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ABSTRACT: The experiment was conducted to determine the effects of nitrogen and Pseudomonas 

flouresenceand Azospirillumbrasilnesisolates on Qualitative characteristics in rice (Oryza Sativa 
L.CV.Tarom) in amol city in 2013. The experiment was conducted as factorial design in randomized 
complete block with three replicants. The main factor included three levels of nitrogen (50, 75, 100 kg ha-

1 from urea source) and the side factor was pure PGPR isolates (Control, Azospirilumbrasilnesalone,  
Pseudomonasflouresencealone, AZB+PSF).In this studyQualityindicatorssuch asconversion efficiency, 
shell percentage, amylose content, gel consistency, gelatinizationtemperatureand protein contentwere 
measured. The Results showed that there were a significant difference onprotein,  amylose content, 
conversion efficiency (p>1%).Interaction betweenbacteriaandnitrogen inthegel consistency 
andgelatinizationtemperatureandprotein were significant (p>5%). According to this results, the maximum 
measurement of proteinwas observed by the treatment 100 kg ha-1of  N plus AZB + PSF (13%) and the 
minimum measurement of protein was observed in 50 kg ha-1 of N + control treatment (9%). And also the 
results of the this experiment indicated that the dual inoculation with AZB+PSF along with recommended 
N is beneficial to Rice cv. Tarom. 
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INTRODUCTION 

 
 Rice is one of the most Famous Foods in IRAN and the second cereals after wheat and Notable for government 
all around the world both Developing and developed countries(Abbaszade ,2009).the quality of rice is depended on 
palatability, cooking traits, shape and flavor. In IRAN, the progress of grain quality is one of the important and effective 
factors to introduceacceptance and development of planting area of cultivars. To obtain high yield in rice, hold the 
soil fertility by using the Equilibrium chemical fertilizers is appropriate. Nitrogen is on of the most famous Nutritients 
to produce crops and the main limiting Element for yield in rice (Haefel,2006). Nitrogen is needed to plant growth and 
construct the fundamental combination of plants like nucleicacid, protein, Enzymes, Fats, chlorophyll, plant 
hormones, vitamines, and Alkaloides(Marschener,1995). The main factor affects on rice cooking is starch traits 
comprise  90% of dry weight of white rice. So, the Evaluation of starch traits is important predict The cooking quality 
in rice(sasaki,2000).the starch comprises two Homopolymers: Amylose and amylopectine (Han,2001). The 
measurement of Amylose is being changed based on the using of N in field and affects the rice quality. Based on 
Amylose measurement, Rice divides to two classes:waxed and non-waxed grains. The waxed type absorbs little 
water during cooking and is so soft and sticky (Amylose 1 to 2%).so users don’t like this type (farrokhzad ,1996).but 
non-amyloticRices (8 t0 32%) for example local tarom area separate grains after cooking and soft during storage.so 
this type is favorite for rice users (perez,1996).the measurement of protein in rice depended on many alternative and 
Environment changes. But the mean measurement of protein is 7% in white rice and 8% in brown rice. The balance 
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of Amino acids in rice is better than other cereals. For example the measurement of lysine is 3/8% of protein 
(farrokhzad,1996).the quality of rice depended on genetic traits, Enviroment and transplanting action (Wang et 
al.,2003). The relation between N fertilizer and ultimate protein in rice is due to inhance the acces to more N for more 
protein metabolism. This is positive relation between the measurement of input N and protein maker 
Enzymes(Kannaiyan and Kumar,2005.,Mo ,1993).PGPR,spromotes the growth and Development of plants 
(Lynch,1990). The bacterium of azospirillum increases the measurement of N and result in high growth and yield in 
wheat, corn, and sorghum by 10 to 30%(Rastin,1998).There are some Bacteria fixing N in Rice like Azospirillum and 
Pseudomonas(Aslam,2010). The usage of PGPRs with chemical fertilizers for increasing the yield for long time in 
sustainable agriculture is approperiant(Lynch,1990 ,Kapulnik,1991). The benefits of PGPRs comprise the 
germination rate, Root growth, production area, pathogenic Biocontrol, leaf area, chlorophyll measurement and 
resistance to Drought(sanhita-Gupta,1995). The goal of this Research was study the effects of N and PGPRs on the 
quality characteristics of rice (CV.localtarom). 
 

MATERIALS AND METHODS 
 

 Research conducted to study the effects of N and Azospirillum and Pseudomonas on the qualitative traits of 
rice(local tarom) at research field of naijabad in Amol city (logtitude:53° and 4’eastren ,altitude:36°and 39’ Northern 
and height:14 meters from seaside). In 2013 this research conducted in three replication as complete randomized 
blocks design in factorial. The inoculation of bacterium in four levels(Azospirillum, pseudomonas,Azospirillum + 
pseudomonas,control) and N in three levels (100%recommend N, 75%recommend N, 50%recommend N). To 
conduct the experiment the nursery prepared as furrow and ridge and used 2000g of seed in it. These seeds emerged 
after the useage of tiram and vitawax. Then 100kg of superphosphate of triple/h(120g per any block) with 100 kg 
potassium solphate/h (120g per any block)added after preparation and on third of urea fertilizer as the second 
treatment in three measurement of 50%,75%,and 100% of recommended to the blocks comprises N. The control of 
weed did on twenty and thirty five days after transplanting. The plantlets discarded from beds before transplanting 
and rinsed by water and then based on treatment of azospirillum and pseudomonas by the concentration of 108 
inoculated in plastic basins for 12 hours. The distance among plantslets was 25×25 cm. To measure in final stage 
only for hills from any block from two parts of grain and straw selected and then milled separately.Nitrogen was 
determined by the Kjeldahl method (emami,1996).Amylose was determined by methodjuliano,1971. To determine 
the temperate of gelatinization by method(little,1958). Concentration of any gel was determined by (Cagman 
pang,1973). Protein wads determindby(fowler,1989). The measurement of broken seed, complete seed and 
converting efficiency obtained based on white rice and preliminary threshold comparison for different treatment 
separately(juliano,1971). The analysis of data made by the software of SAS and mean values for mentioned traits 
by multiple Duncan at probability of 5%. 
 

RESULTS AND DISCUSSION 
 

Convert efficiency 
 The result of analysis of variance showed that the effects of N and bacterium inoculation on convert efficiency 
was significant(p≤1%),but the interaction effects between bacterium and N on convert efficiency was not 
significant(Table 1). Measurement by the treatment of no bacterium by the mean of 57% that had an increase of 
6/8% of convert efficiency compared with control treatment due to better action bacteria. Convert efficiency contain 
the ratio between complete seed and total measurement of preliminary treshold. The high convert efficiency refers 
to better quality of seed and less in complete seeds (Wang,2003). Reported that the quality of seed depended on 
different factors like genetic traits ,environmental condition and transplanting action. Based on their opinion managing 
the time and measurement of N usage can affects on progress of seed convert quality in rice. Dissolving phosphate 
bacteria like pseudomonas is being stimulated as natural or adding to soil(sun,2004). These results show that 
bacteria action increase convert efficiency because of better absorption of N  and transferring to seeds. 
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Table 1.the mean of qualitative traits measured under the treatments of N and PGPRs 
 

%Pr Gelatinizing 
temp 

Gel 
concentration 

Amylose% Total% 
rice 

Threshold% Convert 
efficiency 

DF S.O.V 

0.76 12.44 31.36 0.97 5.29 1.54 3.08 2 Block 

3.35* 0.44** 92.34* 2.11* 8.67* 2.85** 19.75** 2 Nitrogen 
11.55** 4.18** 391.38** 4.42** 96** 29.68** 206.25** 3 Bacterium 

1.90* 0.163* 49.53* 0.463ns 2.45ns 0.37ns 1.75ns 6 Nitrogen× Bacterium 
0.75 0.031 13.70 0.244 1.57 0.47 1.90 22 ERROR 

8.61 3.13 5.70 2.16 2.08 3.37 2.20 - CV 

 
Shell percent 

The result of analysis of variance showed that the effects of N and Bacterium inoculation was significant (at level of 
1%) on shell percent but the interaction between N and bacterium was not significant(table 1). 
 

Table 2.Intraction effects of N and bacterium on qualitative traits 

 
Amylose(%) Total rice(%) Threshold(%) Convert Efficiency(%) Bacterium Nitrogen 

22.10 e 65.33a 17h 71a Azospirillum and 
pseudomonas 

100 % 
N Recommended 

 22.40de 61.16bc 20ef 65abc Azospirillum 
22.70de 59de 21b-d 62abc Pseudomonas 

23cd 57.5def 22ab 58bc Control 
22.20de 66a 18qh 67ab Azospirillum and 

pseudomonas 

75 % 

N Recommended 

22.50de 59.3cd 20.5de 64abc Azospirillum 
22.80de 58.5def 21.40a-d 61abc Pseudomonas 

23.66bc 57ef 22.20a 57bc Control 
22.30de 62.33b 19fg 67ab Azospirillum and 

pseudomonas 

50 % 

N Recommended 
22.60de 59.50cd 20.80c-e 63abc Azospirillum 

23.90ab 58def 21.70a-c 60bc Pseudomonas 
24.66 a 56.50f 22.40a 56c Control 

 
Pr(%) Gelatinizing 

Temp(°c) 

 

Gel Concertration 
(m.m) 

Bacterium Nitrogen 
 

 

13.33a 7a 83.66a Azospirillum and 
pseudomonas 

100 % 
N Recommended 

11b 5.66c 65cd Azospirillum 
9.30cd 5.30de 62.50cd Pseudomonas 

9.15cd 5.15de 60cd Control 
11b 6.83a 73.66b Azospirillum and 

pseudomonas 

75 % 

N Recommended 

10.60bc 5.60c 64cd Azospirillum 
9.25cd 5.25de 62cd Pseudomonas 

9.10d 5.10e 59.50d Control 
10bcd 6b 66c Azospirillum and 

pseudomonas 

50 % 

N Recommended 
10.40bcd 5.40cd 63cd Azospirillum 

9.20cd 5.20de 61cd Pseudomonas 
9.05d 5.05e 59d Control 

 
 The mean squares of simple effects on N showed that the most percent of shell obtained by the treatment of 
50% recommended N and the least percent by the treatment of 100% recommended N(9.80). The interaction effects 
showed that the treatment of N bacterium with 50% recommended N had the most measurement of shell percent in 
control by the mean of 22% and the least percent of shell obtained by the treatment of bacteria and 100% 
recommended N (table 2). The inoculation of bacterium increases the yield of rice by the optimum level of N 
(Rajaramamohan,1987).                                                                                                                         
                                                                                                                               
Complete seed percent 
 The results of analysis of variance showed that the effect of N (at level of 5%) and bacterium (at level of 1%) on 
complete seed were significant, but the interaction effects of N and bacteria on the percent of complete seed in rice 
was not significant(table 1). The measurement and the period of usage of N affects on complete seed in rice 
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(fei,2008).wopereis –pura (2002) reported that the usage of N affects on measurement of complete seeds 
significantly.Biswass(2000) reported that the inoculation of bacterium increases the measurement of N compared 
with control in rice. And also, medina and probanz(2003) reported that the type of fungi and bacterium and their 
interaction effects increases root and shoot growth.                                                               
                                                            
Amylose percent 
 The result of analysis of variance showed that the effects of N on amylose percent was significant (p≤ 5%) and 
on PGPRs at the level of 1%(table 1). The mean squares of simple effect of N show that the most measurement of 
amylose percent obtained by the treatment of 50% recommend N and the least measurement of it obtained by the 
treatment of 100% recommended N(mean 22.55). The interaction effects of N and bacterium amylose showed that 
the treatment of bacterium + 100% recommended N was significant (mean: 22.10) (table 3).Amylose measurement 
of rice seed is being changed in field and affects on the quality of rice (Ray and Hillerislambers,1989). Rahim 
souroush (2006) reported that amylose measurement and gel stability affects  on cooking quality and were obtained 
by chemical methods that amylose measurement is the main factor. Juliano (1979) reported that amylose 
measurement is the most important factor on cooking quality of rice.                                                                                                                                                                     
 
Gel density 
 The result of analysis of variance showed that the effects of N and the interaction between N and bacterium was 
significant at level of probability of 5% on Gel stability, but the effect of bacterium was significant at the probability of 
1%(table 1). The interaction effects showed that the most measurement of gel density obtained by the treatment of 
bacterium + 100% recommended N and the least measurement obtained by the treatment of no use of bacterium + 
50% recommended N (Respectively83, 66 and 59),(table 2).The quality of cooking in rice depended on amylose 
measurement, gel stability and the temperature of gelatinizing and sticking(wang,2003). There is direct relation 
between N and quality of rice seed (Dong mig,2007). The gel of rice contain low amylose is more soft and more 
distance for moving around (Delacruz and khush,2000).                                      
 
Gelatinization temperature 
 The results of analysis of variance showed that the effect of N and bacterium (at probability level of 1%) on 
gelatinization temperature was significant, but the interaction effects between N and bacterium (at the probability of 
5%) on gelatinization was not significant(table 1). And also the interaction effects of N and bacterium showed that 
the most measurement of gelatinization temperature by the treatment of azospirillum +pseudomonas and 100% 
recommended N (mean 7) and the least measurement by the treatment of no use of bacterium + 50% recommended 
N obtained (mean:5)(table 2). The time of cooking is against the gelatinization temperature and the cultivars of rice 
by the same measurement of amylose have different degree of gelatinization(juliano,1979). The decrease of 
gelatinization temperature depended on the action of starch digesting enzyme became of N fertilizer (Dong 
mig,2007). The rice with high amylose, intermediate gel stability and intermediate gelatinization temperature is better 
than hard gel stability and low gelatinization temperature (kush,1995).                                                                                                                                                         
 

Protein 
 The result of analysis of variance showed that the usage of N and interaction effects of N and bacterium were 
significant at the probability level of 5% on protein and simple effect of bacterium at probability of 1% on protein was 
significant (table 1). The interaction effects between N and bacterium showed that the most measurement of protein 
obtained by the treatment of 100% recommended N and combination of bacteria (mean 13.33) and the least 
measurement obtained by the treatment of no use of bacterium and 50% of recommended(table 2). Juliano (1971) 
reported that increasing the measurement protein increases nutritional values of rice. Damardjati (1988) reported 
that nutritional values of rice being increases by increasing protein. There is a direct relation between N and cooking 
quality(zahoo,2004). And also kannaiyan and kumar (2005) reported that there is positive relation between input N 
and the action of protein maker enzymes.                                                          
 
CONCLUSION 
 Based on this study, the most effect obtained by the treatment of azospirillum + pseudomonas and 100% 
recommended N and this result shows the importance of the role of PGPRs in appropriate transferring of nutrient 
and low pollution of environment , and also the quality of rice and effective factors on quality based on genetic factor 
and breeding factors. In this research, local tarom as a qualified cultivar affected by N + PGPRs,positively. 
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