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Abstract: Winter crop-rice-rice is an important cropping system in rice production region of Hunan Province. The selection
of an appropriate winter crop that is beneficial to rice crop and paddy soil is critical to sustainable crop production. The
objective of this study was to investigate the effects of selected winter crops on soil microbial biomass carbon, microbial
nitrogen and C,,; -to-C__ in a reddish paddy soil, using an experiment initiated in 2004. The winter crops included potato,
ryegrass, Chinese milk vetch, and rape seed, and fallow was used as control. The results indicated that under winter crops
soil microbial biomass C and microbial N were relatively higher than under fallow. Ryegrass significantly increased soil

microbial biomass C and C,; -to- C__, Chinese milk vetch significantly increased soil microbial biomass N, and the trends of
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soil microbial biomass C and N during rice growth seasons were similar among different crops. Soil microbial biomass C and

microbial N under Chinese milk vetch and potato reached the maximum in mid-August.
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b A AR R BE BEVE 7 SRR I A MR IR B T R R LR M A A B EER
K0, WHERENEBMETX, “ABEY-WER R RIZ X EE KRR R, (5% X RS H 1%
JE I RS IR SR K REAS ™= (R P R B AR . [ XA XA A W AR ) B TR R S AR TR e AR
M (41 B ) Mot L= A i %) SR A ot SR W XA [ ) P 7 SR S 0 R T R
FPEAT TS . B R L ZAEY)- SRS SRR BE , 1 3th 1) =002 R ath-/K F AR AR, AR & ZE4E
Yrxs e H RV AE Y E R BFRAR D . AR FE R A RIEMEN AR Z X B L REY-
XUZERE " SEAVERMHE T B2 v , A2/ E X e 3B A W R A 0 8 i 7 A Y B B2 ), 8 7 Ry K e 8 1
BE A7 B R P A R R R 2 S K
1 REHBEHE
1.1 ARt 5 E

I TE W FE A A RHBE TR ALRH T BT S M AT . B TR SE 20K R B AL E e, 13ER
MUBR 13.3 g kg ', 28 1.46 g kg ', &W50.81 g kg ™', , ARLA 154.5 mg kg ™', HAWE 39.2 mg kg ™', HALHH
120.43 mg kg ™' DA< RFAEY)-ERG" SR IR G , B0 380 B4 IR (CK) D48 5 ( Solanum, tuberosum
L. ) B3 ¥ ( Lolium multiflorum) %5 =3 (Astragalus sinicus L. ) \JH13¢ ( Brassica napus L. )5 A~4b3E , 5% FHFEHL
KAB, /DXEBN Im x 1m,3 WER , LFEY LRBEELT 12 AVRAMEE S JORME, BE N
7.5 x10*7C « hm ™ ; BE B AL MAFUGRS Rt E 7 , &R0 & 22kg - hm ) R RS MARRIGIR AT B4 , 1B &
o 37kg-hm ™ ; SR AE AR IR AT EHE , & Fh &l 4kg-hm 2 ZEXF HRAL 3T i IR APAE A 0B, EEAMEYR X3
MAZEARE, A CHMAL 31 5 iR s AP o AR 16 5, RS ARSI IS % B2 20em x 12. Sem,, B
TR AL RTEFAE S Ar%E 1 F, B ESERRIGESE 3 XBR, BRN B EEGET ARHME 2
Jio A BEBRIE B RRER RS FEALH . B AZ/E WA AL, M B A
FRGAEUE N 225kg-hm ~*, RAFHHAL P 375kg-hm *, RLAFHIE K 112. Skg-hm ~* ; B AFZE N 300kg - hm ~* , B A%
BEAE P 375kg-hm 7  BEARARAE K 112. 5kg-hm > ; K BAEYFME N 75kg - hm >, K ZAE Y BEAE P 375kg-hm 2,
JEAEY) (B BEARFERT Y 1 ~2 AN, L ZFAEW BRIk, Horh FR 22 RO 5E = e ol B ik L RIFE AL, i8
By 25t-hm % ; TS EIOIR G A FFAE R 3R B3 FI B 2 S B FER H

IR T IR T 2004 4£9 H , B LT 2a, B4 B AL J7 ¥ 0 HH (8] 45 236 7t a0 8 188 (o8 FATLARR, . e g e 24
-3,
1.2 FEmRESNETE

12006 45 TF4 A8 H,5 H20H,6 H20H,7 H12 H,8 A 13 H,9 H 14 H,10 A 10 H#47 1 5E
FEmBREE , B AN 20mm 1) R4S S, 12BN 0 ~20em BHHE H38, HIRHIERA PR RAEY R
SEIRY) , —FRAr R B B 2mm T, OB T 4°CUKAE I, AT 5E RN A Bk R SR U M B A S T
ZH

E 0 0 R R B S A HUBR I 5 0 865 L R AR Ak W k) 1 o R W B R
FERBR-ERRAARENE" , LM YRR ERZRBENE™

BARAE PR AH K 70 BT 2R A Excel2003 #R {4 #E47, 5 22 3 BT M2 E LB A DPS 3. 11 (Data Processing
System for Practical Statistics ) 2X{4- 34T , 22 L4 K A Duncan #i 2k 21,
2 ZR5H5m
2.1 ZZFAEYXIKREET I LR Bk AR

B & 1 A] IR, 7E A A 18] (2006-05 ~2006-07) , e A& ZEAE W) AL 3 i) SMBC &5 8 #F Ho X B4 PR
W R R R R EZE AL SMBC SR BE R THELHE(P < 0.05) 3¢ HFE 7 A ha)ixSHKK(E,SMBC &
B2 490. 14 mg kg ™', DR KA TALFRA) SMBC & B IFEMRE M A K FT HE 8 A Ak BIR KM,
9 AR IRE A RALIER SMBC & & THEARE, B 1 R, 5143 SMBN & & B A H K28
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g, 6 AaiEl 8 AHf], 4L SMBN & BITRZE WS N HAE 8 HhaAEIRRE, XFEERE
PRI Shy ik B 1) e FH SR BE A , TR T P38 5 s TR AR SO 5 SR AR R FE o o B A W ) R B B ARAR L T 38T Y
RETR (BRIR) , 390 A M B3 S ) [ % R A B 35 AR 38 57 A P ) 2 8 H AP A s B[] K A AR R
BIRME BN, AR/ TE T A A SRR AR T ) 2 RUIE ATRD ZEA- ZR AR (19 5 B W ) 3R 20 R I
E T BRASRTIAXT N TR, S A Y R E Rr B . 725 AT R T A, A 4L B Y SMBN
R REA RS, Hrp RE R B 7402 ) SMBN & B 5 RIS B (P < 0.05) , 55
FEH I SMBN SR BE R/ THELTEY L (P < 0.05), 1 4 AR AL XS SMBN & & 1)
MMZERALZE(P>0.05),
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Fig. 1 The change of soil microbial biomass carbon . nitrogen during double cropping rice growth periods
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AR KRR 2R 35 3h B 805 , AR AR X SR O e/, 45 e b — R 0 SR B E W B T 6f
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TIRBMAEMER(C,.) 5 HREA YK (C,,) B HAEFR ARG (C/Co) , EFET BT 3 TG
PEARHLBRET b B LU, WA Y4 0 B4R /R BRIE TR . B TER— M HECHRA N ) , REB B RTE
o R ¢ o BB B XA ) A AL R G B A T PRt B — LB IRl [ AN E A ER A DEFSIE R T AR R
AT LA 3985 sh 25 0 E 3R B B A e > o

F & 2 AT I, 7R A 9 4R 18] (2006-05 ~2006-07) , RE LB MAEMHERER THELE(P <
0.05) ,H7E7 HHAIKEIHR KM, Ci/ Cor 2 3.34% o NS AE S HHA], BRE DI WAL E KM
FEY AR RS I, 3 BLAE 8 A AR EIR R E . ABES A A B R E YR S IR A Y B 2
PR AR AR B XISF RS BT, B DR 9 A B 5 208 L300 HLBROR ST e 38R & (928 1
B B A AT LA LR AL I R 18 0n . ©ABIRR, A MBA GEIR = R4
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MEEPERE (R 1), FELSEY LR L c--e- K Fallow  —— 73 Milk vetch
SEATHL C 4 N R A BFR . JE, TR b - -t
HIESA L CL 4 N ABELAT IR B4R (P < 0.05) & 40
ABMEP T RERERAN. RECMERIUEY ]

TIA UL R FIRE T 6.71% 1 3.63% HES S5 55|
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HESEMAEYE N LTS N ZEEMAEYE C Fg 2 The change of microbial quotient during double cropping rice
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Table 1 Winter crops effected on soil organic C,total nitrogen,soil microbial biomass C. soil microbial biomass N concentrations

AR &N TR REREERR

SRS (¢/ke) (¢/ke) (me/kg) (me/kg) e
SOC Total N SMBC SMBN

A K (CK) Fallow 12.96d 1.27b 250.49b 41.54¢ 1.96b

ILEA . Potato 14.40a 1.37a 263.76b 58.32bc 1.86b

55 Rye-grass 13.83b 1.32ab 365.44a 68.13b 2.64a

£ 7 3% Chinese milk vetch 13.43bc 1.29b 265.64b 85.03a 2.01b

il13% Rape 13.24cd 1.28b 297.43b 59.01bc 2.27ab

FIFIARF T FRRZEFRIE 5% BFH/KFE  Different letters within a column mean significant at 5% level

3 itig

XSF A2 IS A5 3 HET B ML BB (NS FTE B AT MLAR ) 4R m A% H i B
SRS HIERRE N W FEER R, BEEESD MRS HANEMER A ATRERE HEMEYE NP, B
EREWMEYE Co FEAM Y, BRE I PRI IR E T D4 BT E R K RS /R I 3R 2 1R 3R )
FA Bl B0 FE A (2006 4ETh 442 3R/ =8 0 28 t-hm ?) FERE LA E C N S BERARE
RS RGO B E, RE TR LB R AR KM SR B/, ANEERS T £
BAEN.C. 2N,

YEWEEVERT LI 3E Ab2E AW 2E R BT P AR IO 355 W R B2 B 3 1 M & FR A A L3 P A )
AT IR BB Y)) M REET) o ABFITrp R Z VR T 3020 A B A F 38 23 Bk 5 ARt 2 S iy g FE 403
AR CEZRRERZ — LY TR A E YRR IR BFEE Jy 4768 1534 kg/hm’ ;3N
925.339 kg/hm” ; ¥ =¥ 830,293 kg/hm®, Bt FE A& AR B R BEE > e > £ =%, i 1%
AR C t B S W3 > B2 5E, HEMAEYERASESIMA ERABREMEIRES X,
ARG E TIEMAEYE N B 2R > BER > WK, X5EREETRHEYR VIR, BIEAEKIRF]
FAMRE A AR S AN AN E Y 22 BAESIEX M AEYE N MM R TRAREY ., RERE
BRI = P ARG IEA B BAH R (H B & L3 A ik & B R R, BB F 2 4045 kg/hm® S m R 1800
kg/hm’ , ASHFFEHIER T RABHEY FVES AL + 3364 HUBR A SMBC fRZ I T A F1>1¢ BB R 87
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5B 5 MU T SMBC,

HEMAEDE N S ERDEMAEY X RZT S B ERNSE R . TGig RN AT RE T K
MBS T YRS , RSN EZ B E I B RS T SMBN & &, R Z K N RE L FE L
Ve e A\ AR 1k P o [ , A O B i N 9% 2 \NO5 3t 26 AR AL D R 455 A i JR A N 2840 20 5 ik
/YR b 7 S A B o R K AR A 7 g N IER T R R A e NS A N IR X ER
5 YA AR T S o RN N T M X, S5 R AT DA R 2 A 25 T 4 ) 1398 2 £ NO, -N ks T
PEVOS N e R, BB H A R R R AT IA 62.8 ~65.3 t-hm T AR KHIBRETRAE S, W AR B ERRIT A
B7 , PR ) FAE AT 3 P RE 1 o 45 B FNR 76 A B - WA SRR 1 B P i X8 A ik
BARAPHEY BEZFAE AL TEYRIF KA, MR 2R H 1) BRI
4 Zig

MEHRE 7 LAY -G S Ve B BN R A /e n 7 75 H i SemE B A %
10 IR S AL, B P IR B & 2o iy B B wt SMBC FSAE M B2 520, W FIVE G IR B & 2 {42
=4 SMBN B B0, LZEYXT LB Bk HIRMUE DR AN AR AR B
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