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The effects of arbuscular mycorrhizal fungus and free living nitrogen
fixing bacteria on growth, photosynthesis and yield of corn
(Zea mays L.) in conventional and ecological
cropping systems

M. Jahan, A. Koocheki, M. Nassiri Mabhallati'

Abstract

In recent years, biological fertilizers have received special attention by scientists in sustainable and low
input agriculture. In order to study the effects of arbuscular mycorrhizal fungi and free living nitrogen
fixing bacteria on growth and photosynthesis characteristics of corn in conventional and ecological
cropping systems, a field experiment was conducted at the Research Farm of Ferdowsi University of
Mashhad during year 2006. A split plots arrangement based on randomized complete block design with
three replications was used. Treatments consisted four cropping systems (1- High input conventional
system, 2- Medium input conventional system, 3- Low input conventional system and 4- Ecological
system) and four inoculations (1- Mycorrhiza fungus, Glomus intraradices, 2- Bacteria, Azotobacter
paspali and Azospirillum brasilense, 3- Dual inoculation, Fungus plus bacteria, and 4- No-inoculation,
control), which were allocated to main plots and sub plots, respectively. All agronomic practices and
inputs application during planting and nursing for each of cropping systems were conducted according
to regional traditions. Results showed that the effect of inoculation on photosynthesis rates of corn was
significant, as the highest photosynthesis rate obtained in dual inoculation. Single inoculation (fungus
or bacteria) was ranked second. The effect of all inoculations on corn dry matter production was
significant and dual inoculation produced the highest dry matter yield. The cropping systems have
significant effect on corn yield and the difference between medium input conventional system and high
input conventional system was significant, but the high input, low input and ecological cropping
systems showed no differences. Inoculants affected the SPAD readings, and dual inoculation showed
the highest SPAD readings. This study showed that utilization of low input conventional and
ecological systems in combination with use of dual inoculation of arbuscular mycorrhizal fungus and
free living nitrogen fixing bacteria could be a suitable replacement for high input conventional systems
and chemical fertilizers.

Keywords: Corn, photosynthesis s mycorrhiza, Azotobacter, Azospirillum, conventional cropping
system, ecological cropping system.
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