+ 1% (Soils), 2011, 43 (4): 576~583

FHA L TP LR AL AT AT MK FE L U M4 M R B TR PRI RN

ME¥ 12, %L, BARE2, X F2, #AR, § B2, BEMHK?
LR R R S22, KYb 410128, 2 WiFg4 HHUIRIF 9T, Kb
3 MR B A B IR S X RIS, Jbst 100081 O

410125;

OE: LIRS IR 5 A AR S A AR SRS S, WFS T SRR AR K K ARSI AL
M KRR LA R ST S T 0GR, B T K AR IR R s B E R bR TR . DRSS T 26 4F
KON R SRAE I ALK R LA 2 S B ) (¥ 22 5 B BT LR IR, SRR, SAIRIRARIAHLL, K ARhst
JIEBEH AL A A R B . TR AR (SMBO) . BRI AR (SMBND. 3R, IR 2 4 Bt Tt S 0 1
AR, ARE (qCO») BTG, LAKIIARIE = Sl A B R A B SZE R SR . SMBC. IR, i U8 5 45 A
AP (TOC). 2% (TND. B (AND. LR (SLKD FIEAH (AKD 2 RFHEM M K; TOC, TN, AN, SLK, AK,
AR, IREE. RN, ARG M S KRG i R B IO R K AR ST B e A 1 2 b 0% 4 e M /KR 1 B
FEYPREE SRS, S R

. KIWRRE,; 2000, KR, BUEWRRTE, EREE

PESZES: S154.3

ZRALE — PP IR 8 A I B AE DALY, AESR AR
VEM TR0« R A LRI ANy (1A% Tt K v G
JITHEAT RAHAE o ZRAEEAT 15% ~20% HIATHLY,
8 s T S AT MU KI8T e 20 il A 3R 3 K406
W HAL, AEBE LR AN IR 2 WSO ke 4
LR, 9D T IR KRR A RE R B P 2 I
T PRI vy 3 R e FL T R T (AL Tt
o WRIERILPRAE, T EBEYIRIR R SR
AEPEANE], FECE RGP AR, X7 7 X
EQOIR s L7/ L N =y 1 e 57/ COD TN DV 3E s Nt s 4
AT P e P AR U e we e 4a SR e s 7 [ e
T TR AR KA. T S ST
A ZERIR R 22 R 2 N e P L A 1T L BT
LM R I R B . —SSBFE IR, Bk AR
HEX e F LS rh IR . RERIAE S il IR A i A AL
SAFE I IR P 2rsge b KR R AE K
KBEAE LR, 2o — RV AR
FHTTE Bty — b Ny KB £, FHRWFIEZ BT A,
EEE H AT S, KR LIEAE ) . AR
MR, KA RIAN R SR AL XX Al KRS +

Tl L M R S IO AT AR 2D o AHIETE LAAR
b AT S 21 38 A 58 B R AMRE S LI 5 41 3 7K
LERWSLIIFIRAE SRR/ RS RS PN S IELP 5
B SR NE NS XU AR 213 KR B E R 1
WA PR S, LUYIA ST AR 1 I AN v AR B A
AR PR AR -

1 #MR57FE

1.1 R SR 51t

AT A AR M 4 B 21 33 P45 T B A0}
TRYG R EE L gAY . A T R A4 A BH T
HIFLALE 111°52/32"E, 26°45'42"N, ik 150 ~ 170 m.
EPERIE A 17.8°C, KT 10°CIARNR R 5 648°C,
ERER A 1290 mm, SEHM 1613 h, A PHA SRS
4 549.38 MI/m*, A 293 K, KEMHRRIEERL
4—6 FIHIEFA 8—10 H Wi Z=2 kT 52,

KHEAREE T 1982 FFETF4R, 40 DX Pk il 3
TR . LI L + Kk & KR
T O R E D, IS SO A A KA T+,
RIGAT 3 IS) (0 ~ 15em) B N: pH6.6,

OFEEIH: AZMAT k) BHIFEIRZ S (201103005) FEHFRAEYEFEHI 5T (AOPND JH (Hunan-14) % 8.

* JHAER (shengxianzheng@foxmail .com)

EHENH: ST (1971—), %, WIFHRA, B, WEuuE, FENFERMYE RS M. E-mail: yzp55168@163.com
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HHUE (TOC) 13.09 g/kg, 4% (TN) 1.58 gkg, 4
% (TP) 0.82 g/kg, 2 (TK) 11.5 g/kg, Wf#% (AN)
156 mg/kg, R (AP) 7.2 mg/kg, HAH (AK)
75 mg/kg, ZERKAN (SLK) 123mg/kg. R EAT 4 4
W ORF-F-% W (R-R-WF); @F -2
(R-R-RP); O =7 (R-R-MV); @FE-FE-
I (R-R-RG). FAFEEL 3 Kk, FEHLXZHS,
AN 37.5m? (2.5 m x 15.0 m). FANPNX 206 H]
60 cm K Je B FF, X4 ) K U8 BB T . AE
1982—2007 4FHAfm], K. MifERE KRS R OO
JIE + B8 #% N 153.0 kg/hm?, P,0s84.0 kg/hm?, K,0
129.0 kg/hm?® i N, BT ACFRR . WG RS A A (0 £k AT
MoAE AN C(HAPZ, N, P,0s. K0 F25Emanlh
14-14-14), IBAE K SR % (N 69.0 kg/hm?®) FEALET (K,0
45.0 kg/hm®) o FEAETKREB AT, BILERRRIS
6 ~ 10 RINTAN. AR S NEAED P R il
Bage, BER, TREMRBREIET 10~15 KRBT
B /NX, BRIEM RN 37.5 kg/hm?, SRR
7.5 kg/hm?, BESERE 15.0 kg/hm®. Bz, £
e, BN I RCAE AR R RS AR ET 15 KA
BN FNXN o BEZR/K AR IR i R B AR
INXHEAE RBIEBRAN) o AFPERIEAHEAL o KRG Sl (4
B R E KRB AL KRG
1.2 HIEXRERMHMLE

2007 MR FEBOGR fE RS IR A, IUREZ AT
/N AR R RIRG R R A, AN 1 N 4
Kb (REAEEE 3 ANERD St 12 AR BEALERE
10 A5 0 ~ 15 em B2 138, SIBR A BRRIRL TR AR 25 2y
W, RAETIREE S 2 4 — O LEDRE NSRS,
Fa L5 DUERUE A 248 13 SRR B ok Bt ke, iz
]38 T 4°C OKAA P9 L R A A RIS 1 23 B Ay
1be T HIEL XA, B, i 1 mm &A= i
ZH.
1.3 MEFHZX
1.3.1 WAMRED N R
KA AP BOE AT 70 BT o 4008 FLR . R
S RE B AR IR IR . BT IR IR A
R 1 S8R TR Pt R 3%, TR P T 4
O, L3 Em A ER (SMBC). & (SMBN) %
PR TR AR s v - S W 2 8 SCHR (817K )y
EE .

JIRAHS L4 Tabatabail™ (1) 572500 52 » FRBHEE L 10
g, A 2ml FIZE, 10 ml 100 g/kg bR Z W 20 ml

pH 6.8 FriRI-TERZ M, T 38°C R FF 3he Higf
2595, 38°C KA 100ml, %%, L3E, e
400 nm ARG EE o IRIGE PE40R T NH;-N mg/(kg-3h)
TR

ALY Tabatabail® () 77 V5 E . FREX 3 g Brief
T4 (<2mm) T 50 ml E0EH, N 2ml B, 10
min JE1 10 ml 10 g/kg FERRW, T 37°C fHEM T
Big% 7 RIGED. BU1 ml _E3EWN 3 ml 95% ZB7\
110 g/kg SUALESH, B0 il RIS, D
HHFET 1ml XK, REHT 3~4 K. BJn
KU 2 60 ~70°CKki b, 281, Wilfs, WT
2ml B2 TR B0.5 ml iZEREE T (s
W, s ml FRYERFIAN 1 ml (AR YT, EESS
EFR KB INH 12 min, A HGEIE 450 nm A FITR G
o ARG A A S me/(g7d) RoR.

fi % Casida U R 7l « FREX 20 g B
it -3%, N 0.2gCaCOs. 2ml 10 ghkg —RFHEPUE S
Wy, T 30°C ¥53% 24h. ¥3R450)E, A 25ml B
ML, REA), 1. Bk DR REDEREOR, HRE
Wt . B IFIEH VRN, EA S 50ml, WlE 460 nm
ARG o IS PRI HY ml/(kg-d) Fom .
1.3.2 fb%nHr BRI TCR A ATk
st pHAE S 1K+ ELRAR I 2 s TOCHI F s R
FEVEME s NG IR A IS Z0ENE: AN
FHBBAEA HO200 5 » TP A A g s B P LL (0
M5E s APHINaHCO 24— 4HEh P L kil i s TR A
AL k- SO BEEIN T s AKHINHLOACR #2-K
SRR T . SLKHH A R 28 Wl R 2 — K 4 ' FE vl
5o
1.4 Sitoth

P2 Excel2003 3281 5, R SPSS13.0 ik
17777 (One-way ANOVA) 4341, ANFIACBLY (6] &
LR ] Duncan i &M 2777k, R4t t 5% (p
<0.05). KM Excel2003 58 H.

2 FER5HMh

2.1 KEAZMEREILIRIEKTE L HEMMENE
A
TR AT HUICHUR & AR 1) T B R
gy, FCECR RS LR A SR S R )
ML e, 3R B b e — 112, Eak
26 SERPRKAE S, AN[A) AL FEUBEZ 398 1) 20 e Bl A7 A
MRKZETE o KA L HE R s Ab B - S A R B 4
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TAZFIRWALEL (BT 1o TR HA TR % IEHH R A 3
DL R-R-MV AbFU0T -3 40 B 50t (48 e S de I 4
LYK JE R-R-RP Fl R-R-RG AbH , S5 4458 v (1) FL B 5L
BAKMNE L, S, AR A R
B KR —5, KA P 2 JEBH He Ak 2 1) B 1 £ 3%
T AR R AR BE . T3k B A T 40 R R B
20 [RIRE, AU AC TP & Mg s Ach - 98 73 28 o K i
e AR AR B, (H 3G DRAS ) S AT 30 s A 2R 1 5
R-R-MV Ab B |- 458 4 2 v 45 = 1) 38 = T R-R-RP A

a b

JUH (x 10%cfu/g)

AN (x 10°cfu/g)

7 8
6 7
5 6
4 5
3 4
5 3

2
1 1
0 0

R-R-RG Ak,

TR AE DR SR, AN R 2 I s A 3 1 4
BRI R IR B AT R R T BTy LR AN ]
R-R-RG A # IR 40 RHCE 5 AR ) R 1 97.8%, T4k
W 2.1%, EED, 5 0.10%; R-R-RP AbH )41
RS TR R LB o A A B R B A 43 A
96.6%- 3.3% F10.05%; R-R-MV AbHH [ il £k 12 Al EL 7
SN 71 ST by NP Tl A ot/ NP1 N €
BRMEC B T o LA 430l ok 95.8% 4.1% F110.11%.

R-R-WF  R-R-RP  R-R-MV  R-R-RG

pusi]

1 KIS EMKELREMBEREE (K P RELARENEIED SD,

=
2 2
2
PR
E 0
et
E=SN ]
| | ‘ | | ‘ 0
R-R-WF R-R-RP R-R-MV R-R-RG R-R-WF  R-R-RP  R-R-MV R-R-RG
sz pisi]

NGIEY,

Fig. 1 Effects of long-term winter planting-green manure on amounts of soil microbe of reddish paddy soil

2.2 KEALMEEOIEMEKEL TIEBMEYED

2. TIEFRAHEMERS I

TR AR R R R T SRR
REJIIIR/N, S TS RGN0 0 B2 A2 Fa b
310 B 2a A WL, 1E 26 FIELENEREA NG, 403
PEKFE - AR SMBC. fEA LB, A Ffisgt
JEEH AL F ) SMBC 5 5 2 3 i AR AL BE . 7
KA TSR NER 1) 3 AN 4b P, R-R-MV Fll R-R-RG
AbFEfY SMBC & & W3 T R-R-RP 408 (K& 2b),
ZRIBH p<0.05 BFEKT . AFhER ORI Z
SMBN &8 T R-R-WF 4#, R-R-MV. R-R-RP
FI R-R-RG b3 131 SMBN & &4 %1 4 37.81.
38.57 #138.19 mg/kg. AWFFERE, X% 1.3 SMBC.
SMBN 7% &t 11 TOC & &3 I sg i, eA1HT =
W H 5 T A A A R I R I A A — 3. K
T LAt I 2 B A R T4 i 1 4% SMBC. SMBN &
o, XS AR 4 FAR R,

TR R A IR S A Rk
AP (SMBC/TOC), — M -3 M AE R (E A
1% ~ 4% AWFFRRW, P A a2+ %
SMBC/TOC {ulE ST 3.67% ~ 4.55% 211 (& 2¢),
AR 23 I s 4L BE SMBC/TOC 3% = T R-R-WF Ak
R, R DR R AP BRI e N - 338 mT DA n 1

AR, SEnKREH FE AT N AR, G
TP, AL RVEYIREE, i LIRS
HAT LB “YE” A “JC7. R-R-MV AL EE 1)
SMBC/TOC f Kk, HKiE R-R-RG AbEE, —HAbEE)
AU, HH BE & TR-R-RP AL, HZERIE
3| p<0.05 EFH KV

AN ) b B ] (1) - 3P (SR KB I 8 22 5% (&
2d) . 3 AN KA FR S IR B AL FL SR 4 il B
R-R-WF AFEHIIN T 26.9%. 33.1% Fl 57.5%, Z573ik
F p<0.01 I B E KT FREERBE, KA Fh
ZENEBI RN LG SR A AR .

R (qCO,) & FEREIEIR R LA 3B R 4
EIZ R, RN SRR AR FIR UL PR AR . qCO,
B AR Ak BE S Js e - 3B A AR T - 35 B oy
25K . qCO, (R W] SMBC (A R ml™, A
R, 3 AMKHIA TSR LR e AL 1) qCO, [EAMIT
TRIPFERE AN (] 2e) . KIIXRFEG A H b2
1) qCO, {55 e, 22 U T AW AR IS e R LR Dy
AT, TR AR KR (1 e R 4 A
AE, FIAM AT AR T g8 o A /R A L R AR T
ARG AWFTTR I [F A2 7= KRS e
Y (SMBC/TOC) & qCO, % tE X R . iX 5 Bohme
2017 Alvarez 2500045 L AW & .
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2 KEIZFRIEXLIIEMEKEE SMBC. SMBN. SMBC/TOC. SR # qCO, KIS0
Fig.2 Effects of long-term winter planting-green manure on SMBC, SMBN, SMBC/TOC, SR and qCO, of reddish paddy soil

2.3 KEZHEFBITIEM KL TIEMFMSERD

A

TAEEER AR AR Bl I AR B A
WL g AR A S N R AR . AR
T A S N - A R R ARHE
UGG FRW], I AToh S N s Ak 2 5 W) S 38 o 1
JIREETEYE, REHERIE ON G F . SR I
“RGIE (B 3a). MGIEMFSERE, KB
YL (R-R-MV) 35 (R IR 1 v T 8
28 (R-R-RG) FIMIZE (R-R-RP) 4¥, R-R-RG 4t
PP R S 2 = T R-R-RPAREE

R-R-MV Al R-R-RP A3 35 JIft & B vih 1 2% v

7+ R-R-WF #b#f, R-R-RG AbFENE =T R-R-WF 4bF
(FE3b). 2% W, R-R-MV il R-R-RP 4bF L5
R-R-WF &b H 1) 2 7 318 3] p<0.01 %% K-F,
R-R-RG 5R-R-WF &b B[] 72 5 A ik ) 12 /K- (p>
0.05).

A2 Tl 253 NS 300 s Ak B 1) 3 AN R P 20 v
T+ R-R-WF 43, JiLL R-R-MV AL FEXHEAL B S T 1)
IR 3% . R-R-RP Al R-R-RG AL $2 s 4k i
A R (B30, XA m TR IRIE ON L
TGRS 0, PRAE ORISR n] Ok R A R AL T
ZINME LT, $em TR YE, AT T AL
k.

60 - 80 80 -
70
= S
=2 Z 60 2
Ll - &
2 < 50t >
) & £
E o 40 =
£ £ 30 =
= & [ #
& ®
S = 20
10
0
RR-WF RRRP RR-MV RRRG R-R-WF R-RRP R-R-MV R-R-RG RR-WF RR-RP R-R-MV R-RRG
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3 KEAZFRABIT LRI K FE L BETE I RO RN

Fig. 3  Effects of long-term winter planting-green manure on soil enzyme activity of reddish paddy soil
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2.4 KHZMEFIEATLOIEMEKTE L LIBUZEERM

KIBEFEERF N

AN A A B B2 4940 2 1 R R e i LR
1. R-R-RP. R-R-MV Al R-R-RG 4B 13 TOC
TR B R-R-WF b H 88 8.0% . 4.8% Al
6.7%, ZranliiE B2 (p<0.05) B W (p
<0.01) Ko 3 ANMKINE H S I AL BE -1 TN &
AR & T R-R-WF ACHE, 330 B K U b 4 A
FEN TS RE R I LA HLE, R A A
S, MR A S N A, KRR AR
JE Ak B PR K R b bl R S AR v, AR LA

PR R WA T HEAPRA A S 2R S A
AL PE K AN &5 TN &8 23— 8,
R-R-MV 4t # ] + 8 TOC/TN tbf& T R-R-RG Al
R-R-RP 4 ¥, XA[HEEE AWM C/N I (12.00 [k
Tk (26.4) FIEER (20.2) Frg®, KL
e BRI R p I SIK 5 AK 2 5
R-R-WF KCBEAHLE W] W38, SLK 5 AK & &%
KAE—5. L 2007 FRRE=RIE L 26 £
IKFE 377 8, 3ANGEAE AL RO B T A N AR B, DA
R-R-MV AbBE =5l e KRR AR IR IR R = %
XK AEAT B S R = AR

F 1 KHASMEETLOREKELUEERRKESE

Table 1  Soil chemical properties and rice yields of reddish paddy soil with long-term winter planting-green manure

b F TOC TN AN SLK AK 2007 4 26 4F
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) P (thm?) S 7 b (t/hm?)
R-R-WF 1571 ¢C 1.79 ¢cC 158.00 cC 146.57 dC 46.59 dC 8.67 cB 8.65 cC
R-R-RP 16.97 aA 1.88 bB 168.00 bB 179.70 aA 79.68 aA 9.69 abA 9.55bB
R-R-MV 16.46 bB 1.95 aA 183.00 aA 176.63 bA 76.62 bA 9.98 aA 10.12 aA
R-R-RG 16.77 aAB 1.86 bB 159.03 cC 163.00 cB 63.24 cB 9.31b AB 9.62 bB

e RPFESEIEAF R NG TR R RS BEEIEE] p<0.01 A1 p<0.05 7K.

2.5 TEMEYFHUES TIEEFEERFKESE

BIFE K TE

ARG R T W], 3 A KA PP 4 A B Ab 3
i R-R-WF Ab 3 (1) -+ eI A D R 1 1 B8 I v P 0
A A M T A A R ) S B . B SMIBN
FEG AT A1 5 3K 855 by 7E AN [H] Ak 21 JA) (1) A8 b i 34 0
A—F, P AT MAEEA G . AT (3R
2) BoR, WAEWMEESE. SMBC. JIREE. BiA
filf 55 TOC. TN. AN. SLK fil AK & & 2% s b &l %
M. qCO, 5 TN. AN, SLK fl AK £ & &
%, 5 TOC BB FEMIK . KA Fh o LR 4k B
qCO, 1y P A i B 3L 1 3% SMBC I H 2 1),

YEW 7= 852 22 Tl DR 25 (1) 5 ) o - 338 5% 43 1) By
e A R T e RER ) LA, R E A K,
e EY - & WA LT 5 A g R
T2 B[R] 2 AH O, XEE P 3% 23 WSO 77 B R i AT
LW . N TIRMAEY R R, MR R TR
W . SMBC fll qCO, 5 2007 4E /K FE = & F 26
SESP- S8 KRG 7= IR A 20 I S A I 3 A O o A L Sl
WVERE, IREE. Aol WA S 2007 FEHK
FE = F0 26 A 72 7K R 7= AR OG 1k 4 lak B 8 2

A 535 AR DG K P . SMBN 5 2007 4R IR K A 7= 6
AT 26 4R 11K e ™ AT OGP 5 R GA B 8 35 K1
(% 2).

3 Wi

FEFREETTI, AFIBRAR . AR SN 2 I 2L it )
R RTRFSE A R R T s 224 KR A
IR E TS OL T, IR IR A AL,
LI BCRAE A R A SR LA SR R
BEVR AL I AT OGU ™, it FAT AL L P A -39 A
KA, AT AT LAE e 98 ol A= 4 v AT A 2 it
JIEXF IS R FEmT . ABEFTUERT, KRS 1 5%
PER, AL BRI - RE W] b v R R
Hoht, TR A 2 AL B v T ARl SN R 2
HALI 3K N 2 A S R KR L I A R
—EL TSR R A TR 2 SO R A T
TR . U AR R Y DickHiE W]
(140t FH 2o AT ) 3 AR5 L S0 A= 0 10 22 REPE AN 1)
giig— 8. AT, KR aR LA E T N
o b AR R B MR R, et T e
K, RN SRALE A R AERE I T 3R, (R
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Table 2 Correlation coefficients between soil microbial properties and soil chemical properties. rice yield under long-term winter planting-green manure

TOC TN AN SLK AK 2007 4E77 26 A b
s} 0.704%* 0.901%* 0.821%* 0.968%* 0.968* 0.863%* 0.894%*
FR 0.337 0.855%* 0.670%* 0.507 0.510 0.648* 0.865%*
eEq] 0.536* 0.924%* 0.919%* 0.910%* 0.908%* 0.844%* 0.859%*
SMBC 0.656* 0.778%* 0.466 0.601* 0.607* 0.651* 0.837%*
SMBN 0.501 0.105 0215 0.145 0.151 0.084 0.297
qCO, 0.627* 0.976%* 0.842%* 0.869%* 0.870% 0.875%* 0.960%*
JoR 0.593* 0.871%* 0.647* 0.690%* 0.692* 0.795%* 0.930%*
AL 0.473 0.770%* 0.528 0.477 0.481 0.565 0.803%*
it 0.619* 0.575% 0.615* 0.889%* 0.885%* 0.689%* 0.635*

e oy R ARIRRIAF] p<0.05 1 p<0.01 WEAMFAT, HEAKn=12.

WAL T 7 s, IR R R S
A RARE . iAh, KA TR SR IE DB s AR 2R 1
I ZE R bR AR R AR AR R I TR
RGN AR, it 53 T HHE LT SMBC #
SMBN it i TR WD A R AR, I HACIIN R
FAARNER AL b3 ] W A m i e, Xt Dick™
MRS R —5 AR, KR4 b B
(1) - S A A A e i PR LU AT BB T B R, Al
YRR R KIRAFISRIEALBERE In SMBC 1
SMBN & i 8, R PR = ik
PRI R R AR R AR EOR, AR T GE
Bk S AR, )T 148 TOC (1 R AR SMBC
3G .

Dilly ! Munch!"HEH, qCO, {E ) PR3 i 1 1%
SMBC A& m . AWTTEY], 4 DAL,
KR4 Ab B 3 3L qCO, fEHiR s 17E 3 4
KA TP EAL BN X, KA SR AEAL ] 13 1)
qCO, fiff%, JfH SMBC/TOC {ffim, R ALHE
TAEMIARI ] 13855 00 3R o Odum® A g 2E9 4 T
S TSI, SR AR TR
FERBERORYEFE A AT« qCO, (T2 W L3 E i
PERRAC S LT RGN e, 4T b 4
R/ B A L ) A s s AR R KBRS &
WAL 3511 qCO, By, KIHARFNERALAL T qCO,
fiK, ATIARIARP SR, JOH LM E Rl nT A
T AR B R

T R B T IR A AR R 1 4 )
Y. R ESRIE A R 3R — ) A4 S N S
1E IR S5 T o, T IERGE M ) s AE R

H A S R A A s BT, - S T
WA TR (N R ORI Y KA R LR
TS - g8 g = AR AN [R] s e, G 32 B J EAT ] R K
AR TSR BRI B3 IRAAEY EY . X RA K
DARARU R AR, AN A A4 32 28 e I i A= 7= A
1) SR S PR R A AR . KR A TR b B A
(PRGN 0 SR P A T R R A b
JEACEE 43, 7E 3 NKFLEIE LT, KIPERHL
Tyt Sz Ak 2 - 38 1100 IR TR 26 4K B ARG T K B A P 4%
SR RN, AT AR AL (T AR S B R Ab B
L3 CO/N EEE, AR THE X PR &K
HHATIEE 2 DR AR B - g b DRI . e TR R S
PN PR T . R R AR EE, UL R &
SRHRIEE 2Rt m TIERG VR, X e AR R
LRNEEE < PR R T LURE U 2 1, JFeh TR R T
B2 STRMA NI, FHEELIEh S EE, -
BEEHRZ AR A A, Rk T LXEA
T PR S

gr TR, KIIAMERAIE)E, ARG R -3 fl
AR RS P AR 2 e o X U B A A T
JIEL Ak BT 3K G A B KA . A OG A T R B, TR
YRR . SMBC HI SMBN, R A i &0 g 5 1 45
TOC. TN. AN. SLK fll AK 23V, E. &
W R . SMBC Fll qCO, L5/K g = A 25 4
Ko XYL, IXE IR AE YR AT A VR 2K
8 A R T e R T RE R R T AR b o KA
WEERREAE T, KPR IEA R T 8 HIRMAE Y -
PEA TR AR ST . KK, R ER K
YL MR AR R X, KA R SR A B
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JRESE KRR A2 Ty R A RPER L R
MR B2 AR A0S 358 B 5B (K s e A Ay Tt
W9t

4 #hig

(D K ZEFEACFP LR, 7T b 225 458 o - 498 400 7
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Effects of Long-term Winter Planting-green Manure on Microbial Properties

and Enzyme Activities in Reddish Paddy Soil

YANG Zeng-ping'?, GAO Ju-sheng®, ZHENG Sheng-xian’, NIE Jun?, XU Ming-gang’, XIE Jian’, LIAO Yu-lin?
(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2 Soil and Fertilizer Institute of Hunan Province,

Changsha 410125, China; 3 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract:  Soil health is important of the sustainable development of paddy soil ecosystem. In this study, the relationship between soil quality
and microbial properties, enzyme activities in reddish paddy soil (a Typic Haplic-Stagnic Anthrosis) was studied in order to illustrate the microbial
properties as the indicators of soil health. Microbial parameters with different winter-planting green manure experimental plots were analyzed based
on a 26-year of long-term experiment in the Key Field Monitoring Experimental Station for Red Soil Eco-environment of Ministry of Agriculture,
Qiyang County of Hunan Province, China. Four treatments were established in 1982, i.e., rice-rice-winter fallow (R-R-WF), rice-rice-rape (R-R-RP),
rice-rice-Chinese milk vetch (R-R-MV), rice-rice-ryegrass (R-R-RG). The results showed that the amounts of microbial population, microbial
biomass carbon (SMBC), microbial biomass nitrogen (SMBN), soil respiration, activities of urease, Inverstase and dehydrogenase increased and
metabolic quotient (qCO,) decreased in long-term winter planting green manure incorporation treatments. The microbial characteristics in treatments
with long-term winter planting green manure incorporation were significantly improved as compared with the winter fallow treatment; all these
properties in treatment with winter planting Chinese milk vetch were most obvious. In the meantime, the amounts of microbial populations, SMBC,
urease and dehydrogenase were positively correlated with TOC, TN, AN, SLK and AK; TOC, TN, AN, SLK, AK, bacterium, fungi, actinomycetes,
urease, Inverstase and dehydrogenase were positively correlated with rice yield. Long-term winter planting green manure incorporation could
significantly improve soil microbial properties and enzyme activities, which is an effective measure to improve soil health and soil fertility in the
Typic Haplic-Stagnic Anthrosis.

Key words: Long-term experiment, Green manure, Paddy soil, Microbial properties, Enzyme activities



