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Fungal diversity in the plant and rhizosphere soil of Valeriana
jatamansi Jones

GU Yumei, SHEN Min, ZHAO Shuang’

College of Traditional Chinese Medicine, Yunnan University of Chinese Medicine, Kunming 650500, Yunnan, China

Abstract: [Background] Valeriana jatamansi Jones has a long history of medical use and is
widely used. However, the fungal diversity in the plant and rhizosphere soil of V. jatamansi
remains to be reported. [Objective] To explore the diversity and structures of endophytic fungal
communities in the rhizosphere soil and different tissues of V. jatamansi and lay a foundation for
the development and utilization of endophytic fungal resources in this plant. [Methods] The ITS1
region of fungal rRNA gene was sequenced by the Illumina MiSeq PE250 platform to analyze the
endophytic fungi in the root, stem, leaf, and rhizosphere soil samples of V. jatamansi. The
bioinformatics tools were used to analyze the sequencing results and reveal the fungal community
structures in the plant and rhizosphere soil of V. jatamansi. [Results] A total of 1 776 731 valid
sequences and 7 399 OTUs were obtained from the root, stem, leaf, and rhizosphere soil samples
of V. jatamansi, belonging to 1 269 species, 767 genera, 331 families, 146 orders, 65 classes of 17
phyla. The richness of endophytic fungi followed the trend of rhizosphere soil>stem>root>leaf,
and the diversity was in the order of rhizosphere soil>stem>leaf>root. There were 192 common
OTUs shared by the four samples, and the number of unique OTUs showed the trend of
rhizosphere soil>stem>root>leaf. At the phylum level, the dominant fungi in the root, stem, leaf,
and rhizosphere soil samples were Ascomycota and Basidiomycota. At the genus level, Hannaella
was the dominant genus in the leaf and stem samples, Plectosphaerella was the dominant genus in
the root samples, and the unclassified fungi accounted for a relatively high proportion in the
rhizosphere soil samples. The fungal network showed that each genus was associated with one or
more genera in the average abundance, most of the genera were positively correlated with each
other. [Conclusion] There were abundant endophytic fungal resources in V. jatamansi, and the
endophytic fungal community composition showed significant differences in different tissues and
rhizosphere soil of the plant. This study explored the biological information of endophytic fungal
resources in V. jatamansi, providing a theoretical basis for the protection of V. jatamansi
resources and the development and utilization of endophytic fungal resources.

Keywords: Valeriana jatamans Jones; endophytic fungi; high-throughput sequencing; fungi in
rhizosphere soil; diversity

Wk (Valeriana jatamansi Jones) WIS#FRE G 25 R R 2 AR . 2 b 2l an 7 SRAgH
WEEAY), NADERA . RWE. AL & AP IAE SRR B R LR 5
B RSN MR IRERT RN (R A Bk
HH ) , 7E 1977, 2010, 2015, 2020 4ERE ( h PR R TR AR I 5 R — B B A By
R NRAEFIE 250 ) h 308, —BHERESG  BAERIEEYA LN A5 LRI N F R
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W5 BRI SRR, i FoAN AR R
FIAIE 3%, TN A B e fe ik ne EAE R4
WA, BA Z I BTN il
I FPE AT LA B HAS I i AR rh N A R
MBEATE DL, HAMFEE R, MR RoR . i
R AU, PR SRR N A P b
LHIRANLLA™, S 2t s AT IR P E 2R
PARGL TR, ) 2 TR AR
TR . HRTE X 2l Rt
KT s e 5 2 Fh 2 R 45 e B R P v 4y
Br T N ER 2R

It T 3750 IR A >R AR A3 o, JFCER A
WG BERAZ, I Hoh Tk AT 4E 0 (A5R D
FETERE T B S R S BARMER IR 7 S50, SR A]
FIARZE SFE I Z50RE F R 3 n] F BT, At 54
A NS I E R R iUk =% AWl p YA "B I o
K, [ A SR ik A A BIF 5 T B TR AR AL A
AT A2 B 1 AT TR, T 0% T N A R AR
PR - S 7 TR AIE S 140 R AT T S AR SR
o P T R AT R A AR L 25 L AL
A LR SR P S BT, SR IR A b
ZRENE R AR AL, W1 BT A e, O
Wk e FLTR BT IR AT S R T 2 Sk, A R RERE
R il WAk A R K e R B ) AU IR AR

1 S

1.1 #&

WA R B St BT, @M EAR
27X FE R 45 R Ay i e IR (V. jatamans) .
1.2 EERFIFALEE

358 FEYE FHECR N 4] DNA RIS, K
AR (LR A B Hl 3 2x PCR Buffer for
KOD FX Neo, dNTPs, KOD FX Neo, ZVEZi(

T YR A BRA T ;s SanPrep F13X DNA i[RI
WAlE. 5IEM, AT AV TRCEE)ARR
/NFl; PBS VR, mrZ S AEYRHEA AT,

F R R B DAL, FEER R RBHECA R A
Al HUKAUHIBER R R G, FERBHEA A
F]; Illumina MiSeq PE250 M5 K&, JbaH il
BB R A
1.3 Mk EE AR L

VEH 3 RAEER MR, T 70% Bkt +
VIR T Y R A S A, TR AR K 43
JETETCHAAE T IR FEBCH B gt 25, nb
HETUI RN, ARAET 2 mL BEss AR R4
SRR TR T 3 h, HTREE5E,
1.4 WIERERFR L IE AR

F- B8 T R W R AT AR , LBRARTEACHR
SYFAELA 3, BORBR Al 1-2 mm () -8, 1k
LT B PR 1498 B AR PR - 49 A %A JC I PBS
VSR ) SR IR L FHIE R T R 1Y 123 [W) PBS
W —EEA 50 mL K IR ERS,
4°C. 6000 r/min &[> 15 min % B3, K5 %0
TCHEPIRES, AR B TIRA TR % 3 h TR
ZL L DNA MYHEE.
1.5 ITS XEMHERSBENF

fifi A 398 | M58 BB S R 2 DNA 37
BRI AEA DNA, 28 1.0%Bh IR AR I HL YA
e 3 A4l 3, 4di Ff ITS1F (5'-CTTGGTCATTTA
GAGGAAGTAA-3")FI1 ITS2R (5-GCTGCGTTCT
TCATCGATGC-3")5| #1171 PCR ¥4, PCR X
NARZ (10 pL): DNA FHR(30 ng/ul) 1 pL, 1E.
S5 14#7(10 pmol/L)4% 0.3 pL, 2x PCR Buffer for
KOD FX Neo 5puL, dNTPs (2 mmol/L each) 2 puL,
KOD FX Neo (1 U/uL) 0.2 uL, ddH,0 #M&E 10 pL.
PCR JZJii 451F: 95 °C 5 min; 95°C 30s, 50 °C
30s, 72°C40s, 25 MEH; 72 °C 7 min, PCR
FEE 1.8% SRR L VKA, A SanPrep
FEX DNA B RIo it - atife, IFH
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ABI Step One Plus 52} PCR &Gt rEie., 4lifk
J& Y kA B R AR A BR A /A
[lumina MiSeq PE250 -5 #4780l ¥ .
1.6 HEALIBFNS

0 7 R A 1) Jit e B f FLASH. vi1.2.11
BAF AT B, {#F Trimmomatic v0.33 X} Bf
AT B W F A AT T IR R BRim AR, 15
& Bt Y reads, i ] UPARSE #fF7E>97%
FIFEBLEE 825 OTU. f# i QIIME2 2020.6
XIAE AT o ZHEE50 4T, i) Spearman Bk
HH 253 A B5  A A DG I 2

2 EREM

21 HKKER. . HAEEREREKRLT
BERMNFERS T

XTUIIR AR L 25 | i AR PR AL 4 REA
(BEAFEAR 3 ANFEE)IEAT ITS mam sy, gk
31 790 941 Xt reads, [ UGE#a 1T X0 reads
R . BRI 1 776 731 4% clean reads,
FESEEK 4341 4 190-460 bp., ACE $5%%. Chaol
BEHTERRFEM AW FEEE; Shannon $5%4L.
Simpson & BT T2/ HE il H B 2k . FZIE
(B Dyil ol o 2 m IR BT AN R A ZH Z R o
ZREEFR RO/ . R o ZREHE BN R 1
Bz, MR+ 3EE R AY Chaol $5%L. ACE 84,
Simpson 5% Shannon 8504 = FAR . 2X . 0t
PR EE, 2518 1 55933, 4 678, 0.97
A17.52; MY Chaol F5%UA1 ACE 55U A%,
I3k 549.67 F1 1 649; MY Simpson F5 B
Shannon $68URAK, 73524 0.93 F1 537, Hitn]
AL, MIREAR . 2K MPRIARER R B
HEJP AR PR > 22> A1 >0, 2R bR 4
HE>ZE>M> 4

FE SRR AT F 3 ey Ao 2 5 2
DU BRE SR iR 2R, I3 S e )

FRRFEBERRRE . 8] 2 SRk A AN R ZH SR AR B 45
PR RN R, DAL 2 TRl LIE ) 4 MFEAS
SR B S SR TSR, RN A
Fo . DR EE O A SR S TR T A
22 BIEKER. . M RRIELTIEIRA
OTU #*%

Venn AT DU 7RAE b (8] A R RRIE A9 2L
H, BRI S RRERE SIS . BE 3
AT, WREAR . 2R MPRRER HE 4 AMERACH
FIE BRI N 7 399 4~ OTU, 4 PEBALAY OTU
BRI 1971 4~ 252312 4~ 1 1317 4~
HREPR 145 3 633 A, ARBR 3>RS 5 460
FIWERE LA OTU Jy 1921, & OTU
) 2.59%. R, 25, MHARPR L3 4 e
Fif7 OTU 4351 1186, 1546, 734 12 772 4,
A3 5 LA A OTU Y 16.03%.20.89%.9.92% .
37.46%. R 4 FES A OTU (5 LS,
AN TRIRE it R A ) T RV A A AR 22
5, MRPR - HRE R OTU £,
J2 7724 MR, R 734 A, BRILHE
YIRhFEEE AN, R [A 42 2 () A7 A A R] =k
FEALA B
2.3 BIEKER. = HREEEMNREELT
EEREM RSN
231 VKEREELEH

XTIIR AR S EEET 10 A ECEET 2R T
o I 4 ATLUEH, WIRER . 25, iHFAIRER
TIEPEE 128 F LSS (Ascomycota) |
H 7 I'] (Basidiomycota) . #% i % I]
(Mortierellomycota) ., ;[ J(Mucoromycota) , %' 2%
I 1] (Rozellomycota) . 4% [# | ] (Chytridiomycota) |
BRFER]](Glomeromycota) . jifiaE [ 1(Olpidiomycota) .
i % '] (Kickxellomycota) . A 4% 2% (0 H
(unclassified_fungi) X ALY (others).
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Figure 1

respectively. The same below.

*1
Table 1
in rhizosphere soil

RER. = HALXEERRFLIEFEEMN o ZHEMEEE

Alpha diversity index of endophytic fungi in roots, stems and leaves of Valeriana jatamansi and fungi

Diversity index grouping box plot. G, J, Y and GJ represent root, stem, leaf, and rhizosphere soil,

e Chaol 184 ACE 54 Simpson F8 % Shannon F5 %% HEE

Sample Chaol index ACE index Simpson index Shannon index Coverage rate (%)
G 805.66 2417 0.93 5.37 1

J 930.67 2792 0.96 7.35 1

Y 549.67 1 649 0.93 7.35 1

GJ 1559.33 4678 0.97 7.52 1
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Figure 2 Dilution curve of roots, stems, leaves, and
rhizosphere soil samples of Valeriana jatamansi.
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Figure 4 Species composition at the level of fungal phylum in four samples of Valeriana jatamansi.

distribution.

3 EHBE OTU 9% Venn

Venn diagram of fungal

B Others
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W Kickxellomycota
B Chytridiomycota
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Figure 5 Species composition of endophytic fungi in four samples of Valeriana jatamansi at genus level.
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Cladogram
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XANAEDIPRICY), K 22 EFHPyronemataceae)
Ry ZE R oA, 3 ASFERALAH X I LE AR iC ), A
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KHRIE, BRI s A BRI E R . A 7 7]
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o. f. g, salFRH . B JE . P

Figure 6 Evolutionary branch diagram of LEfSe analysis of endophytic fungi in Valeriana jatamansi. o, f, g
and s represent order, family, genus and species, respectively.
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Figure 7 Endophytic fungi network diagram of Valeriana jatamansi.
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