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Abstract       In the present paper we will present the results concerning 
comparative studies about the composition of rhizosphere microbial 
communities and the soil biological activity of sunflower and maize 
rhizosphere in case of two variants of fertilizer used. The estimation of the 
activity of rhizosphere microorganisms was realized in the plants’ 5-6 leaf 
stage by determining the soil respiration potential SRP).  We have found that 
SRP is directly influenced by the level of plant nutrition and indirectly by the 
climatic conditions. Thus, a lower level of SRP from the rhizosphere soil 
samples can be explained by a lower contribution of released rhizodeposit or 
root exudates by plants that should sustain the growth and the abundance of 
rhizosphere microbiota. A total of 22 different bacterial strains were isolated 
from the rhizosphere of sunflower and maize based on the morphological 
colony shape and GRAM property of cell staining. Fifteen of these were 
tested for indolil compounds (IAA) synthesis and P -solubilizing activity. 
Finally  two of them have shown capacity of IAA  production of over 50 µg.ml-
1 and four strains have proven solubilization traits of hard phosphorus 
compounds.   
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The ‘rhizosphere’ is the soil compartment 

influenced by the roots. In these areas intense 

interactions between beneficial and pathogenic 

microorganisms occur at all times (2, 19,14). Optimum 

nutrition diet for plants ensures a normal metabolic 

process and synthesis of metabolite release from root 

with chemiotactic attraction (2, 16). Chemical 

properties of the released compound ensures the 

persistence of root exudates because processes like 

adsorption, volatilization, chemical degradation or 

biodegradation can inactivate the root exudates  in 

various periods of time. The rhizosphere 

microorganisms will assimilate faster the low 

molecular weight exudates than high molecular weight 

compounds. Therefore, plants which eliminate more 

quantities of low molecular weight exudates might 

have high densities of microbial communities. On the 

other hand, the nutrient status of the rhizosphere also 

determines the nature of the root exudates and it can 

have a direct effect on the composition of the 

rhizosphere microbial community (7). In this way the 

plants assure their root colonization with beneficial 

microorganisms which facilitates easily the mineral 

nutrition and sustain vegetal growth (17, 15).  

The rhizosphere microbial communities can help 

plants, cultivated or spontaneous, by various ways: 

phytohormon synthesising: indole compounds (IAA), 

gibberelic acid, auxins  (1, 11), phosphate (6, 12), 

potential of biocontrol . Moreover, some root 

colonising bacteria increase tolerance against abiotic 

stresses , such as drought and salinity, (8, 5 10). 

Because rhizobacteria have positive effects on plant 

growth they are named plant growth promoting 

rhizobacteria (PGPR) (2). PGPR are free-living 

bacteria (10) and some of them invade the tissues of 

living plants known as endophytes. 

The aim of the studies was to determine the influence 

of some fertilizer on soil rhizobacterias and their 

activity in the rhizosphere of maize and sunflower in 

field trials fertilized with different assortments. 

 

Material and Methods 

 
The field experiment was located at the Experimental 

Teaching Resort (SDE) at USAMVB Timisoara on a 

total surface of 2016 m
2
 , in plots of 504 m

2
  and 

having 4 repetitions. The soil analysis with chemical 

properties showed in Table 1. revealed appropriate for 

chernozem type. 
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Table 1 

Chemical properties of soil experiment * 

Chemical properties Level of estimation  

pH=7,21 slightly alkaline 

Total nitrogen content = 0,2%  medium 

Humus content=3,69%  medium 

Phosphorus mobile in Al=20,52 ppm medium 

Potassium mobile in Al=117 ppm  medium 

Sulfates mobile in water=10,56 mg/100 g soil - 

Sodium mobile in water=36,67 mg/100 g soil - 

Calcium soluble in water=27,05 mg/100 g soil - 

Magnesium soluble in water=6,08 mg/100 g soil - 

*Chemical properties of soil were carried out by OSPA Timisoara 

 

In Figure 1, the climatic conditions for Timisoara in the 

past and for the year 2012 are presented. The average 

values of monthly temperatures in June, July and 

August were not much higher than the multi-annual 

average multi-annual average 21.6°C, monthly average 

25.1°C). The level of precipitations was lower than 

normal, especially in March, May, June and August. 
Therefore we can conclude that the year 2012 was an 

atypical one. 

 

 

  

Fig 1. Average of temperature (
0
C) and  rainfall in 2012 average/month mm) 

 

The maize hybrid was sawn in May 10
th

 2012, 

represented by KWS 2376, from group FAO 370 and 

the sunflower was sawed in May 15
th

 2012, represented 

by the PERFORMER hybrid. 

The experimental variants consisted of treatments with 

two fertilizers applied at sawing by incorporation into 

the soil at three cm below the seed. The fertilizer 

variants and their dose are show in table 2. 

The estimation of the rhizosphere microorganism’s 

activity was made in stage of 5-6 plant leaf by 

determining the soil respiration potential (SRP). We 

took into account 2 distinct zones of soil, into the roots 

pool for rhizosphere determination and soil pool 

without roots influences for edafosfere estimation of 

microorganism’s activity. 

   

Table 2  

Variants of fertilizer for maize and sunflower used in the field experiment  

 Control  and quantity Variant and quantity 

Maize 20-20-0  

N-P-K)   

 45,6 kgN/ha active 

compound 

T121  23-0-5-5-1 + 22) 

 N-P-K – MgO – Na – SO3) 

45,6 kgN/ha active 

compound 

Sunflower 15-15-15 

N-P-K)   

45,6 kgN/ha active 

compound 

T122 7-0-20-6-2 + 40)  

N-P-K – Mg oxide – Na – 

SO3) 

60 kgK/ha active 

compound  
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The SRP was determined by capturing the CO2 

released by respiration of soil aerobic microorganisms 

in case of ensuring the oxygen demand and 

energetically substrate by straw wheat powder (18). 

The respirometer containers were incubated in the dark 

at 24±2
0
C till next day. The amount of CO2 captured in 

0.2 N solution Na OH was determined by titration with 

0.1 N solution HCl and thymophtalein. All 

determinations were carried out in triplicates and the 

values of released CO2 were expressed for 100 grams 

of dry soil.  

For the studies of the composition of rhizosphere 

bacterial communities from roots, samples of maize 

and sunflower plants in the  6-7 leaf  development 

phase were collected from the field carefully such as 

the percentage of lost young roots to be small. From 

the mass of young roots a quantity of 10 grams were 

aseptically detached, which then  were mixed with 

sterile quartz in equal parts  and  were used for making 

serial dilutions in saline water 0,85% Na Cl. The last 3 

dilutions were used for the isolation of rhizosphere 

bacteria on Nutrient Agar medium by EMAPOL 

manufacturing. For each of the samples we worked in 

triplicates. After incubation in the dark we counted 

bacterial colonies and then made macroscopic and 

microscopic studies of them. This involved studies on 

morphological types and Gram affinity of 

bacteriological colonies. The results helped us to 

establishing the abundance by calculating the 

frequency of appearances of rhizosphere bacteria on 

plates with the formula:  

  

    

Number of colony isolates of a certain morphological type 

Fr % =                     × 100 

Total number of colony isolated from samples 

 

Another concern of our aim is the potential of 

rhizobacteria for phytohormone production. For this 

objective we screened bacteria for production of 

phytohormone indole acetic acid (IAA) and 

determination of phosphate solubilization capacity 

(PSC). The IAA compound production assay was 

performed in King B medium ( Scharlau 

manufacturing)  supplemented with tryptophan (9). 

The bacterial isolates were incubated at 28°C under 

agitation (200 rpm) for 72 hours then 1.5 ml of each 

culture was centrifuged at 10000 for 6 min, after which 

the supernatant was mixed with an equal volume of 

Salkowski reagent. The mixture was kept in the dark 

for 30 min to allow for pink to red color development 

this indicates us the presence of IAA compound. The 

samples were measured spectophotometrically at 550 

nm ( UV- VIS ) using a standard curve for calibration.  

Phosphate solubilization was measured by growing the 

isolates in medium incorporated with inorganic 

phosphate. The ability of isolates to solubilize the 

phosphate was noted by the size of halo appeared 

around the colonies (13) 

 

Results and Discussions  

 
The estimation of SRP from rhizosphere of plants 

The quantities of CO
2
  released , express by mg 

CO2/100 gr dry soil, from the rhizosphere of different 

fertilized plants (C- rz,  T 121-rz) and  by soil 

edaphosfere  (C-ed, T121-ed) were statistical 

performing  by ANOVA. 

  

 

Table 3 

Source of variation between sunflower`s soil samples 

Source of  variation SP GL s2 SP/GL)  Calculated F P value 5% P value1% Signif 

Total 29011,73 11      

Within groups 399,19 2      

Between groups 28489,74 3 9496,58     

Error 122,78 6 20,46 464,06 4,8 9,8 * 

 

The F value (Table 3) indicates the existence of 

variation between samples for the SBA test.  To 

establish the significance of the differences a t test was 

applied in relation to total means of experiences 

225,86).  From Table 4 we observe that the differences 

in the quantity of CO2 released from the edaphosphere 

soil are very significant for both variants of fertilizer. 

In the case of rhizosphere soils the quantities of CO2 

release /day are lower, the differences are significantly 

negative.
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Table 4 

The quantities of CO2 release and the signification of differences by t- test 

Variants Average % Difference Significance 

Control 225,86 100 - - 

C-ed 256,96 113,76 31,09 *** 

C-rz 175,7 77,79 -50,16 000 

T121-ed 289,39 128,12 63,53 *** 

T121-rz 181,39 80,31 -44,46 000 

LSD5%= 9,04  ; LSD1% =13,70   LSD 0.1% = 22,01 

 

Reducing the  SRP from sunflower 

rhizosphere  samples can be explained  by a lower 

contribution of  rhizodeposith or  root exudates  

released by plants that support the growth and 

abundance of  rhizosphere  microbiota (4). This 

explanation is argued by the existence of low rainfall in 

mid-June that could affect sunflower plant growth and 

their functioning.  The differences between the average 

rhizosphere samples T121 and the control ones are 

small (5,69mg CO2) without any statistical 

signification.  For the maize field experiment the 

results of the SRP determination were statistically 

performed and show  in table 5.  We could see that the 

F value indicates the existence of variation between 

samples for the SRP test for soil maize rhizosphere (rz) 

and soil edaphosphere  (ed). 

 

Tablel 5 

Source of variation between maize`s soil samples 

Source of variation SP GL s2 SP/GL) F value 
P value 

5% 

P value  

1% 
Significance 

Total 72074,27 11           

Within groups 94,78 2         

Between groups 71956,89 3 23985,63        

Error 22,59 6 3,76 6370,09 4,8 9,8 * 

 

To establish the significance of the 

differences, a t test was applied in relation to the total 

means of experiences 322,44) see Table 6. From the 

present data we note that there are very significant 

differences between average samples C- rz and  T- rz 

compared to control variances. The T121- ed sample 

from the edaphosphere soil released a smaller quantity 

of CO2 compared to the control average, this effect is 

underlined by other authors in soils without the root 

influence (3). 

Table 6 

The quantities of CO2 release and the signification of differences by t- test 

Samples Average % Difference Significance 

Control 322,44 100 -  

 

C-ed 
356,20 110,47 33,76 *** 

C-rz 396,05 122,82 73,61 *** 

T121-ed 192,39 59,66 -130,05 000 

T121-rz 345,11 107,03 22,67 *** 

LSD 5% =3,88;   LSD 1% = 5,87  ; LSD 0,1% = 9,44 
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A greater amount of CO2 released from the rhizosphere 

soil indicates an active and abundant microflora near 

plant roots; its existence is supported by root exudates 

or the plants rhizodepozit . 

 

Results concerning  rhizosphere microflora structure. 

Screening for plant grow promoting traits of bacterial 

isolates 

A total of 22 different bacterial strains were isolated 

from the rhizosphere of sunflower and maize based on 

the morphological colony shape and GRAM property 

of cell staining. The results about frequency of 

appearances, from Figure 2, show us that the 

rhizospheric bacterial community structure varies 

depending on species and type of fertilizer. These 

factors determined different compositions of root 

exudates that are expected to select different 

rhizosphere communities thus the growth of 

rhizosphere bacteria respond to the compounds 

supplied from roots (4). Therefore, we can notice an 

increase in the frequency of appearances for culturable 

bacterial species from plants rhizosphere that were 

treated with T122 and T121. 
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Fig. 2. Frequency of appearances for isolated rhizobacteria. 

 

 

 

From total of fifteen bacterial isolates (Table 7.) eighth 

of them belong to the Gram negative group and seven 

belong to the Gram positive group. In terms of capacity 

for synthesis of indolic compounds only  C4_f  and  

C10_2r, showed traits of IAA synthesis, higher than 

50g•ml
-1

. Four isolates showed an average capacity of 

phosphate solubilization, while eleven strains proved a 

low solubilizing activity of hard compounds of 

phosphate.
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Table 7 

 IAA production and phosphate solubilization by the bacterial isolates 

Izolates no Source  Gram 

affinity 

IAAg/ml P- solubilizing 

activity 

C1_f Sunfl-T122 G- 4,3 ++ 

C2_f Sunfl-T122 G+ 6,0 + 

C3_f Sunfl-T122 G+ 11 + 

C4_f Sunfl-T122 G+ 55,6 + 

C5_f Sunfl- control G- 32 ++ 

C7_f Maize- T121 G+ 8,4 + 

C8_rg Maize control G+ 1,8 ++ 

C9_1rg Sunflower T122 G- 4,4 + 

C10_2rg Maize-T121 G- 60,2 + 

C11_3rg Maize-T121 G- 32,3 + 

C12_4rg Maize-T121 G- 30,3 + 

C13_5rg Maize- T121 G- 16 + 

C14_6rg Maize-T121 G- 20,3 + 

C15_7rg Sunflower T122 G+ 33 + 

C16_8rg Maize-T121 G+ 8 ++ 

 

 

Conclusions  
 

In this study we could conclude that the rhizosphere 

community of crop plants are characterized by 

abundence and morphological diversity of culturable 

rhizobacteria . On the other side the abiotic stress 

affecting the crop plants are reflected to the level of 

rhizospheric pools of soil in cause of the lowering of 

organic compounds released by roots. 

Out of a total number of fifteen strains,  two of them 

have shown capacity of IAA  production over 50 

µg.ml-1 and four strains have proven solubilization 

traits of hard phosphorus compounds.  

In the future, in vitro tests concerning the ability of 

gibberellins synthesis, nitrogen fixation, and 

competitive behavior related to native microflora, their 

tolerance to low pH and soil drought will be conducted. 

Depending on their performance, that include 

efficiency test under green house and field conditions, 

are needed more proofs to evaluate their contribution 

for plants growth promoting.  
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