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[ Abstract] Objective: To analyze the changes of soil microbial community structure before and after
planting Gastrodia elata in different producing areas, and to investigate the response of soil microorganisms to
the planting of G. elata. Method: ITS and 16S rDNA high-throughput sequencing technologies were used to
detect fungal and bacterial community compositions in the soil, including the soil without planting G. elata(CK1,
CK2), the soil around G. elata( GE1, GE2)before harvesting, and the soil around the rhizomorph of Armillaria
(AGEIl, AGE2) in Dafang, Guizhou and Jinzhai, Anhui respectively. Result: Principal component analysis
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(PCA) showed that the soil microorganisms changed significantly after G. elata planting as compared with the
control soil. The sequencing results showed that the planting of G. elata increased the OTUs number of fungi and
bacteria. As compared with the control soil, the diversity and abundance of fungal and bacterial communities
showed an increase trend after the cultivation of G. elata in soil of Dafang, Guizhou, such changes of fungal
communities were not significant, but the abundance of soil bacteria communities increased in Jinzhai, Anhui as
compared with the control soil. The abundance of genera Ilyonectria and Nitrospira increased, while genera
Russula decreased significantly both in the soil of Guizhou and Anhui. Furthermore, the abundance of Fusarium
and Mortierella increased significantly in the soil of Dafang, Guizhou. Conclusion: The soil microorganisms

were out of balance after planting of G. elata, and the abundance of pathogenic microorganisms such as

Ilyonectria and Fusarium increased, which may be related to the plant diseases and insect pests of G. elata.
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Table 1 Information of sequencing data in soil samples of six
groups
ITS 168

FERREEL ppmpsc BROEM KB RSB BOLE KUE

1% /bp /bp 1% /bp /bp
CKI1_1 62089 16107529 259 38394 16580430 432
CK1 2 56524 14687601 260 35811 15469042 432
CK1_3 61316 15814335 258 42466 18348867 432
CK1_ 4 60474 15821373 262 30673 13253056 432
GEI_1 60867 15914580 261 31892 13898981 436
GEl_2 60163 15889557 264 34688 15097024 435
GEI_3 49543 12511846 253 30414 13256674 436
GE1_4 54109 14290384 264 38101 16595379 436

AGE1_1 60663 15850999 261 40803 17747471 435

AGE1_2 58574 15206693 260 32013 13985431 437
AGE1_3 55998 15137521 270 33005 14366893 435

AGE1_4 58624 15636363 267 32114 13943332 434

CK2_1 72847 19930250 274 62136 27062611 436
CK2_2 70826 18796630 265 61783 26929972 436
CK2_3 63768 17287623 271 62715 27247920 434
CK2_4 73620 19347014 263 62747 27326713 436
GA2_1 72340 19413810 268 60700 26532964 437
GA2 2 62696 16915945 270 61060 26622470 436
GA2_3 69218 18553723 268 65959 28734850 436
GA2_ 4 72893 19398793 266 70297 30600319 435

AGE2_1 71337 18530943 260 60904 26464384 435

AGE2_2 74528 19456046 261 60179 26214747 436
AGE2_3 74045 19983908 270 65686 28630704 436

AGE2_4 69317 18173406 262 65768 28660510 436
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Fig.1 PCA analysis of fungi and bacteria in soil samples
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Table 2 Abundance and diversity comparative analysis of fungi in soil samples(x + s)

TEAT 16 2 CK1 GEl AGEl CK2 GE2 AGE2
Shannon $§ %% 3.85+0.05 4.74+0.033% 4.84+0.182 4.56+0.071 3.89:0.39% 4.22+0.16
Ace FEHL 375.88+21.14 748.38+13.50% 779.37+18.27» 632.03+24.85 677.10+28.59 671.56+26.44

762.16£19.81%

Chao f& %% 381.90+18.38

795.08+17.90%

650.57+23.23 686.56+35.53 694.74+42.49
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Table 3 Abundance and diversity comparative analysis of bacteria in soil samples(x + s)

CK1 GE1 AGE1

CK2 GE2 AGE2

5.36+0.07 6.08+0.07% 5.98+0.09%

734.02+£10.94 1256.20£15.27% 1 266.60+£29.32%)

761.55+24.48 1279.20+18.08% 1 294.90+22.23%

5.95+0.14 6.06+0.078 5.99+0.07

1320.20+69.06 1 359.30+£27.99% 1 369.70+5.68%

1331.60+74.35 1 364.90+29.93 1377.20£12.22%
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Fig. 2 Analysis of OTU number of fungi and bacteria in soil

samples
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Table 4 Statistics on number of ITS and 16S OTUs from soil of
Guizhiu and Anhui A~
FEdh ITS * OTU &% 16S H OTU 4k
CK1 444 809
GEl1 850 1373
AGE1 871 1381
CK2 729 1404
GE2 781 1459
AGE2 788 1464
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x5 HATEEMBARBEEFESITG £ 5,n=4)

Table 5 Statistics community abundance of fungal and bacterial in soil samples(x + s,7n=4)

s CK1 GEI AGEl CK2 GE2 AGE2
unclassified_p__Ascomycota 6.57+0.67 2.43+0.39% 3.74+0.62%) 4.67+0.25 33.04+8.73% 20.20+2.36%
Mortierella 13.90+0.62 25.21+4.87% 18.02+4.20" 3.75+0.51 4.41+0.51 5.15+1.09
Cryptococcus 12.20£1.37 6.89+1.15" 5.64+1.27% 9.09+1.55 2.88+0.59% 8.10+0.82
Penicillium 1.73+1.06 0.61+0.15 0.774+0.29 7.7840.95 9.53+2.02% 5.59+0.38
Russula 8.294+0.48 2.78+1.06" 2.87+1.46% 5.47+0.99 0.04+0.01% 0.17+0.07%
Eukary g Trichoderma 1.2440.15 2.13+0.28 1.754+0.26 1.63+0.26 1.65+0.21 3.13+0.46%
Fusarium 0.02+0.01 0.31+0.18% 0.14+0.12Y 1.61+0.33 0.83+0.21% 1.38+0.29
Ilyonectria 0.03+0.01 1.41+1.31% 0.86+0.20%) 0.48+0.07 0.64+0.09% 0.61+0.19%
Geminibasidium 1.08+0.11 0.30+0.04" 0.27+0.12" 0.49+0.04 0.254+0.09 0.27+0.07
Armillaria 0 0.06+0.07" 0.12+0.12" 0 0.10+0.14> 0.42+0.31%
Acidothermus 12.47£1.92 5.22+0.43Y 5.25+1.81% 2.66+0.37 3.51+0.44 4.75+0.36
norank o Gaiellales 0.8940.15 3.30+0.32% 2.89+0.41 6.36+0.59 5.81+0.63 5.17+0.65
norank f Rhodobiaceae 0.04+0.02 1.97+0.32% 2.17+0.55% 0.80+0.15 0.61+0.20% 0.65+0.07
Sphingomonas 0.134+0.02 0.52+0.10% 0.41£0.05" 2.31+0.24 1.53£0.19% 0.63+0.09%
Rhizomicrobium 0.69+0.08 1.09+0.16 1.1540.32 0.50+0.10 0.70+0.05% 1.36+0.27%
Acidibacter 1.3940.29 0.88+0.06 0.81+0.20" 0.50+0.05 0.76+0.06> 1.13+0.08%
Pedomicrobium 0.05+0.01 1.13+0.27% 1.01£0.24» 1.20+£0.23 0.46+0.06 0.34+0.08%
norank o JG30-KF-AS9 1.2440.21 0.24+0.09% 0.59+0.38%) 0.07+0.03 0.16+0.07% 0.18+0.04
Gemmatimonas 0 0.45+0.14% 0.44+0.04% 0.25+0.05 0.25+0.02 0.19+0.02
norank f Ktedonobacteraceae 0.97+0.22 0.02+0.01" 0.02+0.01% 0.02+0.01 0.07+0.04% 0.07+£0.01%
Nitrospira 0 2.17+0.38% 1.79+0.19% 2.00+0.13 3.36+0.27% 3.02+0.52%
FR6 RMXAMZYEERKRMERE R
Table 6 Similarities and differences of Gastrodia elata cultivation in Guizhou and Anhui
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JER it B AN ] 53 M DR 5 ke DA 55 SR RR Ry L 2 A
AR T BE T iR X, 2 A FE AT LA 21 KRR
T EAR AR AR 5 R T 5 R RR R R B
o, 5 gEdg Ilyonectria, Fusarium AR R R B A
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P b DX AR KRR I - 38 b A i 2 AR B B
Ze 5 (B 1), A b i 5 AR TR Y B B e T R
(F2,%4),mH, HEFEAREE Armillaria, T 75
5¢ )@ Ilyonectria , W5 MR I8 Nitrospira 9 F T+ 5
Ilyonectria K 2 > K8 W) 05 JAL 1A , AT 51 2 4 40 AR )G 5
SE R W AR — o R B Y A, LY D A
B, & RIKA B EER R Z —.

KIRFNAE 5 + B A W 0 A2 AL % YT AE G o Fil
R A, 23+ IR 528 Ivonectria, ¥k J] &
Fusarium %595 5484 W) 0 =F B2 35 1m0, 400 55 %
JER s e A — o 1Y G R o BRI, TR A 9 ol KRR
A ST ) R T A S R R R ) AR R R - % B T -
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