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Microbes studies of tea rhizosphere
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Abstract : Rhizosphere bacteria, fungi and actinomyces were isolated from rich, normal, and poor soil samples from various
types of tea plantations and their population densities and species distributions were studied. The results indicated that rich tea
plantation soils had higher rhizosphere microbe population densities than poor tea plantation soils. In the tea plantations of
similar fertility, the population density of rhizosphere bacteria varied with cultivation age of the plantations, following a
pattern of 10 year >4 year>20 year. The population density of rhizosphere fungi in rich tea plantations was more than that in
normal and poor tea plantations. The population density of actinomyces in 20-year tea plantations was significantly higher than
that in 4-or 10-year tea plantations; and moreover, poor tea plantation soils had the greatest population density of
actinomyces. Bacteria isolated from various tea plantations were classified into 20 genera.

Results from rhizosphere microbe identification and diversity analysis indicated that in rich soil, the diversity index, the
richness index, and the domination index of rhizosphere bacteria varied with cultivation age of the plantations, following a
pattern of 10 year >4 year>20 year; however., the evenness index varied with cultivation age of the plantations. following a
pattern of 20 year >4 year >10 year. In the normal tea plantations. the diversity index and the richness index varied with
cultivation age of the plantations, following a pattern of 10 year >4 year>20 year; while both the domination index and the
evenness index showed a pattern of 20 years™>4 year>10 year. In poor tea plantation soils, the diversity index, richness index
and evenness index gradually diminished with the increase of the cultivation age while the domination index increased gradually
with the increase of the cultivation age. In 4-year tea plantations, normal soils had the highest diversity index, rich soils the
second, and poor soils the smallest; rich and normal soils had similar richness indexes, and both were higher than that in poor

soils; the evenness index gradually increased as the soil fertility decreased; the domination index was the largest in poor soils »
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lower in rich soils, and the lowest in normal soils. In 10-year tea plantations, both the diversity index and the richness index

were the highest in normal soils. lower in rich soils, and the lowest in poor soils; the evenness index gradually increased as the

soil fertility increased; the domination index was the highest in poor soils, lower in rich soils, and the lowest in normal soils.

In 20-years tea plantations, the diversity index and the evenness index were the highest in normal soils, lower in rich soils, and

the lowest in poor soils; the richness indexes in rich and normal soils were similar, and both were higher than that in poor

soils; the domination index was the highest in poor soils, lower in rich soils, and the lowest in normal soils. These results

showed that both soil fertility and cultivation age have impacts on bacteria distribution in the plant rhizosphere. The normal

soils provide suitable growth micro-environments for most bacterial genera, implied by the largest number of bacterial genera

and the lowest domination index. In poor soils, relatively few bacterial genera can colonize due to the lack of nutrition, leading

to a high domination index. The cultivation age may have a significant impact on the colonization and growth of bacteria in poor

soils.
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Table 1 The detection result primary effective components of selected soil
(mg/kg) (mg/kg) (mg/kg)
. . . . . . (%)
L. . Quick-acting Quick-acting Quick-acting . .
Soil fertility . . Soil organic matter
nitrogen phosphorus potassium
Fertile soil 206. 33 61.49 194.79 0. 8590
Medium soil 122.98 29.18 121. 89 0.9059
Infertile soil 54. 66 16.78 61.36 0. 8053
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Table 2

The isolation and identification result of bacteria in different tea rhizophere

(a)

Soil fertility Tea age Colony number

The genera and its respectively colony number

Azomonas(1)

Pseudomonas(4) |

Azotobacter(2)

Fertile soil 4 13 Enterobacter (1) . Agromonas(1) Micrococcus (1) |
Bacillus(2) Agrobacterium (1)
Pseudomonas(7) . Azotobacter (1), Erwinia(1) .
10 21 Beijerinckia(2) . Bacillus(3) . Agrobacterium (1) |
Klebsiella(2) . Staphylococcus(2) . Derxia(2)
Azomonas(1) . Pseudomonas(2) | Agromonas(1) .
20 9 Micrococcus(1) | Bacillus(2) Agrobacterium (1)
Cellulomonas(1)
Azomonas(3) . Pseudomonas (1) Beijerinckia
Medium soil 4 12 (. Micrococcus(1) | Bacillus(2) . Derzia(1) .
Cellulomonas(2) . Porphromonas(1)
Pseudomonas(3) . Azotobacter (2) . Erwinia(1) .
10 21 Beijerinckia(2) Micrococcus (1) Bacillus(5) .
Agrobacterium (1) | Klebsiella(1) . Staphylococcus(2) |
Derzia(2) . Arthrobacter(1)
Enterobacter(1) Micrococcus(1) | Bacillus(1)
20 8 Sporosarcina(2) . Agromyces(1) Flavobacterium (1) .
Leuconostoc(1)
Infortile soil 4 6 Pseudomonas(2) Azotobacter (1) Agromonas(1) .
nlertile sol Bacillus(1) . Arthrobacter (1)
10 - Pseudomonas(1) | Pseudomonas(1) Erwinia(1) .
° Bacillus(2)
20 7 Micrococcus(2) . Bacillus(3) . Agrobacterium (1) |
Agromyces(1)
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