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Introduction

One of the most significant agricultural challenges in arid and semi-arid regions is the decline in organic matter
in agricultural soils, which leads to reduced crop yields and increased production costs. This depletion is primarily
due to the annual removal of soil nutrients through crop harvesting and the extraction of organic matter. Farmers
often remove straw and stubble from the field along with the grain harvest, and to prepare the field for the next
planting or to control pests and diseases, they frequently burn the remaining straw. These practices contribute to a
reduction in soil fertility over time. One of the most important effective factors in sustainable agriculture is plant
nutrition using nutrients in the soil. Sustainable production requires efficient and effective use of on-farm resources
such as plant residues after harvest. The need to reduce the costs of fertilizing agricultural products by using
renewable resources has revived the use of organic fertilizers worldwide. Vermicomposting is one of the promising
processes for producing organic fertilizer with high nutritional value, which not only increases agricultural
productivity, but is also a cost-effective strategy for waste management without pollution.

Materials and Methods

In this study, the corn (Zea mays L.) variety Fajr or K.S.C 260 was used. This experiment was conducted in
2016-2017 growing season based on randomized complete block design with three replications at the Agricultural
Research Institute of Zabol University. The experimental treatments include different levels of integrated organic
fertilizer management system in ten levels: no fertilization, 30% wheat residues, 60% wheat residues, 90% wheat
residues, 30% vermicompost, 60% vermicompost, 100% vermicompost, 10% vermicompost+ 90% wheat residues,
40% vermicompost+ 60% wheat residues and 70% vermicompost+ 30% wheat residues. Acid detergent fiber (ADF)
cell wall contribution includes cellulose and lignin, and dry matter digestibility (DMD) were measured in corn
plants. Meanwhile, the amount of organic carbon, nitrogen, phosphorus, potassium, calcium, sodium, magnesium
and sulfur in the soil were measured, too.
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Results and Discussion

According to the obtained results, the integrated organic fertilizer management system showed significant effect
on the organic carbon, nitrogen, phosphorus, potassium, calcium, sodium, magnesium and Sulphate. Additionally,
the integrated organic fertilizer management system showed no significant effect on ADF and DMD of corn. The
highest and lowest amount of DMD (56.35%) and ADF (16.40 g.kg™ DM) in corn, were observed due to the
treatment of 60% of wheat residues and treatment of 70% vermicompost + 30% wheat residues, respectively. The
highest amount of organic carbon (0.212 %) and phosphorus (5.07 mg.lit™) were achieved in the integrated system
of 10% vermicompost + 90% wheat. Although, there were no significant difference statistically compared to the
treatment of 70% vermicompost + 30% wheat residue. The highest and lowest percentage of soil nitrogen was
observed in the integrated system of 70% vermicompost+ 30% of wheat residues (0.063%) and no fertilization
(0.020%) respectively. In the present study, adding organic matter to the soil increased soil phosphorus. The
mineralization and mobilization of phosphorus is due to the presence of microorganisms and enzymes that dissolve
phosphorus in the intestines of earthworms.

The highest amount of potassium (0.37 meq_lit), sulphate (11.29 meq.lit') and calcium (6.33 meq_lit?) in corn,
were observed in the treatment of 10% vermicompost+ 90% wheat residues, 70% vermicompost + 30% wheat
residues and the treatment of 30% wheat residues, respectively.

Conclusions
In general, the integrated system caused a significant increase in the amount of organic carbon, total nitrogen,
available phosphorus, available potassium, calcium and magnesium in the soil. Organic materials increased the
ability of absorbing nutrients and increased the quality of corn forage by increasing DMD and reducing ADF. The
results of this research demonstrated that the integrated system of 70% vermicompost and 30% wheat residue
exhibited significant advantages in the characteristics under investigation, outperforming other treatments in the test
area.
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Table 2- Chemical and physical characteristics of the test (experimental) site soil
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Table 7- Mean comparison of the effect of integrated organic fertilizer management system on the quality characteristics of
corn forage and soil elements

1365 o prte (Aali e Bk gm )d Jalomoli BLJI o3bo i Cubd S onsS e o
Integrated organic fertilizer Sl S Organic C N (%“) P (mg.lit
management system ADF (g.kg': DM) DMD (%) (%) b

(32L3) 23355 e 29.37 51.875 0.0902¢ 0.02009  3.56%

Without fertilization
P sbla /\‘ 21.39%¢ 52.02° 0.1536b¢ 0.0300f 4.41%¢

30% wheat residues
oS St Ar 29.30% 53.18% 0.1183¢ 0.0400c¢  3.943¢

30% vermicompost
oz e 8 17.40¢ 55.824 0.1136% 0.0500P 3.33¢

60% vermicompost
P bl /; 21.003bc 56.352 0.0897¢ 0.0366%f 4.343¢

60% wheat residues
P bl M_' 19.630 53.482 0.1553bc 0.0466% 4.528¢

90% wheat residues
CusgeeS t)9 e 20.03% 54,802 0.1183% 0.0366%f  3.750¢

100% vermicompost
5 Sl S8+ CamgeaSipnsy 11 22575 54.25% 02125 0043 54

10% vermicompost + 90% wheat residues
PAS SLIBT + CusgeaS ga,gV- 16.40¢ 56.012 0.2022@ 0.0633% 4582
70% vermicompost + 30% wheat residues

PAS LR 77+ o+ CusgeS o5/ 17.95¢ 54.202 0.1661%°¢ 0.0333¢f 3.94%¢

40% vermicompost + 60% wheat residues

5,05 6 )b me OIS do > ey Jlass] paws )3 5SS yg0j bl Al oo S jtie By G JBlas clyls 45 g pa g3 ola Sl %
* The means, in each column, similar letters show that there is no significant difference according to the duncan's test at
the level of 5% probability
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Table 8- Mean comparison of the effect of integrated organic fertilizer management system on the soil elements

1395 St (il s i oaeliy oS me  Ollgu
| . o Na K Ca Mg S04
ntegrated organic fertilizer management system (meq lit) (meqlit) (meglit) (meglit?) (meq.lit?)

(2813) 22355 pac 25497 0316+ 3.24° 6.05°  7.58%

Without fertilization
piS LG 7Y 1891 02534 £33 10.95¢  7.39%

30% wheat residues
SesgeeSionsy 17 1500° 0253  3.16° 789 7.10%

30% vermicompost
w’*‘g‘f)’ “- 14.87°¢ 0.226¢ 3.530c 7.04f 4.95b

60% vermicompost
piS L& 77 1812 0320 418*  959¢ g4

60% wheat residues
PiS LT 1954  0240%¢ 542 930¢ g3

90% wheat residues
CuogeaS sy 1V 02167  409%¢ 1213 576"

100% vermicompost
P U A+ CungeaS pnyy 11 2226 03700 559  1057°  10.67°

10% vermicompost + 90% wheat residues
PS5 M 1Y+ CusgeaS onsy 1V 0326  595% 1137  11.29°
70% vermicompost + 30% wheat residues

PS5 Ll 77 & ComsiaS ony9 1Y 0186¢  4.00%°  7.48F 461

40% vermicompost + 60% wheat residues

5505 6l gime S so ) iy Jlesn] pans 53 5S5Is (g0l wliolp didl oo S piie By S Bl (s 457 e yb pd olapSSle
* The means, in each column, similar letters show that there is no significant difference according to the duncan's test at
the level of 5% probability
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(Huang et al., 2012; Heydari et al., 2013; Agegnehu et
al., 2016; Akbari & Modarres-Sanavy, 2019;

Soltanzadeh et al., 2022)
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