
 

~ 1675 ~ 

Journal of Pharmacognosy and Phytochemistry 2020; 9(2): 1675-1677

 
 
 
 
 
 

 
E-ISSN: 2278-4136 

P-ISSN: 2349-8234 

www.phytojournal.com  

JPP 2020; 9(2): 1675-1677 

Received: 10-01-2020 

Accepted: 14-02-2020 

 
R Poorniammal 

Horticulture College and 

Research institute, TNAU, 

Periyakulam, Tamil Nadu, India 

 

M Senthilkumar 

Agricultural College and 

Research Institute, TNAU, 

Eachankottai, Thanjavur, Tamil 

Nadu, India 

 

S Prabhu  

Horticulture College and 

Research institute, TNAU, 

Periyakulam, Tamil Nadu, India 

 

K Anandhi 

Agricultural College and 

Research Institute, TNAU, 

Madurai, Tamil Nadu, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

R Poorniammal 

Horticulture College and 

Research institute, TNAU, 

Periyakulam, Tamil Nadu, India 

 

 

 

 

 

 

 

 

Effect of Methylobacterium on seed germination, 

growth and yield of Barnyard Millet (Echinochloa 

frumentacea Var. COKV 2) under Rainfed 

Condition 

 
R Poorniammal, M Senthilkumar, S Prabhu and K Anandhi 
 

DOI: https://doi.org/10.22271/phyto.2020.v9.i2ab.11098  

 
Abstract 

Under rainfed conditions dependence on chemical fertilizers being quite expensive and making the cost 

of production high. In such a situation the biofertilizers play a major role and an alternative method for 

provide nutrients to plants. Hence, this study was carried at Arrupukottai during rainfall periods (A total 

of 273.1 mm of rainfall was received in 21 rainy days. A deficit rainfall of 25.7 per cent was recorded 

over normal 273.1 mm) out to determine the effect of Methylobacterium on the germination and yield 

components of Echinochloa frumentacea. A field experiment was conducted to study the effect of 

Methylobacterium on seed imbibition, on germination of kudiraivali under dryland conditions. 

Observations on Germination percentage, vigour index, microbial population, plant growth and yield 

characters were recorded to study the effect of the treatments. Results revealed that, the seed imbibitions 

of Methylobacterium 2% (T5) showed higher germination percentage (97%), vigour index (2832) and 

population of bacteria (112.32 x 106 cfu/g), fungi (52.14 x 103 cfu/g) and actinobacteria (26.4 x 104 

cfu/g) and the yield parameters like number of productive tillers (6.6 Nos), plant height (186 cm), days to 

50% flowering (54 days), panicle length (22 cm) and days to maturity (33 days), grain yield (1838 kg/ha) 

and straw yield (3759kg/ha). 
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Introduction 

Microorganisms play a vital role in sustainable agriculture and are used in maintaining soil 

texture, health and fertility. To have sustainability in agriculture, it is necessary to establish a 

production system, which is efficient, profitable, eco-friendly, conserving or enhancing 

renewable sources. Biofertilizers are now well recognized as important component of 

sustainable agriculture.  

Bioinoculants have been used as a commercial alternative to chemical fertilizers to reduce 

environmental effects and diseases and promote plant growth. Bioinoculants are microbial 

preparations of a single or consortia of living microorganisms. The methylotrophic bacteria are 

important bioinoculants (Raghavendra et al., 2019) [14]. 

The use of chemical fertilizers in combination with beneficial rhizobacteria is another 

approach to enhancing soil fertility as well as increasing crop yields without loss of nutrients. 

Methylotrophs such as some strains of Methylobacterium are known to play an important role 

in increasing crop yields and land fertility. Their phosphate acquisition and nitrogen fixation 

abilities make them promising candidates as biofertilizers. They are very effective when 

applied with a small amount of chemical fertilizer to a field. Development and commercial 

production of bioinoculants will be accepted by farmers and will help promote sustainable 

agriculture (Krishnaraj and Dahale 2014) [7]. The recent application of PPFM foliar spray 

along with a biofertilizer enhanced the microbial population in soil, making nutrients more 

available to the plants (Jeyajothi et al., 2014) [6]. 

Methylotrophs are those microorganisms which are able to grow utilizing the reduced carbon 

compounds, like methanol (released during plant metabolism) enhance the plant growth by 

providing it with nitrogen. Whereas PPFMs colonize rhizosphsere as well as phyllosphere and 

enhance the plant growth by providing plant growth hormones like auxins, siderospore 

production and P-solubilization (Ivanova et al., 2001) [5]. Methylobacteria may produce 

phytohormones such as cytokinin and auxins 25.  
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In addition, they can fix atmospheric nitrogen, bring about 

mineral phosphate solubilization regulate the ethylene level in 

rhizosphere by 1-aminocyclopropane-1-carboxylate 

deaminase and stimulate the resistance against plant 

pathogens (Madhaiyan et al., 2006). The present work was 

designed to study the responses of Methylobacterium on seed 

germination of kudiraivali under dryland conditions. 

 

Materials and Methods 

Field experiment was conducted under rained conditions with 

Barnyard millet variety Co-KV-2 at Regional Research 

station, Aruppukottai, Tamil Nadu Agricultural University, 

Virudhunagar district of Tamil Nadu during Kharif 2018-19. 

The experiment was designed in RBD with 5 treatments, and 

three replications. Standard cultural practices was followed as 

recommended by Tamil Nadu Agricultural University, 

Coimbatore, Tamilnadu. The data were statistically analyzed 

and critical differences determined by following Gomez and 

Gomez, 1984.  

 

The treatment details  

T1- Un inoculated Control 

T2-  Phosphobacteria +Azospirllum (Seed Treatment 20g/kg of 

seeds)  

T3- Seed imbibitions in water for 15 minutes 

T4 - Seed imbibitions in 1% PPFM for 15 minutes 

T5 - Seed imbibitions in 2% PPFM for 15 minutes 

 

Seed imbibition with PPFM  

Seeds of Barnyard millet were surface sterilized with 0.02% 

mercuric chloride for 5 min and rinsed thoroughly with sterile 

distilled water. Bacterization of the seeds was achieved by 

soaking 1g of seeds in 10 ml of Methylobacterial suspension, 

using 0.2% sterilized carboxy methyl cellulose (CMC) as 

sticker. for 12 h and shade dried before sowing as described 

by Holland and Polacco (1994) [3]. Seeds treated with sterile 

distilled water followed by CMC served as control 

 

Observations  

Observations viz., microbial population, plant growth 

parameters were recorded at 30 DAS, 60 DAS, and at harvest. 

The yield parameters were recorded during harvest.  

For germination test paper towel method was followed 

(ISTA,1993). Vigour index value was computed using the 

formula suggested by Abdul-Baki and Anderson (1973) [1] and 

was expressed as whole number. 

 

Vigour index = Germination percent x (Root length + 

Shoot length). 

 

Enumeration of microbial population and PPFM in leaves 

Enumeration of different microbial population (viz. Bacteria, 

Fungi, Actinomycetes) were done in their specific media, 

sterilized in an autoclave at 15 psi pressure and and 121 0C 

temperature for 20 minutes using serial dilution spread plating 

technique (at different intervals of time). 

 

Results and Discussion 

Methylotrophs are associated with either the plant rhizosphere

or phyllosphere or both and show no pathogenic activity. In 

seed coating or a seed inoculum, methylotrophs can be used 

to enhance seed germination (Meena et al., 2012) [12]. 

Methylotrophs applied as a seed inoculants or in a foliar spray 

alone or in combination with a phosphate-solubilizing 

bacterium (Burkholderia pyrrocinia CBPB-HOD) or 

nitrogen-fixing bacterium (Azospirillum brasilense CW903) 

were found to enhance plant growth measured in terms of 

increased shoot or root length (Madhaiyan et al., 2010) [10]. 

The present study was found that seed imbibitions in 1.0 per 

cent PPFM for 15 minutes and seed imbibitions in 2.0 per 

cent PPFM for 15 minutes recorded higher germination of 

95% and 97% and Vigour index (2670 and 2832) 

respectively. 

The rhizosphere soil samples were collected from all the 

treatments for analysis of Bacteria,fungi and actinobacteria 

population during 30 DAS, 60DAS and during harvest 

(90DAS). In general the microbial population were increased 

in all the treatments during 60 DAS and significantly 

decreased after 90 DAS. The bacterial populations were 

higher in the treatment containing Methylobacterial inoculants 

compared to other treatments containing Phosphobacteria and 

Azospirillum. However the seed imbibitions of 

Methylobacterium 1% and 2% (T4 &T5) showed higher 

population of bacteria (112.32 x 106 cfu/g), fungi (52.14 x 103 

cfu/g) and actinobacteria (26.4 x 104 cfu/g) when compared to 

other treatments. The treatment T1 showed lower population 

of bacteria (26.25 x 106 cfu/g), fungi (11.3 x 103 cfu/g) and 

actinobacteria (3.2 x 104 cfu/g) (Table 2). The first step of the 

plant-bacteria interaction is the recognition of plant exudates 

by the bacteria. Such exudates are composed mainly of 

sugars, amino acids, and organic acids as well as flavonoids 

(LeFevre et al., 2013; Li et al., 2013) [8, 9] and they are able to 

attract specific and beneficial microorganisms, establishing an 

indwelling bacteria-plant interaction. Root exudates possibly 

influence host recognition, biofilm formation, and 

colonization by Methylobacterium spp. as endophytes. 

The influence of Methylobacterium on plant growth 

parameters viz., plant height, 50% flowering, days to maturity, 

number of tillers, panicle length, and yield parameters was 

recorded at 90 DAS. The highest value of 186cm plant height, 

6.6 numbers of productive tillers, grain yield was recorded 

with the treatment T4. The yield parameters like number of 

productive tillers (6.6 Nos), plant height (186cm), days to 

50% flowering (54 days), panicle length (22cm) and days to 

maturity (33 days), grain yield (1838 kg/ha) and straw yield 

(3759 kg/ha). The treatment T1 (Control) and T3 (Seed 

imbibitions in water for 15 minutes) recorded the lowest 

panicle length, number of productive tillers, grain yield and 

straw yield (17.3 &18 cm; 4.9 & 4.3 tillers; 1256kg/ha & 

1412 kg/ha; 1582kg/ha & 2956kg/ha) (Table 3). Higher yields 

of rice and tomatoes have been reported following 

rhizospheric bioinoculation (Methylobacterium suomiense 

CBMB120) of crops (Poonguzhali et al., 2008) [13]. Another 

study confirmed that M. suomiense colonization resulted in 

improved yields from red pepper plants (Yim et al., 2012) [15]. 

 

Table 1: Effect of seed treatment with Methylobacterium on seed germination of Kudiraivali Co(kv) 2 
 

Treatments Root length Shoot length Germination percentage Vigor index 

T1- Control 3.75 14.2 62 1085 

T2- PSB+ Azosp (20g/kg of seeds) 4.50 17.2 78 1696 

T3- SI in water for 15 minutes 4.50 16.3 65 1478 
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T4 -SI in 1% PPFM for 15 min 7.00 21.1 95 2670 

T5 -SI in 2% PPFM for 15 min 8.50 21.6 97 2832 

S.Ed 0.21 0.73   

CD (0.05%) 0.42 1.47   

CV% 7.97 8.63   

 
Table 2: Effect of seed treatment with Methyl bacterium inoculation on microbial population in the rhizosphere of Kudiraivali Co(kv) 2 

 

Treatments 

30 DAS 60 DAS 90 DAS 

Bacteria 

CFU x 106 

g‐1 

Fungi 

CFU x 103 

g‐1 

Actino- 

bacteria 

CFU x 104 g‐1 

Bacteria 

CFU x 

106 g‐1 

Fungi 

CFU x 

103 g‐1 

Actino- 

bacteria 

CFU x 104 g‐1 

Bacteria 

CFU x 

106 g‐1 

Fungi 

CFU x 

103 g‐1 

Actino- 

bacteria 

CFU x 104 g‐1 

T1- Control 32.5 20.50 10.47 48.70 25.97 14.78 26.25 11.35 3.75 

T2- PSB+ Azosp (20g/kg of seeds) 44.2 21.14 12.48 78.35 23.35 20.14 45.12 12.34 10.15 

T3- SI in water for 15 minutes 31.5 28.47 9.47 53.78 26.47 12.47 38.56 12.9 6.78 

T4 -SI in 1% PPFM for 15 min 65.7 34.21 15.36 105.73 47.50 23.0 59.64 28.14 12.78 

T5 -SI in 2% PPFM for 15 min 68.4 36.0 14.78 112.32 52.14 26.41 52.64 23.47 13.62 

 
Table 3: Effect of seed treatment of Methyl bacterium on plant biometric and yield parameters of Kudiraivali Co(kv) 2 

 

Treatments 
Days to 50% 

flowering 

Days to 

maturity 

Plant height 

(cm) 

Number of 

productive tillers 

Panicle length 

(cm) 

Grain yield 

Kg/ha 

Straw yield 

Kg/ha 

T1- Control 56 35 174.3 4.9 17.3 1256 1582 

T2- PSB+ Azosp (20g/kg of seeds) 55 36 177.7 5.6 21.0 1596 3265 

T3- SI in water for 15 min 56 35 157.7 4.3 18.0 1412 2956 

T4 -SI in 1% PPFM for 15 min 54 34 186.0 6.6 22.0 1838 3759 

T5 -SI in 2% PPFM for 15 min 54 33 185.3 6.5 22.7 1843 3763 

SEd 0.27 0.37 2.70 0.23 0.85 3.67 4.02 

CD (0.05%) 0.55 0.74 5.41 0.47 1.70 7.83 9.34 

CV% 1.07 2.25 3.25 9.00 8.94 9.23 9.45 
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