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Abstract

sativus in different years of continuous cropping.[ Method ] High-throughput sequencing was carried out to determine the diversity, composition
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[ Objective ] To explore the diversity and network structure of bacterial and fungal communities in soil microorganism of Crocus

and network structure of bacterial and fungal communities in soil microorganism of C. sativus. [ Result] The diversity of bacteria and fungi in
soil of C. sativus had significant changes, especially the OTUs, Shannon,Simpson, Chao and ACE indices of fungi, which showed a significant
increase trend with the increase of continuous cropping years. The results of PCoA and NMDS showed that there were significant differences in
the composition of bacteria and fungi in soil of C. sativus in different years of continuous cropping. At the bacterial phylum level, Actinobacte-
ria, Proteobacteria, Acidobacteria, Chloroflexi and Planctomycetes were the top five phyla. At the fungal phylum level, Ascomycota (55% )
was the most abundant phylum. The relative abundance of Actinobacteria and Gemmatimonadetes were lower in soils of continuous cropping 4
year than continuous cropping 1,2 and 3 year. The relative abundance of Solicoccozyma was signifcantly higher in soils of continuous cropping
4 year than continuous cropping 1, 2 and 3 year (P<0.05). There were different connectivity patterns of bacteria and fungi in C. sativus-plant-
ing soil of different continuous cropping years. [ Conclusion | The study describes the differences of microbial diversity, composition and network
structure in C. sativus-planting soil of different continuous cropping years,and explores the mechanism of C. sativus continuous cropping obsta-
cles from a microbial perspective, providing reference for solving the obstacles of continuous cropping in C. sativus.
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Table 1 Sequencing results for bacteria and fungi in C.safivus-planting

soil of different continuous cropping years

(ES R

Species Sample Total tags Singleton tags OTUs
i) CClY 55927+1491 a 7534407 a 2 66516 b
Bacteria ~ CC2Y 57 005+878 a 8 572+1 585 a 2929+108 a
CC3Y 59 153+886 a 5809+734 a 3 168+57 a
CC4Y 58 894+1459 a 5931+565 a 3040+71 a
HE CClY 588651470 a 5594+2 404 a 31128 ¢
Fungi CC2Y 53 209+1 847 be 2 133+405 a 37810 b
CC3Y 512194916 ¢ 47492 477 a 470+10 a
CC4Y 56 277+682 ab 2 593+493 a 482424 a

RIS RN T8 R [F] —Fh 2R R RE A 22 0] 22 57 o 3 (P<
0.05)
Note : Different lowercase letters in the same column indicate significant
differences between samples of the same type( P<0.05).
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Pl 145 2 851 3 42(P<0.05) ; 2R 3R E )@ ( Blastococcus ) Fll
TIRLLENFIE R (Solirubrobacter ) B =F B BEA EAF 4 IR 19
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Table 2 Diversity index of bacteria and fungi in C.sativus-planting soil of different continuous cropping years

Fh FEA Shannon F5%§ Simpson 5%{ Chao $5%% ACE $8%%

Species Sample Shannon index Simpson index Chao index ACE index

A Bacteria CC1Y 9.480 0+0.046 2 ¢ 0.995 8+0.000 3 b 2927.294 3+34.625 6 b 2 919.468 6+£29.231 8 b
CC2Y 9.647 1+£0.054 3 b 0.996 6+0.000 3 a 3 326.706 8+74.866 9 a 3320.932 9+83.384 6 a
CC3Y 9.776 3+0.058 1 ab 0.996 4+0.000 0 ab 3 473.053 1£94.950 2 a 3 467.092 2+£81.360 1 a
CC4Y 9.813 1+0.0154 a 0.997 1+£0.000 1 a 3 303.998 8+69.519 6 a 3 314.069 1+£63.160 3 a

H.H Fungi CC1Y 5.513 6+0.229 3 ¢ 0.930 6+0.018 7 b 320.701 2+25.238 2 ¢ 320.759 3+26.162 8 ¢
CC2y 6.081 0+0.106 5 b 0.957 9+0.004 4 ab 391.407 0£13.726 7 b 388.773 0£11.490 0 b
CC3Y 6.676 9+0.093 0 a 0.974 7+0.002 0 a 482.091 4+12.768 6 a 481.722 0+11.908 2 a
CC4Y 6.439 7+0.067 7 ab 0.961 6+0.003 2 ab 493.060 2+23.286 9 a 490.232 6+23.931 0 a

T« [FPIA [R)INE TR [ — RN R R AR 22 ] 22 53 1235 (P<0.05) ¢

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05) between samples of the same type.
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Fig.2 Abundance analysis of bacteria and fungi in soil with non continuous cropping years at the phylum(a)and genus(b) levels
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(Rokubacteria ) | % % & 44 ( Verrucomicrobiae ) | V¥ %5 7 ¥
( Planctomycetacia) ,o.— 7% 2 B 24X ( Alphaproteobacteria ) | £]- 2k
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24 AEEEERELEMELIEARSER LESe &5
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% H (Mortierellales) . 257 H (Mucorales ) . #R 2R} ( Rhizopo-
daceae) #5710 5 B} ( Mortierellaceae ) R %5 J& ( Rhizopusa )

105 )& (Mortierella) 72 #EAF 1 41 L3P R4, #EB5CH
( Coniochaetales) 4t & 7% F} ( Coniochaetaceae ) 55 5 7% 78 & 1
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FE FEF R} ( Dipodascaceae ) | #157 J& ( Geotrichum ) 25 BE V% AE
HAE 3R LR R S, $H T[] (Basidiomycota ) | 44
(Pezizomycetes) fRH-2 ( Tremellomycetes ) | 2Z 453 14 H ( Fi-
lobasidiales) %% % H ( Pezizales) f##& 7 H ( Microascales) /N
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Table 3 Bacterial communities with significant differences at phyla and genera level in C.sativus-planting soil of different continuous cropping years

BEA ["] Phylum

Sample Actinobacteria Proteobacteria Chloroflexi Gemmatimonadetes Firmicutes Verrucomicrobia Patescibacteria
CClY 28.37+0.55 a 22.35+1.09 b 11.86+0.41 b 4.40+0.29 a 1.62+0.31 b 1.98+0.11 ¢ 0.47£0.16 b
Ccc2y 26.46+2.40 ab 21.22+0.30 b 14.13+0.17 a 4.48+0.34 a 4.43+0.61 a 2.76+0.24 b 0.51+£0.07 b
CC3Y 22.51+1.91 be 27.96+2.30 a 11.53+0.76 b 5.20+0.64 a 3.66+0.40 ab 2.86+0.19 b 1.42+0.05 a
CC4Y 18.15+0.60 ¢ 24.46+1.03 ab 13.03+0.75 ab 2.88+0.10 b 5.42£1.20 a 4.25+0.22 a 0.77£0.11 b
P {f P value 0.008 0.037 0.047 0.019 0.030 0.000 0.001
FEA J& Genus

Sample Sphingomonas RBA1 Gaiella Gemmatimonas Solirubrobacter Blastococcus Ellin6067
CC1Y 2.48+0.14 b 4.33+0.40 a 2.12+0.20 a 0.78+0.09 b 1.76+0.05 a 2.30+0.25 a 0.51+0.06 b
CC2y 2.77+0.21 b 2.24+0.59 b 2.97+0.25 a 1.13+0.06 b 1.43+0.21 ab 1.01£0.16 b 0.50+0.22 b
CC3Y 4.00+0.38 a 2.35+0.40 b 2.43+0.50 a 1.89+0.32 a 1.11+0.11 be 0.79+0.08 b 0.84+0.14 a
CC4Y 2.17+0.11 b 2.59+0.15 b 1.19+0.01 b 0.83+0.06 b 0.89+0.02 ¢ 0.48+0.01 b 0.52+0.06 b
P {8 P value 0.003 0.024 0.012 0.007 0.005 0.000 0.041

L : RS NG TR 28 7 B3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05).
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Table 4 Fungal communities with significant differences at phyla and genera level in C.saftivus-planting soil of different continuous cropping years

= ["] Phylum J& Genus

Sample Basidiomycota Chlorophyta Ciliophora Mucoromycota Solicoccozyma Gibellulopsts
CC1Y 4.88+0.48 b 1.47+0.49 ¢ 0.20+0.16 b 447+1.48 a 3.63x0.22 b 0.12+0.10 b
cczy 3.05£0.44 b 3.66+0.21 ¢ 1.80+0.11 b 2.14+0.43 ab 1.03+0.08 ¢ 2.04+0.29 a
CC3Y 5.61+0.50 b 8.75+1.25 a 4.88+1.22 a 0.42+0.19 b 3.14+0.48 b 0.54+0.18 b
CC4Y 12.09£1.51 a 6.29+0.11 b 1.22+0.55 b 0.17+0.05 b 6.70+1.16 a 1.47+0.32 a
P {H P value 0.006 0.000 0.006 0.016 0.002 0.002

T [JFUA NG TR 7R 22 53 .35 (P<0.05) .

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05).
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Fig.4 LEfSe multilevel species hierarchical tree diagram(A)and LDA discriminant bar chart of fungal communities in C.sativus-planting soil
of different continuous cropping year
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Note: A connection indicates a strong correlation( SparCC, Ip| > 0.7,P<0.05) .Red edges represent positive correlation,while blue edges represent nega-

tive correlation.Nodes are colored at phylum level ,and the size of node is proportional to the relative abundance of each genus.
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Fig.5 Co-occurrence network analysis of bacterial genus(A)and fungal genus(B)communities in C.safivus-planting soil of different continu-

ous cropping years
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Table 5 Topological properties of co-occurring bacterial and fungal networks in C.sativus-planting soil of different continuous cropping years
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CC1Y 80 77 38 39 0.72 21 7 3.40 1.93 0.02 0.04 0.06
cczy 88 92 21 71 0.69 19 3.92 2.09 0.02 0.05 0.03
CC3Y 71 59 22 37 0.86 16 9 3.06 1.66 0.02 0.03 0.03
CC4Y 61 56 13 43 0.77 12 14 5.95 1.84 0.03 0.26 0.09
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cczy 58 58 2 56 0.68 13 15 6.18 2.00 0.04 0.29 0.05
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CC4Y 72 72 3 69 0.74 10 14 5.72 2.00 0.03 0.24 0.07
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