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ABSTRACT

To evaluate the effect of biologic and mineral phosphorous and nitrogen fertilizers on the yield and yield
components of faba bean in 2012-2014, a test as factorial was performed in complete randomizes block
plan with 3 replications in a field locating in Astaneh Ashrafieh city in Northern Iran. Treatments were
including biologic phosphorus treatment in two levels (B1= using biologic phosphorus fertilizer) and
(B2=without administration of biologic phosphorus. Mineral phosphorus treatment was applied in 4 levels
(p1= 0, p2= 50, p3=100, p4= 150 kg/ha) and nitrogen treatment was applied in 3 levels (N1=0, N2= 50,
N3=100 kg/ha). In present study properties including crop yield, pod length, number of pod per bush, the
number of seed per pod, pod yield, biological performance, weight of 1000 seeds, leaf area index,
harvestation index, seed nitrogen and protein percentage and nitrogen percentage in whole plant, were
evaluated. Biologic phosphorus treatment affected on many properties such as seed and biologic yield as
well as the number of pods per bush and the number of seed per pod. This treatment indicates significant
difference compared to the treatment of non- administration of biologic phosphorus fertilizer.
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INTRODUCTION

The Cereal bean seeds having 12 to 23 % protein play an important role in nutrition. One of most
important areas of the country to grow faba bean is Guilan province where in most areas of this province
after rice harvestation in shahrivar, the lands are left without usage while it is possible to raise fall
products in second six months of the year. Faba bean is one of these products. Mean faba bean yield rate
is 1800-2400 kg seed dry yield and 8-11 tons wet pod yield / ha™. Its mean seed protein amount is 23-40
%. Faba bean is amongst the cold temperature resident plants and is the plant for cool and chilly6 season

and tolerates up to —5°c. Faba bean is from family Leguminosae, thus it is among the soil and plant
nitrogen fixing plants. Biological fertilizers are contained beneficial microorganisms each one are
produced for a certain purpose such as nitrogen fixation, releasing the ions of phosphate, potassium, iron,
etc. These microorganisms are usually established around the root and assist the plant to absorb the
elements (Wu et al., 2005). Now, it is known that these bacteria, besides helping in absorption of a certain
element, will assimilate other elements, lessen the disease, improve the soil structure, thus further
stimulates the plant growth and increase the product qualitatively and quantitatively (Rudrigerz and
Rynaldo, 1999; Wilbam et al., 2004). Correspondingly, these bacteria are called plant growth stimulators
or improver. In formulation of prolific phosphatous compost 2, there are acid secreting bacteria and
phosphatase enzymes. Results of administration of prolific phosphate compost 2 in various areas of the
country indicates that in most cases, application of prolific phosphate compost 2 led to significant
increase of up to 10% in crop plants yield (Hossein, 1384). These phosphate solubilising microorganisms
(PSM), by gradual release of phosphorous and converting it to soluble form for plant, decrease the need
for chemical p fertilizers and improve their efficiency. These microorganisms, by locating in rhizosphere
zone, use root exudates and by changing pH or secreting the enzymes, provide the conditions to convert
the in soluble phosphorous to the usable form. One strategy to convert the phosphate to mineral and
soluble form is secreting the organic acids such as acetic, propionic, lactic, glycolic, fomaric and succinic
acids. The role of these acids is decrease in pH locally which is followed by dissociation of the bond in
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the phosphorous compounds structure. Another strategy is secretion of phosphates enzymes by micro
organisms and breakdown of organic and even mineral phosphates compounds.

Application of chemical fertilizers significantly increase the yield of many products but in one hand
environmental instability due to applying these fertilizers and on the other hand, reaction most of these
products to consumption of greater amounts of these fertilizers to their excessive utilization, will confront
the food production to some problems in the future decades. Thus, resorting towards the compost is a
novel strategy. In this test, application of phosphorous biologic fertilizer as an alternative for mineral
phosphorous fertilizer is studied in line with suitable agricultural programs and low input agriculture.
Studies indicated that cereals are more able to utilize soil unaccessible p compared to other plants
(Kouchaky and Bannayan, 1995; Majnoon, 1997). Adhamy and Ronaghi (1999) in study examined the
effect of p on the growth of faba bean and concluded that the dry weight of faba bean will increase with
application of phosphorous. Loius and Harveston (1996) in a study with application of p in the soil,
reported the increase yield of 500 to 800 kg/ ha™. This result was achieved when phosphorous fertilizer
was utilized simultaneous to sowing. Bouland et al., (2002) by applying various rates of triple supper
phosphate phosphorous fertilizer stated that phosphorous fertilizer will increase the seed yield by 50 to
100 %. This increase is observed in the number of pods per bush. Tark and Tavaha (2004) by applying
various rates of p concluded that greatest seed yield was achieved by 52.5 kg/ha™ and besides seed yield,
yield components including weight of 1000 seeds, the number of seeds per pod, the number of pods per
bush significantly increase by applying p compared to not using p. Mahana and Abdolvahid (2002) in a
study concluded that inoculation of seed by phosphorous jolubilizing bacteria and faba bean symbiotic
bacteria significantly increases the soil phosphorous and mineral nitrogen accessibility for the plant .

MATERIALS AND METHODS

This study was performed in factorial statistical plans with basic plan of complete randomized blocks in
triplicate in a study field locating in Astaneh Ashrafieh city. Major factor, was biological p (b1= with
using biological fertilizer and b2 = without using biological fertilizer and other factors were mineral
phosphorous fertilizer (p1=0, p2=50, p3=100, p4=150 kg/h) and nitrogen (N1=0, N2=50, N3=100 kg/h).
Each replication was including 24 treatments and to tally it was including 72 test units. Each test unit was
composed of 10 culturing rows with 5 m length.

The cultivar utilized in this study was Barekat faba bean. Biological phosphorous fertilizer utilized in this
plan called profit phosphate 2 is containing bacteria of genus Basulus and pseudomonas. These bacteria,
using 2 strategies including organic acid and phosphates enzyme secretion, make soil insoluble
phosphorous soluble for plant. According to the instructions of the manufacture, 100 g of it is sufficient
for one hectare. Based on the soil study, required amount of potassium was also provided and used in the
soil and plant.

Mineral phosphorous fertilizer of triple super phosphate was consumed based on the predicated amounts
in the form of strips in the beginning and between culture rows. Nitrogen application was performed as 30
% of predicated urea nitrogen fertilizer as base fertilizer in the first stage simultaneous to the culturing as
strips in the culture rows and remaining 70 % N was applied as heading fertilizer at the beginning of
vegetative growth after rosette stage and beginning of tillering.

RESULTS AND DISCUSSION

Effects of Biologic Phosphorous on the Number of Pods per Bush

According to the results there is significant difference in 1 % level between biologic phosphorous
treatments. Treatment B1 with 9.77 cm mean had greatest number of pods and was superior to other
treatments.
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Figure 1: Effect of biological phosforous on the number of pods per bush

Interaction of Biologic and Mineral Phosphorous and Nitrogen on the Number of Pods per Bush
According to the results, there was significant difference in 1 % level in the interaction of biological and
mineral and N on the number of pods per bush. Treatment BIN2P1 with 10.96 pods per bush was
superior to other treatments.
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Figure 2: Interaction of biologic and mineral phosphorous and nitrogen on the number of pods per
bush

Effect of Biologic Phosphorous on the Green pod Yield

According to the results 94-1) there was significant difference in 1 % level, between biological
phosphorous treatment. Treatment B1 with 26.18 t/ha mean had greatest fresh pod yield and outperformed
to other treatments.
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Figure 3: Effect of biologic phosphorous on the green pod yield

Interaction of Biologic and Mineral Phosphorous and Nitrogen on Green of pod Yield

According to the results, there is significant difference in 1 % level in biological and mineral phosphorous
and nitrogen on green pod yield. Treatment BIN2P2 with 36.95 t/ ha had greatest green pod yield
compared to other treatments.
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Figure 4: Interaction of biologic and mineral phosphorous and nitrogen on green of pod yield

Effect of Biological Phosphorous on the Harvest Index
According to the results, there was significant difference in 1 % level between biological phosphorous
treatments. Treatment B1 with 38.24mean harvest index outperformed other treatments.
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Figure 5: Effect of biological phosphorous on the harvest index

Interaction of Biological and Mineral Phosphorous and Nitrogen on Harvest Index

According to the results, there was significant difference in 5 % level between interaction of treatments of
biological phosphorous, mineral phosphorous and nitrogen on harvest index.

Treatment BIN2P1 with 48.36 harvest index was superior to other treatments.
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Figure 6: Interaction of biological and mineral phosphorous and nitrogen on harvest index

Effect of Biological Phosphorous on the Percentage of Seed Protein
According to the results, there was significant difference in 1 % level between biological phosphorous
treatments. Treatment B2 with mean 32.68%. Seed protein was superior to other treatments.
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Figure 7: Effect of biological phosphorous on the percentage of seed protein

Interaction of Biological and Mineral Phosphorous and Nitrogen on Seed Protein Percentage
According to the results, there was significant difference in 5 % level in interaction of biological and
mineral phosphorous and nitrogen on the seed protein percentage. Treatment BIN1P3 with 36.03 seed
protein percentage was superior to other treatments.
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Figure 8: Interaction of biological and mineral phosphorous and nitrogen on seed protein
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Effect of Biological Phosphorous on Dry Seed Yield

According to the results, there was significant difference in 1% level between biological phosphorous
treatments. Treatment B1 with 4973 kg/ha mean had greatest dry seed yield and outperformed other
treatments.
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Figure 9: Effect of biological phosphorous on dry seed yield
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Figure 10: Interaction of biological p. mineral p and nitrogen on dry seed yield

Interaction of Biological p. Mineral p and Nitrogen on Dry Seed Yield

According to the results, there was significant difference in 1 % level in interaction of biological
phosphorous, mineral phosphorous and nitrogen BIN2P2 with 6845.00 kg/ ha* had greatest dry seed yield
and outperformed other treatments.
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Conclusion

According to the results, application of biological phosphorous fertilizer significantly increased the yield
and yield components in faba bean plant. Greatest yields rate of 6845/ kg/ ha' dry seeds as well as 36956
kg/h™ fresh pod was achieved in treatment t2 by using biological phosphorous fertilizer and 50kg N and
50kg p which has increased by 2.45 times compared to control cultivar with 2790 kg yield. In addition in
treatment T1 where only biological phosphorous fertilizer was utilized with 4595 kg, it has increased 1.65
times compared to compared to control cultivar. In conclusion using biological phosphorous fertilizer,
besides decreasing the hazards relating the environmental contamination as well as saving in input
consumption and decreasing the production cost, will significantly increase the yield, and plays an
important role in development and expansion of sustainable production in agriculture.
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