Journal of Horticultural Science
https:// jhs.um.ac.ir R

Research Article

Vol. 36, No. 2, Summer 2022, p. 505-518
B

Evaluation of Characteristics of Municipal Waste Compost Enriched with Blood
Powder, Bone Powder and Phosphate Soil and Its Impact on Spinach (Spinacia
oleracea L.) Growth

J. Ahooee!, A.R. Astaraei™® A. Lakzian®®, R. Khorassani(*

Received: 19-10-2021 How to cite this article:

Revised: 01-11-2021 Ahooee J., Astaraei A.R., Lakzian A., and Khorasani R. 2022. Evaluation of

Accepted: 24-11-2021 Characteristics of Municipal Waste Compost Enriched with Blood Powder, Bone

Available Online: 21-08-2022 Powder and Phosphate Soil and Its Impact on Spinach (Spinacia oleracea L.)
Growth. Journal of Horticultural Science 36(2): 505-518. (In Persian with English
abstract)

DOI: 10.22067/JHS.2021.72864.1097

Introduction

Management of municipal wastes as well as their reuse is one of major concerns of researchers in recent
decades due to the expansion of urbanization and increase in production of municipal waste. Composting and use
of municipal waste is one of the solutions used in the management of these materials. Implementation of various
additives to enrich and improve the properties of the produced compost is one of the common methods to
increase the efficiency of produced compost. Different organic and inorganic compounds are used to enrich the
produced compost. The aim of this study was to investigate the effect of two organic compounds (blood powder
and bone powder) and a mineral compound (phosphate soil) on the composting properties of municipal waste. It

was also our goal to find the effect of these treatments on growth characteristics and concentration of nutrients in
shoot of spinach was evaluated.
Materials and Methods

This research was conducted in two stages. The purpose of the first part was to investigate the effect of
organic and inorganic additives on the properties of municipal waste compost. Experimental factors included
four types of composts including control compost (without additives); compost plus 1% blood powder; compost
plus 1% bone powder and compost plus 5% phosphate soil. After sieving the waste and removing the waste
leachate, about 60 kg of waste was weighed for each treatment and placed in plastic barrels with a volume of 100
liters for better control of aeration conditions. The compost ripening factors were stable after 90 days, when it
was screened and materials were separated, then some of its properties include acidity, electrical conductivity,
organic carbon, total nitrogen, C/N ratio, iron, humic acid, fulvic acid, and other parameters including
humification ratio, humification index and degree of polymerisation were measured. In the second phase, the
effect of compost enriched with blood powder, bone powder and phosphate soil treatments was compared with
control treatment (without compost) on growth characteristics and nutrient concentrations in spinach shoots in a
greenhouse experiment. For this purpose, pots (with a diameter of 25 cm and a height of 30 cm) were packed
with 8 kg of soil in which enriched composts was mixed in 5 g compost/kg of soil ratio. After preparing the pot,
the humidity reached 65% of the field capacity and after 25 days, 6 spinach seeds (Spinacia oleracea L.) were
planted. After 50 days of planting, the plants were harvested and parameters such as shoot dry weight, leaf area,
nitrogen, iron and phosphorus were measured.

Results and Discussion

Results of enriched compost showed that the highest amount of reduction in EC (with 14.5%) and OC (with
8.9%) was resulted in phosphate soil treatment and the highest reduction in C/N ratio (with 46.8%) was related
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to blood powder treatment. Regarding to the other variables, the highest N and Fe concentrations was related to
the blood powder treatment with 2.5% and 706.6 mg/Kg and the highest P content with 1.66% was observed in
phosphate soil treatment which had a significant difference with control. Regarding to the Humification indices
the highest difference with the control treatment in Fulvic acid content with 24.5% was related to bone powder
treatment, that of Humic acid content with 32.4% and Polymerization rate with 43% was related to phosphate
soil. In this experiment, the amount of organic carbon was expected to increase in blood powder and bone
powder treatments, which was not the case. This may be due to the effect of these treatments on increasing
microbial activity such as microbial respiration and increasing the decomposition of organic carbon which
ultimately leads to a decrease in the amount of organic carbon. The increase in EC in organic treatments
compared to inorganic treatments may be due to weight loss of organic matter and release of various mineral
salts. The effect of experimental treatments in the greenhouse section also showed that highest difference in plant
dry weight compared to the control was related to the blood powder treatment with 59% increase and regarding
to the leaf area with 31.9% increase through application of the blood powder and phosphate treatments. The
highest amount of Fe and N absorption in spinach shoots was also observed in blood powder treatment with
1177 mg/Kg and 3.13% respectively. Phosphate soil with high amounts of phosphorus increased the amount of
this element in the shoots of spinach. The two combinations of blood powder and bone powder caused a
significant increase in these elements in the compost and in most of the measured parameters, due to their high
amounts of nitrogen and iron. These two organic substances were significantly different from the control.
Conclusion

The results of this study showed that the enrichment of municipal waste compost using organic and
inorganic additives can compensate for the lack of some elements in the compost and further increase the growth
of spinach. Adding blood powder increased the concentration of iron and nitrogen in the shoot and decreased the
C/N ratio compared to the control treatment. Also, the positive effect of phosphate soil and bone powder are
effective in increasing the phosphorus content of compost. In addition, the combination of phosphate soil with
municipal waste compost due to the formation of more stable materials such as humic acid and folic acid
prevents their subsequent wastage. Finally, it can be concluded that in this experiment, two treatments of blood
powder and phosphate soil have the best effect on enrichment and they had increased growth characteristics of
spinach and in general, and blood powder was selected as the best treatment.
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Table 5- ANOVA for the effectof municipal waste compost enriched by blood meal, bone meal and phosphate soil on some
traits of spinach plant
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Ol s o s
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CV (%)
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ns, *, **: non-significant and significant at 5% and 1% of probability levels, respective
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Table 6- The effectof municipal waste compost enriched by blood meal, bone meal and phosphate soil on some traits of
spinach plant
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In each column, means with same letters have not significant difference at 5% of probability level by Duncan test
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