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Abstract

To reduce farmers' dependency on chemical fertilizers, to increase water use
efficiency, and to increase households’ incomes, a participatory on-farm
research trials was conducted to test the effect of inoculums of Azotobacter
and Azospirillum in the yields of wheat and barley in Alashtar, Lorestan
province, and Sarfirouzabad of Kermanshah province, for two years. The
research was conducted simply by only one test plot (Azotobacter and
Azospirillum treatment) and one control plot at each farmer’s location due to
participatory nature of research. Each farmer was asked to choose one
hectare of his wheat or barley fields and divide it into two similar parts with
the same management. The cereal seeds were coated by 1.5 liter per hectare
of Azotobacter and Azospirillum biofertilizer for rainfed and 3 liters per
hectare for irrigated wheat and barley, before planting. After harvest, the
yield data was statistically analyzed. Results of this experiment showed that
grain yield of irrigated wheat and rain fed barley increased by 11% and 36
percent, respectively, compared with the control in 2005-06 season. Grain
yield of irrigated wheat was enhanced by 24.1 percent compared with the
control (P<0.05) in 2006-2007. The risk for randomly selected farmers not
to obtain a determined yield target was always lower for the inoculation
treatment than for the control. Adaptability analysis revealed that the
increase in grain yield was independent of the farmers’ field location, hence,
the technology is robust and yield increases remain constant with improved
environmental conditions. The marginal costs for the inoculation treatment
were low and were equivalent to about 14 and 27 kg grain per ha™ for rain-
fed and irrigated wheat or barley, respectively. The studied bio-fertilizer has
low cost and low risk for increasing the yield and enhancing water use
efficiency, from agronomic and economic point of view.

Keywords: Adaptability analysis, Risk analysis, Economical benefit, Biofertilizer.
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Abstract

Cadmium is a toxic and non essential element for plants and its high
concentration in soil can reduce yield quantity and quality of the
agricultural crops. In order to evaluate the effects of biological fertilizers on
yield, growth indices and macro nutrients contents of shoot and root of
tomato under cadmium stress, a factorial experiment with completely
randomized design was conducted. Factors investigated were levels of soil
cadmium and the kinds of biological fertilizers used to inoculate tomato
plant. Six levels of soil cadmium 0,5,10,20,40 and 80 mg Cd/kg soil and
two combinations of biological fertilizers plus the control (without
fertilizer) comprised the experimental treatments.. First combination (M,)
was Azotobacter bacteria+mycorrhizal fungi (VAM) +Azospirillum bacteria
and the second combination (M) included plant growth promoting
rhizobacteria (PGPR) + Azospirillum + mycorrhizal fungi (VAM). The
results showed that application of biological fertilizers increased yield,
growth indices and concentration of macronutrients(...) in root and aerial
part of the tomato plant when compared with the control. The second
combination of the biological fertilizer (M2) was more effective in this
respect than the first one (M1). The yield and growth indices of tomato plant
decreased as the levels of soil cadmium increased. | Inoculation of tomato
plant with biological fertilizers decreased the harmful effect of cadmium.

Keywords: Biological fertilizers, plant growth promoting rhizobacteria (PGPR),
growth indices , Micorrhizal fungi (VAM)
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Abstract

To investigate the effect of Pseudomonas putida bacteria application on
quantitative and qualitative characteristics of three forage sorghum cultivars, an
experiment was carried out at the Agricultural and Natural Resource Research
Center of Tehran Province (Varamin) during 2009-2010. The experiment
comprised of a factorial arrangement of treatments based on a complete
randomized block design with three replications. The treatments consisted of
different bacterial strains and sorghum cultivars. The bacterial strain factor was
1) no seed inoculation (control), 2) seed inoculation with Pseudomonas putida
strain 168, 3) seed inoculation with Pseudomonas putida strain 41 and 4) seed
co-inoculation with both bacterial strains. The investigated sorghum cultivars
were 1) Speedfeed, 2) Jumbo and 3) KFS;. The measured traits were plant
height, number of tillers, stem diameter , leaf number , , plant tissue P content,
soil available P and the dry and fresh weights of stem, leaf, and forage yield.
Seed inoculation with Pseudomonas putida strain 168 achieved the highest
level in most of the measured characteristics. However, seed co-inoculation
with the two bacterial strains had the lowest performance for the most traits.
The findings of this research showed that integrated bacteria application created
an antagonistic effect. However, seed inoculation with Pseudomonas putida
strain 168 enhanced nutrient uptake (especially P) and consequently promoted
plant growth. It seems that stimulation of the secondary metabolites production
would lead to better forage yield in sorghum.

Keywords: Forage Sorghum, Phosphate-Solubilizing Bacteria, Phosphorus, Yield
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Abstract

The ultrasound waves as a novel technology can be used in agriculture science.
The aim of this pot experiment was to evaluate the effects of ultrasound waves
and plant growth promoting rhizobacteria on germination and growth of wheat
(Triticum asativum L.). The treatments were arranged as factorial based on
randomized complete block design at Shahrood University of Technology in
2011. The treatments consisted of ultrasound waves at five levels of exposure
[zero (control), 2, 4, 6 and 8 minute ] and three levels of bacterial inoculation
[non-inoculation  (control), Azotobacter chroococum and Pseudomonas
fluorescens]. The results showed a significant (p <0.01) effect of ultrasound
waves on maximum germination (Gmax), germination uniformity (GU),
germination rate (Rso), time to 10% (D1o), 50% (Dso), 90% (Dgo) and 95% (Dgs)
germination; PGPR inoculation affected significantly only Gmax, Rso, D10 and
Dso. Simultaneous exposure to waves and inoculation increased Gmaxand Rs
but decreased D19, Dsg, Dgg and Dgs. The interactive effects of ultrasound waves
and bacterial inoculation affected significantly the Gmax and Rsy values.
Ultrasound waves increased Gmax and Rsg values significantly as compared to
non-ultrasound plants at all level of inoculation . Although ultrasound waves
effect was significant (P<0.01) for biomass and root weight, inoculation with
PGPR significantly raised plant height . The latter was promoted by increase
in ultrasound waves in all of the bacterial inoculation.

Keywords: Ultrasound waves, PGPR, Wheat, Germination
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Abstract

In order to investigate the influence of soil salinity and seed inoculation with
plant growth promoting rhizobacteria (PGPR) on sodium and potassium,
stomatal conductance and yield of wheat (Triticum aestivum L.), a factorial
experiment based on randomized complete block design with three replications
was conducted under greenhouse conditions at the University of Mohaghegh
Ardabili in 2012. Experimental factors included four levels of soil salinity (O,
I, 15, 30 and 60 Mm Nacl) and four levels of seed inoculation with PGPR (no
inoculation as control, inoculations with Azotobacter chroococum strain 5,
Azosperilium lipoferum strain OF or Pseudomonas putida strain 186). The
results showed that the quality and quantity , stomatal conductance, sodium and
potassium contents of root and shoot were significantly affected by soil salinity
and seed inoculation with PGPR. Means comparison showed that under
salinity conditions, grain yield per plant, number of seed per spike, 100 grains
weight, spike length and root weight increased due to seed inoculation with
PGPR. | Increasing in soil salinity raised Na'/K" ratio in root and shoots
while seed inoculation with PGPR decreased the ratio. Maximum of Na*/K*
was obtained at the highest level of salinity with no inoculation with PGPR.
The minimum ratio was recorded in the treatments their seed inoculated t with
Azospirillum with the least level of salinity. Thus in order to, decrease Na*/K"
in root and shoots, maintain high stomatal conductance and ultimately achieve
high quality and quantity of wheat yield, seed inoculation with Azospirillum
seems promising.
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Abstract
Jscular mycorrhizal fungi are the most important symbiotic fungi that increase
plant growth by improving nutrient uptake, particularly phosphorus (P) uptake,
and by alleviating the detrimental effect of environmental stresses on the host
plant. In this research, the effects of arbuscular mycorrhiza fungi and drought
stress levels on root growth, proline accumulation, P, potassium (K), sodium
(Na) and zinc (Zn) concentrations in three leek genotypes were studied. The
experiments had a randomized complete block design with treatments arranged
in factorial combination. The treatments with 4 replications were three soil
moisture levels (the pots were watered when 40, 60, and 80 percent of the
available water was consumed), two mycorrhizal status (with and without
mycorrhiza), and three leek genotypes (Shadegan, Esfahan and Carantan 2).
The results showed that drought stress significantly decreased root growth (root
dry weight, total root length colonized, and percentage of root colonization).
However, mycorrhizal colonization increased root growth at all drought stress
levels. The percentage of mycorrhizal dependency increased as drought stress
was increased. This increase was affected by morphological root characteristics
and plant genotype. Among the leek genotypes, Shadegan genotype with a poor
root system had the greatest mycorrhizal dependency compared with the other
two genotypes at all drought stress levels. This is in agreement with the
Baylis’s hypothesis even in drought stress condition. Drought stress
significantly decreased leaf phosphorus concentration and content. In non-
mycorrhizal treatment, proline accumulation, K, Na, and Zn concentrations in
leaves increased as drought stress was increased. Mycorrhizal fungus
significantly increased the uptake of P, K, and Zn, while proline and sodium
concentrations decreased. The results of this study clearly indicated that
mycorrhizal colonization improved drought tolerance of the host plants not by
osmotic adjustment, but by increasing P, K, and Zn uptake.
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Abstract

The purpose of this study was to determine the capability of bacteria
Pseudomonas fluorescence survival as one of phosphate solubilizing
bacteria on nanoprosil-1 as a bacterial carrier in nano-biologic inoculant
production. The examined carrier treatments were nanoprosil-1,
vermicompost, bentonite, rock phosphate and their different mixtures. After
inoculation of carriers by Pseudomonas fluorescence bacteria, inoculants
were incubated at 28C for 15days and then preserved at 4 C for 180 days.
Bacteria populations were measured at times 0, 15, 30, 60, 90, 120, 150 and
180 day by CFU method. The results of 15- day incubation showed decrease
of bacteria population except for vermicompost treatment. The least count
(about zero) was observed in nanoprosil-1 and in the combined treatment
(nanoprosil-1 + bentonite + rock phosphate) , and the highest population of
7.77x10" CFU was measured in the vermicompost treatment. At the end of
maintenance period, population of the combined treatments containing
nanoprosil-1 (vermicopmost+bentonite+ nanoprosil-1 and nanoprosil-1+
bentonite+ vermicompost+ rock phosphate) increased in comparison to
vermicompost (2.42x10") and showed the highest populations of 6.45x10’
and 4.19x10’, respectively. Based on the results of this study, the
application of nanoprosil-1 alone as bacterial carrier was not appropriate
probably because of high pH and EC and other undefined factors. Using of
nanoprosil-1 mixed with other carriers due to their moderating effect can
be a novel progress in nano-biologic inoculants production.

Keywords: Bentonite, Nanoparticle, Pseudomonas fluorescence, Rock phosphate,
Vermicompost
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Abstract

In this study, the role of rhizobium strains on symbiotic effectiveness of
chickpea plants under drought stress was evaluated. Chickpea (Cicer arietinum
L.) plants were inoculated with three strains of Mesorhizobium ciceri (C-15,
CP-31 and CP-36) and subsequently were exposed to drought stress by
withholding irrigation for two and three days. Nitrogen fixation decreased in
three symbiotic associations, but decline level was higher in the plants
inoculated with CP-31 and CP-36 strains. Re-watering of plants under drought
stress for three days led to a partial recovery of nitrogen fixation rate in C-15
strain, but there was no recovery in CP-31 and CP-36 strains. Changes of
protein profiles of the nodules inoculated with the three studied strains were
analyzed by using SDS-PAGE under normally irrigated condition, no irrigation
for 2 and 3 days, and no irrigation for three days followed by a watering period
of three days. Protein pattern in nodules infected with C-15 strain did not
change in response to drought stress, but in nodules infected with CP-31and
CP-36 strains, some protein bands were identified whose expression
specifically decreased under drought and, did not recover after re-watering,.
Electrophoresis analysis of superoxide dismutase isoenzymes from nodules
infected with the studied three strains did not show significant difference under
drought compared with the control. However, after application of drought
stress, superoxide dismutase activity of nodules increased in symbiosis with C-
15, whereas it decreased in symbiosis with CP-31 and CP-36. In conclusion,
tolerance level of symbioses to drought stress could be enhanced by selection of
effective rhizobium strains.

Keywords: symbiosis, Cicer arietinum, Mesorhizobium ciceri, nodule, nitrogen fixation,
drought stress, nitrogenase
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