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Abstract: Green manure returning is an important way to affect soil organic matter in farmland. In this paper, paddy fields were
cultivated under conventional tillage and smash ridging respectively and four fertilization modes were carried out in order to
explore the effect of green manure returning on soil labile organic carbon (LOC) in paddy field under smash ridging, the
fertilization modes included: 1) no fertilizer, 2) single chemical fertilizers, 3) single green manure with chemical fertilizers under
same fertility as single chemical fertilizers, and 4) double green manure with chemical fertilizers under same fertility as single
chemical fertilizers. The results showed that: 1) Smashing ridging reduced the content of soil total organic carbon (TOC).
Increasing green manure returning promoted soil TOC content under smash ridging, in which double green manure returning
increased soil TOC content by 25.6%—60.1%, while single green manure increased TOC contents in all layers of soil profiles. 2)
Green manure returning increased the content of soil labile organic carbon (LOC) and improved soil carbon sequestration level
under smash ridging, and increasing green manure also improved soil carbon pool management index (CPMI) under smash
ridging. Under smash ridging, the contents of low, medium and high LOC were increased by 28.4%-47.9%, 37.3%-49.9% and
30.1%-49.6% under single green manure returning, and by 47.8%-64.3%, 40.0%-61.3% and 29.6%~59.7% under double green

ORLEWH: HEAKBERELLTH @1661074) . 1770 “Hrita +0 T AA TRER” LW¥ 4 018221) M PR %15 B (=R
AA17204078-2. FER} AD18281089)%¢ B,

* HHAE#H (Gmhu06@126.com)

EE N HAEFE(1995—), Lo, JTPEMIN, BLFsE AL, FEME +BEREE SIS, E-mail: ashunz08@163.com

http://soils.issas.ac.cn



5 2 39

FREEFRAE « SRALIE FHXA 2B A% LS A ML A R0 369

manure returning, respectively. 3) Soil TOC and CPMI under smash ridging changed linearly with the growth stages at and after

booting stage (R* was 0.999). Under smash ridging, with the increase of soil depth, the proportion of soil non-labile organic

carbon (NLOC) with green manure returning showed a slow linear decrease (R* was 0.998-0.999), indicating a regular effect of

green manure returning on potential utilization efficiency of the vertical migration and change of soil LOC. Therefore, green

manure returning can effectively increase soil organic carbon storage and the stability of labile organic carbon under smash

ridging, which is important in regulating soil carbon pool and improving soil quality.

Key words: Green manure returning to field; Paddy field; Smash ridging; Soil labile organic carbon; Carbon pool management
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mg/kg, TEHLIEAERIEL(TIHIED N 2.7%. P,0;s
0.65% . K0 2.5%), fLALEFHEERE G IEN 14.64% .
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HHERX ANt AE(N) 100% fLIEN,) HEGAEEEALAT (N U A B AL AT (N,)
HRABHE(C) CN CN, CN; CN,
3 ZEHHEF) FN FN, FN, FN,
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2 HEREHW
2.1 FIEXENHEREBLESFIBRERNT

WE 1A Fis, el + 584 MLk (TOC) & i
i, MEAAFY L ToC SRk, ¥
ZEHHERAR T £ B W L TOC &=, WG
X F, FNg o NG F#AIC 3.14 ~ 6 .11 g/kg; SRAEIA H
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Kl 1B for, BEE LZmE, 13 TOC & it
BB, BZEHHET, FNy. FN,. FN,3 MAbHE7E
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Fig. 1 The content of soil total organic carbon in paddy fields
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Ak, FNy Fll FNo 8 FNo 23 38 25.7% 1 18.7%.
15 ~30 cm £, FN,. FN, % CN, fll CN, 43 71|3
hn 47.3% F1 8.7%, T FNo# CNoF#K T 1.7%, FN,
1 FN, # FNo 28 B34 21.6% F1 17.3%. 30 ~ 45 cm
HE, B ZEBHE T 1 £ TOC & &M 15 Mk
i, BEINT 41.7% ~ 84.4%. NIk, ¥ EHHERERA
Rl v BT 4 12 1 HE TOC B, G4 FAH H o
it AL AT REAR T 83 288 1 30 ~ 45 cm 13 TOC &4,
PSSR FH A A /0 R LU AU SR I8 340 HH 5 e g
Ry ZBRGH 0 ~ 30 cm 14 TOC & i,

22 ZIEFHMNHMZERHIETEFIRSEN

A1)

R 2 s, BZEBHE KR &4 8 8 Hta i
AHRKLLOC) . HIEHAHERMLOC) . A Bk
(HLOC) & 35 W F T H FIBHE, SRIEE R T
ZERHVE R KR4S A B 1 398 0 & 5 1 WL (LOC)

T, ZHOIIRICY FNo>FN >FN,, /r8El]. 5%
FEIRY 18 MLOC FZrEEMIRY 13 HLOC FRIL A FN,
>FN,. KAEESHE 1 0 ~ 15 cm 5 RITEKAFHT
W 0 ~ 15 cm +3E LOC S HAFEAR]: [F—itiie
FRF, 13 MLOC Fl HLOC £ 4 FN;<CN;, +
HE HLOC FRI K FN,<CNy; B ZHHE 14 LLOC F1
HLOC & iblLRIERIE IR, 5 FNo AHERI A
FN,>FN,=FN,, [fii FN, #l FN, 1)+ MLOC 45il%¢
FNo B T 12.3% H127.6%. 15~30 cm +3Err, 5iq]
PRl 7 =N R E P EAR L, B ZBHHE FN, I FN,
AbFE 5 LOC ZHGRIMIEAIR, 11 FN, 88 CN, (1 3%
MLOC 411 19.3% ; ZRAE S IMBERA FAR =% 28
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45 cm H3E SEFEAL T 2T B BRELE, FN, A
FAHE LOC it SARIHREAL, M FN, (9 1%
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Table 2 The content of soil labile organic carbon in paddy fields

TR HiH CN CN, CN, CN, FN FN, FN, FN,
LLOC /L&MW /MEEN] 532+003b 564+013ab 587+002a 594+028a 349+0.13d 3.11+012d 476+009¢c 527+024b
ZH 326+009b  3.65+020b 473+020a 4.56+0.10a 226+0.12¢c 234+0.18c 334+0.8b 3.71+0.11b
Sefify) 335+0.02b  3.07+£003¢c  337+£005b  4.16+007a 222+00le 223+007e¢ 2.84+008d 328+0.03b
WeEkly  3.08+0.13b  3.69+008a 3.66+0.13a 371+0.03a 161+005¢ 146+003¢ 2.18+£0.07d 244+0.05¢
+/Rem) 0~15 323+£028a 335+003bc 329+008bc 328+001bed 3.00+005¢ 281+0.05ab 3.24=0.14ab 2.81=0.00cd
15~30 2.54+0.11ab 247+000b 3.35+027ab 2.61+00lab 2.7140.0la 247+001b 246+0.11b 248+0.03b
30~45 290+0.15a 2.50+00labc 246+0.11abc 2.52+00lab 2.65+0.05a 2.38+0.03abc 1.93+036¢c 2.04+0.20bc
MLOC /E& M /}EEM] 2.88+008a 274+0.10a 3.11+008a 3.06+0.15a 150+0.06¢c 131+£000c 225+0.12b 2.12+0.11b
TR 2.07+0.11bc  2.08+0.04b 2.65+0.09a 2.64+0.15a 126+007d 140+0.08d 1.80+0.06¢c 2.04+0.04bc
Sefi] 233+£005bc  2.15+003c  238+0.06b 2.85+0.09a 1.31+003e 139+00le 196+0.11d 185+0.05d
Wkl 2.68+0.07b  2.84+0.16ab 3.00+0.08a 297+0.10a 149+003d 150£0.05d 2.05+0.02¢c 2.15+0.03¢
FRem) 0~15 167+0.14de 212+009bc 208+0.05bc 2.04+009bed 157+000e 2.74+023a 240+005ab 1.98=0.04cd
15~30 1.50+036a 0.99+00l1bc 1.05+0.05abc 0.77+0.04cd 1.44+0.07ab 0.50+0.09d 0.63+0.01cd 0.92=0.03cd
30~45 044+03la 041+003a 0.15+0.12a 042+00la 061+0.18a 025+0.18a 035+008a 032+0.03a
HLOC /-3 /M8l 1.26+006a  1.06+002b 1.30+0.04a 126+0.08a 073+001d 0.68+002d 1.02+002b 095+0.05b
Zhf 120+£008bc  121+0.06bc  139+008a 128+00lab 0.80+0.03e 0.87+0.06de 1.04+0.04cd 1.17+0.04 be
FEL 099+008ab  094+005bc 1.01+006ab 1.12+00la 0.63+002d 065+002d 081+000c 0.83+0.02¢
Wkl 1.01+£0.04abc 1.05+0.03ab 099+0.05bc 1.12+0.04a 0.61+004d 061+003d 092+0.02¢ 0.98+0.04 be
FRem) 0~15 093+£007¢ 1.19+£003abc 124+003ab 1.09+00lcd 092+003e 1.01+00lde 132+£0.00a 1.11+0.08bed
15~30 072+028ab 0.55+00lab 0.59+0.00ab 0.59+029ab 1.01+0.15a 026+00lb 028+0.04b 0.47+0.04ab
30~45 023+001b  0.12+009b 0.15+001b 043+000a 0.16+0.11b 020+£004b 0.19+000b 0.12+0.07b

F: LLOC: {R3EMAMLEE; MLOC: "iEMAHLE; HLOC:
WL & 24 57 535 (P<0.05 ),
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fi% 3.1%, ifii EN /38K 85 FNo 1.7%. 58 BB ER L
FN, 1 FN, 1913 NLOC & He =3 3, FN, 7€ 15
~ 45 e BEINEZ, FNL7E 0 ~ 30 cm Hin#£, H.
FN, A1 FN, 7 30 ~ 45 cm H ) 13 NLOC /5 Ui T
CN, Fll CN,, 318 T 80.6% H1 59.3%. #7H545 kb3
e 3 A HEIIAEL, FN A FN, tE 280 R 4391
ik 0.999 F10.998, UiHH 14 NLOC /b Hufi 4289
TR, SLrhAs bR ae .
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Fig. 2 The proportions of soil non-labile organic carbon in paddy fields
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Fig.3 Carbon pool management indexes in paddy fields
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IKAH, SRR N4 = T #2275 H 25 25 5 1) 4 4
CPMI, MZBHHEI 3 IRHUR LM, FN, I
FN, 25 240 R? 3505k 0.973 F10.997, BE/KASHIAE
K 43 CPMI B WA . SR B 3E Inoa /N 1 4% A B 10
B3 28 5% HABHE 133 CPMI BRI . 4 G h
FNo # CNo I/ T 28.4% ~ 60.7%, FN, % CN, /b
T 22.3% ~40.5%, FN, 8 CNL I /> T 8.7% ~ 38.4%.

nE 3B s, AKREREEHIm L 0 ~ 15 em 5
& 3A WY 35 CPMIARE AR [R] - #3228k h FN,
G FHAbE A AL B . CN bl £ )2 A9 3 fin -3 CPMI 2
LRPERRAR, P REL R K 0.999, 15 ~30 cm Al 30 ~
45 cm 3 CPMI ¥J3R38 FN, Al FN, fIKF FN,, H:
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FEARASR D . SHBHEL, #Z22RH 14 15~ 30 cm
£ 30 ~ 45 cm 9 13 CPMI FEAIRE TR,

3 e
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B 5 BN AR — 2, I PR A BILAR 35 8 20 B
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A WL A8 1 AR RMSORI FH 0435 P A DL o T >4
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TG VA DRI AR FRAE 2 M 2B IR A 2L R] 52
M, FFAEATT . O ZEPHERRAREEM 0 ~ 15 cm F5
FEI 398 v 3 A AL T I A ML 11 5 SR AR
SRR HIE RS 2B ARG 1 0 ~ 15 em 38 m5 3% PR A AR
Ii] HHIE A BILBR ) 2 SRR B s XU AR A i g 2
HEVEINH 15 ~ 30 cm 3P EHEA PR FARTEEA
BILBS | 1 5 A AT ] v 3 A LR 1) B SR AL R T
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BILB I AT AR A8 10 5 S AR B, 1 s 1 1
A WL ) TS A BB Y 2 AR BE R L R AR SR
ATRFRABIGY, RGER T it — 5 s S e SE A
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. Liang PN, WETHEMFRSGRIERE S
eI, MHME G SR AT WL E AR Z AR, 3
AU T2 32 BB & . B804 PO R B,
- S5 B2 R T X T P A LA 1) T ¥ R 0 AR
XA, it P A HLAE 6 Al i A LR AE T i
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