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Crop production in arid and 
semi-arid regions is restricted by soil 
defi ciencies in moisture and plant 
nutrients (especially nitrogen). Indeed, 
excluding available soil water, N 
is the next most limiting factor in 
local wheat production as in other 
wheat production areas worldwide 
[1]. Optimum N management for 
wheat production is thus important 
for economic yield, optimum water 
utilization and minimum pollution of 
the environment [2]. Low soil nitrogen 
(N) availability is often the major 
nutrient factor limiting the yield of 
crop plants [3]. Increased N fertility 
can stimulate deeper rooting of wheat, 
making a greater quantity of stored soil 
water available to the plant, thereby 
reducing potential water stress. The 
importance of N fertilization in 
increasing wheat production has 
been well documented, but still it is 
diffi cult to determine the quantities 
to apply under water stress condition. 
Therefore, the main purpose of this 
work is the investigation the impact 
of nitrogen fertilizer application in 
alleviation of drought stress on wheat 
yield and yield components.

This study was conducted during 
2008-2010 in the research fi eld of 
Karaj agricultural administration 
province, Iran (35048’ N, 51.000 E; 
1360 m elevation). The soil analysis 
of experimental fi eld shows the 
following results: sand (14.16 and 
13%); clay (40,43 and 41 %), silt 
(45,41 and 46 %), respectively.
Thus, soil texture was a silty clay in 
these three years and organic matter 
characteristics - 2.1 % and pH - 7.1. 
There were 18 treatments in three 
replications. Treatment included: 
cultivars (Gascogne and MV-17), three 
levels of nitrogen (0, 75 and 150 kg N 
ha-1), and three levels of withholding 
irrigation (I1: regular irrigation in 
total growth stages, I2: withholding 
irrigation at fl owering (anthesis) 
stage, and I3: withholding irrigation 
at grain fi lling period stage). The 
fi eld experiment was laid out in split 
plot based on Randomized Complete 
Block Design with three replications. 
Cultivars placed in Main plot, nitrogen 
levels in sub plot and irrigation 
regimes in sub subplot. At the end of 
growth season and harvesting time, the 
grain yield and yield components were 
determined. To calculate fi nal and 
biological yield, 1 m2 middle rows of 

each plot were completely harvested 
by taking margins into account. After 
deducting 13% moisture, grains dry 
weight was calculated and considered 
as economic yield. The data collected 
from the experiment were subjected 
to statistical analysis. The level of 
signifi cance used in ‘F’ and‘t’ test was 
P=0.05. Critical difference values were 
calculated using Duncan’s Multiple 
Range Test (DMRT) wherever the ‘F’ 
test was signifi cant.

The results showed that the application 
of 75 and 150 kg N ha-1 increased plant 
height over no nitrogen. Also, varieties 
improved growth with nitrogen 
rate but maximum plant height was 
recorded in MV-17 which was15.3cm 
(15.0%) more than Gascogne. Plants 
irrigated at I2 (withholding irrigation at 
anthesis stage) recorded signifi cantly 
shorter plants as compared to I1

(regular irrigation) and I3 (withholding 
irrigation at seed fi lling period). At I1,
cultivar MV-17 increases plant height 
10.8% over I2 (105.5 compared 94.1). 
The maximum (99.7 cm) and minimum 
(85.9 cm) were recorded for N150 and 
N0 (check treatment), respectively 
(Table1). Nitrogen increased plant 
height in wheat through elongation of 



        Traits

Treatment

PH: Plant 
height
(cm)

NS: Number 
of spike per 

(m2)

NGS:
Number of 
grain per 

spike

TGW: 
1000-grain
weight (gr)

EY: 
Economic

yield
(kgha-1)

BY: 
Biological

yield
(kgha-1)

Hi:
Harvest

index (%)

Year 94.2 417.6 36.0 42.0 6850.8 14375.1 43.1
V1 86.6 452.3 33.6 41.8 6761.3 13686.7 44.3
V2 101.9 382.9 38.4 43.0 6940.4 15063.5 41.9
N0 85.9 312.6 35.6 42.4 5385.0 11875.0 45.1
N75 97.2 405.4 36.3 42.3 6773.5 14750.0 42.6
N150 99.7 534.9 36.1 42.4 8394.0 16500.1 41.6
I1 96.7 505.5 38.4 43.4 8392.0 16670.0 45.3
I2 89.5 432.6 33.3 43.3 7173.5 14750.0 43.0
I3 96.5 314.8 31.3 40.5 4987.5 11705.0 41.0

N0

I1 89.1 407 38.2 43.8 7100 15090 46.8
I2 80.7 303.8 32.7 43.5 5267 11670 45.5
I3 88.0 227.3 35.9 40 3789 8856 43.1

N75

I1 98.2 519.3 39.2 43.2 8766 17210 45.4
I2 93.9 407.8 33.2 43.2 7093 15760 42.1
I3 99.6 289.3 36.5 40.5 4462 11290 40.3

N150

I1 103.1 590.5 37.7 43.2 9311 17710 43.8
I2 94.0 586.3 34 43.2 9161 16820 41.4
I3 102.0 428 36.7 41 6711 14970 39.6

Average 94.3 417.7 35.7 42.4 6851.0 14375.1 43.1
Cv (%) 7.30 4.28 7.89 5.61 3.37 6.27 4.92

Cultivars (V1: Gascogne and V2: MV-17); Three levels of nitrogen (N0:0,N75:75 and N150:150 kg N ha-1)
Three levels of irrigation (I1: regular irrigation in total growth stages, I2: withholding irrigation at fl owering stage, and I3: withholding irrigation at seed 
fi lling period stage); CV: Coeffi cient of variation

internodes. Whereas, plant height was 
reduced by water defi cit at anthesis 
stage, but not infl uenced under 
withholding irrigation at seed fi lling 
period. This is to be expected because 
the stem elongation at seed fi lling 
period stage is performed. 
Results indicated that nitrogen had 
severely effects on spike per m2.
Treatments with small amounts of 
N fertilizer gave lower spike per 
m2. Means comparison showed that 
Gascogne cultivar with 558.1, 460.5 
and 338.5 had the highest number of 
spike per m2 at I1, I2 and I3 treatments, 
respectively. Increasing the rate of N 
fertilization from 0 to 75 and 150 kg 
N ha-1 has stimulated the production 
of additional number of spike per m2

by 22.9% and 71.1%, respectively, in 
comparison with check treatment (0 
kg N ha-1). Moreover, N fertilization 

of 75 and 150 kg N ha-1 has increased 
signifi cantly number of spike per unit 
area in cultivar MV-17 by 46.1% and 
96.0%, respectively, compared to N 
fertilization of 0 kg ha-1 294.6 spikes 
per m2 (Table2). Irrigation treatments 
affected the number of grain per spike 
signifi cantly, but nitrogen application 
had no impact on grain/spike. In this 
experiment, treatment I3 recorded 
minimum number of grain/spike 
(-18.5%) followed by I2 (13.2%) 
as compared with I1 where regular 
irrigation was applied. 
The highest grain/spike was recorded 
with 75 kg N ha-1 in MV-17 cultivar 
(39.05- Table 2). Moreover, the lowest 
grain spike-1 was achieved with check 
treatment (0 kg N ha-1) in Gascogne 
(33.1). Based on the obtained results, 
water stress at fl owering stage had the 
most effects on number of grain per 

spike than the withholding irrigation at 
seed fi lling period. Different irrigation 
and nitrogen treatments signifi cantly 
affected the yield components in three 
years. The highest 1000-grain weight 
belonged to MV-17 cultivar (43.0gr)
(Table1). Response of 1000-grain 
weight was more obvious at three 
irrigation treatments than the different 
nitrogen rates. The similar results 
were obtained by Khanzada et al., [4]. 
Drastic decrease in 1000-grain weight 
was recorded as the drought stress 
increased but highest reductions were 
found in I3 (withholding irrigation 
at seed fi lling period) followed by I2

(anthesis drought). 
The lowest of 1000 grain weight was 
recorded in V1I3 and V2I3 treatments 
(40.45 and 40.45 gram respectively, 
table 2). Moreover, data analyses 
showed that nitrogen fertilization 



up to 75 and 150 kg N ha-1 had no 
signifi cantly effects on 1000-grain 
weight compared 0 kg N ha-1 (check 
treatment).  Drought at critical stages 
of fl owering and grain fi lling has a 
detrimental effect on grain fi lling 
and quality traits [5]. Similar results 
were recorded by Wajid et al. (2002) 
who reported signifi cant impact of 
irrigation on 1000-grain weight [6]. 
    The highest wheat yield was obtained 
when that 150 N kg ha-1 was applied 
compared with control treatment (8394 
kg ha-1 compared with 5385 kg/ha-1).
Withholding irrigation at fl owering 
caused that economic yield was 
declined from 8392.0 kg ha-1 to 7173.5 
kg ha-1 compared with check treatment 
(15.6%) (Table2). Wajid et al. (2002) 
reported that wheat crop produced 
highest grain yield by applying 
irrigation at all defi nable growth stages 
[6]. At different Nitrogen treatments, 
there were 29.5% and 62.6% grain 
yield increases in Gascogne with N75

and N150 treatments, respectively, and 
22.3% and 49.6% grain yield increases 

in MV-17 with N75 and N150 treatments, 
respectively, when comparing with 
N0 (check treatment). In the other 
side, grain yield decreased with water 
stress in all two cultivars. Gascogne 
yield due to water stress reduced and 
from 8426 kg ha-1 reach to 6949 kg 
ha-1 in water stress at fl owering stage 
and 4909.5 kg ha-1 with withholding 
irrigation at seed fi lling period (table2). 
The grain yield of MV-17 from 8358 
kg ha-1 at regular irrigation declined 
and reaches to 7398.5 kg ha-1 in water 
stress at fl owering stage and 5065 kg 
ha-1 with withholding irrigation at seed 
fi lling period (Table2). These results 
indicated that nitrogen use effi ciency 
was higher in irrigated plants and/or 
plant stressed at fl owering stage than 
that of plants exposed to water stress 
during grain fi lling period.

      The results of our study showed that 
the highest grain yield was obtained 
with MV-17 cultivar in all of growing 
seasons (6940.4 kg ha-1). Responses of 

biological yield to nitrogen fertilizer 
application and different irrigation 
regimes were similar to grain yield. 
The maximum biological yield was 
observed in MV-17 cultivar (15063.5). 
Interaction between cultivars and 
irrigation levels was signifi cant for 
biological yield. As expected, with 
nitrogen application, biological yield 
was increased. Therefore, with 150 kg 
N ha-1 compared with check treatment, 
biological yield increased 28.0%. 
Biological yield reduced from 16670 
kg ha-1 in regular irrigated plants to 
14750 kg ha-1 in withholding irrigation 
at fl owering stage and to 11705 kg ha-1

in withholding irrigation at seed fi lling 
period. The highest harvest index was 
observed in Gascogne cultivar with 
44.3%. Also, maximum harvest index 
(45.3%) was recorded at I1 (Table1). 
Maximum and minimum harvest 
index were recorded 45.6% and 
39.2% at V2N0 and V2N150 treatments, 
respectively (Table2). In fact, with 
nitrogen application and water stress 
harvest index is reduced. 

PH: Plant 
height
(cm)

NS: Number 
of spike per 

(m2)

NGS:
Number of 
grain per 

spike

TGW: 
1000-grain
weight (gr)

EY:
Economic

yield
(kgha-1)

BY: Biological 
yield (kgha-1)

Hi: Harvest 
index (%)

V1

N0 74.35 330.7 33.1 41.85 5223.5 10995 44.65
N75 92.5 446.2 33.5 41.8 6763 14555 44.55
N150 93.05 580.35 34.3 41.8 8297 15505 43.9

V2

N0 97.5 294.6 38.05 42.95 5546 12750 45.6
N75 101.95 364.7 39.05 42.8 6778.5 14950 40.75
N150 106.3 489.5 37.95 43.15 8491.5 17490 39.25

V1

I1 88.05 558.15 35.6 42.35 8426.0 16235 45.8
I2 84.9 460.5 31.5 42.65 6949.0 14290 44.3
I3 86.95 338.5 28.8 40.45 4909.5 10535 43.0

V2

I1 105.5 453 41.15 44.5 8358.5 17105 44.9
I2 94.1 404.65 35.15 44.0 7398.5 15205 41.7
I3 106.15 291.2 38.75 40.45 5065.0 12875 39.0



1. Nielson, D.C. and A.D. Halvorson, 1991 - Nitrogen fertility infl uence on water stress and yield of winter wheat. Agronomy 
Journal 83: 1065-1070

2. Corbeels, M., G. Hofman and O. van Cleemput, 1999 - Fate of fertiliser N applied to winter wheat growing on a Vertisol in a 
Mediterranean environment. Nutrient Cycling in Agroecosystems 53: 249-258 

3. Andrews, M., P.J. Lea, J.A. Raven and K. Lindsey, 2004 - Can genetic manipulation of plant nitrogen assimilation enzymes 
result in increased crop yield and greater Nuse effi ciency? An assessment. Annals of Applied Biology 145: 25-40

4. Khanzada Barkat, S., A. Ala, M. Yasin Ashraf, M.U. Shirazi, S.M. Alam, R. Ansari, M. Ali, Mukhtiar Ali, S.M. Mujataba 
and M.A. Khan. 2001 - Effect of water stress on yield and yield components of different Guar (Cyamopsis tetragonaloba L.) 
genotypes. Pak. J. of Biological Sci., 4(Suppl: issue No.4): 371-374

5. Estrada-Campuzano G., Miralles D.J., Slafer G.A. (2008) - Genotypic variability and response to water stress of pre- and post-
anthesis phases in triticale. Eur. J. Agron., 28: 171–177

6. Wajid, A., A. Hussain, M. Maqsood, A. Ahmad and M. Awais. 2002 - Infl uence of sowing date and irrigation levels on growth 
and grain yield of wheat

7.Krcek M., Slamka P., Olsovska K., Brestic M., Bencikova M. (2008) - Reduction of drought stress effect in spring barley 
(Hordeum vulgare L.) by nitrogen fertilization. Plant Soil Environ., 54: 7–13



Yussefi -Masoud@yahoo.com

Today, in most countries of 
the world facing shortages of food, 
the quality and quantity on the one 
hand, and sustainability of production 
system, on the other hand, have an 
important role in food security and 
cereals as the second most important 
source of human food after grains 
are considered as a major source of 
vegetable protein. Cereals contain 
55 to 60 percent carbohydrates, and 
20 to 30 percent protein with a high 
store of iron. Among the cereals, 
bean has the fi rst place in terms of 
cultivated area and economic value. 
The positive effects of inclusion of 
legumes in crop rotations to improve 
sLipid fertility, nitrogen management, 
reduction of groundwater pollution 
caused by nitrates leaching, saving 
energy consumption have been 
proven so far from the past to present. 
Nitrogen fi xing bacteria is considered 
as a useful natural factor affecting 
the quality and quantity of a product 
in the bean plant through a symbiotic 
relationship (Rhizobium). Making a 
known symbiotic relationship with 
legumes, this bacterium fi xes nitrogen 
air in root nodes and in addition to 
supplying the needed nitrogen for 
these plants; it can lead to sLipid 
fertility and provide nitrogen for next 
products. It can be stated that the use of 
biological phosphate fertilizer through 

the positive effects in the amount of 
mineral fertilizer phosphorus, and also 
an increase caused in plant growth and 
biomass result in tangible improvement 
in the storage of dry material in corn 
[1]. Creating symbiosis with nitrogen- 
fi xing bacteria and producing nodes 
in root, the legumes cause molecular 
nitrogen fi xation [2]. In soils that beans 
or legumes are cultivated for the fi rst 
time, in order to stabilize the suffi cient 
quantity of effective breed population 
of bacteria, and cause pollution in 
their roots, inoculation with suitable 
bacteria is required [3]. Considering 
the nitrogen fi xation amount by 
different strains of the nitrogen fi xing 
bacteria in different numbers of beans, 
Asadi Rahmani H. reported that there 
was a signifi cant difference among 
various strains of bacteria in terms of 
dry weight of beans [4]. Pseudomonas 
Bacteria in India as a leading country is 
taken into account for sustainable and 
effi cient use of available phosphate 
sources. Results of the studies 
indicate the existence of a symbiotic 
relationship between these micro-
organisms and mycorrhizal fungi so 
that their simultaneous inoculation in 
plants resulted in increased phosphorus 
uptake and better growth of plants. 

The experiment was conducted 

in a randomized complete block 
design with four replications in three 
years that included various treatments 
of biofertilizers (no fertilizer, 
nitrogen fertilizer, Rhizobium 115, 
Rhizobium 115 with Pseudomonas, 
Rhizobium 112, Rhizobium 112 
with Pseudomonas, Rhizobium 122, 
Rhizobium 122 with Pseudomonas, 
Rhizobium 141, Rhizobium 141 with 
Pseudomonas) in a research farm of 
Cereal Research Center of Khomein 
located in Khomein 60 km south-west 
of Arak in Central Province of Iran in 
crop years 2010-2012. To apply the 
experimental treatments, at the planting 
time of biofertilizers, the inoculation 
fl uid of Pseudomonas and Rhizobium 
respectively was smeared with the 
seed at a rate of 2 liters per hectare and 
2 kg per hectare in accordance with the 
Consumer’s Guide recommended by 
the manufacturer, and the cultivation 
was carried out immediately and 
directly on Cretes. Each Crete 
contained 6 rows two lines of which 
were considered as margins, and the 
length of each Crete was 6 meters. 
The results of traits examined in this 
study were obtained and the average 
comparison was analyzed statistically 
and grouped by SAS software.

 the results 



obtained from the average comparison 
of different biofertilizers also indicated 
that there was a signifi cant difference 
between the biofertilizer treatment 
and control. The highest plant height 
belonged to the Rhizobium 122 
treatment along with Pseudomonas 
with 82.8 cm, and the lowest plant 
height belonged to the control 
treatment with 57.6 cm (Table 1). 
Plant height is a genetic trait and has 
relatively stability, but environmental 
factors especially light have a 
considerable effect on it [4]. However, 
other factors, such as moisture, 

nutrients, temperature, pests, diseases, 
light quality and quantity affect the 
plant height as well [2]. 

 the 
results obtained from the average 
comparison of different biofertilizers 
also indicated that there was a 
signifi cant difference between the 
biofertilizer treatment and control. 
The maximum number of nodes in the 
root belonged to the Rhizobium 122 
treatment along with Pseudomonas 
with 44.3 nodes (Table1) [4]. 

 the results obta-
ined from the average comparison of 

different biofertilizers also indicated 
that there was an increase between the 
Biofertilizer treatment and control. The 
maximum weight of the pod belonged 
to the Rhizobium 122 treatment along 
with Pseudomonas with 43.0 grams 
and the minimum weight of the pod 
belonged to the control treatment with 
27.1 grams (Table1) [5]. 

 the results obtained 
from the average comparison of 
different biofertilizers also indicated 
that there was a signifi cant difference 
between the biofertilizer treatment 
and control. The maximum seed 

Table 1.

Density Cultivation Weight of 1000 seed
(g)

Plant  Height
(cm)

Sheet Weight
(g)

Biological Yield
(Kg ha-1)

Seed  Yield
(Kg ha-1)

Control 315.6 57.6 27.1 4344.3 3017
Rb115 345.9 70.8 35.5 4762.3 4407
Rb115+Ps 357.1 76.7 39.6 5195.7 4667
Rb122 349.9 72.3 36.7 4837.7 4430
Rb122+Ps 364.9 82.8 43.0 5601.0 4957 
Rb141 354.6 77.8 37.1 5080.0 4503 
Rb141+Ps 358.2 80.3 40.3 5330.7 4660 

Nude number in root Number of 
fl owers

Number of 
sheets

Sheet  Length
(cm)

Number of 
Seeds  in sheets 

Control 00.0 13.0 8.30 13.2 6.6
Rb115 33.5 12.9 10.5 13.8 5.7
Rb115+Ps 39.9 14.8 12.2 15.3 5.1
Rb122 32.8 13.8 11.3 14.0 5.3
Rb122+Ps 44.3 15.3 13.1 16.1 4.8
Rb141 36.9 14.5 11.7 14.7 4.8
Rb141+Ps 38.7 21.3 12.3 15.4 4.7

Earliness (day) Total leaf area 
(cm2)

Number
of lateral 
branches

Weight of
shoot (g)

Harvest
index

Control 104.0 186.3 4.8 204.2 0.26
Rb115 109.3 220.8 5.6 239.6 0.28
Rb115+Ps 115.3 242.1 6.4 256.9 0.28
Rb122 110.7 228.9 5.8 238.0 0.30
Rb122+Ps 118.3 252.0 8.4 269.5 0.28
Rb141 112.3 239.4 6.5 252.2 0.28
Rb141+Ps 116.0 246.3 7.6 261.3 0.28



yield belonged to the Rhizobium 122 
treatment along with Pseudomonas 
with 4957 kg per hectare, and the 
minimum seed yield belonged to the 
control treatment with 3017 kg per 
hectare (Table 1) [6]. 

 the results obta-
ined from the average comparison of 
different biofertilizers also indicated 
that there was an increase between 
the biofertilizer treatment and control. 
The maximum seed yield belonged to 
the Rhizobium 122 treatment along 
with Pseudomonas with 5601.0 kg per 
hectare, and the minimum seed yield 
belonged to the control treatment with 
4344.3 kg per hectare (Table 1) [4].  

The use of Rhizobium bacteria 
alone or along with Pseudomonas 
caused an increase in total weight 
seeds in plant, shoot weight, number 
of lateral branches, total leaf area, 
number of seeds in pod, number of 

pod, number of fl ower in plant, number 
of leaf in plant, weight of 1000 seeds, 
weight of pod, biologic yield, grain 
yield and also caused an increase in 
the growth period length (serotinous), 
pod length, and plant height. However, 
considering that the use of Rhizobium 
bacteria along with Pseudomonas had 
the highest biologic yield and grain 
yield, therefore, it is recommended 
to use the Rhizobium bacteria along 
with Pseudomonas in beans for this 
region Bataray et.al (2011) observed 
that beans inoculated with Rhizobium 
showed a considerable increase in 
traits such as weight of dry material, 
length of root, shoot weight, number 
of pod and number of nodes compared 
with the control [7].

Dadivar et.al (2012) considered 
the effect of Rhizobium strains on 
yield and yield components of red 
beans [8].

The results indicated that 
the Rhizobium application had a 
signifi cant effect on the plant height, 
number of pod in plant, number of day, 
weight of 100 seeds, number of pod in 
plant, number of seed in pod, number 
of seed in plant and seed yield. 

According the results of our 
investigations the highest yield of bean 
was scored in Rb122 +Ps combination 
variant where the yield quantity was 
4957 kg per one hectare. In case of 
application only Rb the highest yield 
4503 kg/ha provides Rb141 variant. It 
approved once more by the results of 
seed yield components. In compeering 
with check the best variants provides 
194 and 188 kg/ha additional seed 
yield which will be suggest to farmers 
for cultivation.
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The use of biological nitrogen 
fi xation process has been emphasized 
as one of the critical requirements 
for achieving sustainable agricultural 
systems. What is important from the 
perspective of sustainable agriculture 
is to apply methods that are based 
on them: the yield can be essentially 
increased through soil, seed or 
seedling inoculation. Bean seed has 20 
to 25 percent protein, 50 to 56 percent 
carbohydrates so that compared 
with grains, 2 to 3 times and with 
starchy plants 10 to 20 times more 
of its grain content protein [1]. Bean 
cultivation in Iran has been reported 
125 thousand hectares with a yield 
average more than the global yield 
average - about 1470 kg per hectare 
[2].The use of biofertilizers resulted 
in increased uptake of nutrients such 
as phosphorus, nitrogen and some 
micronutrients, water uptake, plant 
hormone production, reduction of 
the negative effect of environmental 
stresses, and the positive effect on some 
sLipid microorganisms; in addition, 
an improvement of qualitative and 
quantitative characteristics of crops 
has been taken into account [3]. 

Among the cereals, bean has one 
of the fi rst places in terms of cultivated 
area and economic value. The positive 
effects of inclusion of legumes in crop 
rotations to improve sLipid fertility, 

nitrogen management, reduction 
of groundwater pollution caused 
by nitrates leaching, saving energy 
consumption have been proven so 
far from the past to present. Nitrogen 
fi xing bacteria is considered as a useful 
natural factor affecting the quality 
and quantity of a product in the bean 
plant through a symbiotic relationship 
(Rhizobium). Making a known 
symbiotic relationship with legumes, 
this bacterium fi xes air nitrogen in root 
nodes and in addition to supplying the 
needed nitrogen for these plants; it 
can lead to sLipid fertility and provide 
nitrogen for next cultures. Creating 
symbiosis with nitrogen fi xing 
bacteria and producing nodes in root, 
the legumes cause molecular nitrogen 
fi xation [4]. In soils that beans or 
legumes are cultivated for the fi rst 
time, in order to stabilize the suffi cient 
quantity of effective breed population 
of bacteria, and cause pollution in 
their roots, inoculation with suitable 
bacteria is required [5]. Considering 
the nitrogen fi xation amount by 
different strains of the nitrogen fi xing 
bacteria in different numbers of beans, 
Asadi Rahmani (2000) reported that 
there was a signifi cant difference 
among various strains of bacteria in 
terms of dry weight of beans [6].

The experiment was conducted 

in a randomized complete block 
design with four replications in three 
years that included various treatments 
of biofertilizers (Table 1). Khomein 
Cereal Research Center located in 
60 km south-west of Arak in Central 
Province in Iran during 2010-2012. 
To apply the experimental treatments, 
at the planting time of biofertilizers, 
the inoculation fl uid of Pseudomonas 
and Rhizobium respectively was 
smeared with the seed at a rate of 2 
liters per hectare and 2 kg per hectare 
in accordance with the Consumer’s 
Guide recommended by the 
manufacturer, and the cultivation was 
carried out immediately and directly 
on Cretes. Each Crete contained 6 
rows that two lines of which were 
considered as margins, and the length 
of each Crete was 6 meters. The results 
of traits examined in this study were 
obtained and the average comparison 
was analyzed statistically and grouped 
by SAS software.

results of the 
average comparison of grain protein 
affected by different biofertilizers 
indicated that there was a signifi cant 
difference between the biofertilizer 
treatment and control. The highest 
grain protein belonged to the 
Rhizobium 122 treatment along with 
Pseudomonas with 30.5%, and the 



lowest grain protein belonged to the 
control treatment with 19.3% (Table 
1).

 results of the 
average comparison of hydrocarbon 
affected by different Biofertilizers 
indicated that the use of biofertilizer 
treatment resulted in increasing grain 
hydrocarbon compared with the 
control. The highest grain hydrocarbon 
belonged to the Rhizobium 122 
treatment along with Pseudomonas 
with 53.7%, and the lowest grain 
hydrocarbon belonged to the control 
treatment with 43.8% (Table 1). 

 results of the average 
comparison of oil indicated that a 
considerable increase was made by 
the use of Biofertilizer treatments 
with control so that the highest grain 
lipid belonged to the Rhizobium 122 
treatment along with Pseudomonas 
with 1.95%, and the lowest grain Lipid 
was observed in the control treatment 
with 1.51%. (Table 1) 

 results of the 

average comparison of crude fi ber 
indicated that a considerable reduction 
was made by the use of Biofertilizer 
treatments with control so that the 
highest grain crude fi ber belonged to 
the control treatment with 4.94% and 
the lowest grain crude fi ber belonged 
to the Rhizobium 122 treatment with 
3.54%. (Table 1) 

 results of the 
average comparison of nitrogen content 
affected by different biofertilizers 
indicated that an appropriate increase 
was made between the biofertilizer 
treatments and control. The highest 
grain nitrogen concentration belonged 
to the Rhizobium 122 treatment along 
with Pseudomonas with 3.95%, and the 
lowest grain nitrogen content belonged 
to the control treatment with 2.02%. 

results of the average comparison of 
phosphorus concentration affected by 
different biofertilizers indicated that 
an appropriate increase was made 
between the biofertilizer treatments and 

control. The highest grain phosphorus 
concentration belonged to the 
Rhizobium 122 treatment along with 
Pseudomonas with 0.086%, and the 
lowest grain phosphorus concentration 
belonged to the control treatment with 
0.071%. 

results of the average comparison of 
potassium concentration affected by 
different biofertilizers indicated that 
an appropriate increase was recorded 
between the biofertilizer treatments and 
control. The highest grain potassium 
concentration belonged to the Rhizobium 
122 treatment along with Pseudomonas 
with 1.89%, and the lowest grain 
potassium concentration belonged to the 
control treatment with 1.29%. 

In addition, the Rhizobium 122 
treatment along with Pseudomonas 
had the highest grain Fe concentration, 
grain Mg concentration and grain Zn 
concentration respectively with 12.83, 
38.52 and 34.36 parts per million. 

The use of Rhizobium bacteria 

Table 1.

Control 19.3 43.8 1.51 4.94 30.05
Rb115 22.4 50.2 1.64 3.81 31.24
Rb115+Ps 26.3 52.7 1.72 3.98 32.11
Rb122 23.4 50.8 1.68 3.54 30.72
Rb122+Ps 30.5 53.7 1.95 3.54 34.36
Rb141 26.8 51.4 1.71 3.55 31.24
Rb141+Ps 25.4 51.9 1.81 3.67 32.45

%N %K %P Fe(ppm) Mg(ppm)

Control 2.02 1.29 0.071 9.32 34.28
Rb115 2.54 1.58 0.078 10.04 36.7
Rb115+Ps 3.27 1.69 0.081 11.23 37.05
Rb122 2.45 1.52 0.077 10.41 35.25
Rb122+Ps 3.95 1.89 0.086 12.83 38.52
Rb141 2.98 1.62 0.079 11.01 37.12
Rb141+Ps 3.15 1.76 0.082 11.58 36.41



alone or along with Pseudomonas 
caused an increase in grain: protein, 
hydrocarbon, oil, nitrogen, potassium, 
phosphorus, grain Fe, grain Mg, grain 
Zn and the crude fi ber quantity. 

Asadi Rahmani, (2000) reported 
that the use of  biofertilizers especially 
Pea seeds inoculation with Rhizobium 
compared with treatment without 
inoculation had a positive effect 
on increasing the concentration of 
plant nitrogen, grain protein, plant 
phosphorus, and dry material [6].

The implemented researches 
show  that today, the use of benefi cial 

sLipid bacteria is increasing for 
biological control and plant growth 
in agriculture. The impact of bacterial 
species, such as Pseudomonas on 
plant growth has been reported by 
improving plant nutrition (with 
the ability to increase solubility 
and facilitate the absorption of 
phosphorus) and also the production 
of Indole Acetic Acid hormone [7]. 
Pseudomonas bacteria are considered 
as the most important Plant Growth 
Promoting Rhizobacteria (PGRP). 
They are aerobic and rod-shaped [8]. 
Rhizosphere microorganisms could 
have a positive effect on plant growth 

and also increased absorption of 
nitrogen and phosphorus [4]. 

The results of chemical analysis 
showed the signifi cant impact of 
bacterial fertilizer application on 
chemical composition of bean seeds. 
The signifi cant infl uence was observed 
on organic matter of seeds and on 
quantity of mineral elements as well.

The highest quantity of protein 
was scored in Rb122 +Ps combination 
– 30.5% and 26.8% in Rb141 single
variant. Almost the same correlations 
were recorded in order indexes such 
as fats, carbohydrates and mineral 
elements (N, P, K, Fe).
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