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Table 2- Chemical properties of fresh manure and azocompost
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Unit manure Azocompost
Property 2010 2012 2010 2012

P 8.7 9.1 8.2 7.9

pH
oSl colan (dS.m™) 215 20.7 1.9 2.2
Electrical Conductivity

Organic matter Ji sl 48.6 50.2 24.7 25.9
Organic carbon i o8 28.9 29.6 17.5 19.2
Available N s b 53955 . 1.3 14 1.2 1.4
Available Na s 6 e (%) 1.2 0.9 ND? ND
Available P s J6 jaus 0.63 0.71 0.53 0.81
Available K mos J6 pulsy 25 2.1 0.79 090
Available Fe s L5 ] 7332 6878 1177 954
Available Zn oz 16 &, . 108.4 96.7 28.8 36.7
Available CU o s b6 e (mg-kg™) 179 14.7 330 234
Available Mn s 6 35 284.0 293.4 360 440
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Table 3- Analysis of variance for the effects of different parameters on the measured traits in canola and wheat
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L Sieam 5,5es AR SB i S Il op i
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\i;r o 1 12541.8" 805253.4" 238.818™ 0.00239" 000277 1 105.98"
F;J;JI’IC;’IZ v 4 125764.0 26705.7 36.736 0.00027 0.01912 4 4.09
gl
Ciop rotation (CR) 1 343884.4™ 98551.6™ 13.982 0.00080"  0.08003™ 1 0.55"
;:L; Xc“é:‘ 1 26404.7 3824 5™ 15.885™ 0.00034™  0.00020" 1 0.10"
F({:;ﬁ’lcaf:;)n“xr < CR) 4 94768.1 471838 31.647 0.00161 0.02949 4 1.40
o Lo x x x ok ox ok
F";fiﬁzir atments () 8 113508268  5802438.2 6256.027 0.02387 0.25442 7 181.37
ggf F Rl 8 78114.2 17828.2 21.390" 000003 0.00079 7 1.19"
v ”f F“L‘”M xd 8 5839209  215981.0™ 193.921™  0.00070°  0.02177" 7 12.93™
o X gl x
v ”f R i"; ok J 8 67400.7 12777.9% 34,542 0.00009"  0.00055™ 7 0.86"™
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Statistical analysis of dry matter yield (DMY), seed yield (SY), total N uptake (TNU), soil nitrogen (SN), soil organic carbon (SOC),
ns: not significant at the 0.05 or 0.01 probability levels. agronomic efficiency (AE).
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("and ™ and ns: Significant at the 0.05 and 0.01 probability levels and non-significant, respectively).
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Fig. 1- Regression relationship between seed yield with dry matter yield, total nitrogen uptake, soil nitrogen and soil organic
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Introduction

Environmental concerns are raising due to nutrient leaching resulting from agricultural activities. There are new
researches activities focusing on the practical management options for lowering nutrient runoff and leaching to the
ground water. Alternative farming strategies such as organic and integrated fertilizer management, are being promoted
recently because these managements minimize the environmental devastation.
Materials and Methods

This research was carried out at the Experimental Farm of Agronomy Department, Faculty of Agriculture, Tarbiat
Modares University, Tehran, Iran (35°41'N, 51°19'E, 1215 m above sea level), during 2010-2013 growing seasons.
Research farm was subjected to shallow plowing in Sep 2010 following by disk to be fully prepared for cultivation
practice. Weed control was done chemically by application of Trifluralin (PubChem: 5569, 3.5 lit ha') afterward weed
biomass using a disk incorporated into the soil. Total area for each experimental unit was 12m? (4mx3m), the distance
between each adjacent plot was one meter. There were 2m gaps between the blocks and 1m alley was also established
between each plot to prevent any interferences. The experiment was conducted with a split-plot layout based on a
randomized complete block design with three replications. Crop rotation (Canola-Soybean-Wheat (C1) and Canola-
Wheat (C2)) provided the whole-plot treatments with nine fertilization management (F1: urea, F2: urea + zeolite, Fs:
composted manure, Fs: composted manure + zeolite, Fs: urea + composted manure, Fg: urea+ composted manure +
zeolite, F7: urea+ azocompost, Fs: urea+ azocompost + zeolite and Fq: Control) providing the sub-plots.
Results and Discussion

The variance analysis showed that fertilizer treatment main effect and interaction effects of year x fertilizer
treatments, significantly affected all parameters including dry matter yield (DMY), seed yield (SY), amount of nitrogen
absorbed (TNU), soil nitrogen (SN), soil organic carbon (SOC), nitrogen crop efficiency (AE) in both crops (Canola
and Wheat) (Table 3). As shown in Table 4, the Fe fertilizer treatment in 2012 had the highest DMY (6885 kg.ha*) and
SY (3571 kg.ha*) for canola, also Fs for wheat produced the highest DMY (7365 kg.ha) and SY (4001 kg.ha) in
2013. The maximum TNU was found in the Fg treatment, whereas the minimum TNU was obtained in Fq for canola and
wheat (Table 4). The maximum SOC (1.22 and 1.26) was observed in the second year by the Fe fertilizer treatments
while the lowest soil organic carbon (0.1294 and 0.1201) were observed in Fg in canola and wheat, respectively (Table
4). In the F¢ fertilizer treatment, 16.6 and 21.0kg for canola, and 19.9 and 26.3kg for wheat of seed yield were obtained
per 1kg of applied N during 2010-2012 and 2011-2013, respectively.
Conclusions

The results of this study showed that the application of organic matter resulted in increased yield of rapeseed and
wheat during the four-year period of the experiment. The highest grain yield was obtained from integrative treatments
with combining zeolite. Application of zeolite in all fertilizer treatments resulted in increased both crops yield, nitrogen
efficiency, absorbed nitrogen content, organic carbon content and soil nitrogen. Organic matter alone or in combination
with mineral fertilizers resulted in an increase in the organic carbon content and nitrogen content of the soil and
eventually increased yield in both crops. There is a positive and significant relationship between soil properties and
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grain yield indicating that organic fertilizers improve the growth of the plant and ultimately the grain yield, by
improving these indices. The results showed that using manure and zeolite is a suitable method for reducing the
application of chemical fertilizers and improving stability in agricultural systems. Our results demonstrated that organic
amendments and zeolite in combination of chemical fertilizer could be useful methods to achieve sustainable

agricultural systems.
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