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x1 BEHEHENEREERRAESN
Table 1 Univariate analysis of variance (ANOVA) for microbial indices
BBC FBC FB MBC
(0] F-ratio 103.94 23.82 44.40 79.54
P-value <0.001 <0.001 <0.001 <0.001
(D) F-ratio 257.20 46.41 10.38 269.00
P-value <0.001 <0.001 0.002 <0.001
(M) F-ratio 96.31 66.38 2.89 129.93
P-value <0.001 <0.001 0.063 <0.001
x (TxD) F-ratio 491 3.37 0.24 6.67
P-value 0.002 0.015 0.916 <0.001
x (TxM) F-ratio 2.7 1.6 22 2.6
P-value 0.013 0.152 0.039 0.016
x (DxM) F-ratio 0.57 0.75 2.02 0.18
P-value 0.567 0.478 0.141 0.839
x x (TxDxM) F-ratio 3.43 1.14 0.80 3.12
P-value 0.003 0.351 0.602 0.005
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Fig. 1 Dynamics of microbial indices under different management practices
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3 (P<0.05)
10
2.2 (P<0.05)

2 (P<0.05)

x2 BEHEREHMEGREZERAESH

Table 2 Univariate analysis of variance (ANOVA) for protozoa indices

Fl Ci Am Pr F1 (%) Ci (%) Am (%)
)] F-ratio 30.62 1.39 4.08 31.02 6.17 3.00 3.48
P-value <0.001 0.249 0.005 <0.001 <0.001 0.025 0.013
(D) F-ratio 68.52 24.84 24.35 77.06 3.24 0.99 1.81
P-value <0.001 <0.001 <0.001 <0.001 0.077 0.323 0.183
(M) F-ratio 60.27 13.33 43.56 71.56 0.18 4.22 0.53
P-value <0.001 <0.001 <0.001 <0.001 0.838 0.019 0.595
x (TxD) F-ratio 0.09 1.56 0.56 0.08 0.39 0.04 0.59
P-value 0.986 0.198 0.694 0.988 0.819 0.996 0.672
x (TxM) F-ratio 6.6 1.7 32 7.2 1.5 1.7 1.0
P-value <0.001 0.110 0.004 <0.001 0.177 0.116 0.428
x (DxM) F-ratio 1.10 2.61 0.41 0.92 0.88 3.02 0.35
P-value 0.339 0.082 0.667 0.404 0.421 0.057 0.710
x x (TxDx*M) F-ratio 0.27 1.05 0.26 0.23 0.33 0.68 0.49
P-value 0.972 0.412 0.977 0.984 0.952 0.707 0.862
Fl Ci Am Pr F1(%) Ci(%)
Am(%) P<0.05
(85.2% n = 90) (13.1% n = 90) (P<0.05) 1
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Fig. 2 Protozoa relative abundances under different management practices
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Effects of Different Management Practices on Microbial Biomass
Carbon and Protozoa Abundance Under Greenhouse Conditions

LI Yufei'?, LI Ji**, LI Jijin', YANG Hefa®

(1 Institute of Plant Nutrition and Resources, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China;
2 College of Resources and Environmental Science, China Agricultural University, Beijing 100193, China;
3 Quzhou Experimental Station of China Agricultural University, Quzhou, Hebei 057250, China)

Abstract: Soil microbes and protozoa, as important members of soil biota, play key roles in soil ecological processes due
to their abundances and communities closely associated with various agricultural activities. In this paper, a comparative study was
conducted to study the effects of organic (ORG), low input (LOW), and conventional (CON) vegetable greenhouse systems on
soil microbial biomass carbon (bacterial and fungal biomass carbon) and protozoa abundance. Soil samples were collected five
times from August to December 2012 (an entire cucumber growing season) in the Quzhou Experimental Station of China
Agricultural University. The results showed that the management practices significantly affected soil fungal biomass carbon,
bacterial biomass carbon, microbial biomass carbon, flagellate abundance, ciliate abundance, amoeba abundance and total
protozoa abundance, but did not affect the fungal to bacterial (FB) ratio and the relative abundances of flagellates and amoebae.
Generally, soil bacterial, fungal, and microbial biomass carbon values were in an order of ORG > LOW > CON, and this trend
was more obvious in 0—-10 cm soil. FB ratio indicated a bacterial-based decomposition pathway in all three systems, which
exhibited similar dynamic characteristics. For protozoa, flagellates dominated under all three management practices, with a mean
proportion of 85.2%, followed by amoebae (13.1%), and ciliates (1.7%). The total protozoa under ORG management practice
were higher than those under LOW and CON management practices. In conclusion, management practice mainly affects the
biomass of microbes and protozoa, whereas little effect on the functional group structure of soil biota.

Key words: Microbial biomass carbon; Protozoa; Fungal to bacterial ratio; Greenhouse; Organic management practices;

Low input management
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