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In order to evaluating the efficacy of biological and organic fertilizers
in increasing soybean yield, an experiment was conducted in the
research field of Bojnord Azad Islamic University in 2019 as
randomized complete block design in split plots arrangement with
three replications. The main plot included Hobbit and L17 soybean
cultivars. The sub plot included six levels of fertilizer arrangement as
soybean seed inoculation with Rhizobium (Bradyrhizobium
Jjaponicum) biofertilizer, nitrogen fertilizer (Urea, N 45%) application
as basal-dressing plus top-dressing, soybean seed inoculation with
Rhizobium biofertilizer plus nitrogen fertilizer application as basal-
dressing plus top-dressing, seed treatment of humic acid plus top-
dressing application of humic acid, seed treatment of humic acid plus
application of basal-dressing nitrogen and top-dressing of humic acid.
The results showed that except in the control treatment, the hundred
seeds weight of soybean in the Hobbit cultivar was not significantly
affected by fertilizer treatments. The highest grain yield of Hobbit and
L17 cultivars obtained were 5767 and 5600 kg hal, respectively when
seed treatment of humic acid plus basal-dressing nitrogen and top-
dressing of humic acid in the flowering stage of soybean was applied.
However, in cultivar L17, there was no significant difference between
all fertilizer treatments in grain yield exceptin the control. The highest
biological yield of soybean obtained was 1.73 kg m?2 when soybean
seeds were inoculated with rhizobium and nitrogen fertilizer applied
as basal-dressing and top-dressing. According to the results, the
application of humic acid as seed treatment and top-dressing plus
basal nitrogen fertilizer application or rhizobium inoculation plus
nitrogen fertilizer basal-dressing and top-dressing application
induced proper grain yield in Hobbit and L17 cultivars of soybean.
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EXTENDED ABSTRACT

Introduction

Soybean, an annual legume (Fabaceae), has the ability of symbiosis with rhizobium,
which provides a large amount of required nitrogen for growth in a process named nitrogen
fixation. Today, rhizobium inoculation of soybean seeds is a suitable method to reduce
application of chemical fertilizers. Humic substances are the decayed remains of plant or
animal waste production in nature. Humic acid, one of the components of humic substances,
improves the physical, chemical and biological properties of the soil and increases the
quality and quantity of crop yield. Humic acid commercially is produced in Leonardite
alkaline extraction process. Previous research has shown that humic substance application
in Legume crop increases the number and weight of nodules, the nitrogen levels of plant
tissues, nitrogenase enzyme activity and content of leghemoglobin. Humic substances may
increase the exudation of organic acids from the root, and induce plant interactions with
beneficial micro-organisms and rhizosphere enrichment. The current study was conducted
to compare the efficacy of biofertilizers containing B. japonicum and organic fertilizer such
as humic acid along with nitrogen fertilizer in increasing soybean yield.

Methodology

This experiment was carried out at the Bojnord Islamic Azad University in 2019. After
tillage, farrows with widths of 50 cm were made. The experiment was conducted in RCBD
as split plots arrangement with three replications. The main plot included Hobbit and L17
cultivars of soybean. The sub plot included six levels of fertilizer arrangement as soybean
seed inoculation with Rhizobium (Bradyrhizobium japonicum) biofertilizer, nitrogen
fertilizer (Urea, N 45%) application as basal-dressing plus top-dressing in soybean
flowering stage, soybean seed inoculation with Rhizobium biofertilizer plus nitrogen
fertilizer application as basal-dressing plus top-dressing in soybean flowering stage, seed
treatment of humic acid plus top-dressing application of humic acid in soybean flowering
stage, seed treatment of humic acid plus application of basal-dressing nitrogen and top-
dressing of humic acid in soybean flowering stage. In the top-dressing nitrogen fertilizer
application, 20 kg ha! Urea (N 45%) was applied when the seed rhizobium inoculation was
carried out. The 120 kg ha! Urea was applied when no seed rhizobium inoculation was
carried out. Humic acid (Humax 12%, JH Biotech Inc., USA) as top-dressing was applied in
1.3 lit ha! with irrigation water. Humic acid in 1.25 liters per 100 kg of seeds were used as
soybean seed treatment. For soybean seeds rhizobium inoculation, Bradyrhyzobium
Jjaponicum was used in 300 g ha'l. During harvest, the plants inside all plots in two m2 areas
were removed and transported to the laboratory. Yield and yield component were
measured. The data was analyzed by SAS 9.4 software.

Results and discussion

The highest yield of soybeans in the 117 cultivar was observed for 5600 kg ha-! when
seed treatment of humic acid plus top-dressing application of humic acid in soybean
flowering stage was carried out but there was no significant difference between fertilizer
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treatments except the control. In the Hobbit cultivar, the highest grain yield was obtained
in 5767 and 5152 kg ha-! when seed treatment of humic acid plus top-dressing application
of humic acid and nitrogen fertilizer application as basal plus top-dressing were carried out,
respectively. The highest biological yield obtained in soybean L17 cultivar were 1.63 and
1.73 kg m2 when nitrogen application as basal plus top-dressing and rhizobium inoculation
of seed plus nitrogen application as basal plus top-dressing were carried out, respectively.
The present research emphasized that humic acid application improves crop growth and
development by increasing the absorption of water and nutrients by root growth
improvement, and reduces the negative effects of soil salinity. In addition, seed inoculation
with rhizobium also provided access to sufficient nitrogen and high yield in soybean due to
the increase in rhizobium population and activity.

The application of natural fertilizers to increase soil fertility and improve plant growth
and development have been goals of agricultural researchers to ensure sustainable
agriculture. In the present experiment, the inoculation of soybean seeds with rhizobium in
addition to the application of 20 kg of nitrogen fertilizer as basal dressing and top dressing
obtained the highest grain yield in L17 cultivar. Although the application of nitrogen
fertilizer in 120 kg ha'! obtained a high grain yield, seed rhizobium inoculation reduced the
need for nitrogen fertilizer. A similar trend was observed in L17 biological yield. Similar
results have been reported by Zufo et al. and Prozenski et al.. In the Hobbit cultivar, seed
rhizobium inoculation with the nitrogen fertilizer application obtained a high grain yield
butwas not effective in biological yield. The application of humicacid in addition to nitrogen
fertilizer resulted in the highest yield of soybeans in both cultivars. The results of several
studies have shown that use of humic acid increased the absorption of water and nutrients
by improving the conditions of root growth, and reduced the negative effects of soil salinity.
Seed rhizobium inoculation also caused high yield in soybean due to the increase in
rhizobium population and activity.

Conclusion

According to the results, the application of humic acid as seed treatment and top-
dressing plus basal nitrogen fertilizer application or rhizobium inoculation plus nitrogen
fertilizer basal-dressing and top-dressing application induced proper grain yield in Hobbit
and L17 cultivars of soybean.
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Figure 1. Effect of fertilizer and soybean cultivar interaction on grain and biological yield. Control: no
fertilizer application; Rhizobium: seed inoculation with rhizobium; N Basal+ N Top: basal-dressing and
top-dressing nitrogen fertilizer application; Rhizobium+ N Basal+ N Top: Rhizobium seed inoculation
plus basal-dressing and top-dressing nitrogen fertilizer application; HA Seed + HA Top: seed treatment
with humic acid plus top-dressing of humic acid; HA Seed + N Basal + HA Top: Seed treatment of humic
acid plus nitrogen basal-dressing plus humic acid top-dressing application. Different letters indicate
significant differences at the 5% level based on Duncan's multiple range test.
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