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Relationships between the occurrence of root-rot and the change in
the community structure of rhizosphere soil bacteria, rhizome and
leaf endophytic bacteria of Coptis chinensis

TANG Tao', YUAN Bin’, WANG Fanfan', GUOJie!, GUO Xiaoliang',
DUAN Yuanyuan', YOU Jingmao'"

(1. Institute of Chinese Herbal Medicines, Hubei Academy of Agricultural Sciences, Enshi 445000, China;
2. Institute of Plant Protection , Soil and Fertilizer , Hubei Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract To explore the relationships between the bacterial community structure and the occurrence of Coptis
chinensis root rot, the composition and diversity of endophytic bacteria in rhizomes, leaves and rhizosphere soils
bacteria of healthy and infected Coptis chinensis in two different locations were analyzed. The results showed that
the rhizosphere soil bacterial communities had the greatest diversity, followed by endophytic bacteria in rhizomes.
Opverall, the dominant phyla were Proteobacteria. Actinobacteria, Bacteroidetes and Chloroflexi. Compared with
bacteria from the healthy C. chinensis samples, the relative abundance of bacteria of multiple genera detected in
rhizosphere soil, rhizome and leaf samples from infected C. chinensis changed significantly, for example
Vibrionimonas, Lactobacillus, Sphingomonas, etc., suggested that these bacteria might be related to the
occurrence of C. chinensis root rot. In addition, the RDA analysis showed that Burkholderia, Holophaga ,
Ralstonia , etc. were significantly correlated with organic matter, available nitrogen and pH value of rhizosphere
soil. This study analyzed the composition and diversity of endophytic bacteria in rhizomes, leaves, and bacteria in
rhizosphere soil of C. chinensis from two different locations, and provided a theoretical basis for the
comprehensive analysis of the causes and mechanisms of C. chinensis root rot.
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Table 1 The nutrients in rhizosphere soil of different Coptis chinensis samples

= BB AHLR/g - kg™! BHARA/mg - kg ! HAE/mg + kg™ !
R AEHY . . . .
) . Sampling pH Organic Available Available
Collection site . .

location matter nitrogen phosphorus
KiE ikt Dadaojiao village e oi BT (4.73740.025)d  (17.94740.688)b  (64. 741, 335)d (105. 2342. 147)b
fe e 1% (4.80740.021)c  (19.1140.203)a  (71.85+3.359)¢ (137. 96+0. 941)a
M) AT Banchangping village YLi 1% (4.91£0. 021)b (15. 81£0. 341)c (87.43=+1.541)b (31. 04=+0. 332)d

filt e 3%

(5. 182£0. 025)a

(18.274=0. 611)ab (152. 39£3. 359)a

(70.13=%1. 657)c
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453K 1 Table 1(Continued)
T R B /mg « kg™ LR/ % LW/ % S/ %
AR Sampling Available Total Total Total
Collection site . . . .
location potassium nitrogen phosphorus potassium
K&k Dadaojiao village YL i 3% (146. 9540. 738)c  (0.1240.005)b (0. 1120. 001)b (2.2940. 043)a
fat R v % (128. 2341, 224)d (0. 1320. 002)a (0. 15420, 001)a (2.23420. 036)a
) EEAT Banchangping village YL B i (151. 2140. 738)b  (0.1240.002)b (0. 0540. 001)d (2.0840. 010) ¢
fR B (217.7241.279a (0. 1470.002)a (0. 064-0. 001) ¢ (2.124-0. 020)b

D FHESIARENG FEER IR 48 GraphPad Prism 80 B2 E ¢ 56550 Hri fn ] 28 5 2.3 (P<<0. 05)

Different lowercase letters in the same column indicate significant difference by multiple ¢ test on GraphPad Prism at 0. 05 level.
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Table 2 Sequence information of different Coptis chinensis samples

R4t TR R A I M T S FRIEIUR G P by
Collection site Sampling location Input sequence Filtered sequence Cnotse Average
sequence length
K3 Fa A ekt R v % AR P 58 604 848 567 856 550 097 415
Dadaojiao village YL 8% AR B - 4 540 929 509 486 490 228 413
fa s AR =R 605 538 564 713 557 131 414
i BT AR 2R 541 665 499 250 489 962 410
(R T 514 776 483 071 481 327 411
PR EM A 482 808 452 918 449 284 412
B TR B AR s - 48 592 358 558 040 541 483 114
Banchangping village Y e AR PR 1 546 918 510 733 488 702 413
fE e AR =S 509 435 477 073 473 596 410
YL BT AR ZE 551 714 510 796 502 799 412
(e B 0 555 648 523 186 521 929 411
P BTN 589 342 537 398 535 555 412

XF A FE S A TR o« ZHREPERS B T A R
R FE 5 B AR B 1 8 AR ZE i AR Y R R
% (observed-species, Chaol ) 3 i & T X% b i) fat B
BOERE S SOR B - 34 T B 2 25 L X R TR
95 B A AR 2R L R R S 1 S B R T A e
BOERE AL . NI HE 2 45 P 48 £ (Shannon A1 Simp-
son) (25 55 R U H AR s 20 AR B 1 498 LR 2K
W 9 it 5 X8 17 1 £ BRE B 3% R 4 R R R 2 R
TER2E I AN W] A R T A R L A
JRAE i v TAR S AR, Z2H0A B3 25 7 (3R 3D,
SR EECRER LIRS R R 2R R T
HRZERE i AR ZE R S AP s TR A R T

FEfh o
2.3 MFREFR OTU BEoHh

728 B 28 F Bl 2k (rarefaction curve) 6 A
BREHLL 12 36 36 AR P SR R TR
2R TR D IR B 2 s 1 g A b o A
JERTG, FEAT] DL BB & 48 R Z 50 4 T 24
PE(E R . MAEHEIE o] LA 8 5 AR Bs 1 S 41 1 R
v B IR HI1E 800~1 000 4~ OTUs Hvk 4
2R 29 300~600 4> OTUs, B % 1 A i 4
RS & B A B4E 100~300 4 OTUs(E 1),
AN 12 a1 OTU 5 4 4 X B &4
R oot ) 248 R A i 2E AR 25 80K
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Table 3 The alpha diversity index of different Coptis chinensis samples
A ) S ST fe - o
RS BRI , . HySIE/ % /%
Collection Sampling Chaol Simpson Shannon . .
. . Uniformity Coverage
site location
kﬁ%.ﬁ @@ﬁ%*ﬁ% (5 574.354273. 88)a (1. 00£0. 000 17)a (10. 5740. 08)a (85.50+0.17)a (99. 39£0. 06)a
Dadaojiao + 3%
village Y > =
*ﬁi\:éﬁh (5 953. 344836. 05)a (1. 00£0. 000 44)a (10. 69=40. 23)a (85.71£0.50)a (99.42+0.18)a
fRBETEMZE (1 728.724191.9Db  (0.9620. 001 14)b (7.19740.0b  (67.2340.400b  (99.7140. 10)a
PR EEMLZE (2 656.365113.72)a (0. 990. 000 12)a (9.2140.03)a  (81.3240.02)a  (99.58740. 10)a
faE R T (292. 83426.65)b (0. 98+0. 001 23)a (6.82+0.02)a (83.94+0. 83)a (98.81£0.43)a

P s (393.734+27.99)a

(0. 954-0. 000 18)b

(5.6140.02)b (70.8440.18)b (96.4540. 25)b
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453K 3 Table 3(Continued)
REM BRI ‘ : Hy5I1E /% W%
Collection Sampling Chaol Simpson Shannon . .
. . Uniformity Coverage
site location
FE AR PR
" ”T. @%ﬁ%*ﬁﬁ (6 118.224329.76)a (0. 998 340.000 19)a  (10. 8240.09)a (86.5540.33)a  (99.36=40.10)b
Banchangping + 3%
village Py > =
*ﬁfgﬁﬁ (6 261.934783.85)a  (0.997 8£0.000 19)b  (10.88=0. 13)a (86.5440.23)a  (99.54740.13)a
(R T AEMRZE  (873.88+31.67)b  (0.988 540.000 61)a  (7.88=0.04)b (80.9140.34)a  (99.68+0.05)a
YU EEAMRZE (2 128.97£67.36)a (0. 987 2£0. 000 36)b  (8.39=40. 04)a (77.96+0.13)b  (97.7040.11)b
(RSN A (109, 734220.83)b (0. 962 94-0. 005 32)b (5. 67=0. 200b (84.4541.47)a  (98.83740.8%a
YRR EGEN B (240.78+12.53)a  (0.975 54-0.001 24)a  (6.4270.01)a (84.994-0.56)a  (93.8240.59b

D) R B AR SE, AR/ NG R ] A AR R AL A R A (] 28 GraphPad Prism 8F B £ % o ZREVEIRBER

& (P<<0.05),

The data in the table are mean®=SE. The different lowercase letters indicate significant difference between healthy and infected samples

from the same collection site and sampling location (P<Z0.05). These data are analyzed by test on GraphPad Prism at 0. 05 level.
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The figures in petal map are the number of OTU for each sample.

DIJT: Rhizosphere soil samples of healthy Coptis chinensis in Dadaojiao village; DBT:
Rhizosphere soil samples of C. chinensis infected with root-rot in Dadaojiao village;
DIJG: Rhizome samples of healthy C. chinensis in Dadaojiao village; DBG: Rhizome
samples of C. chinensis infected with root-rot in Dadaojiao village; DJY: Leaf samples
of healthy C. chinensis in Dadaojiao village; DBY: Leaf samples of C. chinensis
infected with root-rot in Dadaojiao village; BJT: Rhizosphere soil samples of healthy
C. chinensis in Banchangping village; BBT: Rhizosphere soil samples of C. chinensis
infected with root-rot in Banchangping village; BJG: Rhizome samples of healthy C.
chinensis in Banchangping village ; BBG: Rhizome samples of C. chinensis infected
with root-rot in Banchangping village; BJY: Leaf samples of healthy C. chinensis in
Banchangping village; BBY: Leaf samples of C. chinensis infected with root-rot in
Banchangping village. The same applies below

1 AEEERS 16S rDNA JllF ) OTU £ E
Fig. 1 OTU petal map of 16S rDNA sequencing of different Coptis chinensis samples
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Sample point information represented by letters is the same as in figure 1
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Fig. 2 Bacterial composition at the phylum level of different Coptis chinensis samples
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Sample point information represented by letters is the same as in figure 1
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Fig. 3 The bacterial accumulation diagram at the genus level of different Coptis chinensis samples
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Sample point information represented by letters is the same as in figure 1. a: The difference in the bacterial community structure at the genus level in different
C. chinensis rhizosphere soil samples; b: The difference in the endophytic bacterial community structure at the genus level in different C. chinensis leaf samples;
c: The difference in the endophytic bacterial community structure at genus level in different C. chinensis rhizome samples. * indicates significant difference
between the infected samples and the corresponding healthy samples (P<0.05)
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Fig. 4 The differences in the relative abundances of bacteria at the genus level in different Coptis chinensis samples
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