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The purpose of the research were: (1) test the IR 64 seed health, (2) test P. flourescens P60 in improving 
seed health, (3) test P. Fluorescents P60 on physiological seed quality, (4) test P. flourescens P60 on 
the growth of seedlings in a greenhouse. The results showed IR-64 infected seed borne pathogens of 
Aspergillus flavus, Alternaria padwickii, Pseudomonas glumae and Pseudomonas syringae. Testing of 
P. flourescens P60 in improving seed health, indicating P. flourescens P60 could improve seed health 
by inhibiting the growth of the colony A. padwickii, A. flavus, and P. glumae, but it did not inhibit the 
growth of colonies of P. Syringae. While testing P. flourescens P60 to physiological quality of seeds, P. 
flourescens P60 was able to maintain the physiological quality with germination above 80%. The results 
in the greenhouse showed that P. flourescens P60 with soaking time 15 minutes and 25 minutes had the 
same effect on seedling height, root length and seedling dry weight. However, 25 minutes soaking time 
resulted in heavy wet seed and root dry weight were higher than soaking time of 15 minutes. 
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INTRODUCTION 
 
IR 64 has been released by IRRI in 1984 and it is still 
widely used today. However, the availability of improved 
seed is becoming an obstacle due to seed quality 
continues to decline, either seed health and physiological 
quality of the seed. The seed borne pathogen is one of the  
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causes of low seed health, which result in low physiological 
quality of seeds, including seeds failed to germinate and 
sprout growth is  not normal (Agarwal and James, 2000; 
Sutopo, 1993), thus resulting in the need for seed 
treatment.  

Seed treatment is generally carried out physically and 
chemically. Physical seed treatment such as soaking 
seeds before planting, whereas chemical seed treatment 
using a gas such as  methyl  bromide,   phosphine,  Florida  
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mercury compound, liquid organic mercury, and other 
fungicides (Agarwal and James, 2000). The use of 
synthetic chemicals in seed treatment resulted in a 
decrease in seed viability and shortens the life span of the 
seed, so it needs another alternative in the treatment of 
seeds, one of them using a biological agent Pseudomonas 
flourescens P60 that is antifungal and antibacterial. 
Pseudomonas flourescens P60 is a biological agent that is 
isolated from the roots of wheat plants (Soesanto et al., 
2011) and it is widely used as a biological control of soil-
borne pathogens (Santoso et al., 2007). However, the 
potential of P. flourescens P60 has never been used in 
seed treatment to suppress the presence of seed-borne 
pathogens. The research aims to (1) test the IR 64 seed 
health, (2) test P. flourescens P60 in improving seed 
health, (3) test P. Fluorescents P60 to physiological seed 
quality, (4) test P. flourescens P60 on the growth of 
seedlings in a greenhouse. 
 
 
MATERIALS AND METHODS 
 
Time and Place Research  
 
The study was conducted in September 2012-March 2013 
at the Centre for Development and Empowerment of 
Teachers and Education Personnel of Agriculture 
(PPPPTK) Cianjur, General Soedirman  University 
(UNSOED) Purwokerto, and Research Center of Biology-
LIPI, Cibinong, Indonesia. 
 
 
Seed health 
 
Seed health tested by blotter test method. Seeds were 
grown in Petri dishes lined with wet paper stencil. Seeds 
were incubated at room temperature with NUV(Near Ultra 
Violet) irradiation for 12 hours of light and 12 hours dark by 
turns, then for 24 hours at -20 

0
C. On the third day, the 

seed re-incubated at room temperature under irradiation 
NUV 12 hours of light and 12 hours dark alternately until 
the seventh day (ISTA, 2008). On the eighth day,the seeds 
were observed and identified pathogens with identification 
keys Pictorial atlas (Watanabe, 1994),and they were 
calculated the percentage of pathogen attack. The formula 

was  X 100%, and then the seeds were 

isolate of the pathogen with single spore isolation 
technique (Turechek and Stevenson, 1998).  
 
 
 

 
 
 
 
Testing of Pseudomonas flourescens P60 to seed 
health.  
 
This test used blotter test method. Detection of pathogens 
carried by disinfected with NaOCl1% and without NaOCl 
1%. Seeds were incubated at room temperature with NUV 
irradiation light for 12 hours, then for 24 hours at -20

0
C. 

The third day, the seed re-incubated under NUV irradiation 
12 hours of light and 12 hours dark alternately until the 
seventh day (ISTA, 2008). Eighth day, the seeds were 
observed, and identificate of seed-borne pathogens with 
identification keys Pictorial atlas (Watanabe, 1994), and 
they were calculated the percentage of pathogen attack by 

the formula  X 100%, 

 
Testing of Pseudomonas flourescens P60 against 
physiological seed quality. 
  
Seed germination  
 
Seed germination test use rolled paper on top of the 
plastic. Germination was calculated on the 7th day as 
count I (KN I) and 14th day as count II (KN II) (ISTA, 2004; 
Wongvarodom and Naulkong, 2006), and they were 
calculated the percentage of germination                  = 

 

 
Seedling dry weight 
 
Normal seedling on 14

th
 day after planted was removed 

from the seeds / cotyledons were still attached and then 
dried in an oven at a temperature of 80

0
C for 24 hours, 

then the seedling put in a desicator ± 30 minutes and 
weighed (ISTA, 2004), seedling dry weight was calculated 
K1 - K0. K1 was the initial weight of the germination before 
in the oven and K0 was the final weight after germination in 
the oven.  
 
The growth rate of germination 
 
The growth rate of germination was a method developed 
by Burris (1976 in Copeland and McDonald, 2001). 
Benchmark was calculated by dividing the normal seedling 
dry weight by the number of abnormal germination dried in 
an oven at 60

0
C for 3x24.  

 

The rate of growth of the sprouts was   X 100 %. 

 



 

 

 

 

 

 
 
 
 
Maximum growth potential  
 
Maximum growth potential was calculated based on the 
percentage of seeds capable of germination of normal or 
abnormal on the last day of observation (14

th
 day) per 

number of seeds planted (ISTA, 2004), and it was 

calculated the percentage :  X 100 %. 

Speed of growth  
 
Speed of growth was measured by counting the 
germination grow normally. Each observation of normal 
seedling number divided by 24 hours (t), which was 
calculated from the time, when the seed was planted until 
the last observation (N) (Sadjad, 1993), and then the seed 
was calculated the percentage growth by using the formula 

: . 

 
Vigor Index (VI)  
 
Vigor index was calculated based on the percentage of 
normal seedling on the first count (7

th 
day) (ISTA, 2004), it 

was calculated the percentage of vigor index (IV) : 

 x 100 %. 

 
Testing Pseudomonas flourescens P60 on the growth 
of IR 64 seedlings in the greenhouse.  
 
Seeds treated with P. flourescens P60 planted in polythene 
bags containing 300 g of soil that had been pasteurization, 
fertilized with specific suggestions Cianjur. Each polybag 
planted seeds of five grains of IR 64 and 3 repeated, 
observed seedling height, root length, wet weight of seed, 
seedling dry weight, and root dry weight (Agustiansyah et 
al., 2010).  
 
 
Analysis of IAA in Psudomonas flourescens P60.  
 
IAA qualitative analysis. Bacteria that produce IAA tested 
qualitatively by colorimetric method using Salkowski 
reagent (Gordon and Weber, 1951).  
 
IAA analysis quantitatively. IAA concentration was counted 
by HPLC method. The first step was by taking 2 mL liquid 
culture of bacteria in centrifuged at 12,000 rpm for 10 
minutes, and then the supernatant was taken injected on 
HPLC. In addition mobile phase was water. It used 
concentration water and acetonitrile (76:24 v/v).   Finally   it  
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filed in columns18. Reverse phase calculated by the UV 
detector at a wavelength of 280 nm, meanwhile the 
maximum temperature column was kept on 32.6 ºC with a 
pressure of 10, 9 MPa. The result of AA concentration of 
the sample was calculated based on a standard curve with 
pure IAA standard (Tien et al., 1979; Lee, et al., 2004; 
Patil, et al., 2011). 
 
Data analysis  
 
The data were analyzed for analysis of variance (ANOVA) 
using the Statistical Analisys System (SAS 2003). Each 
treatment significantly was tested by Duncan's multiple 
range test at α = 0.05 (Mattjik and Sumertajaya, 2006). 
 
 
RESULTS AND DISCUSSION 
 
IR 64 Seed Health 
 
IR 64 seed health testing showed the presence of 
infection-seed-borne pathogens in IR 64 were Aspergillus 
flavus, Alternaria padwickii, Pseudomonas glumae, and 
Pseudomonas syringae (Figure 1). 
 
Testing Pseudomonas flourescens P60 on seed health. 
 
Testing of P. flourescens P60 on seed health not only 
showed significant effect of pathogen A. flavus, A. 
padwickii, but also  P. syringae significantly effected on  
benomil treatment, seed sources and disinfectant. In 
contras disinfectan treatment of P.glumae showed no 
effect of real. It is assumed the P.glumae is in seed tissue. 
Cottyn (2002) reported P.glumae is generally located in the 
seed tissues (grain), so seed surface of disinfectant does 
not reduce the level of pathogen attack. 

Disinfestation kill fungi, bacteria, or insects that are in the 
seed surface (surface organism) (Desai et. al., 1997). The 
real effect between P. flourescens P60 and benomil 
treatment attack pathogen, because P60 has antibiotics 
and siderophores. It supported by Susanto et. al. (2011). 
They have anti-fungal and anti-bacterial. While benomil 
have karbendazim active compounds that toxic and broad-
spectrum fungicide (Syahbirin et al., 2001). Table 1 
showed the treatment of P. flourescens P60 attack 
pathogens significantly different from aquadest, and P. 
flourescens P60 able to suppress seed-borne pathogens. 
In other words the treatment of P. flourescens P60 able to 
suppress levels of pathogens A.flavus, A.padwickii, P. 
syiringae, and P.glumae, because of biochemical 
characteristics possessed P. flourescens P60 as antibiotics 
and siderophores (Susanto et al., 2011). Dwivedi and Johri  
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                                 Figure 1: The percentage of seed-borne pathogens attack IR 64 

 
 
 
 
 
 
                                              Table 1: Level seed-borne pathogens attack on a variety of treatments 

 

Treatment 
Level seed-borne pathogens (%) 

A. flavus A. padwickii P. syringae P. glumae 

P605 0,3 b 8,7 b 0,7 bc 0,9 bc 

P6015 0,3 b 6,8 b 1,3 b 0,2 c 

P6025 0,2 b 9,1 b 1,4 bc 0,6 bc 

P6040 0,4 b 8,7 b 0,8 bc 1,2 ab 

Aqua15 7,3 a 16,4a 4,1 a 2,4 a 

Beno5 0,2 b 4,6 c 0,4 c 2,4 a 

NaOCl 0,4 b 6,4 b 1,1 b 1,2 a 

NotNaOCl 2,5 a 11,7 a 1,8 a 1,3 a 
 

Note: Numbers followed the same letter in the same column indicates not significantly different according to Duncan test at α = 0.05. P605 = P. 
fluorescents P60 soaking 5 minutes; P6015 = P. fluorescents P60 soaking for 15 minutes; P6025 = P. fluorescents P60 soaking 25 minutes; P6040 = P. 
fluorescents P60 soaking 40 minutes; Aqua15 = aquadest soaking 15 minutes; Beno5 = benomil soaking 5 minutes. 

 
 
 
(2003) reported, antibiotics pyoluteorin (PLT), pyrrolnitrin 
(Prn), phenazine-1-carboxylic acid (PCA) and 2,4-di-
acetylphloroglucinol (PHL) is an antifungal and 
antibacterial. 
 
 

Effect of Pseudomonas flourescens P60 to 
physiological seed quality 
 
The treatment of P. flourescens P60 and benomil treatment 
did not significantly effect germination, growth potential 
maximum, speed of germination grow, and vigor index, but  
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                       Table 2: Results of physiological quality testing on a variety of treatments 

 

Treatment 

Physiological quality 

Seed Viability Seed Vigor 

DB 

(%) 

BKC 

(g) 

LPK 

(%) 

PTM 

(%) 
KCT (%/24 hours) 

IV 

(%) 

P605 82,3 a 0,3 bc 82,2 abc 82,3 a 1,7 a 75,0 a  

P6015 85,3 a 0,4 bc 81,0 bc 85,3 a 1,8 a 77,0 a 

P6025 81,7 a 0,3 bc 84,0 abc 81,7 a 1,7 a 77,7 a 

P6040 82,0 a 0,3 c 78,0 c 82,0 a 1,7 a 75,3 a 

Aqua15 82,0 a 0,4 ab 87,8 ab 82,0 a 1,7 a 78,0 a 

Beno5 85,7 a 0,4 a 88,2 a 85,7 a 1,8 a 80,0 a 
 

Note: Numbers followed the same letter in the same column indicates not significantly different according to Duncan test at α = 0.05. P605 = P. 
flourescens P60 soaking 5 minutes; P6015 = P60 soaking for 15 minutes; P6025 = P60 soaking 25 minutes; P6040 = P60 soaking 40 minutes; Aqua15 = 
aquadest soaking 15 minutes; Beno5 = benomil soaking 5 minutes. DB = germination; BKC = seedling dry weight; LPK = Growth rate of germination; PTM 
= Potential maximum growth; KCT = Speed germination grow; IV = vigor index. 

 
 
                        Table 3: The results testing of seedling growth in a variety of treatment for 21 days after planting in the greenhouse 

 

Treatment 
Components of Seed Growth 

TB (cm) PA (cm) BBB (g) BBK (g) BAK (g) 

P6015
2)

 32,8 ab 12,4 a 3,9 a 0,7 ab 0,2 a 

P6025 33,9 a 12,8 a 4,2 a 0,8 a 0,2 a 

Aqua15 32,1 b 11,9 a 3,1 b 0,7 b 0,2 a 

Beno5 32,5 ab 12,3 a 3,2 b 0,7 ab 0,1 b 
 

Note : 
1)
 Numbers followed the same letter in the same column indicates not significantly different according to Duncan test at α = 0,05.

2)
 P6015 = P60 

soaking for 15 minutes; P6025 = P60 soaking 25 minutes; Aqua15 = aquadest soaking 15 minutes; Beno5 = benomil soaking 5 minutes. 3) TB = high 
seed; PA = root length; BBB = weight of wet seeds; BAK = weight of dry seeds; BAK = weight dry root. 

 
 

Table 4. Results of analysis IAA Pseudomonas fluorescents P60 using high performance liquid chromatography  
(HPLC). 

 

Sampel Pseudomonas  flourescens P60 Contens of IAA (ppm) 
Original  2,97 

Dilution to-8 (Formula application) 2,48  
 

                            Note: Diluent used is 0.85% NaCl saline 

 
 
They significantly differ to the dry weight germination and 
germination growth rate.  This indicates that the treatment 
of P. flourescens P60 has the same effect with benomil on 
viability and vigor, germination rate above 80%. Raka et 
al., (2012) reported that the total value of the variable 
viability and potential viability above 80%. This is a very 
informative value for seed producers. According to ISTA 
(2004), the seeds has a good physiological quality if 
germination above 80%. 

The treatment of Pseudomonas fluorescents P60, and 
benomil showed a significantly effect on root dry weight 
and seed weight wet (Table 3), but both treatment not 
significantly influence on seedling height, root length, and 
seedling dry weight.This is caused by P. flourescens that 
produce Indole-3-acetid acid /IAA (Table 4) and dissolving 
phosphate (Figure 2). 
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                                                      Figure 2: Pseudomonas fluorescents P60 as solvent microbial phosphate (MPF) 

 
 
 
 
 
CONCLUSION 
 
1. IR 64 has been  infected seed-borne pathogens 
Aspergillus flavus, Alternaria padwickii, Pseudomonas 
glumae, and Pseudomonas syringae. 
2. Testing of Pseudomonas fluorescents P60 on seed 
health showed decrease the percentage level of seed-
borne pathogens attack. 
3. Testing of Pseudomonas flourescens P60 on  
physiological quality showed P. flourescens P60 able to 
maintain the physiological quality of the germination rate 
above 80%. 
4. The treatment of P. flourescens P60 with soaking 
time 15 minutes and 25 minutes in green house have the 
same effect on seedling height, root length, and seedling 
dry weight. However, the treatment of 25 minutes soaking 
of seeds produce wet root weight and dry root weight 
higher than 15 minutes soaking. 
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