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Indole Acetic Acid Production of Rice Paddy Soils
Jang-Sun Suh’, Hyung-Jun Noh and Soo-Im Choi

Division of Applied Microbiology, National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea

This study was conducted to evaluate the indole acetic acid (IAA) formation in soils as a biological
indicator for the health of rice paddy soils with control, nitrogen sole, chemical fertilizer (NPK), and
chemical fertilizer plus compost (CNPK) plots. There was a positive relationship between colorimetric
method and high performance liquid chromatography for IAA in soils determined, and the values were
similar between two methods, as 0.83~1.23 ug IAA g h™ in colorimetric method, 0.80~1.29 ug IAA ¢" h™ in

HPLC method.

Numbers of dehydrogenase-producing bacteria and the IAA production in soils were high in NPK and
CNPK plots comparing with control and nitrogen sole plots. Also there was high correlation between
numbers of dehydrogenase-producing bacteria and IAA production in soils.

Key words : Dehydrogenase, IAA production, Soil

=254 Fge] 4%
Age= 7lselE & )

g A o83 2Hs] Ave
2 EgeAe] dAHA A

o
i
m
o
L
=
(1]

o
e
~

FA2 & = 9th(Benitez et al,

LB AESHE g4 dd4, X
AR g NFAH T FHE AL
d ESE FGrbdd A FAAH A

23 th(Pankhurst et al, 1997).

Fle mid g8 AHHE Fd=FT 25
7FA AL iy g

H indole 3-acetic acid (IAA)7} 9
ojw, E%] 1AA AT EUY ¥
3 ol regz B
(Chandramohan and Mahadevan, 1968).

Y
o

O
o

IS ol

ko &
Jo ¥
e oz e

g
do o

[s]

L2

=
=k
]

ki

2
=
Al

o] &k &
3 F 2

i

2l ot

=3 "4

=
sl
=]

o>

H 412006922 4 8 : 2006 11, 3
*o1Z A2} 1 Phone: +82312900369,
E-mail: suhjpun@rda.gokr

ke
¥
&
._]
w
[s5]
=
<
@,
(o]
<
[\5)
0]
—
o,
[§v]
=D
=)
wan
=
il
02
le

IAA B35
Ll
o ejs] 4w
4= a9 gAAG
(Purushothaman et al, 1974 =
%@ 4 ok
Qudon 2oy THAA
A Aol HZA EFA
22 Bl 254
R0 24 s
(Strzelczyk and Pokojska-Burdzeij, 1984). wha}A
EA sl 250 FEASY TS
L&A gololgl & 4 (Sarwar et al, 1992), §H3
S8 23 HEARA AN L 2
= B8 ol (Benitez et al, 2006), #7]1&
9 5 dsgeel we moel 4ol
ot mElA FrIEEE S HEZEE

]
Se Age ABAu JFE F= Bk
(o]

I‘

5
=

Bl
rir

(=]
AN

—_
[{e]
O FQL
]

Lo



ooo.- ooo- 000

0oob o0oo0oob0O oob ooooooo ooo
U oboodgb, b0 ob oo oodb bao o
ugb 0oobO 0oobo ooob ooobo goo o
ubd oo aoboboo oood oooodab 4o
gog.

oo g go

0000 00 D000 0000 000 000
000, 00000(N), 3000(NPK), 00000
000 0OO030O0D0O(CNPK)D O0O00O0DO 00O
0,00000 OO0 0O 00 0 40 000 0000
0-20cm OO0 OODOO 0O0OO0.000 OO0 O
00000, 000 00 DO0000O0 OO0 (pH
6.3, OM 17 g kg™ P20s 36 mg kg"), 00000
(pH 5.6, OM 20 g kg™, P20s 20 mg kg™), 3000
(pH 5.7, OM 23 g kg™, P20s 205 mg kg™), O O30
OO0 (pH 58 OM 29 g kg, P:0s 241 mg kg HO 0.
000 2mmO0 OO0 O 400 0000 00O
oo.

oooooooog oo oo0ooooo ogg
Yeast glucose (YG) OO (yeast extract 1.0g, glucose
1.0g, K:HPQO: 0.3g, KH2PO: 0.2g, MgSO:[1 7H.0 0.2
g, 00 1509, 0ODO 1L, pH 68)0 ODOOOO OO
Praveen-Kumar et al. (2003)0 OO0 OOOO OO
O00. 0O Ooooo ooo O 2,35-triphenyl
tetrazolium chloride (0.5% w/v)O glucose (0.5% w/v)
0 1:100005m0O0 000000 OO OO
OO0 0 28000 300 0000 OOO0O OO0 O
O 00000 O00O000D000oo ooooo.

OO0 IAADOO 00 2g050m 0000 OO0
OO0 ObO,D0000 (OO0 1000ml O OODOO
lg0O00)O OO0 ODOOOO (pH 75) 6 miO
1% 0000 (L-tryptophan) 0 4 miOD OO0O, 37
o0 OO0 000 2400 OO0 0O, 5%
trichloroacetic acid 2 miD OO0 OO0 O0OODOOO
O 0dOd,05MCaCk 00 1 mld OO0 O 5000 x
g0 0000 O00.000 ODOOoOoD oogo
00 OO0 ooo.oboo0 3ml0 DOOO OO,
00000 salper OO (2 ml 0.5M FeCk + 98 miQ
35% perchloric acid) 2 mlO OO0 OO OO0 O,
2500 000 OO0 3000 Oodo oooogo
OO0 OO0 DOOD DOoODO 53 nmO00d OOO
oog.

HPLC OO0 IAADOODO DO ODOO OOOd
0000 10 miO OO0O0O0O0OO (ethyl acetate) 30

mO OO0 00 000 0O OD00O0O 0O0Og 200
0 000oD.000 00 e0omid DOODOOOO
(EYELA, Tokyo, Japan)J 00000 OO 500 O
godd 00 bboobo.0oododooo ooo o
IAAD 0000 OO0 OO0 OO0D00 0.1% acetic
acid D OO0 acetonitrildd] OO0 70:300 OOO
0 O (mobile-phase) 2 miO OO0 OO O,0000
ooOoo(@4 0)o ODOOO HPLCOOO OO O
OO0 OO0O0O.IAA OO0 photodiode array (PDA)
0000 OO0 Waters 2795 Alliance system HPLC
(Miford, MA, USA)O OO0OOO. HPLC column
Waters symmetry C18 column (5 O, 4.6x250 mm)O
oooood coumn OO0 3000 OO OOOOO.
OO0 DOOD OOO0O 000 (isocratic system) O
00 (flow rate)D OO 08 mlO OO 150 O0O0OO
0,000 000 000 33000 ooo.o ooo
000 30000 OoOooo, o0 O 1IAADOO
IAA 0000 (indole 3-acetic acid, Sigma, St. Louis,
MO, USA)O 00000 OO OO Empower
chromatography software (Milford, MA, USA)O O
000 O0DO0O0O0((Wohler, 1997; Benitez et al.,
2005; Vivas et al., 2006).

oooo 000 0OO0OOO sAsO OOOO
least significant difference (LSD) O Duncan’'s
multiple range test (P< 0.05)0 OOODO0O.

oo g go

HPLCO OOOD OO OO0 IAADO  1AAD O
000000 000 OO0 00 0000 HPLCO
OO0 OO0 0O 0O0OO0,0000 OD0D0O0 HPLCO
OO0 00000 0000 0OD00 000 IAA O
000 OO0 0000 DO0O0OD0D 00000 00
0OO0D0.HPLCOO 000 OO0 O OO0 000 OO
0O0O0 OO0 OO0 0000 00000 00 O
000 OO 0000 D000 00 0000 00
000 00O 00D 0ODOD 0O 0D 0o0DO.
HPLCO OO OOO Fig. 10 OO0 00000 O
OO0 OO0 OO0 0000 0000 000 00
0000, 0 00000 96360 (219.8, 280 nm)O O
IAAD 00000, Fig. 20 0000 HPLCO OO
000 IAADOOD OO0 000000 0000 O
0 00 0D0OD0.000 DO0OO0 IAADDDOO HPLC
0O OO0 00O OO0 0ODOO00 OO0 OO0 00 OO0
0000, 0000 0000 0830123 0 IAA g™
h™ 00 HPLCOO OOOO 0800129 O IAA g*
h0 OO OO0 000 0O00O.



0 0o0oIAAO000

T T T T
500 ann 1000 1200

Retention time {min.)

Fig. 1. Analysis of Indole acetic acid by the high performance
liquid chromatography.
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Fig. 2 Relationship between colorimetric method and high
performance liquid chromatography for 1AA analysisof soils.
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Table 1. Colony forming units (cfu) of microbesin soilson different treatments (cfux 10%
Trestment Aerobic Aclinomveetes Furci Gram negetive Fluorescent Mesophilic
bacteria my " bacteria Pseudomonas Bacillus
Control 479.7c 80.6b 27a 18b 0.9 16.0b
N 865.8b 333c 0.4b 12b 0.4cd 16.4b
NPK 1234.8a 97.0b 0.9 10.1a 16b 20.2a
CNPK 1479.6a 164.5a 12b 44b 2.7a 96.5a

C: rice straw compost, N; anmonium sulphate
Same |etters are not sgnificant at PE0.05
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