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[Abstract] Objective: To study the microbial community composition and diversity of brown-rot
Gastrodia elata and its surface soil, in order to explain the relationship between brown-rot G. elata and soil
microflora in G. elata planting process and provide theoretical basis for revealing the reasons of G. elata brown-

rot disease. Method: Used internal transcribed spacer region(ITS) and 16S rDNA high-throughput sequencing

[FEEH] 20200216(019)
[E€mB] EZEAKRFERLEGHH (81960694 ) ; i Je A 9 5 K3 18 X I H (2060302) ;5 5t M A FHE IR 5T H (B 57 5 AA4[2019]
56115 ) S0 B2 WA B T 2 R A AT H (B RS F & A A [2018]5638) 5 35 44 20 /T B3 AR B KR 5T i H (85 %
A KY #[2018]022) ; HALAR M 7 M B AR K Z 5T H (CARS-21)
[E—1EE] B e, T8 2 B 24 % I 40 25 5 5 45 i B P 1) T L E-mail: 1793501250@qq. com
[EEEE] AW, W 2, N3 2 3 A & 5 % 38 T4, E-mail : taozhou88@163. com
+ 153 -



526 B 24 ] HEXBAFZRS Vol. 26,No. 24
2020412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020

technologies to detect the microbial diversity, community structure composition and community structure
similarity of fungi and bacteria in healthy tuber, Brown-rot tuber, healthy soil and Brown-rot soil. Result:
Compared with health groups, the number of fungi and bacteria operational taxonomic units (OTUs) was
increased in brown-rot G. elata and its soil, and the abundance and diversity of fungi and bacteria in brown-rot
G. elata soil were significantly decreased. The diversity of fungi in the tubers of brown-rot G. elata was
significantly reduced, while the diversity of bacteria was significantly decreased. At the genus level, Mortierella
was dominant fungi genus in healthy tuber and healthy soil, which was reduced 7.62% and 15.75% respectively
in brown-rot tuber and brown-rot soil. And the dominant bacteria genus was Bradyrhizobium and Burkholderia-
Paraburkholderia respectively. Ilyonectria was dominant fungi genus in brown-rot tuber and brown-rot soil, the
dominant bacteria genus was Serratia and Bradyrhizobium respectively. Conclusion: The fungal flora in the
tuber of brown-rot G. elata had a very high degree of similarity to that in the surrounding soil. These results
indicated that the change of soil microbial fungal community caused the occurrence of G. elata brown-rot disease

to a certain extent. And the pathogenic fungal /lyonectria was dominant genus in fungi community of brown-rot

tuber and brown-rot soil. /lyonectria may have the main G. elata brown-rot disease pathogen.
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Table 1 Analysis of tuber surface soil fungus community diversity in healthy and brown-rot Gastrodia elata (x+s,n=3)

44 Ace T84 Chao f8 $k Shannon & %{ Simpson $&§ % Coverage/%
et 5 R JpR i B - 4 1 247.50+24.65° 1236.90+31.10° 4.772 1+0.063 9° 0.025 3+0.001 2° 99.5
e 85 R PR i B - 4 1 586.60+37.56° 1 575.40£54.11° 4.987 1+0.048 5° 0.022 0+0.001 7° 99.6

T < i) — B ) /NG T B 3 ] — 48 bR AT 835 22 5 o BN I SERE A B (] — SR ROR AR I S DA B, n=3 TR 3 RAEHLIY 15
A 5 R ALARAT 3 0 f BE SRR S B o TR 5 R AR R 3 003 8 R ORR o] B - SRR A (3R 2~4 [ )

K2 BREBERXAARLEAEFESHEEERSN T5,0=3)

Table 2 Analysis of tuber surface soil bacteria community diversity in healthy and brown-rot Gastrodia elata (x+s,n=3)

i 44 Ace 5L Chao f8 % Shannon #§ %% Simpson #§ %X Coverage/%
ekt B R B - 38 1 599.70+40.78" 1 633.50+48.72° 5.870 3+0.071 5° 0.009 3+0.001 la 98.4
ey J5 R B 4= 38 2 141.40+63.03° 2 162.50+86.20° 6.258 2+0.194 3* 0.006 9+0.003 1* 97.8

R3 RBRBEXKEFEFZSHMEIERSN (Gxs5,n=3)

Table 3  Analysis of tuber fungus community diversity in healthy and brown-rot Gastrodia elata (x+s,n=3)

2T Ace 55 Chao 48 %k Shannon 1§ % Simpson 1§ % Coverage/%
[13E SN 594.20+45.88° 596.21+54.27¢ 3.604 4+0.459 2° 0.080 8+0.031 3° 99.7
e T KRR 493.60+123.26* 457.48+2.66° 2.008 7+0.007 3° 0.272 4+0.012 1° 99.7

x4 BEBERKRAOEEESHEEERIN Gxs,0=3)

Table 4 Analysis of tuber bacteria community diversity in healthy and brown-rot Gastrodia elata (x+s,n=3)

Tl 24 AcefEHL Chao #8 5( Shannon #§ %{ Simpson $§ £( Coverage/%
et B KR 1258.10+48.06° 1273.00+63.88* 3.792 8+0.246 5° 0.119 9+0.079 9* 98.5
(E1 NS 1 468.80+80.84° 1467.30+128.91* 4.548 5+£0.002 9° 0.082 1+0.033 4* 98.3
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Fig. 2 Varieties of tuber and surface soil fungus community composition in healthy and brown-rot Gastrodia elata
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Fig. 3 Difference of bacteria and fungi community composition in surface soil of healthy and brown-rot Gastrodia elata

2.3 TEWEE R ARIE ST R AR KRR B L
JA bR A58 43 5 A 289, 137,300,369 Fh HL L 670,
784,631,892 Rl 4H I o fit FE KRR 1Y B 25 5 H R Br 4
e A ) BB Ol 186 B, AN E 565 B, i 1 L+ B
AR — R EIERER T, LMY E
THE BB 8% 18 4 R P9 2B 0 0 I TR B2 5 S fE R R
JOR JE B = A EE 48 85 R RR 1) JE B - v B T8

Pl T S 184 R B, o 1 R B TR S 75 4 TR AE
e JB5 DR JRR v A R B 5 4 T R RR L £ B R BB 1S T 18
b BB B 98 Ff A B, He b 4 B B K 120 F 40 TR 24
SRR JE bR A g8, 3R B R RRAE JE e 1 A AR 5 LR PR
Bz A E BV R . BAh AR KRR
MR LR ELDE 7R AP 1L R R B e Rk )
FEA B E B 90 Rl B 65Fh . WL S,
- 157 -



526 B 24 ] HESSEFFFHRE Vol. 26,No. 24
20204E 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020
I 2 RRR R I 15 R R

Neobulgaria — unclassified g norank c_Cyanobacteria —
Ilyonectria — Rahnella_aquatilis_g_Serratia —
Mortierella — unclassified_g_Bradyrhizobium ‘
Hypholoma — unclassified_g_Burkholderia-Paraburkholderia F

unclassified_k Fungi — unclassitied g Rhizobium P

unclassified_bacterium 37Anaemsinus_
uncultured_forest_soil_bacterium_g_Variibacter ‘

Cryptococcus F
Clonostachys —

unclassified_c_Sordariomycetes —
Coprinellus _
Lecanicillium [
Xylaria |

Scopuloides —

lassified_f Davidiellaceae

|

unclassified_o_Helotiales h
unclassified_f Herpotrichiellaceae h

N Y T T T Y T Y 1
0 4 8 12 16 20 24

& EE(100%)
A

Paraburkholderia_sordidicola F
Novosphingobium_rosa L

Dyella_koreensis F
unclassified_g_Acidothermus h
Labrys _miyagiensis r

unclassified_g_Mycobacterium L

unclassified_g_norank p Saccharibacteria r

unclassified_g_Leifsonia F

[N N TN Y N Y N T T T
o 4 8 12 16 20 24

& EE(100%)
B

AL TR I T AL IRAE J KT () 22 5 5 BL KRR 20 R 7 AL BTE S KT 1 2% 5

B4 BREBEAFREAMAFRFEARES

Fig. 4 Difference of bacteria and fungi community composition in tuber of healthy and brown-rot Gastrodia elata
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Fig.5 Venn diagram analysis of healthy and brown-rot Gastrodia elata's soils and tubers microbial species composition
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Fig. 6 Similarity analysis of fungus community composition in tuber and surface soil of healthy and brown-rot Gastrodia elata
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Fig. 7 Similarity analysis of bacteria community composition in tuber and surface soil of healthy and brown-rot Gastrodia elata
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