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 Azotobacter is potential for biofertilizer due to its ability to fix atmosphere nitrogen, 
dissolve phosphate nutrient, induce growth regulators, and control of soil-borne 

pathogens. The purpose of the study was to obtain indigenous isolates of Azotobacter 

potential as a biological fertilizer. A total of 15 isolates of Azotobacter resulted from 21 
rhizospheres was tested on local maize and sorghum. The research results showed that 

the germination rate, root length, crown length, fresh weight and dry weight of normal 

seedlings of local maize and sorghum responded differently to various indigenous 
isolates of Azotobacter. One of the 15 isolates tested, namely isolate LP7a originated 

from rhizosphere of lowland rice was very suitable for maize, and isolate LT2d1 

originated from rhizosphere of sugar cane was very suitable for sorghum and isolate 
KU6e isolated from rhizosphere of sweet potato plant was suitable for maize and 

sorghum. It was concluded that the three isolates (LP7a, LT2d1, and KU6e) were 

potential to be used as a biological fertilizer for local maize and sorghum cultivated on 
Ultisol. 
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INTRODUCTION 

 

Land management strategies is currently mainly 

dependent on inorganic-based chemical fertilizers, 

causing a serious the threat to human health and the 

environment. Exploitation of beneficial microbes as 

biological fertilizer have important roles in the 

agricultural sector for food security and sustainable 

crop production. Environmentally a friendly 

approach inspires variety of applications 

rihzobakteria plant growth promoting (PGPR), like 

fungus ectomycorrhiza, endometrium, cyanobacteria 

and other the microscopic of organisms that are 

beneficial increase plant growth, nutrient uptake and 

tolerance to abiotic and biotic stress (Bhardwaj et al., 

2014). Biological fertilizer is classified as alternative 

fertilizer, and can reduce the use of chemical 

fertilizers, improve soil fertility and increase crop 

production in a sustainable agriculture. The use of 

biofertilizers in agriculture is increasing and offers an 

attractive way to complement chemical fertilizers, 

pesticides, and supplements (Salhia, 2010).  

Plant growth promoting rhizobacteria (PGPR) is 

a group of free-living rhizosphere bacteria that can 

enhance plant growth by performing activity as 

biofertilizers, biopesticides or biocontrol agents 

(Kumar et al., 2014). Biofertilizer is supposed to be a 

safe alternate fertilizer to complement chemical 

fertilizers to minimize the ecological disturbance. 

Biofertilizers are cost effective, eco-fiendly and 

when they are required in bulk can be generated at 

the farm itself. They increase crop yield up to 10-

40%, and fix nitrogen up to 40-50 kg. Application of 

biological fertilizers such as atmospheric N2 fixing 

Azotobacter sp. and Azopirillum sp. is able to reduce 

the use of urea, preventing a decrease in soil organic 

matter and reduce pollution (Nikul et al., 2010). 

Inoculation of Azotobacter sp. can raise crop results 

between 15-100% and reduce artificial fertilizers up 

to 30% on dry land ecosystems (Sattar et al., 2008).  

Biological nitrogen fixation can increase the use 

of biological fertilizer, nutrient and water uptake, 

plant growth regulators, beneficial production, which 

is modified by root exudates, and positive changes in 

rhizosphere microbial (Srivastava et al., 2001; 

Compant et al., 2005; Dibut 2005; Khosravi et al., 

2009). Azotobacter produces a lot of of growth 

regulators and gives positive effect on seed 

germination, vigor, flowering, yield, and disease 

resistance (Sashidhar and Podile (2010).  Azotobucter 

paspali culture changed growth and development of 

seedling root, and significantly increased leaf and 
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root weights of some plant species. This effect may 

be caused by growth regulators.  Azotobacter is a 

rhizobacteria species known as a biological agent for 

N2 fixing diazotrof, which converts dinitrogen to 

ammonium through electron reduction and 

protonation of dinitrogen gas. Azotobacter vinelandii 

is a gram-negative bacterium that fixes nitrogen 

using holoenzyme nitrogenase which has a cofactor 

of molybdenum cluster of ferrous sulphate 

(FeMoCo) as the active site (Chiu et al., 2001). 

More than 85% of soil microorganisms are 

essential for plant life and provide valuable life to the 

soil system. In addition, soil microorganisms closely 

associated with plant roots play an important role in 

stimulating plant growth (Aly et al., 2012) and the 

effect can be mediated by direct or indirect 

mechanisms. Direct effects often associated with 

biological nitrogen supply, production of plant 

growth hormones such as auxin, gibberellins and 

cytokines (Ahmad   et al., 2005; Babalola, 2010) and 

indirect mechanisms include suppression of 

pathogens by producing antibiotics (Mahmoud  et al., 

2004).  Soil microorganisms can increase nutrient 

availability, seed germination and metabolic activity 

(Adesemoye and Kloepper, 2009). Azotobacter lives 

freely as a saprophyte in soil, freshwater, and marine 

environments and other natural habitats and used as 

an effective inoculums to improve plant growth and 

pest control (Aquilanti et al., 2004). The main 

functional character of microbes that has been chosen 

for biological fertilizers, among others, is the ability 

of microbes to fix N2 from the atmosphere, dissolve 

P nutrients bound in the soil, promote plant growth 

by producing growth regulators, and serves as 

controller for soil-borne pathogens (Cattelan et al., 

1999; Tenuta, 2006). Azotobacter is able to fix at 

least 10 mg of N per gram of carbohydrate (Tejera et 

al., 2004). 

Soil inoculation with Azotobacter vinelandii or 

Stroptomyces or both increase the penetration of 

roots, shoot length, root and shoot dry weight, 

protein and mineral content due to nitrogen fixation, 

production of auxin or unidentified compounds (Aly 

et al., 2012). Similarly, EL-Shanshoury (1995) found 

that a single and double inoculation with Azotobacter 

chroococcum, Azospirillum brasilense or 

Streptomyces mutabilis stimulated plant growth, 

significantly increased the concentration of indole-3-

acetate acid, N, P, Mg, and total soluble sugars of 

wheat shoots. In addition, Ahmed et al. (2004) found 

that inoculation of bacteria increased of straw, grain 

yield, root weight, root length, nitrogen, phosphorus, 

and potassium uptake in straw and grain compared 

with controls.  

 Evaluation of host suitability of indigenous 

Azotobacter isolates as promoters of local maize and 

sorghum of Southeast Sulawesi needs to be done. 

The aim of the research was to get indigenous 

Azotobacter isolates that are potential as a biological 

fertilizer in their ability to enhance germination rate, 

root length, crown length, fresh weight and dry 

weight of local maize and sorghum crop on Ultisol. 

 

MATERIALS AND METHODS 

 

Materials: 

Primary materials used were collection of 

indigenous Azotobacter isolates from exploration, 

isolation and physiological characteritation results 

conducted by Nurmas et al. (2014). The results of the 

absorbance measurement at 550 nm wave length 

selected 21 isolates from 135 isolates from the 

rhizosphere of different host plants (Table 1).

 
Table 1: Isolation of indigenous Azotobacter, Optical Density values, IAA production, phosphate solvent of 21 Azotobacter isolates 

Plant rhizosfere  Code of 

isolates 

Value of Optical 

Density 

(OD) 

IAA production Dissolving phosphate 

characterized by the formation of clear zone 

(cm) 

Upland rice 

Paddy  rice 

Sugarcane I 
Cassava I 

Green beans 

Maize I 
Upland rice 

Sorghum II 

Sugarcane 
Sugarcane III 

Cassava 

Wild grass  I 
Gambas I 

Upland rice  I 

Wild grass II 
Sugarcane  II 

Pepper  

Paddy rice 
Sorghum 

Wild grass 

Sweet potato 

MP3c 

KP6d 

LT2d1 
LU2c1 

RB4c 

LJ5e 
LP3c 

MS3f 

LT2d 
LT2d3 

LU2c 

RR8b1 
RG4c 

MP1f 

RR8b2 
LT2d2 

ML1j 

LP7a 
MS3e 

RR8a 

KU6e 

0,222 

0,166 

1,542 
0,169 

0,169 

0,347  
0,152  

0,128 

0,122 
0,111 

0,190 

0,121 
0,191 

0,142 

0,153 
0,132 

0,919 

0,661 
0,566 

0,174 

0,765 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

0,8 (+) 

0,8 (+) 

0,8 (+) 
0,8 (+) 

0,8 (+) 

0,8 (+) 
0,8 (+) 

0,8 (+) 

0,8 (+) 
0,8 (+) 

0,8 (+) 

0,8 (+) 
0,8 (+) 

0.8 (+) 

0,8 (+) 
0,8 (+) 

0,8 (+) 

1,2  (++) 
0,8 (+) 

0,8 (+) 

 1,2 (++) 

Source: Nurmas et al. (2014) 
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Methods: 

The Rejuvenation A Bacterial Culture: 

Azotobacter isolates were rejuvenated on 

Nutrient Agar media and incubated for two days in 

the incubator at 29
0
C. The 15 single isolates were 

prepared in the form of liquid suspension by 

suspending the pure cultures in sterile distilled water. 

Azotobacter cells density in suspension was adjusted 

to the concentration of 10
7
-10

8
 (cfu mL

-1
) which was 

equivalent to the OD value of 0.5 at a wavelength of 

540 nm. The suspension was prepared for seed 

treatment on local maize and sorghum crops. 

Testing was begun with Azotobacter sp 

biopriming treatment of maize and sorghum seeds, 

separately.  Isolates of Azotobacter sp.  used were 15 

best isolates, based on a selection of a variety of 

physiological characters. Maize and sorghum 

cultivars used were local cultivars, traditionally 

cultivated by farmers at Ultisol in Southeast 

Sulawesi. 

 

Application Azotobacter sp.  on the seed: 

The application of Azotobacter sp. on seeds was 

done by soaking (priming) maize and sorghum seeds, 

separately, in liquid formulations of Azotobacter in 

the ratio of 1: 2 (v / v), and incubating in a shaker at 

150 rpm for one day; for control seeds they were 

soaked with sterile water only, with the same time 

period and conditions. Seeds biopriming was 

performed as follows: A total of 50 seeds of maize 

and sorghum (separately) were soaked for 24 hours 

in a pure suspension of selected Azotobacters (age 48 

hours) at a concentration of 10
8
-10

9
 cfu mL

-1
 with 

sterile aquadest.  Seeds were sown on plastic tubs 

nursery (30 cm x 20 cm x 10 cm) containing free N-

rice husk medium. 

 

Experimental Design:  

The research was conducted by completely 

randomized design (CRD), which consisted of 15 

treatments of indigenous Azotobacter isolates and 

one treatment without Azotobacter (control).  All 

treatments were repeated three times for maize and 

sorghum, each was carried out separately. 

 

Observed Variables: 

Observations on the effect biopriming of corn 

and sorghum seeds with Azotobacter sp. were carried 

out on:  

(a) Germination capacity (%), calculated based 

on the number of normal seedlings at 14 days after 

planting, according to the formula of Umesha et al. 

(2014) as follows: 

(b)                                         

                                           Number of germinated seeds 

Germination capacity =                                                        x 100 % 

                                            Total number of seeds sown 

 

(c) The shoot  and root lengths of normal 

seedlings, measured on the 15
th

 days after sowing. 

Measurement was conducted on five randomly 

selected sample plants. The samples were revoked 

slowly so that the roots are not severed, and 

measurements were taken. 

(d) Fresh weight and dry weight of normal 

seedlings, weighed on the 15
th

 days after sowing. The 

entire normal seedlings were revoked, then weighed 

to determine the fresh weight of sprouts, while dry 

weight of seedlings was measured by wrapping 

around the normal seedlings with aluminum foil and 

dried in an oven at 60°C for 72 hours, then put them 

into a desiccator for 30 minutes and then weighed. 

 

Statistic Analysis: 

The data were analyzed using the method of 

analysis of variance (ANOVA) at 95% confidential 

level, followed by the Duncan's Multiple Range Test 

(DMRT). 

 

RESULTS AND DISCUSSION 

 

Results: 

Effect of Biopriming on Seed Germination Capacity 

(Rate): 
The results of the evaluation of the effect of seed 

treatment with Azotobacter sp isolates on local maize 

and sorghum germination were shown in Table 2.

 
 

Table 2: Effect of seed treatment with isolates of Azotobacter sp. to Germination Capacity (GC) for local maize and sorghum on N-free 

medium 

No. Isolates in seed treatment GC Maize  
     (%) 

Isolates in seed treatment GC Sorghum  
      (%)  

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 
9. 

LP7a 

KU6e 
ML1j 

MP1f 

LU2c 
KP6d 

LT2d1 

RR8b2 
MP3c 

100,00 a 

 96,67 ab 
 96,67 ab 

 95,00 ab 

 95,00 ab 
 91,67 abc 

 90,00 abc 

 88,33 abcd 
 80,00 abcde 

LT2d1 

LU2c 
MP1f 

LT2d2 

LP7a 
RR8b1 

RR8a 

KU6e 
ML1j 

100.00 a 

  96,67 a 
  93,33 a 

  93,33 a 

  90,00 a 
  86,67 a 

  86,67 a 

  83,33 a 
  83,33 a 
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10. 

11. 

12. 

13. 

14. 
15. 

16. 

RR8a 

MP3d 

TIS (control) 

LT2d3 

RG4c 
LT2d2 

RR8b1 

 78,33 abcde 

 71,67 abcde 

 66,67 bcde 

 61,67 cde 

 58,33 fde 
 53,33 fe 

 20,00 f 

MP3c 

RR8b2 

RG4c 

KP6d 

TIS (control) 
MP3d 

LT2d3 

  80,00 a 

  80,00 a 

  73,33 a 

  73,33 a 

  70,00 a 
  70,00 a 

  66,67 a 

Note. Figures in column with the same letter are not significantly different by Duncan's multiple range test α = 0.05 
 

The Effect of Biopriming on Root Lenghts of Local 

Maize And Sorghum: 
The results of the evaluation of the effect of seed 

treatment with isolates of Azotobacter sp. on root 

lengths of local maize and sorghum were shown in 

Table 3. 

 
Table 3: Effect of seed treatment with Azotobacter sp isolates on Roots Length (RL) of local maize and sorghum on N-free medium 

No. Isolates in seed treatment RL Maize 

(cm)  

Isolates in seed treatment  RL Sorghum  (cm)  

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 
9. 

10. 
11. 

12. 

13. 
14. 

15. 

16. 

KU6e 

MP3d 
RR8b2 

MP1f 

ML1j 
LP7a 

RR8a 

MP3c 
RG4c 

LU2c 
KP6d 

LT2d1 

LT2d3 
LT2d2 

RR8b1 

TIS (control) 

28,913 a 

28,833 a 
28,820 a 

28,723 a 

27,867 a 
27,587 ab 

26,233 ab 

25,953 ab 
25,560 ab 

25,393 ab 
25,277 ab 

25,133 ab 

23,953 abc 
23,953 abc 

22,150 bc 

19,153 c 

LT2d1 

RR8a 
LP7a 

MP3c 

LT2d2 
ML1j 

KU6e 

RG4c 
LU2c 

LT2d3 
RR8b1 

MP1f 

RR8b2 
KP6d 

MP3d 

TIS (control) 

22,400 a 

22,340 a 
21,933 ab 

21,400 abc 

20,853 abcd 
20,720 abcd 

20,507 abcd 

19,460 abcd 
18,500 bcd 

18,227 cd 
18,200 cd 

18,180 cd 

17,927 cd 
17,867 cd 

17,613 d 

13,427 e 

Note. Figures in column with the same letter are not significantly different by Duncan's multiple range test α = 0.05 

 

Effect of Biopriming on Shoot Length of Local 

Maize And Sorghum: 

The results of the evaluation of the effect of seed 

treatment with isolates of Azotobacter sp. on shoot 

length of local maize and sorghum  were shown in 

Table 4. 

 
Table 4: Effect of seed treatment with Azotobacter sp isolates on Shoot Length (SL) of local maize and sorghum on N-free medium 

No. Isolate in seed treatment  SLMaize 

    (cm) 

Isolate in seed  

Treatment 

SL Sorghum 

    (cm)  

1. 
2. 

3. 

4. 
5. 

6. 
7. 

8. 

9. 
10. 

11. 

12. 
13. 

14. 

15. 
16. 

ML1j 
LP7a 

RR8b2 

LT2d1 
KU6e 

RR8a 
RG4c 

LU2c 

KP6d 
MP3d 

TIS (control) 

LT2d2 
MP1f 

LT2d3 

MP3c  
RR8b1  

37,287 a 
37,073 a 

35,520 ab 

33,247 abc 
32,207 abc 

32,053 abc 
31,680 abc 

31,553 abc 

30,793 abc 
29,013 abc 

28,173 abc 

27,193 bc 
26,727 bc 

26,587 bc 

25,180 c 
15,687 d 

LT2d1 
RR8b1 

LT2d2 

KU6e 
LU2c 

MP3c 
RR8a 

LP7a 

RG4c 
MP3d 

RR8b2 

LT2d3 
MP1f 

ML1j 

KP6d 
TIS (control) 

23,373 a 
23,247 ab 

22,653 ab 

22,600 ab 
22,533 ab 

22,473 ab 
22,327 ab 

22,240 ab 

22,080 ab 
21,380 ab 

21,353 ab 

21,273 ab 
21,187 ab 

20,620 bc 

18,833 c 
15,573 d 

Note. Figures in column with the same letter are not significantly different by Duncan's multiple range test α = 0.05 

 

Effect Of Biopriming on The Fresh Weight of 

Local Maize and Sorghum: 

 The results of the evaluation of the effect of 

seed treatment with isolates of Azotobacter sp. on the 

fresh weight of local maize and sorghum were shown 

in Table 5. 
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Table 5: Effect of seed treatment with Azotobacter sp isolates on Fresh Weight (WW) of local maize and sorghum on N-free medium 

No.  Isolate in seed treatment WWMaize 
     (g)  

Isolate in seed  
Treatment 

WW Sorghum 
      (g)  

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 
9. 

10. 

11. 
12. 

13. 

14. 
15. 

16. 

KU6e 

LU2c 
ML1j 

LP7a 

RG4c 
KP6d 

LT2d3 

RR8a 
RR8b2 

MP3c 

TIS (control) 
MP3d 

LT2d2 

MP1f 
LT2d1 

RR8b1  

7,1468 a 

6,1170 ab 
6,0407 ab 

5,8687 ab 

5,7468 ab 
5,0815 bc 

4,8949 bcd 

4,8811 bcd 
4,6468 bcde 

3,9699 cdef 

3,6630 cdef 
3,5574 cdef 

3,4238 def 

3,2775 ef 
3,0169 f 

1,3087 g 

LT2d1 

LU2c 
RG4c 

RR8b1 

LP7a 
LT2d2 

MP3c 

RR8a 
ML1j 

MP1f 

RR8b2 
KU6e 

KP6d 

MP3d 
LT2d3 

TIS (control) 

0,99473 a 

0,85820 ab 
0,82147 ab 

0,86037 abc 

0,74713 bc 
0,70470 bcd 

0,67060 bcd 

0,66313 bcd 
0,61223 cde 

0,53007 def 

0,46043 ef 
0,45333 ef 

0,39237 fg 

0,36657 fg 
0,38220 fg 

0,23290 g 

Note. Figures in column with the same letter are not significantly different by Duncan's multiple range test α = 0.05 
 

Effect of Biopriming on The Dry Weight of Local 

Maize And Sorghum:  

The results of the evaluation of the effect of seed 

treatment with isolates of Azotobacter sp. of the dry 

weight of local maize and sorghum were shown in 

Table 6. 

 
Table 6: Effect of seed treatment with Azotobacter sp isolates on Dry Weight (DW) of local maize and sorghum on N-free medium 

No. Isolate in seed treatment DW Maize 

     (g) 

Isolate in seed treatment DW Sorghum 

      (g) 

1. 
2. 

3. 

4. 
5. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 
14. 

15. 

16. 

LP7a 
KU6e 

ML1j 

LT2d2 
RG4c 

KP6d 

RR8a 
LT2d3 

MP3c 

MP3d 

MP1f 

RR8b2 

TIS (control) 
LT2d1 

LU2c 

RR8b1  

1,3165 a 
1,2920 a 

1,2715 ab 

1,2599 abc 
1,1485 abcd 

1,1368 abcd 

1,1307 abcd 
1,1285 abcd 

1,0300 bcde 

1,0025 cdef 

0,9118 defg 

0,8977 defg 

0.8480 efg 
0.7525 fg 

0,6870 g 

0,2968 h 

LT2d1 
KU6e 

LP7a 

RR8a 
LU2c 

LT2d2 

RG4c 
MP3c 

LT2d3 

RR8b1 

MP1f 

ML1j 

RR8b2 
MP3d 

KP6d 

TIS (control) 

0,19687 a 
0,19487 a 

0,19403 a 

0,18423 ab 
0,17947 ab 

0,17510 abc 

0,17457 abc 
0,17453 abc 

0,17290 abc 

0,17203 abc 

0,16920 abc 

0,16553 bc 

0,16130 bc 
0,16023 bc 

0,14720 cd 

0,12620 d 

Note. Figures in column with the same letter are not significantly different by Duncan's multiple range test α = 0.05 

 

Discussion: 

Based on the Duncan test at α = 0.05, there were 

differences in the effect of seed biopriming with 15 

indigenous Azotobacter isolates and one seed 

treatment without isolate (control) on germination 

capacity (Table 2), root length (Table 3), shoot 

length (Table 4), fresh weight (Table 5) and dry 

weight (Table 6) of local maize and sorghum crops. 

The difference was presumably because of 

differences in the ability of the isolates of 

Azotobacter sp. in fixing  N2 from the atmosphere, 

and the suitable rhizosphere environment for the 

development of Azotobacter sp.  Halbleib and 

Ludden (2000) suggested that nitrogen fixation is 

actually a reduction reaction of N2 to NH4 
+
. This 

process is known to be carried out only by 

prokaryotic microorganisms. Kushwaha et al. (2013) 

reported that significantly affect Isolate PGPR of 

shoots length cauliflower. Between the four isolates 

carrying the highest root length (4 cm) in the 

treatment isolate AK4. Results showed that the 

length of shoots increased in PGPR treated plants 

over controls or without inoculation. 

Strains of the genera such as Aeromonas, 

Azoarcus, Azospirillum, Azotobacter, Bacillus, 

Clostridium, Enterobacter, Gluconacetobacter, 

Klebsiella, Pseudomonas and Serratia have been 

identified as PGPR (Raj et al., 2004; Tripathi et al., 

2005;). A large number of microorganisms such as 

bacteria, fungi, algae live side by side in the 

rhizosphere. However, bacteria are the most widely 

contribute to the fertility of the plant by removing the 

organic compounds through root exudates were very 

selective about the environment in which diversity is 

low (Gracia et al., 2011). Diversity in the rhizosphere 

PGPR varies accordance with the types of plant, soil, 

and nutrients available (Tilak et al., 2005). Vassey et 

al. (2003) reported that PGPR strains showed activity 

to stimulate plant growth due to the influence of 

phytohormones. Abundant energy source in the 
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rhizosphere of organic compounds which issued the 

roots of plants is the habitat for many species of 

microbes to evolve as well as a competition between 

microbes. A large number of microorganisms such as 

bacteria, fungi and algae coexist in the rhizosphere. 

However, the most widely bacteria contribute to the 

fertility of plants by releasing the organic compounds 

through root exudates were very selective about the 

environment in which diversity is low (Gracia et al., 

2011). Each plants of types exudates expend with 

different compositions so that this root exudates acts 

as a selectors of microbes. The influence this exudate 

of may increase or the opposite inhibit the 

development of certain microbial. Numerous studies 

show that plants root exudates can issue a specific 

compounds which acts as a selectors microbial to 

form a rhizosphere microbial communities (Bakker 

et a., 2012;. Berendsen et al., 2012; Chaparro et al., 

2012). For example, application of p-coumaric acids 

(components of root exudates) on cucumber 

seedlings can improve the community and the 

abundance bacteria and fungi, and the density of the 

soil-borne pathogens in the rhizosphere of cucumber 

plants (F. oxysporum f cucumerinum Owen) (Zhou 

and Wu, 2012). The rhizosphere microbial 

communities affected by the species and stage of 

plant development (Bulgarelli et al., 2012; Chaparro 

et al. 2013b; Lundberg et al., 2012; Turner et al., 

2013), so the use of suitable host plants become 

critical success factors of a biological fertilizer use 

Population density also determines the ability of 

inoculums to compete with the natural microbial 

inoculants (indigenous). With the diversity of the 

critical factors influencing the success of biological 

fertilizer for plants, host suitability test of isolates of 

Azotobacter sp. on various aspects are indispensable 

important for commercialization effort of biological 

fertilizers in the future. The importance of inoculant 

population density when applied has been often 

revealed. In general, the ability of colonization and 

survival of inoculant in the natural soil environment 

largely determined by inoculant cell density when 

applied. Various studies have shown that after all 

"great" functional characters of an inoculant of the 

results of laboratory tests, when the population of the 

application is low, it would be difficult to expect to 

have a positive impact for the planst. It is associated 

with vitality and the competitiveness of the 

inoculants with the natural microbials in soil 

(Kennedy et al., 1998). 

According to Das and Saha (2007), combined 

inoculation of Azotobacter, Azospirillium along with 

diazotrophs increased grain and straw yield of rice by 

4.5 and 8.5 kg ha
-1

, respectively. The results of 

research Hamastuti et al. (2012) showed that 

Azotobacter chroococcum, Pseudomonas fluorescens 

and Aspergillus niger can increase the levels of 

nitrogen and phosphate in the sludge wastes of dairy 

processing industry. The best variable was 

Azotobacter chroococcum 1% (v/w), Aspergillus 

niger 0.5% (v/w) with N content of 1.37%, P 0.89% 

and K 0.83% and C / N ratio 22.03. This was also 

shown by the increase in plant height of eggplants 

and peppers 12.2% and 21.6%, respectively, and 

harvest capacity of 44.2 g plant
-1

 for eggplant and 11 

g plant
-1

 for chili.  

Khaeruni et al. (2010) reported that out of 12 

selected isolates, 8 Ultisol indigenous rizobacteria 

isolates (ST17c, ST21e, SS1b, SS7c, SS10c, SS15b, 

SS16c and SS29a) have double abilities, as a strong 

biological control agent of wilt disease Fusarium in-

vivo as well as stimulate the growth of cucumber 

plants, through the ability to increase the viability of 

seeds, increasing the number of leaves and plant 

height. Nurmas et al. (2014) showed that all 21 

indigenous isolates of Azotobacter isolated from 135 

Ultisol soil samples derived from the rhizosphere of 

food, horticulture, plantation crops and wild grasses 

have the potential to be developed as biological 

fertilizers. The physiology characters showed that all 

21 isolates have the ability to produce IAA, dissolve 

phosphate and stable at pH 5, 6 and 7. When tested in 

tha lab (in vitro), all 21 isolates had the ability to 

survive at 40
0
C, 8 isolates were able to survive at 

45
0
C (LT2d1, LT2d2, ML1j, RR8a), and only LT2d1 

isolate that was able to survive at 50
0
C. Results of 

evaluation of fresh weight of local upland rice 

seedlings selected 10 isolates (KU6e, MS3e, RG4c, 

RR8b1, LU2c, RD4b, MS3f, LU2c1, RJ5e, RR8b2), 

and dry weight of local upland rice seedling selected 

5 isolates (RB4b, LU2c, RJ5e, RR8b2 and LT2d1).  

Sariah et al. (2012) reported that rice seed 

treatment with E. gergoviae bacterium increased 

seedling vigor index (50.24%) followed by B. 

amyloliquefaciens (44.32%) and C. agropyri 

(21.13%).  Increased growth was also showed in rice 

seedlings (variety M4) in a greenhouse. Bacterization 

of rice seeds with B. Amyloliquefaciens, E. gergoviae 

and C. agropyri increased root length, shoot length, 

and total dry biomass of rice seedlings. Bacillus 

amyloliquefaciens significantly increased shoot and 

root length and dry biomass with values of 45.71%, 

32.83% and 36.26%, respectively. Similarly, positive 

reports on application of Azotobacter and 

Azospirillum on the yield of mustard (Brassica 

juncea) are available (Tilak and Sharma, 2007). 

Under green house conditions plant height, leaf 

number/plant, number of primary and secondary 

branches/plant, fresh and dry weight of whole plant, 

number of siliqua/plant, seeds/siliqua of brown 

sarson increased significantly with Azotobacter 

inoculation than no inoculation with seed and stover 

yield of 10.107 g pot
-1

  and 22.400 g pot 
-1

 

respectively (Wani et al.,  2012). Dutta and Singh 

(2002) reported a significant in seed yield (7.86q ha
-

1
) in rapeseed and mustard (var. yella) due to 

inoculation with Azotobacter.   

 

Conclusion: 
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Based on the evaluation of the seed treatment by 

biopriming with indigenous Azotobacter isolates on 

the germination capacity, root length, shoot length, 

fresh weight and dry weight of local maize and 

sorghum crops, it is concluded that  isolate LP7a 

originated from the rhizosphere of lowland rice 

crops, isolate LT2d1 originated from sugarcane 

rhizosphere and isolate KU6e originated from sweet 

potato rhizosphere plants are potential as biological 

fertilizers for local maize and sorghum in Ultisol. 
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