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Abstract: Bacterial strains of Azospirillum, Azolla and Seaweed liquid fertilizer (SLF) were used to inoculate the seeds of 

sunflower hybrid KBSH-41. Inoculated and control seeds were germinated and the biochemical parameters of the seedlings 

were observed until maturity.  The biochemical parameters of protein, carbohydrate and total chlorophyll were observed.  

The protein content showed higher value on the 40
th

 day which gradually decreased on the 60
th

 day as against this it was 

observed a gradual increase on 80
th

 day.  The carbohydrate showed significantly decrease throughout the study period, but 

we noticed the chlorophyll showed contrary to the carbohydrate content. 
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INTRODUCTION 

unflower is one of the major oil seed crop grown 

all over the world.  At present about 60% of the 

crops worldwide are hybrids (USDA 1995).  Because 

of its quantity and quality of edible oil it enjoys an 

important position in the world.  Though India has 

the highest production of oil seeds of 25.1 million 

tonnes (2003-04) which is still deficit by about 14 

million tones to achieve self-sufficiency (Hedge, 

2005).  So there is need of growing hybrids to 

promote the productivity of sunflower crop (Nandha 

Gopal et al., 2003). 

Biofertilizers are natural organic fertilizers that help 

to provide nutrients required by the plants and 

increase the quality of soil, microorganisms and the 

environment. Microbiological fertilizers are an 

important part of environment friendly sustainable 

agricultural practices (Ramazan et al., 1999; 

Bloemberg et al., 2000). Biofertilizers include 

mainly the nitrogen fixing, phosphate solubilizing 

and plant growth promoting micro-organisms (Goel 

et al., 1999).  Among biofertilizers benefitting the 

crop production are Azospirillum which is a surface 

colonizing free living nitrogen fixing probacteria that 

enhances the growth and yield of many important 

crop plants.  The water fern Azolla also fixes 

atmospheric nitrogen in association with nitrogen 

fixing Anabaena azollae and thereby serves as an 

 

effective biofertilizers in agriculture (Neirzwicki-

Baurer, 1990; Peters, 1991).  Many experiments were 

conducted to study the effect of biofertilizers alone or 

in combination with other fertilizers (Patel et al., 

1992).  Seaweeds are one of the most important 

marine resources of the world.  Liquid fertilizers 

derived from seaweeds are found to be superior to 

chemical fertilizers.  The addition of seaweed liquid 

fertilizer to crops has been found to increase seed 

germination, yield of crops resistance to frost and 

fungal attacks (Bhosle et al., 1975). The objective of 

this study is to determine the biochemical 

characteristics of sunflower hybrid influenced by 

biofertilizer inoculations. 

MATERIALS AND METHODS 

Sunflower hybrid (KBSH-41) were purchased from 

the Agriculture Department, Coimbatore. Presoaking 

treatment was given under laboratory condition with 

different media formulations viz MF1 (Azolla), MF2 

(Azospirillurn), MF3 (SLF Padina), MF4 (Azolla + 

Azospirillum + seaweed - 1:1:1), MF5 (Azolla + 

Azospirillum + SLF Padina - 1:2:1), MF6 (Azolla + 

Azozpirillum + SLF Padina - 1:1:2) and MF7 (Azolla 

+ Azozpirillum + SLF Padina - 2:1:1) in triplicates 

along with control. Biochemical characters such as 

carbohydrate (Dubois et al., 1956), protein (Lowry et 

al., 1951) and Chlorophyll (Arnon, 1949) were 

determined on the 40
th
, 60

th
 and 80

th
 days and they 

were reported. 
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Table 1. Effect of biofertilizer inoculations on biochemical characteristics of Sunflower Hybrid (KBSH-41) 

Treatments 
40 days 60 days 80 days 

Protein 

MF1 0.184 ± 0.012  0.078 ± 0.007 0.097 ± 0.012 

MF2 0.209 ± 0.020  0.096 ± 0.012 0.119 ± 0.016 

MF3 0.149 ± 0.070 0.065 ± 0.004 0.95 ± 0.004 

MF4 0.194 ± 0.020 0.090 ± 0.016 0.117 ± 0.016  

MF5 0.245 ± 0.030 0.108 ± 0.012 0.122 ± 0.020 

MF6 0.185 ± 0.012 0.082 ± 0.016 0.099 ± 0.008 

MF7 0.190 ± 0.020 0.087 ± 0.008 0.103 ± 0.004 

Control 0.085 ± 0.016 0.042 ± 0.003  0.080 ± 0.016 

Carbohydrate 

MF1 0.514 ± 0.007 0.400 ± 0.008 0.052 ± 0.004 

MF2 1.083 ± 0.009 0.778 ± 0.008 0.109 ± 0.004 

MF3 0.478 ± 0.007 0.274 ± 0.008 0.017 ± 0.004 

MF4 0.829 ± 0.009 0.645 ± 0.010 0.085 ± 0.10 

MF5 1.135 ± 0.008 0.851 ± 0.007 0.232 ± 0.004 

MF6 0.556 ± 0.007 0.456 ± 0.008 0.075 ± 0.004 

MF7 0.720 ± 0.008 0.042 ± 0.003 0.073 ± 0.010 

Control 0.429 ± 0.009 0.110 ± 0.007 0.013 ± 0.004 

Total Chlorophyll 

MF1 0.407 ± 0.012 0.481 ± 0.012 0.601 ± 0.016 

MF2 0.500 ± 0.040 0.525 ± 0.040 0.716 ± 0.020 

MF3 0.396 ± 0.012 0.444 ± 0.012 0.594 ± 0.012 

MF4 0.443 ± 0.016 0.508 ± 0.040 0.658 ± 0.080 

MF5 0.520 ± 0.016 0.586 ± 0.016 0.893 ± 0.040 

MF6 0.424 ± 0.020 0.487 ± 0.008 0.605 ± 0.008 

MF7 0.439 ± 0.020 0.490 ± 0.004 0.647 ± 0.06 

Control 0.380 ± 0.020  0.432 ± 0.020 0.506 ± 0.012 
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RESULTS AND DISCUSSION 

Soluble protein, carbohydrate and chlorophyll 

content were increased significantly over non-

inoculated plants with the inoculation of 

biofertilizers. However maximum increase was 

observed with the combined inoculation (MF5) on 

40
th
 day (Table 1).  Azospirillum strains exhibited 

more stimulation in protein content of Helianthus 

plants than Azotobacter strains was pointed out by 

Kamaran Shaukat et al., (2006). The higher protein 

level in Azospirillum system may be due to the fact 

that organisms fix nitrogen (Koch and Mangal, 

1974).  High amount of carbohydrate content was 

recorded as per protein in MF5 followed by MF2.  

Similar trend was reported by Shukla and Sawheny  

(1988) in chickpea and Gilbert et al., (1980) in 

Phaseolus vulgaris. The gradual decrease of 

carbohydrate were noticed in this study.  The total 

chlorophyll content gradually increased throughout 

the study period and the maximum were observed in 

MF5 and MF2.  Chlorophyll was found to show an 

increasing trend upto flowering stage.  Similar 

increase in chlorophyll content was reported by 

Zdenek and Tichy (1959) and Singhvi and 

Sharmakeshav (1982).  According to Allen et al., 

(1981) and Fitter (1985) the rate of photosynthesis 

increased due to the inoculation with Azospirillum or 

VAM as compared to control. 
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