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ABSTRACT 
 
 To evaluate the effects of nitrogenous and phosphorous biofertilizers on yield and yield components of 
chickpea under different irrigation levels a research was conducted in a splitsplit plot experiment with three 
replications based on completely randomized block design at Research Field of  Islamic Azad University Tabriz 
Branch in the spring of 2009. Irrigation levels (normal and deficit irrigation) were considered as a main factor 
and cultivars (ILC482 and Pirouz) and also fertilizers levels (control, nitragen, biosuper and nitragen + biosuper) 
as sub and sub-sub factors respectively. The result showed that application of nitragen+biosuper  biofertilizer 
under complete irrigation  increased seed weight by about average, pod weight per plant and hundred seed 
weight in ILC482 cultivar. While, nitragen and biosuper biofertilizer produced more pods with one seed by 
average of 13/17  number of pods. But Pirouz cultivar produced more pods with two seeds by 2/39 number of 
pods relative to ILC482 cultivar by 1/54 number of pods with two seed. Nitragen and biosuper biofertilizer 
increased number of pods with two seed about 58/42%. Application of Nitragen and biosuper biofertilizer 
increased yield in ILC482 cultivar by 73/33 gr/m2 relative to Pirouz cultivar by 47/98% gr/m2. 
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Introduction 
 
 Grain legumes are a major source of proteins in 
human and animal nutrition and play a key role in 
crop rotation in most parts of the world. Chickpea is 
the third most important food legume and high 
protein content, it has become an important 
component of human diet in developing world [4], 
nutritive values (17-23% protein) in large vegetarian 
population of the country [1]. The increasing demand 
for production of crops and food for such as a vast 
population has led to an interest and necessity for the 
use of biofertilizers for the betterment of these crops 
and even for the health of soil [12]. Micro organisms 
are an essential and large component of the living 
biomass of the soil [13]. Many different genera of 
plant growth promoting rhizobacteria such as 
Azospirillum, Azotobacter, Bacillus, Enterobacter 
and Pseudomonas have been used as biofertilizer for 
economically important crops [17]. Phosphate 
solubilizing bacteria and Rhizobium are also known 
to increase phosphorus uptake and nodulation 
resulting in better growth and higher yield of crop 
plants [18]. Azospirillum has positive impacts on 
plant growth through several mechanisms include 
enhancement of root development, production of 
growth regulators and nitrogen fixation. 
Pseudomonas strains have been characterized as 
phosphorus solubilizers with the ability to produce 

organic acids (such as oxalic acid, fumaric acid and 
citric acid) and phosphates that facilitate the 
solubilization of phosphorus and other nutrients [13]. 
Even in stress condition, Azospirillun inoculation 
increased the grain yield and miniral nutrition in 
plant under stress [6]. The recorded increase in wheat 
grain  yield by co-inoculation of plant with 
biofertilizers could be due to the increased in the 
number of grains per plant and due to increased 
weight of grains per plant [3]. Water deficit is a 
major constraint which reduces the productivity of 
crops [14]. Increasing crop tolerance to water 
limitation would be the most economical approach to 
enhance productivity and reduce agricultural use of 
fresh water resources. To survive against the stress, 
plants have involved a number of morphological, 
physiological and biochemical responses [19,8]. 
Leport et al., [9] showed that early water stress 
affected dry matter production, biomass and seed 
yield in chickpea.  
 It is thus decided to evaluate effects of 
biofertilizers on chickpea yield and its components 
under different levels of water stress. 
 
Materials and Methods 
 
 To investigate the effects of nitragen and 
biosuper, as biofertilizers on two cultivars of 
chickpea under the normal irrigation and deficit 
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irrigation, a research was carried out at Research 
Field of Islamic Azad University, Tabriz Branch 15 
kilometers east of Tabriz, Iran, during growing 
season of 2008-2009. Summary of experimental 
yield has been depicted in (Table 1). This  study was 
performed in a  split- split plot experiment with three 
replications , two irrigation levels, two cultivars and 
four levels of biofertilizer arranged in a randomizes 
complete block design. Normal and deficit irrigations 
were assigned to main plots, cultivars (ILC482 and 
Pirouz) to sub plots and biofertilizers (nitragen, 
biosuper, nitragen+biosuper and control) to sub-sub 
plots. Plots were 3m × 2m with four planting rows 
50cm a part. The distance between plots and blocks 
were considered to be one meter. Based on the 
results of soil test only 4 kg/ha of urea was added 
into soil as starter fertilizer (Table 2). Seeds were 

inoculated with one liter of nitragin (involving 
different concentrations of Azotobacter and 
Azospirillum) and 2 liters of biosuper (consisting of 
Azotobacter, Azospirillum, soil pathogenic agents’ 
inhibitor, Basillus subtilis and Pseudomonas 
fluorescens). Plots were irrigated regularly every 
week until plants were at flowering stage and it was 
stopped in drought stress plots when plants were 10 
percent of bloom. After pod formation, ten 
competitive plants were selected randomly from two 
middle rows and traits like plant height, number of 
pods per plant, pods per main and lateral branches, 
seed number per plant, pods weight per plant and 
seed yield were measured. Statistical analysis and 
comparison of means were performed by software 
SAS and Danken,s multiple range test at 5% level of 
probability. 

 
Table 1: Summery of experimental field condition. 

deep 
)cm( 

pH 
EC(mS/c

m) 
%TNV 

O.C 
(%) 

T.N 
(%) 

p )ppm( 
K 

ppm 
%San

d 
%Silt %Clay 

Soil 
textura
l class 

30- 0 8/11 1/21 12 1/56 0/134 75/2 380 80 13 7 
Sandy 
loam 

 
Results and Discussion 
 
 Analysis of variance of data showed that there 
was a significant difference between cultivars 
concerning seed weight per plant, hundred seed 
weight (p<%1) and number of pods with two seeds, 
pod weight per plant and yield (p<%5). Different 
levels of fertilizer treatments showed significant 
difference for number of pods with one seed, number 

of pods with two seeds, seed weight per plant, pod 
weight per plant, hundred seed weight and yield 
(p<%1). Interaction between cultivars × irrigation 
levels on hundred seed weight were also significant 
(p<%1). Interaction of fertilizer treatments × 
cultivars × irrigation levels for traits like seed weight 
per plant, pod weight per plant and hundred seed 
weight were significant (p<%5) (Table 2). 

 
Table 2: Analysis of variance for the traits under study. 

Squares mean 

variable F.D 
number of 
pods with 
one seed 

number of 
pods with two 

seed 

seed weight 
per plant 

pod weight per 
plant 

hundred 
seed weight 

yield 

replication 2 359/451 1/286 1/186 23/875 89/039 5517/322 
irrigation 1 54/934 0/814 0/757 17/115 85/881 3086/305 
error A 2 31/298 2/735 0/191 5/073 24/496 1488/520 
cultivar 1 6/788 8/713* 1/137** 23/820* 783/881** 7713/625* 

irrigation  ×cultivar 1 110/262 1/860 0/147 7/648 40/123 780/587 
error B 4 26/819 0/774 0/046 2/389 7/478 682/562 

fertilizer 3 41/175** 1/756** 0/226** 4/450** 17/976** 559/825** 
irrigation ×fertilizer 3 3/635 0/286 0/015 0/343 7/489** 19/517 
fertilizer ×cultivar 3 6/814 0/059 0/010 0/506 3/808 99/516 
fertilizer  ×irrigation 

×cultivar 
3 2/795 0/010 0/038* 0/783* 4/700* 28/856 

error 24 2/813 0/224 0/011 0/276 1/569 39/573 
Variable coefficient% 15/73 24/10 6/4 14/92  6/11 10.37 

*,**      Significant difference in p=1% and p=5%  

 
Number of pods with one seed: 
 
 Mean comparison of the different fertilizers 
showed that nitragen and biosuper biofertilizer by 
average of 13/17 affects significantly compared with 
control group and other fertilizers (Figure 1). Use 
together fertilizer as compared with only nitragin 
fertilizer 25/28% and biosuper 28/6% increased 
number of pods with one seed per plant. The 

recorded increase in wheat grain yield by co-
inoculation of plant with biofertilizers could be due 
to the increased in the number of grains per plant and 
due to increased weight of grains per plant(Askary, et 
al., 2009). In, general microorganism can play a very 
significant role in making available phosphorous to 
plants. Bacterial organic acids after which free 
phosphate may sometimes be liberated by hydrolysis 
can dissolve organic phosphate. It is essential to 
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bring about some microbial transformations of both 
inorganic and organic compounds in soil to make 
available of this element to plant(Mekki and Amel, 
2005). 
 
Number of pods with two seeds: 
 
 Mean comparison showed that ILC482 cultivar 
by average of 1/54 and Pirouz by average of 2/39 

reduced number of pods with two seeds respectively. 

It was also revealed that application of 
nitragen+biosuper fertilizer produced 58/42 number 
of pods with two seed than control.  Comparison of 
nitragen and biosuper with each other showed the 
effect of biosuper with 10/79% was more than 
nitrogen (Figure 2). Number of pods and number of 
seed per plant and grain yield increased with applied 
Azotobacter + Azospirillum + Pseudomonas + 
Mesorhizobium [17]. 

 

 
 
Fig. 1: Effects of biofertilizers on plant height  
a1: control, a2: nitragein, a3: biosuper, a4: nitragen+biosuper 
 

 
Fig. 2: Effects of biofertilizers on plant height  
a1: control, a2: nitragen, a3: biosuper, a4: nitragen+biosuper 

 
Seed weight per plant: 
 
 Mean comparison of different fertilizers 
treatments under different level of irrigation showed 
that application of nitragin+biosuper increased seed 
weight by about average 4/799 g/m2 in ILC482 
cultivar. Co-inoculation of wheat seeds with 
Azotobacter and Azospiriilum had positive significant 
effects on seed weight and grain yields about average 
53/8% higher compared to non inoculation plant [3]. 
The Azospirillum increases root surface area and thus 
promotes intake of nitrogen, phosphorus, potassium, 
other nutrients, and water and consequently above 
ground weight of plants [5]. Application of biosuper 
fertilizer increased of 79/76% seed weight per plant 
in ILC482 cultivar.  Also, application of   biosuper + 
nitragen fertilizers by 3/464 g enhanced seed weight 
per plant in this cultivar under water deficit, but this 
increase was reduced 9/102% relative to complete 
irrigation. Biosuper + nitragen fertilizer  by average 
of 3/062 g showed increase of 49/511 % this increase 
was 15/576 %  relative to control under water deficit. 
Application of nitragen after biosuper + nitragen 

fertilizer showed the highest effect in ILC482 
cultivar. But application of biosuper showed the 
highest effect in Pirouz cultivar (Figure 3). These 
reaction saved more available nutrients for enzymes 
required to building up the different organs 
compounds and consequently for better growing 
soybean plants [10]. 
 
Pod weight per plant: 
 
 Application of nitragen+biosuper increased pod 
weight by about 62/76% in ILC482 cultivar. On the 
other hand, pod weight increase under water deficit 
stress was only 10/13% (Figure 4). An increase in the 
number of lateral roots and root hairs cause addition 
of root surface available for nutrients and water 
uptake. Higher water and nutrient uptake by 
inoculated roots caused an improved water status of 
plant, which in turn could be the main factor 
enhancing plant growth and sexual growth for 
increasing yield [3]. Application of biosuper + 
nitragen fertilizers showed an increase of 43/04% in 
dry weight of Pirouz under complete irrigation. Mean 
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while single application of biosuper and nitragen did 
not increase pod weight significantly as compared to 
control and highly with each other. Combined 
application of nitragen and biosuper highly 
influenced on pod weight per plant under water 
deficit stress (Figure 4). Number of pods per plant 
and pod weight at harvest was recorded significantly 
maximum at combined inoculation of (Rhizobium + 
Azospirillum + Pseudomonas) in fiel pea [11]. The 
general physiological status of the plants as indicated 
by the dry weight always exhibited positive response 
to use biofertilizer addition. [10]. 
 
Hundred seed weight: 
 
 Mean comparison of different fertilizers 
treatments under different level of irrigation showed 
that application of biofertilizers increased hundred 

seed weight. Application of nitragen+biosuper by 
average of 28/766 increased hundred seed weight 
about 20/229% in ILC482 cultivar compared with 
control. But there was no significant difference 
between only nitragen and biosuper. Application of 
nitragen+biosuper biofertilizer increase 3/673% in 
hundred seed weight relative to control under water 
deficit. In Pirouz cultivar application of 
nitragen+biosuper biofertilizer showed 17/076% 
increase under normal irrigation.Nitragen showed 
4/353 % increase after application of 
nitragen+biosuper. Increased yield with complete 
irrigation in compare low irrigation with addition 
biofertilizer in rice [15]. Such an effect result in 
higher 100 seed weight and higher grain yield grap in 
the tropics from dry season or low irrigation crops 
compared to wet or complete irrigation crops because 
of higher irradianc [20]. 

 

 
 
Fig. 3: Interaction effect of fertilizer * irrigation * cultivars on number of pods in lateral branch.  
a1: normal irrigation, a2: deficit b1: ILC482, b2: Pirouz c1: control, c2: nitragen, c3: biosuper, c4: 
nitragen+biosuper 
 

 
 
Fig. 4: Interaction effect of fertilizer * irrigation * cultivars on number of pods in lateral branch  
a1: normal irrigation, a2: deficit b1: ILC482, b2: Pirouz c1: control, c2: nitragen, c3: biosuper, c4: 
nitragen+biosuper 
 

  
 
Fig. 5: Interaction effect of fertilizer * irrigation * cultivars on number of pods in lateralbranch.  
a1: normal irrigation, a2: deficit b1: ILC482, b2: Pirouz c1: control, c2: nitragin, c3: biosuper, c4: 
nitragin+biosuper 
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Seed yield: 
 
 Mean comparisons showed that ILC482 cultivar 
and Pirouz produced 73/33 gr/m2 and 47/98 gr/m2 

respectively (Figure 6). It was also revealed that 
application of nitragin+biosuper fertilizer produced 
32% more yield than control. Results also indicated 
that there was not significant yield difference 
between nitragin and biosuper application. However, 
combined application of these two fertilizers 
increased yield (Figure 7). Bacteria have beneficial 
effect on plant growth and yield, and because they 
fix atmospheric nitrogen and release auxins to the 
root zone to enhance growth [16]. Addition of 

biofertilizer promotes bacteria response to nitrogen 
fixation and soil fertility. Higher rates of atmospheric 
nitrogen fixation   promote growth and yield [7]. Ali 
et al [2] who reported that seed inoculated plants. 
Exhibited significantly greater yield and component 
yield in garden pea. El-Desuki et al. [7] showed the 
effect of bio-fertilizers (biogen) on total green pods 
yield and its quality. Results clear that the total green 
pods yield and its quality were significantly 
increased by increasing the level of biogen 
application from 0, 1 up to 2 kg biogen per feddan, 
except for pods content of Mn in both growing 
seasons which failed to reach the level of 
significance. 

 

 
 
Fig. 6:  Mean comparison of different chickpea cultivars.  
 

 
 
Fig. 7: Effect of biofertilizers on seed yield of chickpea cultivars.  
a1: control, a2: nitragen, a3: biosuper, a4: nitragen+biosuper 
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