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Table 3- Mean comparisons for interactions in levels of mycorrhiza and rhizobium on studied traits of root chickpea
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Levels of mycorrhiza Levels of rhizobium Total length of root (mm) Area of root (mm?)
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SY oSl 1 sl 5950 Using of rhizobium
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152,850 B pae pas Using of rhizobium
Non-used mycorrhiza Pomsi) D pan pis 12420 ¢ 9711 b

Non-used rhizobium
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In each column, means that have a common letter, have not significantly difference together based on Duncan's test.
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Table 4- Mean comparisons for interactions in type of soil and levels of mycorrhiza on studied traits of root chickpea
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In each column, means that have a common letter, have not significantly difference together based on Duncan's test.
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Figure 1- Effect of levels of mycorrhiza on root weight per plant in chickpea
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Figure 2- Effect of levels of rhizobium on root weight per plant in chickpea
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Figure 3- Effect of levels of rhizobium on diameter mean of root in chickpea
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Abstract

In order to investigate the inoculation of chickpea seeds with rhizobium, arbuscular mycorrhiza and
pseudo-endomycorrhiza, an experiment was conducted, in factorial by arrangement of three factors
with a completely randomized design and three replications in research greenhouse, Faculty of
Agriculture, Ferdowsi University of Mashhad. First factor was consisted of two sterilized levels (put
the soil at 121°C for 15™" in autoclave) and non-sterile soil and second factor was consisted of three
levels mycorrhiza (arbuscular mycorrhiza of Glomus mosseae, pseudo-endomycorrhiza of
Piriformospora indica and non-used mycorrhiza) and third factor was consisted of two rhizobium
levels (using rhizobium strain of Mesorhizobium ciceri and non-used rhizobium). The results
indicated that mycorrhiza significantly increased weight, area and root colonization. But effect of
mycorrhiza wasn’t significant on number of rhizobium nodules. Application of rhizobium
significantly increased weight, area and number of rhizobium nodules. But effect of rhizobium
wasn’t significant on root colonization. In conditions of non-sterile soil, number of rhizobium
nodules and root colonization were significantly increased. In study of interactions was found that
in condition of using mycorrhiza in sterile soil in traits of area and root colonization, were assigned
the highest rate compared to other treatments. The combined application of mycorrhiza and
rhizobium was caused significant superiority in length and area of roots. Using rhizobium in non-
sterile soil conditions than non-using rhizobium and sterile soil, increased number of rhizobium
nodules significantly at the rate of 90.5%. It seems that the use of mycorrhiza in chickpea
cultivation can be effective to improve root characteristics.

Keywords: Area of root, Autoclave, Rhizobium nodules, Root colonization



