A ISSN 0564-3929

Vol.52 No.4




S, + & F i

( Turang Xuebao )

¥£52% H£4H 2015 £ 7 A

H V¢
FiRr5iTiE
Eﬁﬁﬁa‘i%ﬁﬂ@%%’fh”ﬁ{tﬁi%i?&%ﬁﬁ%ﬁ% ...................................................... {Ié;{"_\‘ ( 713 )
HHERE SRR L
E3OAEVT PG A BEHD - B4 B S R 2 AR E oo BONE BB B RPES (723)
ST T 4 RV SR BRI TE e FOBE EARR XIBEE (731)
R 6 90 SR 0 R 5 O (SR oo kot A BRWIZ (747)
GRS D e L VINCE 2 e ) CliC] 7 TR g BRI bk (759)
AR5 72 T R A LS P BRI oo WICTE HIRE IR (768)
WX
STV RMLAY -+ HEF 55 = 2575 0 A8 P A B SRR oo FU BRE] (LRIE (776)
D 5 R A AT B 2 025 SRR B oo oM BAAE H B (783)
%?*%%Iﬁ”ﬁ%ﬁ@ii%7k%@ijj¢%?ﬁ .......................................... %ﬁ-?% %ﬁ%ﬁ- § Hﬂg%—’; (792)
o 5 8 K R B 27 P K MBS oo RER R OB ERIGS (802)
AR 728 Wi PR B FE - M DL T PR Ao LR B G- RS Wby TARPS (818)
RN 038 S AT DU S A BT oo B BN TAE % (828)
R TG A 40 BRI N ORI C LRI e eeeeveeeeeeeeeens %% AW BB (839)
REAF A B 7 R AR OB - eeevve e X B M. Jamal Khan  WRARESE (849)
S R R R I A O RO R SRR TR R E % (859)
/ﬁ:‘]:}_‘iﬂi%i&!ﬁ%(@ﬁ%i%{t%ﬁ$%{ggﬁﬁ% ................................................ @'%ﬁﬂ }JXZISE ( 869 )
B ARG - B R R MR ST BRI S oo X X EEES (879)
TRV SR IR E 0 LA 1/ AR RIH KAAK % B (888)
K0 A P58 025 2 9 I B 0 A R oo EEE WA A8 (902)
TRV B 0 TR BT BB e foas WMTWE WOIHS (911)
W
7 TR AU P B BB 0 0 R & O # M % A% (919)
I 575 TR X AR B LB I BB E R BT oo IR W H% (926)
AP R B P 0 R R 5 A T S RO oo fAtE WBC: RBGFE (934)
S ENTI G e T G 7 A7) S RN o3 HLAT WAL (943)
%Q—:EX’J‘ISN%UFH&j:%%*HE{J%Zﬂﬁ ....................................... fl? }/Q\ jc |§|7|_7l ﬁ h’—/j(f;ﬁf (950)

HEER: B7HEH L0 R bR (hgit i, XScEsdt)



ERESE X
20154 7 A

+ o iR
ACTA PEDOLOGICA SINICA

Vol. 52, No. 4
July, 2015

DOI: 10.11766/trxb201407150356

KA R AR TR E B 1 89 [E i

AR K
B

F

A

RAL L 53 A
AT
HRE

(1 A RN BB E I B, A 230031)

(2 RUERRAEY) BT R T S0 5
(3 ZRUE MR LB A&

T 2
TE):I:%C
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PLZROEAL32 afysE foile 1 H
SERFW], BORTGHE A AGEALAL , it A HUAC B2 FEAR T )2 LA . KRINE A HLAC A1
A RFEE, B LA HUAC AL FC i A4 2R A
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12 F M2 i 5 9 0 SR 2 A 1] Bl S8 AT

o AR PR A ERR BOLUA HILAE A A B P 28R S, TR Bt A P AR T SRR R A B R A

FWLAE Kt T AR S R . 0 ~ 20 em )2 A9 A HLBR it B A5 LA PL AT FC 1t A4 5% o5

. HUCh

HEAHLL . AL, AR A AR . A HUILA B) T4 R, HoA MLAE AL -2 ZOI8 70 5 LA TN

262.5 kg hm™ a” ' A RCR Fre e
X517
TEPES

S156.93 SCHRAR TR

THEAHLT (SOM ) 2 -3 BRI A 4
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e (0~20 cm) FEREEALIESR AT : pH 7.6, A HL
Ji10.22 g kg™, & 0.78 g kg, ©W0.47 g kg ',
WA 64.10 mg kg™, A RHE 2.50 mg kg™
1.2 HEREIRT
ARSI (K1), BN E
&, NXIE 30 m®o /N X ]S K e A A I 1
S, A A AV I AN X R T =R
Z-FOKREAE, PR SRR Y AR AR, R
VEVIWCR 5 Kt B FE AT RS B, STt ARk .
JAE 4 b BRSEA T E A, BE . PR A TATSE

—E . AFID ~ IV Ay St A A S, ARSIV Fn4b
BV AR R RHA IS TR Pt
TIE R E A ( N=P,0—K,0 & 150 g kg™ )

REASNRHREAF . AL EYE, Ko
FH100 ~ 150 g kg™, AHLTE 300 ~400 g kg™

N 60~70 g kg™'. P,05 10~30 g kg™'. K,0 20~ 30
g kg™, AALIE R A4 2 TR RS 4 4 BT ) B S
Prer s . A VUIE RS R ARSI, AU
BB E/NE K6 4 (FRTWIEENE ) , EKHA3 5
(RMIWUE AR ) .

x1 FEAEEIERER 2

Table 1

Fertilizer application rate in different treatments

AbFETreatments

Jiti I & Fertilization rate

I CcK AL No fertilization application
I NPK
mm HitiA HLAE Application of single organic fertilizer

IV MNPK  AHLIE S LA B G (25

Mixed application of organic and chemical fertilizer (with the same

amount of nitrogen )

V HMNPK HHUES e (&%)

Mixed application of organic and chemical fertilizer ( with the larger

amount of nitrogen )

AL AL Application of single chemical fertilizer

0

N525kghm™a™", P,0;210 kghm™a™, K,0210 kghm™a™

4N 525 kg hm™2a™ Equivalent to N 525 kg hm™2a™!

AEFRTT . Mt AC 4 SR AY50% Equivalent to 50% of sum of

the amount of fertilizer intreatment Il and I

AFRID . T AC & B A1 A9 80% Equivalent to 80% of sum of

the amount of fertilizer in treatment Il and Il

1.3 MEHEREFZE

TR R 20134 ERKIRIKE, B
0~5.5~10, 10~20 em{EJE ¥, BAFERYY
h 2 SRAEIRA TG, AR5 U o B 2 98 i ke
L KT, A A

FHEARTE . R RO~ 20 emFUR H IR,
I ITEDGE .

HIELSAEHEK (TOC) MW : FREGZT0.149 mm
i B9 KT 120.2000 g, R A i A PR B R 4 4R
fe-gsiEmE .

TR LR (LOC) « FRELE0.25 mm iy
A+ 4150 ¢ F100 mlZ.LAEH, fTA333 mmol L7
KMnO, 25 ml, 7E%EH (25C) &£HTFEH h,
2 000 r min "B.05 min, BRI WO EE K
12508 B, 7EXEEEETFS65 nmil K Aab k1T L
0 RN A 2 S R A IO R
Z 25, THEH R R AR R AR AL, R
S b il A LT (A Ao A v v i TR R
B0 T mmol LR FEMIE A 40.75 mmol L7'5L

9mg kg 'BHImg L") .
JRAE Y LICK -1 S 0 - 5, IR &4
B TEIT00 V) IR
A =LOC | NLOC
Al =4/ 4,
CPI =TOC | TOC,
CPMI (%)= CPI x AI x100
R ARBRPETEE ; LOCKHFEARTE A VLR &
i (g kg™') 3 NLOCHKHBEARIENE A HLIK & &
(g kg™") 5 AIRBRIETE EEHEEL; A0 X B
IR B CPINWRKIEIGE ; TOCHFEARRA
HUBR & i (g kg™') 5 TOC, kXt B8 AT MLER 75 fE
(gkg™') 5 CPMIRRRPEEFRAGEL
1.4 BHRFEEHE
Zl—‘i%%Ellert%ﬂBettany Lol W7, REEE
J Ty AT A A AL G . B N AN SE £ LU
IR N5 S AR, XA R T4 R K.
(EAS SCA I8 AN [+ e A A BT AR J2 0 3384 BB
PEAf R AR, R R R LL20 emiHAR
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S5 oI b A HUBR A L 1 1 A MLBR % 5 4
A S A AL R R, 5O

Moo= [, Mar.x concet (M= Y Men )% concew]x 0.001

i=1 i=1

Mi.i = pr.ixTix10 000

K, M, W5 TR A HLRAE R (Mghm™)
M, HEEHEEEFE (Mg hm™) 5 conc i t)Z
HIEAEIR TR (kg Mg™') 5 MR E 2 55
F 3R, DOAREAR BT 4 38 i R AE g —
) R  ; conc,, N HE N 13 5T O3 (0 AT LK
o (kgMg™) ;5 p, NEZHEEFRE (Mgm™) ;
TR A3EEE (m) 5 0.001 K & 7 ket 58 Mg
FEY g8
1.5 HuEE

RIS K FHSPSS 16.0F1Excel 201054 E1T
AERIVER] . BRI ER T 2250 2 H L RCR e/
FERYE (LSD, Least significant difference ) o

2 45 R

21 TERETHK

A T it R % b 22 R - BF 2 A E
AR 25 (F1L) o 32 aff M &5 56 45
RE/R, BHAVEH BRI T LIRS, it
CK ( AHifl ) 43, 0~5 em HEZWATERET
F$7.20% ~ 9.65%; TitHILNPK ( S it ) 4b
P, TEAETREIEERM, H2.65%~5.22%

a @ck ANPK BM BMNPK  EJHMNPK

TIEABLT
SOM content (g kg™)

2%2252%225%225%222%2%%

+ )2 Soil layer (cm)
B2 AN W] AR T 433 B AL SR A BB 1Y) & 722 Al e

Fig. 2 Change in content of soil organic matter and active organic matterin soils under long-term fertilization relative to fertilization pattern

T alf3Rm LA P S &

PR oCK BNPK aM SMNPK @ HMNPK
o a b
= -9 b pb
= a2
& ¥
&
©g
B3
Hx
=
'Q <<
=
3 10~15

+:J2 Soil layer (cm)
11 A A (] i AT ASE 0T - 58 25 1 1Y) 5% 1

Fig. 1 Effect of long-term fertilization on soil bulk density
relative to fertilization pattern
e =L ZHERE EARF P RFRR2ZR R (p<0.05) TH
Notes: Different letters on top of the bars mean significant

difference at 0.05 level. The same below

(p<0.05) . 5~10 cmAI10 ~20 em 21 HHER
HH50~5 em T2 EMME . HEAFRZEK
], e BE 1 2R R R MG .
22 TEBHRET

P20, i A HLAE S fin 1 4 3 8E B
(SOM) FIIEPEA ML (LOM ) &, CKALPRE:
198 VARt A7 Fr g, 2 02 R Ol AR 2 A FH ) - 458
ANFE T BRI B B 1AL i A HIL Y T
E2R A, 0~5 cmt)Z, M., MNPKAITHMNPK:
CKALFESOM 3 2 762.32% . 44.82H158.34%,
XFF5~10 em#110 ~ 20 em+ )2, SOMF & 42 & i/
JE M NT4.71% ., 58.64% . 75.85%K156.71% .
48.48% . 43.36% . NPKAMHEA[A] 4 )ZHSOM & i
WM T AL E, e FCKALE,

b OCK BNPK @M SMNPK B HMNPK

14
= 12 b .
2% b_aad
o
@ 10F
3 32 d
== 8 N
= RN 38
€3 4 c e
TN
_ﬁg 6 XS :’ X
= K % A\
~3 4 N 3 N
B E N X R
_H b S <: NN
e S
2 E\\ &) N
N i
e | S
0 : N 1 1

+ )2 Soil layer (cm)

bE R G HEA P& & . Note: a, b figure indicate soil organic matter content and active soil

organic matter content, respectively
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A
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LOM & & FISOM 75 5t 1 AZ b B S IEA AL ([F
2) o AVUELELOMS & 5% & FCKFHNPK
A3, 0~5 emMl5 ~ 10 em+ /2 IR B4 10 ~ 20
em TR R HUEIEEEWINT0~5 em )26
PEA P & o
23 TEBHNREES5TEFENXAR

Jiti FH AN [F) 24 28 114 JE Al o = 398 235 49 7= A= L 4 )

40 ?
I 1=-39.98x+89.81
35 ta :
B R=0.665 8%*

[ |

30 F

P

=

2= L]

4@&; 25

=

2 15t
]0 1 1 J
1.4 1.6 1.8 2.0

+3¢%5 % Soil bulk density (g cm™)

PR, AT oA 30 B A R /N
HE TR 38 LT Rk 23 R 7 AR R R . AR SC
S3XFSOM . LOM & 5 TR kAT 1A G0 #r
(E3) , AL, SOMF i bifl 125 5 A9 s /)N it 184
i, RZMERARER, MHIKXREREH0.665 8, ik
W (p<0.05) K¥, MLOMY A I
AN

2r b

= v

%Eg 10 * .

- S

&S 8t e

:

wn 6F " ’

35 4f 3==5.154x+16.51

4—1< R=0.186 0
2 1 1 J
1.4 1.6 1.8 2.0

+39845 5 Soil bulk density (g cm™)

K3 AR SRS DA EER
Fig. 3 Relationship between soil organic matter content and soil bulk density
T alFoR LA HUR &S DA ER AR, bRIFR LR EA PR &S LA ERER . Note: a chart indicate the
relationship between soil organic matter content and soil bulk density, b chart sign between active soil organic matter content and soil

bulk density

2.4 FERBMEAT TIERREEBEERRZN

T J2E 4 PR A K0 ( CPMI ) 52 it HE AR =X 4 5% i)
= (K4) o G5RRY, A PUIE A8 S L5
CPMI, S5KWIAHGIEHL, AHEAAEO~5 cm
+JZCPMIE EHE1128.10% ~ 58.6%, 5~10 cmHy
4.32% ~ 18.85%, 10 ~20 cm}15.84% ~ 58.75%
AHLE PR, KAFEEZCPMIYRAN
MNPK>HMNPK>M, A LA fb A il & 2 v o
it A HLAE . 5K Tt A A HLIE AR B, 30 i Ak e
W EFEAL T L gECPMIL,

oCK eNPK oM 8SMNPK @HMNPK

W HR % CPMI (%)

0~5

5~10
+ )2 Soil layer (cm)
B4 KA ]t A X = JE i 42 5 B 4517 52
Fig. 4 Effects of long-term fertilization on soil carbon pool

management index

2.5 MEREANBDEZTGNREENF N
FHAE BT it 5 A VA R MURKR At i, B
w7 WA A [m] it IR ABE R 5 B AR 1 2 0 oK 1 4 T
B, A 232 af g KHE, 0~20 em+ /2
AR BT R M3 657 Mg hm >, PLIAE Jy A )
Jit JIES Ak B A K A 9 o e AN S R i R T Y
B, PR RS EME R, RESATRIE W, i

701
(?13 60 b a
g3 N
e 01 d
2% 40| ¢
IH 5
=3 301

=t
§§ 20+

<
HO ot

O L 1 1 1
CK NPK M MNPK  HMNPK

Kb Treatments
K5 it A O0r 45 i E 2 b S LA A B 4 52 )
Fig. 5 Effects of fertilization pattern on soil organic carbon stock
in the soil plough layers equivalent in soil mass
e FPAR PR RZER B (p<0.05)  ( LSR LKL )
Note: Different letters in the figure mean significant difference at

p< 0. 05 according to LSR test.
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BAF . RIIAS [t AR 2T 4022 P e 1) i B R 53 947

FHA HUIE AL AE AT 510 ~ 20 em )2 (4 4345 LAk
fiif . M. MNPKFIHMNPKZE 38 + 24 HLERAE R
50.09. 52.19F154.74 Mg hm™>, MIFLCK, 45134
42.30% . 48.27%M155.51%; IR PG HIE th nT 41
o A BB Rt o, AEAS A AILIE it FH 28R
W1, $REiE AL 19.20%,

3 i ®

TR A IR —, AR
BT SRR RS SRR AL, X Rk A
L BOIRBLRA R A B . R T
XF30 alfy 8w R AT IRSE . KRB A HLIE
LIRS - 45, FREIRELEO ~ 0.06 g cm™,
AN il S 0 Bt A T - M A Sk A s SRk
s U e 2 AR L IR S BE ST T, FE ARG
AP RE PRI E ., REMREEY, il
FA HLAE S A+ e A o 1R 2 A
s, BR)Z A R B A UL A T i
A B B A it AE it FH A B R A X AN it AES R i £k
JE, 0~5 em 20 B E T F57.20% ~ 9.65%Fil
2.65% ~5.22%, 5 LiRFR G 3.

A M A3 BB & i A3 2 N T A AL
WA . BN IE A S A Y 3R S H DA K
R R R DL A LR R EA T
AIERAEWIER T ootk =%, MAA
MUIEBA HLIC LB A il ], ¥ -3 b g AT 4b
WANLR, BEI T HEa LS N
F A [ it S A = A ML & R AR LR
AN it BE A BB 2 0 A LT A R 198 AR 4
7.70 g kg™', HAREIKTS5.34% . Bt AR B NPK AL BE
B BT RIS T AR AT N T 12.40 ¢ ke,
MR 121.33% , {H & K Tl FH A ALAE Ak 3
163.70% ~ 188.91% W34 1F . PRt fb L&A SMEA
ML A, iR AR S, RERS e VR B 4
K, B ER R Y R AR SR R A
SRICH, R a) e 380 T A BB B AT 1
HeA AR &8 0 Bt HLAE B HLICHL I 7
PE VR 7 1 00 [R) B ) - SERE I T AR A, DA
BT EHEA PR R, AR R, K
1t A LR X 385 I 38 BB RS . A
[l NE AL By AR fb ka3, it DLIE BCA HLICHL
fidji (M, MNPK, HMNPK ) A9+ 347 L& 2

KFHfb AL AL B (NPK) .

ARWFFE R, MR B TR - EE A
ML i, (Bt A HLIE X A8 B S 6 2 114 5% ) = 22
KAEFERZ T, i AR B R )2
Bt AL AR T R e A B A, e A L
JIE ek 348 i1 - A LB (%) 15 P 5 B A PR A
FALBEVER], SRR R AR
EERFET, MHA VU A S OKE B E E T
Bt P I 0 AN Jite A

4 45 it

X RD 2t 32 a K HY 5 67 A [a] i NS A5 A AF
FERWT, NERLATEH RE W] WAL LA L ok
TSR, PRE R VL S R 3R A Lk
Wk, LM E AR RER I R, AT £
SEaiHl . LHEAE A BN, (HEAE R Y S
SERFW, AT HLITCHUAE O S A7 ) 15 0 - S pi
PR R, AR B R R T A
AR R RE T HIROCR

& % 3 #f
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EFFECT OF LONG-TERM FERTILIZATION ON CARBON SEQUESTRATION IN LIME
CONCRETION BLACK SOIL RELATIVE TO FERTILIZATION PATTERN

Li Wei'"* Kong Lingcong" > Zhang Cunling’ Jiang Tao' Chen Huan" > Qiao Yuqiang' >

Du Shizhou" *>  Zhao Zhu" > Cao Chengfu' *'
(1 Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China )

(2 Anhui Key Laboratory of Improved Varieties of Crops, Hefei 230031, China )

(3 Suixi Association for Science and Technology, Huaibei, Anhui 235100, China )

Abstract To explore effects of different N fertilizer application types on quality and quantity of
soil organic matter, soil samples were collected from plots under a long-term (32 a) fertilization field
experiment in Huaibei City, Anhui Province, China, for analysis of soil organic carbon storage. Results show
that compared CK ( no fertilization ) and Treatment NPK ( chemical fertilizer ) , Treatment OM (organic
manure only ) significantly decreased soil bulk density. Although, Treatment NPK and Treatment OM both
had obvious positive effects on contents of soil organic matter and active soil organic matter, Treatment
HMNPK ( high rate of organic manure plus NPK ) was the most significant in the effect. The treatment also
showed significant positive effect on soil carbon pool management index ( CPMI) , while Treatment NPK
lowered CPMI, indicating that soil fertility decreased under the effect of Treatment NPK.In terms of soil
organic carbon storage in the 0 ~ 20 c¢m soil layer, Treatment HMNPK was the highest and followed Treatment
OM, Treatment NPK and CK, sequently. Therefore, it can be concluded that long-term application of organic
manure helps build up soil quality, especially, when in combination with application of chemical fertilizer,
both at a rate higher than N 262.5 kghm™>a™".

Key words Soil organic carbon; Active organic carbon; Carbon storages; Application of fertilizer;

Lime concretion black soils
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