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Effect of Crude Carbohydrate Content in Livestock Manure Compost
on Organic Matter Decomposition Rate in Upland Soil

Hong-Bae Yun, Youn Lee, Chang-Yeon Yu', Sang-Min Lee, Byung-Keun Hyun, and Yong-Bok Lee

National Institute Agriculture Science & Technology, RDA, Suwon, 441-707,Korea
]Kangwon National University, Chunchon, Korea

The objective of this study was to characterize organic mater decomposition with application of livestock
manure compost in upland soil. Six different composts, which were chicken (CHM), pig (PIM), and cow
(COM) manure compost added and chicken (CHMS), pig (PIMS), cow (COMS) manure compost with
sawdust added, were prepared for this study. These composts have different composition of crude
carbohydrate (hemicellulose, cellulose, and lignin). The buried-bag method was used to determine the rate
of organic mater decomposition and the changes of crude carbohydrate content during 36 months in the
field. In all treatment, hemicellulose content was sharply decreased within 8 months, but considerable
amount of lignin was remained after 36 months. After 40 months, the rates of carbon decreasing were 81,
80, 72, 69, 67, and 64 % for CHM, PIM, COM, CHMS, PIMS, and COMS, respectively. The estimated
equation of carbon decreasing rate (D), D=aT’, was fit to the carbon decreasing rate vs. elapsed time (T)
using a non-linear regression procedure. After 40 months, significant difference of carbon decreasing rate
between observed and estimated was not found. The relationship between constant a, b and hemicellulose
content in the compost was not observed in this experiment. The cellulose and lignin content in the compost
were positively correlated to the constant b and negatively correlated to the constant a.

Key words : Crude carbohydrate, Livestock manure compost, Carbon decreasing rate

M A 2ZA o2 A B ZANNE RS AA FAA B
gol gy b F2@ Aotk Hulstel o3 7}
FEvEre] Sk B 19809 olF Sk HRe) AEI 5AA ANEL EYS 471E IS T
Aol RS =7 ANAetHA 543 Srtste] AL AN, ZERL FQE FRIZF| oF =
41847H=0] o]2Ft} (RDA, 2007). 71&EE s A2, 2 A ZITH BHE HE] 5 71290l E 7}
QN F Aol WE s PR Fuel WA F o AAW 1Y F Uil £712(60-80%) CO
B b FAERg =2 friAdelt wEkA shst WEEIL 3-8%v EGVAES] A FHYEHE, 3-
HE dix 2 F8x4de &3 SHoA, 7I5ER9 8% = HFAEZHZE, 217 UmA 10-30%= ¥4 &
FAA &S FUE stee Al 718 2ol A2 3A "ot (Brady, 1990). I8 =9 A% 3
A eloiA gtk ZeEu AERRe] ¥44 2§ A1 °F 750 ke ha'el $4o] L2 (Cho et
o Rz =o] A vy A RA uhA 9 al, 2005). ¢H, §71E9 w3 FFE 2k, FEY
2449 WS BEF /AT Qo] geHe ggy 0 S ol A WES QH, 928, gpaL]
ol WA 7] 98 We Ayl Pas Aotk A 5 AS B 8Qlo] 43F H}HoR A0
Ekgr|E g wAx HSEE2 Hilsts AR GS HRTE GHUKFIE, 1985).
AEAE FASE e BFsES A AEEX
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NEE HEY B F 718 Bl g 365

o Fal&EEE Iade] el weEk gEpvh(RI.
1993). Sommerfeldt et al.(1988)2 7}&ES 11397 &
BN BEYA7E G 6-8A7MA F5HA St 8t
A3, A7+ 30 Mg ha' Al&Ale] 007%, 180 Mg ha''
AlEAell 057%7F S 7= ATkl B &kl

AF7tA Syl A 7hEE #5819 4R &8
of A3t AFE FE U o8& EYY FEH 5

4 ows g ey

AZHol gkt (Kim et a

—

1999; Kim et al. 1997: Min et al. 1995). 18} 75

g
v g 54 F
=

T OEH A f71E FE st AHAHA 9 =ttt (Table 2).
< "R Ealg] #3 A7E vES AHoln) St 65/ FA JHEE EHHY 2AR FEe
kA 7 Ao E TR 0] Aold 65 Table 304 H&= utel 7ol hemicellurose 9
ol 7hsE HHlE AFol At Z77 v@a & PIM, CHM A #9to ™, lignin TF2 Fi< + Al
&S FAHSL ZalEd vAE {F71=9 2R B2 AME3E HY) = PIMSS COMSOlAM 7Hd =3t
o] AFAAAE del S5 JHEFE FHU o FE A Al ok 7k EH] F hemicellurose, cellurose 3! lignin g
£S5 9% N2 A5E AFSLA AAEAT 22 NDF (Natural Detergent Fiber) % ADF(Acid
Detergent Fiber) ol a4 #4813 o (R, 1990)
Mz f oH
JtFE2EH|9 X|SojMduty IS EEHH Y] EI&
SARY 3 HRIHE S8 BARE AR o 2m55) gt wim - w097 RA FH4 7}
FEA A FAHVEY BESAA HAEHL 2R3 EQS F835le] Eoze mjAsigon, 1
L ARA =g clsA 542 Table 19 FEA - wge gopsiw st puh B 30 g ¥ 9
vpol 2ok g, fFach I 3 A9y 2o 20 g 3Tk 7}E=R Hu|= 77k 86 T S8
FES FEUS UEY FERIRG HE WU g g gob, FEZ 8 cm Aol WAUstAT
w, EALS uwlgrF vy sk Ak FENTH BEok = wAE ARL 40797 SAFHA 4Y
FAESY pH, AAx, @42TFHF Fadi 2 %3 Aoz AHIEL AHI A= oA T 200
A FOlTE wHAMIE B B ARA FAY peqas 2ReEE gapaln s B Fus
of &£kl T4kt (NIAST, 2000). TS YARA SN2 o)Lt BAsPon, F2AS
A 7tEE HHle B ARE E&38HA 4 20 Yo ma T gfY 7rAoE AAde 2R F
Table 1. Selected chemical properties of used soil.
Ex. cations
pH T-N T-C Av.P20s < a Mg
gkg mg kg'l cmol kg'1
6.0 1.01 8.62 254 0.30 6.08 1.04
Table 2. Selected chemical properties of used compost of livestock manures.
Manures T-N T-C C/N P20s K20
% %
CHM 32 32.7 10.2 3.82 2.46
PIM 2.5 30.2 12.1 4.00 1.92
COM 1.7 27.1 15.9 2.06 1.36
CHMS 1.5 28.7 19.1 3.53 2.32
PIMS 1.3 27.5 21.2 3.35 1.19
COMS 1.1 28.5 259 1.50 1.24

CHM: Chicken manure compost, PIM: Pig manure compost, COM: Cow manure compost, CHMS: Chicken manure+Sawdust compost, PIMS: Pig

manure+Sawdust compost, COMS: Cow manure+Sawdust compost
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vl AR Fde oz AAsoh kA, 7t g f71E T AT FEFY HelE AP st Figl 1
AZIE 7HEEER Y] EalE&2 Tt A4kl 93| I 72 ARE Ak v F] olEsg EFE &
A AbEerdeh % hemicellulose= E= Aol 87§ o] i
o] #al7t o]Fo]H ™, hemicellulose Rt} H] WA
HERENE(DS) = [(F/1BAAES Fe23 dRHH O B celuloses A2 F 367) LA
- UERTEY FEAY)/ F7IEAHYUEY FHAF]X100 AAE] BellEle ATS BATE B A AMEHE 6
------------ [A1] Z9] 7}=H EH| 9 hemicellulose 9} cellulose®] T2k
2 A3 2ol 5 7FA AL AU TE (Table 3). Lignine]
IEEEHE FH FH4Y 7tEEEHHE o] 3l & A5 ol gk AEAdol 7 E aFstEEA A
F4E A% ALY S A2 1o ofshe] A Al 5 3609 AL dFEe] EG W ES= AL
Aoz FAHHE HAZAd dsiA vAdEg 3172
D=aT’] AFAA &3t} 714 DE 7HEEE 3.0
slg, T 723 AZFH(months), ast be A< 7o = S
W ofr1Ee BG4S Yerdn 5
§ 20+
Zo o ng g
% 1.0
EQo| RI|8 =ME & wHa B AFo o & §
f 659 R Hue 244 2AS M B T o
7} 8] hemicellulose & 7HEEE AHESH E 40}
1] (COM, PIM, CHM) oA 7}&%e] iyt £3e g
EH] (COMS, PIMS, CHMS) Bt} =97, Jis]A g 2o
279 lignin ¥%S FUEFHAA 2R =) 8 oo
uoh B UEET (Table 3). BI(1993)S A5
o f71% 2ARST BN AR $R AL 3™
cellulose7} 19.9%, lignin®] 22.2%, =¥9 7% 0.0
cellulose”} 9.0%, lignin®] 17.6% 2 cellulose ¢S W Time (months)
A g vzt g5E BYAR lignin @92 & A g2
o]2 BTk o] AEFAGHHAAM ol EHE AL 5
2ol 543 "isl 710 5o AolM 9w e § |
# e LIRSS e
E¢ Fdse F71EAAY FAEEs ol -
A BgstE (A9, &) FdEs wol vy, B 0.0 —: : : : ‘
W R718 AL lignind] HE B JFS W= ° ? ° * *
_ _ Time (months)
oh (K, 1985). WEY] JtEE Hu| g EYS &
B B B2 WHAD Ak AATA L A ol st v e fom

Table 3. Crude carbohydrate contents of used livestock manures compost.

Manures Hemicellulose Cellulose Lignin
%
CHM 17.8 114 4.8
PIM 21.8 8.7 45
COM 14.1 15.0 6.9
CHMS 104 21.0 8.6
PIMS 15.1 16.5 114
COMS 17.7 239 124

CHM: Chicken manure compost, PIM: Pig manure compost, COM: Cow manure compost, CHMS: Chicken manure+Sawdust compost, PIMS: Pig

manure+Sawdust compost, COMS: Cow manure+Sawdust compost
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Fig. 2. Carbon decreasing rate over time from compost of
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F718 ZH 2L 4T ab3te 48 NEEE
& F83]AANA YEbd A a o b 3 A
< Adgst7] 98 dF a 2 b @ HESEEE Y
hemicellulose, cellulose, lignin & 72 A4#AAA S &
Astth (Fig. 3). HlwA o]&sAd EAd Fal:=
hemicellulose &2 a$} bgtd= 3ol A=A ¢
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Fig. 3. The relationship between crude elemental in compost of livestock manures and constant of estimated equation in carbon

decreasing rate.
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