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The Effect of Fertilizer Management Practices on Distribution of Aggregates and SOC

LIU Zhen—dong', LI Gui—chun?, ZHOUYing', YANG Xiao—-mei', YIN Chang-bin", Fujio Nagumo®

( LInstitute of Agricultural Resources and Regional Planning,CAAS, Beijing 100081, China; 2.Institute of Environment and Sustainable Devel-
opment in Agriculture, CAAS, Beijing 100081, China; 3.Japan International Research Center for Agricultural Sciences, JIRCAS, Japan)
Abstract: The research is about influences of aggregate size distribution and stability and soil organic carbon protective mechanism in cin—
namon soil in organic and chemical fertilizer management practices. Soil samples ,which were collected from Xushui station long—term posi—
tioning experiment field in Hebei Province, includes 6 treatments : chemical fertilizer (N10 ), four fertilizer management practices which
combinated chemical fertilizer with manure, CK. The aggregate size classes were got by dry sieving methods. The results indicated that N10
didn’t significantly increase the capacity of organic carbon in soil, Organic fertilizer could significantly improve the R,s and organic carbon
content in large—aggregate. The treat of M3N7 can significantly improve MWD, GMD and organic carbon content in all levels of aggregates,
showing the significance of organic fertilizer on forming and maintaining soil aggregates. Organic carbon are mainly distributed in the 2~0.25
mm aggregalte size classes and organic carbon content in CK treatment of micro—aggregate is highest. That the formation and stability of mi—
cro—aggregate is earlier than large—aggregate, verified the mechanism of large—aggregate forming from micro—aggregate through the cemen—
tation. The cinnamon soil aggregate—organic carbon interaction is the key factor that the large—aggregate stability and forming with stratifi—
cation mechanism, which protect the organic carbon.
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Wo#s H #:2013-03-27

ESTE AN CRL)RHIFE51(200903011-B ) 5 th 9 /8 25 HERHIFBE AT HAS R 45 3% 2031 (1610122012004)
PEB RIS XHRAR ) W APy T Rl AR 4527 . E-mail :12hd 1006@163.com

*BIEIEE Bk



2240

YR S it Y 5 3255 111

TIEAPLUBERHL C PR E AR,
IINBEAER 2R A CARER AN 28 3000 A TR £
St A PLTCS R SOR A EE E 2 AR
HE i AR 52 M) L SRS PR [N 7, R 45 AR E
P AT PRAIEA LS B AR T o B . L S P SR (A2
IR WA P2 R4 Ao - AR AR W A A 35, AN [ A
FHAIR A C N SEFR B PRAF AR AL, P T
A PSS B RN SRR T S5 R - AR
SEPERILT CL A5 A LT MR PE | T3 N TE Ry 27
o vk R HE D R R RS E M | A R E
LA U N {71 B /G I e e N DI o
TR RS AEE B TR T B BT XA B
AR CRAP PRI, AT LT PR A ) HAT 5K
WPEHISC RS, A PR & 32200 P BORLIE i AT
TR g W AT B AR SCRT LI HAts nT 7 A A BT 6 A 7
AR LI TRARRSE 32 3 1 e Bl &5 it
B3 2 AT A5 2, T AT R AR S 1R OC R 31
ST R A R AT PR TR Roos P2
T EAR(MWD)FULA-35 BAR (GMD )2 Sz bk - 3 ]
RATETEN T Z AR r . REHIFEERY], MWD
GMD RE S M s e 1 38 AT SR ARG E PEARHAE , MWD Al
GMD {E RSN B R A AR A R s, FaE
P!

FUR, [ A AR T HER AR R IE AL RS TR D
T M S5 AT O BT — e R, (R X AL
TCHUAEBCHE XS HeA b - - e IR AR 70 Al & SOC 7245
PR A AL, A Rt — P TR A
Fto ARSCNFEAEICHLAL B A AN [ b BT, e 4
W L AIRARE A . AR A R A SOC 1y 1k
PEATOFTE , NTTRE—25 1 i 7 A2l LA HLa i Py B
TR PEATL AR 1 AT 3R (A BRGSO A

| RS

1.1 AR XHELR KIS b 38

RIS HL A T I8 /K BB AT & 3R PEE A Al
FRAT L RHIFE IR E6 35 (37.8°N 114.7°E, ¥4k 50.1
m) , 12 Hb B IR AT VR I T R KA, AR
PHAR B 5y 546.5 kJ-em™, AR 12.2 °C, G

FEH 200 d Ao AT, AR R /K & 536.8 mm, 13
et BT RIE L R A E 127 o
em”™, pH {H 7.8, B/ NAE A it AR AZ 9 55 TohlL
AEBE RO & 2 A IR (N:P:K=22:8:10) FI IR K (H 1k,
46.7% ) , 45 MLAE R F 56 I BRHUT A 45 FC 43 4 SR 7
g A= 2K L A 22.8 g-kg !, HKE N
60.4%.

RIGHE T 2009 4E 6 A, LAA/NZ /TGN o #F
PERIE . £5/NMXK 5 m 98 4 m JEA 20 m?, BlALIET T
HEZ o /N TE] SR B TT, H T 80 em, b | 20 cm,
RIEFF AT SRR AN 1 s o iRk B
6 AMAbFE, 3 YA, et 18 AN/ X it FHARIE H
PR ZEH N Fon, IR A EH M F£on, &b p
BEE MR TR 10 87 (1 B s A =33.3 kgN -
hm™) , Bt A AT Ak BEFH N10 26755 , ANt AR A9 23 11 4k 3
FRoh CK, FEAE5 TR IR B it A 243 31 227K g MIN9
M2N8 M3N7 M5N5, FHZ/NAZ IR T8 it bk % & 300
kN -hm™, JCA A BRA it e >4 1 ) 1R 7
1.2 THERE

2012 4 6 H & /N2 WK Ja X RE b JE AT R
FECRERZ 0~20 em J5UR H 47, 78R A FE fir il 72
R RS RSN, DS R - A SR A S
55 AARAT SRR 5% A FA 3, 3 8 mm G )5
E YN B E L RS
1.3 MEF %

1.3.1 8P R AR

- A TR AR A 43 B R T % B 100 ¢ KT 1
B TE (FLRKK Ky 8.2.0.5.0.25 mm) THHE, LA
Ky 30 YK -min™ FAEE, F T _E NAEGAIR 5 min, ff
+ FE 4 B i >2 mm 2~0.5 mm, 0.5~0.25 mm, <0.25
mm 4 K, HFRFERTE 50 CNHET 24 h FREE!M,
1.3.2 - RARFE IR FE bR

P SR AR 1 RS Pk P2 B AR (MWD) L]
SEEEAZE(GMD) KTF 0.25 mm RS 12 (Roos)
AR, 3 i NG

n=

MWD= Y, "5 m, (1)
1

:Etl:':‘ T 7\%% i /I\ﬁ‘%%ﬂg?l-lﬁé,mm;r():risrrlzrrl+l7n ﬁﬁ%%

1 KB 1L RE(0~20 om) HIEEARMER

Table 1 The basic properties of cinnamon soil in top s0il(0~20 cm )

SOC/g-kg™ 4 N/g-kg % /mg kg™ A /mg kg™

4 Plg-kg 5L Plmg kg™ 4 Klg ke R K/mg kg™

17.10 1.01 24.16 221

0.83 7.29 18.11 110.97
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Figure 1 The influence of fertilizer management practices on the distribution of aggregate size classes(fractions ) in top so0il(0~20 cm )
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Table 2 The influences of fertilizer management practices on

stability of aggregate size classes

st MWD/mm GMD/mm Roos/mm
MS5NS5S 0.88+0.07a 1.21£0.57a 0.80+0.01a
M3N7 0.86+0.06ab 1.19+0.56a 0.75+0.01ab
M2N8 0.85+0.08ab 1.09+0.55ab 0.74+0.02b
MIN9 0.85+0.04abc 1.08+0.57ab 0.74+0.04b
N10 0.82+0.03be 1.01+0.56b 0.74+0.03b
CK 0.80+0.04¢ 0.96+0.54h 0.65+0.01¢

TE: [l—F PR RIS AL PO0S /KPS e
Note: Different letters in the same column mean significantly different

at P<0.05 level.
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Figure 2 The influences of fertilizer management practices on

soil organic carbon
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Figure 3 The influences of fertilizer management on organic carbon concentrations in aggregate size classes
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Figure 4 The influences of fertilizer management practice on

distribution of organic carbon
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