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Fungal diversity in two typical types of rhizosphere cultivation
soil of Lycorisaurea based on high-throughput sequencing

QUAN Miao-Hua"®* SHE Chao-Wen* CHEN Dong-Ming"?
HU Chao-Tun' ZHAO Li-Juan®

(1. College of Biological and Food Engineering, Huaihua University, Huaihua, Hunan 418008, China)
(2. Key Laboratory of Hunan Province for Sudy and Utilization of Ethnic Medicinal Plant Resources,
Huaihua University, Huaihua, Hunan 418008, China)

Abstract: [Background] Lycoris aurea is a traditional Chinese medicinal herb plant commonly used
to treat several diseases including Alzheimer's disease and myasthenia gravis etc.which has
important medicinal value. The plant grows vigorously in humus soil (loam), but its growth
performance in yellow-brown (clay) soil is very poor. In the recent years, increasing attention has
been given to the investigations on the interrelations between medicina plants and their rhizospheric
mi croorganisms because the microorganisms played important roles for the growth, development and
accumulation of biological active components of medicinal plants. [Objective] To study the effects
of rhizospheric fungi on growth of L. aurea, we analyzed fungal community structure and genetic
diversities cultivated in two soils. [Methods] Soil microbial total DNA was extracted. The
community structure and diversity were analyzed by using high-throughput sequencing etc. [Results]
Total of 42 130 and 30 176 fungal 1TS1 sequences were obtained from humus soil and yellow-brown
soil, respectively. Rhizospheric fungi in humus soil and yellow-brown soil could be classified as
follows: 6 Phyla, 25 classes, 61 orders, 123 families, 208 genera and 5 phyla, 20 classes, 48 orders,
85 families and 138 genera, respectively; among which, the most predominant Phyla both were
Ascomycota (relative abundance > 70%). The dominant genera and their diversity indexes etc. were
different between humus soil and yellow-brown soil. Ascomycota_unclassified, Fusarium, Zopfiella,
Chaetomiaceae_unclassified, Ceratobasidium, Mortierella, etc. were predominant groups in humus
soil. But there were significant differences in predominant groups of yellow-brown soil, including
Sordariomycetes_unclassified, Fusarium, Acremonium, Rhizoctonia, Nectriaceae unclassified,
Hymenoscyphus etc. Among which, there was a significant positive correlation  among
Ascomycota_unclassified, Zopfiella, Ceratobasidium, Mortierella etc. predominant groups in humus
soil and lycorine content in bulbs of L. aurea by using SPSS statistical software. [Conclusion] The
genetic diversity of rhizospheric fungi in humus soil that is favorable for cultivation of Lycoris aurea
were richer and higher as compared to those of yellow-brown soil. Its predominant fungal groups
such as Ascomycota unclassified, Zopfiella and Ceratobasidium etc. may be favorable for the
growth and lycorine accumulation of Lycoris aurea.

Keywords: Chinese medicinal herb, Rhizospheric soil, Fungi, High-thoughput sequencing, Genetic
diversity
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Figure 1 The dilution curves of rhizospheric fungi in
humus soil and yellow-brown soil

40 000

22 ITSLFSIRNFRE R SHMEGIT o
3 I SRS B AR TR,
B - AR ) B AT RUT 51 430 R 42 130 S5 A
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UniFrac JEEUNEE 1. 2. i 1 a1, AR
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Tablel Thespeciesrichnessand diversity index of rhizospheric fungi in humus soil and yellow-brown soil

T Jrolgt  OTU %t Aceddst Chaol F5 %k Bl TARAREL AR
Samples Sequences OTUs Aceindex Chaol index Coverage (%) Shannon index Simpson index
s 1. . 42 130 691 693 694 99.97 4.78 0.0219
Humus soil
TH AR
S . 30176 361 363 365 99.96 3.86 0.0519
Yellow-brown soil
xR 2 [BETMELRRFIEEHR Weighted UniFrac 555
Table2 Weighted UniFrac distances of rhizospheric fungi in humus soil (Hms) and yellow-brown soil (Ybs)
e
P Hms1 Hms2 Hms3 Ybsl Ybs2 Ybs3
Samples
Hms1 0
Hms2 0.05 0
Hms3 0.337 0.335 0
Ybsl 0.374 0.376 0.391 0
Ybs2 0.357 0.339 0.432 0.039 0
Ybs3 0.468 0.478 0.372 0.260 0.302 0
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THER] Ascomycota, AHXTFERESHIN 71.06%F
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TrEMXTED, BN 4.16%F1 0.99%. F3ANA
BAIXTFEL ) 7.80% (JE5E )1 3.79% (i)
(75 E LB Fungi_unclassified Z525HE7E GenBank
HA B 2
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B2 RELMAERRRREEREEIKELNS S
Figure2 The phylum distribution of rhizospheric fungi in
humus soil and yellow-brown sail

24 JBIKTREREM IR S

Ji 58 A+ AR BT B ELR 43 I 208 &
138 J& . & FIEHFY , BRI e F R
58.57%-75.26%, % 3 iR, TE@KF I, s+
(1) 2 b SEAR R L 322545 Ascomycota._unclassified.,
Fusarium, Zopfiella, Chaetomiaceae unclassified,
Ceratobasidium, Mortierella {0 F IS HE (A X F
JE>4%); WAFIENZMERIRAE FEA
Sordariomycetes unclassified, Fusarium, Acremonium,

Table3 Thedominant genusdistribution of rhizospheric fungi in humus soil and yellow-brown soil

JE5H B
Humus soil Yellow-brown soil
I P ER S [ A
Genus Relative abundance (%) Genus Relative abundance (%)
Ascomycota_unclassified 11.25 Sordariomycetes unclassified 18.90
Fusarium 10.73 Fusarium 10.71
Zopfiella 5.52 Acremonium 10.61
Chaetomiaceae _unclassified 5.35 Rhizoctonia 8.35
Ceratobasidium 5.15 Nectriaceae unclassified 7.80
Mortierella 411 Hymenoscyphus 5.05
Sordariomycetes_unclassified 3.07 Chaetomiaceae_unclassified 4.98
Sordariales_unclassified 2.99 Ascomycota_unclassified 2.15
Haematonectria 2.09 Cyphellophora 1.85
Hannaella 1.90 Chaetomium 1.25
Trichosphaeriales_unclassified 1.48 Hannaella 101
Cladosporium 1.25 Mortierella 0.87
Phoma 124 Phoma 0.65
Chaetomium 123 Cladosporium 0.56
Leptosphaerulina 121 Myrmecridium 0.52
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Rhizoctonia . Nectriaceae_unclassified . Hymenoscyphus
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unclassified, Fusarium, Chaetomiaceae unclassified.
Mortierella, Sordariomycetes unclassified . Hannaella.
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b K45 Ascomycota_unclassified #il Mortierella,
SRR AR 1 (11.25%) FIE 6 1L %8 (4.11%)
TE S RFHE T 7] 2255 8 (2.15%) FI%F; 12 (0.87%);
Sordariomycetes_unclassified J B A7 AY S 1L 3R
(18.90%) , 7E 8 E -+ Hh 31 J& 55 7 (3.07%) . {H Fusarium
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JEFE - AL 3 i Zopfidla (5.52%)F1%: 5 {if
Ceratobasidium (5.15%) 55 #£ # F e i 1+ AL s
ORI, (HEFIER LRSS 3 {4 Acremonium
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SPSS Gi itk 4 LA FR AR X TS 2
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St 25 rh A wRbA 5 5 Ascomycota unclassified
Zopfiella, Ceratobasidium,. Mortierella 2 [A] 2 i
FFAH M (P<0.01), 5 Fusarium, Chaetomiaceae
unclassified 2 IEAHM:, {HY5 Sordariomycetes
unclassified, Acremonium, Rhizoctonia. Nectriaceae
unclassified, Hymenoscyphus & i 2 5t i 2 7 AH
Ktk
3 WikE4w

3 Ao 7R 3 I B R N i Ak b b AR Y
JE 5 A (4 ) R B AR S5 (4) B AR R M ) 4331 3K
PRI I TSL 41 42 130 1 30 176 2%, 43illsJm 6 1]
2544 61 H 123 # 208 J&#1 517] 20 44 48 H 85 F}
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PE 1N T ] Ascomycota, AR 3 #4371
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A —gg#2

IR YRR R e, AL AR
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