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INlumina high-throughput sequencing reveals fungal community composition and
diversity in root rot of Coptis chinensis in rhizosphere soil
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Abstract: Objective To reveal fungal community composition and diversity in health and root rot of Coptis chinensis in rhizosphere
soil. Methods High-throughput sequencing technology was used to characterize the fungal community composition, richness, and
diversity of health and root rot Coptis chinensis in rhizosphere soil in Shizhu County of Chongqing Province. Spearman analysis was
used to evaluate the correlation between soil physicochemical parameters and the first 35 most abundant fungal genera. Results More
than 106 267 effective tags were obtained, and the community was composed of six phyla (Ascomycota, Zygomycota, Basidiomycota,
Glomeromycota, Chytridiomycota, and Neocallimastigomycota). The fungal community diversity showed no significant difference in
healthy and root rot samples. The relative abundance of Ascomycota, Basidiomycota and Chytridiomycota in root rot soil was
significantly higher than that in healthy soil. Moreover, the relative abundance of Zygomycota, Glomeromycota, and
Neocallimastigomycota in root rot soil was significantly lower than in healthy soil. The relative abundance of Fusarium was
significantly higher in root rot samples than in healthy samples. Spearman analysis showed that the relative abundance of Fusarium was
significantly positively correlated with pH and available phosphorus, but negatively correlated with alkali-hydrolyzable nitrogen.
Conclusion Changes in soil physicochemical characteristics were related to the changes in soil fungal diversity.
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2 FHE
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T3 pH {H. AU B ARk
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(Fast DNA™ SPIN Kit for Soil) 3% DNA #2H

FIGE I3 DNA, I B IEHE B kA il DNA
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JafEF-80° KA R H . M A 1TS5-1737F Al
ITS2-2043R 95| 4%f ITS1 [X E it 174 112,
23 RS

3% pH A K& FR 0 B4 KA Excel 2003
SPSS 16.0 (New York, ) #AT 0 #r, %R &
FEVE TR R TT Z 08t (ANOVA). 741
S QIIME (Version 1.7.0) # - 3H47 a-
Z R Y M, W% BRI M Rk
(observed-species) 7 A< 5% (Shannon). ¥
#RI8EL (Simpson). Chao 1 1 ACE 5 M8 45 H K
TEMME a- M. LR REXH R B
(Version, 2.15.3) AT/~ MBEEMEZ. Veen
K. Spearman Z;AT Al 35 MM EEJE M AE 4
B e R B4 (Version 2.15.3) Zr AT FTAE B
3 BERESH
3.1 *i% pH EFFEHY

POEMEMR (HRMS) FIRfEH (D.RMS) ks
I pH L FED M (R 1D, MR 1 ATELEH,
R AORR Br L S R, Al 0 2 I T (i e A
P (P<<0.05); T RRAEARAR bR 451K pH A H AL
B MRS ) 2 B A B AR TR A (P<<0.05).
32 TIREHE o- BN

X AERR A AR SRR bR L3R B AT a- 2 4F
PEFHT R (3R 2D, 1@ R SR MRARBr LI HE
o, FREEZFEVEFEZC (Shannon A1 Simpson) 3
KT HRBEHEER R (P<0.05), FEEEEEE
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R il 2 ) B S el e s R A R, O
() S ARt ot R DA B & o AR 1-a AT BLE
T AR A PR AR B - e RRORE il 42 LB T4H, i B
WP s w &, B2 E Rt bE
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Table 1 Nutrient changes in C. chinensis rhizosphere soil collected from healthy plants and root rot plants (n=3)

WM pHIE  EHLBR(gkg™)

R A/ (mgkg ")

K/ (mgkg ™) T/ (mgkg ™)

H.RMS 5.60° 7.47°
D.RMS 5.78° 6.30°

179.40°
137.87°

394.78°
961.43°

135.68°
140.89°

AR RRRZEREE (P<0.05), X2

Different letters in same column indicated significant differences (P << 0.05), same as table 2
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Table 2 Alpha-diversity analysis of fungal strains in healthy and root-rot C. chinensis rhizosphere soil
HOEE IR PnFp b Shannon Simpson Chaol ACE
H.RMS 1252° 5.892° 0.935° 1419.72% 1481.88*
D.RMS 1181° 6.178° 0.951° 1335.36" 1392.54*
a observed_species: Description b
1400r gD RMS
EH.RMS
1200} H.RMS D.RMS

% 8 1000t
]
E S g0l 548 1296 433
£3
25 600
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& 400}
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1 W"BE#LZ (a) F Venn B (b)

Fig.1 Rarefaction curves (a) and Venn diagram (b)
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[
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CHAR” FORERIX 6 AT ANEARTT AN

“others” represents sum of relative abundance of all phyla except
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those shown in figure
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FE
Fig. 2 Relative abundance of different fungal in healthy

and root-rot samples in phyla level

ST BRI KT 4%. ANOVA 41K B, itk LFE
PR, B TIMSEE ] (Chytridiomycota)
FOAR F= LB R 2 v TR A, TR & ], Bk
% [7 (Glomeromycota) I Neocallimastigomycota
FRAFDGS 2 L B B AR TR AE (P<<0.05)
WA, 9 R S A o R R R AT X 2
TR FEm TR LA RIEITA R AR B AT
PR R AR R, BT 35 B)E, R
T AR TP R F RS, WA AR 2
JETHEAT IR, Sl cs, T DU B B oR A
FIREAR T LR R AR A E A 2 5 . N 3 W LLE
H, WAk LB Etracladium < Trichocladium -
Periconia~ Aaosphaeria~ ¥ J)%%)&E Fusarium~ J&5 )%
)& VolutellaZZ 5075 & AlternariaMonographella-
Cystofilobasidium N Pseudocercospora N

Prarmicrothyrium -  Sporothrix .  Boeremia .
Clonostrachys~ Spirosphaera~ K% J& Trichoderma-
Umbelopsis «  Cladosporium - Bisifusarium « 13 75 J&
H % W B Penicillium « 7% %% W J&
Gibberella. Heterodermia Cercospora. Tt &
Chaetomium FECALHIE Verticillium AR T #F B
AR YRR B, iR & R itk
oI, T R R R AR B £ A T Microidium

Phallus. Fusicollas Pachycudonia. Talaromyces-

Rhizopus
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Fig. 3 Distribution of first 35 most abundant fungal genera among healthy and root-rot C. chinensis rhizosphere soil samples
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Fig. 4 UPGMA clustering tree based on Weighted UniFrac distance
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Fig. 5 Spearman analysis between soil physicochemical properties and first 35 most abundant fungal genera
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