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[10] , ; ,
, ( 1 mol L™ KMnOy 0.75mml L™ !
, 9mg )
KMnO, 33 mmol L™t 167
1 molL™' 333 mmol L1,
1.1 KGOy
1990
avl :
( 111°52 32", 26°4512") , 120 m; (CPI) = (g kg™ )/
18.0 1250 mm, (gkg™ b
300 d , , (L)
1990 LOC NLOC :
11 (1) (CKo) ; = (LOO)/
@) (CK) ;(3) N (N);(4) (NLOCQ)
(NP ; (5) (NK) ; (6) (PK) 5 (7) (L
(NPK) ;(8) M) ;(9) :
NPK (MNPK) ; (10) NPK LI= L)/ (Lo)
(1.5MNPK) ; (11) NPK (avl) :
(S\PK) 196 it , 2 CMI = CPI xL | x 100
, - 1.3
300 kghm 2 N P,Os K:O=1 0.4 0.4, , pH CEC
73 ,
V2 : ‘pH, :CEC NH40Ac JEDTA
[11]
13.62g kg™ ', 1.07 gkg™*, (PROs) 1.07 9
gkg *, 13.7gkg *, 79.0mg kg™t
13.9mg kg * pH5.7 2.1 CMI
5a(1995 ) 10a(2000 ) avil (
(0 20cm), 1) ,
1.2 CMI (CKo, CK, N, NP,
KMnOy4 NK, PK, NPK) ,
15 mg 0m avl , ,
) 25 m , , (CK) ,
1h, 2000 r min~* 5 min, 10 a 40.5 % QM| 48.1,
1 250 , 565 nm
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1

5a

(333mol L™ KMnO,)  CMI
Table 1 Lakileorganic metter (333 mmol L™ ! KMnQy) and carbon menagemernt index (QMI) o the red oil dter 5 and 10 years o fertilizetion and cultivetion

5-year fertilizetion and cultivation

10a

10-year fertilization and cultivetion

Trestment Totdl organic Labile organic Carbon Totdl organic Labile organic Carbon
metter (TOM) metter (LOM) management metter (TOM) metter (LOM) menagement
(gkg™ (gkg™H index (CMI) (gkg™H (gkg™™ index (CMI)
CKo 14.48 2.6% 9%. 4a 23.60 2.27a 73.9
CK 15.34 2. 66a 93.7a 20.00 1.63a 51.9a
N 18.19 2.32a 77.6a 20.39 2.51a 83.9a
NP 15.60 2.55a 9?.9 21.81 2.63a 87.6a
NK 15.77 3.33 123a 20.39 1.8la 58.0a
PK 15.86 2.53 87.8a 20.50 2.32a 76.4a
NPK 15.86 2.21a 76.3a 20.34 1.%4a 63.2a
MNPK 17.84 3.01a 107a 2871 4.90b 180b
1. BMNPK 19.31 3.17a 1l1a 33.95 7.74c 295¢
SPK 15.52 2.05a 69.0a 23.00 3.23a 113ab
M 20.43 2.75a 93.0a 26.84 5.20b 188b
: 13.62gkg !, 2.74 g kg ' Orignd il OM 13.62 g kg * LOM 2. 74 g kg™ %;
5% The sae |etter diter the data means difference is ot sgnificant a the 0. 05 level (L D)
3 9.4%,CMI 71.5;10 a
, , 1.53gkg *, 7.3%,0MI  71.4
) ,10 a
, 0.45 g kg ! ,aMI 29.6 3
(MNPK 1. 5MNPK) ba 10a ,
.10 a QM 80 195, , 2.56 g kg * (SNPK)
10 a, 5a 1.88gkg*
(o1 1.57g kg !, 16.5 % , QM| 20
[7] ' ,
, , 2.3 CMI
0.68 1.59gkg !,
(SNPK) : ( 3
5a 13.9%,10a 68.9 % , ,
5a 25.2%,
31;10a 17.9 %, (CK) 5a 43.8 %,
13, Qv 46. 2 10a b5a ,
2.2 CMI 5a 10 a
) [8] I
: 1.21 3.08gkg’t  ( ,

(CKo CK N NP NK PK NPK) ,5a

1.49gkg *,
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2 5a 10a (167 mmol L™ KMnQ,)  CMI
Table 2 Midlahile organic netter (167 nol L™ * KMnQ,) and carbon management index (QMII)
o the red il ter 5 and 10 years o fertilization and cultivation

5a 10a
5-year fertilization and cultivation 10-year fetilization and cultivation
Trestrment Totdl organic  Micklabile organic Carbon Tota organic Mictlabile organic Carbon
metter (TOM) metter (MLOM) management metter (TOM) metter (MLOM) menagement
(gkg b (gkg™ b index (CMI) (gkg b (gkg™ Y index (QMI)
CKo 14.48 1.27ab 60. 3ab 23.60 1.80d 84.0d
CK 15.34 1.2la 57.0a 20.00 1. 458b 67. 6ac
N 18.19 1. 40ab 65. 4ab 20.39 1.53c 71. 6ac
NP 15. 60 1. 75¢cd 85. Ocd 21.81 1. 69cd 79. 2cd
NK 15.77 1.54bc 73. 4bc 20.39 1. 40ab 65. 1ab
PK 15.86 1.41ab 66. 7ab 20.50 1.30a 60. 1a
NPK 15.86 1.88de 92.3de 20.34 1.55hc 72. 4bcd
MNPK 17.84 2. 71 138. 1f 23.71 2.23e 106. le
1. SMNPK 19.31 2.83% 143. 4 R.95 3.08f 146. 1f
SNPK 15.52 1.88de 92. 2de 23.00 1. 57bed 72. 8hed
M 20.43 2.13e 102. % 26.84 2.38 112. 8e
: 13.62gkg !, 1.98 gkg™ *Orignd il OM 13.62gkg™* MLOM 1.98 g kg™ *;
5% The same letter dter the data means difference is not sgnificant a the 0. 05 levd (LD)
3 5a 10a (383 mmol L™ ' KMnO;)  CMII

Table 3 Highly lahile orgaric metter (33 mmol L™ KMnOy) and carbon management index (CMI)
o the red il &ter 5 and 10 years o fertilization and cultivation

5a 10a
5-year fertilization and cultivation 10-year fertilization and cultivation
Trestrment Totd organic Highly labile organic Carlon Totd organic Highly labile organic Carbon
metter (TOM) metter (HLOM) management metter (TOM) metter (H.OM) menagement
(gkg™?) (gkg' " index (CMI) (gkg 9 (gkg™) index (QMI)
CKy 14. 48 0. 99de 80. 4d 23.60 1. 12ab 88.9a
CK 15.34 0.68a 53. 8a 20.00 1.07a 85. 5a
N 18.19 0.87hc 68. 4bc 20.39 1.11ab 88. 7a
NP 15.60 0. 88hc 70. Obc 21.81 1. 15ab 91. Oa
NK 15.77 0. 89hcd 70. 7bc 20.39 1. 09ab 87.1a
PK 15. 86 0. 80b 63. 2ab 20.50 1.26¢ 100. 7b
NPK 15. 86 0. 87bc 69. 2bc 20.34 1.43d 115.9¢
MNPK 17.84 0. 96cde 76. 6¢d 23.71 1.5% 127.9d
1. SMNPK 19.31 1.2% 97.8e 33.95 1.57e 124. 2cd
SN\PK 15. 52 0.81b 64.5b 23.00 1.18hc 93. 4ab
M 20.43 1. 05e 83.2d 26.84 1.41d 112. 3¢
13.62 gkg™ !, 1.21gkg *Orignd il OM 13.62gkg™ ' ,H.OM 1. 21 g kg !;

5% The same letter dter the data means difference is not sgnificant a the 0. 05 levd (LD)
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2-4 1 1
1 3 0.846"" 0.782"", :
(av) , 0.537"
( 4, , ,
1 Ov” ’
0.478 4
0.592 ", 0.716"" , 0.821""
, , 0.602 ", avii
avi ,
(1.000°") >> :
(0.576 ") > (0.4727) ,
avil
4 ( )

Table 4 Qorreation codfficients between labile organic metter and total organic metter and crop yidd in red il (Pearson 2tailed tes of sgnificance)

) Highly lahile Mid-labile Labile organic  Carbon management Totd organic
Item Crop yidd . . .
organic metter organic metter metter index metter
] 1 0.374 0.821"" 0.602 " 0.372 0.326
Cop yidd
) ] ) 0.374 1 0.478 " 0.592 °" 1.000 *" 0.846 "
Highly lahile organic metter
) ) ) 0.821"" 0.478 " 1 0.716 " 0.472"° 0.537 "
Mid-lahile organic metter
. ) 0.602 "" 0.592 " 0.716 " 1 0.576 "" 0.782""
Labile organic metter
) 0.372 1.000 *" 0.472" 0.576 " 1 0.831""
Carbon management index
] 0.326 0.846 "" 0.537 " 0.782"" 0.831"" 1
Totd organic metter
* 0.05 (n=11); ** 0.01 (n=11) * (orrelation is dgnificant a the 0.05 levd (n = 11) ;
** Qorrelation is sgnificant a the 0. 01 level (n=11)
2.5 avil pH
10 a
Qv , ( 5, 6),

[71
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5

Table 5 Qorrdation codficients between labile organic metter and CEC and exchangeable cation cortert in red il

Ca Mg K Na
" Cation exchange Exchangeable Ca Exchangeable Mg Exchangesble K Exchangeable Na  Totd base
em
capacity (CEC) oontent (ExchrCa)  content (ExchrMg)  content (Exchr K)  content ( Exch-Na) oontent
. 0.558 " 0.444 0.119 0.562 " 0.120 0. 484
Carbon management index (QMI1)
) ) 0.764"" 0.705"" 0.364 0.637 " 0.341 0.797 "
Labile organic metter (LOM)
N ) 0.721"" 0.604 " 0.327 0.690 " 0.280 0.643 "
Mid-labile organic metter (MLOM)
. . 0.655 " 0.528 0.2% 0.543 - 0.024 0.552
Highly Iahile organic metter (HLOM)
. 0. 307 0.106 0.255 0. 327 0.337 0.198
Tota organic metter (TOM)
* 0.05 (n=11); ** 0.01 (n=11) * Corrdation is dgnificant a the 0.05 levd (n=11) ; ** Cor-

relation is dgnificant a the 0. 01 levd ( n=11)

6

Table 6 Qorrdaion codficients between labile organic metter and chemicd propertiesin red il

Alkdi Sowly pH
Item Totd N Totd P Available Cu Avalable Zn Avalable Fe Avalabe B
hydrolyssN  available K
) ) 0.616° 0.627°  0.577° 0.678"" 0.833° 0.802 " 0.69% " 0.724"" 0.8% "
Labile organic metter (LOM)
0.418 0.423 0. 486 0. 410 0.258 0. 368 0. 444 0.300 - 0.027
Total organic metter (TOM)
) 0.584° 0.5% "  0.545 0.648 " 0.838"" 0791 0.675" 0.717"°  0.8% "
Carbon management index (CMII)
* 0.05 (n=11); ** 0.01 (n=11) * Corrdation is dgnificant a the 0.05 levd (n=11) ; ** Cor-
relation is dgnificant a the 0. 01 levd ( n=11)
CuznFe B pH
3 ;
avil , 6
(CK N NP NK PK NPK) , , Qavil
5a 260gkg*t 10a 214gkg*, ,
17.7 %,V 21.7 3
(MNPK 1.5MNPK M) , 10a 5a
297gkg ', 99.8% Qv
117.6 3 , 10a [1] . . : ,1984.
5a 1 8. Wen Q X. ed. Research Methods of Soil Organic Matter (In
Chines) . Bdjing: Agicuturd Press,1984. 1 8
! [2] Jenkinon D S, Rayner J H. The turmover of il organic metter in
(oY1 CEC

dMe o the Rothamged dasicd experiments. il Sience, 1977,
123:298 305
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[3] Lognimow W, Wisniewnskii W, Srony WM, & al. Factionation of [8]
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il Sience 1987 ,20:47 52 374 378. NiJ Z, XuJM, XieZM, e a. Hfectsdo different or-
[4] Blar GJ, Ldroy RD B, LideL. Sil carbon fractions based on ganic manure on hiologicaly active organic fractions o il (In Chi-
their degree of oxidation, and the development of a carbon manage- nex) . Hant Nutrition and Fertilizer Science ,2001,7(4) :374 378
ment index for agricultura sygems. Audrdian Journd of Agriculturd [9] . . : ,1998.
Research ,1995 46:1 459 1 466 Nationd Spil Census Office. Qilsdf China (In Chinese) . Beijing:
[5] Ledroy RDB,LideL. il organic carbon changesin cracking clay Agricutura Press, 1998
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LABIL E ORGANIC MATTER AND CARBON MANAGEMENT INDEX IN RED SOIL
UNDERLONG TERM FERTIL [ZATION

Xu Minggang Yu Rong  Wang Boren
(Indtitute d Sail and Fertilizer, Chinese Academy d Agricultural Sciences, Bejing 100081, China)

Abgract Labile organic matter (LOM) in red soil under long-term fertilization was measured using the KMnQ, oxi dation
method. The results show that LOM and carbon management index (CMI) decreased gpparertly in red silsin Treatment Zero-
fertilizer (CK) or treatments gpplied chemicd fertilizer (CK, N, NP, NK, PK, and NPK) &ter 10 yearsdf cultivaion , with the
maximum drop (CK) by 40.5% in LOM and 48. 1 in OMI ; but increased dgnificantly in the treatments gpplied with manure or
with both manure and chemicd fertilizers (M, MNPK , and 1. SMNPK) , with the maximum rise (1. SMNPK) by 183 % in LOM
and 195 in GMI. LOM and QM1 in Treatment SNPK decreased dter 5 years by 25. 2 % and 31, respectively ; but increased ter
10 years by 17. 9 % and 13, respectively. These sugged that chemica fertilizers mainly increase non-labile organic metter conr
tent , while manure mainly inmproves quality of il organic metter , and sraws are dower in the dfect than manure.

The contents of three fractions of lakile organic metter named as highly labile organic metter (HLOM) , mid-labile organic
metter (MLOM) and labile organic nmetter (LOM) , respectively , were determined usng 33 mmol L™ ', 167 mol L™ * and 333
mol L™ 'KMnOy , respectively. Averagdy , H.OM , MLOM and LOM accourted for 5.6 %, 9. 6 % and 14. 5 % of total organic
metter , repectivdy. Sgnificant correations were found anong the three with the codficient between HLOM and MLOM being
0.478 ", between H.OM and LOM being 0.592 ", and between MLOM and LOM being 0. 716 " .

Qop yield was d o found dlosdly related to MLOM and LOM , with the corrdation coefficient being 0.821 " "and 0.602 ™,
regpectively , but the correlation between crop yield and totd organic metter was inggnificant. At the same time, LOM and CQMI
showed dgnificant postive correaions with cation exchange capacity (CEC) , exchangeable potassium, exchangeable cacium,
totd base and microdement , etc. . However , tota organic metter was i ndgnificantly related to those chemica indexes. S, LOM
and OMI coud nore than total organic metter objectively reflect changes in il fertility and il qudity , and should be used as
indices to describe il quality and assess il management .

Key words Red il ;Labile organic metter ; Carbon management index



