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Table 1  Physical-chemical properties of soil in the 0 ~20 cm layer

i SALBREE ZIELIN AL £ B i A PR A
Sl Total Aggregate OM TN TP Alkalystic N Avail. P Avail. K
0i
porosity(%)  (gkg™')  (ske™')  (ske™')  (skg™') (mgkg™') (mgkg™')  (mgkg™')
ES RS
43.65 118.8 10. 96 0.49 0.43 35.10 4.55 118.9

Chestnut-drad soil
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Fig. 1 Effects of different non-tillage methods on soil microbial biomass carbon
1: 1 Seedling stage; 2: & 5 ] Jointing stage; 3: Z2 F #f] Booting stage; 4: il #2 #}] Heading date; 5. % 3% )] Filling stage; 6. i 2 1]

Maturing stage
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Fig. 2 Effects of different non-tillage methods on soil microbial biomass nitrogen
1.1 Seedling stage; 2: 4k 77 ] Jointing stage; 3: Z% f# ] Booting stage; 4. #ili #8 ] Heading date; 5: 3 3¢ ] Filling
stage ;6 ; A Maturing stage
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Table 2  Effects of different non-tillage methods on soil microbial biomass phosphorus(mg kg™")

4= FH]  Bearing stage

AEy b2
Ve Treament el Bt 2 i A HAA)
Seedling stage Jointing stage Booting stage Heading stage Filling stage Maturing stage
2006 NL 2.60 dB 3.85 cC 4.40 cC 4.80 dC 5. 75 dC 5. 57 ¢C
NLS 3.25 bA 4.05 bB 4.85 bB 5.59 bB 6.37 bB 6.31 bB
NHS 3.55 aA 4.35 aA 5.20 aA 6.47 aA 7.65 aA 7.35 aA
NH 2.74 ¢B 3.80 cC 4.45 ¢C 4.96 cC 5.86 cC 5.46 cC
T 2.02 eC 2.50 dD 2.95 dD 3.85eD 4.75 eD 4.63 dD
2007 NL 2.26 ¢B 2.64 dD 4.91 cC 6.03 dC 8.16 dC 7.51 dD
NLS 3.53 aA 3.91 bB 5.29 bB 6.58 bB 9.35 bB 8.67 bB
NHS 3.56 aA 4.85 aA 6.13 aA 7.22 aA 10. 02 aA 9.76 aA
NH 2.40 bB 3.36 cC 4.26 dD 6.16 cC 8.32 cC 8.04 cC
T 2.07 dC 2.68 dD 3.71 eE 4.53 eD 5.84 eD 5.43 eE
2008 NL 3.28 dD 5.93 cC 6. 40 dC 8.38 dD 9.40 dD 10.41 ¢B
NLS 4.16 bB 6.92 bB 8.52 bA 10.27 bB 14. 46 bB 13.03 bA
NHS 4.75 aA 7.39 aA 8.67 aA 10. 90 aA 15.29 aA 13.64 aA
NH 3.64 cC 6.83 bB 7.91 cB 8.71 cC 11.02 cC 9.82 dC
T 2.33 eE 3.53 dD 4.53 eD 5.24 eE 6.19 eE 5.79 eD

T R P EPUAR[E/NG 8K G FREBUE R 25 50 0. 05 5;.0. 01 /K- 5.3, F[6) Note: Different lowercase letters or uppercase letters suffixing the

data in the same column mean significant difference at 0. 05 level or 0. 01 level. The same below
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Table 3  Effects of different non-tillage methods on the yield of oat(kg hm ™)

Qb A4y Year
Treatment 2005 2006 2007 2008

NL 1702 eE 2 062 eE 2 114 dD

NLS 1 934 cC 2277 bB 2 339 bB

1794 bB

NHS 2 021 bB 2 359 aA 2 445 aA
NH 1817 dD 2 168 cC 2218 cC
T 2217 aA 2 053 aA 2 084 dD 2 004 eE
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Fig. 3 Relativity between annual mean values of soil microbial biomass C N P and yield of oat of different treatments
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EFFECTS OF NON-TILLAGE ON SOIL MICROBIAL C, N AND P IN PLOUGH
LAYER OF OAT FIELD

Guo Xiaoxia' Liu Jinghui'"  Zhang Xingjie' Li Lijun' Zhao Baoping' Surya N. Acharya’
(1 Oat Scientific and Technical Innovation Team ,Inner Mongolia Agricultural University ,Hohhot 010019, China)
(2 Lethbridge Research Centre ,Agriculture and Agri-Food Canada ,Lethbridge ,Alberta T1] 4B1,Canada)

Abstract A field experiment was carried out in 2005 ~2008 to a study effects of different tillage methods on soil mi-
crobial biomass C, N and P in plough layer of an oat field in Qingshuihe County, Inner Mongolia. The experiment was de-
signed to have five treatments, i. e. non-tillage with short stubbles(NL) , non-tillage with tall stubbles (NH) , non-tillage
with short stubbles and mulch (NLS) , non-tillage with tall stubbles and mulch (NHS) and conventional tillage (T). Re-
sults show no much difference between the treatments in trend in interannual variation of soil microbial biomass C, N and
P in amount. Both soil microbial biomass C and N followed a double-peak curve. The peaks appreared at the jointing and
filling stages, separately in Treatments NLS and NHS, and at booting and filling stages, separately in Treatments NL,, NH
and T while the peaks of soil microbial biomass N did at the seedling and filling stages, separately. However, the amount
of soil microbial biomass P varied following a single-peak curve, with the peak appearing at the filling stage in all the
treatments. Regardless of years or growing stages, the treatments followed a decreasing order of Treatment NHS > Treat-
ment NLS > Treatment NH > Treatment NL > Treatment T in amount of soil microbial biomass C, N and P. All the non-
tillage treatments affected yield of the crop, which declined first and then rose as compared with CK or Treatment T. Tak-
ing 2008 as an example, yield of the crop increased by 22% , 17% , 11% and 5% , respectively, in Treatment NHS,
Treatment NLS, Treatment NH and Treatment NL. To sum up, non-tillage especially non-tillage with stubbles and mulch,
is conducive to improvement of contents of soil microbial biomass C, N and P, and yield of the crop.

Key words Non-tillage; Oat; Plough layer; Soil microbial biomass carbon, nitrogen and phosphate; Yield





