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Abstract

Introduction: In recent decades, excessive use ofichemical fertilizers to increase the yield of agricultural
products has caused manyyproblems from economic and environmental aspects. One of the ways to
achieve sustainable agrieulture, is the use of organic fertilizers as the most effective method of plant
nutrition in order to increase yielthand harmonize with the environment. Applying organic fertilizer to the
soil is a way togimprove the physical and chemical properties of the soil and improve the availability of
nutrients. On the other handorganic fertilizers have a lower rate of release of nutrients, which can cause
disruption in plant growths, Therefore, in order to create suitable and ideal conditions for plant growth, the
combined use of organicandichemical fertilizers is recommended.

Materials and Methods: This experiment was carried out in the form of two split plots in the form of
randomized complete’block design with three replications in the crop year of 2021-2022 in the research
farm of Agricultural Sciences and Natural Resources University of Khuzestan. The experimental factors
include three planting,dates: November 21st, December 10th, and December 30th in the main plots; Six
levels of combined use of chemical nitrogen fertilizer with organic fertilizer and sugarcane residue
compost include control (without nitrogen and organic fertilizer), 100% nitrogen fertilizer, 75% nitrogen
fertilizer+ 25% compost fertilizer, 50% nitrogen fertilizer+ 50% compost fertilizer, 25% Nitrogen
fertilizer+ 75% compost fertilizer and 100% compost fertilizer in sub-plots and two levels of application
and non-application of growth-stimulating bacteria in sub-plots. After harvesting, soil physicochemical
properties and grain yield were measured.

Results and Discussion: Variance analysis showed that planting date was significant on all traits
including EC, pH and soil specific gravity. The combined effect of nitrogen fertilizer and compost
fertilizer as well as growth stimulating bacteria on all traits was significant at the percentage level. The
interaction of planting date and combined use of nitrogen fertilizer with compost fertilizer was significant
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on soil organic matter traits, soil temperature, soil porosity, number of seeds per square meter, 1000 seed
weight and seed yield. The interaction of planting date in growth promoting bacteria on soil organic
carbon and grain yield was significant. The interaction of the combined use of nitrogen fertilizer and
compost fertilizer in growth-promoting rhizobacteria on organic carbon, pH and specific gravity of the soil
was significant, and the interaction of planting date in the combined use of nitrogen fertilizer and compost
fertilizer with growth-stimulating bacteria on soil organic carbon properties and yield the seed was
significant. Comparison of the average data showed that the highest soil porosity (0.49), EC (4.56 dSm ™)
and organic carbon (1.12 %) were obtained from the soil treated with 100% compost. In general, the delay
in planting and the occurrence of heat stress at the end of the season caused a decrease in grain yield, but
in different planting dates, the combined use of 50% nitrogen fertilizer+ 50% organic-fertilizer compared
to the treatment of 100% nitrogen chemical fertilizer increased wheat grain yield.

Conclusion: The results of the experiment showed that the combined application of nitrogen fertilizer and
sugarcane compost with growth-promoting bacteria had a significant effect on seed yield, so that the
highest seed yield was obtained from the combination of 50% nitrogen fertilizer+ 50%compost. The use
of sugarcane compost increased soil organic matter, porosity and EC.

Keywords: Organic fertilizer, Soil EC, Soil nitrogen, Soil organic carbon
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Table 1- Monthly average of minimum, mean and maximum temperatures and precipitation during wheat growth
cycle imgrowing season of 2021-2022

Minimum temperature

Maximum temperature

Month Q) Mean temperature (°C) Q) Precipitation (mm)
Dec. 10.7 17.2 23.7 44.1

Jan. 6.5 12.5 18.2 65.1

Feb. 7.8 13.6 20.6 13.4

Mar. 1y 18.4 215 4.3

Apr. 147 23.6 325 0

May 20.1 217.7 36.3 0

Jun. 23.8 34.0 44.1 0
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Table 2- Physical and chemical properties of soil (0-30 cm) and sugarcane residue compost

Physical and chemical properties Soil Sugarcane residue compost
EC (dS m™) 2.6 4.1
pH 7.9 8.8
Organic matter (%) 0.4 53.5
N (%) 0.03 0.95
P (mg kg™ 12 50
K (mg kg™ 119 1050
Bulk density (g cm™) 1.21 -
Soil texture Loam.silty clay -
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Table 3- Variance analysis of the effect of usingia,combination of nitrogen with sugarcane residue compost and plant
growth stimulating rhizobacteria under final heat stress conditions for soil nitrogen, soil organic carbon, soil ec, soil

ph, soil specific gravity, soil porosity and wheat yield.

Means of squares (MS)

D : Soil . Specific .
SOV .SO" organic  Soil EC™ Soil pH Soil gravity of SO'I. Grain yield
nitrogen temperature : porosity
carbon soil
Block (R) 2 %0.0002¢ 0.004  0.003 0.05 0.30 0.001 0.0001 3148
Sowing'date (SD) 2“0.006° 0.18”  0.01™ 0.006™  409™  0.0001" 0.00002"™ 19644945
Error (a) 4 0.00005 0.0002 0.009 0.0002 0.08™ 0.0001  0.00001 3560

Nitrogenxcompost(NC)5 0.44~ 0.99” 355
SDxNC 30.00002”50.0008** 0.009™
Error (b) 8 0.0001 0.0001 0.009
Plant growth promoting 1 003"

rhizobacteria (PGPR) 0.05 0.47

587  61.54"
0.0003™  0.43"

0.004 0.15 0.0002

1.10™  27.50"

*

0.72" 0.10** 19980879
0.00004™ 0.000005™ 256507

0.00003 4830

*

0.05" 0.007"  965828™

*

SDxPGPR 2 0.0002™ 0.001” 0.008™ 0.0001™ 0.009™  0.0009™ 0.00001™ 61478
NCxPGPR 5 0.0004™ 0.0006~ 0.01™  0.009° 0.12™ 0.003”  0.0004™ 2685™
SDxNCxPGPR éo.oooos”s 0.0001” 0.009™ 0.0004™ 0.08™  0.00001™ 0.000002"™ 16315
Error (c) g 0.00009 0.00004 0.009  0.003 0.12 0.00007  0.00001 6924
CV (%) - 083 0.89 2.41 0.83 2.54 0.55 0.77 2.36

Ns, * and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Sowingjdate Soil nitrogen (%)

22 Nov. 1.15°

11 Dec. 1.16°

31 Dec. 1.17°
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD
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Table 5- Mean comparison of the average effect of combined application of nitrogenrand,compost fertilizers
with plant growth stimulating bacteria for soil nitrogen, pH, specific gravity and.soil porosity

Combined use of Plant growth promoting Soil Specific gravity Soil
nitrogen with compost rhizobacteria (PGPR) nitrogen (%) of soil (gcm™) porosity

Control Application 0.96' 7577 1.81° 0.31
Not application 0.95‘; 7.84: 1.83: 0.30:

. Application 1.18 7416 1.74 0.34

100% nitrogen Not application 122 737 1.76° 0.33
75% nitrogen+ 25% Application 1.26¢ 6.84" 1.51f 0.42"
compost Not application 31 7.01° 1.60° 0.39¢

50% nitrogen+ 50% Applieation 1.35° 6.579 1.41" 0.46°
compost Not application 1.38% 6.80" 1.48° 0.44°
25% nitrogen+ 75% Application 1.11" 6.27' 1.35 0.48°
compost Not applicatien 1.15° 6.48" 1.40L 0.47°
Application 1.02! 6.11! 1.32 0.49%
100% compost Not application 1.05' 6.24' 1.35 0.49°

Means in each column, followed, by similar letter(s) are not significantly different at 5% probability level using
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Teble 6- Mean comparison of the average interaction effect of planting date and nitrogen and compost fertilizers
with plant growth promoting bacteria for soil organic carbon and grain yield

Sowing Combined use of nitrogen with Plant growth promoting Soil organic Grain yield
date compost rhizobacteria (PGPR) carbon (%) (kg ha®)
Control Application 0.43 2936/
Not application 0.47" 2705¢
. Application 0.61 4942°
0, .
100% nitrogen Not application 0.65 4636°
75% nitrogen+ 25% compost75% Application 0.70" 5007¢
29 Nov nitrogen+ 25% compost (F3) Not application 0:77° 4800°
: o . Application 0.84" 5864°
50% nitrogen+ 50% compost Not application 0.91° 5462°
H H d f
25% nitrogen+ 75% compost ng; pl:)(iziiég;inon 1820 ggg?g
Application 1.07° 3277"
0, .
100% compost Not application 1.12¢ 3069'
Control Application 0.39' 2291
Not application 0.42 2066°
: Application 0.58' 4438°
0, .
100% nitrogen Not application 0'62;1 44831c
75% nitrogen+ 25% compost ng;pl:;?é;ino n 8%9, jgjgc
11 Dec. . . Application 0.79' 4873°
50% nitrogen+ 50% compost Not application 0.85° 4873
. R d d
25% nitrogen+ 75% compost Nﬁp;pl:)(i?(tzﬁinon ggéc gigid
Application 0.99° 2718°
0,
80070 cQPR Not application 1.04° 2564°
Chntrol Application 0.32' 1193'
Not application 0.34 1115
. Application 0.48' 3393°
0, .
10N Ugg=n Not application 0.51' 3173°
- - h a
75% nitrogen+ 25% compost Nﬁp;)pl:)cl?(t::iinon 8219, gg%c
81 Dec. Ny . Application 0.71" 3723
50%itrogen-+ 50% compost Not application 0.72° 3520°
H H d e
25% nitrogen+ 75% compost Nﬁp;pl:)(i?(tzﬁinon gg;c giggf
Application 0.93° 2235¢
0,
100% compost Not application 0.96° 2089"
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using
LSD test
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Teble 7- Mean comparison of the average interaction of plantingrdate and the combined consumption of nitrogen
fertilizer with compost'fertilizer for soil temperature

Sowing date Combined use of hitrogen with compost Soil temperature (°C)
Control 12.75°
100% nitrogen (F2) 9.83:
75% nitrogen+25% compost (F3) 9.66
22 Noverniey 50% nitrogen+ 50% compost (F4) 7.66°
25% nitrogen+ 75% compost (F5) 10.66°
100% compost (F6) 11.83°
Control 15.33°
100% nitrogen (F2) 12.66;’
75% nitrogen+ 25% compost (F3) 12.66
11 Deceg] 50% nitrogen+ 50% compost (F4) 10.66°
25% nitrogen+ 75% compost (F5) 13.91°
100% compost (F6) 14.66°
Control 19.66°
100% nitrogen (F2) 16.663
75% nitrogen+ 25% compost (F3) 16.58
31 December 50% nitrogen+ 50% compost (F4) 13.58°
25% nitrogen+ 75% compost (F5) 17.66°
100% compost (F6) 18.58°

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using
LSD Test



Table 8- Mean comparison of the effect combined use of nitrogen fertilizer with compost fertilizer for soil EC

Combined use of nitrogen fertilizer with compost fertilizer EC (dSm)

Control 3.37"

100% nitrogen 100% nitrogen 3.70°

75% nitrogen+ 25% compost 4.03°

50% nitrogen+ 50% compost 4.26°

25% nitrogen+ 75% compost 4.35

100% compost 4.56°
Means in each column, followed by similar letter(s) are not significantly different at 5% probabilityslevel using LSD

test
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Table 9- Meamcomparison of the average effect of plant growth stimulating bacteria for soil EC and soil temperature

Plant growth promoting rhizobacteria EC (dSm™) Soil temperature (°C)
Application 3.98" 13.11°
Not application 4.11° 14.12%
Means in each columnyfollowed by similar letter(s) are not significantly different at 5% probability level using LSD
test
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