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The Impact of Various Additives on the Composting Process of Organic
Compounds on the Biological Properties and Humification of Compost.
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Abstracts

This study investigated the effect of biochar, leonardite, and coal on some maturing indices,
humification, microbial respiration, and enzymatic activity in a co-compost of manure and forest
organic materials. The experiment was conducted in a factorial design with three replications at the
compost production site for three months. The first factor included biochar treatment (2 and 4
percent), leonardite (2 and 4 percent), and coal (2 and 4 percent by weight) mixed with the raw
materials, and the second factor was time spanning from the first week to week 12. During the
composting process, weekly sampling of the compost pile was performed, and some biological and
humification indices in the compost were measured. The results showed that the leonardite (2%,
w/w) treatment had the highest temperature (61.2 degrees Celsius), the longest duration of the
thermophilic phase (18 days), and the highest nitrogen content (2.1%). The coal (4%, w/w) treatment
led to a significant increase in electrical conductivity, and the biochar (2%, w/w) treatment increased
organic carbon (25.75%) and C/N ratio (15.8%) in the final compost. Adding leonardite increased
the humic and fulvic acid percentage and created the highest humification indices. The additives used
in this study did not significantly affect the seed germination index. Biochar (2, 4%, w/w) treatments
significantly increased urease and phosphatase enzyme activities, but no significant difference was
observed in dehydrogenase enzyme activity compared to the control. This study's results demonstrate
that biochar and leonardite are more effective than coal in improving enzymatic activities and
humification indices in the composting process.
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Table 1. Some properties of additives and raw materials

Properties Forestorganic  Chicken Cow Coal Leonardite Biochar
matter manure manure

pH (1:10) 7.1 7.7 7.9 6.7 6.5 7.8
EC (dS m?) (1:10) 2.1 4.5 3.6 29 2.5 1.1
C (%) 25 22 21 51 33 52
N (%) 1.8 2.3 1.2 0.6 0.7 0.2
S (%) 0.9 15 0.9 3.4 3.9 1.2
H (%) - - - - - 1.6
Ash (%) - - - - - 25
Total Fe (g kg™t) 1.78 7.43 1.86 9.75 1.07 6.57
Total Zn (mg kg™*) 29.4 69.75 39.7 69.48 72.51 50.57
Total Mn (mg kg™) 96.9 290.32 148.9 250.52 181.95 251.65
Total Cu (mg kg™l) 2.87 3.25 3.21 4.22 3.51 2.48
Total Ca (g kg?) 13.81 27.61 15.21 26.75 28.23 39.91
Total Mg (g kg?) 3.37 8.25 4.59 8.18 5.18 4.13

#The dash means not measuring the desired properties. .ol i s 50 Cio (5 pSojlail pac gine 4 0 a3
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Table 2. Variance analysis of the effect of different additives on temperature, pH, EC, OC, N and C/N ratio.

Source of variation df Temperature df pH EC oC N CIN Gl
mean squares
Treatment 7 7527/94** 6  0.23** 2.89** 4.19** 0.106** 14.3** 223.54*
Time 40 1436.63** 8  0.48** 5.46** 29.68** 0.74** 94.66** 22357**
TreatmentxTime 280 82.2m 48 1.26™ 0.87** 0.15™ 0.01m™ 0.8* 75.74™
Error 655 2.72 124 0.01 0.36 0.11 0.01 0.5 87.77
CV (%) 32.1 2.7 15.8 4.9 11.4 15.3 61.5

*significant at 0.05 level **significant at 0.01 level ns: non-significant
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Figure 1. The effect of additives used in this research on temperature (a), EC (b), pH (c), organic carbon (d),
nitrogen (e), C/N ratio (f) and germination index (g) during composting
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Table 3. Variance analysis of the effect of additives on humification indices

Source of variation df HR DP HS HA FA
mean squares

Treatment 6 154,52** 135.35** (0.93** 7.86** 7.51** (.22**

Time 8 586.19** 676.53** 13.72** 20.8** 29.18** (0.74**

TreatmentxTime 48 2.53** 0.04" 0.11m 0.11m 0.01**

Error 125 1.32 0.04 0.08 0.09 0.00

CV (%) 20.4 34.7 16.1 26.8 24

*significant at 0.05 level **significant at 0.01 level ns: non-significant
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Figure 2. The effect of additives used in this research on DP (a), HI (b), HR (c), HS (d), HA (e) and FA (f)
indexes during composting.
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Table 4. Variance analysis of the effect of different additives on biological indicese

Source of variation df  Dehydrogenase Phosphatase Urease  Respiration
mean squares

Treatment 6 8.05** 249036.02**  14.23** 0.6**

Time 8 53.58** 233367.32**  49.56** 4.85**

TreatmentxTime 48 1.41** 243125.65** 1.51m 0.13™

Error 118 0.67 64218.43 153 0.13

CV (%) 56 36.9 27.6 58.3

*significant at 0.05 level **significant at 0.01 level ns: non-significant
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Figure 3. The effect of the additives used in this research on the respiration (a), urease (b), dehydrogenase (c)

and alkaline phosphomonoesterase enzymes activity (d) during composting.
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