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1- Plant Growth Promoting Rhizobacteria
2- Synergistic
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Table 1- Soil characteristics of experiment place
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Table 4- Mean comparison of interaction effects of two mycorrhiza species and nitroxin on some quantitative characteristics of garlic
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In each column, means followed by the same letters are not significantly different (p=0.03).
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Table 5- Correlation coefficients between studied characteristics in condition of two mycorrhiza species and nitroxin application in garlic
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** and * are significant at the 0.01 and 0.05 of probability level, respectively.
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Figure 1- Correlation between economic yield and biological yield
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Introduction

Maintenance of soil fertility is one of the most important issues affecting the sustainability of food
production. The application of ecological inputs such as mycorrhiza and biofertilizers are one of those
approaches which are needed to maintain soil fertility Biofetilizers include different types of free living
organisms that convert unavailable nutrients to available forms and enhance root development and better seed
germination. Plant growth promoting rhizobacteria (PGPR) occupy the rhizosphere of many plant species and
have beneficial effects on the host plant. They may directly and indirectly influence the plant growth. A direct
mechanism would be to increase plant growth by supplying the plant with nutrients and hormones. Indirect
mechanisms, on the other hand, include reduced susceptibility to diseases and acting as a form of defense
referred to as induces systematic resistance. Mycorrhiza arbuscular fungi are other coexist microorganisms that
improve soil fertility, nutrients cycling and agroecosystem health. Mycorrhizal fungi are the most abundant
organisms in agricultural soils. Many researchers have pointed to the positive roles of mycorrhizal fungi on
plants growth characteristics. Arbuscular mycorrhizas are found in 85% of all plant families and occur in many
crop species. Mineral nutrients such as potassium, calcium, copper, zinc and iron are assimilated more quickly
and in greater amounts by mycorrhizal plants. Arbuscular mycorrhizal inoculation has also been shown to
increase plant resistance of pathogen attack. Garlic (Allium sativum L.) is a very powerful medicinal plant that is
often underestimated. Garlic is easy to grow and can be grown year-round in any mild climates. Garlic cloves are
used for consumption (row and cooked) or for medicinal purposes. They have a characteristic pungent, spicy
flavor that mellows and sweetens considerably with cooking. Despite of many studies on the effects of
mycorrhiza and biofertilizers on different crops, information on the effects of these factors for many medicinal
plants such as garlic is scarce; therefore, in this study the effects of mycorrhiza and biofertilizers on quantitative
characteristics of garlic in a low input cropping system were studied.

Materials and Methods

In order to study the effects of two mycorrhiza species and nitroxin on yield and yield components of garlic
(Allium sativum L.), an experiment was conducted in a factorial arrangement based on a randomized completed
block design with three replications in the growing seasons of 2010 at the experimental farm of College of
Agriculture, Ferdowsi University of Mashhad, Iran. The experimental factors were all combination of two
mycorrhiza species (Glomus mosseae, Glomus intraradices) and control and also inoculation with and without
nitroxin (include Azotobacter sp. and Azospirillum sp.) as a biofertilizer.

Results and Discussion

The results showed that both two mycorrhiza species had superior effects on most of the study traits
compared with control. Bulb weight per plant was significantly affected by mycorrhiza species. Glomus
mosseae. and Glomus intraradices increased bulb weight per plant by 48 and 29 percent compared with control,

respectively. Nitroxin had a significant effect on length and diameter of bulbs. Length and diameter of bulbs
were increased by 13 and 8 percent using nitroxin compared with control, respectively. Interactive effects of
mycorrhiza and nitroxin on all study traits also were significant. Interactive effects of study treatments showed
that Glomus mosseae had better effect on most of study traits at with and without nitroxin treatments. On the
other hand, nitroxin had synergistic effect on mycorrhiza treatments compared when these treatments were used
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without nitroxin. Highest (4306 kg ha™) and lowest (1665 kg ha™) economic yield (bulb yield) were obtained
from Glomus mosseae + Nitroxin and control (without mycorhiza and nitroxin), respectively. In general, results
revealed that using biological inputs may decrease chemical fertilizers application and their environmental
effects, and will increase sustainablity of crop production in long term.

It seems that different species of mycorrhiza improved quantitative characteristics of garlic due to provide
better conditions to absorption and transportation of nutrient to the plant. It has been reported that this ecological
input provides favorable conditions for plant growth and development through improvement of physical,
chemical and biological properties of the soil. It can be concluded that improvement of most of study traits in the
present study were due to use of mycorrhiza and biofertilizers.

Acknowledgements

This research (grant number 18/P., 11 March 2010) was funded by Vice Chancellor of Research of the
Ferdowsi University of Mashhad, which is hereby acknowledged.

Keywords: Biofertilizer, Biological yield, Bulb volume, Bulb yield



