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Fig. 1. Effect of various concentrations of L-form tryptophan on production of IAA by bacterial strians Paenibacillus
polymyxa Ghl, Geobacillus thermoblucosidasius Gh4, Bacillus megaterium Bg12 and Microbacterium resistense Bg31.
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Fig. 2. Effect of light on production of IAA by bacterial stri-
ans Paenibacillus polymyxa Ghl, Geobacillus thermoblu-
cosidasius Gh4, Bacillus megaterium Bgl2 and Microbac-
terium resistense Bg31.
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Fig. 3. Effect of incubation time on production of IAA by bacterial strians Paenibacillus polymyxa Ghl, Geobacillus ther-
moblucosidasius Gh4, Bacillus megaterium Bg12 and Microbacterium resistense Bg31.
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Fig. 4. Effect of temperatures on production of IAA by bacterial strians Paenibacillus polymyxa Ghl, Geobacillus thermob-
lucosidasius Gh4, Bacillus megaterium Bgl2 and Microbacterium resistense Bg31.
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Fig. 5. Effect of pH values on production of IAA by bacterial strians Paenibacillus polymyxa Ghl, Geobacillus thermoblu-
cosidasius Gh4, Bacillus megaterium Bgl2 and Microbacterium resistense Bg31.
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Table 1. Effect of nitrogen sources on production of IAA of bacterial strians Paenibacillus polymyxa Ghl, Geobacillus ther-
moblucosidasius Gh4, Bacillus megaterium Bg12 and Microbacterium resistense Bg31 in the culture broth for 2 days at 32°C

TAA yield (mg/L)

. 1
Nitrogen source

Q
=

Gh4 Bgl2 Bg31

Alaninie
Arginine
Asparagine
Aspartic acid
Cysteine
Glutamic acid
Glycine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Norleucine
Norvaline
Ornithine
Phyenylalanine
Proline

Serine

Threonine

—_

Tryptophan
Valine

NaNO;

None (CK1)
Cz+Try” (CK2)
TSB+Try* (CK3)

22.78
63.59

0 0

S O O O O O O O O O O o o o o o o o

N
O O O - O O O O O O O 0 O O o0 o0 o o o o o oo

-

11.44

oo
S O O - O O O 0O O O O o o0 O o o o oo oo oo

o
\S}

18.45
74.15

41.34
47.79

89.13
19.74

0.3 % (w/v) of each nitrogen source was added into basal medium (consisted of 3% sucrose, 0.1% dipotassium phosphate, 0.05%

magnesium sulfate, 0.05% potassium chloride, and 0.001% ferrous sulfate).

IS}

medium 2 (CK2) or control medium 3 (CK3).

L-form tryptophan (final concerntration of 500 mg/L) is added to Czpeak’s broth (Cz) or tryptic soy broth (TSB) to generate control
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Table 1. Effect of carbon sources on production of IAA by bacterial strians Paenibacillus polymyxa Ghl, Geobacillus ther-
moblucosidasius Gh4, Bacillus megaterium Bg12 and Microbacterium resistense Bg31 in the culture broth for 2 days at 32°C

IAA yield (mg/L)
Carbon source ' Ghl Ghd J Bg 1g2 Be3l
Arabinose 9.18d° 0.71cd 0.15f 1.94cd
Fructose 8.32de 0.00d 12.01d 0.00def
Galactose 7.27¢ 0.00d 14.84c¢ 1.71cde
Glucose 4.591¢g 0.00d 7.05e 0.00f
Lactose 3.95fgh 0.42cd 15.72¢ 0.00f
Maltose 3.16gh 0.00d 1.87f 0.00f
Mannose 40.12a 0.00d 0.00f 0.72def
Ribose 4.77f 0.00d 0.00f 0.06ef
Sucrose 20.55¢ 1.21cd 12.22d 2.54c
Xylose 2.67hi 0.64cd 18.33b 0.00f
None (CK1) 0.00j 19.77a 0.00f 14.31b
Cz+Try” (CK2) 1.54i 2.09¢c 42.68a 3.25¢ef
TSB+Try’ (CK3) 35.22b 12.37b 8.0le 32.32a

' 3 % (w/v) of each carbon source was added into basal medium (consisted of 0.3% tryptophan, 0.1% dipotassium phosphate, 0.05%
magnesium sulfate, 0.05% potassium chloride, and 0.001% ferrous sulfate).

* L-form tryptophan (final concerntration of 500 mg/L) is added to Czpeak’s broth (Cz) or tryptic soy broth (TSB) to generate control
medium 2 (CK2) or control medium 3 (CK3).

* Means (n=3) in the same column followed by the same letter are not different significantly (p=0.05) according to Duncan’s multiple
range test.
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Fig. 6. Effect of nutrient regimes on production of IAA by bacterial strians Paenibacillus polymyxa Ghl, Geobacillus ther-
moblucosidasius Gh4, Bacillus megaterium Bg12 and Microbacterium resistense Bg31 for 2 days at 32°C.The mean of pro-
duction of IAA by each bacterial strain grown in different culture broths is shown by different bar patterns. The bars with the
same letters are not significantly different (p=0.05) according to Duncan’s multiple range test.



=2

=i

K=~ M ERBE YR

HEIREMIEE AR ® 2T 209

Table 2. Effect of bacterial strians Paenibacillus polymyxa Ghl, Geobacillus thermoblucosidasius Gh4, Bacillus megaterium
Bg12 and Microbacterium resistense Bg31 on plant growth for 7 days in the greenhouse

Crop Fresh weight (g/plant)

Ghl Gh4 Bgl2 Bg31 H,O (CK)
Radish 1.2a' 1.35a I.1a 1.37a 1.4a
Melon 0.76b 0.77b 0.7c 0.86a 0.64d
Tomato 0.17¢ 0.23b 0.25ab 0.28a 0.15¢

' Means (n=5) in each crop followed by the same letter are not different significantly (p=0.05) according to Duncan’s multiple range

test.
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Fig. 7. Effect of TSB (tryptic soy broth)-culture filtrates of bacterial strains Paenibacillus polymyxa Ghl, Geobacillus ther-
moblucosidasius Gh4, Bacillus megaterium Bgl2 and Microbacterium resistense Bg31 on the growth of radish plants for 21

days in the greenhouse.
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Table 3. Effect of different materials in tryptic soy broth on production of IAA by bacterial strain Microbacterium resistense

Bg31 for 2 days at 32°C

Treatment ' IAA yield (mg/L) Log cfu/ml
TSB-Tryptone 0.00d° 10.93b
TSB-Soytone 19.08c 10.84b
TSB-NaCl 25.71a 11.40a
TSB (CK) 22.64b 11.00b

' TSB-Tryptone: tryptone was eliminated from tryptic soy broth; TSB-Soytone: soytone was eliminated from tryptic soy broth; TSB-
NaCl; sodium chloride was eliminated form tryptic soy broth; TSB (CK): control.
> Means (n=4) in the same column followed by the same letter are not different significantly (p=0.05) according to Duncan’s multiple

range test.
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Table 4. Effect of various organic amendments on bacterial proliferation and production of IAA by bacterial strain Microbac-
terium resistense Bg31 in the basal broth for 2 and 7 days at 32°C

{ TAA (mg/L) Log cfu/ml
Treatment 2" day 7" day 2" day 7" day
Alfalfa hay meal 0 0 9.26¢” 9.32c
Casein 0 0 6.54d 6.38d
Castor bean pomace 0 0 9.94a 10.32a
Fish meal 0 0 9.57b 9.82b
Peanut seed pomace 1.17 7.97 10.20a 10.40a
Sea weed supreme 0 0 6.11bc 6.29bc
Sesame pomace 0 0 9.35bc 9.58bc
Tea seed pomace 0 0 3.30g 3.17f
None (CK1) 0 0 4.52f 4.42e
TSB (CK2) 10.14 17.54 10.10a 10.31a

' 2 % (w/v) of each organic amendment was added into basal medium (0.5% sodium chloride).
* Means (n=3) in the same column followed by the same letter are not different significantly (p=0.05) according to Duncan’s multiple

range test.
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ABSTRACT

Chen, M. C.!, Lin T. C.", and Huang J. W."? 2010. Factors affecting IAA production by rhizobacteria.
Plant Pathol. Bull. 19: 201-212. (' Department of Plant Pathology, National Chung Hsing University,
Taichung, Taiwan, R.O.C.; > Corresponding author, E-mail: jwhuang@dragon.nchu.edu.tw; Fax: +886-
4-2285-1676)

The factors affecting indole acetic acid (IAA) production by four rhizobacterial isolates, i.e.
Paenibacillus polymyxa Ghl, Geobacillus thermoblucosidasius Gh4, Bacillus megaterium Bgl2 and
Microbacterium resistense Bg31, were studied. The amount of IAA produced by the bacteria grown
under illumination conditions was reduced signifinatly at 96 hpi (hours post incubation) in comparison
with dark treatment. Under dark conditions, the yield of IAA was rapidly increased at for 48 hpi. The
optimal temperature for IAA production was 28°C for strain Bg31, 32°C for strains Ghl and Gh4, and
36°Cfor strain Bg12, and the 4 tested strains produced the highest amount of IAA at pH of 7.5. The L-
form tryptophan was the key nitrogen source for the tested strains to produce IAA, and the quantity of
IAA was increased by increasing the concentration of tryptophan in the culture medium. The effect of
carbon sources on IAA production varied amoung different bacterial strains. Among the selected com-
mercial media, tryptic soy broth (TSB) showed to contain the optimal combination of ingredients for
the 4 bacterial stains to produce IAA and to increase their biomass. Seeds of tomato, melon and radish
soaked in bacterial cell suspension and sown in peat moss were evaluated for their growth. The results
indicated that Bg31, Ghl and Gh4 could promote the growth of melon and tomato seedlings. When
bacterial biomass was mixed with peat moss prior seed sowing, only TSB-cultivated Bg31 promoted
the growth of radish seedlings. In vitro experiments showed that TSB-cultivated Bg31 promoted the
development of lateral roots of radish seedlings, which was similar to the effect of IAA on root devel-

opment.

Keywords: rhizosphere bacteria, indole-3-acetic acid, tryptic soy broth, radish, peanut seed pomace



