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Abstract

The aim of this study was to investigate the nutrient status of soil and Zea maize plants, as well as the
effect of allelochemicals from the powder and extract of medicinal plant (Origanum vulgare L.) along
with microbial inoculation on plant and soil. The experiment was done as a factorial, including plant
extracts and powders and three levels of Mycorrhiza and PGPR inoculation, along with a control group,
in a completely randomized design. In the study, residues and fresh extract of medicinal plant were
evenly mixed into the soil. Subsequently, microbial treatments were applied as a one-centimeter layer
beneath the sterilized seeds. The yield, soil and plant nutrients, and root colonization in the soil of pots,
were assessed using standard methods. The results showed that the allochemical effects of medicinal
plants on root colonization and nutrients concentration in both soil and plants were significant. A
decrease in Zea Mays L. yield was observed in the treatment with essential oil (7.52%) and powder
(2.18%) compared to the control. Furthermore, the effect of fresh extract was more pronounced than
residues of medicinal plants on the nutrient concentrations in both soil and plants. This led to an observed
reduction in zinc, iron, and phosphorus concentrations in the soil by 50.6, 31.6 and 15.5%, respectively.
Root colonization in the treatments using fresh extract and powder without microbial inoculation were
36.7%, and 23.3% respectively. The decrease in root colonization were 48.4% in fresh extract without
microbial inoculation, while for Origanum vulgare L. powder it was18.9%. On the other hand, microbial
inoculation improved the nutrient status of the soil and plants. It was found that the residual of medicinal
plant resulted in a decrease in the availability of nutrients for the target plants, potentially inhibiting
nutrient uptake by the roots. As a solution, microbial inoculation emerged as the most effective strategy,
preventing a significant decrease in nutrient concentrations under this condition.
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Table 1. Some physical and chemical characteristics of the soil used in the experiment

EC pH N P K Zn  Fe oC lime Soil Texture

(dSm?) % (mg kg?) )

1.18 746 017 109 264 13 65 102 1.84 Silty Clay

Loam
Jobes s’ @l ,S :CCE woolaiwl LB (g9, :Zn-ava glosl J5 o lac ;o pH, EC
SL ol g (bt (LS 319 (B lsly @3 Y Joua
Table 1. Variance analysis of some chemical and fertility characteristics of soil
Sources df Mean of squares
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B:A 2 0.0060"™  0.0041"™  0.0037" 0.0006* 0.0038" 451218 *=#* 0.0020" 0.1274"™
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CV ) - 1.97 6.22 5.129 8.54 13.10 4.47 7.40 10.80
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Figure 1. Effect of residues, fresh extract of Origanum vulgare L. and microbial inoculation on total nitrogen in
studied soil

1 - Arbuscular and ectomycorrhizal fungi
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Figure 7. Effect of residues and fresh extract of Origanum vulgare L. (B) on availability of iron in studied soil
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Table 3. Variance analysis of some chemical and fertility characteristics of soil

Sources df Mean of squares
Fe Zn K P N D.M R. Colonization
A 2 21688.3***  512.75***  35.72** 1.289***  0.132***  74.89*** 630.28***
B 2 3358.4*** 57.84*** 1.430*  0.2029***  0.0653*  16.834*** 135.068***
BxA 2 122.60ns 0.375ns 0.0647ns 0.0022ns  0.0096ns 2.137* 3.095***
Error 14 54.152 2.349 0.087 0.00196 0.0175 0.461 0.3047
CV () - 4.02 4.066 6.366 5.695 12.845 9.190 3.484
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Figure 9. Effect of residues, fresh extract of Origanum vulgare L. (A) and microbial inoculation (B) on Zea
mays plant nitrogen
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Figure 12. Effect of residues, fresh extract of Origanum vulgare L. (A) and microbial
inoculation (B) on Zea mays plant zinc
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Figure 13. Effect of residues, fresh extract of Origanum vulgare L. (A) and microbial inoculation (B) on Zea
mays plant iron
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