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Changes in Characteristics of Bark and Piggery Manure By-Product Fertilizers During

the Composting
Jae E. Yang, Chang-Jin Park, Seok-Ho Yongl) and Jeong-Je Kim (Division of Biological Environment, Kangwon National

University Chunchon, 200-701, Korea D Yang Pyoung Livestock Cooperatives, Kyunggi, Korea, “yangjay @cckangwonackr)

ABSTRACT : Objective of this research was to draw the basic criteria of the compost maturity evaluation, by
assessing the stability of chemical and physical properties of the bark and piggery manure by-product composts
during the composting. Colors of the mature composts were black and dark brown for the bark and piggery manure
by-product composts, respectively. Good earthy odor was detected for both by-product composts after approximately
40 days composting, by which odors of the original raw materials were disappeared. pH and EC of the mature bark
compost were stabilized at 6.5 and 1 dS/m, respectively. The respective values for the piggery compost were
stabilized at 7.2 and 6 dS/m. Organic matter contents were decreased with time to be stabilized at about 60 % at
the end of composting. During composting, total N contents of the bark and piggery composts were maintained at
1.1~1.5%, and 1.5~2.2%, respectively. For both fertilizers, NHs-N contents were increased at the initial stage but
decreased after the middle stages of decomposition, resulting in the increase of NOs-N contents. Total inorganic N
contents were increased with time. C/N ratios of both mature composts were stabilized at 25~27. CEC of the bark
compost was increased logarithmically with time and that of mature compost was 87 cmol(+)kg. CEC of the
piggery manure compost was hyperbolic function with time and reached at 70 cmol(+)kg at the mature stage.
Crude fiber analysis indicated that relative contents of lignin were increased with composting by compensating for
the decreases of cellulose and hemicellulose contents.

Key words: compost, maturity, bark, piggery manure, by-product fertilizers
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Table 1. Changes of color and odor of bark and piggery manure
by-product composts in various stages of decompositions.

Composting Value/

Days Hue Chroma Color Odor
(mwBrff;t‘eﬁ ) 2SYR 46 red .
0 5 YR 3/4 dark reddish brown 4+
2 5 YR 33 dark reddish brown ++
11 75 YR 34 dark brown
23 75 YR 32 dark brown
29 10 YR 3/2  very dark reddish brown
48 75 YR 3R dark brown -
67 10 YR 22 very dark brown -
120 10 YR 2/1 black -
(rawmr:autl:ri a) TSYR 40 dark gray +t
0 25Y 5/4 light olive brown +++
2 25Y 572 grayish brown ++
3 25Y 4/4 olive brown ++
5 10 YR 4/4 dark yellowish brown — ++
7 10 YR 4/2 dark grayish brown ++
10 10 YR 4/3 dark brown ++
16 10 YR 4/3 dark brown +
40 10 YR 33 dark brown -
+++ : odor of the raw material is detected strongly

++ : odor of the raw material is detected fairly
+ : odor of the raw material is detected slightly

- : odor of the raw material is not detected
(good earthy odor is detected)
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Figure 1. Changes of pH and EC of (a) bark and (b) piggery manure by-product fertilizers during the composting.



Table 2. Changes of carbon, organic matter, and nitrogen contents of
the by-product fertilizers during the composting,

Co‘glfyssﬁ“g TC OM TN NHN NOsN CN OMN
----- % ---- -- mgkg --
Bark = 4060 7015 038 40 2535 107.10 18461
(raw material) : : ’ ' ' )
0 3983 6867 124 6104 11906 3212 5537
2 4069 6843 103 5081 11906 39.50 68.11
8 4756 8199 146 6653 12245 3258 5617
3 3768 6496 143 7070 13941 2635 4543
29 3854 6644 149 7922 11228 2587 4459
48 3790 6534 116 5270 11906 3267 5633
67 3747 6460 L13 4229 14619 33.16 57.17
120 3575 6163 143 3263 26318 2500 43.10
manure
(raw mategal) 2415 4163 292 15063 1371 oo 1426
0 3596 6200 262 4247 13093 1373 2366
2 3962 6831 178 4797 12415 2226 3838
3 3618 6237 186 7619 13432 1945 3353
5 3876 6682 170 7695 14279 22.80 3931
7 3468 5978 159 3489 13771 2181 37.60
10 3575 6163 173 1577 13771 2066 3562
16 3897 67.18 162 1425 12415 2406 4148
4 3425 5905 219 3774 13941 1564 2696
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Figure 2. Changes of CEC of (a) bark and (b) piggery manure by-product fertilizers during the composting (***: significant at p<0.001).
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Figure 3. Changes in the relative content of organic constituents of
separated piggery manure by-product compost taking place
during 40days composting process as measured by crude
fiber analysis: (a) percent of initial dry matter; (b) percent
of total organic matter.
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Table 3. Changes in the relative content (percent of total organic
matter) of organic constituents of separated bark by-product compost
taking place during 120days composting process as measured by
crude fiber analysis.

Composting

Time SOM  Hemicellulose Cellulose Lignin

(days)
%

0 27.23 9.51 5178 11.47

2 2281 8.54 51.18 17.45

8 18.44 8.85 55.80 16.89

15 1249 8.92 59.60 18.98

26 20,09 1013 55.54 1424

33 1026 9.09 61.19 19.46

42 9.78 925 62.24 18.73

57 16.35 9.89 57.31 16.65

67 15.42 1022 56.11 1824

120 19.71 6.40 52.28 21.62

SOM" : Soluble Organic Matter
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