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W T 4R F 2016 4F, &AL (CK) . Hifk
JE (NPK) . 25 xJesiphFpE & H (MV) . fLAE
+ B RPRAA T (MV4+NPK ) . LR + B AT 44
W H (S+NPK) . ABIE + FEFF2F 58 T (509%S+N-
PK) . fUIE + A0 REA H + FEFF2mii i (S+M-
V4+NPK ) |\ U + 58 2 B R B IA [ + R FF2F 838
(50%S+MV+NPK ), 8 ANubJH, & A4b¥H 3 k&K,
BEHLXHHES ] /NX L 20 m®, A AL FREEAR 21
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2.1 BRYE FEAFE XS KRG+ pH (. A LR
PR S RIS P B 1) 52 i)

BALH 3 pH (N 711 ~ 7.93 (£ 2), B
S+NPK. 509%S+MV+NPK AbBEAN, 7K F 2545 hb 7+
BR pHEY B ER TE RIS, BP0
6] ) 398 pH (E 22 57 R .35, (H CK A3 A X 4
& JKREZE S+NPK . S+MV+NPK Ab 3 31 pH i
WELT CK AREE, HAAN A FEAIE, (H2E5R
N, KRG ZE S+MV4+NPK . 50%S+MV+NPK &b
MW HEAIE S EEEMRTERNT, Bk
., 5 CK AbFEAH L, S+MV+NPK 2B AA DL &
N, HAA A B E A T B B K
-5 KAEZET, NPK ALEEAY A MU & R ik,
Bk 50%S+NPK b B4, H 43 Ab 3 /) A7 HILT & 34
3 T NPK A3, Horp MV Ab 3 5 e
ik 30.42 g/kg,
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®2 AEMEHLTEpHE. AR, EHRFIREEENRNSE

HREF e oH AL AL AR AL WRAHLER SR LK
(g/keg) (mg/kg ) (mg/kg) (mg/kg ) (g/kg) (g/kg)
P S CK 7.43 aB 28.13 bA 133.39bB 10.56 abA 167.16 bcA 4.70 bA 0.90 aA
NPK 7.11 aB 30.27 abA 144.24 abA 12.49 abA 164.49 cA 4.77 abA 0.90 aA
MV 7.34 aB 29.71 abA 140.66 abA 9.32 bA 155.30 cA 4.89 abA 1.02 aA
MV+NPK 7.36 aB 29.24 abA 136.75 abA 9.76 bA 136.55 dB 5.22 abA 0.97 aA
S+NPK 7.35aA 29.18 abA 139.32 abA 11.21 abA 201.22 bA 4.69 bA 0.90 aA
50%S+NPK 7.34 aB 30.19 abA 140.66 abA 11.59 abA 195.48 bA 5.02 abA 0.95 aA
S+MV+NPK 7.19 aB 31.82 aA 149.72 aB 13.41 aA 229.34 aA 5.59 aA 1.04 aA
509%S+MV+NPK 7.30 aA 30.48 abA 148.26 abA 11.14 abA 191.65 bA 5.19 abA 1.02 aA
IKFEZE CK 7.90 aA 29.16 aA 145.25 aA 9.55 abA 178.83 abcA 4.89 abA 0.86 aA
NPK 7.93 aA 25.65bhB 139.66 aA 9.91 abB 175.50 beA 4.57 bA 0.84 aA
MV 7.84 abA 30.42 aA 150.61 aA 8.18 bA 158.85 cA 5.30 aA 0.80 aA
MV+NPK 7.70 abA 29.95 aA 153.30 aA 10.16 abA 169.95 bcA 5.48 aA 0.82 aA
S+NPK 7.65 bA 29.57 aA 148.04 aA 11.32 abA 199.93 aA 5.27 abA 0.87 aA
50%S+NPK 7.78 abA 28.08 abA 145.36 aA 11.86 aA 183.28 abA 4.92 abA 0.77 aA
S+MV+NPK 7.63 bA 29.80 aB 159.22 aA 12.55 aA 187.72 abB 5.29 aA 0.83 aB
50%S+MV+NPK 7.73 abA 28.85 aB 152.74 aA 10.02 abA 188.83 abA 4.98 abA 0.83 aB

T R/ NG FRFORE— R B2 0] P<5% /K ERZESRE . ARIKRS PR F— BRI Z ] P<5% /K BRI 22523

INGIA

RIS E R KRG T R A & it
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EHO, 55 57 MVANPK A0 311 SRR o it
T KRS, AP R B EER; &
w5 CK A L, MV4+NPK Ah B 5 255
ik, S+MV+NPK Ab B I 2534 0 T 4 3 850 1 &
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S+MV+NPK . 50%S+MV+NPK Ab 5 {4 3 25040 & &

FEHEN, Ho SENPK Ab B R 0E K, B MV Ab
PRIGHN T 25.87%, FRWIEE = e FiAf i4 B AT BE 237K
FELIEEP R, FEFF L HORRAT RS 0 4 3 SRR
B, X XGRS X PR RS £ B BT ST 4G
AHARL

XFF R —Ab B, b EOR A MLk
AW R B 25 5, 58 A 95 ZE SEMVHNPK
50% S+MV+NPK 4b 2 (1) + 1 5} S8 AL A Pk &
T KRS, 5 CKAHME, %593 StMV+
NPK &b {1 + S0k A AR & 2 g 1, 40 A
19.10%; 5 NPK AbHEAHLL, 7KF5Z= MV, MV+NPK
S+MV+NPK 2b 3 (1) 4 HE ROk A HLAR 7 it 2 38,
MV+NPK Ab B 1 J0RAG AIURR 5 i fe i, ¢ NPK Ab B
N 19.93%, =B HKAEZR 15 AL A L
RAEAS AL BRI B A g 225, WELS S
MUBS & B e 2 19 40 2 S+MV+NPK | S+NPK Ab B,

AL, R RS, SIEAFSA
T ML & 2 22 L) S+MV+NPK Zb P & e i
RIPE AT - FEFFEC AR T R 0 FEFF4
HRSEIEAE, XTI g iR T 4, X
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22 R FEFRAHRKAE A AL R S
L APZE CK, MV AL B iy 2 4 il 3
B TKHEZE, MVHNPK, S+NPK. 50%S+NPK., S+MV+
NPK. 50%S+MV+NPK &b PR Ji7 85 2k & & & & 1K T
IRFEZE, W2 1 R B Ak i A i X 50%S+

MV+NPK 43, AR # S MV b8 (%3); 5
MV 4b ¥ AH H, S+MV+NPK., 50%S+MV+NPK 4b B
Tk S AR R KR A Mg, £
YT AT 5 3.97% . 4.77%, IKFGZ=14 18 43
WA 12.52% . 15.45%.

£3 TELENIEERSEUKSERELKNELE

ORI fi] b3 IRk (ghke) Ak (gkg) KA (k) AL (%)
P CK 25.60 abA 6.09 aA 0.78 bA 23.78 aB
NPK 25.44 abA 6.63 aA 1.00 aA 26.09 aA
MV 24.92 bA 6.07 aA 0.86 abA 24.41 aB
MV+NPK 25.80 abB 6.34 aA 0.91 abA 24.62 aA
S+NPK 25.76 abB 6.14 aA 0.96 abA 23.88 aA
50%S+NPK 25.33 abB 6.36 aA 0.92 abA 25.16 aA
S+MV+NPK 2591 aB 6.88 aA 1.02 aA 26.55 aA
50%S+MV+NPK 26.11 aB 6.43 aA 0.94 abA 24.66 aA
KA CK 24.95 cdB 6.48 aA 0.77 beA 25.99 aA
NPK 25.52 cA 6.00 aA 0.73 cB 23.55 aA
MV 24.03 dB 6.88 aA 0.87 abcA 27.61 aA
MV+NPK 27.13 aA 6.80 aA 0.85 abcA 25.14 aA
S+NPK 26.86 abA 6.85 aA 0.96 abA 25.60 aA
509%S+NPK 25.91 beA 6.77 aA 0.90 abcA 26.16 aA
S+MV+NPK 27.04 aA 7.05 aA 1.00 aA 26.07 aA
50%S+MV+NPK 27.75 aA 6.87 aA 0.83 abcA 24.75 aA

58 2B FE KRS 22 1) 3 ok 7 40 )
J6.07 ~ 6.88, 6.00 ~ 7.05 o/kg, [A]l— kb3 P[]
WA REEES; B R AL CK AL
L, 2R o Tk O i e = 3R S+MVA+NPK 4k
M, ABERARIR B B KO, FRIAAE SR & ST e
2x bl AT HLYRHA A 3 i L, X 5 H A
B LT A AU AL B OB a2 0

ERBEENPK M HIER GG REES
TFoRRES:, HAKERA 4 A8k & m e 2 0 A
WEER; SCKAMMIL, % 5% % NPK, S+
MV+NPK b3+ B S S R WEH N, S+MV+
NPK Ab B 38 i £ K, 5 CK 4b #1934 i 30.63%;
e REELM, 5 KA, KIETES+
MV+NPK Ab B 4 3 2% 5 8k 5 it W & 38 m, iRy
30.88%; IeAHh, S REAA HANEEAHL, W4
TG AT IA B AR B + R4 Sk S R A kg, B2
Y NTEN

B R YETERIK AR+ AR TS AR 23501 Ry

23.78% ~ 26.55%. 23.55% ~ 27.61%, KFiZE CK.
MV Zh AR TG IL R B TR =g, 5
AR, AR IS T B 45 = B ARG 2=
BRI TR E 2R, AEERYES CK A
AL, 2Rk A8 B 4 R A Bk TG TL A
Hahn, Hoh S+MV+NPK 4B, 5 26.55%.

SR, BREAME RSN, ELEPIAE R YA
EE I N o8 | L) G N 2 = e i ) = K T IR L
Ay, RFRE B R s o n] DR AR S E AL
BRI, X5 Yaday 25 0 BORIFTEAE R
2.3 ERS T
231 FERUH R R BT

PR AR SRR B 3 4~ F R B TTRCR I
9043% (£ 4), TEH—FWsrd, A, B
A BRLA N, Z R APk, JEMRBTER. 4
BRA R IE M2 AT, STRREEHR 61.25%, 155
TR, AR R R B A R B
s, AHUTE. BRCANR . 2 E A LR AE
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RIEA BRI IE M Emr, TTHkE N 18.30%, 2 —
TR, BRI TR BT, IS
KBEVIE a1 38, TTRk%ER 10.88%

F4 ERHBMEEERZiTER

Ei=tan FHG 1 FHisr 2 Fr 3
pH {i -0.861 0.317 0.017
AL 0.833 0.501 -0.011
TR 0.937 0.172 -0.143
FRwk 0.624 -0.665 0.327
AL 0.649 -0.569 0.222
TR B 0.810 0.408 -0.207
B MAT PR 0.763 0.403 -0.290
%73 0.607 -0.472 -0.615
A b m ek 0.981 0.082 0.009
AR 0.875 -0.246 0.236
AL 0.527 0.497 0.678
R 6.737 2.013 1.197
DTk (%) 61.25 18.30 10.88
FBHTTRRE (%) 61.25 79.55 90.43

232 HEWSF LA

XFREHCAY 3 A~ F2 o AT 4 (B % 15,
WA 3 FERT LB (R 5), Erdubh
FH 4% A BEAE 32 20 1 1 B9 459 R BN S+MV+NPK>
50%S+MV+NPK>S+NPK>MV+NPK>NPK>50%S+
NPK>MV>CK; 5= 9ih A AE F s 2 B
15 4% 2 B MV>MV+NPK>CK>S+MV+NPK>50%S+
MV+NPK>50%S+NPK>NPK>S+NPK; 4§ = ¥ it H
b BAE F K5 3 1 Y 15 43 2 B 50%S+NPK>S+
MV +NPK>MV>NPK>CK>S+NPK>MV+NPK>50%S+
MV+NPK.,

x5 TRELMBERSEAIREERS

EEa TS ERGF2 ERS3 LA
CK -3.344 0.178 -0.024 -2.232
NPK -0.287 -1.421 0.397 -1.789
MV -0.875 2.893 0.745 0.082
MV+NPK -0.075 0.807 -1.474 -0.065
S+NPK 0.361 -1.533 -0.110 -0.079
50%S+NPK -0.362 -0.771 1.399 -0.233
S+MV+NPK 5.296 0.102 0.777 3.701
50%S+MV+NPK 1.286 -0.254 -1.710 0.614

WG L5 G457 W e KAE R /ME, BEBRIE Y
(9 73 {8 DX ), B 4% B 45 B d= (|F 25 max|+[F 45
min|) B IFEH LR AR RN IANER —F
[ StMV+NPK |, ZRa sl (1723, 3701); —
5 1 500%S+MV+NPK, MV, MV+NPK, S+NPK, 50%
S+NPK |, ZEG 4R (-0255, 1723); —%
{NPK, CK |, Lol (2232, -0255),

AL RHE, FEFFE T, A0 1K
AIRILRI R 3 555, FEFFEEiR H + S a Jopp
WH + (IEA PR, K n TR RA . R
S + 2 BFAEAE T+ fRAE . R R Rh A T +
fRIE . FEFFA A + fRAE . FEFFEEA H + fhAE
WRFRRZ, fRAE . AR EAR . 2 AR HLAStE AR LA
RGN, b, FEFFEVE N KRR A PLIEIR
H, AT RIS & 40 K, R o 2 A5 it
HOREUF, X AR ES RARL s
3 g

ARWFFEH, Tk F A Y 3R Uk
SRR BARAL B R, k5 AR Y AR
AR —B KRG L A7 AR R ) S A A g
B, WA - v b R KRR A A AR
A, KRR b AR R R, AR
R A, AR 5T R B TR 5L )R
IKERIZMTCETB B . BRITEILIE | A SBAIK
PERR I RS, oh, B, FEFHE I RE ok
Kt INEA LT, — T, XEEFHLR S
ARG A, AL AR, YA PR
o, Zad A T LA R AR R A B bR e
P S5, Tk 2 A AL T
AL, A DL o3 i R 40 A1
BRI IR KRR, FREK i ol A Ak A T
RS 7 A ) kW, KA
HUIBRIREA , 25 58 A bR I AR S il 3=
DL B REVR SR, Xtk R I AR A A 4R
FEAE= A5

AR RW, L. FFFLHBY A 82
o A Tk, S R 0 - RS AR AL H
HOR A, X HETA RS A R, =
JE A AT BB 5 s AR AT S A R k. &L
W, WETLR, CHEEMAEWIENT 24
fifg, BB FRICE LB L gch 7 g
BN FERE T AR AR (I Y
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HERGE, fER S LA RS #Ah
B2 LB LU T SMEAE, BPaamitik, 5
KB4 o O S SRR AT
HEVEVERR, RETE AL LMV MR, SRS B AL
PR AN, AU T RS R PR
GO, ST YA E, IR FR I 4
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FFICA R A AT B U i R e e 5,
DL 48 235 — RERTIE A I RE R FE T4 11 BAEAR
e, FITF R HKOE T

4 Hig
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A PURAPLERI S R [y,
AR R A BN BRI SR - REATIR
BIE B RO, IR R . R
R

SRy, TEATE WAL PE IR IR Rk . 45
FEE RS ERAIT L B3, DIRSAF A R +
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TR

BUKAAL B, S nTe . FEATIE TR LI e
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BORGF, SRS HEE R b AR T L 0
FIHIPE s o
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Effects of Chinese milk vetch and straw returning on soil fertility characters

LI Feng, ZHOU Fang-liang, HUANG Ya-nan, XU Yong-hao, GENG Ming-jian, HUANG Li" [ Key Laboratory of Arable
Land Conservation ( Middle and Lower Reaches of Yangtze River ) , Ministry of Agriculture and Rural Affairs, Huazhong
Agricultural University, Wuhan Hubei 430070 ]

Abstract: Based on long-term green manure experiments in Jingzhou Hubei Province, the composition characteristics of
nutrients, active organic carbon and iron oxide in the surface layer (0 ~ 20 em ) of paddy soil were studied under the
conditions of Chinese milk vetch planting and returning (MV ), and rice straw returning (S ). The results showed that
compared with control ( CK) treatment, Chinese milk vetch returning effectively increased the content of soil organic
matter, available nitrogen and particulate organic carbon, which increased by 1.40% ~ 13.11%, 0.08% ~ 12.24%,
1.01% ~ 12.56%, respectively. Soil available phosphorus and potassium contents in Chinese milk vetch returning alone
treatment were lower than those of CK, but they increased significantly after applying chemical fertilizer ( NPK ) and straw
returning. Except for some treatments, the contents of amorphous iron, complex iron and the activation degree of iron
oxides in different treatments of Chinese milk vetch returning increased significantly compared with CK, with the increase of
0.87% ~ 12.30%, 7.98% ~ 30.88%, 0.31% ~ 11.66%, respectively, and the largest increase showed in S+MV+NPK
treatment. Both Chinese milk vetch and straw returning could effectively improve soil fertility level. The effect of Chinese
milk vetch returning on soil fertility was better than that of straw returning. The combination of Chinese milk vetch and straw
returning had the best effect.

Key words: Chinese milk vetch; straw; nutrients; iron oxide; organic carbon



