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Comprehensive evaluation of soil fertility and
microorganisms factors for vegetables rotation and
continuous systems in greenhouse
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Abstract: In this study, we analyzed the affect of soil fertility and microorganism on continuous crop-
ping obstacles and these results may provided scientific evidence for mechanism of continuous cropping
obstacles. Soil fertility, soil micro flora and microbial physiologic flora from the rhizosphere and bulk
soil of strawberry and tomatoes rotation (RST), 4 years continuous tomatoes cropping (CT4) and 10
years continuous tomato cropping (CT10) were analyzed respectively. Several main factors were ana-
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lyzed by the principal component analysis (PCA). The results showed that the number of micro flora
and microbial physiologic flora in rhizosphere were higher than bulk soils, which showed a signifi-
cantly rhizosphere effect. The number of bacteria and actinomycetes decreased firstly and then in-
creased as continuous cropping years increasing, while the number of fungi showed a linear increase
trendency. Compare with RST, the CT4 and CT10 increased by 9.09% and 2.11%, 74.58% and 57.72%
in rhizosphere and bulk soils respectively. The number of nitrobacteria and aerobic nitrogen-fixing
bacteria decreased as continuous cropping years increasing, while the ammonifying bacteria and aerobic
cellulose degrading bacteria increased firstly and then decreased. Solution potassium bacterium, inor-
ganic phosphor-bacteria and organic phosphor-bacteria decreased in rhizosphere and bulk soil. Among
the three planting systems, RST in the rhizosphere soil is best, follow by CT4 in rhizosphere soil and
RST in bulk soil, CT10 in rhizosphere and CT4, CT10 in bulk soils were the worst. Continuous vegeta-
ble cropping can cause reduction of the soil quality, the longer the continuous cropping is and the more
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reduction of soil quality.
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Table 1 Effect of vegetables rotation and continuous systems on main microbe groups

ZlE Bacteria H.Id Fungi JAZ T Actinomyce
hb Percentage Percentage Percentage [RE7RE Y
Treatment (x107) of the total (x10% of the total (x10°) of the total Total (x107)
(%) (%) (%)
B RST 1.45+0.07 95.68 4.73+0.07 0.31 6.08+0.23 4.01 1.51
*EIf/F CT4 4.26+0.23 98.41 5.16+0.05 0.12 6.36+0.15 1.47 4.33
CT10 2.62+0.29 98.40 8.30+0.07 0.31 3.42+0.10 1.28 2.66
B RST 0.96+0.12 94.63 3.78+0.02 0.37 5.07+0.61 5.00 1.01
ﬂlﬁﬁl}m CT4 1.83+0.19 96.41 4.62+0.08 0.24 6.37+0.41 3.35 1.90
CT10 1.71£0.05 97.29 7.46+0.12 0.42 4.01+0.40 2.28 1.75
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Table 2 Effect of vegetables rotation and continuous systems on main bacteria physiological groups

AL A A AT THLBEME AU i
b B o EREEiN:] YR SRR . Inorganic Organic .
Ammonifying o . Nitro Solution potas-
Treatment bacteria Aerobic nitrogen Aerobic cellulose bacteria P hosphgr- phosphpr- sium bacterium
(x10°) fixing bacteria degrading bacteria (x10% bacteria bacteria (x107)
(x10°) (x10°) (x10°) (x10°)
r! RST 3.74+0.69 8.18+0.63 1.63£0.07 5.95+0.11 4.21+0.09 5.84+0.11 2.34+0.07
93 CT4 5.35+1.51 3.95+0.42 4.81+0.08 3.77+0.01 2.23£0.10 3.20+0.02 1.24+0.05
R CT10 4.40+0.09 6.95+0.59 3.41£0.09 4.30+0.01 1.13£0.03 1.82+0.04 1.06+0.05
ElH RST 2.46+0.69 1.04+0.12 5.67+0.19 3.06+0.01 0.34+0.03 0.60+0.04 0.96+0.04
:E CT4 5.15+0.35 2.69+0.30 1.26+0.04 3.15+0.01 0.20+0.01 0.36+0.05 0.62+0.07
IN
Nr CT10 4.71+0.25 5.97+0.28 2.64+0.07 4.43+0.03 0.09+0.00 0.22+0.03 0.60+0.10
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Table 3 Composite evaluation of soil condition in vegetables rotation and continuous systems
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