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Abstract

Conversion of organic matter of municipal waste into compost and its use
in agriculture, in addition to reducing pollution and improving the quality
of the environment can be effective in improving soil fertility. In this
study, the effect of different amounts of this type of compost on yield
components, grain yield, oil percentage, nitrogen use efficiency and green
water use efficiency of winter canola was investigated under a
randomized complete block design with 6 treatments and 3 replications.
The required experiments were conductrd during a canola growing season
in a research farm in Sari city in Mazandaran province. Experimental
treatments were compost application at the rate of 10 and 25 tons per
hectare (C10 and C25), chemical fertilizer consumption at the rate of 500
kg per hectare (F500), two combined treatments at 0.5 tons of compost
per hectare with 400 kg of chemical fertilizer per hectare (CO .5F400) and
0.2 tons of compost per hectare with 400 kg of chemical fertilizer per
hectare (C0.2F400) and control treatment (Control). At the end of the
growing season, number of plants per square meter, number of pods per
plant, number of seeds per pod, 1000-seed weight, grain yield, nitrogen
uptake by the plant and canola oil content were measured and analyzed
by SAS software. Also, the green water use efficiency and nitrogen use
efficiency were calculated. Based on the results of analysis of variance,
the treatments significantly affected on the number of lateral branches,
number of pods, number of plants and grain yield was significant. The
highest number of lateral branches per plant and the highest number of
plants were obtained in F500 and C25 treatments, respectively. The
number of pods and grain yield in F500 treatment were significantly
different from its value in control and C10 treatments. The highest amount
of seed oil was related to F500 treatment, which was significantly
different from the control treatment. The highest green water use
efficiency was related to F500 treatment followed by and C25. The use of
25 tons of compost per hectare increased the water use efficiency by 0.49
kg/m3 compared to the control treatment. Based on the results, municipal
waste compost can be a good alternative to chemical fertilizers for winter
canola cultivation in paddy lands.
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1. Introduction

Today, a large volume of municipal waste, especially in densely populated areas, has inevitably led the
relevant managers and planners to the proper management of waste disposal. Conversion of organic
matter of municipal waste into compost and its use in agriculture, in addition to reducing pollution and
improving the quality of the environment can be effective in improving soil fertility. Organic matter is
known as one of the pillars of plant nutrition and soil fertility due to its constructive effects on physical
and biological properties of soil and has a significant effect on improving product quality, physical
properties and increasing soil biological activity. Determining the most appropriate amount of compost
added to the soil and comparing it with the use of chemical fertilizers to achieve soil fertility and the
highest yield of canola and its oil content is one of the most important categories of municipal waste
compost.

Results and Discussion: Based on the results of analysis of variance, the treatments significantly
affected on the number of lateral branches, number of pods, number of plants and grain yield. The
highest number of lateral branches per plant and the highest number of plants were obtained in F500
and C25 treatments, respectively. The number of pods and grain yield in F500 treatment were
significantly different from its value in control and C10 treatments. The highest amount of seed oil was
related to F500 treatment, which was significantly different from the control treatment. Comparison of
yield and efficiency of nitrogen consumption in different treatments also shows that C25 treatment was
better in terms of both parameters than other treatments. The highest green water use efficiency was
related to F500 and C25 treatments, respectively. The use of 25 tons of compost per hectare increased
the water use efficiency by 0.49 kg m-3 compared to the control treatment. Based on the results,
municipal waste compost can be a good alternative to chemical fertilizers for winter canola cultivation
in paddy lands. Due to the growing trend of canola cultivation as a winter crop in paddy lands in the
north of the country, the use of urban compost can increase soil organic matter and reduce the use of
chemical fertilizers and reduce environmental pollution.

2.  Materials and Methods

In this study, the effect of different amounts of municipal waste compost on yield components, grain
yield, oil percentage, nitrogen use efficiency and green water use efficiency of winter canola was
investigated under a randomized complete block design with 6 treatments and 3 replications. The
required experiments were conducted during a canola growing season (2016-17) in a research farm in
Sari city in Mazandaran province. Experimental treatments were compost application at the rate of 10
and 25 tons per hectare (C10 and C25), chemical fertilizer consumption at the rate of 500 kg per hectare
(F500), two combined treatments at 0.5 tons of compost per hectare with 400 kg of chemical fertilizer
per hectare (CO .5F400) and 0.2 tons of compost per hectare with 400 kg of chemical fertilizer per
hectare (C0.2F400) and control treatment (Control). Chemical fertilizers included urea (300 kg ha-1),
triple superphosphate (100 kg ha-1), potassium (50 kg ha-1) and sulfur (50 kg ha-1) which were added
to the field at different stages of growth. In treatments with 400 kg of chemical fertilizer, 200 kg of urea
fertilizer was used. At the end of the growing season, number of plants per square meter, number of
pods per plant, number of seeds per pod, 1000-seed weight, grain yield, nitrogen uptake by the plant
and canola oil content were measured and analyzed by SAS software. The means were compared using
Tukey test at 5% probability level. Also, the green water use efficiency and nitrogen use efficiency were
calculated, using the grain yield, the amount of nitrogen used and the evapotranspiration rate.

3. Results
Based on the results of analysis of variance, the treatments significantly affected on the number of

lateral branches, number of pods, number of plants and grain yield. The highest number of lateral
branches per plant and the highest number of plants were obtained in F500 and C25 treatments,
respectively. The number of pods and grain yield in F500 treatment were significantly different from
its value in control and C10 treatments. The highest amount of seed oil was related to F500 treatment,
which was significantly different from the control treatment. Comparison of yield and efficiency of
nitrogen consumption in different treatments also shows that C25 treatment was better in terms of both
parameters than other treatments. The highest green water use efficiency was related to F500 and C25
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treatments, respectively. The use of 25 tons of compost per hectare increased the water use efficiency
by 0.49 kg m-3 compared to the control treatment..

4.  Discussion and Conclusion

Based on the results, municipal waste compost can be a good alternative to chemical fertilizers for
winter canola cultivation in paddy lands. Due to the growing trend of canola cultivation as a winter crop
in paddy lands in the north of the country, the use of urban compost can increase soil organic matter
and reduce the use of chemical fertilizers and reduce environmental pollution
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1) Cheema, M.A. and Malik-MA, M.S. 2001. Effect of row spacing and nitrogen management of
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Effect of Different Amounts of Compost on Canola Yield and Water and
Nitrogen Use Efficiency

Hadi Razzaghian*', Mehdi Jafari Talukolaee®, Abdullah Darzi-Naftchali*, Behrooz Mohsenif, Samaneh
Dousti Pashakolaee®

Abstract
Conversion of organic matter of municipal waste into compost and its use in agriculture, in addition to

reducing pollution and improving the quality of the environment can be effective in improving soil
fertility. In this study, the effect of different amounts of this type of compost on yield components, grain
yield, oil percentage, nitrogen use efficiency and green water use efficiency of winter canola was
investigated under a randomized complete block design with 6 treatments and 3 replications. The
required experiments were conductrd during a canola growing season in a research farm in Sari city in
Mazandaran province. Experimental treatments were compost application at the rate of 10 and 25 tons
per hectare (C10 and C25), chemical fertilizer consumption at the rate of 500 kg per hectare (F500), two
combined treatments at 0.5 tons of compost per hectare with 400 kg of chemical fertilizer per hectare
(CO .5F400) and 0.2 tons of compost per hectare with 400 kg of chemical fertilizer per hectare
(C0.2F400) and control treatment (Control). At the end of the growing season, number of plants per
square meter, number of pods per plant, number of seeds per pod, 1000-seed weight, grain yield,
nitrogen uptake by the plant and canola oil content were measured and analyzed by SAS software. Also,
the green water use efficiency and nitrogen use efficiency were calculated. Based on the results of
analysis of variance, the treatments significantly affected on the number of lateral branches, number of
pods, number of plants and grain yield was significant. The highest number of lateral branches per plant
and the highest number of plants were obtained in F500 and C25 treatments, respectively. The number
of pods and grain yield in F500 treatment were significantly different from its value in control and C10
treatments. The highest amount of seed oil was related to F500 treatment, which was significantly
different from the control treatment. The highest green water use efficiency was related to F500
treatment followed by and C25. The use of 25 tons of compost per hectare increased the water use
efficiency by 0.49 kg/m3 compared to the control treatment. Based on the results, municipal waste
compost can be a good alternative to chemical fertilizers for winter canola cultivation in paddy lands.

Keywords: Green water, Evapotranspiration, Oil content, Paddy field.
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