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Table 1 Effects of long temm zero tillage and application of manure on soil microbial biomass C (mgkg™ ')
Treatment Zero tillage Tillage
0~ San 5~ 10an 0~ 5cm 5~ 10cm
611.4(52.3) 453.9(32.2) 530.3(45.9 469.0(75. 1)
765.0(66. 1) 494.1(41.7) 541. 8(55.2) 464. 6(46.9)
+ 757. 6(42. 6) 548.6(49. 8) 673.9(82. 1) 495.9(59.7)
+ 857. 8(89.4) 485.1(58.0) 593.0(61. 8 539.9(48. 6)
+ 991. 5(78.7) 807.3(72 4) 791. 3(80. 5) T24.7(8. 1)
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Table2 Effects of long tem zero tillage and application of manure on soil microbial biomass N (mgkg™1)
Treatment Zew tillage Tillage
0~ San 5~ 10an 0~ Scm 5~ 10cm
53.0(4.8) 29.8(2.7) .2(4.5) 34.2(3.3)
54.2(5.4) 32.6(3.2 49.9(5. 6) L1(47)
+ 70.5(7.6) 41.1(4.3 .2(7.8) 43.3(5.1)
+ 85.7(7.1) 38.5(4.0 . 8(8.4) 48.7(6.2)
+ 97.2(8.9) 58.9(4. 6 .7(6.9) 8.5(5.5)
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Table 3 Effects of long tem zro tillage and application of manure on soil microbial biomass P (mg kg™ 1)

Treatment Zero tillage Tillage
0~ 5an 5~ 10an 0~ 5cm 5~ 10cm
25.3(2.8) 17.5(2. 1) 31. 6(2. 6) 35.1(22)
5L 4(4 6) 47.3(3. 9 7(5. 1) 8.4(7.3)
+ .7(10.7) 67.4(17.3) 47.5(6.8) 47.0(6.0)
+ 65.7(9.5) 62.9(7.9 (6.2) 54.3(5.7)
+ 81 8(8.4) 54.8(6.7 85.4(10. 1) 78.7(8.9)
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Table 4 Effects of long-tem zerctillage and application of manure on microhial quotient
Treatment Zew tillage Tillage
0~ S5an 5~ 10an 0~ Sem 5~ 10cm
0.266 0.275 0.29 0.278
0.254 0.282 0. 249 0. 245
+ 0.247 0. 308 0.267 0.220
+ 0.233 0. 262 0.234 0.242
+ 0.231 0.333 0. 266 0. 246
0. 22% ~
0.34% , 1% ~ 5%,
2.5
2
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Table 5 The relationships between soil microbial biomass C, N and P and total organic C,N and available P

Ttem Regression equation '
vs y= 0.0194x + 153.67 0.915""  (n= 20
vs y= 3%. 620 Ox + 57.52 0.88""  (n=20)
Vs y= 4.0737x + 80.35 0.8%4" " (n=20)
vs y= 0.0027x - 10. 36 0.915""  (n= 20
vs y= 50.150 Ox - 25.14 0.8%8""  (n=20)
Vs y=0.5745x - 21.70 0.907**  (n= 20)
Vs y=0.0007x+ 38.98 0.210 (n= 20
vs y= 0. 600 1x+ 17. 66 0.5%" " (n= 20

.
, 0~5am
) ,

Carter M R, White R P. Determination of variability in soil physical properties and microbial biomass under continuous planted
corn. Can. J. of Soil Sci. , 1986, 66: 747~ 750

, 199, 31(3): 287~ 293
Workneh F,Van Bruggen. Microbial density, composition, and diversity in organically and conventionally managed thimsphere
soil in relation to suppression of corky root of tomatoes. Applied Soil Ewlogy, 1994, 1:219~ 230

s . . , 2000, 11(4): 549~

552
Vance E D, Brooks P C, Jenkinson D S. An extraction method for measure soil microbial biomass C. Soil Biol. Biodem. ,
1987, 19: 703~ 707
Ross D J. Influence of sieve mesh size on estimate of microbial carbon and nitrogen by fumigation extradion procedures in soils
under pasture. Soil Biol. Biochen., 1992,24:346~ 350
Brookes P C, Powlson D S, Jenkinson D S. Measurement of microbial bianass phosphorus in soil. Soil Bol. Biochem., 1982,



95

21.
22.

23.

14: 319~ 329
, 1983
Kandeler E,Palli S, Stemmer M, @ a. Tillage changes microbial biomass and emyme activities in particle size fractions of a
Haplic Cherozem. Soil Biol. Biochem. , 1999, 31: 1253~ 1264
Aslam T, Choudhary M A, Saggar S. Tillage impacts on soil miaobial biomass C,N, and P, earthworms and agronomy after wo
years of cropping following pemanent pasture in New Zealand. Soil & Tillage research, 1999, 51: 103~ 111
,1997,29(2):61~ 69
Druy C F, Stone J A, Findlay W . Microbial biomass and soil strudure associated with om, grass and legumes. Soil Sci. Soc.
Am. J., 191,56: 865~ 881
Edgerton D L, Harris J A, Brich P, et al. Linear relationship between aggregate stability and microbial biomass in three restored
soils. Soil Biol. Biochem., 195, 27: 149~ 1 501
Sparling G P,Shepherd T G, Kettles HA . Changes in soil organic C, microbial C, and aggregat e stability under continuous maize
and cereal cropping, and after restoration to pasture in il from the M anawatu region, New Zealand. Soi and Tillage Research,
1992, 24: 225~ 241
Debosz K, Rasmussen P H, Pedersen A R. Temporal variations in microbil biomass C and celluolytic enzyme ad ivity in arable
soils: effect of organic matter mput. Applied Soil Ecobgy, 1999,13: 209~ 218
> ,1996,33(2): 201~ 210
Schnure J, Rosswall T. Mineral zation of nirogen from "N labelled fungi, soil microbial biomass and roots and its uptake by be
rely plant. Plant and Soil, 1987,102: 71~ 78
Puri G, Ashman M R, Relationship between soil microbial bianass and gross N mineralisation. Soil Biol. Biochem. , 1992,30:
251~ 256
Steverson F J. Cycles of il carbon, nirrogen, phosphorus, sulfur, micronuirients. New York: John Willy & Sons, 1986
Singh H, Singh K P. Effect of residue placement and chemical fertilizer on soil microbial bianass under tropical dryland cultiva
tion. Bibl. Feril. Soils, 1993, 16: 275~ 281
, 2000, 33(1): 68~ 75
Sparling G P. Ratio of microbial biomass catbon to soil organic carbon as a sersitive indicator of changes in s0il organic matter.
Australian Joumal of Soil Research, 1992, 30: 195~ 207
Kushwaha C P, Trpathi S K, Singh K P. Variations in soil microbial hiomass and N availability due to residue and tillage marr

agement in dryland rice agroecosystem. Soil& Tihge Research,2000, 56: 153~ 166



96 39

EFFECTS OF ZERO TILLAGE AND APPLICATION OF
MANURE ON SOIL MICROBIAL BIOMASS C N, AND
P AFTER SIXTEEN YEARS OF CROPPING

Xu Yang chun  Shen Qrrong Ran Wei
( College o Resources and Erwironmentd Sdences , Narjing Agri. Univ. ,
Key Lab.  Crop Growth Regulation, Ministry o Agri. , Nanjing 210095)

Summary

The effects of tillage and manure application on soil microbial biomass carbon (MBC) , microbr
al biomass nitrogen (MBN) , and microbial biomass phosphorus (MBP) were investigated in a field
experiment, which consisted of two main treatments of conventional tillage and zerc tillage and five
subrtreatments of control( no fertilizers) , chemical fertilizers, chemical fertilizers plus straw, chemical
fertilizers plus green manure, and chemical fertilizers plus pig manure and had continued for 16 years
at the farm of Jurong Agricultural Science Institute. The crop rotation of the experiment was summer
rice ( Oryza Satwa L. ) and winter wheat ( Triticum aestivum). The results showed that MBC and
MBN in zero-tillage treatment increased by 25.4% and 45. 4%, respectively compared to those in
conventional tillage treatment in O~ Scm depth layer after 16 years. However, there were no signifi-
cant differences of MBC, MBN, and MBP in subsoil (5~ 10an) between conventional tillage and ze-
ro tillage. Although the application rate of N, P, and K in each subr treatment were equal, the cont
ents of MBC, MBN, and MBP in O~ 5an and 5~ 10cm depth layer followed the order in the treat
ments: fertilizers plus pig manure > fertilizers plus straw> fertilizers plus green manure> chemical
fertilizers> control.
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