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The effect of Trichoderma fungus, humic acid and phosphorus sources on soil phosphorus
availability and its effect on growth characteristics and phosphorus uptake of tomato plant was
investigated in a greenhouse experiment. The experimental factors were 1) fungus (with and
without Trichoderma koningii), 2) humic acid (0, 2 and 4 g kg™ soil) and 3) phosphorus
treatment (without phosphorus, use of three calcium phosphate and simple superphosphate.
The highest values of fresh and dry weight of shoots and roots and chlorophyll index of the
plant were observed in the treatment of fungus, 4 g kg of humic acid and the application of
simple superphosphate. Fungi inoculation led to increase the amount of root phosphorus
uptake in soil treatment of without phosphorus, treated with three calcium phosphate and
simple superphosphate by 33.7, 85.9 and 68.8%, respectively. The highest amount of soil
available phosphorus and shoot phosphorus uptake was observed in soil treated with fungi,
simple superphosphate and 4 g kg of humic acid, which was 58 and 153% higher than the
treatment without fungi, phosphorus and humic acid. In general, the combined use of humic
acid, Trichoderma and chemical phosphorus fertilizer can be a suitable solution to increase the
availability of soil phosphorus and improve the phosphorus uptake and growth of tomato plant.

Cite this article: Nahidan, S., & Movahed, S. (2025). The effect of phosphate solubilizing fungi, humic acid and phosphorus sources
on growth and phosphorus uptake of tomato plant, Iranian Journal of Soil and Water Research, 56 (2), 433-444.
https://doi.org/10.22059/ijswr.2024.384683.669837

© The Author(s).
DOI: https://doi.org/10.22059/ijswr.2024.384683.669837

Publisher: The University of Tehran Press.
BY NC

ISNN: 2423-7833


mailto:s.nahidan@basu.ac.ir
mailto:movahed.sara1986@yahoo.com
https://doi.org/10.22059/ijswr.2024.384683.669837
https://doi.org/10.22059/ijswr.2024.384683.669837
https://orcid.org/0000-0003-0683-9811
https://orcid.org/0009-0004-6077-3344
https://creativecommons.org/licenses/by-nc/4.0/

Iranian Journal of Soil and Water Research, Vol 56 (2) 434
EXTENDED ABSTRACT

Introduction

Phosphorus (P) deficiency is one of the major problems in agricultural soils around the world. The use of
phosphate solubilizing fungi (PSF) such as Trichoderma is known as one of the most effective ways for
increasing P availability and improving P use efficiency. The application of humic acid also improves the
bioavailability of nutrients such as P in the soil, stimulates plant growth and development, protects against
biotic and abiotic stresses and increases agricultural productivity. Moreover, several authors have reported that
the combination of microbial inoculants with humic acid gives more reproducible results for plant growth and
production. However, their effect may be related to P availability in soil. Therefore, this study was conducted
to investigate the effect of Trichoderma and humic acid on soil phosphorus availability, growth characteristics
and phosphorus uptake of tomato plant in soil fertilized with soluble and insoluble phosphorus sources.

Materials and methods

A factorial experiment was conducted in a completely randomized block design with three replications
in greenhouse conditions. The experimental factors were 1) fungus (with and without Trichoderma koningii),
2) humic acid (0, 2 and 4 g kg™ soil) and 3) phosphorus treatment (without phosphorus, use of 0.25 mg P kg
from three calcium phosphate and simple superphosphate). Humic acid and phosphorous treatments were
mixed in the soil matrix, then Trichoderma (107 spore g soil) was added to half of pots. Then 5 sterile tomato
seeds were planted in each pot at 2-cm depth which were declined to 1 plant in each pot after the emerging
and greening phase. At the end of cultivation period, height, fresh and dry weight of root and shoot, chlorophyll
index and also P uptake in root and shoot of tomato were determined after dry digestion. Also the amount of
available P in the soil was measured after extraction with NaHCOs.

Results

The results showed that fungi inoculation and application of humic acid increased the fresh and dry weight
of shoot and root and chlorophyll index of the tomato plant in soil unfertilized and fertilized with different P
sources. The highest values of the aforementioned parameters of tomato were observed in the treatment of
fungus, 4 g kg™* of humic acid and application of simple superphosphate. Fungi inoculation led to increase the
amount of root P uptake in soil without P, treated with three calcium phosphate and simple superphosphate by
33.7, 85.9 and 68.8%, respectively. The highest amount of soil available P and shoot P uptake was also
observed in soil treated with fungi, simple superphosphate and 4 g kg of humic acid, which was 58 and 153%
higher than the soil treatment without fungus, P and humic acid.

Conclusion

Application of humic acid and Trichoderma to plants grown in soluble or insoluble P medium markedly
enhanced P use efficiency. The combined application of 4 g kg™ humic acid, Trichoderma and simple
superphosphate fertilizer can be a suitable solution to increase the availability of soil P and improve P uptake
and growth of tomato plant. The information on the availability of P following PSF and humic acid addition
to plant growth medium may help in better management of P fertilization.
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