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Abstract: [Objective] Based on 3 long-term experiments, temporal and spatial responses of total soil organic carbon (TOC)

and labile organic carbon (LOC) in red soil, black soil and grey-desert soil to various long-term fertilizations were discussed.

[ Method] Fractionation method of soil organic carbon was applied to determine the contents of LOC and the percentage of LOC to
TOC in black soil, grey-desert soil and red soil. [Result] Results showed that the content of TOC and LOC and the percentage of

LOC to TOC under 16 years of non-fertilization (CK) in grey-desert soil decreased significantly by 11.7%, 34.9% and 5.4 percentage

points, respectively. After long-term application of chemical nitrogen fertilizer (N), the content of TOC of the 3 soils kept no

significant change throughout the studied period. However, the percentage of LOC to TOC for the 3 soils all decreased significantly.

It decreased by 9.5 percentage points in black soil, which was the most of the 3 studied soils. After 16 years application of NP and

NPK, the percentage of LOC to TOC in black soil and grey-desert soil decreased significantly. While there was increasing trend for
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red soil. There was significant increase in the contents of TOC and LOC and the percentage of LOC to TOC under long-term
application of chemical fertilizers combinated with manure (NPKM. 1.5 NPKM). After long-term application of NPKM, the contents
of TOC, LOC and the percentage of LOC to TOC in red soil increased by 80.6%, 146.2% and 7.5 percentage points, respectively,
which was the most. For grey-desert soil it was 64.4%, 138.0% and 5.0 percentage points, respectively. For long-term application
of NPK with straw return (NPKS), the contents of TOC, LOC and the percentage of LOC to TOC in red soil increased by 21.6%,
59.0% and 7.5 percentage points. However, it was stable in black soil and grey-desert soil. [Conclusion] The percentage of LOC to
TOC response sensitively to long-term fertilization and could be one of the indicators for the quality of soil organic carbon.
Long-term non-fertilization and only chemical nitrogen fertilizers lead to decrease in the contents of total soil organic carbon and the
percentage of LOC to TOC in most cases. Long-term application of NPKM could maintain and improve quality and quantity of soil
organic carbon. The effect of long-term application of NPKM was better than that of NPKS, and they were both better than that of

long-term application of NPK.
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Table 1 General situation of soils studied

o K7 it IR R 70%, /NX AR 196 m?,

BENLHES], B2 K. 3 MRS NPKM & 1.5NPKM
LR & TR 70%, A HUIEATE SR

PTGy o 3 AR S/ NX 2RI 70~100 em ¥R 7K
Ve SRR TF, MR FR 10 om AR 1348, AR AGBIE.
HRACA FWFIPE AL S B ARG AR 2, T Rt
ATHEBE, WP 45 B0 R EEAMEY AR IO . 3 MK

T3 At
Soil Black soil

gt pAR:

Grey-desert soil Red soil

24 ¥ Latitude

R Altitude (m) 220

4FEYHE Annual averaged temperature (C) 4~5

Jo#E W No-frost period (d) 125~140

FER Y Annual rainfall (mm) 450~600

4F7% % 5 Annual evaporation (mm) 1200~1600

FEH B4 Annual sunlight hours (h) 2500~2700

R F & Clay content (%) 26.7

%+ BEJ Soil parent LT AR
Quaternary loess sediment

1 HLE TOC (kg 13.11

A Total N (gkg") 1.40

%1% Total P (gkg™) 1.39

A4 Total K (gkg ") 22.1

B Avail. N (mgkg™) 114

HOHE Avail. P (mgkg™) 27.0

HOH Avail. K (mgkg™) 190

pH 7.6

124°48'34"E, 43°3023"N

87°46'45"E, 43°95'26"N 111°52'32"E, 26°45'12"N

600 120
7 18
156 300
310 1255
2570 1470
2594 1610
20.2 41.0
PR BRI PHUETEARGE .
Striking parent Quaternary red clay
9.58 8.20
0.85 1.07
0.67 0.32
19.4 13.7
65 79
4.5 13.9
188 104
7.7 5.7

T i34k 0~20 cm )2 Dates in the table are 0-20 cm soil layer
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R KL 12 250 MR, AR MRS 565 nm LE
o MR KMnOg ¥R S5 (178 45K H A i R s P A Lk
AR 1 mmol'L!' KMnO4 4 #E 0.75 mmol-L!
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Table 2 Changing rate of total organic carbon in different soils
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IS5 4 0.39. 0.34 1037 gkg'a”, 16 4FJR 1
BN LI BT LLB 2 508 42.8% 64.4% 1
80.6%; 1.5 NPKM &b H A7 LA g 28 ) 5377 4 0.52.
0.54 F10.45 gkg'-a’, VLW E A HLICHLEC AL 2L
T HEME B3 i LI WL K . FSFFIEH (NPKS)

16 )5, B ERAE A RS A PSR EEAE, 20
BANREE BT, ETFT 21.6%. LA EEERLRI,
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1% TR IR E AL 2 ST AL AR A
Soil Initial organic carbon content Fertilization treatment Change trend in total soil organic carbon content
(gke™) e Trend % Rate (grkg'-a™)
H1 13.12 CK #5F Unchanged 0.00
Black soil N F5F Unchanged -0.01
NP F5F Unchanged 0.04
NPK F57 Unchanged 0.07
NPKS #5F Unchanged 0.07
NPKM 7t Increased™ 0.39
1.5 NPKM 7t Increased”™ 0.52
B 9.58 CK % Decreased” -0.06
Grey desert soil N F#57 Unchanged 0.03
NP F57 Unchanged 0.01
NPK /% Decreased” -0.06
NPKS #5F Unchanged 0.02
NPKM 7t Increased™ 0.34
1.5 NPKM 7t Increased™ 0.54
2135 8.20 CK #5F Unchanged -0.01
Red soil N F57 Unchanged 0.03
NP F57 Unchanged 0.07
NPK 7t Increased” 0.13
NPKS -FF Increased” 0.13
NPKM 7t Increased™ 0.37
1.5 NPKM 7t Increased™ 0.45

TRE S%AKT B THRE 1%KT B

" Significance at 5% level; " Significance at 1% level
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Fig. 1 Changes of content of soil organic carbon under long-term fertilizations
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Fig.2 Changes of content of soil labile organic carbon under long-term fertilizations
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Fig. 3 Changes the percentage of labile organic carbon content to total soil organic carbon in soils with various long-term

fertilizations
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