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ABSTRACT 
 

Sunflower is relatively resistant to heat and cold and can be somewhat tolerate them without damage. Bio fertilizers 
are becoming increasingly popular in many countries and for many crops. They are defined as products containing 
active or latent strains of soil microorganisms, either bacteria alone or in combination with algae or fungi that increase 
the plant availability and uptake of mineral nutrients. Seaweeds are a known source of plant growth regulators, 
organic osmolites (e.g. betaines), aminoacids, mineral nutrients, vitamin and vitamin precursors. The field experiment 
was laid out factorial with randomized complete block design with three replications. Factors this experiment 
involved: first factor was two variety of sunflower: sunflower oil seed (Azargol hybrid) and sunflower nuts (local 
mass Zabol) and second factor was eight levels of  bio fertilizer included control, Azotobacter-1, Potassium fertile 2, 
Seaweed, Azotobacter-1 +  Seaweed, Potassium fertile 2 +  Seaweed, Azotobacter-1 +  Potassium fertile 2, 
Azotobacter-1 +  Potassium fertile 2 +  Seaweed). Analysis of variance showed that the effect of variety on all 
characteristics was significant. Analysis of variance showed that the effect of bio fertilizer on all characteristics was 
not significant except biological yield and grain yield.  
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INTRODUCTION 
 

Sunflower is a crop that can withstand a variety of 
environmental conditions, particularly drought and due to 
the developed root system, it has high efficiency in 
extracting water from the soil, provided that the soil is 
very deep and the soil structure is not limited by root 
development. Sunflower is relatively resistant to heat and 
cold and can be somewhat tolerate them without damage. 
An early frost in the fall that destroys the corn and 
soybean does not harm it. These adaptations resulted that 
the cultivation of it be possible in a wide range of climatic 
conditions (Khajepour, 2009). Bio fertilizers are 
becoming increasingly popular in many countries and for 
many crops. They are defined as products containing 
active or latent strains of soil microorganisms, either 
bacteria alone or in combination with algae or fungi that 
increase the plant availability and uptake of mineral 
nutrients (Vassey, 2003).  In general, they contain free-
living organisms associated with root surfaces but they 
may also include endophytes, microorganisms that are 

able to colonize the intercellular or even intracellular 
spaces of plant tissues without causing apparent damage 
to the host plant. The concept of bio fertilizers was 
developed based on the observation that these 
microorganisms can have a beneficial effect on plant and 
crop growth (Davidson, 1988). Consequently, a range of 
plant growth-promoting rhizobacteria (PGPR) has been 
identified and well characterized. Direct beneficial effects 
can occur when the microorganisms provide the plants 
with useful products. The best known case of this are 
microorganisms that can directly obtain N from the 
atmosphere and convert this into organic forms usable by 
plants. Such biological nitrogen fixers (BNF) include 
members of the genus Rhizobium, Azospirillum, and 
blue-green algae. Rhizobia are symbiotically associated 
with legumes and nitrogen fixation occurs within root or 
stem nodules where the bacterium resides (Dell, 1993). 
Azotobacter spp. are Gram negative, free-living, oval or 
spherical bacteria that form thick-walled cysts (means of 
asexual reproduction under favorable condition), 
azotobacter is an obligate aerobic diastrophic soil
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dwelling organism with a wide variety of metabolic 
capabilities, including the ability to fix atmospheric 
nitrogen by converting it to ammonia. Among the free 
living nitrogen-fixing bacteria, those from the genus 
azotobacter have an important role, being broadly 
dispersed in many environments such as soil, water and 
sediment. Research has shown that inoculation with these 
bacteria has a positive effect on plant growth (Hasanpour 
et al., 2012). The presence of Azotobacter sp. in soils has 
beneficial effects on plants, but the abundance of these 
bacteria is related to many factors, soil physico-chemical 
(e.g. organic matter, pH, temperature, soil moisture) and 
microbiological properties its abundance varies as per the 
depth of the soil profile. Azotobacteria are much more 
abundant in the rhizosphere of plants than in the 
surrounding soil and that this abundance depends on the 
crop species (Sariv and Ragoviv, 2003). Azotobacter 
makes availability of certain nutrients like Carbon, 
Nitrogen, Phosphorus and sulphur through accelerating 
the mineralization of organic residues in soil and avoid 
uptake of heavy metals, Azotobacter can be an important 
alternative of chemical fertilizer because it provides 
nitrogen in the form of ammonia, nitrate and amino acids 
without situation of over dosage, which might be one of 
the possible alternatives of inorganic nitrogen source (eg. 
Urea). It also helps to sustain the plant growth and yield 
even in case of low phosphate content soil, as well as 
helps in uptake of macro and certain micro nutrients 
which facilitates better utilization of plant root exudates 
itself (Levai et al., 2008). Liquid extracts obtained from 
seaweeds have recently gained importance as foliar sprays 
for many crops including various grasses, cereals, flowers 
and vegetable species (Crouch and Van Staden, 1994). 
Seaweed extracts contains major and minor nutrients, 
amino acids, vitamins, cytokinins, auxin and abscisic acid 
like growth promoting substances (Mooney and Van 
Staden, 1986) and have been reported to stimulate the 
growth and yield of plants (Rama Rao, 1991), develop 
tolerance to environment stress (Zhang and Schmidt, 
2000; Zhang et al., 2003), increase nutrient uptake from 
soil (Verkleij, 1992; Turan and Köse, 2004) and enhance 
antioxidant properties (Verkleij, 1992). The application of 
seaweed extract for different crops was a great importance 
due to contain high levels of organic matter, micro 
elements, vitamins and fatty acids and also rich in growth 
regulators such as auxins, cytokinin and gibberellins 
(Crouch and Van Staden, 1994). The beneficial effect of 
seaweed extract application is as a result of many 
components that may work synergistically at different 
concentrations, although the mode of action still remains 
unknown (Fornes et al., 2002). Seaweeds are a known 
source of plant growth regulators (Jameson, 1993), 
organic osmolites (e.g. betaines), aminoacids, mineral 
nutrients, vitamin and vitamin precursors (Berlyn and 
Russo, 1990; Blunden et al., 1985). In particular, seaweed 
contains kahydrin, alginic acid and betaines which 
synergistically contribute to the efficacy of the 
formulation (Vernieri et al., 2006). It is a widely 
researched seaweed species traditionally used as a 
fertilizer, a soil conditioning agent, animal feed 
supplement and also as a human nutritional supplement. 
An extract (seaweed) was shown to improve stress 

tolerance in a number of plant species. This was mediated 
by an increase in the concentration of bioactive molecules 
including antioxidants in the treated plants (Rayorath et 

al., 2009; Zhang and Schmidt, 2000). However, the effect 
of seaweed to improve nutritional quality of fresh produce 
like vegetables and fruits has not been investigated. 
Dynamics of modules have been investigated in a few 
seaweeds, mostly clonal red algae (e.g. Santos 1995; 
Scrosati and Servière-Zaragoza, 2000) but studies relating 
genet competition to clone dynamics are rare (Lazo and 
Chapman 1998; Viejo and Åberg, 2001). Seaweeds are 
potentially excellent sources of highly bioactive 
secondary metabolites that could represent useful leads in 
the development of new functional ingredients (Pelegrin 
et al., 2008). Application of manure in the soil causes soil 
hollow, increased water holding capacity in soil and 
improved it physical properties, besides the increased 
power of soil fertility, crop growth and thus the high water 
use efficiency to promoting (Karlen et al., 1985). 
Potassium is a major nutrient element that plays an 
important role in several metabolic processes such as 
protein synthesis and osmotic adjustment (Marschner, 
1995). Mengel and Kirkby (1987) reported that several 
biochemical pathways, osmotic potential, translocation 
process, and growth and maintenance of a cell are 
dependent on potassium ion in the cell sap. Higher levels 
of K improved the dry matter production in different parts 
of wheat; yield and yield contributing characters of wheat 
were also improved due to high level of K application 
irrespective of the levels of soil moisture (Abdullahil 
Baque et al., 2006). 

 
MATERIALS AND METHODS 

 
Location of experiment 

The experiment was conducted at the zabol which is 
situated between 41° North latitude and 61° East longitude. 
 
Composite soil sampling 

Composite soil sampling was made in the 
experimental area before the imposition of treatments and 
was analyzed for physical and chemical characteristics. 
 
Field experiment 

The field experiment was laid out factorial with 
randomized complete block design with three replications. 
 
Treatments 

Factors this experiment involved: first factor was two 
variety of sunflower: sunflower oil seed (Azargol hybrid) 
and sunflower nuts (local mass Zabol) and second factor 
was eight levels of bio fertilizer included control, 
Azotobacter-1, Potassium fertile 2, Seaweed, 
Azotobacter-1 +  Seaweed, Potassium fertile 2 +  
Seaweed, Azotobacter-1 +  Potassium fertile 2, 
Azotobacter-1 +  Potassium fertile 2 +  Seaweed).  
 
Data collect 

Data collected were subjected to statistical analysis 
by using a computer program SAS.  Least Significant 
Difference test (LSD) at 5 % probability level was applied 
to compare the differences among treatments` means. 
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RESULTS AND DISCUSSION 
 

Harvest Index 
Analysis of variance showed that the effect of variety 

on harvest index was significant (Table 1). The maximum 
of harvest index of treatments oilseed was obtained (Table 
2). The minimum of harvest index of treatments nut was 
obtained (Table 2). Analysis of variance showed that the 
effect of bio fertilizer on harvest index was not significant 
(Table 1). The maximum of harvest index of treatments 
Azotobacter-1 was obtained (Table 2). The minimum of 
harvest index of treatments Potassium fertile 2 + Seaweed 
was obtained (Table 2). 
 
Biological yield 

Analysis of variance showed that the effect of variety 
on biological yield was significant (Table 1). The 
maximum of biological yield of treatments nut was 
obtained (Table 2). The minimum of biological yield of 
treatments oilseed was obtained (Table 2). Analysis of 
variance showed that the effect of bio fertilizer on 
biological yield was significant (Table 1). The maximum 
of biological yield of treatments Azotobacter-1 + Seaweed 
was obtained (Table 2). The minimum of biological yield 
of treatments Azotobacter-1was obtained (Table 2). 
 
Grain yield 

Analysis of variance showed that the effect of variety 
on grain yield was significant (Table 1). The maximum of 
grain yield of treatments nut was obtained (Table 2). The 
minimum of grain yield of treatments oilseed was 
obtained (Table 2). Analysis of variance showed that the 
effect of bio fertilizer on grain yield was significant 
(Table 1). The maximum of grain yield of treatments 
Azotobacter-1 + Potassium fertile 2 + Seaweed was 
obtained (Table 2). The minimum of grain of treatments 
control was obtained (Table 2). 
 

1000 grain weight 
Analysis of variance showed that the effect of variety 

on 1000 grain weight was significant (Table 1). The 
maximum of 1000 grain weight of treatments nut was 
obtained (Table 2). The minimum of 1000 grain weight of 
treatments oilseed was obtained (Table 2). Analysis of 
variance showed that the effect of bio fertilizer on 1000 
grain weight was not significant (Table 1). The maximum 
of 1000 grain weight of treatments Azotobacter-1 + 
Potassium fertile 2 + Seaweed was obtained (Table 2). 
The minimum of 1000 grain weight of treatments control 
was obtained (Table 2). 
 
Head weight 

Analysis of variance showed that the effect of variety 
on head weight was significant (Table 1). The maximum 
of head weight of treatments nut was obtained (Table 2). 
The minimum of head weight of treatments oilseed was 
obtained (Table 2). Analysis of variance showed that the 
effect of bio fertilizer on head weight was not significant 
(Table 1). The maximum of head weight of treatments 
Azotobacter-1 + Potassium fertile 2 + Seaweed was 
obtained (Table 2). The minimum of head weight of 
treatments control was obtained (Table 2). 
 
Plant height 

Analysis of variance showed that the effect of variety 
on Plant height was significant (Table 1). The maximum 
of Plant height of treatments oilseed was obtained (Table 
2). The minimum of Plant height of treatments nut was 
obtained (Table 2). Analysis of variance showed that the 
effect of bio fertilizer on plant height was not significant 
(Table 1). The maximum of plant height of treatments 
Azotobacter-1 + Potassium fertile 2 + Seaweed was 
obtained (Table 2). The minimum of plant height of 
treatments control was obtained (Table 2).  

Table 1: Anova analysis of the sun flower affected by variety and bio fertilizer 

S.O.V  
df Harvest 

index  
Biological yield  Grain yield  

1000 grain 
weight  

Head weight  Plant height  

R  2 ns75.13  ns8.757185  ns12.193960  ns 18.1  **22.5069  ns32.115  
variety  1  ** 44.64  **4.630246805  **2.24309736  **63.21620  **78.18061  **2.24837  
Biofertilizer  7  ns 29.0  *5.6784455  *4.362071  ns73.7  ns16.18  ns7.283  
Variety * Biofertilizer  7 ns 25.0  ns 3.345223  ns 79.16628  ns195.0  ns46.1  ns 04.11  
Error 30  91.2  5.2861526  0.141734  22.23  88.47  82.323  
C.V - 03.7  31.11  51.10  03.5  00.2  23.12  

*, **, ns: significant at p<0.05 and p<0.01 and non-significant, respectively. 
 

Table 2: Comparison of different traits affected by variety and bio fertilizer 

Treatment 
Harvest 

 index (%)  
Biological  

yield 
Grain yield  

(kg/ha)  
1000 grain  
weight (gr)   

Head 
 weight  

Plant  
height 

Variety       
Oilseed a1.25 b1.11327  b9.2868  b4.74 b4.325  a07.169 
Nut b5.23 a4.18575 a2.4291 a0.116 a3.364 b38.124 
Biofertilizer             
Control a14.24 b3.14065  b2.3354  a2.94 a8.342  a3.140 
Azotobacter-1 a68.24 b8.14161  b5.3433  a4.94 a0.343  a7.143 
Potassium fertile 2 a54.24 b3.14266 b4.3458 a1.95 a7.343 a4.141 
Seaweed a12.24 b3.14184 b4.3387 a5.94 a9.343 a6.140 
Azotobacter-1 +  Seaweed a15.24 ab2.15939 ab1.3809 a6.96 a9.345 a8.154 
Potassium fertile 2 +  Seaweed a11.24 b9.14878 b8.3543 a2.96 a1.345 a1.147 
Azotobacter-1 +  Potassium fertile 2 a15.24 ab2.15052 b3.3543 a6.96 a5.346 a6.148 
Azotobacter-1 +  Potassium fertile 2 +  Seaweed a23.24 a9.17062 a5.4074 a7.97 a6.347 a5.159 

Any two means not sharing a common letter differ significantly from each other at 5% probability 
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