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Abstract. The purposes of this research are to know the level of paddy field degradation, 

mapping level of paddy field degradation and analyze effort of paddy field rehabilitation in 

Beringin Subdistrict of Deli Serdang Regency of North Sumatera Indonesia to increase rice 
productivity. This research was conducted in Medan Krio Village, District Sunggal 

Regency Deli Serdang of North Sumatera. The study was conducted in March to July 2017. 

This research used nonfactorial Randomized Block Design (RBD) with 5 levels organic 

dosage treatment of Compost Waste City, i.e: B0: Control, B1: Dose 1.5% (36,00 ton/ha), 

B2: Dose 3% (72,00 ton/ha), B3: Dose 4.5% (108,00 ton/ha), B4: Dose 6% (144,0 ton/ha). 

The parameters that will be analyzed are the physical, chemical and biological properties of 

soil in paddy fields. The result showed, treatment with Dose 6% (B4) can (1) improve 

physical properties of soil Bulk Density, Porosity and the effective depth of soil; (2) 

increase the C-organic content, N-Total levels of P-Available, CEC soil, and low C/N 

Ratio; (3) increase Soil organic matter and total Microbes. So, Treatment Dose 6% (B4) of 

compost waste city gives the best effect to the physical, chemical and biological properties 
of soil in paddy fields. 
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1 Introduction 

In degraded paddy fields, one of which is indicated by organic matter and low potassium. 

Organic matter has an important role in determining the ability of the soil to support plants so 

that if soil organic matter levels decrease, the ability of the soil to support crop productivity also 

decreases [1]. According to the Agency for Agricultural Research and Development [2], organic 

materials are very beneficial for increasing agricultural production both in quality and quantity, 

reducing environmental pollution, and improving the quality of land in a sustainable manner. 

The role of organic matter is very important  in increasing soil fertility and will determine soil 

productivity. The role of organic matter not only plays a role in the supply of plant nutrients but 
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is far more important for the improvement of physical, biological and the other chemical 

properties of soils such as the pH of the soil, the capacity of the exchange of cations and soil 

anions, soil buffering capacity and neutralization of toxic elements such as Fe, Al, Mn and other 

heavy metals [3]. 

In addition to rice straw compost, there is also municipal waste compost. According to 

Sandrawati et al., [4] municipal waste compost can be made from municipal waste in the form 

of market waste and household waste that has been weathered (composting). It is expected that 

with the proper use of compost, i.e municipal waste compost, the physical properties of the soil 

can be improved, namely the structure and texture of the soil through the formation of more 

stable aggregates, loose and good aeration and soil drainage. 

2 Materials and Methods 

This research was conducted from March 2017 to July 2017in Medan Krio Village, Sunggal 

District, Deli Serdang Regency. Soil analysis was carried out at the Soil and Water 

Conservation and Physics Laboratory and the Technology Research Laboratory of the Faculty 

of Agriculture, University of North Sumatra.  

The study uses a non factorial randomized block design with a dose of organic matter (B) City 

Waste Compost, consisting of 5 (five) levels, namely: B0 = Control, B1 = 1.5% (36.00 tons / 

ha), B2 = 3% (72.00 tons / ha), B3 = 4.5% (108.00 tons / ha), B4 = 6% (144.0 tons / ha). The 

data were analyzed using variance based on the linear model as follows: Yij = µ + ρi + tj + εij 

Where: Yij = Response of observed plants, µ = Common median value, ρi = The effect of the i-

th block, tj = Treatment effect on the j-test, εij = Error effect of the j-treatment and the i-block. 

If the results of the ANOVA show a significant effect, then analysis  proceed to the DMRT test 

at the level of 5% [5]. The parameters measured physical properties: Bulk Density (g /cm3), 

Porosity (%). Chemical properties; Soil pH, C-Oragnik N- Total (%), C/N, P-Available (ppm), 

K2O (mg / 100), CEC (Me / 100), KB (%), biological properties: Organic Material (% ), Total 

Microbes (CFU).  

3 Result and Discussion 

3.1 Effect of organic matterin municipal solid waste to soil physical properties 

The effect of organic matter composting of municipal waste on lowland rice cultivation on soil 

physical properties can be seen from the observation parameters which include soil physical 

properties,  bulk density (g/cm3), and porosity (%) of soil. The results showed that the provision 

of organic matter compost of city waste significantly affected the physical properties of the soil. 

The results are presented in Table 1. The highest Bulk Density is found in the B0 (Control) 

while the lowest in the treatment B4 (6%). The best effect was B4 (6%) but the density was not 

significantly different from the B3 (4.5%).This is due to the top surface layer which is rich in 
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organic matter and has a loose bulk density lower than the solid bottom layer with low humus 

content. The denser a soil, the higher its bulk density, which means that it is more difficult for 

water to penetrate the roots of plants [6].   

Grainy surface soil, is due to the relatively high organic matter content. The granules cause low 

ground leaching density and high total pore. The highest porosity was in the B4 treatment (6%) 

while the lowest was in the B0 (Control) treatment. The highest porosity was in the B4 

treatment (6%) while the lowest was in the B0 (Control) treatment. The effect of the provision 

of organic matter compost municipal waste to the best porosity B4 (6%) but not significantly 

different from the B3 treatment (4.5%). The greater the total porosity value of the soil also 

shows the maximum storage capacity of the water by the soil the greater. The ability of the soil 

to pass water and air does not always correlate closely with its total pore value but is more 

influenced by the percentage of pore size distribution. If the distribution of the pore size of soil 

is dominated by large pores (macropores), in general, the soil has the ability to store moisture is 

low, but this soil has the ability to pass water and air that is large. Porous soil means that 

sufficient soil has pore space for water movement and fading in and out of the soil freely, 

otherwise if the soil is not porous [7].  

Table 1 Soil physical properties Bulk density (g /cm3), Porosity (%), due to the provision 

of municipal organic waste compost. 

Treatment 
Soil Physical Properties 

BD (g/cm3) Prositas (%) 

B0 (Control) 1.13 a 546.60 c 

B1 (1.5 % BO) 1.05 b 57.26 b 

B2 (3 % BO) 1.05 b 57.86 ab 

B3 (4.5 % BO) 1.03 b 58.24 ab 

B4 (6 % BO) 1.03 b 58.78 ab 
Note: Numbers followed by the same letter in the same column indicatewhich is not significant 

based on the Ducan multiple range test at 5% 

3.2 The effect of organic matter in municipal solid waste to the soil chemical properties 

The effect of the organic matter giving municipal compost organic matter on lowland rice 

planting on soil chemical properties can be seen from parameters including soil pH, C-organic, 

N-Total, C/N, P-Available, and soil CEC. The results of the analysis of variance on the 

chemical nature of the data indicate that the provision of organic compost waste has a 

significant effect on the chemical properties of the soil. 

The average difference test results in Table 2 on the soil chemical properties can be seen from 

the observation parameters which include Soil pH, C-organic, N-Total, C/N, P-Available, and 

Soil CEC using Duncan's multiple range test, presented in Table 2 . The average difference test 

results in Table 2 for the chemical properties of soil pH Soil, C-organic, N-Total, C/N, P-

Available, and Soil CEC using Duncan's multiple range test, are presented in Table 2. The 
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highest soil pH is found in B4 treatment (6%) while the lowest was B1 treatment (1.5%). The 

best effect of organic matter compost on municipal waste on soil pH is the treatment of B4 (6%) 

but not significantly different from B2 (3%). 

The addition of immature organic matter will cause the slow process of soil improvement where 

organic waste that has not been decomposed properly will still release organic acids. The 

highest C-Organic was found in the B4 treatment (6%) while the lowest was in the B0 (Control) 

treatment. The best effect of organic waste composting on C-Organic is compost B4 (6%) but 

not significantly different from B3 (4.5%). The more organic fertilizer added to the soil, the 

greater the increase in organic C-content in the soil. Explaining that the provision of organic 

material can increase soil C-organic content and also by increasing C-organic soil can also 

affect the nature of the soil to be better physically, chemically and biologically.  

 

Tabel 2  Soil chemical properties of Soil pH, C-organic, N-Total, C/N, P-Available, and Soil 

CEC due to the provision of organic matter compost municipal waste 

Treatment 

Soil Chemical Properties 

Soil pH C N C/N P  CEC 

  (%) (%)  (ppm) (me/100g) 

B0(Control) 6.26 bc  0.68 c 0.16 d 4.45 bc 12.39 c 17.69 c 

B1(1.5 % BO) 6.23 c 0.82 c 0.27 c 3.36 c 16.80 b 18.27 bc 

B2(3% BO) 6.31 ab 1.50 b 0.32 c 4.80 ab 17.15 b 18.52 bc 

B3(4.5 % BO) 6.29 bc 2.39 a 0.40 b 5.97 a 17.60 b 19.12 b 

B4(6% BO) 6.48 a 2.44 a 0.47 a 5.26 ab 20.36 a 22.62 a 
Note: Numbers followed by the same letter in the same column indicatewhich is not significant based on 
the Ducan multiple range test at 5% 

  

The highest N-Total was in the B4 treatment (6%) while the lowest was in the B0 (Control) 

treatment. The best effect of municipal organic waste compost on N-Total is B4 (6%). This 

increase in N-total soil is derived from the mineralization of organic matter supplied. Afandi [8] 

explains that the process of N loss in the soil can be caused by being absorbed by plants, used 

by microorganisms, N is still in the form of NH4 + bound by clay minerals so that it cannot be 

used by plants, N is also still in the form of NO3- which is easily washed away by rainwater, 

and land conditions that are still flooded with rush drainage and in unfavorable soil aeration also 

occur denitrification and also volatilization in the form of NH3 (ammonia). 

The highest soil C/N was found in the B3 treatment (4.5%) while the lowest was in the B1 

treatment (1.5%). The best effect of organic waste composting on C/N was B3 (4.5%) treatment, 

but it was not significantly different from B4 (6%). The provision of organic material that is 

mature enough at the time of planting or a week after planting can provide the right conditions 

[9].  
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The high C/N ratio will make decomposition difficult, while the lace C/N ratio shows a greater 

percentage than material that is easily decomposed. The highest P-Available was in the B4 

treatment (6%) while the lowest was in the B0 (Control) treatment. The best effect of municipal 

organic waste compost on P-Available is B4 (6%). This is due to organic acids produced from 

the decomposition process of organic material that can chelate Fe and Al so that P will be 

available to plants, organic acids in forming a chelate with Al and Fe which results in the release 

of phosphate in soil solution. Organic matter in addition to improving physical fertility can also 

increase the available P of the soil because it can form complex bonds with dissolved Al, 

thereby reducing the retention of P by Al and Fe. The highest CEC was in the B4 treatment 

(6%) while the lowest was in the B0 (Control) treatment. The best effect of municipal organic 

compost waste on CEC on Soil is B4 treatment (6%). The provision of organic matter, even 

though small, affected the soil CEC, so the higher the soil organic matter the higher the CEC 

soil [10].  

Soil organic matter indirectly plays a role in increasing aggregate stability, water holding 

capacity, CEC, soil buffering capacity and decreasing P sorption by soil. The higher the organic 

matter in the soil, the higher the CEC, where this provision applies if the other factors are the 

same. Furthermore, it is said that the size of the CEC is influenced by the nature and 

characteristics of the soil which include the reaction of the soil or pH where with increasing soil 

pH the CEC will also increase [11].  

3.3 Effect of organic matter in municipal solid waste on soil biological characteristics 

The effect of organic material in municipal solid waste on lowland rice planting on soil 

biological characteristics includes organic material and total microbial. The results indicate that 

the provision of organic compost waste has a significant effect on the soil's biological 

characteristics (Table 3). 

Table 3  Soil biological characteristics of organic material and total soil microbes due to the 

provision of organic matter compost municipal waste 

Treatment 
Soil Biological Properties 

Organic Matter (%) Total Microbe (CFU/ml) 

B0 (Control) 1.17 c 4.46 x 107 c 

B1 (1.5 % BO) 1.57 c 5.75 x 107 ab 

B2 (3 % BO) 2.59 b 5.45 x 107 b 

B3 (4.5 % BO) 4.12 a 5.90 x 107 ab 

B4 (6 % BO) 4.20 a 6.18 x 107 a 
Note: Figures followed by the same letter in the same column indicate that it is not significant based on 

the Ducan multiple range test at the level of 5%.  

 

The highest Soil Organic Material was found in the B4 treatment (6%) while the lowest 

was in the B0 (Control) treatment. The best effect of organic matter composting 
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municipal waste on Organic Material is B4 (6%) treatment but not significantly 

different from B3 (4.5%). The application of organic material significantly affected total 

porosity, an increase in total pore space after application of organic fertilizer. That is 

because compost and manure undergo a process of decomposition and gradually 

produce humus. The interaction of topsoil with soil particles will create a more stable 

soil structure and increase pore space [12]. 

The best effect of organic municipal waste compost on the total microbial treatment was B4 

(6%) but not significantly different from B1 (1.5%) and B3 (4.5%). This increase in microbes 

occurs because of its role as a remodel which will ultimately increase the important nutrients for 

plants in this due to the increase in C-organic content that can also be caused by the number of 

microorganisms that decompose the organic material is relatively large. According to Cardoso 

et al., [13], the population of soil microorganisms increases with the addition of organic matter 

into the soil in terms of the circulation of CO2. The amount and activity of soil microbes is 

influenced by soil type, plant growth (species composition, soil cover, root penetration to the 

soil, litter, etc.), the treatment given to the soil, planting, macro and microclimate from each 

location. A rhizosphere area is an important place because the ecological conditions in the area 

are influenced by root exudates. The number of soil microbes and metabolic activity is higher in 

the rhizosphere than in the surrounding area [7]. 

Conclusion 

The effect of giving organic matter compost of city garbage has a significant effect on the 

physical properties of soil, Bulk on the chemical properties of soil pH, C-organic, N-Total, C/N, 

P-Available, CEC soil and Biology of Soil Organic Material and Total Microbial. To increase 

rice productivity in Medan Krio Village, Sunggal District, Deli Serdang Regency, it is 

recommended that 72 tons / ha of organic fertilizer be given up to 3% organic matter content.  
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