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Soil Microbial Community and Enzyme Activities in Greenhouse with Different Cultivation Years and Planting
System
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Abstract : Soil microbial community and enzyme activities of selected protected soils in Kunming suburb were determined for illustrating the
effects of cultivation years and cropping system on soil quality and soil quality degradation. Results showed that the amount of bacteria, actino—
myces, total microbe and B/F as well as catalase, urease, sucrase activities of soils increased in the beginning (4~6 years) and then de—
creased with the cultivation years, the peak of those were observed with 6~8 years protected soils and the lowest were with 20 years protected
soils. The amount of fungi continuing increased and the Shannon—Wiener diversity index, Simpson diversity index continuing decreased with
the cultivation years. In relation with crop rotation, flower—flower crop rotation system was most beneficial for increasing the amount of bacteria
and actinomyces and catalase, urease, sucrase activities of protected soils; Vegetable—vegetable crop rotation system was the least beneficial for
increasing those of protected soils. Results indicated that in the early years of cultivation (4~6 years), the quality of protected soils were good,
but after 6~8 years cultivation, the soil microbial flora gradually become imbalanced, enzyme activities decreased, and soil quality and productiv—
ity deteriorated. Crop rotation practice could regulate soil microbial flora and improve diversity and stability of microbial community and soil
quality.
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Table 1 Change of soil microbe populations and diversity in greenhouse soil with different planting age

TR AE R RE R A/ i E%T/ . TR/ . ﬁli%;‘é\ﬁ! B/F [LE/ Shann()aniencr Sim}‘):fon A ShannonM
x10° CFU-g" x10* CFU-g" x10° CFU-g" x10° CFU-g"  x10? =24 R YIS REFR R
0 4 30.36e 7.81e 48.19d 35.26d 3.98b 0.414a 0.377a 0.240a
2 3 36.35¢ 10.61ce 65.04¢ 42.96d 3.69bc 0.443a 0.403a 0.262a
4 4 63.37c 12.97ce 108.76a 74.38¢ 4.94h 0.429a 0.390a 0.253a
6 3 91.57b 15.13¢ 77.22b 99.44h 6.50a 0.285h 0.259b 0.147h
8 9 152.55a 23.06b 71.98be 159.98a 6.79a 0.196¢ 0.179¢ 0.090¢
10 3 79.58bc 32.42a 31.05e 83.01be 247cd 0.185¢ 0.169¢ 0.080¢
20 11 37.35e 35.05a 9.70f 38.67d 1.09d 0.172¢ 0.157¢ 0.069¢

PR RNG TR 0.05 K F 25 04, R,

Note:Different small letters in the same column indicated significant difference at 0.05 level. The same below.
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Table 2 Change of soil enzyme activities in greenhouse soil

with different planting age

T il Tt eI
AEBR/a %L (0.1 mol - L'KMnOy/mL-g™) (NH+-N/mg-g”) (% #5/mg- ™)

0 4 4.00d 3.71ce 14.88bc

2 3 4.40d 3.68ce 18.80b

4 4 6.18b 5.19b 20.90b

6 3 7.60a 7.05a 30.85a

8 9 5.40¢ 5.45b 21.02b

10 3 3.90bd 4.44hc 16.32he

20 11 2.80e 2.72e 991c¢
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Table 4 Change of soil enzyme activities in greenhouse

soil under different planting systems
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L'KMnOy/mL-g™) mg-g™) Hi/mg- ™)
EAE 18 4.60b 4.41b 10.80¢
FERE 18 5.96a 5.57ab 15.26b
Se-{EsefE 18 6.36a 6.34a 17.51ab
w—AeerE 18 6.81a 6.73a 19.13a
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Table 3 Change of soil microbe populations and diversity in greenhouse soil under different planting systems

] B éﬁi]j[il‘/ 7 E_jli;‘sl‘_/ ) }J)’(gﬁrﬂ/ ) ?ﬁﬁﬁi% E‘ﬁﬁ{/ B/F Shannnn:Wiener Shannon‘ Sim}‘)SOH
x10° CFU-g" x10* CFU-g" x10°CFU-g" x10° CFU-g" LA i Y5 R AL BAL

AR 18 47.85h 33.63a 36.42¢ 51.83b 1.98b 0.303a 0.276a 0.151a

H-ERAE 18 70.05ab 23.84h 54.27h 75.69ab 3.83a 0.314a 0.286a 0.164a

SE—ERAE 18 82.30a 20.70b 67.73a 89.28a 4.97a 0.322a 0.293a 0.172a

i (e 18 92.52a 20.50b 80.14a 100.74a 5.55a 0.324a 0.295a 0.175a
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