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Abstract: Taoyuan, Yunnan Province is a special eco-site which keeps the highest yield records of rice cultivation in small planting areas.
Soil microbial species and functional diversity were evaluated using cultivation method and BIOLOG ecoplates. The results showed that the
microbial community of the high yield region was more abundant, and the total microbial population was 2 times of the control, furthermore,
the areas belonged to the healthy "bacteria” soil, which was showed as bacteria>actinomycetes>fungi. Bacteria were the dominant populations
in the rhizosphere of high yielding rice field, and the yield formation of rice was not correlated with the depth of soil layers. In order to obtain
more species diversity information, Shannon diversity index H, Shannon evenness index E and Simpson index D were analyzed, and the re—
sults showed that microbial community diversity and evenness were not the main differences between the high and general yield areas. Then,
the functional diversity of soil microbial community was investigated through the average well color development(AWCD ) and diversity index
analyses. The results of AWCD analysis indicated that the metabolic activity of soil microbial community in high yield paddy soils were
stronger than the control. Moreover, the difference range from large to small showed as tillering stage>harvest period>seedling period> rota-
tion period, the stronger the rice growth, the greater the difference between the high yield region and the control. At tillering stage and harvest
stage, due to the vigorous plant growth, the root exudates were rich, and the microbial communities of high yield paddy soils showed a strong
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metabolic activity and strong ability to use carbon sources. The results of Shannon, Simpson and Mclntosh indices analysis indicated that

common microbial species was not a key factor affecting the yield of rice. Tillering stage was a key period for the growth of high yield rice, and

many characteristics of this period were the important reasons for high yield formation of rice.

Keywords: high-yield ecological areas; rice; rhizospheric microorganism; species diversity; functional diversity
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Table 1 The chemical and physical properties of the trial soil

G H (i AHLBIY-kgt  BREE/Mg-kgt  AREg-kgt ARWBE/Mg-kgt  AWg-kgt HAUH/Mg-kgt  Ef/g-kg?
Sample P - oM Alkali hydrolysis N Total N Available P Total P Available K Total K
7 High-yield  7.84 17.89 101.65 55.80 0.67 142.91 6.93
% H# Contrast 7.46 31.58 136.45 41.74 0.87 143.05 9.91
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Table 2 Characteristics of microbial quantity and composition in different soil layers

M7 Bacteria Tt i Actinobacteria HA Fungi S g 4
FF i Kot o Mo Kot o B Kot i gy Total microbial
Sample Amount/ Bt Amount/ Hor Amount/ B population/
10° cfu-g™ Percentage/% 10° cfu-g™ Percentage/% 10° cfu-g™ Percentage/% 10° cfu-g
RN 556.67+40.41Aa 89.46 65.00+13.23Ab 10.39 0.97+0.07Ac 0.16 622.64+52.08
Rhizosphere of high-yield
=77 0~10 cm 74.67+13.01Ca 92.62 5.67+0.58Ch 7.22 0.12+0.02Cc 0.16 80.46+12.51
High-yield 0~10 cm
= re 10~20 cm 6.67+1.52Da 48.44 7.00+1.73Ca 50.85 0.09+0.03Ch 0.71 13.76+2.50
High-yield 10~20 cm
X} BRAR PR 290.00+65.57Ba 87.42 40.00+5.00Bb 12.38 0.64+0.11Bc 0.20 330.64+67.74
Rhizosphere of contrast
% 0~10 cm 10.00+3.46Da 54.85 8.00+2.65Ca 44.82 0.06+0.01Ch 0.33 18.06+1.01
Contrast 0~10 cm
X % 10~20 cm 8.33+2.08Da 65.57 4.33+£1.15Ch 33.97 0.05+0.02Cc 0.46 12.72+3.20

Contrast 10~20 cm

T AR RS F B R [F] — AR ISR , AN ) o 1 PR S 25 P22 55, (357K P<0.05; AN [l /NG - B [ — A i, S [ A W) 2K i ) 3%

PR, B KF P<0.05,

Note: Different capital letters indicate the significant difference between the different samples, P<0.05; Different lower case letters indicate the significant

difference between the different microbial groups, P<0.05.
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Table 3 Variation characteristics of microbial diversity in different soil layers

G BIF TARARH Shannon 5 B4 L S RRIREL

Sample Shannon-Wiener index ~ Shannon evenness index Simpson index
B r-H P Rhizosphere of high-yield 572.75+34.48a 0.34+0.03c 0.31+0.03b 0.19+0.02¢c
=77 0~10 cm High-yield 0~10 cm 615.16+132.05a 0.27+0.05¢c 0.25+0.04c 0.14+0.03d
77 10~20 cm High-yield 10~20 cm 77.91+£36.31c 0.72+0.02a 0.66+0.01a 0.54+0.01a
Xif BEAR PR Rhizosphere of contrast 447.99+33.53b 0.39+0.05b 0.35+0.05b 0.22+0.04c
X 14 0~10 cm Contrast 0~10 cm 163.81+40.54c 0.67+0.01a 0.61+0.01a 0.49+0.01b
X #8 10~20 cm Contrast 10~20 cm 170.24+74.26¢C 0.67+0.01a 0.61+0.01a 0.50+0.01b

T RIS 5 Bl 7R S [ ) B S 3 22 e, 35 /KF P<0.05,

Note: Different lower letters indicate the significant difference between the different samples, P<0.05.
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B 1 AEEBEHTERMEMESE AWCD F
Figure 1 AWCD of soil microbial communities in different growth stages
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Figure 2 Shannon index of soil microbial communities in

different growth stages
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