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Differential analysis of endophytic bacterial communities in the rhizomes of

continuous cropping of Curcuma wenyujin and C. phaeocaulis
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Abstract: To explore the reasons for the difference in the ability of Curcuma wenyujin and C. phaeocaulis to resist
continuous cropping, the rhizomes of C. wenyujin and C. phaeocaulis were collected, high-throughput sequencing was
employed to study the community differences of endophytic bacteria in rhizomes of C. wenyujin and C. phaeocaulis. A
total of 15 471 operational taxonomic units (OTUs) were obtained from all samples, belonging to 38 phyla, 91 classes,
260 orders, 539 families, and 1 149 genera. Alpha diversity analysis showed that the species richness and deversity of en-
dophytic bacteria in the rhizomes of C. phaeocaulis were generally higher than those of C. wenyujin. Continuous crop-
ping reduced the richness and diversity of endophytic bacteria in the rhizomes of C. phaeocaulis, while opposite in the rhi-

zomes of C. wenyujin. The endophytic bacterial community structure differed between C. wenyujin and C. phaeocaulis,
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and with the increase of growth time and continuous cropping years, the relative abundance of Proteobacteria increased
and Actinobacteria decreased in the rhizomes of C. wenyujin, while opposite in the rhizomes of C. phaeocaulis. Con-
tinuous cropping reduced the relative abundance of Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium in C.
phaeocaulis, while increasing the relative abundance of Sphingomonas and Streptomyces. However, the relative abun-
dance of Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium, and Ralstonia in C. wenyujin increased, while de-
creasing the relative abundance of Enterobacter. It can be seen that continuous cropping changes the endophytic bacterial
diversity and community structure of C. phaeocaulis and C. wenyujin rhizomes. After continuous cropping, the domi-
nant bacterial genera with increased relative abundance in C. phaeocaulis rhizomes may have an antagonistic effect on the
obstacles of continuous cropping.

Key words: Curcuma wenyujin Y. H. Chen et C. Ling; Curcuma phaeocaulis Val. ; endophytic bacteria; con-

tinuous cropping obstacles; community structure
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Figure 1 Endophytic bacterial rarefraction curves
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Table 2 Alpha diversity of endophytic bacteria

FE i AR ACE 5% Chaol #§ %k Shannon $§ %%
CPMR 1177+162ab 1181+£160ab 1178+ 161ab 6.92+0.13d
CWM-R 714+27b 717+25b 715+ 26b 6.43+0.59%
CWL-R 841+45b 842+45b 841+45b 7.73+0.17¢

CP-C 1 210+50ab 1 213+50ab 1 210+50ab 7.08+0.09d
CPM-R 1748+430a 1753+431a 1748+430a 9.29£0.19a
CPL-R 1752+599%a 1753+599a 17524599 8.37+0.59b

T« R BN RN 5 R 28 53 .35 (P<<0. 05) ¢
Note: Different lower case letters in the same column indicate significant differences (P<0.05).
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Figure 5 Relative abundance of endophytic bacterial communities on genus level



+ 570 - X UE 2 A5 - VAR IR A 4 M 3 SR R AR 2 N A AR R T 22 S M A

ZEMEE LS R N IR TR & (14. 8020 ) , R AR IR AR
S B AR 25 19 55 — 03 & b W #F # & (Entzerobac-
ter,7.61% ). HAEEFRARMRENE — FHMHAE
J& S LWQS B K % % J& (15.96%0) I 4 Jif i J&
(7.99%) 5 fFZEFRA EMRZERE — 25 L H w8
Ay i 2 T BB T (4. 99 %) Al 5% 4 1 U@ (Cupriavi-
dus,4.13%0) , FeAE 2 FEARMAR ZE 58 — 58 I3
B ol S AR T - AR T - R R T - R
W8 (12.51%) MR AT 18 )& (Acidibacter,7.75%) .
AESMETT TR 4 R0 3 AR AR 25 00 9 A= R e B
T S5 A B R AR L, A S AR R TR - AR TR - AR
JeA TR Je8 - R IR T e B O i R i R ) A
X E B AR HIRAR G h AT 8 | A SR
J& (Terrimonas) 1 & # B 0 & J& (Pseudoxan-
thomonas) WA X 3= BE 4, 38 R R AT 14 8 N %
W & (Streptomyces) B A X F= B8R o AL AE b %E
YEZAET IRAR & A 3R EM ZE N E WK 451
26 ORI AR FAR 22 TR S AR R - AR TR
Je& - R AR R A - AR R R B AR AR L IRAT R R
(Shinella) 4= FR TR & TG KT R & R 5 BRI R
Ja A5 w7 EFOR T R OR P i A R
ML T & B35 R B AR TE 8 (Nitrospira) (BT IE
J& BERE R SR R R . VRN IR 4
R R AR 2K N A TR R VR A A 25 S OR TRATR 4 AR
22 R AR TR B R AR TR R - B AR R TR R - R
J& TC AT H 8 55 K K 8 (Ralstonia) AR P
W@ AT R 8 (Caulobacter) F1 4= A5 B I 1 & 25 11
Fw B TR M AR B AR & 7 LWQSF
KRUEEE HHERE RIFEESFMESE LR
SR F IR AR 4 AR 25 b S AR T - AR R T -
RIALIE e - OB R & s TE R IR AR
ZERE A UL TR O AR S TR R ATl B R T
AR ZE R A TR R Sy TR AT T N TR R o
2.4 AAmMBBEEMIE S

XoF i A 4 0 3 R AR 25 P AR 40 TR T A Y
OTU 45 R 7E @ K F 47402 JF A AR X £ 2 15
Bl A 2 UL J& /K P BT 100 59 W Ak AT 5
H4r M, an e 6 TR .

HE 6, NREKLRE ,CPM-RM N —
%, CP-C fl CPL-RE A —2,CW-C fil CWM-R %
N—RKJFHE CWL-REH—%K,
2.5 AAMBRE LRSI

MWEL 7RI LVE ) AR IR SR A B A
35 M 22 5 09 4l 1A O B IR TE B (Lachnospiraceae) |
S AR IR TR - AR R TR R - R AR R TR - AR T R R

U 5E AR 98 B BF (Rhizobiaceae) | JC {8 T 1 J& oK %
JE R 57 IR G T 8 A S8 Fl A B L T 5 AR 1R TR
B4 FMEAEF B LA R EMEZES AN L ER
I TRT Ja A M8 b BB S T B (Roseiflexaceae) A %
FE P R FEFTF R B (Phenylobacterium) A % 7€ Fir H
JIE TR J R S A B I PP M TR R OR S P ST TR
BB A M 5 ol R B AR A M 5 A A TR AT < 0 AR
ZEAEF R A 25 S 0 A T O AT R R R A
ARD )RR R TR B (Aliidiomarina) & %58 5 EAE
ERAMEAEFLE LA ENEESME NEER
J& AU E P W £F 4E 1 H (Cytophagales)  Sandaraci-
naceae .\ LW QS8 B} 7 % 52 Fh 1 unclassified Roseateles
REERAR IR EAFE LA R EEZERME R
i 4 QT H AR S8 | A 8 (Conexibacter) &
U S R 2F 2 B B (Gemmatimonadaceae) R % 5E
J& AR T A S P A8 A2 AR R B (Bradyrhi-
zobium ) A& % E Fh O FF B Bl (Xanthobacteraceae )
UL TE B A A N T R R M L S TR R
REFf ELin6067 J& A 2 7€ R SC 1 84 B} o 25 5
RAEEFRARMM AT LA R EEERHE R
Puia dinghuensis .2 T T8 J& A % 7€ TR 50 L 1741 s
(Pseudomonas) A& % & Fh .
2.6 WA m A AL TR

A58 H PICRUS2 B X AR 25 9 4 41 1
AT RE T, an Il 8 fir s, IR AR 4 FZE IR AR ZE N
A 20 TR V5 6 N B COG 28 H HE# 1 10 B AR ], 43
) Ry B R e ds R, e i A S R B %
R 25 K T A ) G B, M 3%, 200 IR RE / 240 L R/ P 245 )
B AR5 1 Bk ARG i s AR, e PL e
iz 50 Wiz 50, 26 EEMER L FS
S HLH OG5 8 FH P Re FUR M 6E ) &

3 HiR5&R

R S Ny e R (H R S APl S SR
T I 4 A B A BT 5 32 AR R TR A W O i
3l AR < A 2 1l A R W BUR B
A AR o 8 P e B 3R AT P A BT RS
FEbE 5 AR G A L P PO AR BRSO A
BRI A SR ST P IR 22 S5 IR 9 A 0 T 5 S
[ A, A i R AR A AR I G S A A T 0 S T T
A TR T G o A A T D S 2 AT R
2 AT TR AE A AR R N A AT )
A 40 S AR DR 5 P A T T LB R A
Yok A A B B R AR A R A A A R R
PR A5 5 I BT 4 B OGTT  JEARBE YD 3



H YRR . 571 -

\ 4 8
BES Fed

) i CP-C
unclassified_Micromonosporaceae
unclassified_Polyangiaceae CPM'R
=3 Itured_D t fum CPL-R
2

[l

Hyphomicrobium
unclassified_LWQS8
unclassified_Sandaracinaceae
Herbaspirillum

= unclassified_Microscillaceae
Niastella
unclassified_Moraxellaceae
Nocardioides

Streptomyces

Bdellovibrio
unclassified_Rhizobiaceae
unclassified_BIrii41
Ferrovibrio -0

Nordella
unclassified_Lachnospiraceae

CWL-R

F
Bacteroides .

F
unclassified_Bacteria .
uncla,sslﬁed,Alphaprmeobaclena

Puia
Dyell

=i

Aquabacterium
Bryobacter
Conexibacter

); Vs
Cupriavidus
Ellin6067 -4
unclassified_Gaiellales
= Nitrospira
== unclassified_IMCC26256
MNDI

unclassified_Gemmatimonadaceae
|;pclassi fied_SC_I_84

unclassified_Elsterales
unclassified_Oxalobacteraceae

Acidothermus

unclassified_Xanthobacteraceae

unclassified_0319_6G20
Burkholderia_Caballeronia_Paraburkholderia
Pajaroellobacter

— ium
Bradyrhizobium

Bacillus
Steroidobacter

Devosia
Dokdonell

Cetobacterium
| | Clostridium_sensu_stricto_l
unclassified_Comamonadaceae

unclassified_Halomonadaceae

Enterobacter

‘A Tidis

1l Labrys
1 unclassified_Diplorickettsiaceae
Escherichia_Shigella

ina

_Pararhizobium_Rhizbium

Caulobacter
Ralstonia
L

unclass§ﬁed,Chitino%hagaceae
ungl_asslf;l@d_llumam acteraceae

Shinella

Tahibacter

Phreatobacter

unclassified_Roseiflexaceae
unclassified_Candidatus Kapabacteria_sp._59_99

unclassified_Rhodocyclaceae

PR

Reyranella
Pseudoxanthomonas
Pseudorhodoferax
/;ch{omobactgr_
unclassiﬁed_g‘;;;'ir‘lgomonadaceae
Variovorax
;e_lrjrimunas o
= ilimonas
Chitoo
| | | l unclassified_Enterobacteriaceac
U I I I I DI
R EE R TR R
S S8/ d2dd204d3 3 3 222
O U U A~ A
Al Ay A
O O O UOU%%%%%%UOO

FEh
6 NENEBEERKFTLENBEENSHRE

Figure 6 Heatmap analysis on endophytic bacterial communities at genus level
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Figure 8 COG functional abundance of endophytic bacteria
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