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Background and objectives: Wheat is one of the most widely used
crops in Iran and the world, which provides about 60 to 70% of
human food energy. In sustainable soil management, in addition to
soil fertility, it is also important to maintain the balance of its
nutrients. In general, reducing the use of chemical fertilizers is
necessary to maintain yield and maintain the beneficial properties of
the soil, as well as to contribute to the sustainable production of
wheat as a strategic product of the country. For this purpose, this
study was conducted to investigate the effect of combined use of
organic fertilizers and phosphorus on wheat properties and the
purpose of reducing the use of chemical fertilizers in order to
maintain yield and maintain useful soil properties and ultimately
protect the environment.

Materials and methods: This experiment was carried out in a field
located in Sarbisheh city in 2020 year using Arg wheat cultivar as a
split plot and based on a randomized complete block design with
three replications. In this study, the application of organic fertilizer at
5 levels in the main plots before planting and the use of phosphorus
based on soil test at 4 levels in the sub-plots was done simultaneously
with planting with a tiller. In this experiment, plant height, number of
leaves, leaf area, plant dry weight, number of tillers, number of
spikes per plant, grain yield and protein percentage were measured.

Results: The highest plant height was related to the level of non-
application of phosphorus fertilizer and the level of 20 tons per
hectare of local compost with a 32.8% increase compared to the
control level. It was observed that in the interaction of organic
fertilizer and phosphorus fertilizer, the highest leaf area of wheat was
related to the level of 20 tons of local compost fertilizer combined
with 100% phosphorus fertilizer. It was found that the highest plant
dry weight was 20 tons per hectare of local compost, which caused a
50% increase in this trait compared to the control. Also, in the
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treatment of phosphorus fertilizer, it was found that the highest
amount of plant dry weight at the level of 100% of the recommended
amount was 4.48 g, which was 34.5% higher than the control level.
The interaction of the two factors tested showed that the highest
number of tillers was related to the level of 150 kg of phosphorus
fertilizer and the level of 20 tons per hectare of local compost, which
caused an increase of 1.3 times compared to the control level. The
level of 25 tons of manure per hectare increased the number of spikes
per plant by 13.7% compared to the control. Also, the level of 20 tons
of local compost increased this trait by 15.6% compared to the
control. The simple effect of phosphorus fertilizer was observed that
the levels of 150 and 100 kg / ha had the highest number of spikes.
Phosphorus fertilizer treatment showed that the highest grain yield at
the level of 150 kg / ha was 6117 kg / ha, which was an increase of
39.6% compared to the control level.

Conclusion: The results of this study showed that the effect of
different fertilizers on most of the studied traits such as plant height,
leaf area, leaf and plant dry weight, grain yield and grain protein
percentage were significant. The most positive effect on most of the
traits due to the simple effect of treatments was local compost
treatment and had better results than manure and phosphorus
fertilizer.
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Table 2- Results of chemical analysis of cow manure and locally produced compost, used in the experiment as
sources of organic fertilizers
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Table 3- Analysis of variance (mean squares) for the effect of organic and phosphorus fertilizers on some
morphological and physiological traits of wheat.
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Figure 1- The effect of applying different amounts of phosphorus at different levels of organic fertilizers on plant

height of wheat in Sarbisheh region, Iran. Means with letters in common (on the columns) are not significantly
different based on the LSD test at the 5% probability level.
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Figure 2.The effect of applying different amounts of phosphorus at different levels of organic fertilizers on plant leaf
area of wheat in Sarbisheh region, Iran. Means with letters in common (on the columns) are not significantly different
based on the LSD test at the 5% probability level.
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Table 4- Mean comparisons of simple effects of organic and phosphorus fertilizers on yield, yield components and
protein content of wheat.

S S5 035 Wy s e slaw €l 1 055 als 3 Sas
bles (5 Number of (D) Gsa r ¢, S5k8)  (R202) e
Treatments Dry weight in spikes per 1000 grains Grain yield Protein (%)
Plant (g) plant Weight (g) (kg/ha)
S osS
Organic fertilizer
A2 3.05¢ 1.08 33.98° 44224 10.02¢
No fertilization
AL 3.59¢ 1.15% 35.75% 5024¢ 10.38°
15 t/ha cow manure
PR
S8 e 418 1.25° 37.32% 56840 10.86°
25 t/ha cow manure
s 3.920 1.15% 36.15% 5282b¢ 11140
10 t/ha compost
oS 2T 4.58 1.28 38.01° 6278 11.97°
10 t/ha compost
b 355
Phosphorus fertilizer
OBSa 0S50 3.33¢ 1.07° 34.93 4381 9.95¢
0 (kg/ha)
GBS 2 p 5508000 3.63¢ 1.18% 35.91% 51710 10.59°
50 (kg/ha)
OB 0 SN 4.02° 1.23° 36,69 5683 11.13°
100 (kg/ha)
Ui S ks ner 4.48 1272 37.450 61172 11.83
150 (kg/ha)

AL a b gl pme sl Ao 53 0 ezl mla 53 LSD Opoil el 5 S rie Gg o gl la Kl (6555 Jless a6l 5 Ot o 3
In each column and for each fertilizer treatment, the means with similar letters do not differ significantly at the 5%
probability level, based on the LSD test.
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Figure 3— The effect of applying different amounts of phosphorus at different levels of organic fertilizers on the
number of tillers per plant in Sarbisheh region, Iran. Means with letters in common (on the columns) are not
significantly different based on the LSD test at the 5% probability level.
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Figure 4- Mean comparison of the simple effect of organic fertilizers on wheat grain yield in Sarbisheh region, Iran.
The means that have simillar letters do not differ significantly at the 5% probability level, based on the LSD test.
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Figure 5— Mean comparison of the simple effect of phosphorus fertilizer on wheat grain yield in Sarbisheh region,
Iran. The means that have simillar letters do not differ significantly at the 5% probability level, based on the LSD test.
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