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Abstract: In order to explore the effects of continuous cropping and rotation on the microbial community structure
and functional diversity in the rhizosphere soil of Codonopsis pilosula, the rhizosphere of Codonopsis pilosula continuous
cropping and Astragalus membranaceus-Codonopsis pilosula rotation was used as the research object. Biolog-Eco technology
was used to analyze the differences in carbon metabolism characteristics and functional diversity of soil microbial community
under different cultivation methods. The results showed that the number of bacteria, fungi, actinomycetes and the total num-
ber of microorganisms in the rhizosphere soil of Codonopsis pilosula increased first and then decreased with the growth and

development of Codonopsis pilosula under the two cultivation methods. Compared with rotation, the number of fungi in con-

tinuous cropping rhizosphere soil increased significantly,
7 B H7:2022-09-18 while the number of bacteria and actinomycetes and the
EE£TH . HE AREAIETH (31960395) 5 [ 5 5 5 0 A& 31X total number of microorganisms decreased significantly.
T H (2018 YFC17060301) 3 H il 48 L 7 W58 AR A58 =2 B The overall metabolic activity ability of microorganisms in
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period of rotation, the beginning of continuous cropping,

and the harvesting period of continuous cropping. In the
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harvesting period of continuous cropping, the rhizosphere soil microbial richness decreased and the distribution uniformity

was poor, and the carbon utilization ability was weak. Four types of carbon sources (including one amino acid, one sugar,

two esters, and one acid) had a high positive correlation with the first principal component (PC1), and these carbon

sources were derivatives of organic acids or sugars. These results indicated that there were significant differences in the utili-

zation of carbon sources by microorganisms in the rhizosphere soil of continuous cropping and rotation of Codonopsis pilosula.

The results of this study can provide reference for continuous cropping obstacle intervention and reasonable rotation of Codo-

nopsis pilosula.
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Fig.1 Changes of microbial species and quantity in rhizosphere soil of Codonopsis pilosula under two cultivation modes
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Table 1 Change of carbon source utilization ability index (average well color development, AWCD) of microorganisms in rhizosphere soil of

C.pilosula
Qb3 24 h 48 h 72 h 96 h 120 h 144 h 168 h 192 h
cQ 0.16+0.03a 0.59+0.06a 0.78+0.05b 0.95+0.09b 1.03+0.10b 1.05+0.09b 1.02+0.08¢ 0.99+0.08¢
RQ 0.10+0.02b 0.55+0.04b 0.77+0.06b 1.00+0.11a 1.11+0.08a 1.13+0.11a 1.13+0.09a 1.11+0.06a
CH 0.10+0.03b 0.48+0.05¢ 0.71+0.03¢ 0.88+0.07¢ 0.95+0.09¢ 0.96+0.09¢ 0.97+0.10d 1.02+0.08¢
RH 0.15+0.04a 0.55+0.02b 0.84+0.05a 0.99+0.08a 1.04+0.06b 1.06+0.08b 1.07+0.06b 1.06+0.09b

CQ: P LGRS S MRBIEE b ; RQ . P IR W AR A SE SARPRAE A  CH . SRWCEAR SESARBRAE AL s RH SR UW A A58 S ARBRAE &, [R5 BdiE
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Table 2 Changes of different carbon sources of C.pilosula soil microorganisms

b2 LR 9ES e S [Z5S 2 e

cQ 1.05+0.05a 0.750.04d 0.840.08d 1.67+0.08a 0.930.09a 0.99:0.07¢
RQ 0.960.03ab 0.94:0.06b 1.15£0.04b 0.87+0.05h 0.730.08b 1.16+0.06a
CH 0.79£0.02¢ 0.85+0.05¢ 0.93+0.08¢ 0.800.06bc 0.64+0.07¢c 1.07+0.03h
RH 0.87+0.02b 1.110.07a 1.37+0.09a 0.800.04be 0.7420.05b 0.9420.09cd

CQ.RQ.CH.RH W3 1 I, [RIFVEHEAR/NG TR 7R b BEH) 22 5 8 3 (P<0. 05) .
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Table 3 Index of microbial diversity in rhizosphere soil of C.pilosula

RbFH  Shannon-wiener 54X Pielou ¥8%% MecIntosh $5%

CQ 3.25+0.08a 23.67+0.98b 6.03+0.14a
RQ 3.26+0.09a 26.33+0.72a 6.30+0.13a
CH 3.22+0.09ab 23.00+0.94b 5.67+0.10b
RH 3.26+0.06a 25.33+0.27a 6.21+0.08a
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Table 4 Correlation coefficients between 31 carbon sources and two

principal components

B ERS 2 FRSY

TN U5 44 Bk (PC1) (PC2)
EZR IR LA EIR 0.118 0.816
L-R AT iR 0.653 0.399

L-AIEN 2R 0.475 0.251

L-#2 3R -0.500 0.690
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