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Abstract: Decomposition and transformation of input straw in four types of paddy soils were investigated under incubation at
25°C.and 45% water holding capacity (WHC) for 180 d. The soils were derived from different parent materials ( weathered
granite , quaternary red clay, weathered shale, and river alluvial ) in subtropical China, and the adjacent upland soils were
selected as a control. During the 180 d period, the mineralization ratios of input straw in the selected paddy soils (18%—
21% ) were lower than those in the corresponding upland soils (21%—28% ). The priming effects of straw amendment on

native soil organic carbon mineralization were also lower in the paddy (5%—37% ) than in the corresponding upland soils
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(23%—65% ) . The decomposed products of input straw were mainly distributed in particulate organic carbon (POC, 9%—
21% ) and Fe/Al-bound organic carbon (Fe/Al-OC, 12%—24%) , followed by humus carbon (HMC) (11%—15%) ,
whereas only a small part was distributed as microbial biomass carbon ( MBC, 2%—7%) and dissolved organic carbon
(DOC, 0.1%-0.7%) . In paddy soils, the conversion ratios of input straw in POC, Fe/Al-OC, and MBC (15%—21%,
17%—24% , and 6%—7% ) were higher than those in upland soils (9%—17%, 13%—18%, and 2%—4%). In
addition, the 2,000—250 wm coarse water—stable aggregates in paddy soils tended to receive more decomposed products of
input straw than those in upland soils (10%—13% vs. 6%—7% ) , whereas no significant difference was observed between
paddy and upland soils in other small sizes of aggregates. The results indicated that the mineralization of input straw may be
lower in paddy than in upland soils derived from different parent materials, possibly owing to stronger physical protection in
soil coarse aggregates, chemical protection by binding with Fe/Al oxyhydrates, and larger transformation to stable fractions
of input straw during its decomposition in paddy soils. This fate of input straw decomposition may’ contribute to a higher

organic carbon accumulation in paddy than in upland soils.

Key Words: paddy soil; organic carbon; mineralization; priming effect; organic carbon' fractions
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V8 BRI SR MRAE 2SS TR VEYIY N CAEY . B REIXBEDL 5 SUREHFZ (0—20 cm) T3
i, SR AT WA AR AR, — 4 AR 2 mm 0, P17 IS KR R 45% WHC, BT 25°C (100%75 SR JE
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Table 1 Basic physical and chemical properties of the soils studied (0—20 cm)

Y

- . o A Pk
+ BRI FIH = pH kL Soil organic Tot. 1‘ N/ Microbial R
& reganic
Soil parent material Land use (H,0) Clay/ % carbon o biomass oreame
(g/kg) carbon

SOC/ (g/kg) carbon DOC/ ( mg/ke)

MBC/(mg/kg) merke

A5 A KAL) Fg H 5.02 10.82 20.29 1.79 43931 53.34
Granite weathering i 4.94 11.33 18.38 2.88 65.96 77.26
EAUEREAR R T FgH 5.52 15.71 21.56 2.14 833.28 62.53
Quaternary red clay i 5.03 28.66 10.70 1.29 26.79 134.77
M T KAL) g H 6.92 22.18 33.08 1:39 311.91 116.74
Shale weathering St 5.40 26.95 11.04 1.25 43.85 282.15
bERTRIINS FHH 5.34 10.88 18.57 0.92 228.36 365.08
River sediment St 4.14 11.47 13.69 0.97 91.56 133.77

1.2 b
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53U, AT SRAES 0.0.501.2.5.10.,20 .40 .60 .80, 100,140 180 KRS, I AR IY CO, e i il
8 CfH,

[ s B 22 0 % b ) R R 400 g( ) T 4 L EAR R 44 IR FRAT IS BT 50 L Skl , il
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1.3 pmille 55k
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AL,

SARFE L) CO, MR FH A AR 353 ( Agilent Technologies 7890A , USA) % . CO, M + 3G HLER A 45" C
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W EKTA(P<0.01) , AER IR (20—180 d) , FMNEFEFFA N T A8 H AR AE L8R A MLk R ik
5 CKZ ATl # 2 5 (P>0.05) .

12180 d3EFIAN 1B A XA BB IO L0 RS 1 AR DUA XA Tl SRR ) 8 S5 Fef FH 4 338 A L
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Fig.2 Influences of straw amendment on the mineralization of native organic C in paddy soils
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Fig.3 Influences of straw amendment on the mineralization of native organic C in upland soils

DOC H1 53510 0.1%H1 0.2% , B T DOC LAAk, SMNERS PG fifed A 7= W0 A AL 2H 43 vh 19 43 T o 491 12 L Aes
T T RE LR, FIAE RSSO 2 Uk - BERUR B AR RN AR LR AMERS A 43 % 7 W AE Fe/ Al-OC
HR A A BE LB 2 R 17% A1 13% , 7 POC H173 BIsh 15% F1 9% , 75 HMC H1 43518 14% fil 11% , 7F MBC #1143
AR 7% F1 4% , 7€ DOC H 4351124 0.3% 0.7 % , 4 52 LA RS F 4= A ALK 25 41 73 v 9 40 B L 461 s T 54 L4

(DOC B&4h) .

F2 T 180 d FAMNRMNBFHSBEYELEGTINHRAS NI E/ %
Table 2 Distribution of decompeosition products of input straw in different fractions of SOC after incubation for 180 d
A= pay iiadh BEAaA
o i TPEERTIRYS i
. \ R AL FULAy AL R

R GiEEDEN . R . Particulate
. . Microbial Dissolved . Fe/ Al-bound Humus
Soil parent material Land use R . organic .

biomass organic .atbon POC organic carbon HMC

carbon MBC carbon DOC carbon carbon Fe/Al-OC

1A WA e H 5.5 +0.3Bd 0.1 £0.0De 20.6 +0.8Ab 23.6 +1.9Aa 15.3 £1.7Ac
Granite weathering E 2.1 £0.1Dc 0.2 +0.0Cd 17.4 £0.7Ba 17.9 +1.4Ba 12.6 +1.7Bb
S PZE AT Rl FEH 6.5 40.1Ac 0.3 +0.0Bd 14.6 +0.5Cb 17.3 +1.1Ba 14.3 +1.6Ab
Quaternary red clay o 3.540.1Cc 0.7 £0.1Ad 8.7 £0.9Db 13.37 £1.2Ca 11.5£1.1Ba

RGP FIRAE] LR — AR 922 57, /NG FROR R — O R PR Jr H 9 22 57 (P<0.05)

2.4 SN ATRSFE = e KRR R A 40 e

HMIE AFERE o3 At = A KR LR AR P i 3 BE AN P 4 B o TEAR B A AR W) BE K & 18 e FE RS A

T AR AKE BT 4% PR M AE 2000—250 m ,250—53 pum ., <53 wm KA 2 I EE A R 109% il

7% 1% 5% 6% F1 3% ; £ 565 VU 20 21 0k 15 5 & & B9 RS H AL RAE £ 38R0 kA2 v ) 40 BE EE 61435010 13%
6% 8% F1 7% 5% Fl 7% , Wi bk BT b g FH A2 AR A 398 22 18] S0 IR RS FF 0 7= 9 1) 43 IE 22 5+ 3 R IR AE
2000—250 wm HifE , ARG FH AR i, T A P ASRLAR ) A TR A% Hh e RN S0 398 22 [R) RS AT 20 7=
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(=)}

 [02000~250pm  E1250~53ym B <53um
a

3 Wit

—_
8]
T
(>3

bl A D7 O A B A 1Y 2 2 T G
VR, F2 2800 1 A [ oy RpoAe o] JEE | T [ 8 8 07 sk s +
SEES R IR IR | A e ) B R A
BB HURE b A 22 5 2 R R S T

43 B A
Distribution ratio/%
& »
T

(=}

ﬁm‘ Ly

an | o |
HE MBS RE T LA DB A1 2 T SR 4 R T I %M‘%m ‘
TR VR RS R T, T S 0RE 1+ e 5+ & -

+3E 85 Soil parent material

B R TN AFSAF L BRI E R E
B A RSN AR FF O fh i TR E R4, than B4 155% 180 d ROMRREF R0 T Bk R BRIk R i
HRBES BN R AR KB KR T kR PR

ﬂ: Tf {@ 7J( *E]' i j: ij% ':F‘ E ’:J IIT ’ﬂ.’, iﬁ % ‘H% :J: 51: b & i i%go Fig.4 Distribution of decomposition products of input straw in
Inubushi 557 & BUFE FH 18 CO, MO 5 T RAE R L e e 180 d
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AT HLBR OB AR AR I 5 v 6 W 2 0 I it FH T A0
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RS2 I WL B AL A MUBRA b6 25 R 25 B B B i vk 2 | Rtk 55 B 45 v
IS VE R FT A b AR 2 BT b A T RS SR 7R 45% WHC 4500 B 1537 , ELARS 1 L 90K
B R TR B b/ N T A L R M A B8 A (- A A T LR O b, (R AR AE £
R NN o NS WAV SR SR LR S I AR O A | R Y 5 g R R (e o (1 s | WA R AL OE
i, 1X 2 BHK A AR FRtR & BERT REIE AR RS A RS T - A HURRE (LAY =20 26 RS FRE A I 5 + et
BT A B A DT o o 3 S A LA P 7= A T A 7 BB R 35 T S TR - e LR BT Tk Y
— LRSI Ay, AN ERE FT IS0 R A AL B Ak 2 B B A T A ke ) BTG R K
SO A A AR AR R RS R SRR S e A R T R A (AR A S i R 1
B JFA A URBR A0 A 8 2 7 b (R X6 7 A SR 498, LA B o IRV A RTS8 DU 20427 ekl B3 o % 7 RO RS 1
T JCBA LR 1 AR LA IR FEIS AT R BT SRR B B 4 RS , 5 3 e WL kY
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water-stable aggregates of paddy and upland soils after the
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BTN BEA SR R A HURRE Ak, 15 1 R FH AR fb B DGR I - 45 4 | 3 AT SRR DL K5 22 A G i B2 Ak
SRR TT REAE B WU 1 Tk R R AR B A AE F, JR i —25 B e A LR I B Y Wl SRl
FERIGE rf R BB SV E DR A0 Ak AN B - ORI 5 ek (38 i a2 D | 3 P oA R R Sk g s +
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