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A BRGNS

o HHn-T TAT 2TE' HERaT s
(1 RS AN AT R i [l R G 900 % (PR Be g ot LIROETERT ), Mgt 210008 )
(2 PEPBLFBE R 2B AR G WMERBT AR, TLIRAR T 224200 )

B FE E ARG DO W RS, B T ASFEEIL AR CRFEIE . MR RKIE . Ba A
HUAE . JCHLAE ) Sk i b X ol R AR 4 5984 HILA B A SRR HLRR A Sg i . 25 SRR, SXTREAMIEL, A
I i JIES Ak 249 B B S B84 0010 ~ 30 em - J2 - HEAG HLAR & 12 1A HLBR 25 BE L it 4 22 M0 184 i s 8 die g, 48
JHES5140.66 ¢ kg ' H10.07 kg m™. X560 X KRt A RAKLL>S mmA10.25 ~ 0.5 mmy 3, & 54
H3T% ~ 5T%HM13% ~ 20%; BEE 2L, >5 mmARREGEEMK, 0.25 ~ 0.5 mmA RN 1

s RENERE B ZIGI> 5 mm AR IR &

[l I P AR 0.25 ~ 5 mm AT SR AR B i o PSR A b AT BB &5

TN, BR0.25 ~0.5 mmHARIESN, >5 mmEO0.5 ~ 1 mmPIRIKZIE], RAM/N, AHUBRSEBEE,

HA0.5 ~ 1 mm A RKG LS ERE, M6.83 g kg
T M X A ALK & 15 >5 mm P R R K HA HL S 1 i 5 1E A 6

R A R A A LA

AL BRAR L, AR SNE At FH AE I 3 fin

(p<0.01) , Mi50.25 ~5 mmARIEKGALE (p<0.018p>0.05) .
KR FEAE TN MR PIRIROAE BIEE PR

FEISES S153.6 XHktRIR A

T HEA ML (Soil organic carbon, SOC) &%
B+ 5 R A T RS ) — A AR AR L
SR AR S5 Y A B, o LA BB R
FEO S BT, o+ 3R A4 RS AR B E ok
+ HEA AR A S K Ak R AR R
T AU S B RIATE B 58— B TR T
FR Z— " KRS R R, e R
I W5 A HLB & B AFAE IEMISE R R ),
XF T A R AORL AR A HLBK & B 5 A HLRR ) O R B
FEAE AR, A W58 B HLAR & i B 141 2R
PR R 3G M N, I B T SRR A AT SR A
A ZARRE VI A ML R O, R
R RN, FE B RIAR ARG, WBIRIAA Bk &

R

T T 35 VI Ml XA S U RO O S UM O
B, S DY R T R IR %
R, MR R SR AR L 45
PE2ZE | A MRS RAMICSERE S . AR, i
Hh+FEZ (0~20 cm) BFEEN13.64 t hm™, H
S SRR T L R R 3 S B 1442.%
19%F1219% *° Bl 2 15 55 - 9% YRR R B 22 1) %
FFR A, BERD . MEAR . VA A B X
F A LB B S MR R 2, X A LR
2 3 A [ R P A s ) P R AR
A HURRRa 2 AP B, S 35 A BLAR A 43
it Al D0 L R TR AR A (O - S B
BN, XTI R A MR 0920 A A
Wi FRET, XEFAm N gk Y K
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RFRFM AT V' 5 b A R A A LIRS 5 A
WS, AREX TR L A A0l A R
A R AT ML A A R AE AR A TR SRR R o AR F
¥ AR A v R 5T DX REVR AR T - AR R A SR XS 42,
A0 3 SR BUAS [ it A it AP 5% - A MILAR LA B 7K A
P A 1 PR AR A LR 9 53 A R AE , DUIBION AR
Tt - A HE A Y 2 SR R A A

1 RS

1.1 I XHR

A3 50 b A F VL IR A R T R
(32°38'N, 120°50'E) , iZHiIX )& T #a Flig
T BRI X, A REKET 058 mm,
FEAETTE6—8H , A FZE LA 417 mm, 41

¥IRiR14.6 ¢, TRM213 dA A KK E TR
VBT B B R 3 (IR A [H20054F ) , T
RV KRG, HIL B S B A PR, 4
HERE 1K AR R o SRRy ph R 25,
R, A R YR I I A R T
FHZLHE (0~20 cm) FEARBALPER WKL,
1.2 AWt 5HEEE

KR EKR-KEMR-BiRETNA, kg
Tl A [ i A 5 XA A B, AN PR BRI,
BEMLIX L HED] . AE 4L E A0 k. (1) ANt
JE(CK) . (2) KK (FYM) . (3) FfA
HLIE (COF) . (4) THLAE (1F) o RFEN G
ORI AL, 7 A AT AILAE A i1 5 A B ORI A ML
N2, FTEHLIE R IR ZE . RENEFE A PUIE 325850
W22,

1 WEETHELIE (0~20cm) EARBLMER
Table 1 Basic physical and chemical properties of studied soil
b RGeS e T A BB Ko AR A
Soil pH Soil salt content SOC Total N Available P Readily available K
oi
(gkg™) (gkg™) (mgkg™) (mgkg™) (mgkg™)
#Ht
Sl q 8.79~9.13 0.77 ~ 1.47 3.19~4.76 250 ~ 404 3~7.5 140 ~ 300
valine soils
F2 BN EEFSIER
Table 2 Main nutrition content of organic fertilizers
. K e fHL e o o
Ay >
Fertil pH Water soluble salt oM Total N Total P Total K
‘ertilizer
(gkg™) (gkg™) (gkg™) (gkg™) (gkg™)
FYM 8.41 4.61 704.3 128.9 54.1 47.2
COF 7.34 9.25 816.3 180.2 46.9 54.8

1) FYM: KZEN Farm yard manure, COF: F SR A ML Commercial organic fertilizer

B EY R EoR A o E215 7, K&
AR CIRIRAST L FOKRE T SO %, AT
50 em, FEFE30 em. P20 emBFHEATHIA,
TR IR, KERERE3TS5 kg hm™, 178625 em.
R E] 20 124E6 H £20134E10H . fEWEILAE
R 18] it AT B M 46N 300 kg hm ™, P,05 90 kg hm ™.
25 A B AR i L AE i AR A A
RE AL 5 A B DL 33 3 AL it A s [ 4 A 90 ol A i —

K, MFFARRE ERMKEE, wfE55E6 H M
10H TR T, FEALEA S BB E 8. FoRB R
A7 HF8H , KREBME Ry F3H, BT
A A St . AR ZNEFNES fh A AU AL B LA AN
M ZER, RAEB R R EAN ST ITEA R, DURIE
BACILEAE AN A T IR A N AR AN, S48
Aty P (1) A7 B i Y2 A ]
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Table 3 Designing of the fertilization treatments in the field experiment (kg hm™)
LA Base fertilizer JBHE Top dressing
ALI:IEI )
AHHLIE
Treatments N P K N
Organic fertilizer
CK 0 0 0 0 0
FYM 0 90 0 2 000 40
COF 0 90 0 1 500 30
IF 180 90 0 0 120

1) CK: Al No fertilizer, FYM: K Farm yard manure, COF: FmA ML Commercial organic fertilizer, IF: TeHLAE

Inorganic fertilizer
1.3 HEXESHHAE

LRI TR EA T & 20134F10 A fEWIR ik )5 ,
TE&/NXFZO ~ 10, 10~20, 20 ~30, 30~ 40,
40 ~ 60, 60~80, 80~ 100 cm/}/ZRKHFE, HEAE
YIERAR AL B 5 BT 2 B Gl KAk B SRR L B
W, 332 mmff 55 H

d B R AACR A e . RERIZ0~ 10,
10 ~20 emJFUR B FE, B THEREEE T, FEMAE
PG W 5| B B s AU =5 9 WA LD e o = O 7 s I D 2
R . R SR %= 05, /N0 S BRVE Y 5%
MR AE, F U e G AR RAERF 10 mm AL
M /hNE, IRAIIF TR T IRT . KB RES
B Haynes UG Dy AR Y R S BEAT . #5100 g
W B CREAZRR/NA10 mm ) B T H LR 51 H
5.3.2. 1,05, 0.25 mmfEd A ER YR F—
JZ . VHEEAR K R S, RS B B e
B g5 b — 0 v 0 A SR AR WG i e e K T DA R o
SRR TE K T R 95 minfG, PLEEA 307K (1438
JEETNES2 min, K820 1A R 51k
ARG ARE, B AER A R

- 18 R HL A ARG AL I . R A
0~ 10 em 2[R AR FRIRBEE , 12100 B i 5
PR #5 BRI 2 i bk — A m a1

AL BRI L T A

TOCs =Y (Cix pixTi)/100

i=1
X, TOCs AFREIRBE R EHEA PR E (kgm™)
CRHEIZ AR ERE (gkeg') , pAFIEL
BAEE (gem™) , THEIZLEEE (cm) , n
RN

1.4 BEZITS5HH

BARALFE . Gt BT ok Hl Excel 2007 FISPSS
16.0G5 R F, AN [A) Ak B ) 119 25 5 8 35 PR 7K SF- R
LSDE#H TR 55 .

2 GRS
21 TRIEA LIS %6 5% %K HIRARES %

B9 52 M

T8 VR 0T VA R AR A K AR R AR, RRAS AR 47 Hh
R IEHOK A RE 1. IWEI LR AT LU, AN
Jiti A5 it E AN [7] 4 J2 X6 7K e 1] ZR AR 45 A% 11 52 i)
A, 750~ 10 em T JZH, CK. FYM. COF. IF
Kb BRI A5 ) A R ARS mm. 3~5 mm. 1~3 mm.
0.5~1 mm. 0.25~0.5 mmbBii2 fr 5 89 A % & &
K37 % ~57% . 11% ~15% . 11% ~ 17% .
10% ~11% . 13% ~20%, o] LHE S, Hit +
Bk R BAK LSS mmBi RN E, HikN
0.25 ~ 0.5 mmbi {2 A Bk

A (] it A 4 e BH 8 o5 A8 TS TR A AT SR A
X &R, FYM, COF, IFACFRB 425 T>5 mm
PR RIRR) &8, S5CKHE, FYM, COF, IF
A FE>S5 mmbL AR AR AR ST HI3E N T35% . 21% .
15%, HE3~5 mm, 1 ~3 mm, 0.5~1 mm,
0.25 ~ 0.5 mm# K42 & W Rk, ke bR
TEAE AL S 4 v DA% S 4 20 1 ] Ml X K A
M AP 3 & BE, A HLAE A4 it FH it f2 38 1 ok A2
KA RE (0.25~2 mmEE>2 mm ), [6] B /R
RN BIE (<0.25 mm ) M5, Sixd 2
MBS R WY, X PP AR AL B TR A ) 4 0 3
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B2 R e ) I A A TR T R R AR 25 2
TE10~20 emt 2, KAH >5 mmHA RIS
R FEEEE, 1~2mm, 0.5~1 mm, 0.25~0.5
mm A R AR = W R IG na, XF TR R g, A
[7i) it IES Ach B0 2 B R >5 mmokE 9% 4% 4k R 2 ] 9% A
W25 5%, (H7E0.25 ~ 0.5 mmBLRIEHE N, N3
AR i i T AL AR B (p<0.05) o AR A
R H 2R AR, A RIEREGIE S KA
B2 R RIRE R BN R A, —HBEE

0~10cm

~
S

S
&

oCK s FYM eCOF slIF

—_ N W B~ L
S O O O O

water-stable aggregates (%)

I..
TR | E¥

1~2 0.5~1 0.25~0.5
A AKi1% Ageregates size (mm)

K1

KRR A R AR AR XY 2
Relative contents of various fractions of
(=)

HFERSCH R L SixSE Y kK PR R SR A
FUNX B SELECO TR AT (e 65 11 8
SR YLD B AN ), BEE LT /IVRLAR TR
K (0.25~2 mm) LR, JORARHIRE (2
mm ) BRI . bR G SR AR R i
B AEA R 2R, ikt R
FERIINTR, LR HLBOR BRI AR, XA
xR IPNZIE LN NPl o
PRV SRS BERAEA /IR AR AT SR 35 DU o

G
z 45 10~20 cm
S
'ﬂg/wo-_a a FYM
_‘7“‘:535_ ag oCK o aCOF mIF
X phn
jan L5}
= 3< 30t
HKED,
=Ee 2
&> By
a5 220r
g2 15;
#Hg ST
@.;é 0 LLl-te8 . . . -
%3 >5 3~5 2~3 1~2 0.5~1 0.25~0.5
o
[

A B A RI% Aggregates size (mm)

ANFEENEAREE T O ~ 20 em 4= 2 &R A8 A B AR 5 A1

Fig. 1 Distribution of aggregates in the 0 ~ 20 cm soil layer relative to fertilization treatment

22 AREERLEMTERAZRKEIRIEDN
=AU

2.2.1  AS[A] it IE Ak B GV v 5T X - A LA
i e B 5 ) P 2 2 A [ i A 45 3 40 ~ 30
em 2 HEE LB G AR, A AT,
BE & - R BE R 3G, A% AL A PLEKR S R W
FEA%. SCKAHEL, FYM. COF. IFALEHO ~ 10F
10 ~ 20 em 2 0A HLEK & 23958 B =T, U
HEFYMAICOFLFE ( p<0.05) , AHLEK & B
CKH = 40 B34 70.90F10.73 ¢ kg™'5 #£20 ~ 30
em = JZ A [A]jii AR Ak B R SOC & 4 %A WA i 25 S5 AL
RIS [R] it AC Ak % - 39 AT AR A 1 F 32 B2 4R
THEME A0 ~ 20 em b2 . X —J7 2
T E AR it AN 0 T - e rh A AL R R,
TR, SEYRREENZ, ME
TR BN, VEDIAR LA B AMIE A LA B

S TR, A AL R IR, T A AL
R R s, ik, KRBT H5EH
BLBR S BT . 5 — T, B IR RN
W, HHEAYK G EFEZ RN SR,
Jiti A X = 458 H A AL 75 2 1) AT 5 0 28 SR /S

LA [i) i AR Ak R ] 1) 2 5 28 ¥ A5 /I o X0 ~ 30 em
+ 2, FAE A YLK & B P AFYM > COF
> IF > CK, SXIHAHL, AHUE . JoHLIE R
B Z 3 T R A LR &R, FYMAR AT HLAR 5
W, N2.56 kg, SCKAM LI T34%,

ok oCK aFYM aCOF alF
b aa a a

a bl

bl :
i o

LA AL

Soil organic carbon content/g kg™

0~30

= S L )
o o o D
—

10~20 20~30
+E%E Soil depth (cm)

0~10

2 ARFEFEAEAEEE RO ~ 30 emt )2 304 HLER & 4t
Fig. 2 Soil organic carbon content in the 0 ~ 30 c¢m soil layer

relative to fertilization treatment

TEZHOCHkd, SOCHE R H % ] PR 1] & &
(Cgkg') M, KEZEIEH T, SOCHEEHLHEE
SRR TR, (H— SRS B E A A
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g B T AR AR R A HILAR B R (R T
ARG S, BB T b AT R AR
P, AR SCHp A = S AL 2% 3K — F8 b R 25
25 Ab BT A+ A LR A B R . HER LA %
JERFE AR (1 m’8C1 hm®) p— R (i
R m) MEEhEIECE (CRALEE I C ke
m™) VW T A WU S R A AR
VIXZ, U2 434 HLAK A ) T v B Aoy i
AN, RAWSEmA RN EE > |
FI3TT LA Y, A [ it A Ack B X6+ HE A HILA 2% A
S LA MRS AR, 0~ 10 emBJ2, 55X
FEAHEL, FYM . COFALFERE & 35 38 G Lok &
A LR B BENUF HFYM > COF > IF > CK; 10 ~20
em T2, BRIFALFEAL, b Ab A HLER 25 B2 35 A
—E T, HHRE BT HCOF = IF > FYM >
CK; 20 ~30 em- 245 4B ] A5 HLAK 2 B JC B B #1
Ho HEEEO ~ 30 em 2T FH, AS[A] AL b BE 35 fig
RO ~ 30 em )2 HIEAHREE, HPFYM
AEFIE N %, 150.07 kg m™,

A e L
O = = NN WWERRW
— T

HONlO ' 10~20 '20N30 — 0~30
T2 Soil depth (cm)
K3 ANEEACAEHE RO ~ 30 em 12 T HEA VLR T

Fig. 3 Soil organic carbon density in the 0 ~ 30 c¢m soil layer

A B
Soil organic carbon density (kg m)

relative to fertilization treatment

2.2.2 N[l A Ak FHXGH U R 15 X 1A% b2 AT SR AR
AHUR SR R E AR AR AR A HL
e T w2 - A MBS 0T 1 R 0 O RAE
E - HEAE 3 0 - SRR B T A AR
it A [ A28 P SR AT B 5 1 i (IR R IR 5T 245 5
AWFE N EHERA IR (52 mm) A HLEK S =
FAXT T/ B A P o A A B AR
M F/NRAR S A B AR Y s WL e
HRIR VAL i, B1<0.002 mmAl1>2 mm i A
RAUR A LR &R Y hASIR g gh BT L
Fi, 0~10 emt )2 FEPRLAR A R HLIK & 2= 0

FAAEH B AR, X FHEHARE, $r0.25~0.5
mm A BRI A, FifE>5 mmZE0.5 ~ 1 mmZ[H],
PR AR AR IR /N, A LR S ks, R A LL0.S ~ 1
mm B A LR & e, O 6.83 g kg™'o TEPUFR
AN AL, BRI X A, XSRS
g L TR 2T KRS b BT AT A SR A . X AT RE
ST A HUSAR D LU B S AF e T 4,
T 2 4 40 /N B 0 0 Jo ST R B, 5 =2 A o —
TEADL-TCHLE A L, 24 7Rk A8
i, R, WAL RS, L
JINAREAR B4 A SR T v A LB i s

DA HUIEAE R 35 53 R IR RE A 14 hn ik A+ 3R A
BB S, DR I3 h 2 e - S R Ay 12
[i] — 7 G 1A 5 A v A BB 5 4 Bl 5 0 ok U5 1) AS [F)
A TS D KR4 A AF L, FYMAL B
A DA 4 b 9 TSR AR oA ALB S IS N, 7E>S
mm, 2~3 mm, 1 ~2 mmAHl0.5~ 1 mmkifdHRAK
M, FYMARBEA LR i Al A B ) A
#£5 (p<0.05) . S5CKH L, FYMAHE S5 mm=E
0.25 ~ 0.5 mm#$ kLg% AT SR A DL 75 1 38 W 530 Ry
43% . 9% . 27% . 14% . 14%. 0.3%, B FIEAL
PR B T>5 mm, 2~3 mm, 1 ~2mmAl0.5~ 1
mm KR A RIK & FYMSCOFALEEAR EE, A1
[FIRE AT LA & A5 0 2 4 i ((p<0.05) M JELA
AT BB 2 AN [ A ALIE AL 7 = 498 o 114 43 i 3 %
5B EA AR, H S8R R %o A Pk
SRR TA T 225 0. COF, TFAb S5
mm 13 ~ 5 mm$i 45 A B LK & & 4 ) 8 CK
4% ~ 13% 4% , TEHABRAR A HLEK 5 5 0] 5 CK
JTe R 25] (p>0.05) .

%:o 70} 8CK oFYM aCOF ®[F a
A/ =
Sl a br:
= 00 Eloy [l
g 50t : o
mE : Rl
g c 401 aa,
(=] -k -F
=% 30 o e
== 8 .: .: .
'3 20}
g 1.0F o ) :: !
5 et | I
0.0 e 5 « N P - P .
>5 2~3 1~2 0.5~1 0.25~0.5

A B k% Aggragate size ( mm)
B4 A [R) it AR AL BT A 38 A4 45 R AR AT ML 5 1

Fig. 4 Organic carbon contents in various fractions of aggregates

relative to fertilization treatment
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2.3.1  EHERHLER 5 A IR A5 A A S S
THEE N SRR Y], AFREY, ERZ
T, IT90% K+ A HUBRAEAE T B ik 2
M EAPLT L EAREWN EEREY R N
I, THMEAR, HoRE . BARRSE T
FEUH it AE X T R P B A 1 i S /N A R
A, R P SRR L 38 i, i R A R R A Il i
o5 AT LB B (AT AR 1 3 T R S B AR P VR
MERATT A B, >5 mmbi R BIAEESOCH 7%

IR IEA SR (p<0.01) , 1M50.25~5
mmbBiA2 B B E (p<0.01) BN BERHELER
(p>0.05) o U EIAEEEIRFER T X A 3R 2 -3
KW R B AL PR 5, A3 LT 2 %) T i mT DA it
T WA IT, B Gl AT SR ARy s B Rt A e 45 T ok
pNCIE -2 NS WA v & AN N R =3 NN ¥ AN ~p A
S, NI T R RAR SR DY X5 ik
R RA—3, DUl 77 R rh i R A%
VAT 2R 5 ik 1 185 hn 2 38 WL B R 2 B
R

T4 AEERLIEI~200cmTETIEFABRKSESEINKRSEHXRER (n=24)

Table 4 Relationship between content of soil aggregate and content of SOC in the 0 ~ 20 e¢m soil layer relative to fertilization treatments

R AR A%

Aggregate size ( mm )

LYEp; g

Regress equation

R R Hr

Correlation coefficient r

>5 Y=15.11X+0.86 0.668"
3~5 Y=-1.15X+14.55 -0.360
2-~3 Y=-2.58X+12.65 -0.787"
1~2 Y=-4.17X+20.81 -0.737"
0.5~1 Y=-3.22X+19.33 -0.543"
0.25~0.5 Y=-3.99X+31.80 -0.361

FE: YRBRHARKE &R (%) 3 XFERTHAIRE R (g kg™ ) 5 =R PR +HEA ML & B B 4156 (p<0.01)

Note: Y stands for content of soil aggregate (% ) ; X for content of SOC (g kg™ ) ; ** means significant correlation between contents of

aggregate and SOC at p<0.01

2.3.2  HIHEAHLAK S B RAR SRR A B AH 5
il MESATLUAL, LHESOCHHES>5 mm
L A BRI A LB o RN 3 I A &
(p<0.01) , MikEE LHERARMN, RifE T &
Uik 5SOCH C B WM. A&, 4
TR PRSI, - S P SR AR v A LB i 2t o L
A ML A 1 L 2 3G, T ek A SR A ROR R K B
WA HLRR A% 12t o A WL B 1) B8 SRR 0
Bl O I — 2 AT, VR TR BILAK 7
FERERE AN ) xR TR AR A PR &S
AR R R AR v, R AT SR AR 19 T ok 3 A ol AT 2R
e L0 MsoC N E —E LR, KA
- 2UNNI T UZIE 2NN I YRSE Y A R OR SR IR N e &
FAE, Bk A HUER AT REA B AR D
ARG TAEHL X, JE T T R A v R T
e, BHERHbZE, AL RN, FE LA PLERA
Rl TR B i s R, R
AR A AE At e, A AN 3E>5 mmi A% P B A o

B CIE) , RPERA A PLaR & = d g ([
4) o H TR A R AR BLAR B R AAAT DL B S
BB AW 0, AT 8] A o i R S 7077 3
L7001 o [ i i L R 7 ST A
b, TIERA BRI Z , R T A MLk &
AN, AR D BRI A DI RE A A B — 25
BL, SO TR M XA AT LA A S T AT
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x5 TEAENBRSHBASNEZENKRESEMMEXME (0~10cm) (r=12)
Table 5 Relationship between organic carbon content in aggregate and SOC in the soil
A1 B K1 Aggregate size
>5 mm 3~5mm 2~3 mm 1~2mm 0.5~ 1 mm 0.25 ~ 0.5 mm
HAATILR 0.737" 0.435 0.413 0.650 0.165 0.078
soc
TE = #0350 3 PR R AT LA 5 1 R L A LR 3% et 22 EE ARG (p<0.05) FI B EAHOE (p<0.01) Note: * and ** means

significant relationship between content of organic carbon in aggregate and content of SOC in the soil at p<0.05 and p<0.01, respectively

B SN0 ~ 30 cm 584 HLAR % & 1A HLAK %
JE 5 AR G 0BG 0 B B v, Ar BB T 0.66 ¢
kg 'H10.07 kg m. H R HLIK &R R HN,

4:0.25 ~0.5 mm A REI, >5 mmEO0.5~1 mm
P RRZ 0], RiARM/N, AL e, KK
JIES B B 14 A5 ok G P R AR P A LR .
B ALK & B 5 >5 mm A RS i 3 E A S
(p<0.01) , M50.25~5 mmPAREGAE; +
BA RS >5 mm ARG HLIK S & 20D B
X (p<0.01) , BEERAEA W/, HHEME 05 W
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EFFECTS OF FERTILIZATION ON SOIL ORGANIC CARBON AND DISTRIBUTION OF
SOC IN AGGREGATES IN TIDAL FLAT POLDERS

Hou Xiaojing' Yang Jingsong" ** Wang Xiangping' Jin Wenhui' Yao Rongjiang" > Yu Shipeng'
(1 State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China )

(2 Dongtai Institute of Tidal Flat Research, Nanjing Branch of the Chinese Academy of Sciences, Dongtai, Jiangsu 224200, China )

Abstract Soil organic carbon ( SOC ) content has long been recognized as an important indicator of soil
quality. Soil aggregates are considered as the basic structure of soil. Soil aggregation and SOC accumulation
are interrelated: SOC or its fractions are basic to aggregation process, whereas SOC sequestered within
aggregates is protected against decomposition. This relationship between aggregates and SOC is considered as
an important mechanism of physical protection of SOC. A number of studies have been conducted by scientists
at home and abroad, focusing on distribution of SOC in aggregates in paddy soils, black soils, and degraded
soils. However, few have reported about effect of fertilization on SOC distribution in aggregates in coastal
saline soil. In this paper, an experiment was carried out in a field of coastal saline soil in North Jiangsu,
to study effects of fertilization on soil organic carbon and SOC distribution in aggregates various in size.
The experiment was designed to have four treatments: no fertilizer (CK) , farm yard manure (FYM) ,
commercial organic fertilizer ( COF ) and inorganic fertilizer (IF) , and three replicates for each treatment.
Soil samples were collected from the 0 ~ 10, 10~20, 20~30, 30~40, 40~ 60, 60~80, 80~ 100 cm
soil layers, and then air-dried, and ground to pass a 0.15 mm sieve for determination of soil organic carbon
with the oxidation method using potassium dichromate in 0.4 mol L™ K,Cr0,-H,SO, solution. Distribution of
water-stable aggregates was measured according to Haynes ( 1993 ) . Analysis of variance producers were
conducted using the SPSS statistical procedures. Results show that all the treatments were obviously higher
than CK in content and density of soil organic carbon in the 0 ~ 30 c¢m soil layer, with Treatment FYM, in
particular, which increased the content and density by 0.66 g kg™' and 0.07 kg m™, respectively. The water-
stable aggregates in the studied field were dominated by those >5 mm and 0.25 ~ 0.5 mm, in particle size,
which accounted for 37% ~ 57% and 13% ~ 20%, respectively. The fraction of >5 mm decreased in content,
while the fraction of 0.25 ~ 0.5 mm increased along with soil depth in all the treatments. Treatment FYM
significantly increased the content of the fraction of >5 mm, but decreased that of the fraction of 0.25 ~5 mm
significantly. Distribution of SOC in aggregates was found to be that in aggregates varying from 0.5 ~ 1 mm to
>5 mm in particle size, the smaller the aggregates, the higher the SOC content therein. The fraction of 0.5 ~ 1
mm size was the highest (6.83 g kg™') in SOC content. Compared with all the other treatments, Treatment
FYM increased SOC content in all the fractions of aggregates. In the experiment field, SOC content in the soil
was a positively related to that in the fraction of >5 mm ( p<0.01 ) , and negatively to that in the fraction of
0.25 ~5 mm ( p<0.01 or p>0.05) .

Key words Fertilization; Tidal flat; Soil aggregate distribution; Soil organic carbon
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