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Abstract: Objective To analyze the endophytic fungal communities and agronomic characters of Dendrobium officinale stems
collected from different habitats, in order to provide the basis for the correlation studies between endophytic fungi and formation of
variations agronomic traits of D. officinale. Methods A total of 112 D. officinale samples were respectively collected from Anhui
Huoshan (AHHS), Guizhou Dushan (GZDS) and Yunnan Menglian (YNML) and surveyed for their agronomic traits. The endophytic
fungi community structure was analyzed by ITS sequencing, and the correlation between the abundance of endophytic fungi in
different habitats and the host agronomic traits were analyzed by R language. Results The difference analysis showed that there
were significant differences in plant height, stem length and stem diameter of D. officinale from the three habitats (P<<0.05). A total
of 923 characteristic sequences of endophytic fungi were obtained by ITS assay, which could be annotated to three phylum, 138
genus. The distribution difference of endophytic fungi in D. officinale from different habitats were shown at genus level, and the
diversities of AHHS fungal community were significantly different from that of other places. The relative correlation analysis
showed there were negative correlation between endophytic fungus Gibberella and the plant height, stem length, stem diameter of the
host (P < 0.05). Conclusion The different agronomic traits formation of stems in different habitats were closely related to the
changes in abundance of endophytic fungi which were common in D. officinale.
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B fz £ 18t Dendrobium officinale Kimura et Migo
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CAREY, NAERELEWHEDERKE.
TAERB TP R EEZEYR T, SHEYRARK
B, EHRESENERAEVIRRET. Wagas FEIM
KHEMESE TR > E53 2 PREES WA R
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53 AR SE 3G 77 5 R0 A 28 35 B AL B 2H PR R R =2
KEEESTARLIEA. Qin FOMEHEYINAE A SHE
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AHWFFEM AHHS. GZDS. YNML 3 ANk 5 A7 fish
FEHRAR 112 MON T ARE 12k 5 A kg AT A 2
RAHT, 25 WA= 23 il ik 9 AN A LAY
REAE PIREA I 2 A it 22 2k 2 R TV B8 )5 A T4k
FAFNAEBRER TS W7, Fra ks g L x
T} K 240 M 2 0 2 O =5 AR NI 02 4 e v =2 A it
JB YR K A1) D. officinale Kimura et Migo.
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3R 34, 25, 53 M) kAR S, FEMEEML
BREA P BEA LRI 3 AR A 2K 200, xRk
FZEHH P ARk AT IESYERG S, T 6 B
K65 A R 18 S bartlett. test pREGEAT T 25446
55, DA IESHRNH RI1ES coin fLH kruskal.
test BREGHAT ZFEARFIGES, P<0.05 R m B2 A
GRS ESTEMNA R BT aov BEUHT
ZEoMT, TTEAF N R ES A oneway test
BT 200 (P<<0.05 BE St #2R).
2.2 M EE DNA BIHEEY

1% E.Z.N.A.®Soil DNA &7 &1t B B xR
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T B AER . o ZFEPEHT FI R Anova v HEAT
Ak 2. A Wilcox Test 5% A [A] 7 4
B A RN AE R E BRI R 2 FE R S
() F 22 S 1 33k AT 0 9
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[F]77 1 2/3 LA EFEARERI BN N A B 5356, N
R &5 PerformanceAnalytics £ (R version 3.6.1) ¥R
Bt Zr R ZMERE AR XA EZ RN AR
BN E T, AN spearman 572,
3 HBR5HH
31 HEABRKZUHRKNERERMESHTER
X3 AN 112 Ak B A A AR AR
ZRMZER AT G, 3 B AN TR i Ja] X e e 21
RIBPRHZ e, SR WE 1 Fs. 3 N7,
YNML kB A it ik s (18.3~49.2 cm) FIZEK
(18.73~61.00 cm) %3 @& T HAl 2 4~ (P<
0.05), HAth 2 M=t Atk ZKEREASIT
IS WAL, AHHS BR R A =24 (4.04~7.40 mm)
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T HoA 2 A= 2 8] 22 Giit 5 e
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Different lowercase letters refer to significance at 0.05 level, same letters refer to no significance
1 FRFHS%EAESS (A). ZK (B) fZEHE (C) b
Fig. 1 Comparison of plant height (A), stem length (B) and stem diameter (C) of D. officinale in different habitats
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XoF 27 AR I P R 00 SR A HalE A I
FBHE 5 1453 2 235 602 26 BT 41, “EHI RN RE
AP 82 800 2 MUT A, 90.41%IMH BT A LE
200~300 bp, HFFIHIA BFITE 90%LL b &
At IR B R SRR 1 TR, BB 4 R

Fz1 MFEHEREITG
Table 1 Quality assessment of sequencing data
FEARGS  BIFIIE AT (AR 5AE 307 50)1%

AHHS1~9 80 060~85 88679 353~84 961 97.71~99.22
GZDS1~9 81 008~87 72580 452~87 252 97.73~99.46
YNML1~980 818~87 03579 671~86 143 92.03~99.11
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277 A I B8 AR ) A A LR R AT A R A
FERIL, 3 A7 1 Rk B A vk A R TR g 13
7 C Ascomycota , 92.57% ) . #H T B I
(Basidiomycota, 6.30%). T[] (Asmycota,
1.00%) 4k (B 2-A), Horp 7221951 (Asmycota)
IAFAET AHHS PR

A AHHS G&DS YNML
100\ -pwg FE=mp P g EETEC@TTT munclassified
" " munclesit
M Basidiomycota
80 Ascomycota
&
=
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S .geosmlﬂ\tlﬁl .
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Fig. 2 Composition of endophytic fungi of D. officinale at
phylum (A) and genus (B) level

BRI, RN AE R AT T 138
ANJE, Hort AHHS 7341 94 J& , GZDS 4347 65 J& , YNML
5341 35 J&. WAL & 3 EEAEAN R o a) B A 22
S, OPAEXS B AT 20 ST (] 2-B), A5
R AHHS P2 F R f i A R TR & Petromyces
Malloch & Cain (15.45%), GZDS j*~H=FJ¥ it A
/N B %5 & Davidiella Crous & U. Braun (14.99%),
YNML F= = m it  NE P E R (33.76%). Xf
HAHEEIAT TR, RUZFEEE Rhizopycnis D.F.
Farr (12.16%). #Ef%fl)E Alternaria Nees (4.9%).
FEH & (15.45%) 7F AHHS P=ith b i3 B izt ey T3
B2 ANTHL AR/ FEJE Plectosphaerella Kleb.
(8.86%). 2 [41#f1)& Periconia Tode (15.23%) £ GZDS
FEM R e T Al 2 AN KT R
Acremonium Link (9.40%) 7£ YNML 7= A =F 5 B &7
T 1A 2 N7 4 A, AV JE Zygosporium Mont.
(3.06%). E7iH /& Chaetomium Kunze (4.30%) A
GZDS F=HuP R B N A L .

33 MNEEREEZIHMNITER

S QUME2 JFEXTH i AR LB o Z24F
PEFREGHAT /b, HFEL Bk s A R P 2k f A
fiRk 2 AR LT SRR AN R Fa 8. AAMLEE
FREEE S (B 3-A) LA H, 3 AR
WA FEAAE LR, WEFHEERY, 3
AN 77 features = M s BMIRIK X AHHS .GZDS.
YNML; MEREEFEAE (B 3-B) HafLiEH,
AHHS 194 BB 2 R B K T Hofth = Hh, IR
9 GZDS. YNML, HH AHHS 5 GZDS 2 /=1
MNAERKHZAEMEAEEEZR (P<0.05),
AHHS 5 YNML 2 MEEARA I A S 2 R A
SEMER (P<0.05), GZDS 5 YNML 2 4N
P B 2 AR A R 2 5.
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* refer to significance at 0.05 level
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Fig.3 Comparison of observed feature index (A) and shannon index (B) of endophytic fungal community deriving from different habitats
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N TP IRBR A IS ZE RS 2
NARERERIKRR, HRNA RIBESH ITS WFHEA
PR ARIEARHE (B, 22K 2D HfrER
YT, RIS F=HL ) 27 WA R A Z R 2 5
BEMEEBEREARNER -3 (R 2).

XS AN ) Mk B AR MR N A T 2 B AT 23

R2 PHEAMRZHRESSH (X£s5,n=9)
Table 2 Analysis on differences of agronomic traits of D.
officinale (X £s,n=9)

e FRimlem ZK/em ZEH/mm
HEIL 17.43+3.092 18.25+6.478  4.89+0.60?
BNl 14.41+1.1098 12.78+3.222  6.0041.00
ZE &% 35.88+10.22  33.57+13.18" 6.22+0.83°

AR NG FRERORAE 0.05 /KPR RE, MHRTRFORAES
Different lowercase letters in the same column indicate significant
difference at the 0.05 level, while the same letters indicate no
significant difference

Mr, JRE AR FEHEA T 20 B 3 AN A 2/3
DA EAEAFRRERT I 1 N AR B B AT 2 LA, 45
RRIAAH 5 MEHREPURERE (Gibberella
Sacc.) 7E AHHS Fil YNML =[] BAfg 3 22 5 (R
3). 1M AHHS I YNML P bk A i ek . 22
Ko FZHASIER B EA BEMKFER (K2,
AR RSP A R 25K SRR T
ST, RN RN FE S R KA
HEA BEMHM: (P<0.05), EHMH% (K 4-A).
4 18 Bk ) Fusarium oxysporum £l Fusarium
annulatum AZRER R 2 MR, B HIER
JIE A1 Fusarium annulatum 575 32 & ZHREFSSM:
3T, RIS T 518 ERIbRE . Z2RAZE A
A REMRME (P<005), 2MAH; 1M Fusarium
annulatum A 518 E RPN ZK AT BB M
(P<<0.05), B (K 4-B).

x3 HARLEEENERMESH
Table 3 Difference analysis of common endophytic fungi

b 2] N 28 e BHEER TRE I )% HR NS
- P.unadj P.adj P.unadj P.adj P.unadj P.adj P.unadj P.adj P.unadj P.adj
AHHS vs GZDS 0.54 1.00 0.89 1.00 0.120 0.36 0.67 1.00 0.10 0.29
AHHS vs YNML 0.07 0.21 0.77 1.00 0.004* 0.01" 0.54 1.00 0.23 0.69
GZDS vs YNML 0.23 0.68 0.67 1.00 0.200 0.54 0.30 0.90 0.68 1.00

P. unadj NRHFFIE P {l; P adj N¥FIEJG P-value; F£HRRIE 0.05 K TFEFEH
P. unadj is uncorrected P-value; P. adj is the corrected P-value; "in the table indicates significant difference at the 0.05 level
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/\ N F e . -0.45™
Azr__,ﬂ 0.90™ 053" _065* 30 © P
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i‘% 0 76\8%90\ el \Qoﬁ —@—ca-to 0?“\' s ?I £ L ﬁ %I
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*P<<0.05 “P<0.001 "P<0.0001

B4 RZMWKRERKF (A) MFAFE (B) AEEREMEXESH

Fig. 4 Result of correlation analysis between agronomic trait and endophytic fungi at genus (A) and species (B) level
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BRI, VIPRER T WAERRE 518 AR ZHIR
ZErr AR . ABFFRWT, AN A T
PR Bk B A itk . 2RISR RO B3 % 57,
H 5= W3 4 2R B 75 R R T S A G

I PR [F = B 2 AR N AR R S5, K
DA [ 7= i ) P 2E S A R LN AR B A
Flo AITRIKFE ESRE, ASFIHIX R R A A 2R
FH MR R TR ] (Ascomycota). $HF 1]
(Basidiomycota). FZER (] (Asmycota). iy
(REA HR L 99% 1) N A2 BLE 75 1 1 /KPR 1R
YA R AR G B 5% . H Ascomycota
AR R d i (T AR O T B T TR 3 T,
X5 Eaf p SR L 25 RARAL, ABAEARATT BT 5T
IR R R EERE . WBMAKE Bk, A
FFEAAR I GFERENRARE, FREEN
AHHS F=HLR A B N AR R, N TR A
GZDS i WA EE AR, DNEYER RN
YNML FEARA A A TR AR 3 A= 5T
45 3 5 R Rol SIS i AT AL Emericella
nidulans gk B A ik H P AR TR R 3 B B R 1)
R RAE, X o] GeFAREA AR H B A
A AEAE IR A K

P NS00, 3 ROV Ay P A= T A A 5
J 2 FEVESr H 3R B 7R B R R L BT RO T
2, HAEMEY b Re G R F RN, WNESRE
Joi (221 T KA g (22U K R 0% T e (28155 . AR 7
W, R 3 R R A 2R R R KT R A B AR
B0 B LB, PR OKCF AR S S f ik D 1R A
Fusarium annulatum. J A 2276 4 7] B B PR B4 E
SN E SRR E R ERE MK R
RO, U A R v DL RO R B e A 2
(P<<0.05) [24; [fj Fusarium annulatum &4 #H %
3B . EATRBA BT &I AHHS 5 YNML
B AR . ZERMZEMARER, Hfixik
ERRZWR SN AR AE B RLE RER
FHOCHE, 33— 20 0 R N 7R 55 B R (1 S f 8k U ) 1
Al Fusarium annulatum f) 2 M 575 E R 21
PRABURE P 23 #7128 AS 18] 7= M Bk Bz A sk Z PRIk
#5324k J) B M Fusarium annulatum 32 % (1)
SN, NI 51 AHHS 5 YNML 77 38k B2 A bk
SHERESR.

AU LR, AEEENA R SHEY)
REMREMAEVIRR, TG,

W45 RO i N TR R B A v R T 0 D A A
Vb BAA EEIR SR fRm N Tk A
ik it Jo £ L R

HBAAR PHAEEHFPAREEABY R

Sk

[1] EZGH [S]. —&6. 2020: 295.

[2] Tang H X, Zhao T W, Sheng Y J, et al. Dendrobium
officinale kimura et migo: A review on its
ethnopharmacology, phytochemistry, pharmacology, and
industrialization [J]. Evid Based Complement Alternat
Med, 2017, 2017: 7436259.

[3]1 PaWN&i. 2% W fE 48 0 BF 4 ¥k B2 A fit (Dendrobium
officinale) F i Bt IR 1 R 7 5 R A WF A& [J]. 1657,
2019(2): 20-21.

[41 E&CHe, RARUE, X%, 5. 700 X8k B A ik
il R B R R A []. BT ARk, 2019, 13(23):
10-11.

[5] J7@e, JifL®l, BRUEHE, 4. 8RB A AN R 7 1 i
JREGEE [3]. WA, 2017, 58(10): 1755-1756.

[6] Yan L, Zhu J, Zhao X X, et al. Beneficial effects of
endophytic fungi colonization on plants [J]. Appl
Microbiol Biotechnol, 2019, 103(8): 3327-3340.

[71 Chen J H, Li L L, Tian P W, et al. Fungal endophytes
from medicinal plant Bletilla striata (Thunb.) Reichb. F.
promote the host plant growth and phenolic accumulation
[J]. S Afr N J Bot, 2021, 143: 25-32.

[8] Wagas M, Khan A L, Kamran M, et al. Endophytic fungi
produce gibberellins and indoleacetic acid and promotes
host-plant growth during stress [J]. Molecules, 2012,
17(9): 10754-10773.

[91 Qin Y, Pan X VY, Kubicek C, et al.
plant-associated pleosporalean fungi from saline areas:

Diverse

Ecological tolerance and nitrogen-status dependent effects
on plant growth [J]. Front Microbiol, 2017, 8: 158.

[10] fEAN. R EA B A AR RO M ZR AR B 0 B G 2R B
W7t [D]. frE: T4k, 2019.

[11] Bz, KB, R, & AR HEZ SN AT E
BRI ELE AT [J]. HhEE44, 2019, 50(4): 957-962.

[12] 5kEH, EREU, RoE, S AP R BT
TN AR REE A SO 2 HEE [J]. AR, 2021,
40(10): 2685-2699.

[13] Jia M, Chen L, Xin H L, et al. A friendly relationship
between endophytic fungi and medicinal plants: A
systematic review [J]. Front Microbiol, 2016, 7: 906.

[14] Dong C B, Shao Q Y, Zhang Q Q, et al. Preferences for
core microbiome composition and function by different
definition methods: Evidence for the core microbiome of



© 1242 -

¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

[15]

[16]

[17]

(18]

Eucommia ulmoides bark [J]. Sci Total Environ, 2021,
790: 148091.

Wu Q F, He L M, Gao X Q, et al. Diversity of endophytic
fungal community in leaves of Artemisia argyi based on
high-throughput amplicon sequencing [J]. Pol J
Microbiol, 2021, 70(2): 273-281.

Jahromi M S, Azizi A, Soltani J. Diversity and
spatiotemporal  distribution of fungal endophytes
associated with Salvia multicaulis [J]. Curr Microbiol,
2021, 78(4): 1432-1447.

By, RT, DR, AEES N A A
HEZRERPISIE A [I]. FisRoll K% 244R, 2011,
34(3): 234-238.

BRI, 20K, FERE, % BEARIT R NAERE S
FEPERIBETE [0 fR A4, 2015, 30(10): 978-983.

[19]

[20]

[21]

[22]

[23]

[24]

NG, £, EER. 3FHEMAS BT CKIFHN4S
M5 2R [0 dete Rz BAFRAM, 2021,
22(4): 467-471.

XEE, BT, TERMA. £ llumina MiSeq mil &
WP ENAERE N SR (3], JE L8877 %
24 &, 2018, 24(12): 34-38.

TR, B, TiEM, % MEZAERRNAER
HUETPY [3]. VE##HR, 2020, 46(1): 62-73.

RS, T, BT B RORBEE R R A LR
[9]. AR EHLIE R, 2021(7): 49-51.

TkatER, M, WA, & LR E KRGS R R R
A [3]. AL ERAE, 2019, 51(7): 80-82.

B0, THHE, AER. AERAEE TR 51
B AERKKEmE [J]. FEihR, 2020, 28(5):
1233-1239.

[FrEma  Eu]



