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Long-term tillage effects on soil organic carbon and microbial biomass carbon in
a purple paddy soil
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Abstract: Changes in soil organic carbon (SOC) storage are closely related to soil quality and the long-term sustainability
of agriculture. Accurate assessments of the effects of tillage system on soil organic matter sequestration are needed. A small
difference in SOC contents can substantially change soil C storage estimates because the terrestrial carbon pool is so large.
Sequestration of C in soils represents a mechanism to reduce atmospheric CO, levels, but the extent to which soils can
sequester C varies with climate, cropping system, and tillage practices. Soil C sequestration represents the accumulation of
soil organic matter, and is the difference between C inputs by plants and organic matter decomposition. Hence, microbial
activity is an important factor influencing C sequestration potential in soils.

The impacts of different tillage systems on SOC and soil microbial biomass carbon (SMBC) were studied in this paper.
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The tillage experimental site (30°26'N, 106°26'E) is located at the farm of Southwest University in Chongqing, China.
The experiment was initiated in 1990 and included four tillage treatments: 1) conventional tillage with rotation of rice and
winter fallow system (DP), where regular tillage practices were used for rice with three times of plowing and harrowing
annually, and after the rice harvest, the field was submerged with water; 2) conventional tillage with rotation of rice and
rape system (SH) , where tillage was the same as in the DP treatment, but the field was alternately submerged and drained
for rice and rape cultivation; 3) no-till and ridge culture with rotation of rice and rape system (LM) , where ridges (five in
each plot) with the top of 25 ¢cm width were intervened with the ditches of 30 ¢m width and 35 c¢m depth, with no tillage
practices performed, rape cultivated on the top of the ridges with the water level being maintained just to the bottom of the
ditch, and the field submerged in water to cultivate rice after rape being harvested ; 4) tillage and ridge culture with rotation
of rice and rape system (LF) , where ridges were made as in LM treatment, but ridges were made every year for cultivating
rice after rape harvest. Soils sampling at the depths of 0 —10, 10 —20, 20 —30, 30 —40, 40 —50 and 50 — 60 cmwere
performed with a soil drill after the rape harvest in the spring of 2009.

The results showed that the contents of SOC and SMBC both decreased with the increase of soil depth under four tillage
systems ; however LM treatment enriched SOC and SMBC contents near the soil surface. The differences of SOC and SMBC
contents in the same soil layer among the four tillage systems were the largest in 0 —10cm soil layer and the lowest in 50 —
60cm soil layer. In the whole soil layer(0 —60cm) , the order of SOC contents was LM(17.57 g/kg) > DP(13.91 g/kg)
> LF(12.50 g/kg) > SH(11.29 g/kg) , SOC storage was LM (158.52 MgC/hm’) > DP(106.74 MgC/hm”) > LF(93. 11
MgC/hm*) > SH(88.59 MgC/hm’) , and SMBC contents was LM(258. 88 mg/kg) > SH(213.23 mg/kg) > LF(159.71
mg/kg) > DP(144.08 mg/kg). Compared with the other three treatments, LM treatment significantly increased the content
and storage of SOC, and SMBC content. Analysis of microbial quotient showed that tillage systems had different impacts on
SOC and SMBC. SMBC were significantly correlated with soil organic carbon, total nitrogen, alkali—hydrolyzed nitrogen,
total phosphorus, effective phosphorus, total sulfur and effective sulfur which suggested SMBC could be a sensitive indicator

for characterizing changes of purple paddy soil fertility in Southwest China.

Key Words: tillage system; soil organic carbon; soil microbial biomass carbon; soil microbial quotient; purple paddy soil
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B ISR AL G IR A AL FR D A W R R S e S 5 R A 4 v B R N SR A A LA A
ML S A 0 6 I i A 0 B8, 5T Ry e G P 5 43 B i P, A A A T R 35 03 I B 2R IR, F AN [
HHEDT T T3 W E 09 25 S0 T4 i 3300 7, 4 AN A 0 i ) P - S e B d s L)

FHE 24 SOC K 36 A W ik (SMBC) B0 A B SR ZU A2, R RIFEHE =0T, SOC 1 1
FE LB R A 70 24 AR UR , ] BE 78 48T, T 2B KR CO, MR R B BB AR A, B U],
S A TR AR DA R A A 3 b ) R R A SR B R [R] AT RZ A T 3R SR AR G2 H
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PR | R SR R MR AT o i = — " (BB IR O B R O T R AE
TR AR R E A R R IR JCME P Baker SR A ST LAY AR LE T £
HERE TR AR TR D TR SR AEXT T 4 T BF A 1) B % - S e A7 A 52 e 2 AN 58 70 1), SR b ) - e e A
FF RS M AIF 58 WA 20 8 7 AR VR 2 IR HERE S R AE R JERI 1 5340, AR GT A, B4 7 2%t - R sR 0 55 1 A

http ; //www. ecologica. cn



14 ZEWE A R DT O 5 (KR A LA AR AR 0 AR W ik 4 52 e 249

WIMEER T L A B, PRI, SR RSB E I 0 Ste 4 BT AS [R5 206 SOC T SMBC. 1145 Wil B Ay A
FHFRED

S KRR S DU Z M T2 A3 (AR 39, J2 PG 1 b X R B KRS 288 A S L PG i i DX ) 28 1 7K
FEEAE RIS 42, i R A 0—60cem WREE M H3EAE S 21T T K (19a) A [FHFHE 77 X% SOC 1 SMBC &
AR,
1 #MRl5F®
1.1 B8 XA

e FE A 0 28 e bl R0 4R T 1990 45, 3576 3 IR T AU A DX 04 g R 2#1 B0 4 3 (106°26'E,30°26'N) |, 1
IR 230 m, AE S 18,3 C AR E R B 1105. 4 mm, 5—9 F B & 5 4 4E TR R0 70% |, 4R 8 H I
1276.7 h AP JERE I 334 d, HHENEEICAE R LR E L KR+ AR . pH H
71,8008 23. 1 ¢/kg, &R 1.7 g/kg, W5 0.8 ¢/kg, &8 22. 7 g/kg, BhfF A 120. 1 mg/keg, A 54WE 7.5 mg/
ke, BUHCER 71. 1 mg/ke, Rk 144.2 ¢/ke, 1RI0HT— ELR FHAOK HPEAERI#HE 7=,
1.2 igekba

I 4 DMEFE . (1) ZK PR FRE-IRIR) |, TiFR DP, AR DU fef AR SR ik | 4R AL T
HEACRE  PRFKZREE N 3 em 247 HAG Sy I AAE = AL — AR TR RS  FIHE TR B 25—30 em, K FFUACHR
J KRR #E 2748. 0—3301. 5 kg-hm > a ™ FIZRHE 1912, 5—3154. 5 kg-hm ™ a™ BA T HFHEAKIRIR ; (2) K F
FAECrPAE-IEE)  TIFR SH, AR 25 At AR GE A 7 vk WA VE R K Rt K ISR I, IO 32 T 18 HE
TREHIRUK , BB KRS AE 2697.0—3532.5 kg-hm ™ a™ BLA L R, wh=eA K00 0a] | RnT GE b A7 450U i
WNTERRK, AR 5, W K, B HE R i S 5% 2E 768. 0—987. 0 kg - hm™- a™' FIZ2 B 6217. 5—8004. 0
kg-hm™a™ A L FOKFE; (3) ZBYEGRBE (P RE-ISE) , FTAR LM, FEZ2RUA% K . —28—74 55 cm, ZBTH 5E 25
em, Y558 30 em, VAR 35em, B/NXAE 5 28 K FEREAR 2 LI B[R] K 1 5 28 T0 55, 44 AR i ] AR 18 P 7K
TR 25—30 cm( BPZEEE 17K 5—10 em ) KAFWCR IS HEK BEAROK AL, B 78 N R TR 1K 31 28 | A7 3562. 5—
4024.5 kg-hm™a™ B35, MR, TSRAE K] 1 NIK A 5—10 em ( B 2888 17K TH 20—25 em) |, P45 2838
B 5 2 AR SRR S B SERR 2E 742. 5—940. 5 kg -hm ™ a ™' FIZR%E 8746. 5—10011. 0 kg-hm™a ™ $H7EVH IS |
K KT S ZE TS, R ARS 5 (4) ZBAERIBE PRG-I , TR LF, VEZBRIAS /K48 3 LA S FRAE A H Y
R0 (3) AR RIR S BRI E AT .

R BN BN 20 m? 4 RES VLA HES], S AB AL 40 N 125 kg/hm’ (JRE) ;P,04
60 kg/hm* (AIBERRES ) ;K,0 75 kg/hm® (CEALHR) o FAFIH SR /KORE 1) it A 08 2 2ok 8 9 805 I I — Wit FH 5 JR
FEHEN 273 FEIRAE, 1/3 YEIB AL ; SALE AR AiB AR 452
1.3 Wk
1.3.1 HPARREE

T2009 4F 4 AT ANMSEOR G R A L IRE A B R BELE T EERERLIE SR 3 AFE L, ZBVE e HE R ZE AR BBER
RESEBRAEZE |, REEAFIREE M HIEEES, LA 10 em 2 1 D2, 2091574 0—10 ,10—20 ,20—30, 30—
40, 40—50 F1 50—60 em T IEAESL, AR EUS , BGHAFE S AT, 00 A ALk &, L8 e 1
FE A 4 C UKFR DR AR - S5 G2k W ik
1.3.2 ZENOHr

WO 5 B9 SR i BE AR 0. 25 mm SR TR E SOC & &, BT AR i Multi N/C 2100 43 #r
AC(CFEE) RGN B 2R R SMBC &' R R R IR ST AREN 100 em®,
BATERE I ANEERN, HHESFCRAE R 0k s 2R Y Bk e +
HEAHR Mg(NO, ), A AL-BaSO, FLtk iz " A 80 R B B £k - £ R 12 BB BR A b i a2 ) 5 £ 39
SR BRI -SH PTGkl e ™) A e Wl R B R S b s
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1.3.3  Z5 & SOC g k)

TE 1970 4E IR, 7E R ZH0CCHRE , SOC fifi i HUR T B & 1 (g Crkg 118) TR BAREFIE LT ,SOC
figh 1t (A P o 5 B (R 1S fin i ey H— SS9 0 i B A S AU T — A TR B S S B A B - T RR A
FR M (A WA e AN (H IO T4 LB &5 B R B T RIS A H 3R B ) B AR & L & &+
B T AR = F TR BRI A MUK . SR, XA AR AR T8 4y, U % R B AN A5 1 +
et Ellert 1 Bettany "' tIA Jhy A — R TR A BT 4 3 v B B4 A WL B2 4 R Bk i it R AN VE BRI
SRy 2 N (1) A 4 THT g i - SR AR s Bt A P AR S it 0 S TR) T T 25 5, DRI R 46 o o 7 T DA e
— [, A A TR T R AR FHAE FEXT SOC A 8 B R WA 7E - 3 Bl iz B T R Y X
N OIASENE N4 N A NS

Msoil :pb ° T' 10000 (l)

Tadd = (Ms"ila equiv. Msnil, surfape> X 0 0001 (2)
ph, subsurface

M ners =M + conc - 0. 001 (3)

K, M AL AR 3T i (Mg/hm? ) 5p, 4 I (g/em®) s T4 HIERSE (m) 5 T, W EGR S| T +
S E MBI RJZE LR (m) ;M FEROKRHY R (Mg/hm® ) 5 My e W HABTTRNT M
AL PR FR)ZE IR Z R (Mg/hm® ) 50, e WK JZE T (g/em’ ), FEML LSS 0 60—70 em 1)
By LR E M, N SOC fifis (Mg C/hm*) ;conc A 13 SOC %1 (g/kg) . SOC Hfi AL 4 it SOC it
T RIZ I SOC it &b BR324 498 B 5 22 5 i ) -8R BE 1Y) SOC fig i
2 #R5itie
2.1 BHET O A ML B i 5 e

4 FHHEIT T, S0C S EBEE IR BN, SOC & & Mk F R BRI aE (£ 1), BHcm
SOC 4 [ LM F AR LA RS K e ph e B I i R 2 E E M4 . LM 4B SOC E 2 5 47
0—10 cm 2 M, 5 0—10 em HJZAHH,10—20 em )2 SOC gk /> T 9.36 ¢/kg, 1fii DP SH 1 LF Ak
PRI A3 HIREAR T 4.41.,0.22 F12.54 g/kg, SOC BYBREE S A FEAE 5 R T 1 & B b 5% DA G | B TR 32 3
R, A LIS A DA AN st T B ) 150 0+ S B0 A BB 5 e AP el 3 R, A Lo o & A
W b BRI S A A SOC T B A 25 57 A R IR SR A LR B 1k, el SR A WLR AR
JRAER 2SR R M YR A I8 55 2508 WA R Y 2500 A 3R TH Y SOC 73R )2 4311 5 Rl B S bt U
)2 BT 5 W A R T i s RN A A A A X S AR W RE S A SOC 7E R HERZ A i BBk A
W F) IR Z R L FRZ A DRI LT 20—40 em B, WIMTFEAR T 5832 9B HLak , i
JZ 5 2 A LA S AR, X 5 o BRI R A R A AL R IR R A, Baker 1 &
PGB T AR R 0 A IR EE AR, S AN R T AR AR 2R ) - S R A e Jre R A 1 DRtk A Bk Ak 1
FE IR R 00 53 A R B S TR A EH 5835 T L, AN TR B i BT MR 28 B85 0 A o A7 e ) I 22 e | L 288 R 3 6 7 A
T EERZIK MAERHE HIER B AR . AR FR A0 BER FE (%) 22 5 DL Sl BHVE 5 RS 9 1 S BRI 1) 22 5, R
S FHSOC FRIEIREE G FINRGE2ER

M 1 AT LU 78 IR 2 A 2R b ARy SOoC & e THE AR, Fl—+ 2R RPHE
J5 3 H] SOC B i 22 R AE R JZ K, BiE IR FE (S I Wik, 76 0—10em + )2, SOC 7 & fe o 1) 28
YRGB A& i AR A K A TER 22 20. 6 o/kg , FELA R IR 5 > J2H,SOC B foe e (BN AR AR 9 25 57 328 T
/N, O30 R 11,47 13.83.10.49 .10.75 g/kg F15.79 g/kg, FEGXFIGAY 25 ELZAHEXT SOC R
BARAERZ | MTE 30cm LAN,SOC & 6 F 2257 T IE R - id B E e, BFAE A 52 e i Wil . A SCRIFFE 45 2R
5 Sa' Y EAE ELPH R AL HLIX AL Chen'™ 4576 Hh ] 8 -+ R J5 Ml X T 45413 AR 9 45 SR 2 — B0
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F1 4WHEFTITLEENBREE/ (/ke)
Table 1 SOC contents under different tillage systems

T IEHFE Soil depth/ (cm) DP SH LM LF
0—10 18.78 aB 13.85 abC 34.46 aA 16.87 aBC
10—20 14.37 abBC 13.63 abC 25.10 bA 14.33 aC
20—30 12.69 bBC 17.08 aB 24.75 bA 17.18 aB
30—40 17.45 aAB 10.78 beC 21.27 cA 15.22 aBC
40—50 11.99 bB 8.98 ¢BC 17.85 dA 7.10 bC
50—60 12.15 bA 7.21 B 13.00 eA 7.88 bB

D DP; &K H-1E Conventional tillage with rotation of rice and winter fallow system;SH: /K544 Conventional tillage with rotation of rice and

rape system; LM ; ZE{EG#E No-till and ridge culture with rotation of rice and rape system; LF; ZE{E#H# Tillage and ridge culture with rotation of rice and
rape system; (D3 H1 4 FIAR R /ING Tk [ 4547 K E TR 43 5 36 [ — A RO [ P8 B2 R i) — - 380 B R [R) Ab B LB TE 5% KF b 25 5 R
A kR 2 5 3

£ 0—60 cm 1Y LIEIRIEN A HLERAYT-24 5 58 LM(22.74 g/kg) >DP(14.57 g/kg) >LF(13.10 g/kg) >
SH(11.92 g/kg) o HARZRE Ty 2250 M &I, LM AL PR Y5 SH LF &L BEZ 8] 1) SOC 2 53k 3 T 2 3% /K- (P<
0.01),55 DP kb [A] ()22 F ik 3] T B E /K (P<0.05) , B8 LM AbHide He 3 FofkfE X BE B &4 5 SoC
i, KoK HHER AR K, HR S RE IR A F T SOC MIFLR , &K HS-VERAS 2 E b s, R 8
i FH ) T A AR, - HEK IR B AsE | S A M358 200, SOC A in e, (2845 S bk 1a Bl 2 25 BRAFE AT HLAR
I M i A K AR Z 8390—8519 kg/hm® , A ALY T 9 FR B i1 0K 1 H A ke VR XS + e85 b i Bt ol
T AEARAR /N 080 T B R B K i T o - S bR B Pk SRR 22 | IRl SOC & fe T, 2B 4R
FERK AR RS A A VE D AR AT H Al 5 T &K A i Tl 284 i/ 7 3 fal B v, BIARRAAR T
IS KR UMK AR B SRR, 52 2 SO LR D, AT SOC & JEREAR; K R Fe VR T T sc
VEF 3, A ML BB AR AR LLIREDIRAS N B 2B/ E s8R > T SOC 5 eIk
2.2 BHEDT SO A LR A 1) R

T2 50 T 45 4 FOBHEA IR T AR RITREE A SOC fifi /2 W36 2, DP A BRI WEK , ki3, 44 25, -1
HEMRM,0—10 em +JZHIFERFEHA 0.75 g/em’ ST TR T/KZEXN LIRS K, +HER0R %
WA R, HIEAS TR W I ; SH AL R T HHOK A F i AL, BIEA S A . U, SH AR 0—60 em 14
JE R, N 7640 Mg/hm® , LF DP DK LM AhFHZEK 51 b 38 o 75 30N i + 3808 B 4 51 A 3.36 7. 57,
6.52 cm, AR IEANEY SOC g3 1K 4.02 12.51 FI11.18 Mg C/hm* . &#HEN R T SOC %5 1Y & 05
YK A LM (158. 52 MgC/hm®) >DP(106. 74 MgC/hm”) >LF(93.11 MgC/hm”)>SH(88.59 MgC/hm*), 5%} i#
DP ZbFEAH EL , LM A BE SOC f &34 T 49% , 1 LF J SH ZARF /35 FEAIK T 12. 77% F1 17.00% , H.H R I7
ZE TR, LM AR 3 SOC it i i b 35 % T 3 FhAL 3 (P<0. 01) , 245 = 58 5 7K e A LA % 2 1) A 3
T it

KR AR T BB AE, S Bt R AERR A5 42 = 158 SOC fiff &, 15 I - JERk 877, LN, Carvalho
A5 00380 o A B VG I T aEh i A ZET £ X — A A S FH S R B 0—30 em L2, GG ERAE R
BBk T SRR AT R 0. 38 MgC-hm™a™) . Ussiri F1 Lal' " (URIFSE R B, 285 43 4E M S Bk S0 36 5 #F)2 4 45
LB (80.0+3.7) MgC/hm? | T AL FIARHE 5351 R (45.3+1.7) MgC/hm® Fl (44. 8+3.7) MgC/hm’, #
XEFAEGE R BIBE, e BExT SOC A7 W WA IEH, ARG R X TAEGEHHE ) =X, BT bk 38 0—
20 em R T HIHAN 0.35 MgC-hm™a™ , WA G blf 384 0. 48 MgC-hm™a™"  Jb3E IR 40
0.34 MgC-hm™a™ ") Gkl s 1+ S5EA0 4 BLRN A PR 0, 2 0 T 4 358 A ARG TE A, B AI T SOC 43+t ik
O NMIEE = T T iAo 38 25 Hh S - S me A R Y 25 S 2832 H Rk o e AR IR i ey
Semt i) fEY R T AR R R 24

Bt R L kB, SEGEHET XA, Rk SOC i RIF A BEMEZES, i, Yang %)
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Hermle %"’ Deen Fl Katita' "> (IF5T 35 & BLAHEXF SOC fifh f TCHH 2 i, A R 58 0A Ry S50 b i) 1 AR 4504,
JEHR T RR SR AR ST S5 10 A R W BRI, Gregorich 451 7 X I AR VH #1152 46
TR B VAR e BT SR L rh A AL G OB A 0. 32 MgC-hm™a™ TR, S5 :UF L%
HRA BILI R GG, R -0, 07 MgC-hm ™ a™ o S X AR A0 33K ol 52 5 2025 25 M ) B A R
I AR A LA AT A3 T R 57 U228 A 56, IR TEAR AR, A oA TR BE 2R T DU K, [] i it
VIS IR R R L AU 22 0 T IR RS FFIY AR, Yang 55177 LK Hermle %51 (B0 LR Y
VR A N i xh SR BRAAE I F IO AT, A I A8 3038 5 i T S PR R T e, B R 2 B Y A [ 2
T TS R 28 5 1 — A

R2 4 MBEAX T LERNBRAEE/ (MgC/hm?)

Table 2 Soil organic carbon storage by depth under four tillage systems

R Soil depth/ (cm) DP SH LM LF
0—10 14.06bB 15.51abB 30.32aA 14.85bB
10—20 12.79bB 13.63bB 22.84bA 12.75bB
20—30 13.58bC 20.84aB 28.21aA 19.93aBC
30—40 21.82aAB 15.09abB 24.24bA 19.94aAB
40—50 15.70bB 13.29bBC 23.92bA 10.36bC
50—60 16.28bA 10.24bB 17.81cA 11.26bB
0—60 94.23h BC 88.59C 147.34A 89.09C
HEHNEY e R The additional soil thickness/ ( cm)
7.57 0.00 6.52 3.36
0 A 3E BT R Y SOC ¥ The additional SOC storage/ (Mg C/hm?)
12.51A 0.00C 11.18A 4.02B
B SOC i Total SOC storage/ ( Mg C/hm?)
106.74B 88.59D 158.52A 93.11CD

2.3 BHED SO A W R A R

RFEHEF 2T SMBC 5 i B e UR B2 (35 I mi B AR (B 1), B AL 3 Aot e AR | i S pk Ak 21
THERERZEENS ., LM EHAE0—10 em L)Z HBELE,10—20 cm +JZH) SMBC &34 0—10 em 12
FEAR T 221.78 mg/kg, I DP SH LF &b AR FLAEAK YK by 49. 02 .99. 42 mg/kg 1 71.56 mg/kg, SMBC )
HIBIERAE S Nyamadzawo 25 OBFFT 45 R — 3, SMBC T Bk IE TVEWIARIR AR 222090 L) KA HUAERE (Y
AP ARG BT B A B Rt HLAIE , BT LA S B R B AR VT SMBC 145 T 43 41 22 57 0 B2 R34 1 3%
UL DA IR Z2 19 53 AT AN TR BT 88, 55000 1 TR 19 SOC 1351 1hg 43 A1 2 5 S PRLAHABL

m & 1 AT RLE 2R ERHE 2] SMBC 1922 516 382 K, B 25 - TR 2 (0 38 fin i A, 78
0—10 em +J2, ZBVE G SMBC & fdi 5, &K HPARRAR, 3 Z I 25k 318. 00 me/kg, HLHIFE 2
SYHTRITL,TE 0—10 em )2, Gk BAFAL 2 fa] Y 22 5735 B 2 F HEKSF (P=0.003) e HE 5 42,
FAE5 B L B (4 22 AN B35 (P>0.05)  HF PR G R 38 F SR AE AR R B P oA T
T2 AR TREEY R A AF A ERT BB T, R HEANEA MU B 5 A WU A8 T2 22 L S bE
T HERFL ALY T A /1S SMBC & s I, B IS B3R )Z SMBC & it b R TRIPE. (B
Bl IR BE IS, e B 3T SMBC 5 i BT i B AL BRI A LA 021 , R 2 32 i
TR, 45 b B X ] 14 25 S 2 )

0—60 cm TIEIREE P, LM Ab38 SMBC & 5 5, - 3{E F 258. 88 mg/kg, S8 J5 KK /& SH(213. 23 mg/
kg) \LF(159.71 mg/kg) Fl DP(144. 08 mg/kg) . HIxT T BI#k+1E, 5 HFHH275 T SMBC 197 % , Nyamadzawo
21 Pandey 25 F1 Franchini 257 % SUBHEREAR T SMBC (35 i, LM LF & SH ZbFRAHER 2 ZA/EY 5%
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FEMH T DP ANEE KA 1 2 A WL EHE R U W SMBC/(mg/kg)

W% 1R , R A 42 AT B0 B 8 SMBC 0 M0 200 300 400 50 600
WIS Wi R 5 DP A EAH ., LM Ab B -

UEMIRCRIN S AN B O LR 4 ) or

RS R B 50% DAL, FHenpugsegs i £ |
FKAMRTRIE R B RURE (LRSI 25, 4% 34. 8% . 8

7. 6% M29. 9% . TiH, ZAERHEFRRIRAMIE. 1 2

B, SORFIR B % 35,10 em WLF HZMRANM 6% — £ 4]

15% AYBEMIAG SO BRI 50— 120 &, Py Kmein T sh
B 2— 5 4, OB B 5% — 10% | AR K U 0 D
6% —15% ", HEERUEYI BRI £ | A kR 60l

JEE TRV 1 1 5 A S VE AR R O 5 R A5 2B A F 1 REHE KT SMBC AT AT
i%%ﬁﬁz%{ﬁ‘l’i%,%ﬁ%’f’tlﬁjﬁf%o Fig. 1 The vertical distribution of SMBC under different
SMBC /& SOC I BRI 43, AR SOC %% tillage systems
fLid F2, 15 DP AL FHAR [G, SH 4b B0 SOC 5 FEAE T DP. A/KIITARSH, K SLATE LM, ZAEGbl; L, (e
18% ,SMBC & &1 T 48% ; LF 4LFH SOC SR IFK T
10% ,SMBC F 34T 11% ;1LM 4b3 SOC &5 T 56% ,SMBC & &350 T 80% , W.4%, 5 SOC MLk,
SMBC X #FE 7 AR LT A ek, X SRR T4 AR A1
2.4 BT RO IR R R
TR AR SMBC 5 SOC SRR E 0, 2 3 nTLUE 3, & HEE 7 20F 3ok Pt i 3 B o A
BRI R, KRR 23 ST e B e 3 & BE 7 U R MR 7E 10—20 em 255 i
R, X 5 RIS AA P e ) P UK RS BRI 45— 30, th T SOC I SMBC 5 s e B il 1 A8 Akt A v 22 3]
A R BE N IR) TSRO A MR 4 2% 5 76 0—60 om TIEIREE N, SH AL - S8k W i e s, 39
H1.76% SRIGHIURE LF(1.27% ) . LM(1.09% ) F1 DP(0.98% ), 47K H PAVEMUAE: YR B % T K R4tk
(P = 0.036) , UtW] DP 4bBIAARHE /K (1) + R85 F TA WL R R (R R T b AR i i 48 5 5 1l SH
Ab B A A B IR SR T A ML R B B R TR A s 4R e

R3 4WHEFTITLEMEDE %

Table 3 The profile distribution of soil microbial quotient under four tillage systems

3B Soil depth/cm DP SH LM LF
0—10 1.09 1.77 1.20 1.36
10—20 1.76 2.38 1.52 2.10
20—30 1.21 1.55 0.97 0.67
30—40 0.63 1.78 0.88 0.69
40—50 0.66 1.79 1.02 1.53
50—60 0.53 1.28 0.94 1.24

FEREEF N FERR R 30 78 g b S R A P Bl 0 T2 L Bl A A ik sl 4 ke Bl o A 0079
2, AR R — LU, REAE s S /e 1l FH 26 0 O0f AN ) A AL Bk ) L EAT LU o B A — L8 R L, £
SRR T R A Ay Y b S e - b R FE R S X - S RS A SR b S s BRI b SRR Mk
23 LU 1 3 e, R 2638 i 3 WL 2 o R AE W R i R AR i N O T A 0 A e
FEP ARV R AR R HIGE A — SR8, A B, A 0 A P A2 A P i 7 B ek
ATLLHR SOC AR ATy T ) HWA BTN, 3 MR EAR ARSI R DA LR S R MR R
AT B 53T F T, A P R S A LR I AR AR — 2, TR AT R X <y e A RIS A i d
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8 AR AR AT A DA B AR AL B SRR AR, 24 1 33 L ) A2 AR I A R I BISPRRAS N 12
FbR BA —E B AT 02 A LA B 1 PRSI 5 LU HLER S o AR AR . AT i
HIE BAHFIE 20a AUBFFEDD S0 AERIIABE T, A PR AT REC A 2 TR EPIRES
2.5 HIERCEYAYIRR S IR WA A B

SMBC 5 +5EF2 7 (AR SCHE /BT 25 SRR (%6 4) ,SMBC 5 SOC &% Bl & &0 A 58 26y 2
Wl FIEHIE (P <0.01) , SAHBELA B E EAHE(P=0.03) , 5T AMAFIE—3, #E—HESE SMBC 7] L)
VRN AL - HERE ) RO BURIA 1, RBTE—E R 487 LR R RIAE Ty s ik, 3= Wy PR A ot s
ARAEER 2 LM B IR 0 WG ER A R | I A5AL) R4 A LRI FIK o 35 e e ) 48, B SRR E W s fe 41t
PR ASE A A T IR AR

x4 TEREMEMERS TEFSERMOEXYE

Table 4 Correlationships between SMBC and soil nutrient indices

TSRS R R [HIEPSA R P
Soil nutrient indices Regression model

H LI Soil organic carbon y = 29.51x + 8989.80 0.699 <0.01
4% Total nitrogen y = 2.52x + 829.21 0.763 <0.01
WA Alkali-hydrolyzed nitrogen y = 0.17x + 66.47 0.705 <0.01
4T Total phosphor y = 0.40x + 218.65 0.758 <0.01
H W Available phosphor y = 0.08x + 4.84 0.747 <0.01
275 Total sulfur y = 0.73x + 185.53 0.853 <0.01
A3 Available sulfur y = 0.03x + 9.46 0.610 <0.05

3 Hig

H 5 7 b X5 € R K (19a) BOAFAE SE 336 & B, SOC i SMBC & 4 7 el 1T | B A B 19
T FL BT PR AR T & R AR A U B e , e BR AR T2 B R Z R R . SHE 3 FhbkE
F MG K22 VR e BRREAE G I SOC & BRI BELL S SMBC 5 &, J2 4 o 58 (0 K R A BILRK LA 2 438 i &t
A R

S OUKAR A BEE AR B A SR WU R S DL & AR A A — 20, PR AR D B e o
TR AL PP R PME AR M, 7E SOC IR FPHAFAPIRS T SR SOC BRI rI BES 4. AR MY
FWY,SMBC 5 L HEABLAR | A58 B0 0, 2 A IO | 2B B A A AT AT AR A O A S, T A4 D SR AE L S0
TR T
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