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Abstract; To investigate rhizosphere soil and endophytic fungal community structure, diversity, and ecological function

in Kadsura coccinea, the endophytic fungal communities from roots, stems, leaves, and rhizosphere soils of mature

s B 2022-06-21

EE£TR . Wila = AL E (2021€02043) ; #iVLEE TR ERMIFE 334 (19042142-Y)

FE—1EH . X (1982-) 1t BIBFIE B3, BFSE 7 100 A SRR 5 & Flr, (E-mail ) 737689429@ qq.com,
EEES AL EE WIS IR RN 2 R PR, (E-mail) kay77@ 163.com,



870

L

K. coccinea were analyzed based on ITS high-throughput sequencing technology. The results were as follows: (1) A total
of 2 241 operational taxonomic units (OTUs) were obtained from 12 samples at 97% of sequence homology level. The
OTUs of endophytic (root, stem and leaf) and rhizosphere soil fungi were 386, 536, 258 and 1 435, respectively, of
which 18 OTUs were in common. They belonged to 10 phyla, 41 classes, 95 orders, 212 families and 367 genera. The
dominant fungal communities at the phylum level in the endophytic and rhizosphere soil of K. coccinea were Ascomycota
and Basidiomycota. Among them, Ascomycota accounted for 96.99% and 95.37% of the endophytic fungal community in
leaves and stems, respectively. At the genus level, the saprophytic fungi Mortierella accounted for a relatively high
proportion (13.5%) in the rhizosphere soil. In contrast, pathogenic fungi such as Ascomycota_unclassified and Elsinoe
were mainly found in vigorously growing tissues (leaves and stems). (2) Alpha diversity analysis showed that the
richness and diversity of the fungal community in the rhizosphere soil of K. coccinea were significantly higher than those
in endophytic fungi. Although the abundance of endophytic fungi in stems was significantly higher than that in roots and
leaves, the differences in endophytic fungal diversity among roots, stems and leaves were not significant. The principal
component analysis (PCoA) revealed that the fungal community structures of leaves and stems were more similar, and
those of roots and rhizosphere soils were more similar. (3) The function of fungal communities in different tissues and
rhizosphere soils of K. coccinea was predicted and analyzed by using FUNGuild platform. The results showed that the
rhizosphere soil fungi and endophytic fungi contained a large number of unclassified fungi. Among the functionally

classified fungi, the pathotroph functional group had a higher proportion in the vigorously growing tissues. This study

43 %

provides a theoretical basis for the screening and exploring of active functional fungi in K. coccinea.
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() R BN 45 T bR B G ITS
WP R, A B B AR B = FEAS A 3 R il 42 2
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Table 1  Statistics of ITS sequencing data of endophytic and rhizosphere soil fungi in Kadsura coccinea
UL EIE SN AREK ) %
FE 424 A (3F) LN GIT e H (3 A R . GC &t
; Valid Q20 Q30
Sample Number of Raw base Number of Valid base entz (%) (%) GC content
name raw reads (bp) valid reads (bp) percenage ¢ ¢ (%)
) . (%)
('pair) ('pair)
RT1 86 728 43 360 000 84 013 23 350 000 96.87 99.36 97.72 50.35
RT2 86 424 43 210 000 81 920 22 880 000 94.79 98.98 96.68 51.27
RT3 85 142 42 570 000 81 160 22 260 000 95.32 99.19 97.23 53.81
ST1 86 050 43 020 000 83 920 21 310 000 97.52 99.58 98.42 56.32
ST2 86 902 43 450 000 84 135 22 580 000 96.82 99.45 98.08 58.69
ST3 80 213 40 110 000 78 302 19 850 000 97.62 99.57 98.46 54.10
LF1 84 543 42 270 000 82 684 20 700 000 97.80 99.58 98.50 58.47
LF2 86 048 43 020 000 83 669 21 510 000 97.24 99.22 97.31 57.77
LF3 84 659 42 330 000 83 307 20 600 000 98.40 99.72 98.90 57.10
Rh1 85 770 42 880 000 81 509 22 530 000 95.03 99.23 97.54 54.99
Rh2 87 420 43 710 000 83 813 22 460 000 95.87 99.47 98.23 54.18
Rh3 83 971 41 990 000 80 559 22 520 000 95.94 99.12 97.29 53.39

258 A~ i B AT & B AR PR A HE TR AT
AR AR OTU %ol 18 4, Horh A B
TR B LM A OTU (1 192 4Y) ik 22
A2 40l S7 B9 OTU #4351 R 151,383,112
A WBR AR P A B OTU £t 195 4, 11
Prt 525 I OTU 43510k 65,52 A, AR L 25 H
3 LA OTU 40 S (FE 2), B2 4557
T R TR I Y OTU B4 & (EAR B L A1 4%
AL A OTU HA 18 4, (5 HAY 0.8% , Kb
TR A Z N AR BB R BT A Xl ST 1 B
R . RPR S5 RIEA B OTU [ AR X
(8.8%) ,H/n B % FRAR I W AR % 76 £ 3 ] fE
LIHRPRE S B Y R — o 1 BEAE SRR, HE
T Z 8] 7= A A B RZ ]
23 HEEEMRRERNE S EMAR
HE—26 OTU MR T H AT FUE AKF- itk
TIREIE A oM o AETTKF L AR PR S BT A
A BRI 34 22T 1] ( Ascomycota ) FlI4H
F 1] ( Basidiomycota) , HH F2E B ] 4 XA 3
HRBR A FIHR 5 He 20 31k 57.26% Fil 58.76% , 1 - Al
ZE B I 96.99% 11 95.37%, LAk, AR TR
PR T AT TFIERFE TR ] ( Glomeromycota) , 77
Wl R 21.03%H1 17.96% , 3R H T 1E2E  HH4H 4
FHR PR £ w2051 5 R 0.0449% .0.004% 1 0.670%

AW (Zygomycota ) TEARPR + 70 5 bl 13.84%
e HANAE YIS S R 0.03% ~1.31% (K 3:A)
ARIFER OTU [TFEAR PR L b b Hoh 13.66% , TEAH
WIS 0.19% ~0.93%

TEJR KT b, B R N A B AR B 13 E
WS AT T 367 J& ., Hoh, M BR b 8 R AH X
TR 5 B A K 48 28 A ( Fungi _ unclassified
13.7%) M55 )& ( Mortierella , 13.5%) /NASFEBR
6.0% ). H # W /&
( Subulicystidium ,4.5% ) FH I\ I5 52 J& ( Neonectria ,
4.3%) MR ILHT 5 R A T H H R 2R
( Sebacinales _ unclassified, 19. 7%) . 4 i % &
( Exophiala, 15.2% ), ¥k %& W 11 & 7 KX )&
( Glomeromycota_unclassified , 12.1% ) i J& = H &K
/12%)& ( Chaetothyriales_unclassified , 8.8% ) Fl14 7]
W& ( Fusarium ,8.0% ) ;25 5 LRI 5 09 @ o~ 14
WA 93 28 8 ( Ascomycota_unclassified, 17.7% ) .
¥ A0 2 W H K 43 28 )& ( Pleosporales _unclassified ,
16.3%) . i % = B B} K 43 28 J& ( Elsinoaceae _
unclassified, 11.8% ) KW )& ( Strelitziana ,9.1% )
M Trichomeriaceae A 43 25 J& ( Trichomeriaceae _
unclassified, 8. 6% ) ; W 1 i % 5 & J& ( Elsinoe,
21.5%) BR 2 W & ( Mycosphaerella , 18.2% ) ¥R JiE
W & ( Guignardia , 14.2%) | [8] & 5¢ J& ( Diaporthe ,

5 ( Plectosphaerella ,
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Fig. 2 Venn diagram of OTUs derived from endophytic and

rhizosphere soil fungal communities in Kadsura coccinea

6.9%) % & ( Phialophora ,5.4% ) X} & &
T 5, X R BZRMRNE B AR bR - B
REIR AP TE A U Sk, B2 R AR PR L TR N A H
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B IAEZAEPE (I8 3.B) . X R B RR PR
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T, X AR s L T A0 PN A I TR 7R 1) A 7K F E I 30
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Shannon ¥& £ 1 Simpson $5 % 3= 22 [ WL W) B 1 Z2 #
PE, 3R 2 AT, 2 R AR PR S ST RE VR P
MEMHER R TNERR, SN BRI, R
B 1 39 LB B 75 1Y ACE 48 AL, Chaol 48 % A0
Shannon 45 54 4 it % & T W 4E H W (P<0.05),
R RIZER) ACE #5840 Chaol #HUTE .3 2 5
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R T AR ZE RN A A R Y 2 A 22
S NTE N
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V& 2 18] 19 B Fh 25 5 %, R H 32 42 4% ( principal
coordinates analysis, PCoA) 70 HT T 22 ¥ RN A E
FIAR B - 398 L BRT 110 45 A8 155 B0, & T JE AR 2 4
% (unweighted distance matrix) , & 5 455 7R | 55
—FHi g BT OTU 7KV KB BE I% 45 18 242 1k 1Y
32.44% 5 RN T OTU /K7 E 18 BEVE 451
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RETE 25 M 24k, PCoA J3 A4 R o  TEAR B 1 1
3 A2l A ) 2H 2URE b 18] B 2 03 O, i A
G ZERE S A NS SR AR T AR A S 2R TR R T
ARRLRE B a7, AT RE SR A AR R A R I, AR AR FIAR
PR 4 SR H fi, (HN = AR AR AR E RN AR T
SRR PR 4 E T A BE B AT AR, R
T AR PRI A A
2.5 WA EE RRFR T8 E 2 % 8 FUNGuild
IhBE 2K B F

AT FUNGuild 047 128 0F 8 28 5 A A2 0T e
R B - 18 BRI R v 2 47 T BB T O3 B, 45 R kB
KA 7% (unassigned ) ZEM bR £+ AR ZE 5 T
B, 5 31.5% 37.3% Fil 35.8% ; i 35 HL 2F
4= 4 ( pathotroph ) XfJ B8 #F 75 M8 & 18 2H VR AR Br 4
BT & FE BRI (62.9% ) >Z5(37.5% ) >
MRBR A (16.7% ) >H(9.2% ) , 2 W] 95 3L 27 A= B )
RERFTE AR K NERE R 2 ZUrb e, AR PR 123
W, HA B SRS A AN A AU (saprotroph, 10.2% ) |
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symbiotroph,12.7% ) Ji§ A4 -3 A (saprotroph-
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Table 2 Alpha diversity analysis of endophytic and rhizosphere soil fungal communities in Kadsura coccinea

=3 Shannon 1§ %% Simpson 1§ % Chaol 5% ACE 18%t
Sample Shannon index Simpson index Chaol index ACE index
- LF 4.65+0.52b 0.91+0.04ab 113.38+44.82¢ 113.61+44.95¢
R RT 4.63+1.09b 0.91+0.06ab 180.25+37.02bc 181.42+36.75bc
25 8T 4.78+0.50b 0.90+0.02b 221.45+46.90b 222.37+47.43b
PR 4 Rh 7.12+0.10a 0.98+0.001a 675.17+42.98a 678.75+41.81a

T ANR/NG FEIR L2 HE Duncan K I67E 0.05 /K FAEME R FHER,

Note: Different lowercases indicate that there are significant differences in Duncan’ test at 0.05 level.

A

HHXFE B Relative abundance
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Fig.

3 Distributions of endophytic and rhizosphere soil fungal communities in

Kadsura coccinea at phylum(A) and genus(B) levels
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Fig. 4 Distribution heat maps endophytic and rhizosphere soil fungal community

structures in Kadsura coccinea at phylum(A) and genus(B) levels

symbiotroph, 13.9% ) ZEARFR £ 5 FUlB T 10% ;T 13.7%) A1 % B #F A4 - 3t /E B ( pathotroph-
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based on unweighted distance matrix
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