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4 1] BRENAE I X 7 VAR FH 3 11 SRR N AR B 43 A1 1) 5% 1) 829

AT 5 32 B X T P SR A BELOR A7 B P SR AAAT AL
B B TTRR, AR H T AT SR A 1 AIAR E AN A
R T A DRSS P R R0, i HLA O T A AL
SPGB BRI KOT ORI AR
i A LA 23T A R AR R 7S A T LS G
W+ A HLBR MR E LA L R L R
TN [+ it A A B V98 48 21 58 P K RS e AR ]
DX B Y8 LKAk R AR R BUREA AL (POM ) BEAT
SERFAE, R B [ it A 15 i 42 ] ek 2 o e 4 454
KLGOKFSPE R RAK T POMBY D5 75 B2, T AE JL-F-
A B A AR AR K RS A AT 2R 1A HR PO MY 57 4 2 O
Aiv, AT UL FH 382 L2 A SR A v POM RS £S5 X
il A 4 o o7 R - S R S . FURIT, HTVLA K
e b AL XA [ it I A AL A SRS E BIL ) A 413
B, US55 PR R A ) B DR B A DL
73 RS E PR IT R AH G BT 5T

AR SC LB K ISP i DX 14 A FH AR 8 o7 X

ARFE, A K AR DA SR A K HAT BB B A
MESEATAEAT 5 [RIRE, SRS AR LD AN H AR
X PSR AT LI A AL A T R AL, IR AT SEA R
FE it T~ e S LAk A ) BRI Ab = B HIL
DAY S 8 o - M PSR AR RS P AN 2 AR~ pe A AL
e 12 AR SR 5 B B R 2 A o

1 MRSk

1.1 #HREXHER

KM ORI IA T 19964F , SAE#TIT A b
PO X ACH PR R (N 30°5", E 120°3') . %k
IS KR R 10 m, AEYAIELS ~ 18 C, K
1435 mm, JB WA RS, IR o
MY EE MG ROKRE L, e m 5, 5%
g Ry ab B L B AT#HEZE (0 ~ 20 em) £
B AR AR T L

F1 1996 FFEHRELIE (0~20cm) BEARBLER

Table 1 Initial soil properties in the 0 ~ 20 cm depth of the paddy soil in 1996

TIEAE
. EERIIR 3 B B KA A Rk A .
+ 1% Soil bulk
pH  Organic carbon  Total N Total P Total K Hydrolyzable N Available P Available K
Soil . » » » » . o density
(gke™) (gke)  (gkg’) (gkg!) (mgkg™) (mgkg™) (mgkg™") ( 2y
g cm
KA 4
5.69 16.82 1.70 0.53 161.3 5.0 42.7 1.24
Paddy soil
1.2 iRt A18.1 g kg™'. 2109 g kg'. 241289 g kg™,
ek ize M. (1) XM, REMAE  FAFNFHRS &SN 2HETS ¢ kg™ . 28

At (CK) ;3 (2) FEFFS5/LACECE ( NPKRS) ;
(3) I S50 G ( NPKOM ) 5 (4) Bjfifk
B CNPK) ; (5) Hjif5# (RS) 5 (6) Hf

BB (oM ) o a5 RN IX A HES, A4k
3R EL , BA/PNXHEF30 m®, £ 4b 3t e A
. NPKARHEHAEZEN 135 kg hm™, P05 45 kg
hm™, K,0 75 kg hm™; RSALH A 5 7 it XU+ 55 FF
1 500 kg hm™; OMAb B &5 F i Ji B2 AR (K
H#80% ) 7 500 kg hm™; NPKRS#Z:FE Hy 4 ZE it N
135 kg hm™>. P,05 45 kg hm™. K,0 75 kg hm > HIJX,
TF5FF1 500 kg hm™; NPKOMALFE K42 jEN 135
kg hm™, P,0,45 kg hm™., K,0 75 kg hm ™71t J& 2
FAART7 500 kg hm™. F2ACHIF-24 357405 oy 3l o 4

3.3 g kg's AH19.7 ¢ kg IRIGFIAE TRl -
FEW G . /NEFRFELLA D AR, 5K
s KR TR IR, 11A Rk,

1.3 #HREESHH

T20134E5 H/NEZ W HI G RERKIZ0 ~ 20 cmi
RAERE BASREE SRR EZA 18, WA
ANE AR, R RS & S AR T,
M4 KRR B RRA, 128 mmifi 5K AR
FetEE RGBS BT, HTRIRIE 5.

A Six 2 10T g - e P SR AR B 0 ik HE AT A
RBIRGrE . FRELS0 ¢ T4, 7E25 CKFIRH
5 min, K EAMKKEE2 mm, 0.25 mm. 0.053 mm
i, i3> 2 mmAl2 ~ 0.25 mm/KEa M K H 8
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&, 0.25 ~ 0.053 mm/KEMERLAIRIK . < 0.053 mm
W -FEA R AR, SR ERIETS0CH T, KRE,
A b e A5 R G P SR A v B A AL 1 0 SR
AR FRA SN BE I E T
PR RE G 5G4 KBr 12 100IR 4 . BF
B OE R, R AR S i AR 4 T AR G S AR 2 ~
0.25 mmAl< 0.053 mm A F R IEFT 404063 45 4
FAE (Nicolet is10, £HE) . SGiEHMEE N
400 ~ 4 000 cm™', FAREKECH321K .
1.4 B
FT-TRWZ I &35 R P Origin 8.0%% 4 e L4k Jf-2F

SE XTI R T BT St Y, A B R
P BRI AR N 1T 43 i (%)

Zil R NR SRR C I RN Ol s
(MWD ) HEATHiR, B (1) #EmtsE .

[RYay

n+l
MWD =" Lole (1)
; Sxm,
itqj 5 r,j‘j%l/l\ﬁ‘ﬁ%%?Lﬁi ( mm ) s, T'o=T,
ro=re L, mON SR AN I A SR AR S A
3k 4 198 4% 9 A SR A 6 - 3G HILAR 19 Tk R
RIE (2) #ArE .

R R PLUIR S B Z BRI S ' (%)

HRIEPHPLIRTTIRE (%) =

BoAG b B 5 0 R B A Excel 20031
SPSS17.0%44, Hi/Ne & 250 (LSD) k7%
FYERLE

2 % A

2.1 KEHERELAETHIEKEEEABRKSH R
T E M
WS, 1743 it NE 4 it %o b S K R e
AR A R ENEm (p <0.05) o &AL,
& CKFINPKARFELL0.25 ~ 0.053 mmAl< 0.053 mm

x100%  (2)

IR

B A R AR S e E e K, 4 A 63.6% A
61.1%, FLASHIAC AL A A AR LI2 ~ 0.25 mm
F10.25 ~ 0.053 mmbL g A AR 5 LLE AR, 2905
57.0% ~ 60.7%., S5CKALFEAH L, NPKOM., OM .
NPKRS. RSPU/ M ALALBES> 2 mm A2 ~ 0.25 mm7K
Fae KIA R & oy ¥y B 8m, HphNPKOM
R FEE i 2, > 2 mmAI2 ~ 0.25 mm#>HkL
Y R B 8818 23 5904 70.3% 1 58.3%, 1iiNPKAL
PRV R E R T0.25 ~ 0.053 mmbr g A BAR T 5 1Y
Hort,

ME2H A1, HCKAM ., NPKOM, OM,

[ Jck ESnNPKRS XY NPKOM  HHEH NPK [T RS B OM

ab
a ab -~ a
= be :
= NN b —
%’0 30 b b — St52) b
S b
[ --E- RIRN —] XX
2~ XN — $e%e% =
8 ogess) — 34 H
[=IES 2% — et c 1 c
[OEEN o%e% — 0% | c
(S %% — RS HH
S8 2 58 — o % . 0
L 2 0 3% — RS — H
Q-‘ = ‘0.0‘ — P 0‘0 — 1 X s
g 5 — = a [ | &S
R} g 33 — kXX H 9%
oh 3 — %54 = XK
b X2 DRSS —]
)\h ) 05008 — kXX — i K
= 10 == oo —_— e — NN\ &
3 + 0:0:0‘ — RS —] H % :
«3 = — 58 =SNG
e 90008 95%e% — T 2R
—— 0,00 — q — . X
B QXL — XX n X
1 0,00 — |  — X
— Yol .00 — | X
i 95938, — HH R H X
— oose NN\ E RS — H X%
O — — Dx | —
2~0.25 mm 0.25~0.053 mm <0.053 mm

BRI LR Particle-size fraction of aggregates

TE: CK, ANfE; NPKRS, LIESFEFFACHE; NPKOM, fLAESHEZAEHCHE; NPK, HpEfLit; RS, HpEFFT: oM, HiApLL.
I 22 AR bR R 22, R IRl Al R SR AR PR TRDING S BE R R AN AL SR 4307 22 57 5.2 (p < 0.05) Note: CK, no fertilizer
application; NPKRS, NPK fertilizer plus rice straw; NPKOM, NPK fertilizer plus organic manure; NPK, NPK fertilizer only; RS,

rice straw only; OM, organic manure only. The error bars represent standard deviation. The same below. Different letters in the same

aggregate mean significant difference among fertilizer practices at p < 0.05

BT TR AL Ak BT S AR S 1 P SR AR 14 23 A

Fig. 1

Distribution of water-stable aggregates in soils as affected by fertilization practices
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4 1] BRENAE I X 7 VAR FH 3 11 SRR N AR B 43 A1 1) 5% 1) 831

NPKRS . RSAb I i 25 38 hin -+ 1 A1 2R 4K 7 2
WEHA, Hit R (NPKOM, OM) F
WERAERRE S THMNFFFLAE ( NPKRS,
RS) , JEHIENPKOMALH T BV & B A%
HiK, BWCKEEWIS7.4% . MNPKAFECK
ZIRTE R EZESR.

1.0p

= a
I<H8 0.8 b
WS \ .
W 5 E ¢ N
® 2 E06F ¢ N d
qE 3 = =
552
=5 2 o4t \ \

=

g 0.2F

0.0

CK  NPKRSNPKOM NPK RS OM
JiflBALEE Fertilizer treatment
T ANREVNG FREFR R R AL B 5347 22 5 B 3% (p < 0.05)
Note: Different letters mean significant difference among fertilizer
practices at p < 0.05
P2 A [R] it A b B 3 AT 5 A1 14 o AR
Fig. 2 Mean weight diameter (MWD ) of soil aggregates as

affected by fertilization practices

22 AENEABKDENRSERENLIES

MBSk =

FH 220 A1, ARG 1A AR A Bl 7% o [
BRI o ITAT A AN [R5 AT SR A4 A7 BILAsR 1 &5
W RIAHFE A B [2~025mm ] > [>2
mm]> [025~0.053mm]>[<0.053mm] , H
2 B) 25 5 248 B B 2 KF- (p<0.05) o

2R IAEH, 5CKAME, NPKOM, OM
FINPKRSH W 3580 T 4 4+ Fn 45 ki g A Rk h A
PUBR &, HLNPKOMAL B R B R4 HLAKR &
WiER K, &+, >2mm. 2 ~0.25 mm, 0.25 ~
0.053 mm. < 0.053 mm#%H0 2 A BAKE HLEK & =
HEIE Ay 9K F)25.0% . 30.4% . 32.3% . 36.5% .
18.2%., KIHHMEFREATALIE (RS) , BRT> 2 mmMHl
Rk A S R SCKA REEESR, &2+ &
o kr 2% A1 AR AT HLBR 5 CKIE B E 2% % . NPK
T E SN AR A R ARG MLk & i, (B4 A LKk
TR CKIFAA WEHM.

2302 T A WURR TE A [ 95 1Y) 1A SR A v 3 A1
RO, WTUEH, At ~ 0.25 mm HE
PR LA B HLIR G sl R ek, HkCh0.25 ~
0.053 mm FIEMA, ifi> 2 mmAl< 0.053 mm P4

#2 AEERLETETMENFARKENRNEE

Table 2 Soil organic carbon content of bulk soil and different fractions of aggregates as affected by fertilization practices ( g kgfl )

Ab B 2+ KA R R Macro—aggregate T AT R A Micro—aggregate
Treatment Bulk soil > 2 mm 2 ~0.25mm 0.25 ~ 0.053 mm < 0.053 mm
CK 19.52¢ 20.90Be 26.44Ac 15.84Cd 11.12Dd
NPKRS 21.88h 27.37Bbe 34.22Aa 19.99Ch 12.93Dab
NPKOM 24.40a 27.25Bc 34.97Aa 21.62Ca 13.14Da
NPK 20.41¢ 28.52Bab 30.49Ah 17.58Cec 11.98Dc
RS 19.78¢ 22.82Bd 27.89Ac¢ 16.79Ccd 11.50Dcd
oM 23.61a 28.44Bd 31.05Ab 19.96Ch 12.17Dbe

e =S ARRNG PR R A FEAIE ST 225 8% (p < 0.05) , WilE—47F AR KE T8 £ [ — L B [R5

KA 25582 (p < 0.05) o FA] Note: Different lowercase letters in the same column mean significant difference among fertilizer

practices at p < 0.05, different capital letters in the same line mean significant difference among aggregates at p < 0. 05. The same below

PR MR ) TTRR R8N, HET A ALFETR2 ~
0.25 mm#10.25 ~ 0.053 mm 47 2 A SR AR B HL
BRI TTIR 5> 2 mmAl< 0.053 mm P4 hr 2% 14 5 A
Z 2S5, NPKOM, OM, NPKRS, RSALHT,

IR ER R SR AT B 1) BTk 38 2 95 CK A B bk 2 14
i, Hrp INPKOMAR BRI IR E A, > 2 mmAI2 ~

0.25 mm M4 RE 2 P SR 55 C AR B 43 1)t =5 38
51.0%M42.1% ., %}7F0.25 ~ 0.053 mmA1ERIK, BT
NPKOMFIOM &b 31 1 35 R AR 120kr 9 AT SR A4 LA XoF
S PR DTk, B A AL CKZ (R #4782
FME2ER . S5CKHt, gl sy B2 AL T
< 0.053 mm A RN+ HEA HLAK 1) TR .
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832 S T I 52 %
#3 TREERLIET ZHEEHARKPBHNBRY L REVRATTHER
Table 3 Contribution of each fraction of water-stable aggregates to soil in SOC as affected by fertilization practices ( % )
Ak $ KHE A Macro-aggregate A R A& Micro—aggregate
Treatment >2 mm 2 ~0.25 mm B AISum 0.25 ~0.053 mm < 0.053 mm EAISum
CK 11.28Ce 34.22Ad 45.50d 31.72Aab 22.78Ba 52.50a
NPKRS 15.00Che 39.09Abe 54.09¢ 32.52Bab 13.39C¢ 45.91b
NPKOM 17.03Ca 48.62Aa 65.65a 26.27Bc¢ 8.08Dd 34.35d
NPK 12.45Cde 35.85Acd 48.30d 33.94Aa 17.76Bb 51.70a
RS 13.45Ced 42.71Ab 56.16bc 31.25Bb 12.59Ce 43.84be
oM 16.19Cab 43.14Ab 59.33h 28.15B¢ 12.52Dc¢ 40.67¢

2.3 BHBREMRBILIINRAE

P13 hy P SR AR AT BB R PR 3 B i 1] o 45 R AU £
ARSI B R A Mao 10
Solomon ' ZE Y K FEARHT . 3 424 em ARG
YO-HE{N-HM 459 5h; 1 655~1 590 em ' FH I
JBFIFEHRC (C=C) , WTRERERR . WRiks
PERHE (C=0) M%HRsh; 1389 em 4FEIEIH)E
TFHEMIECH 3L (CH,) FOEH3E (CH,) AR R
315 1165 em FRAEWE T 8 T AL 5 9 C- O Y fif
Z5¥%5h; 1077 em™ ' AJE T 2B C-OM 45 PR 3 ;

2~0.25 mm 1030

% Y6 8 Absorbance

4000 3600 3200 1600 800
P % Wavenumbers (cm™)

HE4TLIEH, 2 ~ 0.25 mmAl< 0.053 mm
VAT SR A v 45 24 WL B AT B o5 43 U AE A [ it
JIES 5 i S BRARALL A AR Ak o A [t AT 4 it
WIS A AAE 2 S, HHP LANPKRS |
NPKOM. RS, OMAbFEE &, 2 ~ 0.25 mmMA H K
1, NPKOM. NPKRS., OM., RSAhH%:CKAbHik

695 cm ' N IRRAL G W =C-HIEILIRSN, H)E
T ARG W2 o

A1 B3R LA AN [R) it AE 45 it A [ bz 4%
P 3R A - SR LT A6 i R AE M AT AL, T IR S AR
— 5, (HSREAAEARFREEMN S, FETAE
TR TE i T 1 B 5 oA 0 e R+ K I Pt A S DA R ket
HEARFRAE 1 389 cm™ A Mg i 08 5, J32 1 T JHL A it S Az
L, H2~0.25 mm[ R i i g a5 0 38 AR T
< 0.053 mmy—F ARG P IR W R s B o R ME AT
PSR A BT B A Y RE AT A LA B

<0.053 mm 1030

16IOO ‘ 8(I)O
P % Wavenumbers (cm™)

1,CK; 2.NPKRS; 3,NPKOM; 4NPK; 5RS; 6,0M
I3 N[a] it A A B R B 3R AR - AT AR 41 A S 1

Fig. 3 Spectra of aggregated soil organic carbon as affected by fertilization practices

M T T
4000 3600 3200

NT29.9% ~ 45.2%, BNPKALFEHE N T22.3% ~
36.6% ;i K 318t Ak A Ak B 55 C K A 38 o i
ANK, AUEIN6.3% o ik F ik LA B s I Ak G 9
AR o B A, AL0.42% ~ 1.32%, H<
0.053 mmHIRAKE P EWEH 43 LS T2 ~ 0.25 mm
R, Bele LB Y R 55 & R L& YA

http: //pedologica. issas. ac. cn



4 1] BRENAE I X 7 VAR FH 3 11 SRR N AR B 43 A1 1) 5% 1) 833

By Asfb e, H P LINPKOM, NPKRS., OM. RS
Ab PR, H A ALRZAE T AR SRR Tt
FERFEOALEE . X FHRIEBAA Y, NPKALFE N %2
FEG T o5 A 43 AR T CKAH A it A Ak 34
XFERAG RSN S, 2 ~ 0.25 mm
fil< 0.053 mmPAEMA&F, NPKOM ., OMAL BT T4
BB AL A WA R RCR AT, B CKAL B 43 5

BfN7.7% ~ 17.0% . 12.0% ~ 38.3%., 11 #ifi
TR AR AR HE R BE AL A W0 43 Hede (K, 8 CKFEAIE
1.9% ~ 4.0% . WRL A RAE B 2310 & ) 2
SR AW AR, CKAINPKAE T
W 25405 W r i B Ay L T A AR A B, 2Rk
T4 W 5 A DR it JIE 5 it A [0 T 222 00 S A % B0 1

o

F4 FT-IRAEEBEFEESHTARKIEENRIEAERAENENSE

Table 4 Relative proportions of the different organic C functional groups in aggregates resolved by FT-IR spectroscopy ( % )

A1 R ARG Ab B EZi S LSS ke SHSES 0 B
Aggregate size  Treatment  Polysacchairde Phenol Aleoholic Alkenes Alkanes Aromatic
2~0.25 mm CK 9.09 70.83 9.26 0.46 0.47 9.89
NPKRS 8.57 67.63 9.42 0.43 0.53 13.43
NPKOM 3.85 65.65 9.97 0.47 0.71 14.36
NPK 8.51 71.27 8.89 0.42 0.41 10.51
RS 9.06 66.85 9.30 0.49 0.56 13.75
oM 9.90 65.70 10.37 0.47 0.71 12.85
<0.053 mm CK 9.91 74.02 9.16 0.54 0.56 5.80
NPKRS 9.10 66.85 10.24 0.61 1.16 12.05
NPKOM 9.03 59.51 10.72 0.76 1.32 18.66
NPK 9.03 74.42 8.79 0.51 0.80 6.45
RS 9.11 67.76 9.65 0.56 1.00 11.92
oM 9.28 65.66 12.67 0.63 1.01 10.76

3 i ®

3.1 KHIMERE X F Rk R BB RS IR0
ARSB AR RN, ARSI RS AT A b BE Y
] 3 HE AR T KRR RE R AT SRR AR B K
P R R AR, H DRSS e R b PR
P FERCR o 35, TR U] A AL AE O OR fiE . 35 12
HER R K PRI TE A 3 5 0 R4 10 X
U DRI [R] il AL 15 i 48 1 1 14T SR Ak 73 14
WA 5, Mo, A BT AR WAL RS
GRONS SV I RINPR SHPNZIE JEN RV A R g /N
DI IIZIE 2 NO = el c RN N 1 Y AN Gk ST
XA HUBR B M EAP P 0 A HUAE G s A o
U I I b A A L R R A A R AR R B
P, AR AN FESMEA HL I 2 KRR
A U FERF ST I XA A8 AT LR - 15 S
AR LSS, () I S B 38 SR P SR A Y 7 0 5 o LA

T A B e B A ML A e 40 8 T i 4 5
TS ) A LA R A 38 v B Ao i ok 5 R 4%
W ArrE2E 5, HONRNERL N ARt i 5 m AN )
T A i A KO AR TR) 5 B8O ()i A 15 it %ot AN )
B 2% SR AA b oA LB 10 B i AR R S
AHEFE v, B A AR A B S 8 B A kL 2% A
ARG LR B, (HOZ AR T A AL
B B O B R I B AL, MINPKOM .
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EFFECT OF LONG-TERM FERTILIZER APPLICATION ON DISTRIBUTION OF

AGGREGATES AND AGGREGATE-ASSOCIATED ORGANIC CARBON IN PADDY SOIL

(1 Key Laboratory of Soil Contamination Bioremediation of Zhejiang Province, Zhejiang A & F University, Lin’an,

(3 The General Station of Plant Protection,

Abstract

Province,

He Lizhi' 2
Xu Jin®

Mao Xiali" > Lu Kouping''

Song Zhaoliang'' >
Wang Hailong"

311300, China)

(2 School of Environmental and Resource Sciences,

China )

Soils and Fertilizers

Zhejiang A & F University, Lin’an,

Hangzhou Municipal Bureau of Agriculture,

Xu Zuxiang' Yang Wenye’
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Zhejiang

Zhejiang 311300, China )

Hangzhou 310020,

(4 Zhejiang Provincial Crop Farming Administration Bureau, Hangzhou 310020, China )

Soil samples collected from a 17-year old long-term fertilizarion field experiment in Zhejiang

China, were analyzed to evaluate effects of the use of chemical fertilizers and amendment

of organic manure on distribution of aggregates and aggregate-associated organic carbon in paddy soil.

The experiment was designed to have six treatments, including CK ( control,
NPKRS ( NPK fertilizers and rice straw ) ,

fertilizers )

RS (rice straw alone ) ,

NPKOM ( NPK fertilizers and organic manure ) ,

and OM (organic manure alone )

no fertilizer applied )
NPK ( NPK

. The wet-sieving method was used

for evaluation of physical stability of soil aggregates and their particle-size composition. Fourier transform
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infrared spectroscopy ( FTIR ) was employed to characterize inherent chemical composition of soil organic
carbon ( SOC ) at the molecular level in the 2 ~ 0.25 mm and < 0.053 mm aggregates. In comparison with CK,
Treatments NPKOM, OM, NPKRS and RS significantly ( p< 0.05) increased the proportion of > 2 mm and
2 ~ 0.25 mm water stable aggregates, and mean weight diameter of soil aggregates, thus enhancing the effect
of macroaggregates physically protecting SOC. The SOC content of the bulk soil and all aggregate fractions,
as well as the contribution of macroaggregate-associated (i.e., > 2 mm and 2 ~ 0.25 mm ) SOC to total
soil organic C in Treatments NPKOM and NPKRS were significantly higher than that, respectively, in CK.
However, no significant difference was observed in accumulation of SOC between CK and Treatments NPK or
RS. The 2 ~ 0.25 mm fraction of aggregates contained SOC, accounting for 34.16% ~ 48.6% of the total SOC
in the soils in all the treatments, suggesting that 2 ~ 0.25 mm aggregates were the main carriers of SOC in the
paddy soil. The FTIR spectra of the 2 ~ 0.25 mm and < 0.053 mm aggregates show that the ratios of aromatic-C
to total SOC in Treatments NPKOM, OM, NPKRS and RS were 29.9% ~ 45.2% higher than that in CK, and
22.3% ~ 36.6% higher than that in Treatment NPK. The highest ratio was observed in Treatment NPKOM. The
FTIR spectra also indicate that in Treatments NPKOM, OM, NPKRS and RS aliphatic-C groups increased
slowly but steadily. The increases in aromatic-C and aliphatic-C were attributed mainly to the inputs of
recalcitrant compounds derived from organic amendments, and/or to the reduction of H-bonded O-H hydroxyl
groups of phenols induced by biochemical processes in soils treated with organic amendments. The findings
of the research indicate that both enhanced physical protection of SOC by macroaggregates and increased
proportion of chemically recalcitrant organic compounds contribute to carbon accumulation in the paddy soil
treated with organic amendments, with the most prominent effect being observed in Treatment NPKOM. Long-
term combined application of organic manure and chemical fertilizers appears to be a sustainable environment-
friendly strategy to achieve both high agricultural production and soil carbon accumulation.

Key words Long-term fertilizer application; Paddy soil; Aggregates; Physical protection; Structural

characterization
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