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60 80 (Light Fraction Organic Carbon,
gm 2 1999 , 5 , LFoC) 11 2 mm 1.80 gm ~Nal
(CK) (M) + 1h , 0.45Uum ,
(ME) (1) + (IE) ; 0.0Lmol L™ Cad, ,
210 kg hm 2( N) Nal , ,
105kghm™?( P 105kghm ?( K), , 50 : 0.25 mm
225 120 120 kg hm™ 2 (
2.cm ) 15 000 kg hm" 2, (Totd Organic Caron, TOC) :
7 500 kg hm™ 2 KeCraO7 el
( Metaphire guilldmi) ,2005 6 , (Microbia Biomass Carbon,
0 20cm , MBC) : Ko SOy [13.14]
4 , (Basdl regiration , BR) :
1.2 2l
(Disolved Organic Carbon , DOC) (Microbia quotient , Mq)
: ., 0.45um (qQ02)
, TOC  (Shimadzu 5000A)
(Hot Water Extractable Carbon, 1.3
HWEC) :  <2mm 4g, 20m 5 ANOVA
. 80 6h, 10 000 : (Rind-
rmin- 2 10 min | , pa Conponent Analyss, PCA) (Quger
(7] Analyss,CA)
(Potentially Minerdizable Carlon,
AMO) ¢ 28 d : Q0 , 2
(Acid Extractable Carbon, AEC) : 2.1
<2mm 249, 20m 1.5molL"?! ’ (
, . 20h, 4000 r min ) boc (p<0.05, 1),
5min, (7] ’ boc
. o DOC
(Readily Oxidation Car-
HWEC (p<0.05) ,
bon, ROC) 681 500U m 15 mg
, 25m 333 mol L KMnO,, MC , '
1h, 4000 r mn?! 5 min, AEC
250 565 nm , (p<0.05) ,
KMnO4 565 nm ROC (p<
! KMo, 0.08) ,
KMo, POC (p<0.05) ,
(Particulate Organic Carbon, FOC) : (p<
Cambardella  Hliott!®! ,  2mm 0. 05) LFOC (p<0.05) ,
, (5gL™ Y 12 h, ,
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TOC ) : (p<0.05)
TOC BR ,
2.2 (p<
MBC BR Mg 0. 05) Mg ,
900, ( 1) M™MBC ,
MBC , (60 )
1
Table 1 Changesin organic carbon in ils subject to graw incorporation and earthaorm activity as reflected by indices
DOC HWEC mC AEC ROC POC
Trestment (my kg™ b (makg Y (ma kg™ Y (mg kg™ Y (gkg b (gkg™H
oK 9.41+4.21c 133.50+4.55 b 227.92+21.9 ¢ 653.60+£0.98 c 0.96+0.17 c 1.07+0.10d
" 2.18+¥1.21a 201.58+25.70a 255.30+8.54bc  738.82+31L.36 b 1.47+0.09b 1.77+0.15b
+
VE 15.77+3.00 b 204.35+19.69a 275.08+13.8labc 737.57+12.26 b 1.49+0.25b 1.53+0.11¢c
| 19.53+0.84 ab 19.53+0.84ab 307.54+23.77ab 824.98+7.6la 1.80+0.31 ab 2.20+0.06 a
i
23.51+2.44 a 23.51+x2.44 a 315.87+20.00 a 822.95+39.79 a 1.91+£0.17 a 1.84+0.16 b
IE
LFOC TOC MBC BR Mq qco,
Trestment (gkg' Y (gkg™ Y (mg kg™ Y (@sCnogkg 'd™h (%) (COrCugmy h™ 9
oK 1.64+0.42¢c 6.88+0.18 c 408.67+19.34cd  38.18+4.87c 5.94+0.31 ab 3.89+0.36 a
M 2.57+0.35ab 8.71+0.47 b 378.36+51.92 d 45.49+5.71 e 4.33+£0.47 ¢ 5.08+0.92 a
+
VE 1.76+0.55 bc 8.61+0.14 b 498.83+36.74b  45.30+0.65 hc 5.80+0.52 ab 3.80+0.25a
| 2.91+0.21a 9.24+0.11 a 472.92+12.82bc  46.45+3.08 b 5.12+0.10 b 4.17+0.49 a
"
e 3.07+0.24 a 9.39+0.05 a 586.22+64.02 a 54.68+4.38 a 6.24+0.65 a 3.89+0.14 a

Sraw muched on il suface;

,n=3,

a p<0.05 ugng Duncan tes

2.3
[15]
6 a
[16, 17]
[18, 19]

Muched graw and with earthworm;  Sraw incorporated with il ;
(p<0.05) Means+ ¢d. n=3. In each row ,va ues followed by different |etters are sgnificantly dfferent

(20

2.4

24] .

Incorporated graw and with earthworm;;

[25]

+

PC1 (principal component 1)
PC2 (principal conponert 2) ,



5 : 881

84. 4 9%( 1), DOC HWEC PMC AEC ROC POC LFOC  TOC
DOC HWEC PMC AEC ROC POC LFOC TOC BR : (1)
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HWEC,ROC DOC,BR LFOC,MBC RJC ,PC1
, , BR PROC . 0.508
: (p<0.05 p<0.01,
,Mq . ),
( 2) ,
, qQ0;,, ,
2.6 PC2
’ FCl 1
2

Table 2 Regresson equations between different indices

Independert indi TOC DOC HWEC PMC BR AEC ROC POC LFOC
en indices

TOC a — -34.21 - 148.6 35.15 0. 637 179.2 - 1.430 - 1.528 - 2.344
b — 6. 047 41.02 27.49 5.297 67.28 0.345 0.374 0.552
R? — 0.783 0.833 0.599 0.604 0.853 0.713 0.783 0.579
DOC a 6. 160 — 101.8 209.2 33.53 603.6 0.727 0.798 1.015
b 0.137 — 5.743 3.491 0.710 8.635 0.045 0. 050 0.078
R? 0. 827 — 0.721 0. 447 0.480 0. 621 0. 546 0.621 0.509
HWEC a 4. 450 - 7.886 — 164.3 28.99 467.2 - 0.068 0.025 0.339
b 0. 020 0.126 — 0.524 0.084 1.422 0. 008 0.008 0.010
R? 0.833 0.721 — 0. 461 0. 307 0.770 0. 747 0.752 0.39%0
RvIC a 2.391 - 17.08 -35.17 — 4.531 297.0 - 0.653 - 0.263 - 1.068
b 0.023 0.128 0.879 — 0.153 1. 695 0.008 0.007 0.013
R 0.627 0. 447 0. 461 — 0. 609 0. 652 0. 468 0.347 0.372
BR a 3.318 -13.51 34.73 87.68 — 386.8 - 0.368 0.228 - 1.464
b 0.114 0.676 3.653 3.976 —_ 8.013 0.041 0.032 0.084
R? 0. 604 0. 480 0. 307 0. 609 —_ 0. 562 0.471 0.258 0.617
AEC a - 1.010 - 36.74 - 206.2 - 19.90 - 6.952 — - 2.237 - 2.065 - 3.698
b 0.013 0.072 0.541 0.385 0.070 — 0. 005 0. 005 0.008
R? 0. 853 0.621 0.770 0. 652 0. 562 —_ 0.788 0.728 0. 653
ROC a 5.414 - 0.751 57.71 182.0 28.55 514.0 — 0. 482 0.245
b 2.066 12.02 95.10 58. 07 11.48 158.3 . 0.785 1. 402
R? 0.713 0.546 0. 747 0. 468 0.471 0.788 — 0.575 0.623
POC a 5. 053 - 3.207 48.05  189.5 32.27 508. 7 0.295 — 0.228
b 2.092 12.38 92.12 48.31 8.184 146.9 0.732 — 1.284
R? 0.783 0.621 0. 752 0.347 0.258 0.728 0.575 — 0.560

LFOC a 6. 067 2.007 110.5 201.1 28.43 562.0 0. 466 0.639 —_

b 1.048 6. 537 38.71 29.18 7.376 81.16 0. 445 0. 436 —_

R? 0.579 0.509 0.390 0.372 0.617 0.653 0.623 0. 560 —

a b y=a+bx ,R? Notes:a and b mean the congant in the regresson equation y =a+bx, and R?

means the determinart codfficient

3

; DOC HWEC RVC
BR AEC ROC RFOC LFOC  TOC

12 , ;
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INDICES FOR CHANGES IN ORGANIC CARBON IN SOIL S SUBJECT TO STRAW
APFL ICATION AND EARTHWORM ACTIVITY

YuJianguang Li Huixin Hu FengJr
( Colege d Resourcss and Environmental Sdiences, Nanjing Agricultural University , Nanjing 210095, China)

Abgract Through use of the principd component andyss (PCA) and duger andyss (CA) methods ,sendtivity was ana
lyzed of characteridic indicesdf changesin organic carbon in ils subject to sraw goplication and earthmworm ( Metaphire guille-
mi) activity in along-term rice-wheat rotation field experiment. Results show that these indices varied in regponse to sraw appli-
cation and earthaorm activity. When dl the indices chosen were used , the changesin content and cormposition of il organic car-
bon could be reflected rdatively inextenso ,but too much irformetion and inconsgstency of the irformetion embarrassed further
andysis. Acoording to the principa conponent andys's (PCA) and cluger andys's (CA) methods these indices could be divided
into two groups ,one related to il organic carbon content ,including disolved organic carbon (DOC) ,hot water extractable car-
bon (HWEC) ,potertialy minerdizable carbon (PMC) ,basd resiration (BR) ,acid extractable carbon (AEC) ,readily oxidation
carbon (ROQ) ,particulate organic carbon (POC) ,light fraction organic carbon (LFOC) totd organic carbon (TOC) ,and the
other related to microbes and having some potentid i rfl uence on il organic carbon ,including microbid quotient (Mg) ,q0%, and
microbia biomass carbon (MBC) . The former could be used to eval uate efect of sraw application on il organic carbon ,and the
latter to eva uate potential efect of earthworm activity on il organic carbon.

Key words Index;Sil organic carbon; Sraw ; Earthworm ; Sdection



