niadaiia uazlUsAumudidu
(Zhou et al., 1995) wazaneu Idaslinnugndsaiioagizning 0.15-1.0 uazAMsganau
P A T oW = y 9 ad [
ueafaueInay 260 W luwes 1y 1 vinedennududuvesdowe 50 Tulasniude

a an @ 1 a an o A A w0t
fiadans (A,, = 1 = 50 lulasniudeiiadans DNA) nSennududuvesitdue 1 dadniude

b

a @ 9

fadanseziim A, - 20 FelddmsududalumsiunnlSinadidue uazguamuesiiby
PRVITUIVINAT Ay /Ay UOE Ay/Ay, WevssifunnuuSqnivesdiduefeusuTalsdu
HagNINEINA ﬁﬂuﬁ"j@uag:wa‘”amﬂmsﬁﬁmwﬂmuﬁw‘i"ué’rm%uﬁt%umﬁﬁmmu?qmﬁiqwz
11801 A, /A, 19170 1.8 89 1.9 (Ausubel ef al., 1997)

Tumsdansziitemusudndu 16s uaz 188 I Tu TvneaediSue 14
MAiA PCR #0 universal primer AN UNIZELHIN V3 region ¥09 168 15 1uTwueans
(B (Medlin et al., 1998) 1Usnou'l1A2e forward primer VEC (5- CGC CCG CCG CGC
GCG GCG GGC GGG GCG GGG GCA CGG GGG GCC TAC GGG AGG CAG CAG-
3%) Gélﬁfl GC-clamp 1% reverse primer VR (5’-ATT ACC GCG GCT GCT GG -3°) (Muyzer
ot al., 1993) Taowauensde Wi TSasqathomidy 5o Tulasdns 19 DNA Ruiuy
Usua 1 T Tasdas(50 urTunsa), 10x PCR buffer 5 lulnsans (Bioscience; Taiwan), 50 mM
MgCl, 1.5 luTnsans , 10X deoxynucleoside triphosphate (dNTPs) mixture 1 lulnsans

) ]

(Bioscience; Taiwan), 10 mM VFClag VR lulnsdas uaz Taq polymerase (5 gUNAD
13 Tn3805) (Bioscience; Taiwan) 0.2 tulasanswauaslunasn epppendorf Y11A 0.2 Hadans
ﬂﬁﬁ?mﬁ UAT wﬁﬁaﬁmaﬁ'wﬂﬁ 581 polymerase chain reaction (PCR) ﬁ initiation denaturation
94 pepuwaliod 1Klunal 10 WIT denaturing 94 erwaFea 1ua1 1 W% annealing 52
seraded Hunal 1 uid uag extention 72 seruwaiFoa a1 1 WA $1uau 30 s0U

=

. ) )

wazmuAiogaingilin 72 esmumBoa a1 10 wifi TaeldinTes DNA thermal cycle
¢ o o 1 2 o

(Techne; UK) lunsdlvesdu 188 13 lulwueaeidue fusu@erdulas dsenoulidae

forward primer FR1-gc (5’- CCC CCG CCG CGC GCG GCG GGC GGG GCG GGG




GCA CGG GCC GAI CCA TTC AAT CGG TAI T -3’) il GC-clamp LA® reverse
primer EF 390 (5- CGA TAA CGA ACG AGA CCT -3) (Vainio, 2000) 1/511asgaieves
aswaumiiy 50 lulasans 19 DNA duuuy YSua 1 Tulnsdasso urlunsy), 10x PCR
buffer (Bioscience; Taiwan) 5 luTnsdng , 10 uM deoxynucleoside triphosphate (ANTPs) mixture
1.3 'luTns8a3 (Bioscience; Taiwan), 10 uM VFC uag VR lulnsaas 1.6 lulns@nsuag Tag
polymerase (5 qﬁmia"luimﬁm) (Bioscience; Taiwan) 3.3 Tulasdasweauasluviaea
eppendorf ¥R 02 fadans UfAserdunsiedaiSuedinlfAser PcR 7 initiation
denaturation 95 @eRuwalFoa (wa1 8 w1T denaturing 95 BerUTaTYe Wy 30 Jud
annealing 50 aersaFee 1WAt 45 3117 Uag extention 72 sasnuwardod Huan 2 i
12U 30 seuLEzMuUAIeRuNgRR 72 ewuraiea Wuim 2 wifl TasldiaTes DNA

thermal cycle (Techne; UK)

2.1.3 MIATVADVAUNN HAAS DT PCR @28 agarose electrophoresis w3eN 1.5
wosidud agarose gel electrophoresis luairsazaie 0.5x TBE buffer (Sambrook et al., 1989)
w3 ou agarose gel [Wudu 1.5 woditud udniwnlalu gel ray uazidou gel comb fial3a
wauddaudiinnn 1101ufi agarose gel l11elun3eq electrophoresis Aifl 0.5x TBE
buffer ’E)§J: W& 0.5x TBE buffer, 10x loading buffer 11 HaaSaual PCR Tudasidau 5:1:4 17
esnauii |4 lvnesnldvesusa Tneveon marker (Tridye 100 bp; NEB Biolab) adlusos
wausnuazgeuvagateielfifudnSoudou nnudasinnueding itih 100 Toad
Fnan 30-40 w19 13 9udninvaus ethidium bromide ANMTNTU 10 luTnsniudoliadtns
Sunan 15 Wi augaouslutimie 0.5x TBE buffer et 10 w1# udanseaeniea

aelduas UV-B wioumogihAn 13

2.1.4 P31 denature gradient gel electrophoresis (DGGE) R polyacrylamide

gel L1A¥N13N1 denature gradient gel electrophoresis Tae35n15994 Supaphol et al. (2005) Taeld
y 9 . 3| s a o a A
anududuvo polyacrylamide gel 13 10 1losidFua nu10.75 Aadwns lu 1xTAE buffer
(0.04 M Tris base + 0.02 M Sodium acetate+1.0 mM EDTA uaz1/5u#i0% 7.4) DGGE Ua1y
4

LANAI9UD denaturant 71® urea-formamide gradient Adud 20 Wosidud de 70 nlofidud
(61502870 urea-formamide 100 10515 ud 18910 formamide 40 (oSIFUA (volvol) uag urea
Wudu 7.0 M 14 wansaat PCR neoaasly) udaldesnszua i afidnd ludh 150 Taad ¢

= A [~ 4 3 o 9/ a9 .
gavigil 60 ssruraidoa Wuna 420 widl iniduriuealudondidae SYBR green I nucleic
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acid gel stain N914 1:10,000 uaztiwvanuvir luasasa1e 1xTAE buffer tiNed 198 du1Ay

WU 30 W a2 eaNde9A 8 SYBR gel document

a 'S a d 9 a8 dy
2.2 MIAUATICHAYNUN DNA voslnsesadndsemnsuuaiisotazdssmngisos
#2811)54A5Y Canoco for Windows #2873 principle component analysis (PCA) llfi%canonical

correspondence analysis (CCA)

A @ L= -] A o W a a I o Qy
2.2.1 MINTEUNIDYNNALBULDVIN DGGE LW@WTaTﬂUuUﬂﬁI@‘lﬂﬂ AALLDLBU

[

ag A 1 A (I = v o Jdo a 1 T
ALUIDNY ﬂymzmummmmmzuﬂ’mJmJ‘wu‘ﬁmJﬂ1imﬂTsﬂimmﬂuﬂuaunmmu Tﬂﬂ

Y

P 1 = . . A .ﬂ' y o 3 1 a aa
lvinonaadlee19vUIALER (microtip) NaiuFoudnda udarldaslurasavuia 1.5 iadans

U

o =

4 = 1 { < 3

U559 Milli-Q water 30 lulnsans udrtinTANgamgil 4 ossuwaFeon dlunar 1 Au vy
a4 v A s o ' A o a g

IMI09ALIATBINY UK ABINAING 50U 5,000 50UABU (Tural 1 uif udgaaisazany

a ° s toa =] . o a
1o 1 luTasdas Kmstudumainiufdueiiowaui@ed (single band DNA) Tagsiinisiu

= 2, a4y ] A A Y ¥ S & v ¥ A

USina¥uaududae primer VEC uaz VR 1ilau3s PCR 91941 1ndunudiedisAiese
a o v o d 1 ~a da @ A Y t A g [} a 4
namIanIzHaNIFIRUEsEIaeRuRAR weLasAaliond1g1eRdede 1 nseH

Srvuase 'l

A Y ot o 3/ - o

2.2.2 M5AeNLOU DNA 9102 18RUNARUevee Inseas19sesinsuuaise 11
& kY ] . o s Y = d a g
sUnwea #1491nn159%1 electrophoresis msulfsuanuidusosmeiuiidazua AL U®
o T Y ad y . a Jd v v
paaaduannNUdNUe e UAEUD A28 1U5Un5N Qaulity One AT AATIZHANNTUWUT
) A dad ] -~ o a )

FTUIAENUNAD UL INANU VYOI RN UNLaz sl deunlasvesInssadeilsemng

A tg g d'd'd [ T [ 9 . d’
suaiBeuazi¥o lununninisaanisuana1anu a3e1asunsy Canoco for Windows 1N®

o 4

-2 1 = - A 9 a ‘o a at Qs @ a a ]
NITUNNFUIAUNTINUNUATYATINUNABD ULIDNUANNTUAUTNUNTIIANITAULUUUAING

Qsll o " w (== o ' o w a A J 4 o o Y e
"ll'lﬂuu‘llnﬂ'liﬁﬁGI’J’E)EJ’NﬂLE]uL’E]ﬂQﬂﬁTJ‘l‘lJﬂTﬁ"Iﬂ‘l_lu’JﬂﬁI’Ohlﬂﬂéf’!ﬂlﬂ%"é)\iﬂ'm'lﬂﬂmﬁ@ﬁiuu@'l

223 mamdwuanuduRiuimianmsmaiugassuveuaiife
o @ I s I'4 T 1 3 a oot ~
MAUIVFUDIABUONANTIZH 1AYAIAIDI19ADUDAATIZHN Macrogen Ltd. Yseinanina
& 4 o s e 1 = 's
18 #9lfnTosnrdrauiuadn Tulid (automated sequencer) §U ABI3730XL lumisiinsigw
3 o o w AN ¥ =3 a A A 9 2 v aAd 1 a =
viniwhdvunad lduulSesufieuanumilouniondreadenudouevesnguyaunidlu
3 11!51’1'011"690?3\1 national center for biotechnology information (NCBI)Gl“]ﬁﬂ‘i IATY basic local

alignment search tools (BLASTN) mﬂL’J‘]J‘1Glﬁﬁ’http://blast.ncbi.nlm.nih.gov/Blast.cgi e ld ]y
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alignment search tools (BLASTN) mﬂL’J‘Ullclfﬁfhttp://blast.ncbi.nlm.nih.gov/Blast.cgi RTRNEARY

a

v o a 4
ﬂ'li'i)ﬂ%'l!lﬂﬂ“]fﬂﬂ‘llﬂﬂi]ﬁ”ﬂ?ﬂ

q

9/ a

a P 4 ]
23 msfnwuazifSeusunnunanratsvesgdaunssluiundromaiianslnauy

114 (cloning)

qs.: [ g o o v a Ayy d o v dy P
'i]'lﬂ“llu@l'f]uﬂ'liﬁﬂﬂ“lu‘ll'ﬂ 2.11 U'IGI'J'E)U'NﬂH‘VI'lﬂ%']ﬂﬂ'lilﬂﬂﬂ'lﬂfﬂ\iwuﬂﬂaﬂ
v 14 4
nuou ﬁl‘ﬂﬁﬂ'ﬂ?ﬂﬂ'ﬁﬁ'] DGGE 4 2 $159UNU 119110 15aAa DNA 5’9]}'38')%“[1’0\1 Zhouet al

é -~ o’}l (.73 o Qs o
(1995) FaTuno oM sana DNA §1150UN15%1 DGGE

231 msiuSuiadudiuueddu 16s uaz 18s ls TuTeweaosidue faeths
DNA i &g I udumunasiugnssulumsdunnediiemusudnuduyes 165 uag 188
T Tulwweneonfidue Tasldinaiin PCR §1¢ universal primer fidsznoulildae forward
primer AF1 (5-AGA GTT TGA TCC TGG CTC AG -3°), reverse primer 1541R (5’-AAG
GAG GTG ATC CAG CCG CA -3’) ua¥ forward primer UF1 (5>-CGA ATC GCA TGG
CCT TG -3°), reverse primer S3 (5-AGT CAA ATT AAG CCG CAG -3’) amud ey (31970
IA3UN PCR mixture w08y 168 'lsTuTwueaoififue Taswauinduilsainde 103
luTas8n3, 10x Taq PCR buffer (Bioscience; Taiwan) 20 14 1n58A3, 2.5 mM dNTPs mixture
1.2 Tulnsfins (Bioscience; Taiwan), 10 uM primer AF1 3112w 20 luTnsans, 10x primer
1541R 20 lluiﬂiaﬂi, Tagq polymerase (5 gﬁﬁﬁ'ﬂ"liliﬂiﬁﬂi) (Bioscience; Taiwan) 1 luTnsdag
uaz 10x template DNA (0.5 wilunsudelulasdng) 20 lulasdas awdrdy Uiz
dunsziaBuied1e1l§A5e1 PCR i1l initiation denaturation 94 oerwaiea Wuna 5w
denaturing 94 DerUsF 15UIa1 1 WIT annealing 58 ossaden Wuna1 1 Wi uaz
extention 72 ®IANFATEE Wua 1 Wi $119U 25 sauuazmm’fmqmﬂqﬁﬁ 72 098N
wadoe Wuna 5 i Tneldiades DNA thermal cycle (Techne; UK) d94 18s 15Ty Towen
15iuie Ausudorty wiey PCR mixture Taonauiiinduiisindo 103 lulnsang, 10x
Taq PCR buffer (Bioscience; Taiwan) 20 141n585, 10 mM dNTPs mixture 1.2 luTasans
(Bioscience; Taiwan), 10 pM primer UF1 31U7% 20 luTns ans, 10 pM primer S3 20
"lniﬂiaﬂi, Taq polymerase (5 gﬁﬁﬁ'@"lniﬂiﬁﬁi) (Bioscience; Taiwan) 1 luTnsansuas 10x
template DNA (0.5 w1 lunsude luTasding) 20 lulnsaes awddu Ugisndunnziadue

aaa o { e ee . < .
#201A581PCR 1l initiation denaturation 94 BasnwAFeT (Hwna1 5 WIT denaturing 94




[~ a .
pefusaIFye (1141981 1 W annealing 54 serwatdos (U981 30 JUIN UAY extention 72
permaroa (unat 1 W 20 Furfl $1wau 30 sounazmNAIBgUHYNN 72 BsraIT

Wunar 10 w1 TaaldinTo9 DNA thermal cycle (Techne; UK)

232 ° asandeuqunInves waafusl PCR TaswdAasmal PCR i 16
msnaauﬂmmwﬁ'w 1.5 wlesidud agarose gel electrophoresis WUIRSIAVMITATINAOY
waasaal PCR 1un13911 DGGE 11011ui cloning  Taewauwaafasl PCR U5u1as 14
1uTnsdag Ao pDrive cloning vector (50 wlunsude lulns in3) (QIAGEN PCR Cloningplus
Kit; Germany) 1 1uTnsting , 2x ligation master mix (QIAGEN PCR Cloningpl“s Kit; Germany) 5
TTnsaas uagtnduitsainie (QIAGEN PCR Cloning™ Kit; Germany) 191 141/51191559% 10
TuTlnsans udrniufigasqungd 4-16 esrmwadoa Wuna130 wifl ieldiAal§ase
ligation nauhanssau@1disinas 1-2 I Tnsaaswens QIAGEN EZ competent cells 50
1415875 (QIAGEN PCR Cloning™ Kit; Germany) (#e191fans21I1n15 transformation 34
vuluhud e s wd udaldnudeuTaousy water bath Algangd 42 esruwaifud
w1 30 Surfuazugihusdnade Funar 2 wift mifh SOC medium (QIAGEN PCR
Cloning™ Kit) 131105 250 lulnsdns wased 37 esrwadoa iunat 1 $2lue Hua

1 9 v 1
Tuarswnauhn 1auda 11iea¥ouua1ueIv13 LB agar NN amphicillin, X-gal 1482 IPTG WAN0Y

=y

o v o a & - & A 4
wazi1 lluun RUVHY 37 DIAUBALHYE mely 15-18 ¥ Tu9 CWUNTRTYUDUYD Taeson

A A A A a A y & Ay 14 a A A,
llﬂ’]ﬁiﬂﬁuuqyﬁﬂll nsert gene ﬂzlﬂﬂiﬂiauﬁ"U’l’J ’cT’J‘LJLGJSEm"lﬂJﬂJLﬂﬂﬂﬁTﬂauﬂiﬂ ]lllll 1nsert

gene vinia 1n Tadlitludf (QIAGEN, 2001)

23.3 (WuUS1N9 insert gene @20 33 PCR Tneld M 13 F 1ag R primer tiiowiy
USeFudIur0s DNA 150 insert gene 71 vector 14311191nm3 Tnauile ThnAASaat PCR
F1RTaeimanumanraedely dunoumsi PCR Ao 1918 5uiluAaidouda1usy
FofiiTnTailu10 & insert gene) I3u 1 Susie 1 TnTail udihluiuselunass pCR 7
1539 pre-mixture Havaaz 20 llnsdas Tnsfiwson pre-mixture 1,000 TulnsAns a1nms
we dhnduilsainde 617 13Tn5803, 10x PCR buffer (Bioscience; Taiwan) 100 luInsans,
2.5mM dNTPs 80 l1.117:&*‘1i’s‘%lS(Bioscience; Taiwan), 10x primer (M13 F U@ M13R) 2
luTnsdns uae Taq polymerase (15 gﬁm a9 100 lulnsams) (Bioscience; Taiwan) 3
Tulnsdas  Sel&81maunasa PcR  sifuswaulalafifunfiniguuemisdfase

[ ds & LY aaa o A e . ~ A
mmswwmaummﬂﬂgﬂim PCR 177 initiation denaturation 94 9IF UL UK T Lﬂunm 5 UM
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denaturing 94 serusaFed 1uira1 1 uif annealing 54 osuadee iuryan 30 il ung
extention 72 esAuaFod {HuIa1 1 WM 20 Tundi $11au 30 oU HazMNAIBRUNYITN 72
d 4 S o
perwaidea 1Jwnar 10 wif TaeldinTe9 DNA thermal cycle (Techne; UK) 91AUUUN

a o 4 sl o R
Haanun PCR m’mﬁauﬂmmwé{w 1.5 tlosidue agarose gel electrophoresis

2.3.4 D150 restriction fragment length polymorphism (RFLP) WoAnEIAY
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e wungluuuvesaefinididuefigndaldde Funeufe w3ew pre-mixture 4.8
uTnsAnsdenaon mnmsnauiindusiide 415 lulnsans uag 10x K buffer 0.65
Iulnsdas  snmudenlsddasumzarmdudu 10 giadelulnsdas Uuias 0.2
IuTnsansaevasa uazwawIfidiudislinla ududundadual PCR 910 stock da0d1az
3 lulasaas asluvaen Tasuazthlyy3figangli 37 eswadea dunar1 fu
entuharswaniildumasaay 4 lulasdas wany pre-mixture Fwsounnmsnaani
ndusinufe uaz 10x K buffer Judadau 1.4:0.6 Ysaas 2 lulasias nawuunszatyms
A Lﬁaﬁwmﬁw 25 Lﬂa:ﬁ«?suﬁ large agarose gel electrophoresis 14 0.5 TBE buffer lngiila
1n304 electrophoresis AaeAMAAnsveenszua’lifr 100 Toad w4560 w1fl Hio
sunsetadues BPB (bromophenolblue) nAeuindsasBndumilsveana nnviuftieaun
foudda ethydium bromide Ysgaas 10-15 w1 wazdrdastingu udnidesnieldua
ultraviolet M¥euMaTLTNA M mwmaﬁ‘lﬁ'%ﬂimggﬂuummwm%udau DNA 1106199
Yodualaau a11sInguanveduUIA DNA fipluuufimieusufuaasindugfunidaia
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241 NINTTVIWUDIBYNIAAY (soil particle size distribution) Tne75 pipette
a a d o v
method (Kilmer and Alexander, 1949; Day, 1965) wa1/1"lﬁ'mnmmmiwwumumnuwﬂqmm
dy a R =) = Y 3 dy a 4
1oAY (soil textural class) IAg1SSEUMBVALFUIHIAUAINNUNVBINTENTIAUNYAT

A1§30MTN (USDA textural class) (Soil Survey Division Staff, 1993)

a Fal 1 a A
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o w 1 a ] . . ! 2
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' a df ° 1Y
sevnstldaududuntans deasy 30 wii ¥ 11 3aA2e pH meter (Peech, 1965)

245 SinszdlSuadunisiag ( wesidud oM ) 1av3T Walkley-Black
titration (Walkley and Black, 1934) Lﬂﬂﬂﬁﬁﬂﬁﬁ?m wet oxidation Iaslddaedrsfun

UARZiBEA FhuATzINTITBUIUIA 0.5 Taduns) gAsmImuI Ao

i

oIS ud organic carbon = (me K,Cr,0,-me FeS80,)x 0.003x 100 x1.33
weight of sample in grams

dd Jda s v .
wosikud dunseing = % organic carbon x 1.72

ha6 Swszdanmumsinindh ( Bc ) Tasdaanmmaiilifhwesmsada

=y

A o a . v A a1 Y A .
DUAIVDIAY  (saturation extract) AANYUNHY 25 DIAUBALTYE AWIATOY  electrical

conductivity bridge (Richards, 1954)
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'Jmﬁzﬂﬂimmﬁmmmsﬁm % (N, P, K, Ca itag Mg)
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247  Swrzvdsuialulasiousiavun (total nitrogen) 3% Kjeldahl method

@ 4 LY. [l
(WALE uazITnY 2542) sznaudln 2 41U e digestion (LA distillation

Digestion 7® N1300AIBIIAU (MIUATUNTITOUUIA 0.5 Jaang)

EY [ a y 9 = ~a a
mﬂﬂsﬂ«naﬁaiﬂwwququu 320 aF LDy

E 1 v
Distillation  1utuneunITnduaIsazaleiilaann1sgesuazaniy

luTn319uA 0 H,BO, indicator

ml HCI used (sample-blank titration) x normality Y94 HCI x 1.4
weight of soil sample (grams)

4
alofiFud N =

2.4.8 YSinadeaneTafsluilszToand (available phosphate) Ta835aia Bray II
e
(Bray and Kurtzk, 1945) afinAud10810619e1503010 Bray II 2INIUININTBRWATEAIY
o ° @ a 1 4 ¢ X
N394 Whatmann 1107 2 udiasazaellSalsinaeanesandulse Temidrenies

spectrophotometer AaNNLINAY 882 U1 TUNAT

a 4 4 { o 1 a
249 Fnszdi Inunaideuuanndeuld (exchangeable K) 11879819AU1
afadledsazats NH,OAe widisiniouvduiiuiini 30 WINNTDIAIWATLATYNTBY
4 a d d
Whatmann 1185 2 Sia51e9 v InunaiFeua191nT 09 atomic absorbtion spectrophotometer

(Pratt, 1965)
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MINN 3 FUTANIMEMNLAZAN LT M A B ULAZNAIIIN TNARD VBRI 1DI AN

wilasmanssilgnnien unAmedeumiesay L.uMIAISAI

auUAvIDIAY noUNSNAADY HaININADY
Toszibiafivay hiloszdiafuau

Texture” nd. silt loam silt loam

Sand (g kg") nd. 220 280

Silt (gkg™) nd. 650 520

Clay (gkg™) nd. 130 200
pH? 5.65 6.08 5.70
EC,*(dSm") nd. 0.20 0.20
oM? (%) 0.54 0.53 0.35
Total N* (g N kg ™) nd. 1.42 1.48
Avail P* (mg Pkg™) 3.25 14.42 12.82
AvailX? (mg K kg") , 63.0 62.56 49.37
Bulk density ¥ (Mg m®) nd. 1.61 1.61
Hydraulic conductivity ¥ (cm hr') nd. 10.50 28.21

VRN Y L Pipette method (Kilmer and Alexander, 1949; Day, 1965)

2/ . '3 a Aa
pH meter ( soil : water; 1:1) (ﬂmmiﬂmmmﬂgm‘wm, 2548)

¥ Electric conductometer (Richards, 1954)

“ Walkley and Black method (Walkley and Black, 1934)
¥ Kjeldahl method (¥ipdidiazaasnyd, 2542)
& Bray II method (Bray and Kurtz, 1945)

% Ammonium acetate method (Pratt, 1965)

¥ Core method (Blake, 1965)

¥ Falling Head Method (Klute, 1965)
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Bacillus megaterium, Bacillus subtilis, Bacillus cereus, Acinetobacter sp., Klebsiella pneumonia,

v Ed
Enterobacter sp. 8% Cronobacter sakazakii (1NN 3) Uazi¥e31 5 ¥ila Ao Aspergillus niger,

Aspergillus terreus, Fusarium solani, Penicillium sp. W% Aspergillus candidus (AN 4)

s

v v 4 T ]
Mmuh 3 wuafiSendauen 1@ luiuiidganieuiidiusasnniil Ao Bacillus megaterium
(A), Bacillus subtilis (B), Bacillus cereus (C), Acinetobacter sp. (D), Klebsiella

pneumonia (E), Enterobacter sp. (F) Wag Cronobacter sakazakii (G) MR
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amn 3 uuafiGofdauen 1dluiunlgavaeunilulsasinmit Ae Bacillus megaterium (A),
Bacillus subtilis (B), Bacillus cereus (C), Acinetobacter sp. (D), Klebsiella pneumonia

(E), Enterobacter sp. (F) 82 Cronobacter sakazakii (G) AR (AD)
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a3 uuafiGofdauen 18 luundganieuiidulsnsinuii e Bacillus megaterium (A),
Bacillus subtilis (B), Bacillus cereus (C), Acinetobacter sp. (D), Klebsiella pneumonia

(E), Enterobacter sp. (F) g Cronobacter sakazakii (G) ANAIA (Gifz])

¥ 9/ ] E4 ¥ v
amn 4 @eniisauen 18 luNuilgnwaiouiidlusasinnin Ao Aspergillus niger (A),
Aspergillus terreus (B), Fusarium solani (C), Penicillium sp. (D), Aspergillus candidus

(E) ua2 Emercilla nidulans (F) 948191
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a4 enidauen 1@ luiufiganeudidlulsasinnii e dspergilius niger (A),
Aspergillus terreus (B), Fusarium solani (C), Penicillium sp. (D), Aspergillus candidus

(E) wag Emercilla nidulans (F) AMU&19U (918)
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amn4  wenfinausn 18 lunundganadeudidluTsasinmin Ao dspergilius niger (A),

Aspergillus terreus (B), Fusarium solani (C), Penicillium sp. (D), Aspergillus candidus

(E) uag Emercilla nidulans (F) MR 10U (99)
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Myxococcales, Planctomycete, Rubrobacterales Qg 7 ¥1A A0 Acidobacterium sp., Bartonella

sp., Bacillus megaterium, Bacillus sp., Bacillus cereus, Bacillus subtilis W% Microbacterium sp.
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Bue 6 3ty eansadwunnguuesuniiZeld 3 nguAle Peprococcaceae, Actinobacterium

Uag Myxococcales 1o 3 yilafo Microbacterium sp., Bacillus sp. 0% Bacillus megaterium
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uazandedentouiugna v lddlulsasinnir (mwi 11B ) et Inaund insert gene

v do o a 3 s  dad o
116 Tnaudadson laddasuwiz 2 sila lagluuvaeruiadue 22 JUuuy mnseduun
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NQUUBILUA A5s1d9 n QU AU Cyanobacterium, Acidobacterium, Actinobacterium,

T
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Comanadaceae, Plancomycetes,

Gemmatimonadetes,

Rubrobacteridae, Firmicutes,

Myxococcales 1101% 13 ¥iin fio Alterierythrobacter sp., Brevibacillus sp., Lautropia sp.,

Paenibacillus sp., Klebsiella sp., Cronobacter sakazakii, Enterobacter sp., Bacillus megaterium,

Bacillus subtilis, Bacillus sp., Bacillus cereus, Microbacterium sp. 0% Microbacterium

ginsengisoli AIA13197 4

a v o o o 1 ad ) a ¢ o
M7 4 wanssaswunsuu laaudlenad e ludiuvesdu 16s 15 Tu lsyeassou

@ 1T a { ] @ o o v o
10 voslsznsuuafiGenndledsauiitgaviouiugy5sud 60 uazWugna ln

Code Accession No.  Closet match from BLASTN Identify
nleuWu§STuE 60 Auudnamndulsasinnh
P6 HMS584904.1 Bacillus megaterium, strain ANFLR1 88%
P2 HQ432905.1 Bacillus megaterium, strain 249 90%
P11 HQ415814.1 Bacillus sp., MRG3 91%
P1 FR718966.1 Bacillus sp., strain TUB3 93%
P9 GQ927166.1 Bacillus sp., G4-1 92%
P10 FJ444761.1 Uncultured Firmicutes bacterium, clone 4y-106 88%
P19 GU583823.1 Uncultured Firmicutes bacterium, clone BB10 84%
P30 EU980290.1 Uncultured Firmicutes bacterium, clone TH_h44 90%
P12 DQ989491.1 Uncultured Microbacterium sp., clone HKT972 90%
P13 GU300233.1 Uncultured Microbacterium sp., clone PSB011.C21_I10 85%
P27 HQ183912.1 Uncultured Microbacterium sp., clone De3129 88%
P20 AM936915.1 Uncultured Microbacterium sp., clone CM14H11 84%
P14 DQ646283.1 Uncultured Myxococcalés bacterium, clone 18-63 79%
P26 GU300429.1 Uncultured Myxococcales bacterium, clone PSB011.C21_G18 86%
P4 AY395366.1 Uncultured Planctomycete, clone EB1047 79%
P8 AM397040.1 Uncultured Planctomycete, clone C11.81 86%

|




M319N 4 (A9)

Code Accession No. Closet match from BLASTN Identify
wiouugy3 e 60 AuuSnasinlifhidsasinnh

P24 HM799127.1 Uncultured Planctomycete, clone PRTBB8760 87%

P37 HQ222600.1 Bacillus cereus, strain R12 94%
P34 HM439510.1 Bacillus cereus, strain SI12 93%
P43 GQ344804.1 Bacillus cereus, strain DC2 92%
P23 F1982659.1 Bacillus cereus, strain JBE0OOS 93%
P42 GU25814.1 Bacillus cereus, strain BR4 91%
P55 HM480345.1 Bacillus megaterium, strain EIF18 89%
P58 HM439508.1 Bacillus megaterium, strain S19 88%
P60 EU221370.1 Bacillus megaterium, strain B2P2 91%
P57 HM771671.1 Bacillus megaterium, strain PPB18 MB18 86%
P31 HM480343.1 Bacillus megaterium, strain EIF1] 93%
P49 HQ423376.1 Bacillus megaterium, strain P3 92%
P54 GQY901066.1 Bacillus megaterium, strain BBD-216-3d 89%
P41 EU156325.1 Bacillus megaterium, strain MA 3.3 91%
P32 DQ208676.1 Bacillus sp., K1.2B1 90%
P56 GQ927171.1 Bacillus sp., G2-10 85%
P74 EU685818.1 Bacillus sp., PK-9 78%
P48 HMO061684.1 Bacillus sp., CD (2010) 90%
P59 HQ650233.1 Bacillus subtilis, strain S6 90%
P45 AY881643.1 Bacillus subtilis, strain CICC10048 91%
P71 GQ903727.1 Bacillus subtilis, strain NKY-12 87%
P78 FN393806.1 Bacillus subtilis, strain ES-131 91%
P28 AB519062.1 Bartonella washoensis, strain; DR3-1 79%
P29 AB519063.1 Bartonella washoensis, strain DR3-1 84%




M31aN 4 (99)

Code Accession No. Closet match from BLASTN Identify
wiouwugy3Fue 60 AuuZnasnbiihdsannnh
P15 HM438213.1 Uncultured Acidobacteriaceae bacterium, clone T312D4 93%
P5 GU300442.1 Uncultured Acidobacteriaceae bacterium, clone PSB011.C21_K22 87%
P18 FJ551972.1 Uncultured Acidobacteriaceae bacterium, clone BACT_P4P05 84%
P7 FJ752897.1 Uncultured Acidobacterium sp., clone NdGall55 81%
P17 EU223942.1 Uncultured Acidobacterium sp., clone 64 90%
P51 HQ183988.1 Uncultured Acidobacterium sp., clone Del187 85%
P50 HQ018527.1 Uncultured Acidobacterium sp., clone R4CP3R1B05 80%
P21 HM196333.1 Uncultured Acidobacterium sp., clone IFU_Y45 91%
P84 GU195813.1 Uncultured Actinobacterium, clone P1HOS8 83%
P86 HMO065554.1 Uncultured Actinobacterium, clone SC085 75%
P44 GQ894679.1 Uncultured Actinobacterium, clone T3-65C_DO01 82%
P75 GU300434.1 Uncultured Actinobacterium, clone PSB011.C21_G09 89%
P22 FJ552691.1 Uncultured Actinobacterium, clone LTSP_BACT P6P21 82%
P3 EU276548.1 Uncultured Cyanobacterium, clone Plot03-B04 89%
P38 HM748584.1 Uncultured Cyanobacterium, clone ss2206 #8 84%
P47 HM222415.1 Uncultured Cyanobacterium, clone OK4.01 89%
P40 GQ894489.1 Uncultured Cyanobacterium, clone T3-455C_F12 83%
P46 AB334281.1 Uncultured Cyanobacterium, clone: DoCY-61 87%
P39 HM475009.1 Uncultured Cyanobacterium, clone GsGe_2_1 76%
P35 FJ444664.1 Uncultured Microbacterium sp., clone 2y-10 85%
P62 AM936896.1 Uncultured Microbacterium sp., clone CM14E11 93%
P36 FJ551984.1 Uncultured Myxococcales bacterium, clone LTSP_BACT _P4P17 91%
P53 FJ418119.1 Uncultured Myxococcales bacterium, clone SDU-W4-219 89%
P61 EU437509.1 Uncultured Myxococcales bacterium, clone D030-W1-73 84%
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wiouugyE T 60 Auudnasnhidlulsasinnh
P36 FJ551948.1 Uncultured Myxococcales bacterium, clone LTSP_BACT_P4P17 91%
P33 GU323636.1 Uncultured Planctomycete, clone hsh-8-2 92%
P52 HM208524.1 Uncultured Planctomycete, clone WR38 89%
P25 FJ551414.1 Uncultured Rubrobacterales bacterium, clone LTSP_BACT_P3G01 84%
niouugnalln Auvdnasndulsnsiani
P77 GU188936.1 Bacillus megaterium, strain BCHCNZ279 93%
P79 HM481467.1 Bacillus sp., enrichment culture clone 1PS36 90%
P81 FR695469.1 Bacillus sp., strain CCMM B655 89%
P80 HQ317199.1 Bacillus sp., DYJL-H 92%
P72 GU195823.1 Uncultured Actinobacterium, clone P1H11 92%
P88 HM798643.1 Uncultured Actinobacterium, clone PRTAB7704 94%
P&9 HM065537.1 Uncultured Actinobacterium, clone SC047 90%
P63 HM065540.1 Uncultured Actinobacterium, clone SC055 90%
P73 AM936915.1 Uncultured Microbacterium sp., clone CM14H11 93%
P70 HM133592.1 Uncultured Microbacterium sp., clone Micr16S 91%
P82 FJ542914.1 Uncultured Microbacterium sp., clone A10-02D 95%
P87 EU029295.1 Uncultured Microbacterium sp., clone M120 89%
P83 FJ552484.1 Uncultured Myxococcales bacterium, clone LTSP_BACT_P6HO1 97%
P64 EU016416.1 Uncultured Peptococcaceae bacterium, clone HS07Bal0 75%
P74 EF703065.1 Uncultured Peptococcaceae bacterium, clone MS093A1_F12 94%
wieuugnalln Auusnasnkidulsasianh
P90 GU166344.1 Altererythrobacter sp., IM27 78%
P161 HQ157567.1 Bacillus cereus, strain EPB-8 90%
P143 Z84576.1 Bacillus cereus, strain WSBC10037 89%
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Code Accession No. Closet match from BLASTN Identify
nieuugnaln Auudnasniidulsasinui
P148 HM771668.1 Bacillus cereus, strain PPB13 MB13 87%
P145 GQ342295.1 Bacillus cereus, strain CG-T2 88%
P149 GU250812.1 Bacillus cereus, strain BL1 89%
P167 GU116563.1 Bacillus cereus, strain WYLW1-6 93%
P139 GU906882.1 Bacillus megaterium, strain B196 86%
P124 HQO009875.1 Bacillus megaterium, strain KPE62104H 86%
P132 GU573515.1 Bacillus megaterium, strain IAB56 87%
P176 HMO064042.1 Bacillus megaterium, strain HMI 19 90%
P133 HM771662.1 Bacillus megaterium, strain PPB7 MB7 81%
P159 GQ497140.1 Bacillus megaterium, strain KKK 3 86%
P152 FJ348004.1 Bacillus sp., GGC-D 87%
P169 HM771641.1 Bacillus sp., RK-1(2010) 86%
P144 FR727714.1 Bacillus sp., strain IMT04 88%
P150 EU754023.1 Bacillus sp., AS1 85%
P168 HM233973.1 Bacillus sp., IHB B 2282 82%
P164 HQ204327.1 Bacillus sp., M09 85%
P146 HQ415804.1 Bacillus subtilis, strain MRK2 89%
P134 HQ452341.1 Bacillus subtilis, strain B-916 88%
P153 GU301907.1 Bacillus subtilis, strain A2 86%
P160 HQ415803.1 Bacillus subtilis, strain MRG11 82%
P142 EF423591.1 Bacillus subtilis, strain F8712 87%
P147 HQ316917.1 Bacillus subtilis, strain P71 83%
P151 AF234849.1 Bacillus subtilis, strain FO-029a 82%
P178 F1624473.1 Cronobacter sakazakii, strain CFS-FSMP 86%
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Code Accession No. Closet match from BLASTN Identify
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P123 GU122197.1 Cronobacter sakazakii, strain 0SCHPLA3 89%
P126 HQO018805.1 Enterobacter sp., DHM-1T 88%
P140 HQ436444.1 Enterobacter sp., R1-17 95%
P135 GQ406570.1 Enterobacter cloacae, strain R8-2 84%
P125 HM161865.1 Enterobacter sp., strain 3BIN7 87%
P177 HM160521.1 Enterobacter sp., PD11 85%
P141 HM989008.1 Klebsiella sp., KB02 87%
P154 HM135446.1 Klebsiella sp., 0103, 88%
P165 GQI181035.1 Microbacterium ginsengisoli, strain BLN1 93%
P232 FN392677.1 Microbacterium sp., isolate As3-5 87%
P92 EF072748.1 Uncultured Acidobacteriales bacterium, clone GASP-WA2S83_E01 78%
P174 EU979080.1 Uncultured Acidobacteria bacterium, clone g71 84%
P158 FJ037185.1 Uncultured Acidobacteria bacterium, clone U000107187 80%
P104 GU195933.1 Uncultured Acidobacteria bacterium, clone P3E0S 85%
P110 EU980247.1 Uncultured Acidobacteria bacterium, clone TH_g62 83%
Pl14 EU729308.1 Uncultured Acidobacteria bacterium, clone BS0 86%
P119 AJ534633.1 Uncultured Acidobacterium bacterium , clone JG36-TzT-54 86%
P109 AJ582046.1 Uncultured Acidobacteria bacterium, clone JG36-GS-69 92%
P115 AJ619064.1 uncultured Acidobacteria bacterium, clone MTAF8 94%
P116 AY694588.1 Uncultured Acidobacteria bacterium, clone JAB SMS 36 86%
P121 AY743361.1 Uncultured Acidobacteria bacterium, clone 20 80%
P76 FM253026.1 Uncultured Actinobacterium, clone NL10BD-01-F10 90%
P96 DQ828196.1 Uncultured Actinobacterium, clone DOK_BIODYN_clone543 83%
P98 EF220719.1 Uncultured Actinobacterium, clone FI-2M_G08 72%
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Code Accession No. Closet match from BLASTN Identify
niouugnaln Auvdnasnhihdsasnanh
P157 EF220719.1 Uncultured Actinobacterium, clone FI-2M_GO08 72%
P99 GU195887.1 Uncultured Actinobacterium, clone P2C12 82%
P102 AJ232961.1 Uncultured Actinobacterium, WB013 85%
P113 AJ232690.1 Uncultured Actinobacterium, WB012 87%
P94 AJ232694.1 Uncultured Actinobacterium, WB016 89%
P101 AY192047.1 Uncultured Actinobacterium 16S r RNA gene, partial sequence 87%
P100 HQO044781.1 Uncultured Alterierythrobacter sp., cloné F50HPNUO7IEUK4 87%
P138 GUS574427.1 Uncultured bacterium, clone 72 87%
P156 EF419403.1 Uncultured Brevibacillus sp., clone 4PN65 85%
P155 DQ188362.1 Uncultured Brevibacillus sp., clone BL0O30B72 89%
P130 EF419401.1 Uncultured Brevibacillus sp., clone 4PN57 91%
P129 GU245921.1 Uncultured Brevibacillus sp., clone 075 83%
P137 AB451535.1 Uncultured Brevibacillus sp., clone DHUP4 93%
P93 DQ234232.1 Uncultured Comamonadaceae bacterium, clone DS150 75%
P112 HM856553.1 Uncultured Comamonadaceae bacterium, clone YL192 95%
P105 GU300382.1 Uncultured Comamonadaceae bacterium, clone PSB011.C21_M12 93%
P108 GQ891819.1 Uncultured Comamonadaceae bacterium, clone G61 100%
P118 GQ228649.1 Uncultured Comamonadaceae bacterium, clone 1RH7 86%
P65 GUS552226.1 Uncultured Cyanobacterium, clone D-16S-122 71%
P64 AJ007640.1 Uncultured Cyanobacterium, clone 25/4-2 86%
P69 AY038527.1 Uncultured Cyanobacterium 16S rRNA gene, partial sequence 82%
P66 AYS542755.1 Uncultured Cyanobacterium,clone OS009 91%
P91 AY542756.1 Uncultured Cyanobacterium, clone OS009 85%
P67 AJ579904.1 Uncultured Cyanobacterium , clone DUB10 81%
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Code Accession No. Closet match from BLASTN Identify
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P68 EU019408.1 Uncultured Cyanobacterium, clone UFDCBA_30f 91%
P92 AY038565.1 Uncultured Cyanobacterium, clone CD2C3 75%
P172 EF074778.1 Uncultured Firmicutes bacterium, clone GASP-WCIW2_G06 83%
P107 FN421311.1 Uncultured Firmicutes bacterium, clone GoM156_Bac129 83%
P122 FN421154.1 Uncultured Firmicutes bacterium, clone GoM87_Bac36 91%
P128 FJ609969.1 Uncultured Firmicutes bacterium, clone B95-1A 90%
P131 EU626479.1 Uncultured Firmicutes bacterium, clone A16S_80 85%
P175 EF706503.1 Uncultured Firmicutes bacterium, clone MS070A1_C01 90%
P171 DQ829512.1 Uncultured Gemmatimonadetes bacterium,clone NOFERT 598 82%
P106 GU195855.1 Uncultured Gemmatimonadetes bacterium, clone P2A12 82%
P117 GU195840.1 Uncultured Gemmatimonadetes bacterium, clone P2H07 85%
P.190 DQO016727.1 Uncultured Lautropia sp., clone 2.6 79%
P179 HQ183872.1 Uncultured Lautropia sp., clone De25 86%
P127 DQ016727.1 Uncultured Lautropia sp., clone 2.6 91%
P136 AY807005.1 Uncultured Lautropia sp., clone IS023B92 88%
P162 EU816944.1 Uncultured Microbacterium sp., clone r-43 88%
P166 HM983495.1 Uncultured Microbacterium sp., clone GE7GXPUOIDW358 87%
P163 HQ067777.1 Uncultured Microbacterium sp., clone FSOHPNUO7TIAYMW 85%
P233 AM936915.1 Uncultured Microbacterium sp., clone CM14H11 87%
P226 FJ543063.1 Uncultured Microbacterium sp., clone B09-05A 91%
P230 DQ989491.1 Uncultured Microbacterium sp., clone HKT972 91%
P231 GU300181.1 Uncultured Myxococcales bacterium, clone PSB011.C21_N12 90%
P229 GU300182.1 Uncultured Myxococcales bacterium, clone PSB011.C21_N12 88%
P228 FJ552362.1 Uncultured Myxococcales bacterium, clone LTSP_BACT_P6B15 83%
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Code Accession No. Closet match from BLASTN Identify

1 e d = = ¥ o 1
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P227 FJ550785.1 Uncultured Myxococcales bacterium, clone LTSP_BACT P1G16 89%
P97 AJ290184.1 Uncultured Planctomycete, clone DSP26 97%
P170 AM935647.1 Uncultured Planctomycetales bacterium, clone AMCA9 77%
P120 AY360649.1 Uncultured Planctomycetales bacterium, clone M10Ba61 92%
P111 AJ534691.1 Uncultured Planctomycetales bacterium, clone SISA-MN16 90%
P95 AY360603.1 Uncultured Planctomycetales bacterium, clone M10Bal3 94%
P111 AJ575117.1 Uncultured Planctomycetales bacterium, clone 6 81%
P103 AJ616293.1 Uncultured Planctomycete, clone DEL78 87%
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Code  Accession No. Closet match from BLASTN Identify
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P123  EU723492.1 Ascomycota sp., NIOCC F30 98%
P191  EF638701.1 Ascomycete sp., strain LMSA1.08.031 92%
P193  HQ025971.1 Alternaria sp., 118 83%
P196  FJ210505.1 Alternaria sp. JJP-2009a, isolate 56629-6-90-E 91%
P200  FJ515320.1 Alternaria sp., CPCC 480721 92%
P192  GQ461911.1 Aspergillus terreus, isolate UOA/HCPF 10213 79%
P203  FJ842764.1 Aspergillus terreus, strain PNR2 88%
P224  AY373843.1 Aspergillus candidus, strain SRRC 310 89%
P202  HMS536999.1 Aspergillus sp., LQ21 99%
P216  EU301661.1 Aspergillus sp., HZ-35 81%
P225  HMS801881.1 Aspergillus sp., 06 SMR-2010 84%
P195  HMS535374.1 Aspergillus sp., G-3 90%
P122  GU372899.1 Penicillium sp., MCB-2010a 92%
P124  FJ950741.1 Penicillium sp., MH7 82%
P198  HQ589145.1 Penicillium purpurogenum, strain LP55 89%
P201  DQ793166.1 Pythium ultimum, clone T2S5Pulp5 75%
P209 HM747034.1 Pythium ultimum, isolate F-1550 88%
P218  HQ022030.1 Uncultured Ascomycota, clone 6Bart1172S 88%
wiouWug13ue 60 AuvSnasnlidulsannnh
P198  EU263601.1 Aspergillus candidus, strain DFVB1 95%
P223  EF068267.1 Aspergillus niger, strain JC 90%
P210 DQ365947.1 Penicillium purpurogerium, strain HS-A82 99%
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Code  Accession No. Closet match from BLASTN Identify
wiouuFYS T 60 AuuSnasnliihdsasianh
P218  HQ434765.1 Penicillium purpurogenum, strain HDJZ-ZWM-26 92%
P205  FJ375305.1 Penicillium sp., CPCC 1400022 99%
P194  GU944770.1 Penicillium sp., YW01 98%
P214  FN868877.1 Penicillium sp., BLE22 87%
P197  GU595047.1 Penicillium sp., H1463 89%
wisuRugadn AuvSnausindulsasinnh
P188  DQ681346.1 Alternaria sp., CR-2006a 87%
P211  HMS536999.1  Aspergillus sp., LQ21 76%
P222  FJ459892.1 Aspergillus sp., ACR-PR 90%
P207  GU227345.1 Aspergillus terreus, strain HDJZ-ZWM 77%
P215  GQ461911.1 Aspergillus terreus, isolate UOA/HCPF 10213 88%
P204  EF397944.1 Fusarium solani, strain 421502 84%
Pi189  AB470904.1 Fusarium solani, isolate DSCF5 77%
P199  EU719659.1 Fusarium solani, strain LW-1 93%
P182 HMI161749.1 Penicillium sp., Y12 EG-2010 90%
P185  GU985207.1 Penicillium sp., SF58 93%
wiouwugaadn AuuSnaswhidhilsasinnh
P186 HM754629.1 Alternaria sp., ZJ9-6B 88%
P219  GU325677.1 Aspergillus niger, strain P20-09 76%
P220 HQ397705.1 Aspergillus niger, 188 ribosomal RNA gene 86%
P180  EU770325.1 Aspergillus sp., ZL-2008 90%
P181  HMS535365.1 Aspergillus sp., A-18 85%
P208 DQA489561.1 Aspergillus terreus, strain W0707 73%
P187  HQ398234.1 Aspergillus terreus, strain CCTCC AF93041 90%
P184  GQ461903.1 Aspergillus terreus, isolate UOA/HCPF 5704 92%
P217  GU573852.1 Penicillium decumbens, isolate K1 72%
P221  FJ458446.1 Penicillium decumbens, strain ML-017 91%
P212  GUS573852.1 Penicillium decumbens, isolate K1 73%
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ATTNN 6 FUAVDILUANLITUUAU VTIUITIONUDU URYITVY 60 NUNITIANITAULANATNNNUY Iﬂﬂl‘]f

(AR denature gradient gel electrophoresis (DGGE)

Code Accession No. Closet match from BLASTN Identify
B7 GQ289378.1 Acinetobacter sp., 40 168 ribosomal RNA gene, partial sequence 99%
B3 HM573364.1 Bacillus sp., EB462 16S ribosomal RNA gene, partial sequence 97%
B2 AM403722.1 Microbacterium sp., EP31 16S rRNA gene 68%
BS EU276548.1 Uncultured Cyanobacterium, clone Plot03-B04 74%
B4 DQ646283.1 Uncultured Myxococcales bacterium, clone 18-63 84%
B6 FJ551414.1 Uncultured Rubrobacterales bacterium, clone BACT_P3GO01 85%
Bl EF072606.1 Uncultured Xanthomonadaceae bacterium, clone WA2S2_GO08 90%

a a : aa 1 a v v ¢ Aa Y a " o ]
AN 7 FUAVDIULUANLITEAY Uilim§1ﬂﬁuﬂuwu§ﬂm1W NUNTIANTTIAULUANANOU Tﬂﬂﬁlﬂf

(AR denature gradient gel electrophoresis (DGGE)

Code Accession No. Closet match from BLASTN Identify
B8 GU727684.1 Cronobacter sakazakii, strain NC1006 98%
Bi13 EF466143.1 Klebsiella pneumonia, strain XJRML-1 99%
Bl11 DQ829269.1 Uncultured Acidobacteria bacterium, clone NOFERT _clone313 86%
B12 GU195787.1 Uncultured Acidobacteria bacterium, clone P1A04 76%
B10 EU703234.1 Uncultured Bacillus sp., clone XZNMC34 91%

B9 AY395438.1 Uncultured Rubrobacteridae bacterium, clone EB1119 93%
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(NAUA denature gradient gel electrophoresis (DGGE)

Code  Accession No. Closet match from BLASTN Identify
F3 HQ292335.1 Aspergillus oryzae, strain ZJZ 83%
F2 AF245251.1 Penicillium funiculosum, strain KTCTC 16063 99%
F5 AB454203.1 Phoma destructive, isolate MUCC0064 95%
Fl1 DQ793165.1 Pythium ultimum, clone T2S5Pulp3 91%
F4 FJ207509.1 Uncultured Ascomycota, clone C134 1 88%
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denature gradient gel electrophoresis (DGGE)

Code  Accession No. Closet match from BLASTN Identify
F8 HM165489.1 Alternaria alternate, strain S-f6 99%

) F6 EU883597.1 Aspergillus candidus, strain MD-3 71%
F7 FJ458446.1 Penicillium decumbens, strain ML-017 75%
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