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Abstract: Objective To explore the changes of root microbial community structure of Dangshen [Codonopsis pilosula (Franch.) Nannf.]
in different growth years and its correlation with soil environmental factors in order to improve the quality of C. pilosula. Methods The
soil, rhizosphere soil and roots of C. pilosula in the first, second and third years were analyzed by high-throughput sequencing and
bioinformatics. Results With the increase of growth years of C. pilosula, the Arthrobacter of dominant bacteria in soil and rhizosphere soil
was in dynamic balance, while the abundance of bacterial Ralstonia in root was decreased. The abundance of fungal Mortierella in soil and
rhizosphere soil decreased year by year, while the abundance of pathogenic fungus Fusarium in C. pilosula root increased year by year. The
microbial community assembly of C. pilosula roots with different growth years is more affected by random processes, and the functional
stability of root bacteria is higher than that of fungi. Protease, total nitrogen, available potassium, water content, available phosphorus
and soil organic matter are the main factors affecting the bacterial community structure and diversity of C. pilosula roots in different growth
years. Total nitrogen and total potassium are main factors affecting the structure and diversity of fungal community. Conclusion The
composition and diversity of root microbial community of C. pilosula changed with the growth years, and responded to different soil
environmental factors, which provided a theoretical basis for the later in-depth study of C. pilosula disease control and improving its quality.
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1 BSHRIEEHCETEE (Xts,n=6)
Table 1 Content of soil physicochemical factors of each sample (X+5s,n=6)

LY PHPI(ugg™)  NiRS(ugg!)  PROMugg™) CEMugg™) NRi(ugg’)  SUC(mgg") CATImLg") TNi(mgkg") TKigkg™)
SF1  0.2940.06% 0.01£0%® 023+026° 0.22+0.16° 1447.76+217.9° 017+005° 030+0.04®  00004+0° 0824003
SF2 0.33+0.31%® 0.0140° 1184044° 0.401032* 1339.63+210.52* 0214+0.06° 022+0.02°  0.0008+£0°  0.78+0.01%
SF3 043+0.12¢ 0.01£0%® 0224014> 082+127% 1421.6+16797% 020+0.16° 0274003  0.0006+0® 0.7740.02%
SS1 0.24+0.04% 0.0140% 0.69+098% 0.22+0.08* 1417.25+234.7¢ 0.234+0.05* 0.27+£0.072 0.0004+0°  0.8940.02
SS2 0.1640.04° 0.0140° 0.79+0.22% 0394017 1383.24+155.38° 0.16+0.08* 0.3240.05 0.0004+0°  0.7240.03¢
SS3 0.23+0.14% 0.0240 0.19+0.05° 0.19+0.11* 1469.33+162.83 0.194+0.07* 0.26+0.092 0.0008+0*  0.78+0.08™
FiE 2.155 2.859" 2.346 1128 0.226 0.489 1422 5.293" 9.521™

L3R TPmgkg™)  AKImgkg™)  AP/(mgkg™) pH WC/% MBN/(gkg") MBClgkg™)  SOMIgkg™)

SF1 0184004 257.65+21.86" 12.00+6.12° 7.93+0.10° 0.09£0.02*  6.12+103* 26.76+6.45® 24.00+2.90®
SF2 0324018 237.174+2537° 21.97+£356° 7.941+0.03* 01040022 1294045 23.374+895%  23.67+5.65%
SF3 0.34£0.06* 287.07+66.85° 16.14+156" 7.75+0.02° 0114001*  1.01+051° 14.09+13.25" 29.27+3.02?
SS1 0.2740.05% 344.374+29.28*°  554+0.78¢ 7.89+0.072 0104001*  5324093* 2152+6.75%  12.39+2.95°
SS2 0.14£0.03° 231.76+2398° 14.62+1.14% 7.86+0.08% 0.0740° 18240.29° 27.85+3.36®  26.34+19.43®
SS3 013£0.01° 236.414+19.99° 15224128 7.88+0.04% 0.06£0.01° 146+132> 1449+505°  26.67+3.37%®
Fi& 7.861™ 10.968™ 22.195™ 3678 13.344™ 26.538™ 3316 1.902

FA4T B G TAR/NG FRER R Z R B2 (P<0.05) ; *P<0.05 *P<0.01 **P<0.001, K[

Different lowercase letters after the values in the same line indicate significant differences. ANOVA: "P<0.05 **P<0.01 *"P<0.001, same as below
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A-composition of microbial community related to horizontal root system of genus B-root endophytic bacterial composition C-soil and rhizosphere

soil bacterial composition

1 IREEFEAEK

Fig. 1 Root-related fungal composition.

R2 REMEY o ZFEMER (X+5,n=6)

Table 2 a Diversity index of root microorganisms (X+s,n=6)

il

HH

i

Chaol Observed features Shannon Simpson

Chaol Observed features ~ Shannon Simpson

SF1 2028.661+348.07¢ 2014.00£343.01°  9.761£0.23* 0.99£0?
SS12297.29463.56%  2276.33+61.23%  10.04£0.04* 0.99+0°

409.00+21.59%  409.00+21.59  5.81+£0.27* 0.9540.01°
365.00+9.11%  365.0049.11% 5.71£0.08* 0.95+0°

SR1 301.48+21.33¢ 301.33£21.35¢ 5.27£0.40° 0.8510.05> 145.66+18.66¢ 145.66+18.66¢  3.15£0.39° 0.71+0.07>

SF2 2286.37167.48%¢ 227233+68.45% 10.11£0.07* 0.99+0?
SS2 2493.68+68.74%  2470.16+66.87 10.224+0.03* 0.99+0?

474.00+13.65*  474.00+£13.65*  6.14+0.10° 0.96+0°
437.16£19.08®  437.16+19.08  6.19+0.09* 0.96+0°

SR2  387.91£59.19¢ 387.16+59.36¢ 5.38£0.23% 0.86+0.02° 202.83+37.17¢  202.83+37.17¢  2.5440.43" 0.60£0.10°

SF3 2550.284+63.74*  2525.66+62.67°  10.27+0.05* 0.99+0
SS3 2 124.864219.02% 2 110.66+216.91%  9.94+0.16 0.99+0?
SR3  249.37+44.54¢ 249.16+44.45¢  55840.58 0.9040.05
Ffl 73.628" 74,02 58.051*" 3.714*

323.66+70.82° 323.661+70.82°  5.23%0.60° 0.92+0.02¢

408.66+38.38%°  408.661+38.38% 5.22+0.27* 0.90£0.02%

11616128434 116.16+£2843¢  2.574+0.85> 0.55+0.12°
19.819™ 19.819™ 11.841™  5.631™

HRAH I KE A 7> B (Permanova: F=2.303, P=0.001),
fERER N 33.15%.

322 HEWBFEARMKILZ RN W5 R
G, 45 A LIEREARRIRRFE ARG 3 3 537 408 4™ ITS
] clean reads. 7E 97%%32K/KF N ##4T7 OTU 428,

FT A REA E W 3545 3287 A OTU, 4322 Hufr B
W EEA 20 M1, 50 M4, 113 A~H, 259 4
B, 599 NMEA 916 M. B 1-C g5 R BRI,

MR bR L 38 AR 4 JE K AL 3B L N Fusarium
(10.66%) « Mortierella (9.98%) « Titaea (7.80%)
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Permanova: F=4.448, P=0.001
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A-RZ A B ZHEVEIET Permanova ) PCoA  B-1RI4HE ) PCoA  C-FERIMR bR 38415 11 PCoA

A-PCoA of B diversity of root microorganisms based on Permanova B-PCoA of root endophytic bacteria C-PCoA of soil and rhizosphere bacteria

2 REEEH PCoA
Fig.2 PCoA of root-related fungi
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