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Abstract: [Background] Orchids form a close symbiotic relationship with mycorrhizal fungi
throughout their life cycle. The symbiotic fungi provide essential nutrients during seed
germination and seedling establishment of orchids. [Objective] To reveal the diversity and
dynamics of the endophytic (symbiotic) fungi of Dendrobium devonianum seedlings at different
developmental stages. [Methods] The seedlings of D. devonianum were developed from in situ
symbiotic seed germination, and the root samples were collected from the seedlings two, three,
four, and six months after germination, respectively. Amplicon sequencing was employed to
analyze the fungal community composition, abundance, and diversity. [Results] A total of 944
amplicon sequence variants (ASVs) were obtained from roots of seedling at all the four stages,
belonging to 218 genera, 144 families, 71 orders, 24 classes of 5 phyla. The dominant fungal
genera in D. devonianum seedlings of two to four months were Serendipita, Talaromyces, and
Curvularia, respectively, while Talaromyces and Sebacina were dominant in the roots of
six-month-old seedlings. The dominate symbiotic fungi underwent two shifts during seedling
development. The first switch was from Tulasnella to Serendipita in the seedlings less than two
months old and the second was from Serendipita to Sebacina in the seedlings of four to six
months old. [Conclusion] The fungi in D. devonianum seedlings experience dynamic changes.
The seedlings may actively choose the most compatible fungal partners or may be passively
associated with the mycorrhizal fungi with high relative abundance in the environment. These
new insights into the dynamics of symbiotic fungi during orchid seedling development offer a
scientific basis to isolate fungal strains that might be employed to promote the growth and
improve the survival of D. devonianum seedlings.

Keywords: Dendrobium devonianum seedlings; symbiotic fungi; fungal shifts; Serendipita;
Sebacina; seedling survival rate; in situ seed germination
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Figure 1

Seedlings of Dendrobium devonianum in different developmental stages based on in situ symbiotic

seed germination. A: LP2M. B: LP3M. C: LP4M. D: LP6M.
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Figure 2 Venn diagram at amplicon sequence
variant level of seedlings in different developmental
stages.
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Table 1 Amplicon sequence variant information
shared by 4-month-old seedlings

A ARIEER ASV 32 B

ASV common to Classify Quantities

four months old

ASV4, ASV5, ASV6,  JLfIlE5E)E 4

ASV9 Serendipita

ASV2, ASV35, (R NES) S 3

ASV215 Talaromyces

ASV3, ASVS0, Z5H)m Curvularia 3

ASV144

ASV7 &7 HJ& Sebacina 1

ASV10 R TR T 1
Carlosrosaea

ASV11 HWHJE Tremella 1

ASV15 OV Gl 1
Pyrenochaetopsis

ASV19 Ti %)% Acrodontium 1

ASV23 Fe 11 )& Cladosporium 1

ASV45 =ABAREE 1
Trimor phomyces

ASV46 i JJ 8 Fusarium 1

ASV48 Wit E e 1
Cladophialophora

ASV49 FEHC IR R 1
Saitozyma

ASV58 FETC N 1
Chaetosphaeriaceae

ASV148 TR 1
Nigrograna

ASV490 YNGR 1
Hyal oscyphaceae

ASV512 KB 1
Cephalotrichum

ASV596 AKFJ® Trichoderma 1

WITHAT K 33.7%. 52.7%F1 41.2%, & T
FLIHZERE(A 3B). H 6 H i i3t B 41
52,3, 4 ARBYHAR, FEHBERER .
St H )R . R Wime R . XS R
(Cladophial ophora) 14 /J 14 J& (Fusarium) < B 14
R, T H A FE SRR R Lz, 4]
N 12.8%. 12.7%. 9.7%. 9.5%#1 9.2% (&l 3B).

FEFT 3 AT 5 R 00 R Te A i 7 s T
W, 166 WAt b IR E 4.2%, 7ERT 3 4
iy v R X = BTG A 0 5 B S L TR (R X S
INF 1%)7E 6 I AEXS F IR 12.7%, K
A EEERE(E 3C). Ah, b8 i 7E
2. 3. 4 f1 6 AR AETE, (BARXNFRE
B, 1UH 0.82%. 1.15%. 0.12%F1 0.13%.
23 AEIRARYEBEEED o ZHEMDH

RIE o ZREPEZ S t BEss R, RRFA
%417 18] Shannon F1 Simpson 2+ P48 BT
8% % 5:(P>0.05) (] 4A.| 4B). ACE F & 54K
162 HB4H 5 3 IS4 SR s PR
EH25(P<0.01), 78 3 AL A 4 Akt
A i 25 22 5(P<0.05) (I8 4C). Pielou ¥J5JJEHR
B 8 2% 22 5+ (K 4D).Goods_coverage 18500 1,
UL SE AR A B T 2K, AR BRI s Y TR
SRR
24 AEIRRYEBEERED B SN

Ry itk — 25 WA AS [ i 4 ] e A ECTR R
TR 225, R ELPR M (PCoA) AT B
PIRER 22 b 4R 1 (PCOHfERE T 2
S 24.15%, FABR 2 PCOERE T 25K
12.54%. B& 2 Ak 3 A HA M5, FH
fth A 2 B BRI A (K] S), B T4 4
A B i 25 5 (R=0.688, P=0.001).

3 WREER

112 FAFh 5~ - BT B BRI O A At
Pl A GR P e b, b5 i A T8 A 40
VR R (E R A R R AR Y
BT K RAFIIAR, ARAE [ 5 A B A= 7 2%
PR 1 [] I R RESHE S5 i 36 A ELR S LS
Ir o SEYRREH R MA T 2% bl F AR AR A 1A A A
FRE, DEBIZRIE PREE AP A A R AT I
PR L

ol

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4458 A i AR Microbiol. China

B Serendipita B Fusarium Cladosporium
[ Talaromyces B Heterodermia | Setophoma
. Curvularia Pyrenochaetopsis . Saitozyma

W Ascomycota [ Unclassified 0 Arcopilus B Cyphellophora

I Basidiomycota B Ciadophialophora || Chioridium B 7ulasnella

. Chytridiomycota . Carlosrosaea I Acrodontium [ Others

B Mucoromycota [ Tremella I Tolypocladium

B Mortierellomycota B Sebacina I Deconica

_T5F
S S
3 4
g g
=g [
f=| =]
2 S0r E
[ =]
[¥] [+
o )
Z 2
25+
O7Ip2M LP3M _ LPaM _ LPoM LP2M  LP3M  LP4AM  LP6M
B
60
Group
- = LP2M
& B LP3M
g 40r BE LP4M
£ BE LP6M
=
O
<
[
=
=
= 20t
" =
ST L '

m‘q\." ?Ge’ ‘\0}"'0‘ &'\6‘6 \\0"0' Sofzu @\\ GC\,“O ‘.\\}N N O«QS\'s 0\'\ N’“ “‘f\“ﬁ\‘ &\\}«\ n“\,c ,‘\\lm“oﬁ\ d’ﬁ.‘a “0"0‘ @\Xo‘

3 AEISEKRFAG)EEEARRRELBHTH A: [1.B: & C: BOFKFTIRAEREE
AL

Figure 3 Composition and dynamics of endophytic (symbiotic) fungi at different taxonomic levels. A
Phylum. B: Genus. C: Changes in dominant fungal groups at the genus taxonomic level.
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