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Effect of tillage and residue management on dynamic of soil microbial biomass

carbon
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1 Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China
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Abstract; The long-term impact of tillage and residue management on soil microbial biomass carbon and, soil moisture and
temperature was studied in a cinnamon soil in northern China over the maize ( Zea mays L.) growing season in
monoculture. Soil microbial biomass, the active fraction of soil organic matter, plays a central role in the flow of C and N in
ecosystems, responds rapidly to management practices, and serves as an index of soil fertility. This study was to investigate
the effects of different tillage-residue practices on soil microbial biomass carbon dynamics of maize after seven years of
conserved tillage practice. Treatments of conventional tillage (CT) , no tillage with straw mulch (NTSM) , and tillage with
all straw return ( ASRT) were considered, and a randomized complete block design was used to lay out the experimental
plots. The results showed that conservation tillage practices (NTSM and ASRT) had a noticeable positive effect on soil
moisture content. The NTSM and ASRT treatments increased the soil moisture content by 18% , 22% , 29% , 21% and
3%, 10% , 12% , 13% at four physiological stages of the maize ( seeding stage, jointing stage, filling stage, and
maturation stage ). However, soil temperature were decreased under NTSM and ASRT compared to CT at both depths,
especially at 5-cm depths where significantly lower values were observed (18.12, 18.76, and 19.44°C under NTSM,

ASRT, and CT treatment, respectively). The dynamic of microbial biomass carbon in the whole growth period rapidly
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reaches a peak at the jointing stage and then begins to decline and tend to stabilize. Soil microbial biomass carbon was
significantly higher with NTSM and ASRT than with CT in the arable soil layer at different stages. The values under NTSM
and ASRT increased by 70% , 40% , 85% , 30% , and 10% , 20% , 15% , 15% at seeding stage, jointing stage, filling
stage, and maturation stage, respectively. There is a positive correlation between soil microbial biomass carbon and soil

moisture and soil temperature.

Key Words: soil microbial biomass carbon; tillage treatment; soil moisture and temperature
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Fig.1 Soil volumetric moisture content under different tillage practice
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Fig.2 Soil temperature dynamics at 5 cm,15cm and 25cm depths(2011)
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Fig.3 The soil compaction in different tillage treatments
F1 FREHEREEN LBEENHRSEMNZ N
Table 1 Effect of tillage practices on soil organic carbon/( g/kg)
o SEREFEE  RBREFRR W RABHE - LERFCH PR S WAL
I/ cm . . . TRIE/ cm . : ;
Denth All straw No tillage with Conventional Deoth All straw No tillage with Conventional
P returning tillage  straw mulching tillage P returning tillage  straw mulching tillage
0—5 17.1b 20.6 a 16.5 ¢ 5—10 17.0 b 18.8 a 16.3 ¢
10—20 16.8 b 17.6 a 16.0 ¢ 20—30 16.2 a 16.3 a 15.7 b
30—40 11.6 a 11.8 a 10.2 a 40—50 6.7 a 7.5 a 7.4a
50—60 6.2 a 5.4 b 5.4b

INE FREFRIR ] — JZ AR [FI AL BRIRITE 5% 7KV 1 14 22 5 W 25

2.3 AFEMAEREE T TR YR i A2 ik
IR YR ) 220 S T SRR AR RE RIS S PRI RS S SR A e X

AN [ BRI ARE i 2 2 BN A

e [17-18

iy

R2 TREMERETHLEMEMER (ng/ke)

Table 2 Soil microbial biomass under different tillage

Lo DRI (KR 2) A AL ER R W i B AE TR N R

Fisf 1] Qb3 IR Depth/cm
Time Treatments 0—5 5—10 10—20 20—30 30—40 40—50 50—60
T Seeding stage ASRT 114 (4) b 124 (2) b 112 (5) b 55 (2) ab 34 (1) a 22 (9) a 13 (6) a
NTSM 184 (8) a 144 (7)a 146 (8)a 84 (9) a 39 (8) a 26 (2) a 16 (2) a
CT 108 (3) ¢ 105(3)c 88 (6)c 42 (3)b 20 (5) a 19 (3) a 16 (5) a
47 Jointing stage ASRT 263 (18) b 253 (13) b 213 (6) b 156 (3) a 147 (14)a 83 (8) a 32(5)a
NTSM 319 (12) a 280 (3)a 248 (8) a 187 (18) a 164 (13) a 89 (12) a 34 (3) a
CT 230 (17) b 203 (4) ¢ 190 (6) ¢ 143 (3)a 112(4)b 79(5) a 25 (4) a
I Filling stage ASRT 140 (9) b 124 (4) b 90 (2) b 60 (5) b 60 (3) b 27 (2) b 12(2) b
NTSM 220 (18) a 195 (7)a 169 (3)a 125(4)a 118 (6)a 52 (2) a 23 (3) a
CT 123 (5) b 72(6) b 66 (8) ¢ 46 (6) ¢ 37 (3) ¢ 20 (7) b 16 (5) b
Y] Maturation stage ASRT 130 (11) b 114 (6) b 107 (4)a 91 (2) a 75 (7) a 47 (4) a 23 (3) a
NTSM 145 (5)a 132(5)a 109 (3)a 95 (4) a 78 (1) a 47 (9) a 26 (2) a
CT 116 (13) ¢ 105 (9) ¢ 85 (7) b 66 (9) b 58 (5) b 36 (3) b 18 (5) b

] —F i) — 2 B B FRAREER P<0.01 KV LW 22 5 W3 355 NI BUE bR 2% ; ASRT: Rt fEFFA H All straw returning tillage; NTSM : £
BEFEATH TS No tillage with straw mulching; CT; FHUBFE Conventional tillage

http ; //www. ecologica. cn



1314 A E = 33 %

U AR AR AL R, B RE 2 A 75 A A | 30 W il 1 el b T 76 SRR A B e A B K 3
e SRS TR T %, ARRIBHER i T ek i b R R B R B I

BFZ(0—20 cm) S FE i bR AR B W10 2 5 TR G HHE 5 2 i id 1AL 4> ik W AR 38 i 3 = TR
GEHHEALEE ;20 em LATF +27E W ST WIS OB 2 M 22 R B3 e R et 5 B s T il i
SE5HHE, 2Rt WS EEHEZ RIJC N 225 fE AU R 55 5 2wk AP TC i 3525 7 P b 21
B0 TR G PR B
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I I I o B AL SR EAL B 70% | 40% . 85% 1 30% , 4=t id FH A3 1) HU AL e Bk AL B g
H10% 20% 15% F115% , R _EAS[FEREE AL BEAEBRZ X6 - 58004 9 m i i (i 35 B2 LA T AN i 3

R3 TEMEVER GRS GRE.EXEZEBEXST
Table 3 Correlation between soil microbial biomass carbon and soil organic carbon, soil volumetric moisture content, soil temperature and

soil compaction

A LA TR R 3K

. g 9E iy Jog B 7

Ui H Item Soil organic Soil microbial Soil volumetric ,j: etk j: ,ﬁ,—%*f;
. . Soil temperature Soil compaction
carbon biomass carbon  moisture content

A B Soil organic carbon 1
+ 3 AE YRR Soil microbial biomass carbon 0.9854 ** 1
+ 427K 43 Soil volumetric moisture content 0.5061 0.8753 ** 1
+ IR Soil temperature 0.4138 0.5823* 0.1374 1
+ 43 52 Soil compactionC 0.4835 0.4128 0. 1087 0.1568 1

#* P<0.05 = *P<0.01

3 itig

o bHE e 5 A it A T AL BT G 2 R A IR R AR R K S 3 W B ) K AR IR T FE KT
B RR /A B T RO AR EA B R RIS 3 2 e bb i 55 5 2 e IAEAF 0 200 R 1K, dbe =5
RERS B = IS K&, EEUE TR AL G  FEE YR A T LIS R B K 728 0%, g s a2 -4
K BN BROK ORI VE T, BREE AEF R e VR B 55 BRI, Z8 s VR A 28 i b o 4 2 e
A7, FE AT 5 A 28 8RB W 555 |, 3 2 R e 2 BT I (7—9 ), S B 35 A0 3 25 /K RE T 3 LB
2 R P R e B T RIS R AR T 8 R 2R AK s s A AR S e TR Ak 3
W2 SRR K BKMEREAR L SR BV RS e X HERE () ) = BB AE R, S bk 26 5 A B T Ak
PRAE FOKFTIIA W35 09 BRI , 4 i B AE IS 09 R IR B AR B B IRAE T o B 2 A 3AE K
KHEIATIIREAR 1. 32 °C, ik HALFEAL 0. 69 °C , HLJFE R ] GBS 5 174 35 i 7E - 583 1P i — 8 ¥y 21 pH
B J2 P AR ISR BH R 53, BELAG: 138 5 AU ] Bk R sg 8 , IR B2 H A8 AP 38R B I BRI AT RE 23 B4
Ik, AR T A DU R ER IR B B AR TR A1

TR AES RS, TR Y RAEAEY A B N Sh 78 A 22 BB 264 (TR VAR A AR K
GERFRIZER W, AP AGRUED VT2 AT ST 2K S5 UeE Y= A /B RTE HLA B FCRR
o EAEMAR T AT, DR > 5 /K S IR 23 BRI A A W i % 30 B0 AR W il Y 38 Bk it ad s i,
SR AL BRI 23 FEi 7K, R S S 3 HICHE 25 32 SIS R T3 P i sh SRR AE i it . AR ISR
2R K 5 IR E Y R Z R R R B, R E T E KRR AR T S R IR [ i 2k
AU 2 IR 144 A 087 T HEERUED & C N & i R H 5433 MR B 1 e R 45 RIS
JER B - SR ) R e 5 PR R IR T ARG A S S M A i s — R A A I O
ZH B T3 2 52 3 52 Yk B 5 M SR HC ) ORLEE B T e i e AR K B B R R 2 —, b Y
T 2 BRI TR 25—34°C 22 [0), Rtk 4= S8 BE sz e A HLBT AR R 5 40, 32 0 AR AL AR Rz 8h 55, (B
SR B XA 0 A e R D 1) 458 4 SR Veerburg 45 %2 B R - R B R i A s pE g A
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AN B IR FE (W [ 2 E FH A Clnsg A A4S ) | RAT Y HAL TRAR (KT 6°C) 34 (35°C LU L) i IE i
T, A A A W A KR Bk - S T Sl BRI R 5 DR A AR YRR R
WRRE R ABIFSE o Bl Wi 5 K 40 RO MR S 2 DRI mT DA e G B 7 55 15 4 i TH A B S AR
THOK A BT R YRR S RS . R E Y bk SR ARG B (3R 3) R LAY
e B A IR T R AR, A e B MR S ML B R A AR ORI B R A R I
FA K, 2 5 I 5R)2 T RSN Bl EORTER R MR R TN A A

A B W 5 R Z HIERUE YR RS S TS E 2 T RIERCE Y DU R SR RF R Oy 32, A
Al B R T EHAE— T AR, AL s )2 M AR IR R R AR R 2 e AN T R M R
AR R TR . [RIRHES Bl 32 R R 2 Do TR 12 RN sk &K & k4
T AR R AU IR T A SR O ) AT A AR SRR, U Wi S K A RE (R
TESEMADCE (R 3) o MIAEGERMESME T, RIEZ 20 S, i SIS AR5 B, i A4
AL B fl TG R, DA S SR A ML A o3 A, AH I SRR W e e i Ik, A A AL P28
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XS AR S R RAR— 3 A W R AR A F I Sh A AR e BT A K
A B IR (BT ) IR B 0 SRS TF IR R B, IS TP 22, 5 R0 NS AR AL FE 35 00 - S R 2
A E W R B K R P B 2 TR R SR TR PR R T A A S A B W AR A 4
T —8hE, HERUE YRR SR FRE SEY A KA B — R R B FoRAE IR 3
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AR SRS i 2 W | SORAVEMRISCSR o3 f5c 22 H I G2 P d i A 385 A R i AU e AL S8 30 . oK ZE
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