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Abstract

Introduction: After cereals, oilseeds are the s%ond most imgortant source of energy for human
societies. Since a large part of the oil used in the c@try iS% d from abroad, the cultivation of
oilseeds, including soybeans, and their proper mana order to increase yield, is very
important. Phosphorus is considered the second limiti ngt growth after nitrogen, and
every year, large amounts of phosp i i zers ecome insoluble after entering the

inoculation of phosphate biofertilizer on growth and consumption of phosphorus chemical fertilizer
in Parsa soybean in 2 9%t th&wesearch farm o Yasouj University located in Dashtrom. This study
was conducted tQevalaate th al fungus, inoculation of phosphate biofertilizer on
growth and cons!ﬁ%’

farm of Yasouj Uni in Dashtrom. The experiment was conducted as a factorial based
comple s with three replications. Test treatments include phosphorus

chemical fertili
and biologica
Pseudomonas bact
biofertilizer and myc

rus fertilizer at 4 control levels, phosphate bio-fertilizer including
mycorrhiza fungus (Glomus mosseae L.) and the combined use of phosphate
hizal fungus.

ia

Results and Discu :The results showed that the interaction effect of the applied treatments on
the leaf area index was significant and the consumption of 180 kg.ha™ of chemical fertilizer along
with inoculation with phosphate biofertilizer + mycorrhizal fungus increased the leaf area index by
112.61% compared to the control. Inoculation with phosphorus biofertilizer had a significant
increasing effect on the concentration of nutrients in shoot and seed. The highest increase in the
concentration of nutrients in shoot and seed was related to inoculation with phosphate biofertilizer +
mycorrhizal fungus and the lowest was related to the control. The interaction of phosphorus
chemical fertilizer and biological phosphorus fertilizer on grain yield was significant. The highest
seed yield (2085 kg.ha™) was obtained with the consumption of 180 kg.ha™ of triple superphosphate
and inoculation with phosphate biofertilizer + mycorrhizal fungus, and the lowest seed yield (971.67
kg.ha™) was obtained at zero level of chemical fertilizer and and biological fertilizer control
treatment. The results showed that with the increase in the use of chemical fertilizers, the
phosphorus use efficiency decreases. At the level of 60 kg of superphosphate fertilizer used, the


https://doi.org/10.22055/ppd.2025.48406.2231

application of phosphate biofertilizer + mycorrhiza could create a significant increase in this
attribute compared to other levels of biofertilizer and it had a 38.17% increase compared to the
control.

Conclusion:Therefore, in this research, the incorporation of phosphorus biofertilizers, including
phosphate dissolving bacteria and mycorrhizal fungi, increased vegetative growth and improved
seed yield and plant oil yield, and improved phosphorus utilization efficiency in soybeans. While
with the increase in the consumption levels of phosphorus chemical fertilizers, the efficiency of the
use of biological fertilizers decreased significantly.

Key words: Bio-fertilizer, Grain yield, Leaf area index, Nitrogen, Phosphorus remobilization.
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Table 1- Physicochemical properties of soil at the site.

Soil texture pH (EC) (ds.m™) Organic carbon(.) Total nitrogen ¢/) ® (K) (Fe) (Zn)
A

(mg. kg™)

99 10.4 0.6

loamy clay 7.9 0.6 0.9 0.09

Table 2- Results of analysis of variance and mean square of elements nitrogen, phosphorus, potassiq, iron an ents in shoot and grain soybean under

the influence of chemical and biological phosphorus fertilizers
S.0.V df Shoot N GrainN  Grain P GrainP  ShootK  Gr Grain Fe  Shoot Zn Grain Zn

Replication 2 0.15™ 0.24™ 1.02" 0.88™ 1.94™ 0.006™  0.00006™ 0.00001"™

Phosphorus chemical (PC) 3 6.77" 43337 52387 145197  1.37® 0.008™  0.00022 0.00025"™

Phosphorous bio-fertilizer 3 12.35” 11.61° 5.13 26.48" . 1.19°  0.0409 0.051” 0.00020°  0.00019"

(PB)

PCxPB 9 1.39™ 1.47™ 0.94"™ 0.45™  0.0046™ 0.003™ 0.00003™  0.000009"™

Error 30 1.1 4.83 W 036 00076 0.003  0.00006 0.00002

C.V (%) 10.84 12.71 . . 1.09W% E[.68 18.15 13.09 19.16 1.17

** and * indicate the existence of a significant differen(«ﬂ , respectively, and ns indicates the absence of a significant difference.

Table 3- Mean comparison the effect of chemical and biological ph on the concentration of nitrogen, phosphorus, potassium, iron and zinc

i | parts and grain soybean
Shoot N Grainy, Shoot K Grain K ShootFe  GrainFe ShootZn Grain Zn
Treatment T
mg. g
" 0 8.76° . . - 12.38°  041° - 0.035° 0.063°
EEE T 60 931 Wy 14.42° - 12.86™ 0.52° - 0.039% 0.066™
ES=< 120 10. . 17.18° - 13*  05® - 0.042° 0.070%
% 85 g 180 10.17° : 17.67° - 13.55°  0.44™ - 0.045° 0.073
o

o Control 8.16" : : 12.89° 7.5° 12.53° 0.4° 0.35°  0.035° 0.062"
S48 BP 9.92° 35,99% 8.25 14.87° 8.36" 12.89®  0.53° 041°  0.040" 0.069"
235 = MF 10.12° 36,80%° 8.53 15.09% 8.58% 13.15° 0.43" 0.8 0.042° 0.069°
é 58 BP + MF 10.4% 38.94° 9.15% 16.50% 9.18% 13.23% 0.49% 0.49*  0.045° 0.072°

BP= Behroshd Phosphate. MF= Mycorrhiza fungi, BP + MF= Behroshd Phosphate+ Mycorrhiza fungi,
In each column, the averages with at least one common letter have no significant difference at the 5% probability level based on the LSD test.
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Table 4- Results of analysis of variance and mean square of leaf area index, yield and qi under the

effect of chemical and biological phosphorus fertilizers.

SOV df LAI Grain yiel il yield
Replication 2 2387 2643333% 1585.29™
Phosphorus chemical (PC) 3 5.56 49381.13
Phosphorous bio-fertilizer (PB) 3 2.227 19579.83"
PCxPB 9 0.26 2202.88"™
Error 30 ‘QOB 14828.33 1371.62
C.V (%) 0.8 7.03 10.84
** and * indicate the existence of a significant difference a of W% and 5%, respectively, and
ns indicates the absence of a significant difference. “‘
Control m Behroshd ' = Control m Behroshd
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Figure 1- Mean parison the interaction
effects of chemical f@nd biological phosphorus
fertilizers on sgybean leaf area index
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Chemical phosphorusfertilizer (Kg/ha)

Figure 2- Mean comparison the interaction

effects of chemical and biological phosphorus

fertilizers on soybean yield




Table 5- Comparison of the average effect of different levels of chemical and biological phosphorus fertilizers

on oil yield
Factors Factors levels Oil Yield (Kg.ha™)
0 265.15°
Phosphorus chemical 60 321.87°
fertilizer (kg.h™) 120 361.42"
180 417.22°
Control 289.33°
Phosphorous BP 338.18°
biofertilizer MF 351.16°
BP + MF 386.99¢

In each column, the averages with at least one common letter have no significant
probability level based on the LSD test
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Table 6- Results of analysis of variance and mean square of phosphorus use efficiency and phosphorus
remobilization under the effect of chemical and biological phosphorus fertilizers.

S.0.V df Phosphorus use efficiency Phosphorus Remobilization
Replication 2 0.88™ 12.797
Phosphorus chemical (PC) 2 6211.88" 0.48™
Phosphorous bio-fertilizer (PB) 3 1221.08" 7.86
PC<PB 6 432.26" 0.39
Error 22 77.58 0.73
C.V (%) 13.95 26.49

** and * indicate the existence of a significant difference at the level of 1% and 5%, respectively, and ns indicates the
absence of a significant difference.
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