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Effects of Adding Chinese Milk Vetch on Soil Aggregates Composition and Organic Carbon

Distribution

ZHOU Fangliang, LI Feng, HUANG Ya’nan, GENG Mingjian, HUANG Li"

(Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture, Huazhong
Agricultural University, Wuhan 430070, China)

Abstract: Taking the paddy field soil of Wuhan City in Hubei Province as the study object, an experiment of dry and wet
alternate culture was carried out in which three treatments were designed: without adding Chinese milk vetch(CK), adding 2%
Chinese milk vetch(G1), and adding 4% Chinese milk vetch(G2), the composition of soil aggregates and the distribution
characteristics of organic carbon in soil aggregates at 60 d, 120 d and 180 d of culture were measured and compared. The results
showed that the content of >2 mm aggregates was increased by adding Chinese milk vetch for 120 days, at 60 d the maximum
increase was observed for G1 treatment (78.08%) and at 120 d the maximum increase was observed for G2 treatment (77.31%),
and adding Chinese milk vetch also significantly increased the mean weight diameter of soil aggregates. Organic carbon contents
increased with adding Chinese milk vetch in different culture periods, and organic carbon content of G2 was higher than that of
G1. Organic carbon contents in all treatments first increased and then decreased with the increase of culture time. The content of
organic carbon in soil aggregates decreased with the decrease of aggregate size. Adding Chinese milk vetch for 180 d increased
the contents of organic carbon in all sizes of soil aggregates, and the organic carbon content of >2 mm aggregates increased the
most (17.17% ~ 43.67%). Adding Chinese milk vetch for 120 d mainly increased the relative content of organic carbon fractions
in macroaggregates, while for 180 d significantly increased the content of fine particulate organic carbon in microaggregates.

Key words: Chinese milk vetch; Soil aggregates; Organic carbon; Organic carbon fractions; Indoor culture experiment

LHEAIRAR) Iz MR LI MERE AR MORCRAERON I LA, el LUl s A
FHELBREE | RS, SRR R S BRI ARESS R IRANOR AR IRIE ) HIE T A AL
HefpoK e mae . SRR, AP LI BRARMEES R, TR IR A R R

OHR4ETH . FRLIEP= AR R H (CARS-22)FIA 35 AT\ () BHIF & 15 2 37 35 H (201503122) %5 B .
* Sl HAE# (daisyh@mail.hzau.edu.cn)
EZRIAN: 321993 —), B, WEFILA, SEaFsd, 2N A= 50058, E-mail: 942696809@qq.com

http://soils.issas.ac.cn



782 +

e 52 %

WA AR B O T R TEAR KRR
i) 5 3 LA ) fl 2 FAE W fh e, A SR IR AR
A PLT A S A SRR A S is e 8 B A
SO R, 5T 1 PR SR AR B A HILBR A 56 R X e
-SSR R RN M i e A E R

L RYEIRERH EENR TR Eam
PR A A% GE A Ml b 5 1 %) B LR ) I A1
TRk 18 b LTl FH R AR P A1) FH 6 1 A 2 ™ A B
Bl SR MR AN, R B
A LR &, PR ER)E R PR B, Xt
48 5 o A AR R ARl P Rk R HLAG 2 AL
P SO 2 25 AR 1A FH AT 8 ) 3 P SR A2
i HAR(MWD)FUF B, 350 0.25 ~ 0.053
0.5 ~ 0.25 mm FIREAAHLER SR, L ndas i
AL SN ST B S i, IRl B A A
R LR S B G - e AR R
B 58 e AR W 35 4 KRR & i, 0] 4
TR T, e T RIS, HmE s
AL AR AR MWD $iEse RN T R R
G5 225, S EOMERR A AT E AR, SEm R
e A LA 2L 43 7 PR SR AR PN 9 SR e B o AMIR Tk
FI = ECAE >2 mm oKL A R IR, gt R+
A MU A, T W B B S A R AR ),
WFFE & B, U8 T ML RO Rk B Se g7 i e R A 3R
e, Bt IR 3G, LA P4, 5 A HLBR R 4050
WA UBRTE A AE BB A A7 S 1 T I, ™ 45 628
BB AN A0 R A AR 2 P R A v A WL R i
FER B LS , S AT LR A 0 shi A&
14 25 PRI A2 2k 0 AR A HLRR B 2R

50 PR A FH AT ARG N -6 ML & i, Bt
PR AR AR T, H28 2 iR s A SR AR 4 A &
VA SR A P A WA 53 A7 1 sl A8 A8 T it A 43l . R
AR BN 2= 0 28 N BRI, 38 0 0] + 18 P 23R
PR R . R 1 LA S AT SR A4 N AT WILAS 73 A R AiE 4 B
58, T 5 = e i ach A vp A 18 A SR AR A A8 Ak Fn A 2
PR LB A B AFARFAE , LA R 58 25 33 FE R FH RN G
JE A 3 AL B AR R

1 #REFE

1.1 it

PR O L TIR A B RIKRE L, RALE
rRAl R R EG (30928107 N, 114°2121" E),
ZX B T W A, AR 16.9°C, 4R
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(27.70% HHRL, 43.99% Fiki, 28.31% ZFiki), LA
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ANFE SRS G V043U o AR I SE 8 % ), BikR
e RPIBRAR ARSI, T T GE KUk H AR K
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&, R E] >2.2~0.25, 0.25~0.053, <0.053 mm
KB R, BETFRE . FRE S FE 5 S 40 3
0.15 mm i, SR A EE 4K FR B VR B R o M Rk ) o JH:
A BB A,

FAN, R EC 5.00 g BT K H R IR
(>0.25 mm)FIEH A BAK(0.25 ~ 0.053 mm)FE AT 5
JE4 4 PY, R EE N 1.85 g/em’® Nal I B 15 211
BARAELF)MELMEF). HEHFIMA 0.5%0m/V)
IR ER B (HMP)A W, 1% 18 h, Akl 0.25 mm
F10.053 mm i, 43 A5 BRI HLEK (cPOC,
>0.25 mm)., 410K A HLER(FPOC, 0.25 ~0.053 mm),
W45 & AP (mSOC; <0.053 mm), &HIM1E
40°CFHET | FREE, A A PR S0 E R A

http://soils.issas.ac.cn



5 4 19

AT SEA R AT 3 AT SRR L S A BB 3 A1 B4 51 783

ok
K AR P SR ARG E P AR A A T 2 AR
(MWD)FER
MWD:i(ZW,.) (1)
i-1

X X GRS B W %A R
(NINpRe
1.4 HUEHIR

IRIG K R ] SPSS 19.0 1 Excel 2003 #E47451
S¥HE, fHH Origin 8.0 B PFHEATLIRL, HKodi 25 57 3
43 #7 >R H Duncan #:(P<0.05).

2 HEREHSWH

21 TEEKBHEEARENS T

FEVR IR 2= B 5 37 ], A7) Ach 34 1% P SR AR - Af
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B BRI ,<0.053.2 ~ 0.25.0.25 ~ 0.053 .>2 mm.
<0.053 mm KPP RAE S ERE, H 35.77% ~
53.32%, >2 mm AR ERAUE 2.49% ~ 5.43%, 1E

Rt 60d i, 5 CKARFAHEL, G1 A1 G2 4b#E >2,
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AT CK AbFE, G1 A1 G2 4bFE >2, 2 ~0.25 mm
BAKE SR IR T 51.15% ~ 77.31%. 16.14% ~
17.79%, Horfr G2 Ab#LE 1 >2 mm B RAK &5
<0.053 mm A RIA S AT CK AABEREAK T 12.80% ~
31.70%. FE85 7% 180 d Bf, G1 F1 G2 Ab¥f 2 ~ 0.25 mm
PRI S804 T 1.07% 1 7.52%, {HAH
Qb PSR AT R R I & 1 e B AR, 515 9R 60 d
L, H57% 180 d B CK ARFE >2. 2 ~0.25 mm [
RS EA TR, S30IREIR T 16.39%. 21.98%, 0.25 ~
0.053 mm RS I T 48.30% . B INE =05,
TEBARE SRR, >2 mm A RIRTER 3% 60 d 58
e, BEE BE SR ] R s b, <0.053 mm H13R
PARBi A 15 37 B (R A 3G et/ D Je B n, ZERE 7% 180 d

IR 35 R R e

F 1 AREIEFEEDIEKIZ AR D5 (%)

Table 1 Distribution of soil water stable aggregates in different culture periods

Fr 3R AT ) (d) b >2 mm 2~0.25 mm 0.25 ~ 0.053 mm <0.053 mm
60 CK 3.05+ 1.19 bA 37.17+ 7.86 aA 12.32 + 3.46 aB 47.45+12.03 aA
Gl 5.43£0.95 aA 38.03 £3.25 aA 17.18 + 6.48 aA 39.36 +5.16 aAB
G2 4.69 +0.55 abA 37.09 + 3.08 aAB 12.47 + 1.69 aA 4575 +£2.16 aA
120 CK 2.60 + 0.68 bA 34.52+6.24 aA 15.77+ 1.01 aAB 47.11+6.12 aA
Gl 3.93+0.91 abAB 40.66 + 3.64 aA 19.64 + 8.64 aA 35.77+ 11.65 aB
G2 4.61 +0.44 aA 40.09 + 4.22 aA 1423 +5.28 aA 41.08 +7.84 aA
180 CK 2.55+0.29 aA 29.00 + 4.68 aA 18.27 +2.89 aA 50.18 + 6.96 aA
Gl 2.49 +0.16 aB 29.31 + 1.40 aB 14.89 + 2.96 aA 53.32 +3.06 aA
G2 2.55+1.37 aB 3118+ 1.27 aB 18.05 + 6.26 aA 4822 £8.16 aA

T RPAFE/NG F i RIR A — 5 7 AN R Ab R 2 (7] 22 53 8 25 (P<0.05), AN [l KRS 5 B 37 7] — Ak BHUAS 1] oy 1 22 ] 2 53 W %

(P<0.05), R,

22 TEARGFREEEMNTL
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LT CK Ab#, G1 Al G2 4bBRF) MWD 43513 1T
16.07% #18.93%, i G1 AbBEAIZIKH) MWD ft i,
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Al G2 AP ERGIN T AIRARN) MWD, H41E 550
21.15% £ 23.08%, G2 AbBEFIERIK MWD i, M
0.64 mm. 7EE5S% 180 d B, A[RILEERFERA MWD

HRE/IMER R G2>CK>G1, G2 ZbFEAH LT CK HEm
T 4.35%, {HASAh PR35 TG 0 35 25 5 L FEAE A R
CK 1 G1 AbFRA MWD Fifi g5 5555 [R] B35 i RaeAi
T3 60 d, 5535 180 d BB T 17.86% Fi
30.77%; G2 AbFE) MWD B K5 =] A] 3 e an hy
SRS IR, TERES% 120 d RATIRR, S,
K% 180 d B i 2 N 25%. R dedsind i 17 ridl £
BRI R PE, JUHUZAEREFR 120 d BIRICR N ik
3, (HEEFE 180 d Je AR FRICHA 25 5
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Fig. 1 MWD of soil aggregates in different culture periods
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(F 2), BINERE EHEA LIRS BA T, 7
ANIE B FERH I R G2>G1>CK, X 5 A AT
FEEERAMRIPY, 7EREFR 60 d B, MIHT CK AbHE,
Gl F1 G2 Ab¥EAY T 3EA HLEK & 5 W E 3, YR
Wk 6.27% F110.72%. 7EXESE 120 d BF, G1 1 G2
A 3R A ALK AH H T CK A B35 S 3 8 n
6.59% F117.67%, H G2 AbPEAHELF G1 b B+ 3
BLo i 10 7.98%. FERGSR 180 d A, 5 CK
AhPEAHLE, G2 ARBRRAHLER S EHIN 6.17%. 7ri&
AREFRR AR, CK ARBRAG AR 75 2 il 5 R R R i)
BEIT AR, R0 58 2= 0 45 b 34 B 2 35 SR sk ] 9 3 o
A B &S SIS FER, 78 120 d A S5O (A,
XA B SE TR 28 < 0 O A A, i H S 5 5 i
PR, R A ML o, A L
Bl 5 B T AR 222,

B2 FREFMHALRANHOEE
Fig. 2 Soil organic carbon contents in different culture periods

AN TR] Ak 4 - 358 AT SR AR v AT MRS 5 S0 2 Bt 4 R 2
AT INTTREAG, R BRI >2, 2~0.25, 0.25 ~
0.053, <0.053 mm, >2. 2~ 0.25 mm H1 SR HLEK
SEETHEE, 025~0.053. <0.053 mm HIRAKMA
MUk & R TFIR £ . KETRIRM R e R R
FHORTFAEIIAR RN 22, ARSI E eV ERTE
KRR I, 1 /INREAR A SR A4 A B Lt DU A 4 A st
FarE KRR35 60 d I, AN [R] Ab B4 2% P SR A
AT LR & T TC i 25 25 5 o 35 9% 120 d B, BR G2 Ab3E
0.25 ~ 0.053 mm HIRARSN, WINE =95 AR
PSR BLhs & i 47 Firde o, ML CK b3, G2
AEBRREIEINT >2 mm HRKEA YR S, HEIE
g 48.82%. KiFE 180 d B, G1 Al G2 AbHUA R T 4%
PR A RIR AR S &, BERIT>2 mm FIR&
P PR &, HIES B 17.17% Fl 43.67%, Gl
AbFE 0.25 ~ 0.053 mm FRARAA HLIR S & &3
T 6.93%. EEANEFEERET, G A G2 48 >2, 2~
0.25 mm PR A B 5 i Bl A 5577 0 18] A4 368 fin i
BN, <0.053 mm R RAT AR & 1 05 s A A
AR AR AR, Rl 5 SR ] 35 e s B A1

F2 AEBEFAHLEARKHENBR S E(g/ke)

Table 2 Organic carbon contents in soil aggregates in different culture periods

Fr Rt (d) b >2 mm 2 ~0.25 mm 0.25 ~ 0.053 mm <0.053 mm
60 CK 11.16 £ 0.42 aA 8.32+0.29 aB 6.77 +0.14 aA 6.47 £0.28 aA
Gl1 10.44 £ 0.97 aA 8.23+0.76 aB 6.95+0.36 aA 6.45+0.37 aA
G2 11.10 + 0.40 aB 8.86 + 0.40 aA 7.01 £0.34 aA 6.61£0.26 aA
120 CK 930+ 1.08 bB 9.16 + 0.20 aA 6.96 £ 0.13 aA 6.28 £ 0.38 aA
Gl 11.04 + 1.23 bA 9.20 £ 0.02 aAB 7.07£0.11 aA 6.51+0.07 aA
G2 13.84 + 1.41 aA 9.32+0.94 aA 6.94 +0.39 aA 6.79 + 0.33 aA
180 CK 9.96 + 0.33 cAB 9.28 +0.29 aA 6.78 £ 0.15 bA 6.10+0.16 aA
Gl1 11.67 £ 0.79 bA 9.55+0.75 aA 7.25£0.09 aA 6.35+0.17 aA
G2 1431+ 0.86 aA 9.32+0.13 aA 6.98 + 0.29 abA 6.29 £ 0.01 aA
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24 BAREAENBRASTHNTH KA BN P25 A A MU A & i . 53R

TEFBAR N, &G HUBRALA AR S LA %E 60 d IAHEL, 7EHESE 180 d I CK AbFH P B 4 A H
AEAHRR N F, HBRA LK, R BURCFI A0 BOR A HLER AR & A BT T I, 0 s &
TR A DL & B (3R 3). EIGFRAY 120 d N, 5 AR N ol A S 4 P 240 AT A ML A9 AR T 5
5 CK ZbFAHE, Gl Al G2 ZbFE¥E N T KARMAE  FrbJh: G FI G2 AR BEIIBR AL PR & &4k, R
(>0.25 mm)N &AL S BIAERT & . 3532 180 d HIRIRIN A HLBRZL /> AR X 5 5 244 FAAG, T A1 3R
i, G2 A FEE N T i A1 R AR(0.25 ~ 0.053 mm) AR A& HLEKZE 23 B9 ARDE & A AN TR FR B2 Y 3 m

% 3 TR FAT L B ok oh B LB 5 HOHE AT & (%)

Table 3 Relative contents of organic carbon fractions in soil aggregates in different culture periods

B FE ] (d) Qb3 >0.25 mm 0.25 ~0.053 mm

fLF cPOC fPOC mSOC fLF fPOC mSOC

60 CK 0.13 1.75 0.56 30.24 0.03 0.93 10.47
Gl 0.19 2.09 0.85 39.80 0.05 0.81 12.01

G2 0.34 2.01 0.91 40.81 0.05 0.77 11.52

120 CK 0.15 131 0.51 32.73 0.04 1.14 13.46
Gl 0.20 1.57 0.78 44.55 0.12 1.16 15.34

G2 0.37 1.41 1.21 37.25 0.09 0.83 9.21

180 CK 0.53 1.41 0.52 33.00 0.03 1.41 16.01
Gl 0.26 1.54 0.53 28.59 0.10 1.42 16.64

G2 0.43 1.50 0.54 31.07 0.05 1.57 21.05

e R LF FoRBRAA LK ; cPOC FmHBURA LBk ; fPOC FRANMRLAHLIK; mSOC Fmu M4 G5 A K. BRI
m R RIN R AL B AT T — A HLBR ML, RREREAT T 2R

ANF SR IR, R AR 45 21 0 A LB % i B

H AR A (B 3). FE R R IR T, Fdlfgn LA

WRATHLBER & B R B s s O DI

BAPRD) EREBAL; EMERET, B CK 43 W as R BoR, a8 120d N, RN =94t
Rigt 180 d BHAURES AN, HAREMBA A AR B >2 mm FRIKRYE R CK A Frssém, HIig
& i i BRI R >R DL 456 9% 120 d BPRLRIR I RouE M B 3 4 T . 5595 180 d i,
BAEMK, F555 60 d B, LT CK 4B, G2 Ab¥  N[EASBRAS R A AR & o i % A8k . Oades Al
BRI T KA RN W4 &G 0 & &, Waters® IR 57 2 W, A [R1RE 0 P SR AR i R P2
AR 10.70%, (AR NABRA BLIR . 070045 AR AR IR TR A LT R, A PR S
GARA PR S EA T, BEES R 7.37%. FEKFaME A R IRTE i At p i 5 VR . S a0
60.51%. TEHESR 120d B, 5 CK A#EAHIL, G1 AN UNINJE BRI T A AR ) i, B S i
G2 QbR E AL T RAI SRR ANEOR A ML & AR, TR B S R A RS P R
H, RRAR T 4.12% M1 41.01%. K557 180 d i, A U HL 57 DL R A [ 26 TR AR VR Y A8 s, AT AL
IR = B RRAR T R AR AR PO BORE HLBK . 4050 W AR Al AL B A 4 (20200 (R A ML &5 0 T i T
B LR I 7 i LA AR N 2 G A L . BEZE SRR A3, 390 e A ML 45 9 I
B s 5 CKARBEMILL, G1 A1 G2 Ak A ik AIFE TS ARG S5 8 OR ATERAR , JF7E 120 d B A1 2R
WA P45 6 A DR R AT SR AR N i BORA BLB 7 RRueE Mk B K. BFE A8 i, SR n dER 7ERT 20 d
SN 37.31% ~ 49.75% . 5.85% ~ 8.88%. X HHI  JEMERM, 100 d 050 REUGERIL 74.5%, A
NIRRT L e —320 ) SRR T AR E e LR BRUSMRN 70.1%0, AR % 120 d 5
DABURLAT MUY U A R TR AR T, BEE BE3RRT B R WA o 4, S2IOR S0 A5 + e AL
[E] B 38 T AR BT R 2 AL T A TR E NI BT RO B R RRAIG, X AT RES R 180 d B AR MR
Rk, FHIEFE 180 d BILAIRIK AR A DL M TR
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Fig. 3 Contents of organic carbon fractions in soil aggregates in different culture periods
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