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Effects of straw application and earthworm inoculation on soil labile organic carbon. YU
Jian-guang, LI Hui-xin, CHEN Xiao-yun, HU Feng ( College of Resources and Environmental Sci-
ences, Nanjing Agricultural University, Nanjing 210095, China ). -Chin. J. Appl. Ecol. ,2007,18
(4): 818-824.

Abstract: A six-year field plot experiment of rice-wheat rotation was conducted to study the effects
of straw application and earthworm inoculation on cropland soil organic carbon and labile organic
carbon. Five treatments were installed, i. e. , CK, straw mulch ( M ), straw mulch plus earthworm
inoculation ( ME ), incorporated straw with soil ( 1), and incorporated straw with soil plus earth-
worm inoculation ( IE ). The results showed that soil organic carbon content increased significantly
after six years straw application, and treatment I was more efficient than treatment M. Earthworm
inoculation under straw application had no significant effects on soil organic carbon content. Straw
application, whether straw mulch or incorporated straw with soil, increased the content of soil labile
organic carbon, and incorporated straw with soil was more beneficial to the increase of the contents
of hot water-extractable carbon, potentially mineralizable carbon, acid-extractable carbon, readily
oxidizable carbon, particulate organic carbon, and light fraction organic carbon. There was a little
relationship between the quantitative variations of soil dissoluble organic carbon and microbial bio-
mass carbon and the patterns of straw application. Among the treatments, the activity of soil organic
carbon was decreased in the order of IE >1>M >ME > CK. Straw application pattern was the main
factor affecting soil organic carbon and labile organic carbon, while earthworm inoculation was not

universally significantly effective to all kinds of soil labile organic carbon.
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2.1 AR

RIS AR BT A KRFER NN E, NXCh
TREEHMINAY 2.8 mx 1.0 m x0.6 m M TIE ),
FEHLNIEA 50 em JEH 12 HK HHO SRb £+ 1
FRTHFLEE R 4 mm G T 0, H 45 S FH o Bl
g ). I N 1999 ARG, Hhik 5 Ak
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il

FEFFRMEC 1) FEFFIRG + Medsl( 1R ), FRAb P 3 A~
I TR BE AR 22 B A, oK AE B 2R
WA K2 R A BRI T 5350 21.0 ¢
*m (N).10.5 g - m(P)M10.5 g+ m*(K),
EH R PR | B R 4% A AL B, L AR Y
70% 1E A HEAE 30% VEREAL , B AL A ARAERENL ; 22
TR BB & 430 22.5.12.0 f112.0 g -
m R RERY 60% 1E RN, 73 BENE FIRE AL 45 5
20% W% EPREAEFEAE. FORFEFF( MR E 2 em /£
FOBYMEHES 1 2R 1500 g - m 2, UG RZEL N
750 g+ m 7.
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IXTF 1 4 g, A 20 ml ZE08 7K, 16 80 C/KIBIR Y
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FREN(S g L"), 483 12 h, FHZEIE KM T 53 pum
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FME ). H2 e 451 X5 A HLAx( SOC ) 54 %0 4E i
F e, 2R W56 A HLYRE P B R SRR 1
AR RS . A A - A e 10 £
A5 AR BRI 25 5 AN B 2

F2 FEFEAREMEEELEFAREEENHRISE

F1 ARLELEFNHREEEHEL

Tab.1 Changes of soil organic carbon and total nitrogen
under different treatments
b 3 AL A C:N
Treatment Soil organic Total nitrogen

carbon (g-kg 1)

(g-kg™')

CK 6.88 +0. 18¢ 0.69 £0. 03¢ 9.99 0. 66a
M* 8.71 £0.47b 0.85 +£0.03b 10.29 +0. 28a
ME 8.61 0. 14b 0.83 £0.02b 10.36 +0. 12a
1 9.24 £0. 11a 0.92 +0.01a 10. 05 £0. 12a
1E 9.39 +£0. 05a 0.91 +0. 04a 10.37 £0.45a

w SEP(EARIEZE Mean = SD( n =3 ); M: Fi#F ) Straw mulched on
soil surface; ME: F5FF2E0 + 245 Mulched straw and with earthworm;
I: F5FFIRIG Straw incorporated with soil; IE: #5FFIRJi + 445 Incor-
porated straw and with earthworm. [F] %1 AN [6] =5) 3 75 Ab B A] 22 5 i 2
(P <0.05) In each column, values followed by different letter were sig-
nificantly different at 0. 05 level using Duncan’ s test. "N [A] The same be-
low.

3.2 FEFF R s o AN R E PR A AR B i A 2 I

55 B AL BRAR L, i A A AL B DOC \HWEC .
AEC .POC . ROC & EFH (P <0.01 )( £
2 ) IS AF H 2Rk 5] 40 PR ME A1 TE )AY MBC 7%
R TP <0.05 ); IR MRS FFALFE PMC &
HRFEETX P <0.05 ); it f5 F7 4L BE( ME R
Ak ) LFOC 7 4t b 2 5 T X IR P <0. 05 ).

T FF R i Zb 38 MBC . AEC Fi1 POC 1Y% & i 3%
R T RIEALEE( P <0.05 ), 17 2 FhAS FF i FH o XAk
FH[E] DOC.PMC . HWEC .ROC \LFOC & G i # 2%
St AEFE b 5] ), TE &b 3 DOC . MBC . AEC . POC.,
ROC Fl LFOC 7 i i 3 % T ME, B AL B [E] PMC Fl
HWEC &G &2 5. 5RGEFRFF B, T
VOSBRI i), VR it 5 AT AR FE MBC L AEC F11 POC
B AY 2 B0 5 R AR R 322 b i B8] 40 FE A PMC
HWEC .ROC 1 LFOC & S M AR, DOC & &
AR A AL AN ).

TERBEFREFF AT, 5 I 15 M )AL BEAH
L, 2R 5 ( ME ) AR FE MBC SR EHRE(P <
0.05),DOC Fl POC 7 5 g EH A P <0.05 ); Pikk
FH [B]PMC . HWEC , AEC , ROC fILFOC %% 1 22 % AN

Tab.2 Contents of soil labile organic carbon after straw application and earthworm inoculation

hb B DOC HWEC PMC AEC ROC POC LFOC
Treatment (mg-kg™') (mg-kg ' )(mg-kg ' -28d' )(mg- kg™ ') (mg-kg™') (g-kg™') (g-kg') (g-kg!)
CK 9.41 +4.21¢ 133.50 £4.55b  227.92 £21.99¢  408.67 +£19.34cd  653.60 £0. 98¢ 0.96 £0.17¢  1.07 £0.10d  1.64 £0.42¢
M 22.18 +1.21a 201.58 £25.70a  255.30 +8.54bc  378.36 £51.92d  738.82 +31.36b 1.47£0.09b  1.77 £0.15b  2.57 +0.35ab
ME 15.77 £3.00b 204.35 £19.69a  275.08 +13.8labc 498.83 +£36.74b  737.57 £12.26b  1.49 +0.25b  1.53 +0.11lc  1.76 +0.55bc
1 19.53 +0.84ab  236.49 +25.20a  307.54 £23.77ab 472.92 +12.82bc 824.98 +7.6la 1.80 +0.31ab  2.20+0.06a  2.91 £0.21a
IE 23.51 +2.44a 238.27 £13.44a  315.87 £20.00a  586.22 +64.02a  822.95 +39. 79a 1.91£0.17a  1.84 +£0.16b  3.07 £0.24a

DOC: w4 HLk Dissolved organic carbon; HWEC: oK $E B Hot water-extractable carbon; PMC: 7E 7] # fL % Potential mine-ralizable
carbon; MBC: fi{{4 ¥ 55 Microbial biomass carbon; AEC: FRFZHESHK Acid-extractable carbon; ROC: /b Hlik Readily oxidation carbon; POC:
UKL A ALK Particulate organic carbon; LFOC: #2204 MLk Light fraction organic carbon. T [R] The same below.
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POC < LFOC, BUE S R 0. 1% ~32.65% . 5%t 1
AbFEAF EL AR A AL BTG A AL DOC 43t L]
WER R, AEC 2 B LL ) 2 25 B IK, HWEC , POC |
ROC Fl LFOC 3Bt bb 5 7+ %5 , MBC Fl PMC 1) 53 it
e 28 A A —. 55 it A BRAR Lb , 5 AT 1R it b B
POC 3B Fe i) i 45 75, DOC 3 e HL 191 . 35 AT
MBC .PMC .HWEC .AEC .ROC .LFOC f473Fic. b 91 75
PO AL PR IE) TG 2 25 . AP i is| i), 5 ME &b BEAH
I, IE Ab 3 DOC F1 LFOC 43 e b 49 & 2 42 v, i
MBC .PMC .HWEC . AEC . POC #1 ROC 4>t bt 491 &
WAL B[R] TG i 35 25 57

FERMEREAF 20T, 5 M AL FEAH H, ME &b 2
MBC 4Bt L) i 2 $2 &5, DOC il POC 43 Bt LE ]
K, T PMC . HWEC . AEC .ROC FI LFOC 43 Lt
e WAL TR G i 25 25 5. FEIR MRS FT 4510 T, b
W] 5 AN Rk | A L, TE 403 DOC . MBC (1431

R3 TEFIER RS AR EE A RS B L B B S0

e 3 45 5, POC 43 Bb 1) 8 3 R AIG, 1T PMIC.
HWEC . AEC .ROC I LFOC 43t b 91 76 9 Ak P 5] G
XS

HH T () B 33 A LB R IR AN ], 7 52 40 AR
FAE AR AS AR ). 1A 16 PR BILAR 43 e e 491
REVLAA S — TG A AL A 3 b 06 M R R RB I
B - ML SR (R 36 1 22 5. B O 3
BILBR () AR TR | 0 2050 25 S B AN [] 36 1 A HIL AR 1Y) 53
e LU ). AEASBIETE Y, o T RE IR M LA R3¢
%, HHATBC L9 i 28 Akt SO S AR [R] BRIk, o
WATERA J— ] 223 5 k. R SR FHE PR L
T B LU A5 FR) A G, B RA CK 1835 14 A8 HILAR 9 fid
LB BEE 1, e ab 305 AR L 10 —fb Ak 3 )3k
FRAHXHE, P A4S 106 A AL 23 FC L A7) AF XL B SF
BIEAE R - 584 HURRE M i

H 3 4 ATLAE TR HLRR TG PR R/ INIT A -
IE >1>M > ME > CK. 55X} B ARHAH Eb , Tt £ FF 4k
B A A ATURR 5 1 358 0 5 Y e A T 48 3 i s T )
THE R A HURRTEPE. FEASFIRS ARG A 77 =0, ik
ST - 39 MLARIE M OS2 e AN [R). et AT, R
i B| P AT A 96 MLAB TS P 5 TR RS P BsF , 42 o e 5]
AT i A HLE .

Rij :fij/fCKj (1)
T, RS | RIS RS A BILAR 23 LA
XHELLf, R 5§ AL SRERS j RIS A PLEK 3 TE L
Jex; M CK ALBRER j Rl s M AT HLAR 70 FiC L 451,

@zé%ZRv
Ao, L RS PR A LR TE VE 0 G
HLERFIZE ,n = 8.
3.4 N[FENEVEA HLER AR PR

225 AT LLE ), BoA PR S 806 A Bk
ARG SA IR 3 7K, Bk T 384 MLAR AR
ST EA YR & E R BRI R, S TE AR Z
[a] , Bk DOC 5 MBC . DOC 5 PMC . MBC 5 POC .

Tab.3 Effect of straw application and earthworm inoculation on the fraction of soil labile organic carbon ( % )

BE RIS DL B ) Fraction of soil labile organic carbon

DOC HWEC PMC MBC AEC ROC POC LFOC
CK 0.10 £0.00c  1.94 +£0.10b  3.30 £0.18a 5.94 +£0.31ab  9.50 £0.24a 14.01 £2.63b 15.51 £1.53d 26.57 £2.88ab
M 0.25+0.00a  2.31 £0.29ab 2.95+0.27a 4.33 +0.47¢ 8.48 £0.26b  16.86 =0.94ab 20.31 £0.63b 29.45 +2.73ab
ME 0.20 +0.00b  2.37 £0.19a  3.20+£0.11a 5.80 +0.52ab  8.57 0. 11b  17.28 £3. 11ab 17.72 1. 15¢cd 23.85 +4.12b
I 0.21 £0.01b  2.56 £0.28a  3.23 £0.33a  5.12+0.10bc  8.93 +0.03b 19.48 +£3.44a 23.77 £0.62a 31.36 +2.67a
IE 0.25£0.03a  2.54+0.15a  3.36 £0.06a 6.24 +0.65a 8.76 +0.38b  20.36 £1.71a 19.60 £1.78bc 32.65 £2.40a
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Tab.4 Relative values of different soil labile organic carbon fraction under different treatments
ik 3 ANTR] 3 PEAT BILBR S C LA AR X A B
Treatment Relative values of soil labile organic carbon fraction Soil organic
DOC MBC PMC HWEC AEC POC ROC LFOC C“b(zn activity

CK 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1.00
M 2.55 0.73 0. 89 1. 19 0. 89 1.31 1.20 1.11 1.23
ME 2.02 0.98 0.97 1.22 0.90 1.14 1.23 0.90 1.17
I 2.11 0. 86 0.98 1.32 0.94 1.53 1.39 1. 18 1.29
IE 2.51 1.05 1.02 1.31 0.92 1.26 1.45 1.23 1.34
s LAAS )16 A WL S0 TC LG (9 S E 4B 7647315 Caleulating on the basis of mean fraction of labile organic carbon.
x5 AREEEHEIBRNBXRY
Tab.5 Correlations between different soil labile organic carbons ( r, n =15 )

TOC DOC MBC PMC HWEC AEC POC ROC LFOC
TOC 1 0.879 " * 0.545* 0.759 " * 0.913** 0.923** 0.885" " 0.844 " 0.871"*
DOC 1 0.178 0.524 0.807 " * 0.727** 0.771** 0. 656 " 0.821"*
MBC 1 0.632* 0.515" 0.673" 0.269 0.676 " * 0. 543
PMC 1 0.645* 0.795"* 0.633" 0.584 " 0.769 " *
HWEC 1 0.877** 0.867 " * 0.865" " 0.695" "
AEC 1 0.853" " 0.888" " 0.862" "
POC 1 0.758 % * 0.762" "
ROC 1 0.807 " *
LFOC 1
% P<0.05; % = P<0.01. F[d The same below.
Fo6 FEHSEBINEAFNHBEEAREEENHRSELWHNEZESH
Tab. 6 Significant analyses of straw and earthworm on soil organic carbon and labile organic carbon
= SOC DOC MBC PMC HWEC AEC POC ROC LFOC
Factor
FHFF Straw % % o ns * % % o * *
1 45] Earthworm ns ns * % ns ns ns . ns ns
FEFE + HEU5) Straw + earthworm ns . ns ns ns ns ns ns ns
ns: P>0.05.

MBC 5 LFOC [H]AH A i 341, He ¥ 35 41 ¢,
F T DOC il MBC [$3Z -+ 32 [ AR 9 B Ak 27 1 5 5 i)
A, S EREE S Ak 1 i 17 AR 0 [ Ik, DOC 5
MBC A AAE R 564 HLak K 1 RS L i 4
b, 385 A VE R 48 7 4 0 Ik B A2 A6 i F8 A, 1T PMC.
HWEC ,AEC .POC .ROC F1 LFOC ¥ VE A A Bl K
WA E R FE bR,
3.5 A[FERNEHEA LK S B S22 m R E

JH SPSS ) General Linear Model 147 K 25 [d] [
05 250 AN Z et REAL R ), ] LA BH B RS AT DR 28 K
fe ] PR 2802 75 A A AILA B AN R TEPEA HLAR 75
AR BRI f 3% 6 T A AR A it O =00 &
s IR BEXT DOC 5 PMC & & mi4h, %F SOC
KILETEMEA LR & =4 W m, R TTie &
A AN b ) At FH O =X 02 R i AT MLk A
ANRE A B 5 e ) B &

ERERREFF AT, HeFhii 5] B X MBC 5 POC

EEA SN R A AR e T A PR
R FENERR, 5 LIRS, BIAE
P AT 77 2, HeRh i is| ] 2 25 42 =5 MBC & i J
SYECELA, BRI POC & it K o IE L . RS T 5
i 851 ] 1) 22 EAE TR BRAE DOC % #7284k |

43 i

R AR 1 20 i 52 3SR I KO IRJE
FEFFA S IR AL 2 R 1 | - S A0 K + I SR AT
TF] 1 22 R 2 2 PR 3R A S o AR IR Y 25 % 4 6
ARIRRZE RSN I AS AT, ol - A LA ) 5 e
Pm, GH B AR 8007 G KRS AR
PO TR MRS AT A M T A AR B L S AR A
ST IR S AR 3 T g TS Y IX SRR
BRI [T O ftn , 3K & 55 el R 2
MBI BT AT S X3k - A ALk A o A 4 BIR 7 A1 1,
MAEABIFTE 3k 3 AR T2 ARG A . 45
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FHLFRM R -5 e A 2 B 5 -+ R A W A BB
TR BB AR B A5 O e A [ A G A it 5 X
FERP I R 5 A PR 5 2R/ B AR L, &
A 5 AT AL ) BRI 23 AR - 3 B 4

TEARMFZTH S FAVE AN ML 5805
T B A0, 3B o 485 S i ARG S A AL
J5 , R 18 o 35 A AR 5 e, FLYR A FF
BEFMRS AT A F) TB DOC F1 MBC ARG 7 HL
AR, T DOC 5 MBC Xf4h 5L 1) 28 {5
BRI N 22 AT e 0] PR 25 A5 ), DR 38 P AR 4k
BRH 5 2%, AN R A RS At A =X, ke )
i+ 49 SREFF o 4 MR A L A R 0 ey
FREE MR Wy A, BRI B35 5 MBC &8 2 i
I 7E 3 b e DL B ALBURLIY ok ol % A
S, Koutika 2501 & 30, e 5 B £ 25 5 R A WL
WKL, ABIFSE A & I, AN TE 2 Al RS FF it o =K, 2
F B Y512 POC 5 12tk 25 B 78 P FP RS AT it FH
7T, HERhE B 358 PMC .HWEC 55 ROC 4 2 44
I, AEC 7 5 FRAR. 78RR FF A5 T, 2 ke 5] b
B DOC Fl LFOC & 12 B A% ZE IR T RS FF 2% N, %2
e w51 20 38 DOC F1 LFOC & 514 i, 2 B i 5] 4 48
FHIE LEIRATT BT 25 i 52 2.

FEFFVE N SNEA ML 5 A 3, {5 384 Lk
(R RGN, 5 FRGEFREFHAE L, TR MRS 1 T
T REFE S IR A, T 2F T F5 FF 19 53
JEFEAL 1 REFE A 40 e K i AR B bR AR B T
FEFEA ML ) LA MR L 50, it 7+
B MLIE . FER TR RS FERG A 7 =R, R ik 151 1)
A LRGP AL AR AN TR, 13X 5 A0 R+ 3 L
& A8 AL AH — 2. Bremer %540 & B, B #EAE I N
BT /I FE AT IR B 5 A% Angers 25 AN T AT S
I ol 3 P AR R AR < 1) 3% 35
IO 5K 3 e AL FEFE o i R ;2 ) + e Bk
Pdrn (R A S P . e 45 ] 5 08 9 0 A AP A
S G G R AT T R e
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