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Diversity of fungi in the roots and rhizosphere soil of the
endangered medicinal plant Dactylorhiza hatagirea

Alatancunbuerl’z, Caowujisiguleng*l’z, BAO Jinhua3, HU Hongxial’z, CHA Sunal’z, Qiborel’2

1 Mongolian Medical College, Inner Mongolia Minzu University, Tongliao 028000, Inner Mongolia, China
2 Key Laboratory of Mongolian Medicine Research and Development Engineering, Ministry of Education, Inner
Mongolia Minzu University, Tongliao 028000, Inner Mongolia, China
3 College of Agriculture, Inner Mongolia Minzu University, Tongliao 028000, Inner Mongolia, China
Abstract: [Background] Endophytic fungi capable of promoting plant growth, enhancing plant
tolerance to drought, and improving plant resistance to diseases have significant research and
utilization values, especially for the growth of orchid plants. [Objective] To systematically
analyze the diversity and reveal the community structure of fungi in the roots and rhizosphere
soil of Dactylorhiza hatagirea, so as to provide a reference for further exploring the associations
between D. hatagirea and fungi. [Methods] The Illumina Miseq high-throughput sequencing
was employed to analyze the diversity of fungi in the roots and rhizosphere soil of D. hatagirea.
[Results] The endophytic fungi in the roots of D. hatagirea belonged to 89 genera of 7 phyla,
with the dominant genera being Epulorhiza (16.93%), Cephaliophora (10.41%), Saccharomyces
(5.73%), Ceratobasidium (5.32%), and Fusarium (5.12%), among which Epulorhiza and
Ceratobasidium were mycorrhizal fungi in orchid plants. The fungi in the rhizosphere soil
belonged to 269 genera of 11 phyla, with the dominant genera being Fusarium (8.09%),
Neonectria (6.79%), Plectosphaerella (3.39%), and Mortierella (3.01%). The diversity of fungi
in the rhizosphere soil of D. hatagirea was significantly higher than that in the roots.
[Conclusion] This study revealed the fungal composition in the roots and rhizosphere soil of D.
hatagirea in Inner Mongolia, enriching the endophytic fungi resources of this medicinal plant.
The findings help to promote the research on endophytic microorganisms in the medicinal plants
with limited resources, alleviate the shortage of Chinese medicinal herb resources, and protect
and reasonably develop wild medicinal plant resources.
Keywords: Dactylorhiza hatagirea; fungi in the roots; fungi in rhizosphere soil; diversity
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Dilution curve plot (A) and Venn plot (B) of Dactylorhiza hatagirea root and rhizosphere soil
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Table 1 Alpha diversity analysis of endophytic fungi in
the root and rhizosphere soil of Dactylorhiza hatagirea

AR R S
Sample
HRTH 61.67 524.50
Valid tags
Chaol F5%K 63.62 528.53
Chaol index
Shannon 164X 3.06 6.52
Shannon index
Simpson 65X 0.70 0.96
Simpson index

75 Coverage 1.00 1.00
22 EXZRMBALERLRBETIEFHR
B ZHMES

5T Bray-Curtis AR 28 B0 52 28 2 A
HEVR B 1T NMDS 4341, 253 2 PR
P2 AR A 32 A T AR R 2 4 ROE o0 b
(non-metric multidimensional scaling, NMDS)H
O, HEARFIAR B A 2 o 25 B e ] 1) S B AN T
B, WA BAAERA T WA EES T,
P B L2 HEER N A LRI s - LB AT 9 2H A
REA AR A LB, 5T Bray-Curtis 5
BIAEFER Adonis 28T, REH 0.17, FHH 24~
STHEARENZE R, BASITEE L (P<0.01),
23 ERZRBALEERRRFEIERR
TELER S

FET R A, FER AN A B
FIET 7171234043 H 64 Fl 89 & , MRPr -+ ITH
SEIET 111740 40 88 H 164 BLAI1 269 J& (& 3).
TENKSE ., PR ] (Ascomycota) e M N A4
LA (46.6%) -5 AR B - FLTR (61.94%) ) 2L 34
BT, HR, T EET1(44.8%) W2 MR N AR 1T
HIRERE (B 3A). FERKE L, FERAR
B P A= BT A < 1 49 (Agari comycetes) 1 4%
T 47(Pezizomycetes), 53515 32.6%F1 10.9%; %24
2EARER - ER 20N Agaricomycetes, i 10.19%;

Z%7¢ 14 2K (Sordariomycetes) 75 H3 715 (13.28%) FIAR P
1-(35.07%) AR FEE SR, A AN (#]
3B). 7E HKF F, Xl & H (Cantharellales,
23.23%) . # % H (Pezizales, 10.9%)#1 A i H
(Hypocreales, 9.08%) % 24 22 AR N A= KL
PP Hypocreales 1 Ascomycota_unclassified
FER PR L LR E 3C), 7ERK
S b, R 58 Bl (Nectriaceae) g AR &8 P 2E T
(8.17%)FIAR B3+ EL IR (16.82%) AL R A RH &
3D). FEJR/KF- | R AR IR & (Epulorhiza) (16.93%)
3k # % J& (Cephaliophora) (10.41%) . % £ J&
(Saccharomyces) (5.73%) . ff1+H 1% /& (Ceratobasidium)
(5.32%) WAREBEI DL w & 5 HR T HJE 8.09%
Plectosphaerdlla (3.39%) il #f 1 & J& (Mortierdlla)
(3.01%) JARER + BRI TR (K] 3E).
24 EZXZRBALEERERRETERR
MHER D

XT & K B RN iR A T 25 5 4B, B 1% P<0.05
FIRT 10 MR TR E , 25 R KRR 4), 5%

NMDS analysis (Stress=0.10)

2

05}

MDS2

0.0+

-0.5 0.0 0.5 1.0
NMDSI

2 ET Bray-Curtis EEEEE T ERHZIRFA
£ BEEANRPE L EE £ RE KT LA NMDS 547

Figure 2 NMDS analysis of endophytic fungi in the
root and rhizosphere soil fungi of Dactylorhiza

hatagirea at genus level based on Bray-Curtis distance
algorithm.
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Figure 3 Relative abundance of endophytic fungi in the root and rhizosphere soil in Dactylorhiza hatagirea at
different levels. A: Phylum level. B: Class level. C: Order level. D: Family level. E: Genus level.
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Figure 4 Analysis of species differences at the
genus level between endophytic fungi in the roots
and rhizosphere soil of Dactylorhiza hatagirea.
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