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Abstract

The objective of this study was to explore the feasibility to estimate organic matter (OM) content in
chicken manure during aerobic composting. Two types of regression methods were used with
physicochemical properties and near-infrared spectroscopy ( NIRS). Single and two variable linear
regressions between the values of dry matter (DM ), pH value, electrical conductivity ( EC) and OM
content were developed. Results showed that it was significant in practice to estimate the OM content
using DM value with a higher coefficient of determination (R*=0.81, P<0.001). In addition, multiple
linear regression ( MLR), principle component regression ( PCR) and partial least square regression
(PLS) were used to develop NIRS models for OM. It was observed that the both models of PCR and PLS
were robust with the coefficient of determination in validation set r* =0. 95, respectively. And both the
ratios of standard deviation of validation set to root mean square error of prediction ( RPD) are greater
than 4. 0.

Key words Chicken manure, Plant-field composting, Organic matter, Physicochemical properties,

Near-infrared spectroscopy

o= LRI AL % R, B & 3 4R 2 2 I 30 2 1,
= TR 2 (o S TR YK 5 X K A R R
TRE A K, AR S SRR (Y R S ER BT e, 4 A 2K [l B R M K B

W H 1 2009 —01 — 12 &[] H . 2009 — 02 — 26

s [ B SRR ¥R B 5 E (2006BADO7 A3 — 2 2006 BAD10BOS )

EEE A E0RME, WA, T2 AR AW B IO R 5 B A SC R BT FE , E-mail ;. wodeaiqi@ 126. com
BIRAEE : oh &, B P LA S0, 32 2N R M I IR T -5 A AR 56 BORBE S, E-mail : hanlj@ cau. edu. cn



102 gk ML % R

2010 4

F R RO IR B & 2 T L R VS IR A
AR SR A2 . HE MR ) 4R A HIL R 2 R )
HE AT AL S R R 2 — , HEJE 2 AR v A LA B Y
Wik ik 53 2 A 8038 R 72 WL Mty 5 e M JIES 8 3 B R
LHENE BT PG, I RE 52 B & & S48 T fLHE AT
1E AR A HLE S R Y SRR 2 E R A B T HE
IS 3 R 5 2 O 7 o JB R R

1% G2 1) S 56 % 0 Bt O ¥ 0 X R A EAT ) B AL
FAETAL B AR B ) B WO R AR A o AR,
[ A AIMIIE 5 27 3 — BB T SRR | e 280 B
Sy MO AR A B A v T A R R
P 5 2 A5 A LA A AR TN G B B A
AR 4 S 5T 9RO R T O RE A B 4 o
L AR Ln A Ok i H R ( near-infrared
spectroscopy, fai Kk NIRS) EL.AG @134 . JC 46t A A] [w] i)
SE 2RI SRR R, TR 7 8 20 M I 5
AR BRAGAE bR A SR B o3 5 i E R IS TR Y
RO A B TR RS HEAL . R T
P I TR Bl 88 M i, 5 AR A5 R AR LA 45 B T A
B AL 1 b AT L i AR SS9 i R AR
16 730k, @ & FE A s A R PR & A [ A=
KB B 52 MR A, AN [) S JIE 1 25 2% 1 1 H W o e
PR AN 3 B 1 R 22 e, R T O 40 A0 Ol i 5 R gk
A7 TN 3 B B RS 3 R P 25 52 R R i AR AT
FELANGFE T A HE AT A= 7 #1452 B 1 B0, 0 31 A1
A BAL A AR AT 2L A6 2 04T HE RS i AR A AL A
T RIS

1 #REFZE

L1 #EKESHERNKE

HERE SR A TR R AL 7 8 2 A MU AR - A
W——IREHE T 4 A PEA RFTAEAA,
HE AT JFRE A PR S 2 R 48 16 T, HE S R It 1 65 m
FE6 m 1.2 m, R R R AT 0 o R R, BB
SR T H K I b — il R} HENE 25 AR B 55— i
e AR JE A R 60 d R R BB A AL RE O — Uk,
JIES 3ok A e, H SR R AN Ti) X BRI [ 08 3 A AR 3 e 3 S
FESD 148 1o FTREERESE T - 4CR P IRER
1.2 LWELFSN

PR KE B 45 BIAL 8 AR 1O E 2 1 TMECC A
HRAE o FF A TR BB A 5 23 43 il R A
(SC8221 H A< ff 1] ry #L bk 30 &5 41 ) M fa 2 %4
(SC8231 H AR AL AR Lo 4h) AT E . T
Jo B i I R A KT 3 (65°C ,24 h) o — 36
Oy FE S A RT 1 S 0 a 1 mm G5, BT AT A0
T R AR A AL B I, b oA LT

N 5 R FH K Be i (550°C FAe =H | ) . Bl FE
WA PATREBEAT I A8 , LA HC G RSP 2 (8 ) 2 45
Ko
1.3 EZISMEIBBFEBRE

A FE PR il O3 B9 R A A T Antaris B4l B
AR 45 3 21 40 )6 3% X ( 3¢ [ Thermo Nicolet 24 m] 4
IR A AN 2 G S U R R
(InGaAs) , i XA JhE M NAZ g 5 em, UAFHY
RAESH AP PEER 8 om ™ TSR AL 10 000 ~
4000 em ™', F L 32 W, AN AR S AT R 0
3 W BOF BG5S RE OGS
1.4 ETFEALERHTNER

F T PRAGHE AR 00 0 2 HE T o ARG LT 5 S 1) 5k
a5 B i SPSS 10. 0 Jpdfr ko v gt 2 M A L ]
FRN Y =aX, + X, +c;30rp ¥V Ry AL B A SO
REAPFE RX, MX, O AR, AP AR
fRHEbR . FEXT BT AR AT F RIS ¢ K, A A
PR FE AR OR B P B R B (RY) R IN A ok
(RMSEP) ,
L5 E-FiRLshst s ag s 8

I Antaris 20l Bt 22 305 21 50 ' 15 A€ &
G AT ERAE AT O i A 3 T 1 ) 3 AR AR A 1) A T
UL, 430k 2 &M 1 (MLR) | 3 545 W]
H (PCR) #1 fhi fx /N — 3 ¥ (PLS) &5 & % i
(smooth) {7} (derivative) A8 it b5 #E AL ( SNV ) FI BT
IECR AL IE (MSC) 25 %24 Jr i 4 57 3 20 50 )6 1 1
MEERL, Sy TRk AR KA R
438 H B HIE (leave-one-out cross validation) o ¢ 1F &
RS 0 AR P AR DG 3 5 Wi H (leverage ) FI AL 2 {H
Y % iR 22 (residual ) {9 R/ HEAT S 8 4 A 79 ) T 5
R o I AR IO AR E 22 (RMSEP) (A5 1E A8 3 b
ZE(R®) ML bRl 22 (RMSEE ) 52 S {58, 4R
P AR XF 70 B 1% 25 (RPD ) X KR 9 47 3 — 2 34
2R RPD >3, R fi AL 0 55, mT AT 5%
PRAGIN 5 4n 2R 2.5 < RPD <3, KR Fr d 485 A A4 R R
GF s W2 2.0 <RPD <2. 5, it @ 580 ] °F 2 £ 43 17 7]
T B EAR T — LR E: R 1.5 <RPD <
2.0, KR iy @A HORE T RO R /D e M A dn
HORPD < 1.5 {5 W] A7 AR AT

2 KABEREDW

2.1 HFmEAERUESR

s 1 R, 148 A UB AR dh 19 T A LS
HEE N 68.73% , FHoA, B/ME N 52.52% |, %
KAE N 76.59% , &5 A8 5 6 BB, B i BT B0
AR



FIRAE 55 I A

T AT AL 5 T A 1 103

x1 HmEBEAEERST
Tab.1 Composition statistics determined by

conventional analysis

b FHME BoME O BORME AR
AR (pH {H) 7.53 6.55 9. 06 0.57
SR (EC)/ dS'm~' 10.33 5.42  14.06 1.71
T4 )& (DM)/ % 43.70  31.79  90.98 11.18
HHLE (OM) /% 68.73 52.52  76.59 4.95
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Tab.2 Single property regressions for OM

[R5 1t H A8 G T Jy f e ZB(RY) F 1% (P) K5 (P) B iR 22/ %
F i (DM) OM = —0.40DM +86. 18 0.81 <0.001 <0.001 2.15
HHLE (OM) 2 4 % (pH ) OM = -5.96pH +113. 61 0.47 <0.001 <0.001 3.62
i 5 R (EC) OM =1.67EC +51. 46 0.33 <0.001 <0.001 4.05
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Tab.3 Two variable property regressions for OM
[l 7% o SRS T Jy JoE RE(RY) F R % (P) K5 (P) PRUELR 22/ %
DM .pH {# OM = —0.43DM +0. 68pH +82.29 0.82 <0.001 <0.001 2.15
H P (OM) DM EC OM = —-0.41DM -0. 07EC +87.27 0. 81 <0.001 <0.001 2.16
pH {i .EC OM = -4.80pH +0. 55EC +99. 22 0.49 <0.001 <0.001 3.57

Hy % 2 AR 3 AT, die fh = oo 4 M [l I A5 ARG
JE5 B — JC MR RN A A ] o A2 fR AL
*”*D%BTTLFHE’JJ?WJ R USOKT XS 28 HE AT 3o B A AL T

S T E AT P e, A OGS R 1
F)fmo

AHLU%
3

| ¥=-040x+86.18
| R?=0.81 P<0.001

10 25 40 55 70 85 100
T 50/ %

1 kT FAL AR AR Y XS ZEHENE A BB 2 2 19000 1 12
Fig.1 Scatter plot of calculated vs actual values

based on physicochemical properties
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Fig.2 NIR spectra of chicken manure during composting (DM)
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Tab.4 Statistics of spectral pretreatments for OM
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Tab.5 Statistics of calibration and validation for OM
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Fig.3  Scatter plot of calculated vs actual values by NIRS
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