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[Abstract] Objective: To analyze the community structure of endophytes in Panax quinquefolium root
and explore the dominant endophytic bacteria and fungi, to provide scientific basis for the establishment of
endophytic microbial bank in P. quinquefolium root. Method: Internal Transcribed Spacer (ITS) sequencing
and 16S sequencing were performed on six P. quinquefolium root samples collected from Wendeng, Shandong
province on PacBio Sequel II . Result: A total of 8 phyla, 11 classes, 23 orders, 27 families and 53 genera of

endophytic bacteria were identified in P. quinquefolium root, among which an unidentified Burkholderiaceae and
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an unidentified Rhizobiaceae were dominant. A total of 9 phyla, 23 classes, 35 orders, 43 families and 48 genera
of endophytic fungi were identified in P. quinquefolium root, among which an unclassified Helotiales and
Pseudogymnoascus were dominant. The community structure of endophytic bacteria revealed that the roots were
selectively enriched with nitrogen-fixing bacteria such as unidentified Rhizobiaceae, Bradyrhizobium and
Herbaspirillum, which suggested that nitrogen is important for the growth of P quinquefolium root. The
community structure of endophytic fungi indicated that P. quinquefolium in Shandong province might be infected
by unclassified Helotiales. Conclusion: There is a rich diversity of endophytic bacteria and fungi in

P. quinquefolium root, which provides scientific basis for studying the interaction of the plant with endophytic

microorganisms and screening the endophytes to promote the growth of P. quinquefolium root.
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XYS2 14 593 14305 20308 084 1419 98.03 10.000
XYS3 13753 13484 19114847 1417 98.04 1.000 4
XYS4 10 348 10 142 14 402 792 1420 98.01 0.100
XYS5 14 620 12720 18 009 639 1415 87.00
0.010
XYS6 12317 10 593 15077 612 1423 86.00
0.001 -
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XYS1T 16209 14589 8790027 602 90.01 Fig. 2 Curves of rank-abundance of bacteria and fungus in roots
XYS2 13712 13301 8103605 609 97.00 of Panax quinquefolium
XYS3 12 059 11 578 7172394 619 96.01 M%%SEI%D ’ﬁgz'g XYS4 B(] Shannon?'ﬁi’ﬁ(fi%,ﬂ%%
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S Z 5
XYSS5 15510 14 890 8989 169 603 96.00 XYS2 EI/‘J Chao%ﬂAce?’é%{ﬁ%%,i‘%%ﬁ*E%ﬁmiéﬁi
XYS6 14 589 13 861 8267 758 596 95.01
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Table 3 Alpha diversity of bacteria in roots of Panax
quinquefolium
Alpha ZHE1E
G
Shannon Simpson Ace Chao
XYS1 0.1120 0.022 0 12.483 0 11.2500
XYS2 0.867 0 0.180 0 90.959 0 87.769 0
XYS3 0.498 0 0.106 0 63.756 0 66.200 0
XYs4 1.243 0 0.289 0 71.5120 68.565 0
XYSs5 0.4350 0.083 0 77.040 0 69.750 0
XYS6 0.954 0 0.214 0 54.629 0 55.000 0
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Table 4 Alpha diversity of fungus in roots of Panax quinquefolium

Alpha ZF: 14
B i
Shannon Simpson Ace Chao

XYS1 0.3900 0.118 0 29.390 0 26.600 0
XYS2 0.648 0 0.1500 54.747 0 49.118 0
XYS3 0.870 0 0.266 0 63.0950 61.400 0
XYSs4 1.042 0 0.2620 140.007 0 130.333 0
XYS5 0.718 0 0.197 0 53.3400 50.750 0
XYS6 1.5340 0.4190 107.797 0 99.789 0
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Fig.3 Composition of bacteria in roots of Panax quinquefolium
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Fig. 4 Composition of fungus in roots of Panax quinquefolium
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TE S AR AR B A R AR R T B R L R
XYS4,XYS5 fl XYS6 H — Fi 22 % & (unclassified
Helotiales) i A X5 3= B2 1 12 /& T H AW A (K1 4D) ,
W 7R A RS 0] o 22 FEME R 5022 55 0T e SR BB o HE AR 22
FHEHEEMRESE . RI\ECHIRATH, A
) PG 3 2 MR A (B AR AR N AR AR ) o 2 B I 22
5t T REZ FEAS R R W IR A K IR HORE
5 R 5w,

VUVE S N AR Al R RE VR 25 0 R, P T S AR N
SOt T T i T = A SV - (€ I AN =12
(Burkholderiaceae) . #8 J& & B} (Rhizobiaceae) .

Rhodanobacteraceae B} 55 ; P4 ¥ 2 AR 3 P AE 41 1 A
#BW Jm N — B 3% K W (unidentified
Burkholderiaceae) fl — Ff R J& i (unidentified
Rhizobiaceae) 55 . A5 LW, =L 43 W 3| L b iy
ANZ B HETLFE L w /R ERE
(Burkholderia sp.) , 2% fif £ 3¢ vp 35 R A1+ 58 800 #
14 R BRI 1 2 2 MRS 95 1) DG 7 2 R 43 s 9 )
) T AR AT 5 8 R 1 EG B X 22 R v T 00 R o 1L AT
PR Y A T R R A T 2 B A A
WA F AR U BY R B0 RE 9 R B R G 1 4R
T A BT 58 438 & 43 A 52 [X & FF (Burkholderiaceae )
A AN S W AERKAFERE ME LD B EE
Y ARBIEIE & AN T LK B R0 B AR TR TR SR
2w AR WG R PE 2 0] R E o 7 AR R AR A v [
AR A SRR AR U B A e . AR
1 B} (Rhizobiaceae ) 4 7 f& $L 7 {1y [& 0 , HA [ @
KA IR GG AW B I8 W A SE A ) A K A5
TERPY . B A 8 N AR IR B Ciceribacter J& ()
A.slu09 75 B A [5 Z Y e (4 [/l i, B -7 45 0 1 1
Wk, i AS BRI ASEATF > A A
Z o MR oy B A B R R B B DCY 16T
(Rhizobium panacihumi) , A Wh B N S 4 it Ik 8 4
& e P AR R Y E AR S & SRR A
AT T A R AR OE R B — R ARR
(unidentified Rhizobiaceae) . 18 4= R W W /&
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(Bradyrhizobium) M ¥ A2 1§ J& ( Herbaspirillum ) 7£ VG
TS LR P A 20 B v 38 EL A R AR X L R
VOVESEMR NP s B AW, iR AT R X7
FZMARERKEKE FoEE, A, £ 5 0RER
FIREA B T 2 5 V0 W HCH0 W 38 A0JE 5 kA AR
/LRI

TUFE SN A BRI B B s P ES RN
A B LB JE S — A 32 (unclassified
Helotiales) Fl i #£ %& A J& (Pseudogymnoascus) % .
ZF B W H (Helotiales) T J& fn #5 & 8
(Dermateaceae) % #% 18 £ ( Sclerotiniaceae) . & 24 &
B Bl (Phacidiaceae ) % £ A 90 9% B B 7, 5 7R 10 AR
SCEHLIX VYIS HE EEOR A R H AR R
Yy o [F) B AE TY I 2 0 A LT RE I P X B RRR
P B MABER B ST EERENA R ER,
O A W5 R, B 22 6 & (Pseudogymnoascus) H.
WA LIRS T R#HEASEY RS
Bh 3BT S5 0 1R Y 21 8 B 8 (Rhodotorula)
LA D)X B SR A S W L e B A B A
PIBIA RO g5 TR R A ILAR M PSS 0] BB
2 B 2 B B R R 1R AP i
S35 1= Bl TR AR R TR

WEANAEEMAENEZEESHES R
G A R A REVESR R A K
mAAFESHYE B ASZETEESEN . 25
VEVES 25 MRG0 7 (W I8 B o A F 58 % 78 9
Z: MR N A= A TR TR TR A B Vi 5 Rl R B 22 R 1
HEATPFA, R VG P 2 MR 9 2R A W e 1 A ST B
Feilio R, BRI RTTES RS WA
AW ) HAE T AR SV VE SR RAEK A N AE A
A A B AR R AR . R TUE SR ER N A
TR FI A P AR AR 3 2 R A 2 W TR T A8 R BTG 7
Zx KRR A A G TR RN EC A 22 RE R 1 () B A 3dd B R P
WH WA KR e AR,

[FIZEMR] AXLFRAEAEMAZF R,
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