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Effects of conservation tillage on soil microbial biomass and activity
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Abstract Conservation tillage can play an important role in minimizing soil erosion and improving soil quality. The function
of soil ecology system is mainly controlled by soil microorganism which is one of the most sensitive indicators. But the main
difficulty of the utilization of microbial indicators was the lack of knowledge about the relationships between soil management
and characteristics of soil microorganism. Further the baseline and threshold value for each indicator were still unclear. It
is critical for soil management to study the effects of conservation tillage on soil microbial characters. This experiment was
carried out at different time after tillage in order to elucidate the effects of conservation tillage on soil microorganism from the
aspects of time and space.

Six treatments were exposed as conventional tillage with no straw returning CN  conventional tillage with straw
returning CS  subsoiling tillage with straw returning PS  harrow tillage with straw returning HS  rotary tillage with
straw returning RS no tillage with straw covered NS . Soil microbial biomass C active microbial biomass and soil
respiration rate were studied with methods of substrate induced respiration respiration curve mathematics analysis and CO,

emission amount respectively.
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The results showed that conservation tillage had higher soil microbial biomass C in 0 —10 cm soil layer than in 10 —20
cm soil layer while soil microbial biomass C of conventional tillage in both soil layers were almost the same. Straw
returning significantly increased soil microbial biomass C at seeding stage over-wintering stage and erecting stage but
reduced soil microbial biomass C at anthesis harvesting stage. The microorganism in 10 —20 c¢m soil layer of minimum
tillage with straw returning could regulate the supply of soil nutrition. Conservation tillage enhanced active microbial
biomass in 0 — 10 c¢m soil layer. Straw returning and conservation tillage increased soil respiration rate at over-wintering
stage and erecting stage but reduced soil respiration rate at anthesis and harvesting stage. NS had higher respiratory quotient

gCO, in 10 —20 cm soil layer and CN had higher ¢CO, in 0 —10 cm soil layer. Microbial biomass C and soil respiration
rate were important indicators of soil microbial characters. But further research is necessary in time effects of tillage

treatments on soil respiration rate and microbial characters.

Key Words conservation tillage microbial biomass C active microbial biomass soil respiration respiratory quotient

4
1
1.1
2004 10 - 6
CN CS
PS HS RS NS
10 ecm
20 cm 40 cm 25 cm 15mx8 m=120 m* 3
20 2005 10 16 90 kg/hm’ 160 kg/hm* P,0,150 kg/hm’ K,
0105 kg/hm’ 80 mm 120 kg/hm’
1
1
Table 1 Soil nutrients content of the experimental field
Organic matter g/kg Total nitrogen g/kg Total phosphorus g/kg Available phosphorus mg/kg
11.02 0.8138 1.760 81.95
1.2
2005 ~2006 0~10cm 10
~20 cm 4 °C 4 d 25 C 24 h
50% 25
C 7d

http //www. ecologica. cn



3386 27

1.3
1.3.1
5¢ 5 ml 10 mmol/g 0.025 ¢ 22 C 2h  CO, N
1.3.2
lg 0.4 ml 20 C 24h  CO, ¢
1.3.3 Co,
S¢g 28 C 24 h CO, ’ CO,
GXH-305
1.3.4
6
2.1
2
Table 2 Soil microbial biomass C under different tillage treatments mg/100g
Laye Seedi Over-winteri
e Treatment ceamg ver-wintering Erecting stage Anthesis Harvesting stage Mean
cm stage stage
0~10 CN 14.90c¢ 12.76d 18.07e 26.19e 24.29d 19.24
cS 31.51a 21.08b 28.20d 34.26d 22.54d 27.52
PS 16. 80bc 26.99a 27.35d 73.21b 40.84c 37.04
HS 13.59¢ 17.49¢ 32.55¢ 106.37a 58.71a 45.74
RS 30.84a 26.02a 39.32b 60. 84¢ 52.43b 41.89
NS 20.41b 15.79¢ 50.79a 58.63¢ 40.15¢ 37.15
10 ~20 CN 17.18a 26.30b 14.10b 45.97a 25.26b 25.76
CS 18.91a 32.15a 22.15a 41.09b 24.20b 27.70
PS 10. 16b 17.66¢ 13.10b 33.04c¢ 23.56b 19.50
HS 19.49a 10.98d 9.57¢ 38.72b 22.14b 20.18
RS 21.04a 6.96e 15.80b 19.91d 31.25a 18.99
NS 8.52b 8.62de 5.26d 23.19d 15.20¢ 12.16
P < 0.05 The value with different letters in the same row and same soil layer meant significant

difference at P < 0.05 level

7 2
0 ~10 cm

10 ~20 cm 10 ~20 ecm

0~10 c¢m 10 ~20 cm

0~10 cm 0~10 cm

181.05% 10 ~20 cm

98.25% 10 ~20cm

10 ~20 cm
0.706 0.608
2.2
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Fig. 1 Soil active microbial biomass under different tillage treatments
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Fig.2  Soil respiration rate under different tillage treatments
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Fig.3  Soil respiratory quotient under different tillage treatments
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