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EXK (Zeamays L.). TBAEMBREELRBEGRT L H RER), BITRHTAE A IRA) AT R
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Fig. 1 Average soil microbial biomass carbon in the 0—20cm soil layer for

CT and LNT through the entire growing season
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Fig.2 The relationship between predicted root growth and measured soil microbial biomass
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Table 1 The averages of biomass C for the different soil depths, spatial locations, and tillage systems

TRy RE
Soil biomass carbon( mg C / kg)
BE e g ik KI5t
Depth Conventional tillage Long—term no—tillage

(rll el 1/4fT L fTlEl Tk 1/4%7E 17

Row Quarterrow Interrow Row Quarterrow Interrow
0—5cm 160.4 163.7 146.8" 164.2 238.5" 175.5
5—20cm 167.9 167.9 167.0" 141.7 148.1 133.5°

W+ HERBE(P<0.05).
FT2 ANMTRIEBAFRS AR, TIRREF MM T4 Y5k

Table2 Averages biomass C for the different spatial locations, soil depths,

and tillage systems at four sampling dates

TREYRE
BEH FEAME Soil biomass carbon( mg C / kg)
Sampling  Spatial 3%, 27 %k 14F %tk 15

time location Conventional tillage 1—year no—tillage 15—years no—tillage
’ 0—5cm 5—20cm 0—5cm 5—20cm 0—5cm 5~—20cm

fikt 552" 140.6 238.1 72.9 228.7° 60.3

160 X 1/4%7 64.6 136.3" 207.4" 717 164.3" 61.2
71 61.8 135.7* 205.2" 46.3 199.0* 64.1*

Ty 61.5 135.7 214.5 68.7 189.1" 61.7
Tk 244.4 _165.9 180.2" 2349 240.2 169.17

189 X 1/4%7 227.4 170.3 198.5" 199.2° 236.5° 170.2
118} 283.5 156.5 218.1" 170.17 229.8° 159.7*
T 245.7 165.8 198.8" 200.9° 283.8 167.3*
Tk 182.7 . 165.8 150.5" 253.5 ‘ 2109° 165.0°

218 X 1/4%7 182.6 173.8 159.3 203.5 237.0° - 1925
118 194.6 179.0 183.5 157.7 236.0 1958~

T3y 185.6 173.17 173.27 204.5 230.2° 186.4*

(rllel 204.7 194.4 130.2* 172.9 132.7% 150.9*
247 X 1/477 197.8 187.5 127.07 174.8 180.5° 149.8"
1T 202.1 178.9" 103.4" 140.9 160.2" 14827
1y 200.6 187.0" 120.0” 165.8 160.0* 149.77

HE:Rb*» WERBE(P<0.05).
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Fig. 3 Mean soil microbial biomass carbon in the 0—5 and 5—20cm soil layer for CT throughuut

the entire growing season
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Fig.4 Mean soil microbial biomass carbon in the 0—5cm soil layer at interrow antd quarterrow position for

LNT throughout the entire growing season
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Table 3 Significance levels for the analysis of variance of the monthly soil biomass carbon measurements

W HE Depth 0—5cm #E Depth 5-20cm
AR - IR IR ’ FHFRBE
BEE B BE¥HH
Source of BEKFE BEKT
o DF :
Variation Source SS Source SS
Total SS Significance level Total SS Significance level
g 3 0.292 >0.001 0.346 >0.001
e 2 0.054 >0.001 0.028 0.001
=R B 2 0.006 0.036 0.003 NS
B [8) % B 1 6 0.323 >0.001 0.110 >0.001
B [R) x 23 [l 6 0.012 >0.001 " 0.001 NS
BHE x =R 4 0.004 NS 0.002 NS
A ] > BEAE x 22 ] 12 0.028 >0.001 0.002 NS
S 0.719 >0.001 0.546 >0.001
0.31
0.2t
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Fig. 5 The spatial probabillty distribution function for tl;e CT 0—5c¢m soil biomass C on day 160
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Table 4 Spatial statistical parameters of soil biomass C

TEA YR
PR Gt B Soil biomass carbon (mg C / kg)
Sampling Statistical et b1 HE 15 4E
time parameter Conventional tillage 1—year no—tillage 15~years no—tillage
0—5cm 5—20cm 0—5cm 5—20cm 0—5cm 5—20cm
B 61.5 135.7 214.5 68.7 189.1 61.7
160 X inifEE 30.1 28.2 474 29.2 © 416 24.1
W #HE 08" 0.5 -0.7* 0.0 0.0 0.7*
¥ 245.7 165.8 199.8 200.9 238.8 . 167.3
189 X bRMEE 57.4 58.8 323 31.2 33.5 21.1
ERY: s 0.5 08" 0.5 C02 -0.7* -0.7*
bof 1 185.6 173.1 173.2 204.5 230.2 186.4
218K ARMEE 40.3 349 63.0 61.4 20.9 34.1
TRFHE 0.5 -0.5 0.4 1.0 —-0.2 -0.3
WiE 200.6 187.0 120.0 165.8 160.0 149.7
247K X 274 37.2 249 20.7 34.4 17.9
1 34 E 0.0 -0.2 0.4 0.9 0.2 —-0.3

T RPr HERBEWP<0.05).
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McG: 11(1986) 5, T3k 4 & B aeis il e ERSBTHT. Wik, 5
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#AL B 0—5cm F 5—20cm 2 Var. (B) 56, Var. (9) 2 B E X (P<0.01), XA
RS, T KA S BMERBEYN L EEYHREBNTR. FHEKES Var.
(B) Bk, XRHFAT L TR /KEREMN TR TREARFIIEN. 52,
REKBZRAE ERZERIMK, Var. (0) 5 Var. (B) LEEZ I8, E— & W 2 B,
K P A Y S B B S E R TS KB SRR, W EH NS 5%
A ERTIK R TRERA X, FRHELERO. Var (B)F Var (0) A2 8] 5%
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Fig. 6 The spatial probabillty distribution function the CT 0—5cm soil biomass C on day 189
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Table 5 Correlation between the index of spatial variation of soil biomass and the mean and variance of soil

water content over the growing season

AR
Correlation coefficient,r
ot Y &y -
Soil EGd s L RAEYRBETR(CT) K ath BB BTRONT)
oil water
Conventional tillage,Var.(B) Long—term no—tillage,Var.(B)
(0~20cm)
0—5cm 5—20cm 0—5cm 5—20cm
KT IHEE) -0.10 -0.28 -0.83" " -0.72**
K43 AE B (Var.6) 0.33 055" 079" " 0.75""

H:Ehr HEREBE P<0.05, *x x JEREE P<0.01,

3 % {7

LK BB 5E58E: 0—20cm + /2893 + 884 P ik B B v AR fh i Bk .
K5 0—Sem +REEIMHEHMBAEET 5—20cm LB, EHLEEEY
AT B, 0—5cm L EH 5—20cm T EMNAEYRER, BEHTHEESR.
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EFFECTS OF TILLAGE ON DYNAMICS OF SOIL BIOMASS
CARBON

Zhai Ruichang and Zhang Zhiyi
(Hei longjiang August First Land Reclamation University, 158308)

R.G.Kachanoski and R.P.Voroney
(Department of Land Resource Science, Univ. of Guelph, Canada NIG 2WI)

Summary

The objective of this study was to examine the effects of tillage on soil microbial biomass
carbon under a crop of corn ( Zea mays L.) Soil microbial biomass carbon was measured ev-
ery two weeks and every month in conventional tillage ( CT), 1—year no—tillage( SNT) , and
long—term( > 15 years) no—tillage (LNT) plots using the chloroform fumigation—extraction
téchnique.The plots are located near Guelph, Ontario, Canada on a Typic Hapludalf ( loam)
soil.Sampling sites were in the corn row, directly between corn rows( interrow) , and half way
between the row and interrow( quarter row) . Systematic spatial differences in soil microbial
biomass carbon within and between tillage treatments were observed throughout the entire
growing season of crop. The major changes in the biomass occurred as a large increase be-
tween the time of planting and the time of silking and were correlated with predicted and ex-
pected root growth.Spatial variations of LNT biomass carbon were significantly correlated to
spatial variations in soil water content over the crop growth season.

Key words Tillage, Soil biomass carbon, Soil water



