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Abstract

Plant growth promoting rhizobacteria (PGPB) has been reported to produce plant-growth
regulators such as indole-3-acetic acid (IAA). This study focused on PGPB, Pseudomonas
fluorescens |AA production to enhance growth of para-rubber seedling. Results showed that, P.
fluorescens secreted high levels of IAA within 24 h at a concentration of 47.52 g mi” in vitro
determined by high-performance liquid chromatography (HPLC). Subsequently, the para rubber
cultivar RRIM600 seed treated with the cell-free filtrate of P. fluorescens increased significantly of
stem height, root length, and stem circumference on 30 and 60-day-old plant with 26.72, 9.02, and
0.26 cm and 40.23, 13.10, and 0.30 cm, respectively (P = 0.05). The cell-free filtrate also triggered
slightly increase expression of plant growth hormones, IAA under greenhouse conditions. The activity
of IAA was increased immediately after seed treated with the cell-free filtrate reaching peak levels at
7 days at 3.54 ug mg'1 compared to control treatments (P = 0.05). Growth induction of para-rubber
seedling by P. fluorescens cell-free filtrate through the biochemical changes brings about
accumulation of plant growth regulator that relates to biosynthesis of IAA. The application of the cell-
free filtrate of P. fluorescens as regulators enhance growth will be compatible and alternative with its

use for plant health promotion.

Keywords: phytohormone; low input sustainable agriculture; biocontrol; enhance plant health
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Figure 1 PR-HPLC profile of indole-3-acetic acid (IAA) by Pseudomonas

fluorescens in NGB

medium at 12, 24, 36, 48, 60, and 72 h. The condition of HPLC are including Sunfire
column 5um C18 4.6x150 nm, mobile phase = 26 % V/V (ACN/H,O, pH 4), flow rate = 1.2

ml/min, and injection volume = 10 pl.
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Table 1 Effect of the cell-free filtrate of Pseudomonas fluorescens on para-rubber seed germination

and seedling growth promotion at 1 month after seed treatment

Treatment“ Seed germination (%) | Stem height (cm) | Root length (cm) | Stem circumference (cm)
1 98 26.82a 8.79ab 0.26a
2 98 26.72a 9.02a 0.26a
3 98 25.19b 8.48bc 0.25b
4 96 25.29b 8.22¢ 0.25b
5 94 24.80c 8.13c 0.25b
6 92 22.99d 8.18c 0.22¢c

"T1 = seed treated with P. fluorescens (108 cfu/ml) in nutrient glucose broth (NGB), T2 = seed

treated with the cell-free filtrate of P. fluorescens, T3 = seed treated with P. fluorescens (108
cfu/ml) in distilled water, T4 = seed treated with death cells of P. fluorescens (108 cfu/ml) in

NGB, T5 = seed treated with 2.5 mM salicylic acid, and T6 = negative control.

Table 2 Effect of the cell-free filtrate of Pseudomonas fluorescens on para-rubber seedling growth

promotion at 2 months after seed treatment

Treatment” Stem height (cm) Root length (cm) Stem circumference (cm)
1 40.60a 13.00a 0.31a
2 40.23a 13.10a 0.30a
3 38.87b 12.32b 0.29b
4 38.91b 12.31b 0.28bc
5 38.35b 11.82¢c 0.28c
6 36.97c 10.47d 0.27c

"T1 = seed treated with P. fluorescens (10° cfu/ml) in nutrient glucose broth (NGB), T2 = seed
treated with the cell-free filtrate of P. fluorescens, T3 = seed treated with P. fluorescens (108
cfu/ml) in distilled water, T4 = seed treated with death cells of P. fluorescens (108 cfu/ml) in

NGB, T5 = seed treated with 2.5 mM salicylic acid, and T6 = negative control.
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Figure 2 Productions of IAA from Pseudomonas fluorescens antagonistic bacteria to enhanced IAA

accumulation in para-rubber seedling. T1 = seed treated with P. fluorescens (108 cfu/ml) in

nutrient glucose broth (NGB), T2 = seed treated with the cell-free filtrate of P. fluorescens ,

T3 = seed treated with P. fluorescens (108 cfu/ml) in distilled water, T4 = seed treated with

death cells of P. fluorescens (108 cfu/ml) in NGB, T5 = seed treated with 2.5 mM salicylic

acid, and T6 = negative control.
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