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The effect of phosphate sol@tlizi ngi, humic acid and phosphorus
sources on growth and pRosphorus\ptake of tomato plant

Abstract ) ‘\
The effect of Trichoderma fungus, and phosphorus sources on soil phosphorus availability and its effect on growth

characteristics an mato plant was investigated in a greenhouse experiment. The experimental factors
were 1) fungus (wit i hoderma koningii), 2) humic acid (0, 2 and 4 g kg* soil) and 3) phosphorus treatment
(without phosphorus, u cium phosphate and simple superphosphate. The highest values of fresh and dry weight
of shoots and roots and ch I index of the plant were observed in the treatment of fungus, 4 g kg of humic acid and the
osphate. Fungi inoculation led to increase the amount of root phosphorus uptake in soil treatment
ed with three calcium phosphate and simple superphosphate by 33.7, 85.9 and 68.8%, respectively.
The highest a soil available phosphorus and shoot phosphorus uptake was observed in soil treated with fungi, simple
superphosphate & 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.
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The effect of phosphate solubilizing fungi, humic acid and phosphorus
sources on growth and phosphorus uptake of tomato plant

Extended Abstract

Introduction
Phosphorus (P) deficiency is one of the major problems i
The use of phosphate solubilizing fungi (PSF) such as Tri
most effective ways for increasing P availability and imp
application of humic acid also improves the bioavailability o

stimulates plant growth and development, protects againstpi
increases agricultural productivity. Mo

this study was conducted to investigate the effe ichoderma and humic acid on soil
phosphorus availability, growth char i horus uptake of tomato plant in soil
fertilized with soluble and insoluble

Materials and metho‘/
A factorial experiment ly randomized block design with three
replications in greenhouse erimental factors were 1) fungus (with and
without Trichode id (0, 2 and 4 g kg soil) and 3) phosphorus
treatment (without pRSpho of 0.25 mg P kg™ from three calcium phosphate and simple
i phosphorous treatments were mixed in the soil matrix, then

) was added to half of pots. Then 5 sterile tomato seeds were

and gre
shoot, ¢
dry digest
NaHCO:s.

e end of cultivation period, height, fresh and dry weight of root and
ex and also P uptake in root and shoot of tomato were determined after
so the amount of available P in the soil was measured after extraction with

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.
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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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