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Streptomyces

5

3

Diaminobutyricibacter 3

Rhizobium 3

Ensifer 1

| ] Rhodococcus 1

A Acinetobacter 1
Arthrinium 1

| S5 IR Burkholderia 1

3 11 21 24 39 43 46 Klebsiella 1

(= 55 Species)

Total

29 13. 2E#HE v fARY] A 2Ho] dojy= 3 subgroup?] FH H #Y FR
— 7] subgroup @A Fel EAste], 2 subgroupWel &3 JWH mAIEo] A (split
test)oll ogh ~E# X~ mpA FAAe] W S G A7 2EY s v a2 &
o g DA WItE Hols, 9% SHAR F8& WA= R

— HA= Aol ola drought, UV—B w7l FAxe] A3 £Ho] dojup= 959 wA=
Al (3E 14).




Relative expression Value
EREES

omso

Drought Related Gene

ul ] ]

= MOCK

RD29A = LEAGrRD29B.

133 T30 T30 T42 T4 T245 T396 T397 T0E

ABCG220rRAB18

Relative expression Value
w B BB OB B

°

UV-B Related Gene

No. Genus

Species

13-3  |Bacillus

subtilis

T3-9 |Bacillus

T3-10 |Bacillus

toyonensis

T24-2 |Flavobacterium

tructae

T24-4 | Flavobacterium

resistens

T24-5 |Flavobacterium

aquidurense

T39-6 |Flavobacterium

133 139 T30

WMOCK ®HYS ®CHS ©DFR

I¥ 14. 9% A2 UL AHE B A 7 &P 2E

242

banpakuense

T244 1245 T96 TI97 T8

T39-7 |Flavobacterium

saccharophilum

T39-8 |Flavobacterium

banpakuense

& mA FA T P

® o [e] o
- A7 TR AAES ggoR #d 2EHE 4 wE 2EHZA ubA FHAe
hyper—induction o]%-2 A3 AR nyEy EF 317 AEHAE A AFA 2EH A
- o - - o =
A ke SA4% A3 2do] dojts (¥ 156).
Drought Related Gene UV-B Related Gene

. i: (1) drought  (+) drought o' 5()UV-B B (+)UV-B

'_>° 140 § 80

§ 5

gmo h H : i

o | o

L T g |

2 | H

el Il I Ll g ‘

€ da L1 L s o |'m'5 : € o lm o J el =

RD298 RD29A RD20 RAB18 HY5 CHS DFR
a9 15. §4 2Ed: & AE PAE EFA YA ®E vhA /34 hyper—induction

oA &

of 71t 2} exocytosis

= H]

Flavobacteriums =AM o] A Xt} oA g o
7 #7129 hyper—induction A7)

& 4 MAE

3T

"6‘

=l A

SHAl = A sl aL
FHo] A,

A Apol7h bz

==

nAE =

NU_/] 3174 /\Egﬂ/\ v}

webA Flavobacteriumes 8. B 18 34 vAEE st AES &3
O #& <d 34 MAdE g1 9 dd
— LA S B EHE oF 2009F9 vAES e AT
— uAEe] 16S rRNA AR ABAL EF vlAE taxonS Helsla, = gFo
Flavobacteriums 13},
— A i Rk ofye} 10959 Flavobacteriume ol F7FARD & A T
A& dhmol o] &3t
16%2] Flavobacteriume ™7d 2.2 of7]%th <] ~Ed s A gF gag =
g fF& MAES AEE.

A i F 23§ Flavobacterium® 73%-, 7] 2EH A WS FHA}o] folv] st
A WstE Hols, 659 594 78 PAE $E 2 vAE subgroup 1F FH(Z
3 16).

) Prcudiis Ralsted S ) UV-B Related Gene
g e | TR | R R I I I D
a9 16. YA Bl 2@ 3 Flavobacterium®] 87 2E#H X upA FAR & %




B
T NaCl A 2A] AEES 249
- AFE ZAY Fd &
H3E HolE= 9F v|AE F salt stress = drought stressoll AdA LS Holx= 558 3
w3 (29 17).
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0s
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Stomatal Aperture iwidth/length)

Stomatal Aperture (width,

Pre-
Drought
4-week-old
NacCl Before After
(150 mM) (3 weeks)

Drought
18 days
without
watering

Rewatered 58

2 days
after
re-watering

a9 17. A8 v AE AP &3} salt stree/drought stress A3 F7}

O 8 & 3 v ABE(Flavobacterium, Bacillus)S hAO.E A& Ho] of 1 ghAl

- =AY 9 agA] e ES fd & w8 E AES S Favobacterium®) A1PE
Al F-A 2 A3 T M F-ZA A FEoR waE,

— webs A wjFdel| A FE g 65 Flavobacteriums HET -, AE HUd v
2okl P. syringae DC3000S A&t w7 421 PR19] T3 224 ol o] v
ol A4S 4 F9.

— B A Bkl A EElst vAE Tl Bacillus7b A&l WA= AEY A A

2

o B8 & ¢

2 o
o\
ol
ol
=
d
jw: =
Jo
L
D)
ro
=0
=
—
Lo
s
rel of
&
>,
1]
M
=
=2
>,
1o
=
u)
AC)
o
£
oX,
O

syringae DC3000%

o A =

O antiSMASHE o]83 g2 58 &4 v AE(Flavobacterium) 2] O XFThAIALE o =
— HAE] FAA A ORF(Open Reading Frame)S Zto} 71 n|AYE-9] o] AFHYAILES o



el volelEvEg s =<l antiSMASHE ol&3te] B #8 I vAEQ
Flavobacterium®] ©|ZFAAHE o 53

— Assembly¥ Flavobacterium®] A|@A2FE FE% o] xJAMIE Terpeneo] o=%,

— Terpene< mAEo] mevalonic acid (MVA) pathwaysS =3 At 222 n|APE7)
2] 2% (communication)dt= d oM, 2AEo] HAslu ~EH:A &3 So BHEE A
o=z dHA.

— Wb, WA E] 9& terpene §A E Hu7} W BN FTLI AR 59,

fllo
olN
m
>4
_>|:
_l
N
)
it
}—l
o,
N F_\‘H oﬂL
=)
=
]

s
——

3% 18 AAMAI A At HEoA] EHF oJAThAMME AE BR.

MS HAlEjA| el A 23t AR A Ee SHRTFE Hole F SFTAA FIEE 1493 Aujste] 4&0] &l
e olAttiAtE AEe FEHUFA). B B2 olAthAbE S FEE HsA AES well plate7}
ohd Zek=ol A Al lE(B).

O g} EAolAdA] H3st ] A4S 2d vE] A4 gald d3S +
— Al E By AELS n Ao A gA 3} (denitrification) S AT EAlo) tRFOoR] A
3H(DNRA)=S F71E.
— o] @y ool FHE3 B abEo] Bl A FHd AERT F
O 2da9d2 g9 Ao 444z &3
— WA AEe] W zZgs sheAE EAG R, 7]Ed By AAHNO; )l o g
Eo]H9ol FHA we 53 31 g (Ruffel et al., 2011) (F 1)



Gene Function Log:
AT4G39675 hypothetical protein 311
BT2 TAC1-mediated telomerase activation pathway protein BT2 2.87
AT2G21210 SAUR-like auxin-responsive protein 2.57
AT5G26200 mitochondrial substrate carrier family protein 235
NIAL nitrate reductase [NADH] 1 211
AT1G49500 hypothetical protein 191
AT2G07520 pseudo 1.9
AT5G01740 Nuclear transport factor 2 (NTF2) family protein 1.75
HRS1 protein HRS1 1.66
AT5G10210 hypothetical protein 1.64
HB22 homeobox-leucine zipper protein ATHB-22 1.62
ACD6 protein ACCELERATED CELL DEATH 6 1.58
E 1. 718l FAHNOs)l oJsf EdHeo] 3u) o] F7hske FAAE
7120l EEHE =E(Ruffel et al, 201104 FH24F Fdo] 3uf o) Frbeh= FAAES HAAS

O 28 Ak vre ool 3

— A=A Aae AAS

o dF= VAA EFe

2 2
F ubeleobE gPAIa, AEA RelA weelol 43S

)=
Ag Az, dare] Holw whegolel W@ Ao Wl AT} Yee WIF (2
20)
12 -
D
2
2
S 8-
<
H
o I
o I T
5 4 1
b5
&
m
0 T T
Mock KCI KNO,
a9 20. ANO)2 geEole] g AE WY 537 glo.
°“2ﬂ iAol A 2522 Ajuligt R Y A EA o] 5 mMe] 3F AlkS AHEg &, 1Y Fo dE|glolE HEA
H(grey). A 3¢ $oll AEAE ZolA AEA Wi wEgol 5 43519 5 (black).
- FH A dEFE sl Aol AEe Aol FHXEve Hil(Sato and
Vanagisawa, 2014)7F Slo1A], A4k i s BAG A £ A%e neHs A

ER DR

O =9 vty go} (Shewanella loihica strain PV—4)2] 7|4 v %k
[e)

_

¢

Hj <.

Ao %A% Hungate 71H &8 7|4 wl¥H
& AFA A 2A0]= modified MR—1 H|E]o]E 9]

- NO3;~, NOy7, NH, ¢ =4 ion chromatography (IC) ¥ HumasA} A|&=S o] &3+



colorimetric assay@ 4]
— 223} Hk2-9o] AL gcetylene block techniques ©]-&. Headspaceol ¢ 10% C.H.=
A7FslH N,09 ghednbgo] FAH o] N,09 HAFS Sl @43}t 5o Fols 54
T 98 N;09] 54 ECD deE st 43 GC GO/MSE 24

O Arabidopsis thaliana® - T3 25&&2° DNRA Fxa3 &2l

— NO3;7/NO, Z 7]2 & 3} anaerobic respiration ¥+3¢1 DNRAS} &2 wk$
7VA Shewanella loihica PV—4% EEAUAPEZ o]&,
NO;/NO,~ $hel whgoll mA|= F3FS BEsal .

- &3 112 Espete] muolE FHlstel S, Joihica PV—4%
NOs; = electron acceptor® 3&le] vlUa}R S wf NH, &2 Q¥ = H|&o
atls (¥ 21).

- CHo&s T35t N0 <&

o
o=
of AA FaALE FAT &

1
Arabidopsis thaliana 3 =0]

— = ]
MNEES

_

3

i
B\
o
o

gatel B Wge] P
S 21

Time (h)

100

o (¥ 21).
— Arabidopsis thaliana® =% o°] &2 3LDNRAS] Ao 4] DNRAS AthH oz X3t}
= HEs 89l
6
= z
2 z
@ T .
S o2
g Z5
(o]
= g’a
40 60 80

No root exudates 50% Root exudates

19 21. Arabidopsis thaliana® }&E& F7}E (1:1) v|t)ojo) Shewanella loihica PV—4E Hj

e v (F) @At A3 (CHy A oA N,0-N& 54, (ARE(-) AMZ, ARE A7}
AE), ($) 9282 (FA)/DNRA(RA) vrg9 ALE =4,
O Arabidopsis thaliana®l =% A& 24
— UC Davis® West Coast Metabolomics Centerdl] A=E&E9 ®EAS <9g HILIC

(Hydrophilic interacation chromatography)Z& o] &3+

== I 29E .

WA 24 (semi—quantitative) 3+ A3

BinBase name

xylulose NIST methionine arachidic acid
xylose maltose allantoic acid
xanthine malic acid alanine
valine lyxose adenosine
urea lyxitol 4-hydroxybutyric acid




uracil lysine 4—-aminobutyric acid
tyrosine leucine 3—hydroxypropionic acid
tryptophan lactic acid 3—hydroxy—iggethylglutaric
trehalose isoleucine J3—aminoisobutyric acid
thymine hydroxylamine 3,6—anhydro-D-glucose
threonine hydroxycarbamate NIST 3,6—anhydro—-D-galactose
threonic acid hexadecane 2-hydroxyglutaric acid
threitol glycolic acid 1-methylgalactose NIST
sucrose glycine 1,3,5—-trimethylcyanuric acid

succinic acid

glycerol-alpha—phosphate

glycerol-3—-galactoside

stearic acid
shikimic acid glycerol
serine glyceric acid
salicylic acid glutamine
ribose glutamic acid
pseudo uridine glucose-1-phosphate
proline glucose
phosphate galactose
phenylalanine galactinol
palmitic acid fumaric acid
oxoproline fucose
ornithine fructose

nicotinic acid

erythritol

N-acetylmannosamine

citric acid

n-acetyl-d-hexosamine

beta-alanine

myristic acid

aspartic acid

¥ 2 Arabidopsis thaliana rFE&E9 A& 4 27

-

o] Chaparro et a/ (2013)¢] 7]& &2 Az}l v

TANEE(ARE)E A5t A o] 8313 a. AAl amino

acids, sugars, other organic compounds® T4 3} L.
Compound Formula
Aalanine C3H7NO2
Glycine CoH5NOg
Amino Acid Isolegcine CeH13NO2
- Serine C3H7NO3
Valine CsH11NO2
g—-Aminobutyric acid C4HgNOg




Fructose CeH1206

Sugar Galactose Cel11206
=ugal Glucose Cel1208
Sucrose C12H22011

Cyclohexylamine CeH1sN

Ethanolamine C2H7NO

. . Urea CH4NEO
hy%)%s Butyrolactam C4H7NO
Lactic acid CsHeO3

Glycerol C3HgO3

Propane-1,3-diol C3HgOq

3. AFTAFEE (ARE)Y ZA]. Chaparro ef al (2013)9] AE £ ZAe} B 43 £ 4
b3

O sA3 ARE (91F H=E)E o] 839, model organism (S. loihica PV—4)¢] A3}
]_

/DNRA ®Fgo A4S vA= 245 84

[e]
- A4l 54% Hungate 71'H €& 7|4 wigHS ol & Ast dasgtsE 54 9
E Ao A 2ol modified MR—1 ®]t]eo] (pH 7.0, phosphate buffer 5mM)S A&
sdtdom, d7] 2HoZ 5 mM9 latate NO; ¢9F 1 mME 77 AAbgolA], AAF=&A=
o] g-ato] HijYstA =

o

- NO3;~, NO;7, NH,¢] %< ion chromatography (IC) =+ HumasAl AES o]&

colorimetric assay® 4]

— 823} dkgo] A== acetylene block techniques ©]-&. Headspaceol| °F 10% C,H,=

A7FstH N,09 ghednbgo] FXH o] N0 WA 3]1/‘1 g4zt gkg-o] Fols SAHE

T U= N,09 54+ ECD HE g7t 434 GCE &

— ARE(—) A&, ARE #7} A&, amino acids %7} *@%, sugar 7} A&, Other organics

groups H7Fg AIEE Urol 24 249 ve 100 pME dAH A vﬂﬁb’iﬁtﬂ, e 3}

/DNRA ¥Fgol d&S F& B4S FQl88l 5.

- Al 2F5& EF X338l total ARE solut1on9‘r Zd A ge)

sugars, 7€} 7] v 7 AE) vls)] A

A BAEY, NH, =9 4 S718 Ao SRIHAS. A& N,0 3 NH, ol el A}

o 7F YEbkARE thxatel]l HlE| 25 ~47 % X N,O7F EoE%les U F Usle
, o1E Bal dEAFEES ISl wet S Jofhica PV—429] DNRA wvhg-o] S35+ &

FE FAE F A (3™ 22).

ANkS ¥ 33 amino acids,
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1138 22. Arabidopsis thaliana®l AEE& EUZ 3 AFAZE(ARE)S H7IE (1:1) ®t]o]d
Shewanella loihica PV—45 W|FAE o (A) €209 A (CHy EA] stoA N.0O-N= =

A, ARE(—) ¥Z, ARE 7} A Z, , sugar 7‘§7]- M= Other organics
group= 713 MEZ)3 (B) €d8HE (F4, N;O —N)/DNRA(H A, NH,*—-N) #g9 AxE =
A

O ®iF ZHNA Ea ¥ Flavobacterium spp.2] ©@&3F HH-g FA
- EdollX FE3 n AR Flavobacterium 42 #AE (CN -10—4, CM—10-5, CR-7,
BN-2) wjF =31 g
— Modified MR—1 vl & 7=Fslo] Flavobacteriuns W%
o zA3 A 39S
— Flavobacteriums Hﬂ%kf% < 91E minimal medium<S FA3F7] 93}, modified MR—1
w)t]o] (pH 7.0, phosphate buffer 5mM)<S ©]-&3Fo] wjUdS A 3PS
- &7 2A°2Z 5 mMY glucose$t 1 mM ¢ NO; & Z+zF AA}FoAA, AAFLAR o]
&sto] mj el =
- WF A, 109 A3 F BN-2& Z4kel 0.067 mM, CN 10—4% 0.153 mM (¢}
ZAakd: 0.94mM), CM10—59F CR10—7-% 717} 0.462 mM, 0.347 mMo] Hol A2
— g, wlF 23d A Fok opE S B2 w¢Al (CN -10—4, CM—10-5, CR=7)¢
1 0.004 - 0.49 umol®] N,O—No] SHEAL.
—  uwgkx, F7|olA phosphate—buffered minimal medium® R2A mediumel A
Flavobacterium % w5 %, BN-2& A|e|gt @Aslto] Y HAAHS 27 @23 A7]
w Ast] olEe Ao v

O

st 4= 90 minimal medium

O Flavobacteriunrs 223}stH wjded 4 = minimal mediums
modified MR—1 m]tjole] 1/100 R2A7} S| M= 22 ujt]o]= A sle], 7
— &7] Z79 4 R2A agar plate ¥ R2A B wjX|o| A= 5 wE A
- Modified MR—1 w]tjeje]l 1/100 R2A7} A HEE wgojs 24
glucose®t 1 mM ¢ NOs~& 2+2t ﬂx}ioﬁl AR A = o] &3] HiYks A= 3
— Flavobacterium <5 oF7ke] zbolE H AN EF 107\] b B F

4 =
g AdS B, olwe g FAd s== 0.61-0.78 mMZ A

N F 8 &

2
PN'
g
k)
N
:?L_',
MN



ImMe] A2 e BF RUAA e Aow HHE (2F 23)
- w&hA OD7F F7hebe AAskE ez wolXyh @izl e dojur] oy A
o= Fty
Growth Curve (OD gy)
0.14
0.12
]
0.1
0.08 . . ® w
0.06 . .
0.04 i
0.02
0
o 2 4 & 10
#BMZ ®CN10-4 ©CMI0S @CRIO-7 Time{hr)
1% 23. Flavobacterium 4 47 %9 A% &=

O Flavobacterium 4 %, strain C N—10—12} BN—-2Z uj%A] NH,", N,O (C.Hy % AD)
/\g/\g -’_’,\—E—E« Zx%g}oq E]—X]§:]./DNRA u]—g_q 31}%

— A%k =AE modified MR—1 wt]o] (pH 7.0, phosphate buffer 5mM)ZE AF&3l9 a1, &
| 2% 5 mM9 glucose®t 1 mM ¢ NO;s™ & 242 Axpg oA, Axp=EAZ o] &8t
H} F 8k .

- wlF Azl w7 AZeA A= N, O-N¥F NH, & S54sk%al,  Strain
CN—-10—-1 ¢ N;O—No] =} &7}sFe] 218 umols N,O—No] 2-A%E WhH | strain BN—2-2
ol 13.7 pmols N,O—No| A3}l S. whHol|, NH, 9] &2 Algke] el wa}, Strain
CN-10-1 & #z} ZAs o™ (21.3 umols NH, =N), strain BN—29] Z-$-o = A]7to]
Aol wet Hak F7hste], 56.3 umols NH,'—N& WERN LS (174A1%F A3 5.

240 83

N

200 -
160 %0

120

N,O-N (pmol/Vessel)

80 20 |

HH, N {umolVessel)

40 -

0 20 40 60 80 100 120 140 160 180 é
Time (h)

0

26 173
Tirne £h)

a9 24. Strain CN-10—1 (3A)3#} strain BN—-2 (FA)& wWjgds o (F) 2dikge A3
(C.Hy EA) 3lollA N,O-NS =4, AAAL 4EFo] glE AE, YA HEEL I 4
Zd)H (%) 2Aue9 AxE =4

ut

— o] AytE F3gsle] HES uw, Strain CN—10—1= Y% NO;s 7F 25 N,O= 95 =
L3l Hh2S W3l strain BN—2& FY% NOs~ 7} €43 NH,"2 A4 %= DNRA ¥+
S 3RS E & F U



O vt ZHNA 229 Flavobacterium spp.2] DNRA ®H8 o8l G2 A HA]
— Flavobacterium 49 strain CN—10—1, CN—10—4, CM—10—-5, CR—7, BN—2¢] A]&F o
23E 7217 9448 DNRA w23 #eyg §442 g9

d
Do

N-10-1 CN-10-4 CM-10-5

g
N

C

napA O
narG X
nirkl O
X

@)

X

X

nirS
norBB
nosz
nrfA

M| OO |O|O

O|O|O| M|} O T

M| OO <O
MO0 OO

¥ 12 w32 @A B Flavobacterium spp.o) A B4 Az
- A A4 A3, DNRA #bgo] 7bsdh #F5 arfAS 7FA3l AT strain BN—20]H,
Flavobacterium 42] strain CN—10—1, CN—10—4, CR-7¢ ©d33AS Ax Ardo
2HE opistA A7 ghgo] Hol AdE 4 9don, CM-10-59] A% 2e g4 3
e 7A ofibstA oA AA7bA ] ghelo] 7hed Flow HoF.
— o]E Eaf, a4 AFo|A] Strain CN—10—13} strain BN—20] z}z} €439} DNRA =%
S UelE Aol Z #F9 #FAAE Fa (Strain CN—10—1: napA, nirK, norB,

strain BN—2: napA,, nrfd) 29449 4 31&.

s
97 AEel A8 o Egel 483}

E(ARE)S #7Fgk (1:1) wt]olo] NOz o 53|
259 H7IA 9 ARE(-)ol A9l &23}/DNRA H+

o
>m;

el
- EY AES 5 mM9 lactate®} 1 mM o] NO; & 2zt AR AA, AR FEAZ o] &3}
I 0.2 mM9 NH, (N source)Z &3} u¥sle EY dAE 71gekdl & 1 mLe
inoculumdte] ¥slS . 160 mLel AlgHo] 50 mLe phosphate—buffered minimal
medium® 50 mLe] AF4FEE (ARE)E 1:1 H]EE o] Folxl w|tjoox 3. AL

5
headspaceE Z¢]4 3t & headspace?] 10%= acetylenel & 1w 3tdle] N,02 =A 3}

_ Ex.Cati
AR pH | OM | A & | NH-N (cmol, kg D Soil
_ 25 2 1
A | (155) | (e ke™) [(mg ke | (mg kg | M ke [T T Vig | Na | cnc | texture
H 22 54 172.0 4.36 05|98 | 1.1 |05 ] 938 SiL

6.0
¥ 13 = E% o33ty
— 9% AE=ZE (ARE)S ¥ 169 ZAUR o]€3t9om, 100 uMe == #7819 2.
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33 25, QAFTAEE(ARE)S FH7ME (1:1) ®|tojo] = E% NOs;~ enrichment cultureE #j %3}
S u (F) A0S J3 (CHy EA 394 N,0-N& 53, ARE(-) #Z, ARE #H7} &AEZ,
, sugar A7} AZ, Other organics group= A7} AE:)7} (§) @duks
(H4)/DNRACHA) vt3-o] A=E A,
— o] A3 AREe|A T DNRA ®ES9] Fxlo] #AZAHIS. I axe F94ol7le= syt
pure culture A3 A3}o)] vl = AH oz wus . & sugars 18-S A
3 T2 94 aFo] H7lE WZoA NH," deficite] Eo]E Aoz 2 uwj ARE H7} 4
Zo A TZE DNRA &7 A4S amino acids®} other organics groupd &37F 2 A
o]
A

ER:
(e}

)
¥
o

o
ul)
\]

(@) ]

O += E4E noculum® 2 &to] JAFAMEE(ARE)S #H7H1 mL)g wt]ole] NOs ¢ 53}

F, ol HET N R sto] ARE H7HAI9F ARE(-)el| A9 @4 3}/DNRA WHg-S 732,

- E¢ ¥E= 5 mMY lactate®} 1 mM ¢ NO3™& 244 dApa oA, A& AZ o] &8
0.2 mM9] NH,"(N source)® F3pujgsle] EF AAE 7Feksl & 1 mL2 inoculum

Sho] v FstslS. 160 mLe] Al Ho] 100 mLe phosphate—buffered minimal medium®l 4]

AFAMFEE ImL (HF &% 100 pM)E F71ste] Ad 43, A4 E headspaceES =T
A 3k & headspace? 10%E acetylenelZ 1 &dto] N,0E =A 3}

- QAFAFEEY vbolE 111 HEE 7k A vsiA,  %7] 0.24, 0.3 mM9

AFAFEFES 94 ZdS 45 NH' o] A9 BF 2RFHJAN, A3i5+5
& AEAAE 0.44 mME NH," o] S7Fh sAldl HE N.O-N A gko] of
2~ (ARE 7] H7}Al: 93.39 umols, ARE 7} Al: 86.57 umols) == A
N, weEtA AFAFEEo o8] DNRA 3 ¥h5o] FAHJS &2 (2% 26)

Rice Paddy Soil (umols N,O-N) Ricefield NH,~ (mM)
100
0.5
s m initial ® Final
80 0.4
70
oA 0.3
50
40 0.2
30
20 0.1
1o
o 0.0
Control ARE Control ARE

a3 26. JFHEE(ARE, ImL)E F71 m|Holo] = E% NO;~ enrichment cultured |3 <
o (F) @A gAuge] A3 (CHy £A) 3telA N,0-N& =F, ARE(—) 8=, ARE A7}
AE), (%) DNRA g9 AEE &4,
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Ag | pH OM Agvo i NOs-N (cmol. kg D) EC Soil
28 | (1:5) | (gkg™) | (mg ke (mg kg™) K Ca Mg Na (dS/m) | texture
A | 6.4 12 194 30.8 0.5 4.9 1.8 0.1 0.37 L

¥ 14 9|8 Ar} =HX gL ¥ Y oA
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140 30
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S = B
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Time
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ad 27, AFAESE(ARE)S #H7IGE (1:1) mdojd vl A/ HA &L & EF NOs”
enrichment cultureS Hl43AS o (F) WL IY (CHy, A4 3hoA N,0-NS F5H,
ARE(—-) #Z, ARE #7} 8Z)7# () DNRA %&9] A=E &F

O %W EY (M= AHe)S inoculum R 3kl NOs ol sshuld, o] HF Mo 3to] ARE
H7HA ek ARE(=)oll o] 2 3Y/DNRA whe-& #8kgls. (ARESH vjde] 1:1 W &)

_ Ex.Cations .
Alg | pH OM P%» NOg-N (cmol. kg 1) EC Soil
A% | (1:5) | (ke | (mg kg')) | M ke K Ca | Mg | Na (dS/m) | texture
a5 | 5.1 11 225 222.0 0.7 6.3 1.9 0.2 3.86 L

¥ 15 18 Agrl @ & EF o384

— ol A7} He] e % B A% 9F AFETL A7 T N0%h NH R 5



AR W, N,O-No| F& T M5E% A A, ok 94 %A% Ay FAd 27
%] NHy® 22.3 umolso]l S7HlaS 31T & g A3 AFEES HuishA &
g ztel] HlB|A= 33.2 umolse] NH o] © A YetgSS 81 4 i, ol& AF
AFEES HTRA R AP e Adagle]l AAl ESSE AlEoAE dAg HER
DNRA ®Fg-& &3 Al 5 d5S vehd. (2 28)
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30

N2O-N (umol/Serum bottle)
s 3

90 (hr) 162 (hr) Control ARE

W initizl WMFna

a3 28, AFASE(ARE)S H7ME (1:1) Hgod HE AHgd = EY NOs~ enrichment
culture® ®#MIFIES o ) AWkgol P (CHy, EA 3lA N,0-N& &7,
ARE(-) AZ, ARE 7} &E), (§) €373 2 DNRA ¥H39 A= &

ne
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=
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)
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off g#glo]l AAl EYEE AMIoAE dAS HE&EZ DNRA v X A1 & UdSS
UERY. (38 29)

i}

il

Cropland (umols N,O-N ) Cropland NH,* (mM)
100 0.6
50 m Initial m Final
a0 0.5
70
0.4
&0
A 0.3
40
20 0.2
20
10 0.1
o 0
Control ARE

Control ARE
a9 29. YFHEE(ARE, ImL)E F71E mlHold] & =Y NO;~ enrichment culture® M FR&
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