Plant Prod., 2023, 46(1), 39-50

https://plantproduction.scu.ac.ir/

ISSN (P): 2588-543X; ISSN (E): 2588-5979 ﬁ
Doi: 10.22055/ppd.2023.41511.2053 Plant Productions
Received: 3 August 2022

Accepted: 28 January 2023

The application of folic acid and biochar on drought stress in sport turfgrass

Fatemeh Firouzi', Mousa Solgiz*, Alireza Khaleghi®, Hossein Bagheri*

1. M.Sc. Graduate of Horticultural Science, Department of Horticultural Sciences and Engineering, Faculty of Agriculture and
Environment, Arak University, Arak, Iran.

2. Associate Professor, Horticultural Sciences and Engineering, Faculty of Agriculture and Environment, Arak University, Arak, Iran.

3. Associate Professor, Horticultural Sciences and Engineering, Faculty of Agriculture and Environment, Arak University, Arak, Iran.

4. Associate Instructor, Horticultural Sciences and Engineering, Faculty of Agriculture and Environment, Arak University, Arak,
Iran.

Citation: Firouzi, F., Solgi, M., Khaleghi, A., & Bagheri, H. (2023). The application of folic acid and biochar on drought stress in
sport turfgrass. Plant Productions, 46(1): 39-50.

Abstract

Introduction

Use of biochare and folic acid in a lawns bed can be used as a method for reducing water consumption and
also reducing the cost of maintaining green space. The aim of this study was to investigate the effect of folic
acid and biochare composition on sport lawns under drought stress conditions. The aim of this study was to
investigate the effect of folic acid and biochare composition on sport lawns under drought stress conditions.

Materials and Methods

For this purpose, two substances of folic acid (0, 250 and 500 mg L') and biochar (0, 20 and 40 g kg™) after
water stress were used at two levels of 100 (full irrigation) and 50 (drought) field capacity percentages. The
traits of perspective quality (density, color, texture and coverage), chlorophyll, prolin and N, P, Ca and P
elements were measured after the drought stress application. This research was carried out as factorial in a
completely randomized design at department of Horticultural Science and Engineering of Arak University in
2018.

Results and Discussion

The application of biochar at 20 g kg concentrations increased the cover surface in sport turfgrass. It was
also determined that drought stress reduced the qualitative characteristics of color, density, texture and
coverage, but increased nitrogen levels in the sports turfgrass. In this research, the reduced amount of
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potassium of leaf tissues by biochar application under drought stress was observed. Although, the increasing
of potassium content was observed by using of folic acid treatment under drought stress. Biochar alone at a
concentration of 20 g kg increased the amount of grass cover compared to the control. However, the use of
biochar in drought stress conditions did not have a positive effect on the studied traits and it even caused a
50% decrease in the amount of potassium under drought stress. In this test, drought stress reduced the
characteristics of sports turfgrass, including color, density, texture, and coverage. The use of folic acid under
drought stress conditions caused an increase in nitrogen and potassium levels in the studied turfgrass species.
However, without the application of folic acid in combination with a concentration of 40 g kg™ of biochar
caused an increase in the amount of calcium compared to the control. When biochar and folic acid were used
simultaneously under drought stress conditions, the amount of phosphorus increased compared to the
control.

Although biochar had a positive effect on the quality of the sports grass coverage, it did not have much effect
on increasing the absorption of elements under drought stress. Therefore, the amount of 20 grams of biochar
per kilogram of soil is recommended. However, folic acid had positive effect on the quality of the sports grass
coverage and increasing the absorption of nutrients under drought stress. Therefore, the concentration of
250 mgL™"' of folic acid is the optimal and effective concentration that is suggested in this research. In general,
folic acid is a natural tampon and a suitable chelator with high ion exchange capacity, which increases the
absorption of mineral elements in plants and also increases the quality and quantity.
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Table 1. Comparison effect of drought stress on visual qualitative traits of sport turfgrass

Drought Stress (% FC) Color (Code)

Compactness (Code)

Texture (Code) Coverage (Code)

100 7.51°
50 5.85b

7.81° 7.74
6.00° 7.25P

Means with the same letter(s) in each column are not significantly different at 5% probability, using Duncan test.
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Table 2. Interaction effect of biochar, drought stress and folic acid levels on Ca and P element of sport turfgrass

Treatment number  Bjochar (g/kg) Folicacid (mg/L)  Drought Stress (% FC) Ca (%) P (ppm)

T1 0 100 0.88% 4726.33%
T2 50 0.05% 4498 .332bc
T3 0 550 100 1.11® 4631.00%¢
T3 50 091¢de 4748.33%
T5 500 100 0.10> 4568.00*
Té6 50 091¢de 4507.332%¢
T7 0 100 085% 4619.33%¢
T8 50 0.93¢de 4754.33%
T9 20 250 100 0.88% 4833.33?

T10 50 0.91¢de 4430.33b
T11 500 100 0.80¢ 4526.33%¢
T12 50 0.98 4748.00%
T13 0 100 1.192 4309.00¢

T14 50 0.90 4789.00%
T15 40 250 100 0.89% 4745.33%
T16 50 0.92¢de 4609.00¢
T17 500 100 0.93¢de 4826.33*

T18 50 0.93cde 4716.33%

Means with the same letter(s) in each column are not significantly different at 5% probability, using Dunkan test.
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